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A. H. S. 
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A. J. H. 


A.J.L. 
A. Ma. 


A.N. 


Alfred Barton Rendle, M.A., D.Sc., F.R.S., F.L.S. f 

Keeper, Department of Botany, British Museum. Author of Text Book on Classi- -. Plants • (his si fie (itiOH. 
fi cation of Flowering Plants ; dee. I 


Albert Frederick Pollard, M.A., F.R.IIist.S. 

Professor of English History in the t diversity of London, Fellow of All Souls'^ 
College, Oxford. Assistant Editor of the Dictionary of Xational Biography, 189.V-* 
iqoi. Lothian Prizeman, Oxford, 1892 ; Arnold Prizeman, 1898. Author of 
England under the Protector Somerset ; Henry VIU. ; Life of Thomas Cranmer ; &c. 


Perne, Andrew. 


Major Arthur George Frederick Griffiths (d. 1908). f 

H.M. Inspector of Prisons, 1878 1896. Author of J ho Chronicles of Seagate ; 'j Police. 
Secrets of the Prison House ; &c. [ 


Arthur George Tansley, M.A., F.L.S. f 

Lecturer in Botany in the University of Cambridge. Formerly Assistant Professor '1 Plants : Anatomy . 
ol Botany, University College, London. t 


Albert Hauck, D.T11., D.Pii. 

Professor of Church History in the University of Leipzig, and Director of the Museum 
of Kc.clesiastical Archaeology. Cehcimcr . Kirchenrat of the Kingdom of Saxony. 
Member of the Royal Saxon Academy of Sciences and Corresponding Member c.f - 
the Acadeiryes of Berlin and Munich. Author of Kirihcngesi hu hte Deutsi hlands ; 
etc. Editor of the new edition of Herzog’s Realcm yhlopiidic fiir protestantise he 
Theologie ttnd Kirche. 


Pilgrimage. 


Sir Arthur Herbert Church, M.A., D.Sc., F.R.S., F.S.A. [ 

Professor of Chemistry, Royal Academy of Arts, London. Author of Chemistry Pigments. 
of I’aints and Painting ; English Earthenware ; English Porcelain ; ike. ( 


Arthur Horsley IIinto* (1863 190S). f 

Editor ot The Amateur Photographer, 1897 1908, and the Photographic Trades a Photography: / tclortal. 
(.tcizettCy 1904 *1908, Author ol Practical Pictorial Photography ; dec. I 


Sir A. IIoutum-Sciiindukk. C.LK. 

General in the Persian Armv. Author of Eastern Persian Irah. 

Rev. Archibald Henry Savc;e, D.D., LL.J)., Lrn.D. 

See the biographical article : Sayck, A. il. 

Rev. Alexander James Grieve, M.A., IL 1 ). 

Professor of New Testament and Church History, Yorkshire United Independent 
College, Bradford. Sometime Registrar of Madras Unixersify, and Member of 
Mysore Educational Service. 


Persia : Geography and 
Statistics. 

Persepolis (in part). 

Plymouth Brethren (in party 


Alfred J. Hipkins. F.S.A. ( 1826-1903). • ( 

Ei^nnerly Member of Council and Hon. Curator of the Royal College of Music, I Pianoforte (in part) ; 
London. Member of Committee of the Inventions and Mmic Exhibition, 1885 ; - Musical * 

of the Vienna Exhibition, 1892 ; and of the Paris Exhibition, 1900. Author of I 9 

Musical Instruments ; Ac. * \ 


Andrew Jackson Lamoureux. f 

Librarian, College of Agriculture, Cornell University. Editor of the Rio -J Peru: Geography and Statistics, 

(Rio do Janeiro), 1879-1901. * 9 l 


Alexander Macalistkr, M.A., LL.L)., M.D.. D.Sc., F.R.S. 

Professor of Anatomy in the University of Cambridge, and Eelioxv of St John’s 
College. Author of Text Book of Human Anatomy ; Ac. 


Phrenology ; 
Physiognomy. 


Alfred Newton, F.R.S. 

See the biographical article : Newton, Alfred. 


' Peacock ; Pelican ; 
Penqutm; Petrel; 
Pheasant ; Pigeon ; 
Pipit; Pitta; 

, Plotfer ; Poniard. 


1 A complete list, showing all individual contributors, with the articles so signed, appears in the final volume. 
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Adam Skim; wick, ALA., F.R.S. /' 

Professor of Zoology at the Impel ial College of Science ami Technology, Lnmlon. I p pr j na 4 us 
Fellow, and formerly Tutor, ol Trinity College, Cambridge. Pro lessor of Zoology | ripaius. 
in tin- University of Cambridge, 1*107 1900. v 

Arthur Sh a dwell, M.A., M.l).. LL.D. ( 

Member ot Council <>l Epidemiological Society. Author ol The i ondou Water- \ Plague (in part), 
.S upply ] Judustuid Lffitienty; Punk, 7 t mpet am e and legislation. I 

Andrew Seth Pringle Pa j i imin, M.A.. Id..!)., D.C.L. I 

Professor oi Logie and M«tuph\sics in 1 1 1* ■ Univcrsits of Edinburgh . C, it tor* I | pu|i n - rin u v 
Lei Direr in the l Tu\ er-.it \ *>< Aberdeen. 1011. Fellow of 111*- British Ai.idemv. j lOSOp y. 
\uthor ot Man's Plate m the ( 'osmos ; 7 hi Philosophy a! Radnals', A l. ( 


A r rtii’R Smith Woodward, LL.l)., F.R.S. r 

Keeper ot ( .< olog\ , Natural HisLo r \ Mim inn, Smith Kensington. Sec*etdi \ ol j Plesiosatll US. 
the (1eologic.1l ietv ol London. * ( 

At ENANDFK T\\l'tR iNNEs, M.A., LL.D. ( 

Scot ill Ad\ 01 a te. \uthnr ot John Kno\ ; Lua> of Cried s in Siotlaint ; .studies in [ Pila^D, Pontius. 
Sottish Hidoiy ; „A< • l 


Sir I h >\ er r< >n Redwodh, 1 ).Su., F.R.S.f Eclin.). I'M.C., Assoc. I nst.C.K., 

M.Jnst.M .e. 

Adviser on Petroleum to the Admiralty, Home Olhce, India Ollu e, (. oiporatmu of 
London, and 1‘oit ol London AutIioiit\. President ol tin- Soeiety ot Chemical 
Industry. Member ot the Coimeil ol the Chemienl Society. Member ol Council of 
Institute oi Chemistry. Author of "Cantor" Letture s on Petroleum', Petroleum 
a, id i/.s Piodmts ; Chemiinl Technology ; Ac. 


Petroleum. 


Rev. Charles Bigg, M.A., D.l). (1840 1908). r 

Regius Professor of Ecclesiastical History in the University ot Oxford, and Canon I 
ot Christ Church, 1901-1 90S. Formerly Senior Student and Tutor ol Christ Chureli. [ Philo (ui jnirl). 
J b aomaster oi UugJiton College. Author ot The Christian Platonists of Ale.\andriu \ I 
Ac. I 


Charles Fvkriit, M.A., F.C.S., F.G.S., F.R.A.S. 

Sometime Scholar ot Magdalen College, Oxford. 


J Phosphates. 


Charles Edward Akers. 

Formerly Tunes Correspondent in Buenos Aires. Author ol A History of South 
Amenta, /Ayd f y°'l' 

Charles Edward Moss, D.Sc. f PI . . . . , 

Emmanuel College, Cambridge. Curator ol the University Herbarium. I r,ams • J'i'dogy 

Cargill ( jILston Knott, J).Su. e 

Lecturer on Applied Mathematics, Edinburgh University. Professor ot Physics, J photometry. 

Imperial Univeisitv <>l Japan, Tokyo, 1884 1891. Author nf Plrctrii ity and j 

Magnetism ; Physns ; Ac. \ 


Peru : History (in part ). 


Charles Lethbridge Kingskord, M.A., F.K.IIist.S., F.S.A. ( 

Assistant Secretary to the Board of Education. Author of Life of JJemy U. Editor-! Payne, Peter, 
ol C hionii les of London and Stow’s Survey of London. \ 


Carl Theodor Mirbt. D.T11. 

l’icdessor of ('hurch History in the Uni\ eisity • >f Marburg. Author of Publizistik - 
nn Zeitalter Grrgot \' lt . ; Quellen zur Cesi.hu life dee I’apstthums ; Ac. 

Christian Ph si er, I), ks L. % 1 

Professoral the Sorbonne, Paris. Chevalier ol the Legion ol Honour. Author of- 
fitudes sur le regne de Robert te Picu .\ . . ' 

Charles Pierroint Johnson (1791 1880). 1 

Lecturei on Botany, Guy's Hospital, London, 1830-1873. Editor of j. A. Sowerby’s J 
Jiuglish Hot any ; Ac. Author of Terns of Great l*vitain ; Sx. ! 


Sir ( i.ements Robert Markham, K.C.B., E.R.S. f 

See the biographical article: Markham^ Sir Cl i-.mk.nts Rohkki. \ 

Tiie Rt. 1 -Ton. ( iiari.es Stuart Parkfr, LL.D., D.C.L. (1829 1910). f 

M.P. for Perthshire, f 868- 1S7J ; M.P. lor l‘ert'» City, 1878 18*12. Honorary Fellow, J 
formerly Eell*»\v *>t Uimeisitv College, 0\f*»id. Author of J.ife of Sir Robert Peel ; ^ 

* c - l 

Rev. Chari.es Taylur. M.A., D.D., LL.IL (1840-1908). f 

Master of St John’s (’ollege, Cainbri*lgc, 188. 1908. Vice-Cliancellor, 887-1 888. J 
Author of Ceometruat Conits' Ac. t 


Pius IX. ; 

Poissy, Colloquy of. 
Pippin I.-III. 


Pine. 


Peru : History (in pmt). 


Peel, Sir Robert. 


Plrke Aboth. 


Major-General Charles W alker Rohinson, C.lb, D.C.L. C , 

Assistant Military Secretary, Head*)iiarters of the Army, 18*10-1892. Lieut.- I peninsular Wfir. 
(ioveruor an*I Secretary, Kin al Military Hospital, Chelsea, 1895— 1898. Author of | 

Strategy' < f the Peninsular War ; Ae. v 

* 4 

David Okokgk Hoi.^riii, M.A. / 

Kecjier of tfie AsKmole.m Aluseum, Oxford. Fellow of Magdalen College, Oxford. Perga; 

Fellow ol the British Acailemy. Excavated at Paphos, 1888; NaLcratis, yi w Pergamum ; 

' and i<>o3 ; Ejibesus, 1904 1003 ; Assiut, iociO 1*107. Director, British School at 1 phocaea. 

Athens, 1897-1900. Director, Cretan Exploration Fund, 1899. V. 
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VI 


David T Fan nay. 

For mil !y British Vice-Consul at Barcelona. 
Xavy ; Life of L mil to Castclar ; Ac. 


E. 


Author ot Short History of the Royal 


Penn, Admiral ; Pepys ; 
Pescara, Marquis of ; 

Peter I.-IV. of Aragon ; 
Peter of Castile ; 

Pirate and Piracy : History 
Poe, Edgar Allan ; 
l Poland : History (in part). 


Plate {in pari). 


Alfred Jones* 

Author ol Old Ruglish Gold Plate ; Old Church Plate of the Isle of Man ; Old Silver 
Sacramental \ r esse/s of Loieign Protestant Churches in Ragland ; Illustrated ( ata- * 
logue of Leopold de Rothsi hild's Collection of Old Plate’, .1 Private Catalogue of the 
Royal Plate at Windsor Castle ; Ac. 

Edward Adolf Sonnknsuiicin, M.A., Lrrr.D. 

Professor of Greek ancf Latin in the University of Birmingham, 
ot the Classical Association. Professor of Greek ami Latin in 
Birmingham, iSSj moo. Editor of several of the play- of Plautus. 

Ernest Barker, ALA. f 

Fellow and l # cctmrr in Modern History, SI John’s College, Oxford. Formerly A F^ter the Hermit. 


Hon. Secretary r 
Mason College, ^ 


Plautus. 


‘ Fellow and 'I'utor of Merton College. 

Edmund Gosse, LL.D., D.C.L. 

See the biographical article : Gossk, Edmi'M). 

Ernest Arthur Gardner, Al.A. 

See the biograjihical article : Garun kk, Percy. 

Edward Joseph Dent. M.A., Mps.Bac. 

Formerly Fellow ot King’s College, Cambridge. 


Craven Sc holar, 18^5. 


Eduard Meyer, Ph. 1)., D.Lrr 
Professor of Ancient Historv 


LL.I). 

in tl»e University 


of Berlin. Author of Geschiihtc 


des Alteilhums’, Ges> hn htc des alien Aegvphns', Die Israchlcn und Hue Xaehbarstdmmc 


| Pindsfrlcs. 
{ Phigalia. 

| Pergolesi. 

i 

■1 


P5r6z ; 

Persia : Indent Histoty 

Persis ; Pharnabazus ; 


f Pharmacopoeia ; 
X Pharmacy. 

Peritonitis ; 
Pharyngitis ; 
Phlebitis. 


| Peckham, John. 


Edward Morell Holmes. 

Curator of the Museum of the Pharmaceutical Society, 1 .melon. 

Edmund Owen, F.R.C.S., LL.I)., D.Sc. 

Consulting Surgeon to St Mary's Hospital, London, and to the Children’s Hospital, 

Great Ormond Street, London. Chevalier of the Legion ol Honour. Late Examiner * 
in Surgery at the Universities of Cambridge, London and Durham. Author of A 
Manual of Anatomy for Senior Students. 

Elizabeth O’Neill, M.A. (Mrs. II. O. O’Neill). 

Formerly Uimersity Fellow and Jones Fellow’ of Manchester University. 

Edgar Brest age. 

Special Lecturer in Portuguese Literature in the University of Manchester. Ex- 
aminer in Portuguese in the Universities ol London, Manchester, Ac. C0111- 
mendador, Portuguese Order of S. Thiago. Corresponding Member of Lisbon 
Royal Academy of Sciences, Lisbon Geographical Society ; Ac. Editor of Letters 
of a Portuguese X un ; Azurara’s Chvoniile of Guinea ’, Ac. 

Edwvn Robert Levan. Jd. A. ( Perdiccas ; 

New College*, Oxford. Author of I he House of Sclent us ; Jerusalem under the\ Philip I., II., and V. Of MaC0- 
lhgli Priests. [ dOTlift. 

Emil Sciiukkr, D.Ph. (1S44 1910). 

Formerly Proiessor ol New Testament Exegesis in the Universities of Gi 


Pina, Ruy de ; 

Pinto, Fernao Meniles. 


Kiel and Gottingen. 
Christi ; Ac. 


iiessen, f 


Author #of Gist hn htc des fiidisihcn I olkcs im zei latter Jesu 


Philo (in pari). 


Rev. Etiiei.red J.ukb Taunton (d. 1007). f _ . c di , 

Author of 1 he English Pinch Monks of ,S/ lJniedut ; Histmy of the Jesuits m hngland. V varUinai. 

Frederic k Apthorp Balky, LL.I). f i 

See the biographical article, Balky, F. A. 

Frederic k Gymer Parsons, F.R.C.S., K.X.S., F.R.Anthrop.Inst. . 

Vice-President, Anatomical Society of Great J 3 ritain§and Ireland. Lecturer on I Fnarynx J 
Ajiatomy at St Thomas’s Hospital and the London School of Medicine for Women, j Placenta* 
London. Formerly Hunterian Professor at the Royal College of Surgeons. I 


J Plutarch (in part). 

(> 


Major-General Sir Frederic John Goldsmid. 
See the biographic al article : Goldsmid (family). 


f Persia : History , (/)/ 

l part). 


Francis Li.kwei.lvn Griffith, M.A., Bh.T)., F\S.A. „ Tpi I 

Reader in Egyptology, ^ Oxford University. -Editor ot the Archaeological Survey I FClUSIUm , 
and Archaeological Reports of the Fgypt Exploration Fund. Fellow ot Imperial J PharaOh { 
German Archaeological Institute. Formerly Assistant Professor of Egyptology | Phllae J 
in University College, London. Author of Stories of the High Priests of Memphis ; I pjthom. 
Ac. I 


Fridtjof Nansen. 

See the biographical article 


Nansen, Fridtjof. 


Polar Regions {in part). 


Kk ederick Willi \m (Gamble, D.Sc.. M.Sc., F.R.S. . r 

Professor of Zoology, Birmingham University. Formerly Assistant Director™ the J Pl®Hanfcns | 
Zoological Lai Oratories* and Lecturer in Zoology, University of Manchester. \ Platyelmla. 

Kdi tor of Marshall and Hurst's Prat tit at Zoology ; Ac. \ 1 


Author of Animal Life. 
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Frederick William Rudler, I.S.O., F.G.S. 

Curator and Librarian of the Museum of Practical Geology, London, 1879-190.2. 
President of the Geologists’ Association, 1887-1889. 


| Peridot ; Phosphates : 

I .1/ literal Phosphates ( i it part). 


Rev. George Albert Cooke, ILL). f 

Oriel Professor of the Interpretation U Holy Scripture, Oxford, and Fellow of | Petra ; 
Oriel College, ('anon of Rochester. Hon. ('anon of St Mary’s Cathedral,) Phoenicia. 
Edinburgh. Author of Text Book of North Semitic Inscriptions ; &c. \ 


George Abraham Grierson, C.I.E., Ph.L)., D.Litt. ( 

Indian Civil Service, 1873 -1903. In charge of Linguistic Survey of India, 1898- I 
1904. ('.old Medallist, Royal Asiatic Society, 1909. . Vice- President of the Royal- Pisaca Languages. 
\siatic Society. Formerly Fellow of Calcutta University. Author of The T art gauges I 
of India’, Ac. I 


George Ghrystal, M.A., LL.D. i 

Professor of Mathematics and Dean of the Faculty of Arts, Edinburgh University. •! Perpetual Motion. 

Hon. Fellow and formerly Fellow and Lecturer, Corpus C.liristi College, Cambridge. ( 

Petitot, Jean; Petitot, J. Louis ; 
Pintfell, George John ; 

Plimer, Andrew ; 

Plimer, Nathaniel ; 

Plumbago Drawings. 

Rev. George Kdmundson, M.A.. F.R.Hist.S. i 

Formerly Fellow and Tutor of Hrasenose College, Oxlord. Lord’s Lecturer, 1900. j Pensionary ; 

Hon. Member, Dutch Historical Society; and Foreign Member, Netherlands j p eru . Uj^torv (ill hart) 
Association of Literature. \ ‘ ' 1 \ l 


George Charles Williamson, Lm.I). 

Chevalier oi the- Legion of Honour. Author ot Portrait Miniatures ; Life of Richard I 
Cosway, R.A. ; Glorgc Engleheart ; Portrait Drawings ; Ac. Editor of New Edition | 
ot Bryan’s Dictionary of Painters and Engravers. I 


Robert Geoffrey Eli.is. 

Peterhousc, Cambridge. Harris ter-al-Law, Inner leniple. 
Reports. Author of Peerage t.aw and History. 


George Earl Church. 

See the biographical article : Church, G. E. 


Joint * editor of English 


{ 


Peerage. 


[ Plata, Rio de la. 


George Grenville Phillimore, M.A., B.C.L. 

ChristChurcli, Oxford. Barrister- it-Lavv, Middle Tempi' . 

Rev. George Herbert Box, ALA. 

Rector of Sutton Sandy, Beds. Formerly Hebrew Master, Merchant Taylors* 
School, London. Lecturer in Faculty ot Theology, University of Oxford, t«>o8- 
1909. Author of Translation of Book of Isaiah ; Ac. 


Pilot (in part). 


Phylactery (in part). 


George Herbert Fowler, F.Z.S.. F.L.S., Ph.I). c 

Formerly Berkeley Research Fellow, Owens College, Manchester, and A distant J Plankton. 

Professor of Zoology at University College, London. [ 

George William Redway. ( Petersburg Campaign : 

Author of The War of Secession, /S 6 r-rSn* ) Fredericksburg ; a Study in War. t (fS 6 /-/S 6 s). 


Hiram Bingham, A.M., Ph.I). ( 

Assistant Professor of Latin- American llistorv, Vale University. Albert Shaw | phiiinnin« Islands 
Lecturer on Diplomatic History, Johns Hopkins University. Author of Journal^ " 
of an Expedition across Vencziula and Colombia ; Arc. I 


History. 


Sir Hugh Charles Clifford, K.C.M.G. r 

Colonial Secretary, Ceylon. Fellow ot the Rovjd Colonial Institute. Formerly 
Resident, Pahang. Colonial Secretary, Trinidad and Tobago, 1003-1907. Author J Penang, 
of Studies in Brown Humanity ; f'urthcr India) Arc. Joint -author of . I Dictionary 
of the Malay Language. \ 


IImtolyte Delkhaye, S.J. f 

Assistant in the compilation of the Bolkmdist publications: Anaieita Bollandiana • Pelagia, St, 
and Ada. Sanctorum, I 


Karl Hermann Kthe, M.A., Ph.I). ( 

Professor of Oriental Languages, University College, Aberystwyth (University of I p . . 

Wales) . Author of Catalogue of PnAan Maum.i i if'ls in tit India Offue 1 Unary, j r Ditcratuu 

London (Clarendon Press) ; Arc. I 

II ws Friedrich Gadow, F.R.S., Ph.I). * 1 

Strickl.'.nd Curator and Lecturer on Zoology in the University ot Cambridge. - PhororhacOS. 
\uthor of “ Amphibia and Reptiles ” in the Cambridge Natural History. [ 


Hermann G. de W.vjteyii.i.k. 

Instructor, Slatt ('ollege, Camln-rley, Surrey. 


* Plymouth (England). 


Herbert Hall Ti knkiL M.A., D.Sc:., D.C.L.. 1\R.S„ c 

Saviliau Professor of Astronomy in the University of Oxford and Fellow of New | Photography, Celestial ; 
College. President of the Royal Astronomical Society, 1903-1904. Author of j Photometry, Celestial. 
Modern A s/mnomy ; A:c. \ 


Hxrrikt U. Hennessy, M.n. (Brhx.), L.R.C.IM., L.K.U.S.I. 

Harry Mxkshall Ward, M.A., D.Sc., F.R.S. (d. 1905). 

Formerly Professor of Botany, University of Cambridge, and Fellow of Sidney 
Sussex College.' President of the British Mycological Society. Author of Timber 
and Some of its Diseases ) The Oak ; Sack's Lectures on the Physiology op Plants : 
Diseases lit Plants ; Ac. 


t Pharmacology : Terminology ; 
{ Plague (in part). 

I Plants : Pathology. 
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«CR.K. 
H. R. M. 
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H.SW. 


H. S.-K. 


H. S. J. 


H. W.* 


H. W. C. D. 


I. A. 


I.G. 


J. A. H. 


J. A. S. 
J. Bt. 

J. D. B. 

J. B. S * 
J. F.-K. 


J. F. P. 


J.Ga. 

J. G. C. A. 
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IvCmdon. Autljor of The Engineer's Year | Pneumatic Despatch, 


Siarry Reginald Holland Hall, M.A. 

Assistant in the iJepartment of Egyptian and Assyrian Antiquities, British Museum, j Plate (in part). 
Author of The Oldest Civilization of Greece ; Ac. 

Harry Robert Kempe, M.Inst.C.K. 

Electrician to the General Post Office, 

Book ; Ac. 

• 

Hugh Robert Mill, I). Sc., LL.D. 

Di«pc£or of British Rainfall Organization. Editor of British Rainfall. President 
of the Royal Meteorological Society, 1907-1008. lion. Member of Vienna Geo- 
graphical Society. Hon. Corresponding Member of Geographical Societies of Paris, 

Berlin, Budapest, St Petersburg, Amsterdam, Ac. Author of The Realm of Sature ; 

The International Geography ; Ac. 


V 


H 


Polar Regions. 


Henry Richard Teddejr, F.S.A. 

Secretary and Librarian of the Athenaemn Club, London. 

Henry Scherrkn, F.Z.S. 

Assistant Natural History Editor of The Eield. Author 
Animals for Young People ; Pond and Rock Pools ; Ac. 


| Periodicals. 

Popular History of | Platypus (in part). 


Henry Sweet, M.A.» Pii. 1 )., LL.D. • ( 

University Reader in Phonetics, Oxford. Corresponding Member of the Academies | pw AnA t» A€ 
of Munich, Berlin, Copenhagen and Helsingfors. Author of A History of Puglish 1 » * 

Soitnds since the Earliest Period ; A Primer of Phonetics ; Ac. I 


Sir Henry Seton-Karr, C.M.G., M.A. 

M.T*. for St Helen’s, 1885 igoO. Author of My Sporting Holidays ; Ac. 


{ 


Pistol. 


Henry Stuart Jones, M.A. ( 

Formerly Fellow and Tutor of Tiiuity College, Oxford, aiul Director of the British J Plate (tn part). 

German Imperial Archaeological Institute. | 


School at Rome. Member of the 
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PAYN, JAMES (1830-1898), English novelist, was born at 
Cheltenham, on the 28th /of February 1830, his father being 
clerk to the Thames Commissioners and treasurer to the county 
of Berkshire. He was educated at Eton, and afterwards 
entered the Military Academy at Woolwich; but his health was 
not equal to the demands of a military career, and he proceeded 
in 1847 t0 Trinity College, Cambridge. He was among the 
most popular men of his time, and served as president of the 
Union. Before going to Cambridge he had published some 
verses in Leigh Hunt’s Journal , ahd while still an undergraduate 
put forth a volume of Stories from Boccaccio in 1852, and in 
1853 a volume of Poems . In the same year he left Cambridge, 
and shortly afterwards married Miss Louisa Adelaide Edlin, 
sister of Sir Peter Edlin. He then settled down in the Lake 
district to a literary career and contributed regularly to Household 
Words and Chambers's Journal* In 1858 he removed to Edin- 
burgh to act as joint-editor of the latter periodical. He became 
sole editor in 1859, and conducted the magazine with much 
success for fifteen years. He removed to London in 1861. In 
the pages of the Journal he published in 1864 his most popular 
story, Lost Sir Massingberd . From this t^me he was always 
engaged in novel-writing, among the most popular of his 
productions being Married Beneath Him (1865), Carlyon's Year 
(1868), By Proxy (1878), and The Talk of the Town (1885). I n 
1883 he succeeded Leslie Stephen as editor of the Cornhill 
Magazine and continued in the post until the breakdown of his 
health in 1896. He was also literary adviser tp Messrs Smith, 
Elder & Company. His publications included a Handbook 
to the English Lakes (1859), and various volumes of occasional 
essays, Maxims by a Man of the World (1869), Some Private 
Views (1881), Some Literary Recollections (1884). A posthumous 
work, The Backwater of Life (1899), revealed much of his own 
personality in a mood of kindly, sensible reflection upon familiar 
topics. He died in London on the 25th of March 1898. 

A biographical introduction to The Backwater of Life was furnished 
by Sir Leslie Stephen. 

PAYNE, PETER (c. 1380-1455), English Lollard and Taborite, 
the son of a Frenchman by an English wife, was bom at Hough- 
on-the-Hill near Grantham, about 1380, He was educated at* 
Oxford, where he adopted Lollard opinions/ and had graduated 
as a master of arts before the 6th of October 1406, when he was 
concerned in the irregular proceedings through which a letter 
declaring the sympathy of the university was addressed to the 
Bohemian reformers. From 1410 tp 1414 Payne was principal 
of St Edmund Hall, and during these yews was engaged in 
controversy with Thomas Netter of Walden, &e Carmelite 
defender of Catholic doctrine. In 1414 he was compelled to 
leave Oxford* and taught for a time in London! Ultimately 


he had to flee from England, and took refuge in Bohemia, where J 
he«was received by the university of Prague on the 13th of 
February 1417, and soon became a leader of the reformers. 
He joined the sect of the “ Orphans,” and had a prominent part 
in the discussions and conferences of the ten years from 1420 
to 1430. When the Bohemians agreed to send representatives 
to the Council of Basel, Payne was naturally chosen to be one 
of their delegates. He arrived at Basel on the'4th of January 
1433, an d his unyielding temper and bitter words probably 
did much to prevent a settlement. The Bohemians left Basel 
in April. The party of the nobles, who had been ready to make 
terms, were attacked in the Diet at Prague by the Orphans 
and Taborites. Next year the dispute led to open war. The 
nobles were victorious at Lipau on the 29th of May 1434, and 
it was reported in England that Payne was killed. When soon 
afterwards the majority of the Orphans joined the moderate 
party, Payne allied himself with the more extreme Jaborites. 
Nevertheless his reputation was so great that he was accepted 
as an arbitrator in doctrinal disputes amongst the reformers. 

In February 1437 the P°P C desired the emperor Sigismund 
to send Payne to be tried for heresy at Basel. Payne had to 
leave his pastorate at Saas, and took refuge with Peter Chelcicky, 
the Bohemian author. Two years later he was captured and 
imprisoned at Gutenstein, but was ransomed by his Taborite 
friends. Payne took part in the conferences of the Bohemian 
parties in 1443-1444, and again in 1452. He died fit Prague in 
1455. He was a learned and eloquent controversialist, and a 
faithful adherent to Wycliffe’s doctrine. Payne was also known 
as Clerk at Oxford, as Peter English in Bohemia, and as Freyng, 
after his French father, and Hough from his birthplace. 

Bibliography. — The chief facts of Payne's English career are 
given in the Loci e libro veritatum of T, Gascoigne fed. Thorold 
Rogers, ^Oxford, 1881). For his later life the principal sources are 
contained in the Monumenta conciliorum generalium saeculi v. t 
Saeculi xv., or saeculi quintodecimi , vols. i.-iii. (Vienna, 1837-1894). 
For modern authorities consult Palacky, Geschichte von Bdhmen, 
vii.-ix., and Creighton's History of the Papacy. The biography 
by James Baker, A Forgotten Great Englishman (London, 1894), 
is too partial. (C. L. K.) 

PAYNTER (or Painter)* WILLIAM (c. 1540-1594)* English 
author, was a native of Kent. He matriculated at St John’s 
College, Cambridge, in 1554; In 1561 he became clerk of the 
ordnance in the Tower of London, 4 position In vPhich he 
appears to have amasse’cha fortune out of the public funds. In 
1586 he confessed tha.Uhe owed the# government a thousand 

S ounds, and in the next year further charges of peculation were 
rought against him; In ^1591 his son Anthony owned that 
he and his father had abused their trust, but Paynter retained 
his office until his death. This event probably fdllowed 
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PAYSANDU— PEA 


immediately upon his will, which was nuncupative and was 
dated the 14th of February 1 594.. The first volume of his Palace 
of Pleasure appeared in 1566, and was dedicated to the earl of 
Warwick. It included sixty tales, and was followed in the next 
year by a second volume containing thirty-four new qnes. A 
second improved edition in 1575 contained seven new^ stories. 
Paynter borrows from Herodotus, Plutarch, Aulus 'Gellius, 
Aelian, Livy, Tacitus, Quintus Curtius; from Giraldi Cinthio, 
Matteo Bandello, Ser Giovanni Fiorentino, Straparola, Queen 
Margaret of Navarre and others. To the vogue of this and 
similar collections we owe the Italian setting of so large a pro- 
portion of the Elizabethan drama. The early tragedies of 
Appius and Virginia and Tattered and Gismund were taken 
from The Palace of Pleasure; and among better-known plays 
derived from the book are the Shakespearian Timon of Athens , 
All's Well that Ends Well (from Giletta of Narbonne), Beaumont 
and Fletcher’s Triumph of Death, and Shirley’s Love's Cruelty. 

The Palace of Pleasure was edited* by Joseph Haslewood in 1813. 
This edition was collated (1890) with the British Museum copy of 
I 575 hy Mr Joseph Jacobs, who added further prefatory matter, 
including an introduction dealing with the importance of Italian 
novelle in Elizabethan drama. 

PAYSANDU, or Paisand6, a town and river port of Uruguay 
and capital of a department of the same name, on the left bank 
of the Uruguay River about 214 m. N.W. of Montevideo, with 
which it is connected by rail. Pop. (1908 estimate), 15,000.,. It 
has railway connexion with Rio Negro and Montevideo to the 
south-east, and with Salto and Santa Rosa, on the Brazilian 
frontier, on the north; it is at the head of low water navigation 
on the Uruguay River, and is in regular steamer communication 
with Montevideo and Buenos Aires. 

There are some good public buildings, including two churches, 
a hospital, a theatre and the government offices. Paysandu 
exports cattle and sheep and salted meats, hides, ox 
tongues, wool and other animal products. There is a meat- 
curing establishment ( saladero ) at Guaviyu, in the vicinity. 
The town was named in honour of Pay, or Pai (Father) Sandu, 
a priest who settled there in 1772. It has suffered severely 
from revolutionary outbreaks, was bombarded by Rivera 
in 1846, and was partly destroyed in 1865 by a Brazilian 
bombardment, after which its gallant defenders, Leandro 
Gomez ahd his companions, were butchered in cold blood. 

The department of Paysandu — area, 5117 sq. m.; pop. (T907 
estimate), 54,097 — is one of the richest stock-raising regions 
of the republic. 

PAYSON, EDWARD (1783-1827), American Congregational 
preacher, was born on the 25th of July 1783 at Rindgc, New 
Hampshire, where his father, Seth Payson (1758-1820), was 
pastor of the Congregational Church. His uncle, Phillips Payson 
( 1 736-1801}, pastor of a church in Chelsea, Massachusetts, 
was a physicist and astronomer. Edward Payson graduated 
at Harvard in 1803, was then principal of a school at Portland, 
Maine, and in 1807 became junior pastor of the Congregational 
Church at Portland, where he remained, after 1811, as senior 
pastor, until his death on the 22nd of October 1827. 

The most complete collection of his sermons, with a memoir by 
Asa Cummings originally published in 1828, is the Memoir, Select 
Thoughts and Sermons of the late Rev. Edward Payson (3 vois. Port- 
land, 1846; Philadelphia, 1859). Based on this is the volume, 
Mementos of Edward Payson (New York, 1873), by the Rev. E. L. 
Janes of the Methodist Episcopal Church. 

pAzmAny, p£ter (1570-1637), Hungarian cardinal and 
statesman, was bom at NagyvArad on the 4th of October 1570, 
and educated at NagyvArad and KolozsvAr, at which latter 
place he quitted the Calvinist confession for the Roman com- 
munion t (i583). In 1587 he entered the Jesuit order. PAzmAny 
went through his probation at Cracow, took his degree at 
Vienna, and studied theology at Rome, and finally completed his 
academic course at the Jesuit college at Graz. In 1601 he was 
sent to the order’s establishment at Sellye, where his eloquence 
and dialectic won back hundreds, to Rome, including many 
of the noblest families. c Prince Nicholas EsterhAzy and Paul 
RAkdczy were among his converts. In 1607 he was attached 


to the archbishop of Esztergom, and in the following year 
attracted attention by hii denunciation, in the Diet, of the 8th 
point of the peace of Vienna, which prohibited the Jesuits from 
acquiring landed property in Hungary. At about the sar.e 
time the pope, on the petition of the emperor Matthias II., 
released PAzmAny from his monkish vows. On the 25th of 
April 1616 he. was made dean of Turdcz, and on the 28th of 
September became primate of Hungary. He received the red 
hat from Urban VIII. in 1629. PAzmAny was the soul of the 
Roman Catholic reaction in Hungary. Particularly remarkable 
is his Igazsdgra vezetd Kalauz ( Guide to Truth), which appeared 
in 1613. This manual united all the advantages of scientific 
depth, methodical arrangement and popular style. As the chief 
pastor of the Hungarian church PAzmAny used every means 
in his power, short of absolute contravention of the laws, to 
obstruct and weaken Protestantism, which had risen during 
the 16th century. In 1619 he founded a seminary for theological 
candidates at Nagyszorpbat, and in 1623 laid the foundations 
of a similar institution at Vienna, the still famous Pazmanaeum, 
at a cost of 200,000 florins. In 1635 he contributed 100,000 
florins towards the foundation of a Hungarian university^ 
He also built Jesuit colleges and schools at Pressburg, and 
Franciscan monasteries at ErsdkujvAr and KormoczbAnya. 
In politics he played a considerable part. It was chiefly due 
to him that the diet of 1618 elected the archduke Ferdinand 
to succeed the childless Matthias II'. He also repeatedly 
thwarted the martial ambitions of Gabriel Bethlen, and prevented 
George RAkdczy I., over whom he had a great influence, from 
combining with the Turks and the Protestants. But PAzmAny’s 
most unforgettable service to his country was his creation of the 
Hungarian literary language. As an orator he well deserved 
the epithet of “ the Hungarian purple Cicero.” Of his numerous 
works the chief are: The Four Books of Thomas a Kempis 
on the Imitation of Christ (Hung., 1603), of which there are 
many editions; Diatribe theologica de visibili Christi in terris 
ecclesia (Graz, 1615); Vindieiae ecclesiastic ae (Vienna, 1620); 
Sermons for every Sunday in the Year (Hung., Pressburg, 1636); 
The Triumph of Truth (Hung., Pressburg, 1614). 

See Vilnius Frakn6i, Peter Pdzmdny and his Times (Hung., Pest, 
1868-1872) ; Correspondence of Pdzmdny (Hung, and Latin), published 
by the Hungarian Academy (Pest, 1873). (R. N. B.) 

PAZ SOLDAN, MARIANO FELIPE (1821-1886), Peruvian 
historian and geographer, was born at Arequipa, on the 22nd 
of August 1821. He studied law, and after holding some minor 
judicial offices, was minister to Colombia in 1853. After his 
return he occupied himself with plans for the establishment 
of a model penitentiary at Lima, which he was enabled to 
accomplish through the support of General Castilla. In i860 
Castilla made him director of public works, in which capacity 
he superintended the erection of the Lima statue of Bolivar. 
He was also concerned in the reform of the currency by the 
withdrawal of the debased Bolivian coins. In 1861 he published 
his great atlas of the republic of Peru, and in 1868 the first 
volume of his history of Peru after the acquisition of her inde- 
pendence. A second volume followed, and a third, bringing 
the history down to 1839, was published after his death by his 
son. In 1870 he was minister of justice and worship under 
President Balta, but shortly afterwards retired from public 
life to devote himself to his great geographical dictionary of 
Peru, which was published in 1877. During the disastrous 
war with Chile he sought refuge at Buenos Aires, where he was 
made professor in the National College, and where he wrote 
and published a history of the war (1884). He died on the 
31st of December 1886. 

PEA (Pisum), a genus of the order Leguminosae, consisting 
of herbs with compound pinnate leaves ending in tendrils, by 
means of which the weak stems are enabled to support themselves, 
and with large leafy stipules at the base. The flowers (fig. 1) 
are typically “ papilionaceous,” with a “ standard ” or large 
petal above, two side petals or wings, and two front petals 
below forming the keel. , The stamens are ten — nine united, 
the tenth usually free or only slightly joined to the others. 
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1 'iG. i. — Flower of Pea, 
c, Calyx. 
st t Standard. 
a, Alac, of wings. 
car, farina, or Keel. 


This separation aftows approach to the honey which is secreted 
at the base of the staminal tube. # The ovary is prolonged 
into a long, thick, bent style, com- 
pressed from side to side at the tip 
and fringed with hairs. The fruit is 
a characteristic “ legume ” or pod 
(fig. 2), bursting when ripe into halves, 
^hich bear the large globular seeds 
(peas) on their edges. These seeds 
are on short stalks, the upper ex- 
tremity of which is dilated into a 
shallow cup (aril); the two seed-leaves 
( cotyledons ) are thick and fleshy, with 
a radicle bent along their edges on 
one side. The genus is exceedingly close to Lathyrus , being 
only distinguished technically by the style, which in the latter 
genus is compressed from .above downwards and not thick. 

It is not surprising, therefore,' that under 
the general name “ pea ” species both of 
Pisum and of Lalhyrns arc included. The 
common field pea with tan-coloured or 
compressed mottled seeds and two to four 
leaflets is Pisum arvense , which is culti- 
vated in all temperate parts of the globe, 
but which, according to the Italian 
botanists, is truly a native of central and 
southern Italy : it has purple flowers. 
The garden pea, P. sativum , which has 
white flowers, is more tender than the 
preceding, and its origin is not known. 
It has not been found in a wild state 
anywhere, and it is considered that it 
may be a form of P. arvense , having, 
however, from four to six leaflets to 
each leaf and globular seeds of uniform 
colour. 

P. sativum was known to Theophrastus; 
and Do Candolle (Origin of Cultivated Plants , 
p. 329) points out that the word “ pison ” 
or its equivalent occurs in the Albanian 
tongue as well as in Latin, whence he con- 
cludes that the pea was known to the Aryans, 
and was perhaps brought by them into 
Greece ana Italy. - Peas have been found 
in the Swiss lake-dwellings of the bronze period. The garden 
peas differ considerably in size, shape of pod, degree of productive- 
ness, form and colour of seed, &c. The sugar pqjis arc those in which 
the inner lining of the pod is very thin instead of being somewhat 
horny, so that the whole pod can be eaten. Unlike most papilion- 
aceous plants, peaflowers are perfectly fertile without the aid of 
insects, and thus do not intercross so freely as most similar plants do. 
On the other hand, a case is known wherein the pollen from a purple- 
podded pea applied to the stigma of one of the greet*- podded sugar 
peas produced a purple pod, showing that not only the ovule but even 
the ovary was affected by the cross. The numertms varieties of 
peas in cultivation have been obtained by cross-fertilization, but 
chiefly by selection. Peas constitute a highly nutritious article of 
diet from the large quantity of nitrogenous materials they contain 
in addition to starchy and saccharine matters. 



(From Vine's Students' 
Text-book of Botany . by 
permission of Swan, S on* 
nensehein & Co.) 

Fig. 2. — Ihe Pod 
(legume) of the Pea. 

r, The dorsal suture. 
b } The ventral. 

c, Calyx. 

s, Seeds. 


The sweet pea, cultivated for the beauty and fragrance of its 
flowers, is a species of the allied genus Lathyrus ( L . odoratus), a 
native of southern Europe, The chick pea ( q.v .) (Cicer arieti- 
num ), not cultivated in England, is still farther removed from 
the true peas. The everlasting pea of gardens is a species of 
Lathyrus (L. latifolius) with very deep fleshy roots, bold foliage, 
and beautiful but scentless flowers; the field pea ( Pisum arvense) 
is better adapted than the bean to light soils, and is best culti- « 
vated in rows of such a width as to admit of horse-hoeing. 
The early stage at which the plants fall over, and forbid further 
culture, renders it even more needful than in the case of beans 
to sow them only on land already clean. If arfhual weeds can 
be kept in check until the peas once get a close cover, they then 
occupy the ground so completely that no tiling else can live 
under them; and the ground, after their removal, is found in 
the choicest condition. A thin crop of. peas should never be 
allowed to stand, astheland is sure to get perfectly wild. The 


difficulty of getting this crop well harvested renders it peculiarly 
advisable to sow only the early varieties. 

The pea prefers a friable calcareous loam, deeply worked, and well 
enriched with good hotbed or farm-yard manui'c. The early crops 
require a warm sheltered situation, but the later are, better grown 
6 or 8 ft*apart, or more, in the open quarters, dwarf crops being m- 
troduced^betwecn the rows. The dwarf or early sorts may be sowr 
3 or 4 ft. apart. The deep working of the soil is of importance, 
lest tne plants should suffer in hot dry weather from mildew or 
arrest of growth. The first sowing may be made about the beginning 
or middle of November, in front of a south wall, the plants being 
defended by spruce fir branches or other spray throughout the winter. 
In February sowings arc sometimes made in private gardens, in flower- 
pots or boxes, and the young plants afterwards planted out. The 
main crop should be sown towards the end of February, and moder- 
ate sowings should be made twice a month afterwards, up to the 
beginning of July for the north, and about the third week in July 
for warmer districts. During dry hot weather late peas derive 
great benefit from mulching and watering. The -latest sowings, 
at the middle or end of August, should consist of the best early sorts, 
as they arc not so long in producing pods as the larger and finer 
sorts, and by this means the supply may be prolonged till October 
or November. As they grow the earth is drawn up to the stems, 
which arc also supported by stakes, a practice which in a well-kept 
garden is always advisable, although it is said that the early varieties 
arrive sooner at maturity when recumbent. 

Peas grown late in autumn arc subject to mildew, to obviate 
which it has been proposed to dig over the ground in the usual way, 
apd to soak the spaces to be occupied by the rows of peas thoroughly 
with water — the earth on each side to be then collected so as to 
iorn^ ridges 7 or 8 in. high, these ridges being well watered, and the 
^ecd sown on them in single rows. If dry weather at any time set 
in, water should be supplied profusely once a week. 

To produce very early crops the French market-gardeners used to 
sow early in November, in frames, on a border having a good aspect, 
the seeds being covered very slightly. The young plants are trans- 
planted into other frames in December, the ground inside being 
dug out so as to be 18 or 20 in. below the sashes, and the earth thus 
removed placed against the outside of the frames. The young 
plants, when 3 or 4 in. high, arc planted in patches of three or 
four, 8 in. asunder, in four longitudinal rows. The sashes are covered 
at night with straw mats, and opened whenever the weather is 
sufficient ly mild. When 8 or 10 in. high the stems are inclined 
towards the back of the frame, a little earth being drawn to their 
base, and when the plants come into blossom the tops arc pinched out 
above the third or fourth flower to force them into bearing. As 
soon as they begin to pod, the soil may have a gentle watering, 
whenever sufficiently warmed by the sun, but a too vigorous growth 
at an earlier period would be detrimental. Thus treated the plants 
bear pods fit for gathering in the first fortnight in April. 

A very convenient means of obtaining an early crop is^.o sow in 
5-in. pots, a few seeds in each, the plants to be ultimately planted 
out on a warm border. Peas may also be obtained early if gently 
forced in frames, in the same way as kidney beans, the dwarfest 
varieties being preferable. 

For the very early peas the rows should range east and west, 
but for the main crops north and south. The average depth of the 
cfrills should be about 2 in. for small sorts, and a trifle more for 
the larger kinds. The drills should be made wide and flat at bottom 
so that the seeds may be better separated in sowing. The large 
sorts are the better for being sown 3 in. apart. Chopped furze 
may be advantageously scattered in the drill before* covering in, 
to check the depredations of mice, and before levelling the surface 
the soil should be gently trodden down over the seeds. 

A good selection of sorts may b,e made from the following : — 

Early . — William Hurst; Chelsea Gem; Sutton's Bountiful and 
Excelsior ; Gradus. 

Second Early. — Stratagem ; Telephone ; Telegraph; Carter's Daisy; 
Duke of York; Veitch's Autocrat. 

Late.-f-Veitch’s Perfection; Ne Plus Ultra, the finest of all late 
peas, but a little delicate in cold wet soils and seasons; British Queen ; 
Champion of England; Duke of Albany. 

PEABODY, ANDREW PRESTON (1811-1893), American 
clergyman and author, was born in Beverly, Massachusetts, 
on the 19th of March i8ij, and was descended from Lieut. 
Francis Peabody of St Albans, who emigrated to Massachusetts 
in 1635. He learned to read before he was three years old, 
entered Harvard College at the age of twelve, and graduated 
in 1826, with the single exception of Paul Dudley (class bf 1690) 
the youngest graduate of Harvard. In 1833 he became assistant 
pastor of the South Parish (Unitarian) of Portsmouth, New 
Hampshire; the senior pastor died beforet Peabody had been 
preaching a month, and he succeeded to the charge of the church, 
which he held until i860. In 1852-1860 he was proprietor and 
editor of the North American RcvictS, He • was preacher to 
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Harvard University and Plummer professor of Christian morals 
from i860 to 1881, and was professor emeritus from 1881 until 
his death in Boston, Massachusetts, on the 10th of March 1893. 
On the walls of Appleton Chapel, Cambridge, U.S.A., is a bronze 
tablet to his r memory. c 

Besides many brief memoirs and articles, he wrote : Christianity 
the Religion of Nature (2nd cd., 1864), Lowell Institute Lectures; 
Reminiscences of European Travel (1868) ; A Manual of Moral 
Philosophy (1873); Christian Belief and Life (1875), and Harvard 
Reminiscences (1888). See the Memoir (Cambridge, 1896) by 
Edward J. Young. 

PEABODY, ELIZABETH PALMER (1804-1894), American 
educationist, was born at Billerica, Massachusetts, on the 16th 
of May 1804. Early in life she was assistant in A. Bronson 
Alcott’s school in Boston, Mass., the best account of which is 
probably her Record of Mr Aleott's School (1835). She had been 
instructed in Greek by Emerson at Concord when she was 
eighteen years old. She became interested in the educational 
methods of Froebel, and in i860 opened in Boston a small school 
resembling a kindergarten. In 1867 she visited Germany for 
the purpose of studying Froebel’s methods. It was largely 
through her efforts that the first public kindergarten in the 
United States was established in Boston in 1870. She died at 
Jamaica Plain, Boston, on the 3rd of January 1894. She was 
the sister-in-law of Nathaniel Hawthorne and of Horace Mann. 

Among her publications are : Kindergarten in Italy (1872) ; 
Reminiscences of William Ellery Channing (1880); Lectures in the 
Training Schools for Kinder gartners (1888); and Last Evening with 
Allston , and other Papers (1886). 

PEABODY, GEORGE (1795-1869), American philanthropist, 
was descended from an old yeoman family of Hertfordshire, 
England, named Pabody or Pebody. He was born in the part 
of Danvers which is now Peabody, Mass., on the i8thof February 
1795. When eleven years old he became apprentice at a 
grocery store. At the end of four years he became assistant to 
his brother, and a year afterwards to his unde, who had a 
business in Georgetown, District of Columbia. After serving as a 
volunteer at Fort Warburton, Maryland, in the war of 1812, he 
became partner with Elisha Riggs in a dry goods store at George- 
town, Riggs furnishing the capital, while Peabody was manager. 
Through his energy and skill the business increased with astound- 
ing rapidity, and on the retirement of Riggs about 1830 Peabody 
found himself at the head of one of the largest mercantile con- 
cerns in the world. About 1837 he established himself in London 
as merchant and money-broker at Wanford Court, in the city, 
and in 1843 h e withdrew from the American business. The 
number of his benefactions to public objects was very large. 
He gave £50,000 for educational purposes at Danvers; £200,000 
to found and endow a scientific institute in Baltimore; various 
sums to Harvard University; £700,000 to the trustees of the 
Peabody Educational Fund to promote education in the 
southern states ; and £500,000 for the erection of dwelling-houses 
for the working-classes in London. He received from Queen 
Victoria the offer of a baronetcy, but declined it. In 1867 the 
United States Congress awarded him a special vote of thanks. 
He died in London on the 4th of November 1869; his body 
was carried to America in a British warship, and was buried 
in his native town. 

Sec the Life (Boston, 1870) by Phebe A. Hanaford. 

PEABODY, a** township of Essex county, Massachusetts, 
U.S.A., in the eastern part of the state, 2 m. N.W. of Salem. 
Pop. (1905, state census), 13,098. It is served by the Boston & 
Maine railroad. The township covers an area of 17 sq. m. Its 
principal village is also known as Peabody. It; contains 'the 
Peabody institute (1852), a gift of George Peabody; in 1909 the 
institute had a library of 43,200 vols., and in connexion with it is 
the Eben Dale Sutton reference library, containing 4100 vols. 
in 1909. In the institute is the portrait of Queen Victoria given 
by her to Mr^ Peabody. f Among the places of interest in the 
township are the birthplace of George Peabody, the home of 
Rufus Choate (who lived here Iron? 1823 to 1828), and the old 
buryirg-grouna, where many soldiers of the War of Indepen- 
dence are buried; and the town has a Lexington monument, 


dedicated in 1835, and a soldters’ monument, dedicated in i88i< 
Manufacturing is the principal industry, and leather is the 
principal product; among other manufactures are shoes, gloves, 
glue and carriages. The value of the factory products in 
1905 was $10,236,669, an increase of 47*4 % over that for 1900, 
and of the total the leather product represented 77*3 %. 

Peabody was originally a part of the township of Salem. In 
1752 the district of Danvers was created, and in 1757 this district 
was made a separate township. In 1 855 the township was divided 
into Danvers and South Danvers, and in 1868 the name of South 
Danvers was changed to Peabody, in honpur of George Peabody. 

See Old Naumkeag (Salem, 1877), by C. H. Webber and W. H. 
Ncvins. 

PEACE, a river 6f western Canada. It rises in the Rocky 
Mountains near 55 0 N., and breaking through the mountains, 
flows N.E. into Slave River, near lake Athabasca. The district 
between 56° 40' and 6o° N., and between 112 0 W. and the Rocky 
Mountains is usually known as the Peace River district. 

PEACE (Lat. pax ; Fr. paix ; Ger. Friede), the contrary of 
war, conflict or turmoil, and the condition which follows their 
cessation. Its sense in international law is the condition of 
not being at war. The word is also used as an abridgment for 
a treaty of peace, in such cases as the Peace of Utrecht (1713) 
and the Peace of Amiens (1802). 

Introduction . — Peace until quite recently was merely the 
political condition which prevailed in the intervals between 
wars. It was a purely negative condition. Even Grotius, who 
reduced the tendencies existing in his time to a sort of orderly 
expression, addressed himself to the law of war as the positive 
part of international jurisprudence and dealt only with peace 
as its negative alternative. The very name of his historic 
treatise, Dc jure belli ac pads (1625), shows the subordination 
of peace to the main subject of war. In our own time peace has 
attained a higher status. It is now customary among writers 
on international law to give peace at any rate a volume to itself. 
Peace in fact has become a separate branch of the subject. The 
rise of arbitration as a method of settling international difficulties 
has carried it a step further, and now the Hague Peace Con- 
ventions have given pacific methods a standing apart from war, 
and the preservation of peace has become an object of direct 
political effort. The methods for ensuring such preservation 
are now almost as precise as the methods of war. However 
reluctant some states may be to bind themselves to any rules 
excluding recourse to brute force when diplomatic negotiations 
have failed, they have nevertheless unanimously at the Hague 
Conference of 1907 declared their “ firm determination to co- 
operate in the maintenance of general peace ” {la fertne volonte 
de concourir au maintien de la paix generale Q, and their resolution 
11 to favour with all their efforts the amicable settlement of 
international conflicts ” (preamble to Peace Convention). The 
offer of mediation by independent powers is provided for (Peace 
Convention : art. 3), and it is specifically agreed that in matters 
of a 44 legal character ” such as 44 questions of interpretation and 
application ” of international conventions, arbitration is the 
44 most efficacious and at the same time most equitable method ” 
of settling differences which have not been solved by diplomacy 
(Peace Convention : art. 38). In the final act, the conference 
went farther in agreeing to the 44 principle of compulsory arbi- 
tration, M declaring that 44 certain disputes, in particular those 
relating to the interpretation and application of the provisions 
of international agreements, are suitable (susceptible) to be 
submitted to compulsory arbitration without any restriction.” 

These declarations were obviously a concession to the wide- 
spread feeling, among all civilized nations, that peace is an object 
in itself, an international political condition requiring its code of 
methods and laws just as much as the domestic political conditions 
of nations require their codes of methods and laws. In other 
words peace among nations has now become, or is fast becoming, 
a positive subject of international regulation, while war is 

1 This has been incorrectly rendered in the English official trans- 
lation as 4 ‘ the sincere desire* to work for the maintenance of general 
peace/' 
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coming, among progressive peoples, tqbe regarded merely as an 
accidental disturbance of that harmony and concord among 
mankind which nations require for the fostering of their 
domestic welfare. 

Though the idea of preserving peace by general international 
regulation has had several exponents in the course of ages, no 
deliberate plan has ever yet been carried into effect. Indirectly, 
however, there have been •many agencies which have operated 
towards this end. The earliest, knoWn to history, is the Amphi- 
ctyonic Council (< g.v .) which grew out of the common worship 
of the Hellenes. It was not so much a political as a religious 
body. “ If it had any claim,” says Freeman, 1 “ to the title of a 
general council of Greece, it was wholly in the sense in which wc 
speak of general councils in modern Europe.* The Amphictyonic 
Council represented Greece as an ecclesiastical synod repre- 
sented western Christendom. Its primary business was to 
regulate the concerns of the temple of Apollo at Delphi. The 
Amphictyonic Council which met Delphi was only the most 
famous of several bodies of the same kind.” “ It is easy, 
however,” adds Freeman, “ to understand how the religious 
functions of such a body might assume a political character. 
Thus the old Amphictyonic oath forbade certain extreme 
measures of hostility against any city sharing in the common 
Amphictyonic worship, and it was forbidden to raze any Amphi- 
ctyonic city or to cut off its water. As the only deliberative 
body in which most Greek communities were represented, its 
decisions were those of the bulk of the Hellenic people. It sank 
eventually into a mere political tool in the hands first of Thebes, 
and then under Philip of Macedonia.” 

The so-called pax romana was merely peace within an 
empire governed from a central authority, the constituent 
parts of which were held together by a network of centralized 
authority. 

The feudal system again was a system of offence and defence, 
and its object was efficiency for war, not the organized regulation 
of peace. Yet it had elements of federation within the bonds of 
its hierarchy. 

The spiritual influence of the Church again was exerted to 
preserve relative peace among feudal princes. The “ Truce of 
God ” was established by the clergy (originally in Guyenne in 
1031) to take advantage of holy days and festivals for the purpose 
of restricting the time available for bloodshed. 

The “ grand design ” of Henry IV. (France), which some 
historians regard merely as the fantastic idea of a visionary, was 
probably a scheme of his great minister Stilly to avert by a 
federation the conflict which he probably foresaw would break 
out sooner or later between Catholic and Protestant Europe, 
and which, in fact, broke out some fifteen years later in the 
Thirty Years’ War. 

The Holy Roman Empire itself was in some respects an agent 
for the preservation of peace among its constituent states. In 
the same way the federation of Swiss cantons, of the states of the 
North American Union and of the present German Empire have 
served as means of reducing the number of possible parties to war, 
and consequently that of its possible occasions. 

Not only the number of possible war-making states but also 
the territorial area over which war can be made has been 
reduced in recent times by the creation of neutralized states such 
as Switzerland, Belgium, Luxemburg and Norway, and areas 
such as the Congo basin, the American lakes and the Suez Canal. 

The " balance of power,” which has played in the history of 
modem Europe such an important part, is inherent in the 
notion of the independence and stability of states. Just as in 
Italy the common weal of the different republics which were 
crowded within the limited area of the peninsula required that 
no one of them should become so powerful as to threaten the 
independence of the others, so western Europe* had a similar 
danger to counteract. France, Spain and the Empire were 
competing with each other in power to the detriment of smaller 
states. Great Britain and the /Netherlands, Prussia and Russia, 

1 History of Federal Government in Greece and Italy (2nd ed., 
London, 1893), P- 9 7. 


had interests in the preservation of the status quo , and wars were 
waged and treaties concluded to adjust the strength of states in 
the common interest of preventing any one of them from obtain- 
ing undue predominance. Then came the break up of what 
remained of feudal Europe and a readjustment under Napoleon, 
which l$ft the western world with five fairly balanced homo- 
geneous nations. These now took the place of the old hetero- 
geneous areas, governed by their respective sovereigns without 
reference to any idea of nationality or of national representation. 
The leading nations assumedSthe hegemony of the west, and in 
more recent times this combination has become known -as the 
“ concert of Europe.” This concert of the great powers, as 
its name implies, in contradistinction to the “ balance of 
power,” was essentially a factor for the preservation of peace. 
For a century back it has played the part of an upper council in 
the management of Europe. In all matters affecting the Near 
East, it considers itself supreme. In matters of general interest 
it has frequently called conferences to which the minor states 
have been invited, such as the West African Conference in Berlin 
in 1885, and the Anti-Slavery Conference at Brussels in 1889- 
1890, and the Conference of Algeciras in 1906. Meanwhile the 
concert has admitted among its members first in 1856 Turkey, 
later in 1878 at the Congress of Berlin the United States, and 
now undoubtedly Japan will expect to be included as a great 
power in this controlling body. The essential feature of the 
concert has been recognition of the advantage to all the great 
powers of common action in reference to territorial changes in 
the Near East, of meeting together as a council, in preference 
to unconcerted negotiation by the powers acting severally. 

A departure of more recent origin has been the calling together 
of the smaller powers for the settlement of matters of general 
administrative interest, conferences such as those which led to 
the conclusion of the conventions creating the Postal Union, 
the Copyright and Industrial Property Unions, &c. 

These conferences of all the powers serve in practice as a sort 
of common council in the community of states, just as the 
concert of the great powers acts as a kind of senate. We have 
thus the nucleus of that international parliament which idealist 
peacemakers have dreamt of since the time of Henry I V.’s 
“ grand design.” • 

This brings us down to the greatest deliberate effort efer made 
to secure the peace of the world by a general convention. It 
was due to the initiative of the young tsar Nicolas II., who, 
in his famous rescript of the 24th of August 1898, stated that 
he thought that the then moment was “ very favourable for 
seeking, by means of international discussion, the most effectual 
nfeans of assuring to all peoples the benefits of areal and durable 
peace.” “ In the course of the last twenty years,” added the 
rescript, “ the preservation of peace had become an object of 
international policy.” Economic crises, due in great’part to the 
existing system of excessive armaments, were transforming 
armed peace into a crushing burden, which peoples had more and 
more difficulty in bearing. He therefore proposed that there 
should be an international conference for the purpose of focusing 
the efforts of all states which were “ sincerely seeking to make 
the great idea of universal peace triumph over the elements 
of troubfle and discord.” The first conference was held in 1899, 
and another followed it in 1907 : at the earlier one twenty-six 
powers were represented ; at that of 1907 there were forty-four, 
this time practically the whole world. The conventions drawn 
up at the second conference were a deliberate codification of 
many branches of international law. By them a written law 
has* been substituted for that unwritten law which nations had 
been wont to construe with a latitude more or less corre- 
sponding to their power. At the conference of 1899, moreover, 
a court of arbitration was instituted for the purpose of dealing 
judicially with sucji matters in dispute as the powers agreed to 
submit to it. t 

In the interval between the two Hague Conferences, Great 
Britain and France concluded the first treaty applicable to 
future difficulties, as distinguished from§the treaties which had 
preceded it, treaties which related in all cases to difficulties already 
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existing and confined to them. This treaty made arbitration 
applicable to all matters not affecting “ national honour or vital 
interests/’ Since then a network of similar treaties, adopted 
by different nations with each other and based on the Anglo- 
French model, has made reference to the Hague Court of Arbitra- 
tion practically compulsory for all matters which can be settled by 
an award of damages or do not affect any vital national interest. 

The third Hague Conference is timed to be held in 1917. 
Meanwhile a conference of the maritime powers was held in 
London in 1908-1909 for the elaboftition of a code of international 
maritime law in time of war, to be applied in the international 
Court of Prize, which had been proposed in a convention signed 
ad referendum at the Hague Conference of 1907. 

A further development in the common efforts whic h have 
been made by different powers to assure the reign of justice 
and judicial methods among the states of the world was the pro- 
posal of Secretary Knox of the United States to insert in the 
instrument of ratification of tlfe International Prize Court 
Convention (adopted #at the Hague in 1897) a clause stating 
that the International Prize Court shall be invested with the 
duties and functions of a court of arbitral justice, such as 
recommended by the first Vceu of the Final Act of the con- 
ference. The object of this proposal was to give effect to the 
idea that the existing “ permanent ” court lacked the essential 
characteristics of national courts of justice in not being ready 
at all times to hear cases, and in needing to be specially con- 
stituted for every case submitted to it. The new court would 
be permanently in session at the Hague, the full panel of 
judges to assemble in ordinary or extraordinary session once 
a year. 

Thus, while armaments are increasing, and wars are being 
fought out in the press and in public discussion, the great 
powers are steadily working out a system of written law and 
establishing a judiciary to adjust their differences in accordance 
with it. 1 

The Current Grouping of Mankind and Nation-making . — 
In the consolidation of peace one of the most important 
factors is unquestionably the grouping of mankind in accordance 
with the final territorial and racial limitations of their apparent 
d*estiny. Language has played a vital part in the formation 
of Germany and Italy. The language question still disturbs 
the tranquillity of the Near East. The Hungarian government 
is regarded by the Slav, Ruman and German inhabitants 
of the monarchy as an oppressor for endeavouring to force every- 
body within the realm to learn the Magyar language. The 
" Young Turkish ” government has problems to face which will 
be equally difficult, if it insists on endeavouring to institute 
centralized government in Turkey on the French model. 

Whereas^ during the 19th century states were being cut out 
to suit the existing distribution of language, in the 20th the 
tendency seems to be to avoid further rearrangement of boun- 
daries, and to complete the homogeneity, thus far attained, by 
the artificial method of forcing reluctant populations to adopt 
the language of the predominant or governing race. In the 
United States this artificial method has become a necessity, to 
prevent the upgrowth of alien comm’unities, which might at some 
later date cause domestic trouble of a perilous character. For 
example, when a community of French Canadians, discontented 
with British rule, many years ago migrated and settled in 
Massachusetts, they found none of the tolerance they had 
been enjoying in Canada for their French schools and the 
French language they wished to preserve. In Alsace-Lorraine^ 
German-speaking immigrants are gradually displacing, under* 

J Schemes of thinkers, like William Penn's European Parliament 
(1693); the Abb6 St Pierre's elaboration (c. 1700) of Henry IV.’s 
“ grand design " (see supra) ; Jeremy Bentham's International 
Tribunal (1786-1789); Kant's Permanent Congress of Nations and 
Perpetual Peace (i7p<>); John Stuart Mill's Federal Supreme Court ; 
Seeley's, Bluntschli's, David Dudley Field's, Professor Leone Levi's, 
Sir Edmund Hornby's co-operative schemes for promoting law and 
order among nations, have all contributed to popularizing in 
different countries the 'idea of a federation of mankind for the 
preservation of peace. 


government encouragement, the French-speaking population. 
Poland is another case of the difficulty of managing a population 
which speaks a language not that of the governing majority, and 
Russia, in trying to solve one problem by absorbing Finland 
into the national system, is burdening herself with another 
which may work out in centuries of unrest, if not in domestic 
violence. Not very long ago Pan-Germans were paying much 
attention to the German sgttlers in' the Brazilian province of 
Rio Grande do Sul, where large villages spoke nothingbut German, 
and German, as the only language known on the spot, had become 
the tongue in which municipal business was transacted. The 
Brazilian government, in view of the danger to which such a 
state of things might give rise, followed the example of the 
Ufiited States in dealing with the language question. 

, Thus while in the one case homogeneity of language within 
state boundaries seems to be one of the conditions making for 
peace, the avoidance of interference with a well-marked homo- 
geneous area like Finlarfd wduld seem to contribute equally to 
the same end. 

Meanwhile the difficulties in the way* of contemporary nation- 
making are fostered by many extraneous influences, as well as 
by dogged resistance of the races in question. Not the least 
important of these influences is the sentimental sympathy felt 
for those who are supposed to be deprived of the use of their 
mother-tongue, and who are subjected to the hardship of learning 
an alien one. The hardship inflicted on those who have to 
learn a second language is very easily exaggerated, though it 
is to be regretted that in the case of Hungary the second language 
is not one more useful for international purposes. 

Contemporary Statecraft . — Nation-making has hitherto been 
more or less unconscious — the outcome of necessity, a natural 
growth due to the play of circumstance and events. But in 
our own age conscious statecraft is also at work, as in Canada, 
where the genius of statesmen is gradually endowing that 
dominion with all the attributes of independence and power. 
Australia has not learnt the lesson of Canada in vain. Whatever 
value may attach to the consolidation of the British Empire 
itself as a factor in spreading the peace which reigns within it, 
it is also a great contribution 'to the peace of the world that the 
British race should have founded practically independent states 
like the Dominion of Canada, the Commonwealth of Australia, 
the South African Union and the Dominion of New Zealand. 
These self-governing colonies with their spheres of influence, 
with vast areas still unpeopled, have a future before* them 
which is dissociated from the methods of an over-peopled 
Europe, and among them the preservation of peace is 
the direct object and condition of their progressive develop- 
ment. Like the United States, they have or will have their 
Monroe doctrine. Colonized by the steady industrial peoples 
of northern Europe, there is no danger of the turbulence 
of the industrially indolent but more passionate peoples of 
Central and South America. As in Europe, these northern 
peoples will hold the power which intelligent democracies are 
consciously absorbing, and the British faculty for statecraft is 
gradually welding new nations on the British model, without the 
obsolete traditions and without that human sediment which too 
frequently chokes the currents of national vitality in the older 
communities of Europe. * 

Militarism. — It is often stated, as if it were incontrovertible, 
that conscription and large standing armies are a menace to 
peace, and yet, although throughout the civilized world, except 
in the British Empire and the United States, conscription is 
the systerh employed for the recruiting of the national forces 
of both defence and offence, few of these countries show any 
particular disposition to make war. The exceptional position 
of the United ^States, with a population about equal to that of 
the rest of the American continent, and of Great Britain, an 
island state but little exposed to military invasion, places both 
beyond absolute need of large standing armies, and renders an 
enlisting system feasible which would be quite inadequate for 
the recruitment of armies an the French or German scale. Demo- 
cratic progress on the Continent has, however, absorbed 
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conscription as a feature in the equalisation of the citizen’s rights 
and liabilities. Just as in Anglo-Saxon lands a national ideal 
is gradually materializing in the principle of the equalization of 
thances for all citizens, so in continental Europe, along with 
this equalization of chances, has still more rapidly developed 
the ideal of an equalization of obligations, which in turn leads to 
the claim for an enlargement of political rights co-extensive 
with the obligations. <Thus universal conscription and universal 
suffrage tend to become in continental political development 
complementary conditions of the citizen’s political being. In 
Germany, moreover, the military service is designed not only to 
make the recruit a good soldier, but also to give him a healthy 
physical, moral and mental training. German statesmen, under 
the powerful stimulus of the emperor William II., have, iirthe 
eyes of some critics, carried this secondary object of conscript 
.training to such excess as to be detrimental to military efficiency. 
To put it shortly, the Germans have taught their soldiers to 
think, and not merely to obey* THfe French, who naturally 
looked to Germain methods for inspiration, have come to apply 
them more particularly* in the development of their cavalry and 
artillery, especially in that of the former, which has taken in the 
French army an ever higher place as its observing and thinking 
organ.. 

Militarism on the Continent has thus become allied with the 
very factors which make for the reign of reason. No agitation 
for the development of national defences, no beating of drums 
to awaken the military spirit, no anti-foreign clamour or 
invasion panic, no parading of uniforms and futile clash of 
arms, are necessary to entice the groundling and the bumpkin 
into the service. In Germany patriotic waving of the flag, as a 
political method,. is directed more especially to the strengthen- 
ng of imperial, as distinguished from local, patriotism. ’here 
conscription has existed for any appreciable time it has sunk 
into the national economy, and men do their military service 
with as little concern as if it were a civil apprenticeship. 

As implied above, military training under conscription does 
not by any means necessarily tend to the promotion of the 
military spirit. In France, so far from taking this direction, 
it has resulted, under democratic government and universal 
suffrage, in a widespread abhorrence of war, and, in fact, has 
converted the French people from being the most militant 
into being the most pacific nation in Europe. The fact that 
every family throughout the land is a contributory to the 
military forces of the country has made peace a family, and 
hence a national, ideah Paradoxical as it may seem, it is the 
logical conclusion of such comparisons that militarism only 
exists in countries where there are no citizen armies, and that, 
where there are citizen armies, they are one of the elements 
which make for permanent peace. # 

Normal Nature of Peace . — America has been the pioneer of 
the view that peace is the normal condition of mankind, and 
that, when the causes of war are eliminated, war ceases to have 
a raison d'etre. The objects and causes of war are of many kinds. 
War for fighting’s sake, although in the popular mind there may 
be, during most wars, only the excitement and the emotion of 
a great gamble, has no conscious place among the motives of 
those who determine the destinies of peoples. Apart, however, 
from self-defence, thef main causes, of war are four: (i) The 
desire for territorial expansion, due to the overgrowth of 
population, and insufficiency of the available food-supply ; if 
the necessary territory cannot be obtained by negotiation, 
conquest becomes the only alternative to emigration to foreign 
lands, (a) The prompting of national ambition or a desire td 
wipe out the record of a humiliating defeat. (3) Ambitious 
Dotentates again may seek to deflect popular tendencies into 
channels more satisfactory for their dynasty. (4) Nations, on 
the other hand, may grow jealous of each other’s commercial 
success or material power. In many cases the apparent cause 
may be of a nobler character, but historians have seldom been 
content to accept the allegations of those who have claimed to 
cany on war from disinterested mqfives. 

On the American continent South and Central American 


states have had many wars, and the disastrous effects of them 
not only in retarding their own development, but in impair- 
ing their national credit, have led to earnest endeavours on 
the part of their leading statesmen to arrive at such an under- 
standing as will banish from their international polity ail 
excuse! for resorting to armed conflicts. In 1881 Mr Blaine, 
then U.S. secretary of state, addressed an instruction to the 
ministers of the United States of America accredited to 
the various Central and South American nations, directing 
them to invite the governments of these countries to par- 
ticipate in a congress, to be held at Washington in 1882, 
“ for the purpose of considering and discussing the methods 
of preventing war between the nations of America.” Owing 
to different circumstances the conference was delayed till the 
autumn of 1889. At this conference a plan of arbitration 
was drawn up, under which arbitration was made obligatory 
in all controversies whatever their origin, with the single 
exception that it should noit apply where, in the judgment of 
any one of the nations involved in the controversy, its national 
independence was imperilled, and even in this case arbitration, 
though optional for the nation so judging, was to be obligatory 
for the adversary power. At the second International Confer- 
ence of American States, which sat in the city of Mexico from 
the 22nd of October 1901 to the 31st of January 1902, the same 
subject was again discussed, and a scheme was finally adopted as 
a compromise which conferred authority on the government of 
Mexico to ascertain the views of the different governments 
represented in the conference, regarding the most advanced 
form in which a general arbitration convention could be drawn 
up that would meet with the approval and secure ratification 
by all the countries represented, and afterwards to prepare a 
plan for such a general treaty. The third Pan-American 
Conference was held in the months of July and August 1906, 
and was attended by the United States, Argentina, Bolivia, 
Brazil, Chile, Colombia, Costa Rica, Cuba, the Dominican 
Republic, Ecuador, Guatemala, Honduras, Mexico, Nicaragua, 
Panama, Paraguay, Peru, Salvador and Uruguay. Only 
Haiti and Venezuela were absent. The conference, being held 
only a year before the time fixed for the second Hague Conference, 
applied itself mainly to the question of the extent to which 
force might be used for the collection of pecuniary claifhs against 
defaulting governments, and the forwarding of the principle 
of arbitration under the Hague Conventions. The possible 
causes of war on the American continent had meanwhile been 
considerably reduced. Different states had adjusted their 
frontiers, Great Britain in British Guiana had settled an out- 
standing question with Venezuela, France in French Guiana 
another with Brazil, Great Britain in Newfoundland had re- 
moved time-honoured grievances with France, Great Britain in 
Canada others with the United States of America, *and now the 
most difficult kind of international questions which can arise, 
so far as the American continent is concerned, have been removed 
from among existing dangers to peace. Among the Southern 
Republics Argentina and Chile concluded in 1902 a treaty of 
arbitration, for the settlement of all difficulties without dis- 
tinction, combined with a disarmament agreement of the 
same tiate, to which more ample reference will be made 
hereafter. Thus in America progress is being rapidly made 
towards the realization of the idea that war can be super- 
annuated by elimination of its causes and the development of 
positive methods for the preservation of peace (see Pan- 
American Conferences).* 

•With the American precedent to inspire him, the emperor 
Nicolas II. of Russia in 1898 issued his invitation to the powers 
to hold a similar conference of European states, with a more or 
less similar object. In 1899 twenty -six states met at the. Hague 
and began the work, which was continued at the second con- 
ference in 1907* and furthered by # the Maritime Conference 
of London of 1908-1909. The creation oAhe Hague Court and 
of a code of law to be applied by it have further eliminated 
causes of difference. # • 

These efforts in the two hemispheres are Utsed on the idea 
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that international differences can be adjusted without war, 
where the parties are honestly aggrieved. With this adjust- 
ment of existing cases the number of possible pretexts for the 
employment of force is being rapidly diminished. 

Peace Procedure under the Hague Conventions . — The Hague 
peace Convention of 1907, which re-enacts the essential pgrts of 
the earlier one of 1899, sets out five wa y s °f adjusting inter- 
national conflicts without recourse to war. Firstly, the signatory 
powers have undertaken to use their best efforts to ensure the 
pacific settlement of international difficulties. This is a general 
declaration of intention to lend themselves to the peaceable 
adjustment of difficulties and employ their diplomacy to this 
end. Secondly, in case of serious disagreement, diplomacy 
having failed, they agree to have recourse, as far as circumstances 
allow, to the good offices or mediation of one or more friendly 
powers. Thirdly, the signatory powers agree that it shall not 
be regarded as an unfriendly act if one or more powers, strangers 
to the dispute, on their own initiative offer their good offices or 
mediation to the states in disagreement, or even during hostili- 
ties, if war has already 'broken out. Fourthly, the convention 
recommends that in disputes of an international nature, involving 
neither national honour nor vital interests, and arising from a 
difference of opinion on points of fact, the parties who have not 
been able to come to an agreement by means of diplomacy 
should institute an international commission of inquiry to 
facilitate a solution of these disputes by an investigation of {he 
facts. Lastly, the high contracting parties have agreed that 
in questions of a legal nature, and especially in interpretation 
or application of international conventions, arbitration is recog- 
nized as the most effective, and at the same time the most 
equitable, means of settling disputes which diplomacy has failed 
to adjust. 

Down to 1910 no suggestion of mediation had actually been 
carried out, but a number of cases of arbitration had been tried 
by the Hague Court, created by the Hague Peace Convention 
(see Arbitration, International), and one case, viz. that of the 
Dogger Bank incident, was submitted to a commission of inquiry, 
which sat in January 1905. 1 

If Secretary Knox’s proposal (see supra) to convert the 
International Prize Court into a permanently sitting court of 
arbitration is adopted, a detailed procedure and jurisprudence 
will no doubt grow out of a continuity which is lacking in the 
present system, under which the court is recruited from a large 
panel for each special case. Secretary Knox’s idea, as expressed 
m the identical circular note addressed by him on the 18th of 
October 1909 to the powers, was to invest the International Prize 
Court, proposed to be established by the convention of the i8th* 
of October 1907, with the functions of a “ court’ of arbitral 
justice.” The court contemplated by the convention was a 
court of appeal for reviewing prize decisions of national courts 
both as to facts and as to the law applied, and, in the exercise 
of its judicial discretion, not only to confirm in whole or in part the 
national decision or the contrary, but also to certify its judgment 
to the national court for enforcement thereof. The adoption of 
this jurisdiction would have involved a revision of the judicial 
systems of probably every country accepting it. The United 
States government therefore proposed that the signatories *should 
insert in the act of ratification a reservation to the effect that 
resort to the International Prize Court, in respect of decisions of 
their national tribunals, should take the form of a direct claim 
for compensation. This in any case would remove the United 
States’ constitutional objection to§the establishment of the 
proposed court. In connexion with this enabling clause Mr 

1 The .procedure adopted by the commission was afterwards 
incorporated in the convention of 1907. Under the rules adopted, 
the examination of witnesses is conducted by the president in 
accordance with the systen\prevailing in most continental countries; 
members of the commission may only put questions to witnesses for 
the eliciting of further information ; and they may not interrupt 
the witness when he is in course of making his statement, but they 
may ask the president to pht any 'additional questions. This 
seems likely to bqpome th^procedure also in cases before the Hague 
Court, where witnesses are examined. 


Secretary Knox also proposed that a further enabling clause be 
inserted providing that the International Court of Prize be 
competent to accept jurisdiction in all matters, arising between 
signatories, submitted to it, the Court to sit at fixed periods' 
every year and to be composed according to the panel which 
was drawn up at the Hague. This court, which the American 
government proposed to call a “ Court of Arbitral Justice,” 
would take the place of that which it was proposed to institute 
under Vceu No. 1 of the Firihl Act of the conference of 1907. 
The intention of the Hague draft annexed to the Vceu was to 
create a permanent court as distinguished from that established 
in 1899, which, though called permanent, was not so, having to 
be put together ad hoc as the occasion arose. The new court, if 
adopted, would hold fegular and continuous sessions, consist of 
the same judges, and pay due heed to the precedents created by 
its prior decisions. The two courts would have separate spheres 
of activity, and litigants would practically have the option of 
submitting their differences to ^judicial court which would regard 
itself as being bound by the letter of the law and by judicial 
methods or to a special court created tad hoc with a purely 
arbitrative character. 

The Place of Diplomacy . — The utility of the diplomatic ser- 
vice has been considerably diminished through the increasing 
efficiency of the public press as a medium of information. It is 
not too much to say that at the present day an experienced 
journalist, in a place like Vienna or Berlin, can give more 
information to an ambassador than the ambassador can give to 
him. It is even true to say that an ambassador is practically 
debarred from coming into actual touch with currents of public 
feeling and the passing influences which, in this age of democracy, 
determine the course of events in the political life of peoples. 
The diplomatist has therefore lost one of his chief functions as 
an informant of the accrediting government. The other chief 
function of diplomacy is to be the courteous medium of conveying 
messages from one government to another. Even this function 
is losing its significance. The ciphered telegram leaves little 
discretion to the envoy, and written notes are exchanged which 
are practically a mere transcription of the deciphered telegram 
or draft prepared at the instructing foreign office. Neverthe- 
less, the personality of an ambassador can play a great part, if he 
possesses charm, breadth of understanding and interest in the 
social, intellectual and industrial life of the country to which he 
is accredited. There are several instances of such men in Europe 
and America, but they are so rare that some reformers consider 
them as hardly justifying the large expenditure necessary to 
maintain the existing system. On the other hand, the utility 
of the consular service has concurrently increased. Adminis- 
trative indifference to the eminently useful officials forming the 
service has led v in many cases, to diminishing instead of increas- 
ing their number and their salaries, but it is obvious that the 
extension of their duties and a corresponding raising of their 
status would be much more in accordance with the national 
interest. The French, with that practical sense which distin- 
guishes so much of their recent administrative work, have 
connected the two services. A consul-general can be promoted 
to a diplomatic post, and take with him to his higher office the 
practical experience a consul gains of the material interest! of 
the country to which he belongs. • ’ 

There is thus still good work for diplomacy to do, and if, in the 
selection of diplomatic representatives, states followed on the 
one hand the above-mentioned French example, and on the 
other hand the American example of selecting for the heads of 
‘diplomatic missions men who are not necessarily de la carriire , 
diplomacy might obtain a new lease of activity, and become once 
more an extremely useful part of the administrative machinery 
by which states maintain good business relations as well as 
friendly politicaf intercourse with one another. 

International Regulation by Treaty, — It seems a truism to say 
that among the agencies which most effectively tend to the 
preservation of peaqe are treaties which regulate the relations 
of states in their intercourse with other states. Such treaties, 
however, are of quite recent origin. The first of a comprehensive 
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character was *the general act adopted at the South. African 
Conference at Berlin in 1885, whiA laid down the principle, 
which has since become of still wider application, that “any 
j> 0 wer which henceforth takes possession of a tract of land on 
the coast of the African continent oiitside of its present pos- 
sessions or which, being hitherto without such possessions, shall 
acquire them .*. . shall accompany the act relating to it with a 
notification thereof, ^dressed to the other Signatory Powers 
of the present act, in order to enable them, if need be, to make 
good any claims of their own,” and, furthermore, that “ the 
Signatory Powers of the present act recognize the obligation 
to ensure the establishment of authority in the regions occupied 
by them vn the ‘ coasts of the African continent sufficient to 
protect existing rights, and, as the case may be, freedom of trade 
and transit under the conditions agreed upon.” Under these 
articles occupation of unoccupied territory to be legal had to be 
•effective. This led to the creation and determination of spheres 
of influence . ,By fixing the areas of these spheres of influence 
rival states in western and central Africa avoided conflicts and 
preserved their rights until they were able to take a more 
effective part in their development. The idea of “ spheres of 
influence ” has in turn been applied even to more settled and 
civilized countries, such as China and Persia. 

Other cases of regulation by treaty are certain contractual 
engagements which have been entered into by states for the 
preservation of the status quo of other states and territories. 

The Anglo- Japanese Treaty of the 12th of August 1905 sets 
out its objects as follows : — 

a. " The consolidation and maintenance of the general peace 
in the regions of Eastern Asia and India; 

b. " Tne preservation of the common interests of the Powers in 
China, of insuring the independence and the integrity of the Chinese 
empire, and the principle of equal opportunities for the commerce 
and industry of all nations in China ; 

c. " The maintenance of the territorial rights of the high con- 
tracting parties in the regions of Eastern Asia and of India, and 
the defence of their special interests in such regions/' 

It is a treaty for the maintenance of the status quo in certain 
parts of Asia in which the parties to it have dominant interests. 
The same principle underlies different other self-denying arrange- 
ments and declarations made 6y the powers with reference to 
Chinese integrity. 

The Treaty of Algeciras is essentially a generalization of the 
Franco-German agreement of the 28th of September 1905. By it 
all the powers represented agree to respect the territorial integrity 
of Morocco, subject to a possible intervention limited to the 
purpose of preserving order within it. 

Differing from these general acts in not being contractual is j 
the Monroe doctrine, which is a policy of ensuring the mainte- 
nance of the territorial status quo as regards non-American 
powers throughout the American continent. Ifrnecessary, the 
leading republics of South and Central America.would no doubt, 
however, further ensure respect for it by treaty. 

With these precedents and current instances of tendency to 
place the territorial, relations of the powers on a permanent 
footing of respect for the existing status qtw , it seems possible 
to go beyond the irieTe enunciation of principles, and to tyke 
a step towards their practical realization, by agreeing to respect 
the territorial status quq throughout still larger tracts of the world, 
neutralize them, and thus place them outside the area of possible 
wars. ' 

A third contractual method of avoiding conflicts of interest 
has been the signing of agreements for the maintenance of the 
“open-door.” The discussion on the question of the “open-* 
door” in connection with the Morocco difficulty was useful 
in calling general public attention once more to the undesir- 
ability of allowing any single power to exclude other nations 
from trading on territory over which it may be called to exercise 
a protectorate, especially if equality of treatment of foreign 
trade had been practised by the authority ruling over the 
territory in questioif before its practical annexation under the 
name of protectorate. The habitable parts of the world are a 
limited area, exclusion from any ‘iff which is a diminution of 


the available markets of tha nations excluded. Every power, 
is, therefore, rightfully interested in the prevention or such 
exclusion. * \ v 

The United States government in 1899 called attrition to 
the subject as regards China, without, however, gon^ih^ any 
question of principle/ It thought that danger of intentional 
irritation might be removed by each power making a <f&&ration 
respecting the “ sphere of interest in China to which ft laid 
claim. Lord Salisbury informed Mr Choate that ft.M. govern- 
ment were prepared to make a declaration in the dense desired. 
All the powers concerned eventually subscribed to the declara- 
tion proposed by the United States government. 

The principle of the “ tfpen-door 7 * in fact has already been 
consistently applied in: connexion with certain riori-Eurpjbean 
areas. As these areas are practically the only areas wli^h of 
late years have come within the scope of European regulation, 
the time seems to be approaching when the principle' ih^r be 
declared to be of general application. From the poihtof view 
of diminishing the possible causes of conflict atnonjf nations, 
the adoption of this principle as one of. international contractual 
obligation would be of great utility. While putting an/end 
to the injustice of exclusion, it would obviously reduce the, dinger 
of nations seeking colonial aggrandizement with a view t8 im- 
posing exclusion, and thus one of the chief 1 temptations to 
colonial adventure would be eliminated. • 

in the fourth place, there is the 9 elf-denying ordinance rigaihst 
employment of arms for the enforcement of contractual obliga- 
tions adopted at the Hague Conference of 1907. Undfer it the 
high contracting powers have agreed not to have recourse to 
armed force for the recovery of contractual debts' claimed from 
the government of one country by the government of anbther 
country as due to its subjects. The only qualification admitted 
under the new convention is that it shall not apply when the 
debtor-state refuses or leaves unanswered an offer of arbitration, 
or in case of acceptance renders the Settlement of the terms Of 
arbitration impossible, or, after arbitration, fails to comply wftli 
the award. The theory on which this convention is based is 
known as the Drago theory, having taken a practical form during 
the administration of Dr L. M. Drago, when he filled thejpost 
of Argentine minister of foreign affairs. t The doctrine, hoover, 
is not new, having already been enunciated a century before 
by Alexander Hamilton and reiterated since then oy several 
American statesmen, such as Albert Gallatin, William L, Marcy 
and F. T. Frelinghuysen, as the view prevailing at Washington 
during their respective periods of office. 

Limitations of Disarmament . — Disarmament, or to speak 
^nore correctly, the contractual limitation of armaments', has 
become, of late years, as much an economic as a humanitarian 
peace-securing object. 

“ The maintenance of universal peace and a possible deduction 
of the excessive armaments which weigh upon all nations, 
represent, in the present condition of affairs all over the World, 
the ideal towards which the efforts of all governments should 
be directed,” were the opening words of the* Note which the 
Russian Minister of Foreign Affairs, Count Mouriviev, handed 
to the diplomatic representatives of the different powers 
suggesting the first Hague Conference. 

“ The ever-increasing financial burdens,” the frote went 'on, 
“strike at the root of public prosperity. The physical and 
intellectual forces of the people, labour arid capital, are diverted 
for the greater part from their natural application and waited 
unproductively. Hundreds of millions are spent in acquiring 
terrible engines of destruction, which are regarded to-day as 
the latest inventions of science, but are destined td-iriorniw to 
be rendered obsolete by some new discovery. National culture, 
economic progress and the. production of wealth dire either 
paralysed or developed in a wrong direction;. ’Therefore; the 
more the armaments of each power increase the less they ajttwer 
to the objects aimed at by . the governments. • Economic ’/$#• 
turbances are caused in great mehsufe by this system of^StceSfrfve 
armaments; arid the constlbt danger invbhred'fn' thb 
tion of war material fenders the armed (teace of to-day ai^dhisfiirig 
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Imrcten rrioreand more difficult for nations to bear. It conse- 
quently seems evident that if this situation be prolonged it will 
inevitably result in the very disaster it is sought to avoid, and 
the thought of the horrors of which makes every humane mind 
shudder. It is the supreme duty, therefore, of all states totyace 
some limit on these increasing armaments, and find some means 
of averting the calamities which threaten the whole world.” 

A further Note submitting the programme proposed gave 
more precision to this item, which thereupon took the following 
form : ** An understanding not to increase for a fixed period 
the present effectives of the armed military and naval forces, 
and at the same time not to increase the budgets pertaining 
thereto; and a preliminary examination of the means by which 
even w reduction might be effected in future in the forces and 
budgets above mentioned.” 

When the subject came on for discussion at the conference 
the German military delegate stated his view that the question 
of effectives could not be discussed by itself, as there were many 
others to which it was in some measure subordinated, such, 
for instance, as the length of service, the number of cadres 
whether existing in peace or made ready for war, the amount 
of training received by reserves, the situation of the country 
itself, its railway system, and the number and position of its 
fortresses. In a modem army all these questions went together, 
and national defence included them all. In Germany, moreovqj, 
the military system “ did not provide for fixed numbers annually, 
but increased the numbers each year.” 

After many expressions of regret at finding no method of 
giving effect to the proposal, the commission confined itself to 
recording its opinion that “ a further examination of the question 
by the Powers would prove a great benefit to humanity.” 

The Conference, however, were unanimous in the adoption 
of the following resolution : — 

" The Conference is of opinion that the restriction of military 
budgets, which are at present a heavy burden on the world, is 
extremely desirable for the increase of the material and moral 
welfare of mankind; " 

and it passed also the following veeu : — 

44 That governments, taking into account the proposals made at 
the Conference, should examine the possibility of an understanding 
concerning the limitation of military and naval armaments, and 
of war budgets/' 

The general public, more particularly in Great Britain and 
France, shows an ever-increasing distrust of the rapid growth 
of armaments as a possible cause of grave economic troubles. 
A high state of military preparedness of any one state obliges 
all the others to endeavour to be prepared on the same level. 
This process of emulation, very appropriately called by the late 
Sir H. Campbell-Bannerman “ a policy of huge armaments,” 
unfortunately * is a policy from which it is impossible for any 
country to extricate itself without the co-operation, direct or 
indirect, of other nations. 

The subject was brought forward in view of the second Hague 
Conference in both the French and Italian parliaments. 

The declaration of the French government stated that ; — 

41 France hoped that other nations would grow, as she had done, 
more and more attached to solutions of international difficulties 
based upon the respect of justice, and she trusted that the progress 
of universal opinion in this direction would enable nations to 
regard the lessening of the present military budgets, declared by 
the states represented at the Hague to be greatly desirable for the 
benefit of the material and moral state of humanity, as a practical 
possibility.' 4 (Chamber of Deputies, Jyne 12, 1906.) 

* In the Italian Chamber of Deputies, an interpellation wc& 
addressed to the minister of foreign affairs about the same time 
asking “ whether the Government had knowledge of the motion 
approved by the British House of Commons, and of the under- 
taking of the British government that, in the prpgramme of the 
coming Hague jConfeijence, the question of the reduction of 
arpigpients should be inserted, and in what spirit the Italian 
government Uu} taken or proposed to take the propositions of 
the Brjta^i government, aiid what instructions it would give to 
the Italian representatives at the conference,” 


The minister of foreign affairs, M. Tittoni, in reply expressed 
the adhesion of the Italian government to the humanitarian 
ideas which had met with such enthusiasm in the historic 
House of Parliament at Westminster. “1 have always believed,” * 
he said, “ that, as far as we are concerned, it would be a national 
crime to weaken our own armaments while we are surrounded 
by strongly armed European nations who look upon the improve- 
ment of armaments as a guarantee of* peace. Nevertheless, I 
should consider it a crime against humanity not to sincerely 
co-operate in an initiative having for object a simultaneous 
reduction of armaments of the great powers. Italian practice 
has always aimed at the maintenance of peace; therefore, I am 
happy to be able to say that our delegates at the coming 1 
H agile Conference will be instructed to further the English 
initiative.” 

The only existing case of contractual reduction of armaments 
is that of the Disarmament Agreement of the 28th of May 1902 
between the Chilian and Argentine republics, adopted “ owing 
to the initiative and good offices of His Britannic Majesty,” 
which is as follows : — * 

Art. I. — In order to remove all cause of fear and distrust between 
the two countries, the governments of Chile and of the Argentine 
Republic agree not to take possession of the warships which they 
are having built, or for the present to make any other acquisitions. 
The two governments furthermore agree to reduce their respective 
fleets, according to an arrangement establishing a reasonable 
proportion between the two fleets. This reduction to be made 
within one year from the date at which the present agreement shall 
be ratified. 

Art. 11. — The two governments respectively promise not to 
increase their maritime armaments during five years, unless the 
one who shall wish to increase them shall give the other eighteen 
months' notice in advance. This agreement does not include any 
armaments for the purpose of protecting the shore and ports, and 
each party will be at liberty to acquire any vessels ( maquina flotcinte ) 
intended for the protection thereof, such as submarines, &c. 

Art. III. — The reductions (i.e. ships disposed of) resulting from 
this agreement will not be parted with to countries having any 
dispute with either of the two contracting parties. 

Art. IV. — In order to facilitate the transfer of the pending orders 
the two governments agree to increase by two months the time 
stipulated for the beginning of the construction of the respective 
ships. They will give instructions ^accordingly. 

An agreement of this kind is obviously more feasible as among 
states whose navies are small and of comparatively recent 
origin than among states whose navies are composed of vessels 
of many and widely different ages. It may be difficult to agree in 
the latter case on a principle for assessment of the proportionate 
fighting value of the respective fleets. The break-up or 
sale of obsolete warships is a diminution of the paper effective 
of a navy, and their purchase by another state a paper increase 
of theirs. Even comparatively slight differences in the ages of 
ships may mal^e great differences in their fighting value. It 
would be a hard, though probably not insurmountable, task to 
establish “ a reasonable proportion,” such as provided for in 
Art. II. of the Chile- Argentina Agreement, as between large 
and old-standing navies like those of Europe. 

On the other hand, as regards military power, it seems some- 
times forgotten in the discussion of the question of armaments, 
that the conditions of the present age differ entirely from those of 
the time of the Napoleonic wars. With conscription a national 
army corresponds more or less numerically to the proportion of 
males in the national population. Great Britain, without con- 
scription, has no means of raising troops in any such proportion. 
Thus, so long as she refrains from adopting conscription, she 
can only carry on defensive warfare. The object of her navy is 
therefore necessarily, defensive, unless it act in co-operation 
with a foreign conscript army. As there are practically only 
three great armies available for the purpose of a war of aggression, 
the negotiation of contingent arrangements does not seem too 
remote for achievement by skilful and really well-meaning 
negotiation. The Hague Conference of 1907, owing to difficulties 
which occurred in the course of the preliminary negotiations 
for the conference, did not deal with the subject. 

Principle and Capabilities of Neutralization .. — Among the 
different methods which have grown iip practically in our own 
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time for the exclusion of war is neutralization. We have been 
dealing hitherto with the elimination of the causes of war; 
neutralization is a curtailment of the areas of war and of the 
factors in warfare, of territory on the one hand and states on the 
other. The neutralization of territory belonging to states 
which are not otherwise neutralized includes the neutralization 
of waterways such as the Suez and Panama canals. 

Under the General A<* of Berlin of the 26th of February 1885, 
“ in case a power exercising right* of sovereignty or protec- 
torate ” in any of the regions forming the basin of the Congo 
and its affluents, including Lake Tanganyika, and extending away 
to the Indian Ocean, should be involved in a war, the parties 
to the General Act bound themselves to lend their good offices 
in order that the territories belonging to this power be placed 
during the war “ under the rule of neutrality and considered 
as belonging to a neutral state, the belligerents thenceforth 
abstaining from extending* hostilities to the territories thus 
neutralized, and from using them as a basis for warlike 
operations ” (art. a). 

Neutralization is not necessarily of general application. 
Thus two states can agree to neutralize specific territory as 
between them. For example between Costa Rica and Nicaragua 
by a treaty of the 15th of April 1858 the parties agreed that “on 
no account whatever, not even in case of war,” should “ any 
act of hostility be allowed between them in the port of San 
Juan del Norte nor on the river of that name nor on Lake 
Nicaragua ”'( art - 2). 1 

Again, the Straits of Magellan are neutralized as between 
Argentina and Chile under a treaty of the 23rd of July 1881. 
Article 5 provides that they are “ neutralized for ever and their 
free navigation is guaranteed to the flags of all nations. To 
ensure this neutrality and freedom it is agreed that no fortifica- 
tions or military defences which might interfere therewith shall 
be erected.” 

Luxemburg was declared by the Treaty of London of the nth 
of May 1867 (art. 1) to be a perpetually neutral state under the 
guarantee of Great Britain, Austria, Prussia and Russia. Swit- 
zerland, by a declaration confirmed by the Treaty of Vienna, of 
1815 (art. 84), likewise enjoys perpetual neutrality. And now 
Norway has placed herself under a neutral regime of a similar 
character. 

A neutralized state does not mean a state which is forbidden 
to have fortifications or an army; in this it differs from neu- 
tralized territory of a state not otherwise neutralized. Thus 
Belgium, which is a neutralized state, not oyly has an army but 
has fortifications, although by the treaties of 1831 and 1839 
she was recognized as a “ perpetually neutral state, bound to 
observe the same neutrality with reference to other states.” 

Of waterways, international rivers have been the chief subject 
of neutralization. It has long been an established principle 
in the intercourse of nations, that where the navigable parts of 
a river pass through different countries their navigation is free 
to all. The rivers Scheldt and Meuse were opened up in this 
way to riparian states by a decree of the French Convention of 
the 16th of Novemberi792. By the treaty of Vienna of the 9th of 
June 1 8 15, the powers whose territories were separated or traversed 
by the same navigable river, undertook to regulate by common 
consent all that regarded its navigation, and for this purpose to 
name commissioners who should adopt as the bases of their 
proceedings the principle that the navigation of such rivers 
along their whole course 44 from the point where each of them 
becomes navigable to its mouth, shall be entirely free, and shall 
not in respect of commerce be prohibited to anyone.” The only 
case in Europe in which this internationalization of rivers has 
been maintained is that of the Danube. On the other hand 
neutralization has made progress in respect of waterways, 

1 Under the treaty of the 29th of March 18^*4, the courts of 
Great Britain, France and Russia in their character of guaranteeing 
powers of Greece declared with the assent of the courts of Austria 
and Prussia that the islands of Corfu and Paxo as well as their 
dependencies should, after their union to the Hellenic kingdom, enjoy 
the advantages of perpetual neutrality l(g pnd the king of the Hellene? 
undertook on his part to maintain such neutrality. (Art, 2). 


natural as well as artificial. Thus the Bosporus and Dardanelles 
under the Treaty of Paris of 1856 and by the Treaty of London 
1871 were and remain closed to the passage of foreign armed 
vessels in time of war, though the Porte may permit their passage 
in timesof peace % in certain cases. The Suez and the Panama 
canals jiave been permanently neutralized, the former by a 
convention among the great powers, and the latter by a treaty 
between Great Britain and the United States. 

Alongside this neutralization has grown up a collateral 
institution, the purpose of which is in some respects similar. 
We refer to “ buffer ” zones. “ Buffer ” zones are of quite 
recent origin as a political creation, 2 t.e. where their object is 
to establish upon the territory of two contiguous states a strip 
or zone on either side of the frontier which the respective states 
agree to regard as neutral, on which the parties undertake to 
erect no fortifications, and maintain no armed forces but those 
necessary to enforce the ordinary respect of government. The 
word 44 neutral ” does not correctly describe the character of the 
zone. It is not neutral in the sense of being recognized as such 
by any third state, and it necessarily erases to be neutral in 
case of war between the states concerned. The word 44 buffer ” 
comes nearest to the object, but even this term implies more than 
is meant. Between Spain and Morocco a treaty of the 5th of March 
1894 established between the Camp of Melilla and Moroccan 
territory a zone within which no new roads were to be made, 
no herds to be allowed to graze, no land to be cultivated, no 
troops of either party, or even private persons carrying arms, 
to set foot, no inhabitants to dwell, and all habitations to be 
razed. The zone between Burma and Siam, established by an 
agreement between Great Britain and France dated the 15th of 
January 1896, declared 44 the portion of Siam which is comprised 
within the drainage basin of the Menam, and of the coast streams 
of a corresponding longitude,” neutral as between them. Within 
this area the two powers undertook not to 44 operate by their 
military or naval forces, except in so far as they might do so in 
concert for any purpose requisite for maintaining the indepen- 
dence of Siam. They also undertook not to acquire within 
that area any privileges or commercial facilities not extended 
to both of them. 

44 Buffer ” zones might fulfil a useful purpose even in Europe. 
They would obviously react against the feeling kgown as 
44 esprit de frontidre,” and dimmish the danger of incidents 
arising out of this feeling, and might attenuate the rivalry of 
neighbouring counter-armaments. 

These considerations no doubt led the Swedish and Norwegian 
governments, in their settlement of September 1905, to establish 
m 44 buffer ” zone of 15 kilometres on either side of the frontier 
between the two states in question. Within these 30 kilometres 
all existing fortresses are dismantled, 8 no new ones are to be 
erected, and no armed troops to be maintained; any question 
between the two states relative to the provisions respecting 
the 44 buffer ” zone to be decided by arbitration. 

A rather special case of neutralization of a territorial area 

8 The institution of " buffer ” zones in a more strictly correct 
sense of the term is of very ancient origin. One is mentioned in the 
annals of China two centuries before our era, between the terri- 
tories o( the Huns in the west and those of the Tunguses in the 
east — a vast area of some 300 to 400 m., on the opposite margin 
of which the two peoples kept watch. In Europe, bands of territory 
from time to time have been made desert to better establish sepa- 
ration. The Romans and Germans protected themselves in this 
way. In the middle ages the Teutonic Order established a frontier 
belt on the side of Lithuania. Later, Austria dealt in the same 
way in her policy in regard «to Turkey in the organization Of a 
" lAilitary frontier.” See Nys, Droit International (Brussels, 2904), 
i. 4x8. , £& 

8 It was stipulated that the dismantling should be controlled 
by a technical commission of three officers of foreign ; nationality, 
to be chosen, one by each of the contracting powers and tne third 
by the two officers thus appointed, or, in default of an agreement 
on their part, by the president of the Swiss Confederation. The 
dismantling of the forts in question has now been carried out. The 
Commission Was composed on tfce part of Sweden of an engineer 
on the staff of the Austrian army, and on the part of Norway of 
a colonel in the German army, *ad, by agreement of tb*n» of ft 
colonel in the Dutch army, V 
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is that of the practical neutralization of the Great Lakes in 
America. In 1817, at the instance of John Quincy Adams, the 
United States and Great Britain entered into a compact whereby 
the Great Lakes, and the waterways frofn them to the ocean by 
the St Lawrence river, which divide the United States fr%m the 
Dominion of Canada, were practically excluded fropa any 
possible hostilities. Through a simple agreement, “ conditions 
which make for peace and prosperity, and the absence of those 
which So often lead to disastrous war, have for nearly a century 
reigned over these great inland waters, whose commerce, con- 
ducted for the benefit of the states and nations of Europe and 
America, rivals that which passes through the Suez Canal or 
over the Mediterranean Sea, and with a result foreshadowed 
in these words of President Monroe in his communication to the 
Senate commending the proposed agreement: ( In order to 
avoid collision and save expense.* Forts which had been erected 
at salient points on either side of the lakes and rivers dividing 
the United States from Canada, vtoich but for this agreement 
would, in the natural .course of events, have been enlarged, 
increasingly garrisoned, and provided with modern implements 
of destruction, at large expense, have remained substantially 
as when the agreement was made, or now constitute but inter- 
esting or picturesque ruins; and the great cost of constructing 
and maintaining, through a long series of years, naval armaments 
of ever-increasing power has been avoided.” 1 

As we have already said, the Monroe doctrine is a means of 
excluding European warfare from the American continent and 
therefore is in the nature of a form of neutralization. A sort of 
Monroe doctrine is growing into popular favour also throughout 
the Australian Commonwealth, where it is felt that a continent 
so far removed from European rivalries ought not to be exposed 
to complications on account of them. 

From time to time questions of adding to existing neutralized 
areas are raised. When it was announced in 1905 that a British 
fleet was about to manoeuvre in the Baltic Sea, several German 
newspapers suggested that Germany should combine with other 
Baltic powers to assure its neutralization. 2 No official observa- 
tion on the subject, however, was made on the part of any 
Baltic power. The Baltic is still an open sea for the whole 
world, without restriction of any kind; and even hostilities 
between Any two non-Baltic powers could be carried on in the 
Baltic, as elsewhere on the high sea, under the existing practice. 

When the Dogger Bank incident occurred, the possibility 
of operations of war being carried on within a few miles of 
British home ports, and amid the busy traffic of the North Sea, 
was brought vividly’ home to British minds. 

A movement set on foot at the instance of Edward Atkinson*, 
the well-known Boston economist, and warmly supported by 
the Massachusetts State Board of Trade, seeks to establish by 
treaty neutfal zones from the ports of North America to the 
ports of Great Britain and Ireland and the continent of Europe, 
within which zones steamship and sailing vessels in the conduct 
of lawful commerce should be free to pass without seizure or 
interruption in time of war. There is however no precedent of 
neutralization of any 9 uch area of the high sea, and international 
rivers, ocean canals and neutralized states are obviously no 
criterion in discussing a proposal to neutralize a strip/ of the 
ocean, which may be defined accurately enough on the map 
and which skilful navigators could approximately determine, 
but which might be violated without any practical means of 
detection by 'a belligerent commander whenever he misread, 
or it suited him to misread, his bearings. 

Connected with the principles of neutralization is that fl of 
guaranteeing; the integrity of states. Several such guarantees 
have been given in quite recent times. In November 1907 a 
treaty was concluded between France, Germany, Great Britain 
and Ktisskvon the one part and Norway on the other, for the 
maintainahee of the f inte]grity of Norway. This treaty differed 

1 Memoir of Massachusetts Stole Board of Trade (Feb. 13, X905). 

2 This was merely reviving an idea which had come ana gone 
many times before. See Barclay, Problems of International Practice 
and Diplomacy ^907). 


from the older one of 1851 in which France and Great Britain 
guaranteed the integrity of Norway and Sweden, in the fact that 
whereas the older treaty was for the protection of these two 
states against Russia, the new treaty is intended, if it is to servt 
at all as a protection against invasion, to protect Norway against 
Sweden. 

Another such guarantee of a vaguer character is that which 
the North Sea powers recently entered into for the maintenance 
of the status quo of their reactive North Sea territories; and 
the similar one entered into by the Mediterranean powers for 
the same objects in the Mediterranean. Lastly in the same 
order of ideas Austria-Hungary and Russia are said to have 
concluded an arrangement between them for the maintenance 
of the status quo in thl Balkans. 

The future has no doubt still other extensions of the principle 
of neutralization in store for us. Not the least interesting of 
existing possibilities is the limitation of the area of visitand search 
in time of war itself, as a restriction of belligerent right. It seems 
contrary to common sense that neutral ships should be exposed 
to being detained, taken out of their course, and overhauled 
on mere suspicion of carrying contraband, when they are so far 
from the seat of war that there can be no presumption as to their 
destination. Neutrals have a right to carry on their ordinary 
business unmolested in so far as they do nothing to assist either 
belligerent. When they are beyond a certain distance from the 
seat of war it seems reasonable that the presumption that they 
are merely carrying on their legitimate business* should be 
considered absolute. Such a limitation of the area of hostilities 
is not only feasible, but it was actually put in practice by the 
British government during the Boer War.® 

In the course of the Russo-Japanese War the question came 
up again, being raised this time by Great Britain. Lord Lans- 
downe called the attention of the Russian foreign office to the 
extreme inconvenience to neutral commerce of the Russian 
search for contraband not only in the proximity of the scene of war, 
but over all the world, and especially at places at which neutral 
commerce could be most effectually intercepted. H.M. govern- 
ment had become aware that a large addition was likely to be 
made to the number of Russian gruisers employed in this manner, 
and they had, therefore, to contemplate the possibility that 
such vessels would shortly be found patrolling the narrow seas 
which lie on the route from Great Britain to Japan in such a 
manner as to render it virtually impossible for any neutral 
vessel to escape their attention. The effect of such interference 
with neutral trade, «he said, would be disastrous to legitimate 
commerce passing from a British port in the United Kingdom 
to a British port in the Far East. The British government 
had no desire to place obstacles in the way of a belligerent 
desiring to take reasonable precautions in order to prevent the 
enemy from receiving supplies, but they insisted that the right 
of taking such precautions did not imply a “ consequential right 
to intercept at any distance from the scene of operations and 
without proof that the supplies in question were really destined 
for use of the enemy's forces, any articles which that belligerent 
might determine to regard as contraband of war.” 

3 In January 1900 it was reported that the British government 
had issued instructions to British naval commanders not to stop 
or search German merchant vessels at any places not in the vicinity 
of the scat of war. There is no proper statement of the British 
position on this subject, the only official information having been 
given by the German chancellor in a speech to the Reichstag. 
According to this information, the area was ultimately limited as 
.north of Aden, and afterwards it was agreed that the immunity 
ffrom search should pe extended to all places beyond , a distance 
from the seat of war equal to the distance from* it of Aden. This 
was substantially correct, though the telegrams sent by the Admiralty 
can hardly be said to have fixed any precise area. As a fact, the 
com mandfcrs-in-qhief on the East Indies and Cape of Good Hope 
stations were instructed that in consequence of the great practical 
difficulty of proving — at ports so remote from the scene of war 
operations as Aden and Perim — the real destination of contraband 
of war carried by vessels visiting those parts, directions were to be 
given to the officers concerned to cease to search such vessels, and. 
to merely report to the corajnander-in-chicf at the Cape the names 
of ships suspected of carrying contraband* and the date of clearance. 
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The position* thus ■ assumed is not clear. On the one hand 
the British claim did not, it is slen, go the length of the 
restriction Great Britain consented to place on her own 
eright of search during the Boer War, seeming to apply only 
to the case of ships carrying conditional contraband. On the 
other, the complaint is based on the “ interference ” with 
neutral trade, which means the stoppage and search of vessels 
to ascertain whether ^h$y have contraband of any kind on 
board or not. • 

It must not be forgotten in this connexion that restriction 
of the rights of the belligerent necessarily entails extension of 
the duties of the neutral. The belligerent has an unquestioned 
right to ** interfere ” with all neutral vessels navigating in 
the direction of the seat of war, for the purpose of ascertaining 
whether they are carrying any kind of contraband or "not. 
Under the Declaration of London of the 26th of February 1909 
it is provided under arts* 32 and 35 that a ship’s papers arc 
conclusive proof as to the voyage pn which she is engaged 
.unless she is clearly out of the course indicated by her papers 
and is unable to give adequate reasons to justify her deviation. 
Thus the interference, if the declaration is ratified, will be 
confined to an examination of the ship’s papers where the ship 
is not bound for a belligerent port (cf. art. 30 of the same 
convention). 

Standing Peace Agreements . — Foremost among standing peace 
agreements are, of course, the International Hague Conventions 
relating directly to peace, agreements which have not only created 
a special peace jurisdiction for the settlement of international 
difficulties by judicial methods but also a written law to apply 
within the scope of this jurisdiction. 

Alongside the Hague Peace Conventions and more or less 
connected with them are standing treaties of arbitration which 
have been entered into by different nations for terms of years 
separately. The first of what may be called a new series was 
that between Great Britain and France. It has now been followed 
by over a hundred others forming a network of international 
relationships which shows that, at any rate, the wish for peace 
is universal among mankind. 1 

1 The following list of standing arbitration treaties concluded 
after the signing of tho Anglo-French treaty of October 14th, 1903, 
is as complete as passible down to June 1910 : — 

Argentina- Brazil, September 7, 1905. 

„ Portugal, August 27, 1909. 

Austria-Hungary-Switzerland. December 3, 1904. 

Bulgium-Dcnmark, April 26, 1905. 

„ Greece, May 2, 1905. • 

,, Norway and Sweden, November 30, 1904. 

„ Rumania, May 27, 1905. , 

„ Russia, October 30, 1904. 

„ Spain, January 23, 1905. 

„ Switzerland, November 15, 1904. # 

Brazil- Portugal, March 25, 1909* 

„ Spain, April 8, 1909. . 

„ Mexico, April ti, 1909. 

„ Honduras, April 26, 1909. 

„ Venezuela, April 30, 1909. 

„ Panama, May 1, 1909. 

„ Ecuador, May 13, 1909. 

„ Costa Rica, May 18, 1909. 

„ Cuba, June 19. I9°9- 

„ Bolivia. June 25, 1909. 

„ Nicaragua, June 28, 1909. 

». Norway, July 13, 1909. 

„ China, August 3, 1909. 

„ Salvador, September 3, 1909. 

„ Peru, December 7, 1909. 

„ Sweden, December 14, 1909. 

Colombia -Peru, September 12, 1905. 

„ France, December 16, 1908. * 

Denmark-France, September 15, 1905. 

„ • Italy, December 16, 1905. 

„ ' Netherlands, February X2, 2904. 

» Russia, March 1, 1905* * 

H Spain, December 1, 1905. 

1, Norway, October 8, 1908. 

Franfe-Italy, December 26, 1903. 

„ Netherlands, April 6, 1904. 

„ Norway and Sweden, July 9; 1904. 

M Spain, February 26, *90$, 


There are, however, a large number of conventions which, 
although not concluded with the direct object of assuring peace 
where difficulties have arisen, tend in a very practical manner 
to contract the area of possible difficulties. These tote conventions 
for thj regulation of intercourse between the subjects and citizens 
of different states. Such conventions obviously remove occasions 
for friction and are therefore among the most effective agencies 
contributing to the preservation of peace among Civilized 
peoples. In most cases such conventions have created inter- 
national unions of states for all matters which lend themselves 
to international co-operation. The first in order of date was 
the postal union. The system it inaugurated has now extended 
its scope to telegraphs, copyright, industrial property, railway 
traffic, the publication of customs tariffs, metric measures, 
monetary systems and agriculture. Berne, being the capital 
of the most central of the neutral European states, is the adminis- 
trative centre of most of these unions. Customs tariffs and 
the monetary unions, however, are centralized at Brussels, 

Francc-Sweden and Norway, July 9, 3904. 

„ Switzerland, December 14, 1904. 

„ Brazil, April 7, 1909. 

Great Britain-Francc, October 14, 1903. 

„ „ Germany, July 12, 1904. 

„ „ Italy, February 1, 1907. 

„ „ Austria-Hungary, January x t , 1903. 

„ „ Netherlands, February 15, 1905. 

• „ „ Colombia, December 30, 1908. 

„ „ Sweden and Norway, August XX, 1904. 

„ „ Denmark, October 25, 1904. 

„ „ Portugal, November 16, 1904. 

„ „ Spain, February 27, 1904. 

„ „ Switzerland, November 16, 1904. 

„ „ United States, April 4, 1908. 

„ „ Brazil, June 18, 1909. 

Honduras- Spain, May 13, 1903. 

Italy Argentine, September 18, 1907. 

„ Mexico, October 1, 1907. 

„ Feru, April 18, 1907. 

„ Portugal, May II, 1905. 

„ Switzerland, November 23, 1904. 

„ Netherlands, November 21, 1909. 

Netherlands- Portugal, October 26, 1905. 

Norway-Sweden, October 26, 1905. 

Norway and Sweden- Russia, December 9, 1904. 

„ „ Spain, January 23, 1905. 

„ ,, Switzerland, December 17, 1904. 

Portugal-Spain, May 31, 1904. 

„ Austria-Hungary, February 13, 1906. 

„ Denmark, March 20, 1907. 

„ France, June 29, X906. 

„ Italy, May ti, 1903. 

„ Netherlands, October 1, 1904. 

„ Norway and Sweden, May 6, 1905. (Suspended for 
Norway by a new one aated December 6, 1908.) 

„ Spain, May 31, 1904. 

„ Switzerland, August x8, 1905. 

,, Nicaragua, July 17, 1909. • 

Russia-Norway and Sweden, November 26, 1904. 

Spain Greece, December 3-16, 1909. 

„ Switzerland, May 14, 1907. 

United States* Spain, April 20, 1908. 

„ Denmark, May 18, 1908. 

„ Italy, March 28, 1908. 

„ Japan, May 5, 1908. 

,, Netherlands, May 2, 1908. 1. 

„ Portugal, April 0, 1908. 

„ Sweden, May 2, 1908. 

„ Switzerland, February 29, 1908. 

Argentina, December 23, 1908. 

„ Peru, December 3, 1908. 

Salvador, December 21, 1908. 

,, Norway, April 4, X908. 

„ Mexico, March 24, 1908. 

„ Franco, February 2, 1908. 

„ Ecuador, January 7, 1909. 

„ Bolivia, January 7, 1909. 

„ Haiti, January 7, 1909. 

„ Uruguay, January 9, 1909. 

„ Chile, January 13, 1999. 

„ Costa Rica, January 13, 1909. 

, Austria-Hungary, January \ 5, 19^9. 

>, Brazil, Jarmary 23, 1909. 

„ Paraguay, March 13,1909. 

„ China, October 8,1908* 
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the weights and measures union in Paris and the agricultural 
institute at Rome. 

The general postal union was created by a convention signed 
at Berne in 4874. A convention for a similar union for telegraphs 
was signed in Paris in 1875 (revised at St Petersburg andccplaced 
by another the same year). Both unions issue monthly bulletins 
and other publications giving useful information about these 
two services. 1 

The international bureau of weights and measures at Paris 
was created by a convention signed there in 1875, for the purpose 
of comparing and verifying weights and measures on the metric 
system, and preserving their identity for the contracting states. 

The double-standard Latin union monetary system was 
founded by a convention of 1865, between Belgium, France, 
Italy and Switzerland. In 1868 it was joined by Greece. A 
single standard union exists between Sweden, Norway and 
Denmark under a convention of 1873. 

The copyright union was created by an international con- 
vention signed in 1874. The official bureau of the union is 
at Berne. It issues # a periodical publication called Le Droit 
d* auteur giving information respecting the: laws of different 
states relating to published matter of all kinds. 

The term “ industrial property ” covers patents, trade marks, 
merchandise marks, trade names, designs and models. The 
convention dealing with them signed in 1883 created a union 
with its central office at Berne. It, too, issues a bulletin* and 
other publications which help to prevent misunderstandings. 

The railway traffic union was formed by a convention of 
1890. The central bureau at Berne issues a monthly bulletin. 
A subsequent convention was signed at Berne in 1886 relating 
to matters of technical unification. 

1 A subsidiary convention not quite falling within the scope of 
the above convention is the submarine telegraphs convention, 
which was signed in 1884. It applies outside territorial waters 
to all legally established submarine cables landed on the territories, 
colonies or possessions of one or more of the high contracting 
parties. Under its provisions it is a punishable offence " to break 
or injure a submarine cable wilfully or by culpable negligence in 
such manner as might interrupt or obstruct telegraphic communi- 
cation either wholly or partially, such punishment being without 
prejudice to any civil action for damages. It also provides that : — 

••‘'vessels engaged in laying or repairing submarine cables shall 
conform • to the regulations as to signals which have been, or may 
be, adopted by mutual agreement among the -high contracting 
parties with the view of preventing collisions at sea. When a 
ship engaged in repairing a cable exhibits the said signals, other 
vessels which see them or are able to see them shall withdraw to 
or keep beyond a distance of one nautical mile at least from the 
ship in question so as not to interfere with her operations " (art. 5). 
** Owners of ships or vessels who can prove that they have sacrificed 
an anchor, a net or other fishing-gear in order to avoid injuring a 
submarine cable shall receive compensation from the owner of the 
cable/* and ** in order to establish a claim to such compensation 
a statement.supported by the evidence of the crew should whenever 
possible be drawn up immediately after the occurrence and the 
master must within twenty-four hours after his return to or next 
putting into port make a declaration to the proper authorities *' 
(art. 7) . " The tribunals competent to take cognizance of infractions 
of the present convention are those of the country to which the 
vessel on board of which the offence was committed belongs ** 
(art. 8). By art. 15 it is provided that the stipulations of the con- 
vention do not in any way restrict the action of belligerents. It 
may be remarked that the British representative at the time of 
signing the convention declared that his government understood 
that in the time of war a belligerent would be free to act in regard 
to submarine cables as though the convention did not exist. The 
act to carry into effect the above convention is the Submarine 
telegraph Act 1885 (48 & 49 Viet. c. 49) which was slightly 
modified by 50 Viet. c. 3. Section 3 of the earlier act provides that 
a person who injures the cable eitheV wilfully or by culpable negli- , 
gence is “ guilty of a misdemeanour and on conviction : (a) if he 
jjictcd wilfully, shall be liable to penal servitude for a term not 
f exceeding five years, or to imprisonment with or without hard 
* labour lor a term not exceeding two years, and to a fine either in 
lieu of or in addition to such penal servitude or imprisonment; 
and (6) if he acted by fulpable negligence sfiall be liable to im- 
* :i prisonment for a term not exceeding three months without hard 
• labour, and to a fine fiot exceeding £100 either in lieu of or in addition 
tt> such imprisonment/* iff 

See Board of Trade Correspondence bn Protection of Submarine 
Cables, printed on the 24th 01 Jtily 1882; and Parliamentary Paper 
C. 5910; 1890. ' 


Under the convention creating the customs tariffs union, 
signed in 1890, thirty states, including Great Britain and 
most British colonies, are associated for the purpose of prompt 
publication of custom tariffs and their modifications. # 

The agricultural institute, created by a convention of 1905 
with its seat at Rome, as the latest in date is perhaps the most 
interesting of the series. It shows how deep arid widespread 
the sense of the utility of international state co-operation has 
become. The convention &ts out the scope and objects of the 
institute, which a recent British official publication states has 
been joined by 38 states, including Great Britain and all other 
great powers, as follows : — 

Whilst limiting its action to international questions, it shall be 
tfye duty of the institute : la) To collect, elaborate and publish, 
with as little delay as possible, statistical, technical, or economic 
information regarding the cultivation of the soil, its productions, 
whether animal or vegetable, the trade in agricultural products, 
and the prices obtained on the various markets.* (6) To communi- 
cate to mtercsted partie§, alsp without delay, full information of 
the nature above mentioned. ( c ) To indicate the wages of rural 
labour, (d) To notify all new diseases of plants which may appear 
in any part of the world, indicating the districts affected, the spread 
of the disease, and, if possible, the efficacious means of resistance. 
(e) To consider questions relating to agricultural co-operation, 
insurance and credit, in all their forms, collecting and publishing 
information which may be useful in the various countries for the 
organization of undertakings relating to agricultural co-operation, 
insurance and credit, (f) To present, if expedient, to the govern- 
ments, for their approval, measures for the protection of the common 
interests of agriculturists and for the improvement of their con- 
dition, after having previously taken every means of obtaining 
the necessary information, e.g. resolutions passed by international 
congresses or other congresses relating to agriculture or to sciences 
applied to agriculture, agricultural societies, academies, learned 
societies, &c. 

All questions relating to the economic interests, the legislation 
and administration of any particular state, must be excluded from 
the sphere of the institute. (Art. 9). 

Lastly, there is a class of difficulties which might arise from 
preferential treatment of trade from different countries. To 
obviate them statesmen have been led to adopt the principle 
of the “ most-favoured-nation-dause ” — that is to say, a clause 
providing that if any reductions of tariff or other advantages are 
granted by either contracting state to any third state, the others 
shall have the benefit of it. In Europe this clause has been 
uniformly treated as applying to all reductions of tariff without 
distinction. The United States interpretation, on the other 
hand, distinguishes between reductions of a general character 
and reductions made specifically in return for reductions by 
some other state. «The latter do not come within the operation 
of the clause, and a co-contracting state is only entitled to 
obtain extension of' them to itself on granting similar concessions. 
In other words, concessions to any co-contracting state are 
only allowed gratuitously to a third co-contracting state when 
nothing has Seen given for them, the clause not covering advan- 
tages granted in return for advantages. It is to be hoped that 
this special view of the meaning of the clause will be met in the 
future, as in some recent treaties, by specifically dealing with the 
exceptions. 2 

The Utility of Popular Effort . — Until quite recently it had been 
a distinctive mark of practical wisdom to treat private efforts for 
the improvement of international relations or for the preservation 
of peace, with the patronizing tolerance' courteous people of the 
world extend to half-crazy idealists. Since the opening of the 
century, an immense change has taken place in the attitude of 
the leaders of popular opinion towards the advocacy of peace. 
This new attitude has been contemporary with the greater 
interest displayed by the mercantile classes of England and the 
United States in the improvement of their political relations with 
their neighbours. It may be said to have begun with the visit 
of the Association of British Chambers of Commerce to Paris 
in 1900, at a time when France was still smarting from the 
humiliation of the Fashoda affair, and the Boer War was exciting 
hostile demonstrations againstGreatBritain throughout the conti- 
nent of Europe. That some four hundred British manufacturers 

* Sec Barclay, Problems «/ International Practice and Diplomacy 
(1907). p. 137 seq. 
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and merchants, representing about eighty chambers of commerce 
of the United Kingdom, should have swept aside all political 
objections and have boldly trusted to the efficacy of friendly 
advances as between man and man, appealed to the French 
people. It seems to have been the first great popular effort 
ever made deliberately by a representative body of the middle 
class of a nation for the promotion of international friendship 
without the aid of diplomacy and without official assistance or 
even countenance of an^ kind. # 

Otherwise, private agencies of a standing character which 
contribute towards the promotion of peace may be divided into 
four classes, viz. (i) those which, without having peace for their 
direct object, promote friendship among men of different races 
and nationalities; ( 2 ) those which directly address themselves 
to the promoting of friendship and goodwill among pebples; 
(3) those which regarding peace as the immediate object of their 
efforts, endeavour to educate democracy in this sense ; (4) those 
which endeavour to remove the causes of international friction 
by the codification of international lSw and the promotion of the 
international regulation of common interests. Lastly, there are 
two agencies which ‘cannot be classed among the foregoing; 
one is the International Parliamentary Union and the other the 
Nobel Prize Committee. 

f. Agencies which are indirectly making for peace are of 
many kinds. Science and medicine now bring men of all nations 
together in periodical congresses. Technology, electricity, 
mining, railways, navigation and many other subjects are now 
dealt with in international congresses. International exhibitions 
arc always used as an occasion for holding many such meetings. 

2. One of the most notable efforts directed to the deliberate 
cementing of friendship has been the interchange of official 
visits by municipal bodies. In the course of the Anglo-French 
agitation which culminated in March 1903 with the visit of King 
Edward to Paris, the French municipal councils passed many 
resolutions in favour of the entente . After the conclusion of 
the Anglo-French standing treaty of arbitration (Oct. 14, 1903) 
and the arrangements for the general settlement of outstanding 
difficulties with France (April 8, 1904), the municipal bodies in 
France were prepared to go a step farther, and in 1906 the Muni- 
cipal Council of Paris was invited by the London County Council 
to pay an official visit to England. This visit was followed by 
a return visit to Paris and a similar exchange of visits between 
the London City Corporation and the Paris Municipal Council, 
exchange visits of the city corporations of Manchester, Glasgow 
and Edinburgh and Lyons, and a visit of the Manchester Corpora- 
tion to Dusseldorf, Barmen and Cologne* A society, numbering 
many thousands of working men among its members, which has 
set itself the more special task of promoting the interchange of* 
visits between working men of different nations, is called the 
“ International Brotherhood Alliance/’ or, afte* the initials of its 
motto, Fraternitas inter gentes, the F.I.G. Another agency, 
called the “ American Association for International Concili- 
ation,” seeks by the publication of essays on the different aspects 
of International friendship to promote the same cause. 

3. The “ peace societies,” which are scattered over the whole 
world, number several hundreds. 1 Their first International 
Congress was held in London at the suggestion of Joseph Sturge 
in 1843. I ft 1848 a second congress was held at Brussels. The 
third in 1849 took pl&ce in Paris, and was presided over by Victor 
Hugo. Other congresses were held at Frankfurt, again in London, 
and in 1853 at Manchester, where Richard Cobden and John 
Bright took part in the discussions. Then followed an interval 
of wars during which the Pacifists were unable to raise their 
voices. At length in 1878 a congress was held at the Paris 
International Exhibition of that year, but it was not till the next 
Paris International Exhibition of 1889 that these international 
peace congresses became periodical. Since ^ien numerous con- 
gresses have been held, the seventeenth having sat in London 
in 1908, and the eighteenth at Stockholm in 1910. These 
congresses have been supplemented by national congresses in 

1 See A nnuaire du mouvement pacifiste pour I'annte 1910, published 
by the Bureau. International de la Paix, at Bern. 


both Great Britain and France. Such congresses are doing 
admirable work in the popularizing of thought upon the 
numerous questions which are discussed at the meetings, 
such as compulsory arbitration, the restriction of armaments, 
private property at sea in time of war, the position of subject 
race?, airships in war, &c. 2 

4. ♦First among the bodies which try to remove the causes 
of international friction is the Institute of International Law. 
This is a body of international lawyers, consist ng of sixty^fpem- 
bers and sixty associates recruited by election — the membeirstrom 
those who “ have rendered services to international law in j^he 
domain of theory or practice,” and associates from those *■ whose 
knowledge may be useful to the institute.” It was formed 
in 1873, chiefly through the efforts of M. Rolin-Jaequ^myns. 
The official language of the institute is French, and its annual 
meetings are held wherever the members at the previous meeting 
decide to assemble. Its mode of operation is to work out the 
matters it deals with during the intervals between the sessions, 
in permanent commissions, among which the whole domain of 
international law is divided up. The commissions, under the 
direction of their rapporteurs or conveners, prepare reports 
and proposals, which are printed and distributed among the 
members some time before the plenary sittings at which they 
are to be d trussed. If the members are not agreed, the subject 
is adjourned to another session, and still another, until they do 
ggree. Thus the resolutions of the Institute have the authority 
attaching to a mature expression of the views of the leading 
international jurists of Europe. Another body having a more or 
less similar purpose is the International Law Association, which 
was founded in 1873 as the “ Association for .the Reform and 
Codification of the Law of Nations,” with practically the ^ame 
objects as those which led to the constitution of the Institute 
of International Law. It also meets in different countries, but 
it differs from the Institute in the number of its members being 
unlimited and in all respectable persons being eligible for mem- 
bership. A report is published after each meeting. There are now 
numerous volumes of such reports, many of them containing most 
valuable materials for international jurists. In 1895 the name 
was changed to International Law Association. 

A new society was recently (1906) formed in America called the 
American Society of International Law, “ to foster the stildy of 
international law and promote the establishment of ffitemational 
relations on the basis of law and justice.” " Membership in the 
society is not restricted to lawyers, and any man of good moral 
character interested in the objects of the society may be admitted 
to membership.” The publications of this society have already 
taken an important place among the literature of international 
law. 

Still more recently yet another society came into being in 
Switzerland with objects which seem to be similar to those of the 
Institute of International Law. * • 

The Inter-Parliamentary Union, which dates back to. 1887, 
owes its origin to the initiative of the late Sir W. R. Cremer. 
It is composed of groups of the different parliaments of the 
world, who meet periodically to “ bring about the acceptance 
in their respective countries, by votes in parliament and by means 
of arbitration treaties, of the principle that differences between 
nations should be submitted to arbitration and to consider 
other questions of international importance.” 8 The sixteenth 
conference was held at Brussels in August-September, 1910. 

* At the third congress of the new series, held at Rome in 1891, 
was created the Bureau International de la Paix. This most useful 
> institution, which has it9 office at Bern, serves as a means of bringing 
and keeping together all the known peace societies. Its Corre • 
spondance bimensuelle and A nnuaire du mouvement pacifiste are well 
known, and its obliging hon. secretary, Dr A. Gotyt, is afways ready 
to supply information from the now considerable; anguves of the 
Bureau. In this connexion we may mention that the secretary 
of the London, Peace Society, Dr f vans Darby, hak edited an 
exhaustive coUection of materials called International tribunals . 
His statements every two years on the £rogrek& of arbitration at 
the International Law Association meetings also form ad excellent 
source of materials for reference. 

8 Art. x of Statutes revised Sept. 1908, 
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The Nobel Committee owes its existence to the will of the 
late Alfred B. Nobel (1833-1896), the inventor of dynamite, who 
left a considerable fortune for the encouragement of men who 
work for the benefit of humanity. The interest of this money 
was to be divided into five equal parts, to be distributed* every 
year as rewards to the persons who had deserved best of mankind 
in five departments of human activity. The clauses of the will 
governing the distribution of these prizes are as follows : — 

“ Thef entire sum shall be divided into five equal parts, one to 
go to man who shall have made the most important discovery 
or invention in the domain of physical science; another to the man 
who* 'Shall 'have made the most important discovery or introduced 
the greatest improvement in chemistry; the third to the author 
of the most important discovery in the domain of physiology or 
medicine; the fourth to the man who shall have produced the 
most remarkable work of an idealistic nature; and, finally, the 
fifth to the man wHo shall have done the most or best work for the 
fraternity of nations, the suppression or reduction of standing 
armies, and the formation and propagation of peace congresses. 
The prizes shall be awarded as follows : For physical science and 
chemistry, by the Swedish Academy of Sciences; for physiological 
or medical work, by the Caroline Institution at Stockholm • for litera- 
ture, by the Stockholm Academy, and for peace work, by a com- 
mittee of five, members elected "by the Norwegian Storthing. It 
is my express desire that, in awarding the prizes, no account shall 
bo taken of nationality, in order that the prize may fall to the lot 
of the most deserving, whether he be Scandinavian or not.’* 

Peace v. War . — Peace is the ultimate object of all statecraft 
— peace in the development of the domestic activities of the 
nation administered, and peace in the relations of states with 
one another. For the purpose of ensuring peace an expensive 
diplomacy is maintained by all states, and to perpetuate it 
treaties are entered into by states with one another. Even war 
ha$ no other avowed purpose than that of placing specific 
international relations on a definite footing. Ultimate peace 
is uniformly proclaimed by every dictator at home, by every 
conqueror abroad, as the goal to which he is directing his efforts. 
And yet dissentient voices are sometimes heard defending war 
as if it were an end in itself. Without going back to the well- 
known reply of Count Moltke to Professor Bluntsohli respecting 
the Manual of the Laws of War drawn up by the Institute of 
International Law in 1880, 1 we need only quote that highly 
up-tp-date philosopher, Nietsche : “ It is mere illusion and pretty 
sentiment,” he observes, “ to expect much (even anything at 
all) from mankind if it forgets how to make war. As yet no 
means are known which call so much into action as a great w ar, 
that rough energy bom of the camp, that deep impersonality 
born of hatred, that conscience born of murder and cold-blooded- 
ness, that fervour born of effort in the annihilation of the enemy, 
that proud indifference to loss, to one’s own existence, to that 
of oqe’s fellows, to that carthquake-like soul-shaking which a 
people needs when it is losing its vitality.” 2 

It is pleasant to contrast this neurotic joy of one onlooker 
with the matter-of-fact reflexions of another, the late W. E. H. 
Lecky. “ War ” he says “ is not, and never can be, a mere 
passionless discharge of a painful duty. It is in its essence, 
and it is a main condition of its success, to kindle into fierce 
exercise among great masses of men the destructive and com- 
bative passions— passions as fierce and as malevolent as that 
with which the hound hunts the fox to its death or thc^ tiger 
springs upon its prey. Destruction is one of its chief ends. 
Deception is one of its chief means, and one of the great arts 
of skilful generalship is to deceive in order to destroy. Whatever 
other elements may mingle with and dignify war, this at least 
is never absent; and however reluctantly men may enter into 
war, however conscientiously they may endeavour to avoid it^ 
they must know that w hen the scene of carnage has once opened, 
these things must be not only accepted and condoned, but 
stimulated, encouraged and applauded. It would be difficult 
to conceive a disposition more remote from the morals of 
ordinary life, not 1 ' to speak of Christian ideals,* than that with 

1 " Perpetual poac<\**he said, “ is a dream, and it is not even 
a beautiful dream. War is an element in the order of the world 
ordained by God , .^Without war the world would stagnate 
and lose itself 

8 MenschUcMgtf A Ummenschlichrs , No. 477. 


which the soldiers most animated with the fire and passion that 
lead to victory rush forward to bayonet the foe. ... It is allow- 
able to deceive an enemy by fabricated despatches purporting 
to come from his own side ; by tampering with telegraph mes* 
sages; by spreading false intelligence in newspapers; by sending 
pretended spies and deserters to give him untrue reports of the 
numbers or movements of the troops; by employing false signals 
to lure him into an ambuscade. On r the use of the flag and 
uniform of an enemy for purposes of deception, there has been 
some controversy, but it is supported by high military aachority. 
. . . Hardly any one will be so confident of the virtue of his 
rulers as to believe that every war which his country wages in 
every part of its dominions with uncivilized as well as civilized 
populations, is just abd necessary, and it is certainly pttma 
facie not in accordance with an ideal morality that men should 
bind themselves absolutely for life or for a term of years to kill 
without question, at the command of -their superiors, those who 
have personally done them no wrong.” 8 

Surely with all the existing activity in the removal of causes 
of war, in the reduction to precise expression of the rules of law 
governing the relations of states with one another, in the creation 
of international judicatures for the application of these rules, in 
the concluding of treaties specifically framed to facilitate the 
pacific settlement of difficulties diplomacy may have failed to 
adjust, in the promotion of democratic civilian armies with 
everything to lose by war, and all the other agencies which have 
been described above, the hope seems warranted that, in 
no distant future, life among nations will become still more 
closely assimilated to life among citizens of the same nation, 
with legislation, administration, reform all tending to the one 
great object of law, order and peace among men. (T. Ba.) 

PEACE, BREACH OP THE. Theoretically all criminal offences 
cognisable by English law involve a breach of the king’s peace, 
and all indictments whether for offences against the common 
law or by statute conclude “ against the peace of our lord the 
king, his crown and dignity.” Historically this phrase, now 
legally superfluous, represents the last trace of the process by 
which the royal courts assumed jurisdiction over all offences, and 
gradually extruded the jurisdiction of the sheriff and of lords 
of manors and franchises, making crime a matter of national 
concern as distinguished from civil wrongs or infractions of the 
rights of local magnates, or of the rights of, the tribal chiefs of 
the Teutonic conquerors of Britain. The peace of the king was 
sworn on his accession or full recognition, and the jurisdiction of 
his courts to punish $11 violations of that peace was gradually 
asserted. The completion of this process is marked by the 
institution of the office of justice of the peace. . 

In modem times the expression u breach of the peace ” is usually 
limited to offences involving actual tumult, disturbance or dis- 
order. As regaVds such offences, although they do not fall into 
the class of grave crimes described as felonies, officers of police 
and even private persons have larger powers and duties, as to 
immediate arrest without waiting for judicial warrant, than they 
possess as to other minor offences (see Arrest). Justices of the 
peace have under early statutes and the commission of the 
peace power to take sureties of the peace from persons who are 
threatening to commit a breach of the peace, and it is .within 
the power of any court on conviction of any misdemeanour 
and of many felonies to require the offender to enter into a 
recognizance ( q.v .) to keep the peace. 

PEACE CONFERENCES, the official title of the two inter- 
national conferences held at the Hague in 1899 and^ 1907. Both 
were organized at the instance of the emperor Nicholas II. of 
Russia. The chief object of the first conference, as set out in the 
note of Count Mouraviev, the Russian minister of foreign affairs 
(Jan. xx, 1899), was to arriyf at 'an “ understanding not 
to increase for £ fixed period* the present effectives of the. 
armed military and naval forces, and at the same time not to 
increase tha$budgets pertaining thereto; and a preliminary 
examination of the mejjns by which even a reduction 
might be effected in futui&in the forces and budgets above 
* The Map of Life , 1902, pp. 92-97.' 
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mentioned.” 1 The conference, which was attended by repre- 
sentatives of 26 states, sat from the 18th of May to the 29th 
of July 1899* 

• When the subject of excessive armaments came up for dis- 
cussion, the objections of the German military delegate led to 
its abandonment. Other very important matters, however, were 
dealt with, and three momentous conventions were adopted, viz. — 

1. A convention fo» the pacific settlement of international 
disputes. • 

t II. A convention relating to the laws and customs of war by land. 

III. A convention for the adaptation to maritime warfare of the 
principles of the Geneva Convention of the 22nd of August 1864. 

Three declarations on the following matters were also adopted : — 

a. Prohibition of the launching of projectiles and explosives from 
• balloons or by other similar new methods. 2 

b . Prohibition of the use of projectiles the only object of tfhich 

is the diffusion of asphyxiating or deleterious gases. 

c. Prohibition of the use of bullets which expand or flatten easily 

in the human body, "such as bullets witn a hard envelope, of 
which the envelope does got entirely cover the core, or is 
pierced with incisions. 

• The conference furthermore passed the following resolutions : — 

" The Conference is af opinion that the restriction of military 

budgets, which are at present a heavy burden on the world, is 
extremely desirable for tnc increase of the material and moral welfare 
of mankind." 

” The Conference, taking into consideration the preliminary 
steps taken by the Swiss Federal Government for the revision of 
the Geneva Convention, expresses the wish that steps may be shortly 
taken for the assembling of a special Conference, having for its 
object the revision of that Convention.” 

The following vatux were adopted, but not unanimously : — 

“ 1. The Conference expresses the wish that the question of the 
rights and duties of neutrals may be inserted in the programme of a 
conference in the near future. 

” 2. The Conference expresses the wish that the questions with 
regard to rifles and naval guns, as considered by it, may be studied 
by the Governments with the object of coming to an agreement 
respecting the employment of new types and calibres. 

* 3. The Conference expresses the wish that the Governments, 
taking into consideration the proposals made at the Conference, 
may examine the possibility of an agreement as to the limitation of 
armed forces by land and sea, and of war budgets. 

” 4. The Conference expresses the wish that the proposals which 
contemplate the declaration of the inviolability of private property 
in naval warfare may be referred to a subsequent conference for 
consideration. 

“5. The Conference expresses the wish that the proposal to settle 
the question of the bombardment of ports, towns and villages by 
naval forces may be referred to a subsequent conference for 
consideration.” 

Great Britain signed and became a party to the three 
Conventions, but not to all the declarations, &c. 

The Conference of 1907, which was attended bv representatives 
of forty-four states, sat from the 15th of June to the 18th of 
October. Again, in spite of the resolution and voeu on arma- 
ments handed down from the Conference of 1899, this subject 
was waived, but still more important conventions than in 1899 
were adopted on other matters. These were as follows : — 

I. Convention for the pacific settlement of international 
disputes.* 

II. Convention respecting the limitation of the employment of 
force for the recovery of contract debts. 

lit. Convention relative to the commencement of hostilities. 

IV. Conventions concerning the laws and customs of war on 
land/ 1 

V. Convention respecting the rights and duties of neutral powers 
and persons in war on land. 

VI. Convention relative to the status of enemy merchant-ships 
at the outbreak of hostilities. 

1 At the Conference the Russian government, further developing 
the proposal, submitted the following details • 

“ 1. Establishment of an international understanding for a term 
of five years, stipulating non-increase of the present figures of the 
peace effective of the troops kept up for home use. 

”2. Fixation, in case of .this understanding . being arrived at, 
and, if possible, of the figures of the peace effeodve of all the powers 
excepting colonial troops. 

“ 3. Maintenance for a like term of five years of the amount of 
the military budgets at present in force.” 

a This Conference was lield at Geneva in June July 1906. The 
revised Convention, composed of 3>arlicles, is dated July 6, 1906. 

a This is an amended edition of that of 1899. 


VII. Convention relative to the conversion of merchant-ships 
into war-ships. 

VIII. Convention relative to the laying of automatic submarine 
contact mines. 

IX. Convention respecting bombardment by naval forces in 
time eff war. 

X. Conventions for the adaptation of the principles of the Geneva 
Convention to maritime war. 4 

XI. Convention relative to certain restrictions on the exercise 
of the right of capture in maritime war. 1 

XII. Convention relative to the establishment of an international 
prize court. 

XIII. Convention respecting the rights and duties of neutral 
! powers in maritime war. 

| XIV. Declaration prohibiting discharge of projectiles, &c., from 
balloons. 5 

A draft Convention relative to the creation of a judicial 
arbitration court was also drawn up in connexion with the first 
of the four following veeux : — 

1. The Conference calls the attention of the signatory powers 
to the advisability of adopting the annexed draft convention for 
the creation of a judicial arbitration court, and of bringing it into 
force as soon as an agreement has been reached respecting the Selec- 
tion of the judges and the constitution of the court. 

! 2. The Conference expresses the opinion that, in case of war, the 

- respons ble authorities, civil as well as military, should make it 
their special duty to ensure and safeguard the maintenance of pacific 
S relations, more especially of the commercial and industrial relations 
between the inhabitants of the belligerent states and neutral 
| countries. 

I *3. The Conference expresses the opinion that the powers should 
I regulate, by special treaties, the position, as regards military charges, 

I of foreigners residing within their territories. 

4. The Conference expresses the. opinion that the preparation 
of regulations relative to the laws and customs of naval war should 
| figure in the programme of the next conference,* arid that in any 
case the powers may apply, as far as possible, to war by sea the 
! principles of the Convention relative to the laws and customs of 
war on land. 

1 

; Finally, the Conference recommended to the powers the 
! assembly of a Third Peace Conference, and it called their atten- 
j tion to the necessity of preparing the programme of this Third 
I C onference a sufficient time in advance to ensure its deliberations 
I being conducted with the necessary authority and expedition, 
j In order to attain this object the Conference considered that it 
I “ would be very desirable that, some two years before the probable 
, date of the meeting, a preparatory committee should# be charged 
by the governments with the task of collecting the various 
proposals to be submitted to the Conference, of ascertaining what 
subject are ripe for embodiment in an international regulation, 
and of preparing a programme which the governments should 
decide upon in sufficient time to enable it to be carefully examined 
* by the countries interested,” and that this committee should 
further be entrusted with the task of proposing a system of 
organization and procedure for the Conference itself. (T. Ba.) 

PEACH, CHARLES WILLIAM (1800-1886), British naturalist 
and geologist, was born on the 30th of September 1800 at Wans- 
ford in Northamptonshire; his father at the time was a saddler 
and harness-maker, and afterwards became an innkeeper 
farming about 80 acres of land. He received an elementary 
education at Wansford and at Folkingham in Lincolnshire; and 
assisted for several years in the inn and farm. In 1834 he was 
appolhted riding officer in the Revenue Coast-guard at Weybourn 
in Norfolk. Sea : weeds and other marine organisms now 
attracted his attention, and these he zealously collected. His 
duties during the next few years led him to remove successively 
to Sheringham, Hasboro (Happisburgh), Cromer and Cley, all in 
Norfolk. In the course af his rambles he met the Rev. James 
Layton, curate at Catfield, who lent him books and assisted in 
laying the foundations of accurate knowledge. About the year 
1830 he was transferred to Ch&rmouth in Dorset, theqee to Beer 
and Paignton in Devon, and to Gorran Haven ndar Mevagissey 
in Cornwall. Here he continued to pursue his zoological studies 

* This is an amended edition of that of « 899. • 

0 This was practically a re-enactment of that of 1899. 

» This has since been dome to a large extent by the Conference of 
London (1.908-1909). Sec Blockade; Contraband; International 
Law; Peace. • 
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and supplied many specimens to G. Johnston, who was then 
preparing his History of the British Zoophytes (1838). It was 
here too that he first found fossils in some of the older rocks 
previously regarded as unfossiliferous — the discovery of which 
proved the presence of Bala Beds (Ordovician or Lower Silurian) 
in the neighbourhood of Gorran Haven. In 1 84 1 he reaa a paper 
before the British Association at Plymouth “ On the Fossil 
Organic Remains found on the south-east coast of Cornwall,” 
and in 1843 he brought before the Royal Geological Society of 
Cornwall an account of his discovery of fish remains in the Devo- 
nian slates near Polperro. Peach was transferred for a time 
to Fowey ; and in 1849 to Scotland, first to Peterhead and then to 
Wick (1853), where he made acquaintance with Robert Dick of 
Thurso. He collected the old red Sandstone fishes ; and during 
a sojourn at Durness he first found fossils in the Cambrian 
limestone (1854). Peach retired from the government service in 
1861, and died at Edinburgh on the 28th of February 1886. 

Biographical notice, with portrait, in S. Smiles’s Robert Dick, 
Baker, of Thurso, Geologist ana Botanist (1878). 

PEACH, the name of,a fruit tree which is included by Bentham 
and Hooker (Genera plantarum , i. 610) under the genus Prunus 
( Prunus persica ); its resemblance to the plum is indeed obvious. 
Others have classed it with the almond as a distinct genus, 
Amygdalus ; while others again have considered it sufficiently 
distinct to constitute a separate genus, Persica. 

In general terms the peach may be said to be a medium-sjzed 
tree, with lanceolate, stipulate leaves, borne on long, slender, 
relatively unbranched shoots, and with 
the flowers arranged singly, or in groups 
of two or more, at intervals along the 
shoots of the previous year’s growth. 
The flowers have a hollow tube at the 
base bearing at its free edge five sepals, 
an equal number of petals, usually con- 
cave or spoon-shaped, pink or white, 
and a great number of stamens. The 
pistil consists of a single carpel with its 
ovary, style, stigma and solitary ovule 
or twin ovules. The fruit is a drupe 
(fig. 1) having a thin outer skin (epi- 
carp) enclosing the flesh of the peach 
(mesocarp), the inner l'ayers of the carpel 
becoming woody to form the stone, 
while the ovule ripens into the kernel 
or seed. This is exactly the structure of 
the plum or apricot, and differs from that of the almond, which is 
identical in the first -instance, only in the circumstance that the 
fleshy part of the latter eventually becomes dry and leathery and 
cracks open along a line called the suture. 

The nectarine is a variation from the peach, mainly charac- 
terized by the circumstance that, while the skin of the ripe 
fruit is downy in the peach, it is shining and destitute of hairs in 
the nectarine. That there is no essential difference between the 
two is, however, shown by the facts that the seeds of the peach 
will produce nectarines, and vice versa, and that it is not very 
uncommon, though still exceptional, to see peaches and 
nectarines on the same branch, and fruits which combine in them- 
selves the characteristics of both nectarines and peaches. The 
blossoms of the peach are formed the autumn previous to their 
expansion, and this fact, together with the peculiarities of their 
form and position, requires to be borne in mind by the gardener 
in his pruning and training operations. The only point of practical 
interest requiring mention here is the* very singular fact attested 
by all peach-growers, that, while certain peaches are liable to the 
attacks of mildew, others are not. In the case of the peach this 
peculiarity is in some way connected with the presence of small 
glandular outgrowths on the stalk, or at the base of the leaf. 
Some peaches have globular, others reniform glands, others none 
at all, and these latter trees are much more subject to mildew 
. than arc those provided with glands, 

The history of the peach, alniond^and nectarine is interesting 
and important as regard&thc question of the origin of species ahd 


I the production anu perpetuation of varieties. As to the origin of 
the peach two views arc hpld, that of Alphonse de Candolle, who 
attributes all cultivated varieties to a distinct species, probably of 
Chinese origin, and that adopted by many naturalists, but more 
especially by Darwin, who looks upon the peach as a modification 
of the almond. 

In the first place, the peach as we now know it has been nowhere 
recognized in the wild state. In the few instances where it is said 
to have been found wild the probabilities are that the tree was an 
escape from cultivation. Aitchison, however, gathered in the 
Haz&rdarakht ravine in Afghanistan a' form with different-shaped 
fruit from that of the almond, being larger and flatter. " The 
suffice of the fruit,” he observes, ” resembles that of the peach in 
texture and colour; and the nut is quite distinct from that of the 
wild almond. The whole shrub rcsjmbles more what one might 
consider a wild form of the peach than that of the almond.'* It is 
admitted, however, by all competent botanists that the ajmond 
is wild in the hotter and drier parts of the Mediterranean and Levan- 
tine regions. Aitchison also mentions the almond as wild in some 
parts of Afghanistan, where it is known to the natives as ” bftdftm,” 
the same word that they apply to Jhe cultivated almond. The 
branches of the tree are carried by the priests in religious ceremonies. 
It is not known as a wild plant in China or Japan. As to the necta- 
rine, of its origin as a variation from the peach there is abundant 
evidence, as has already been mentioned; it is only requisite to add 
the very important fact that the seeds of* the nectarine, even when 
that nectarine has been produced by bud-variation from a peach, 
will generally produce nectarines, or, as gardeners say, '* come 
true. ” Darwin brings together the records of several cases, not only 
of gradations between peaches and nectarines, but also of inter- 
mediate forms between the peach and the almond. So far as we 
know, however, no case h£s yet been recorded of a peach or a necta- 
rine producing an almond, or vice versa, although if all have had a 
common origin such an event might be expected. Thus the botanical 
evidence seems to indicate that the wild almond is the source of 
cultivated almonds, peaches and nectarines, and consequently that 
the peach was introduced from Asia Minor or Persia, whence the 
name Persica given to the peach; and Aitchison 's discovery in 
Afghanistan of a form which reminded him of a wild peach lends 
additional force to this view. 

On the other hand, Alphonse de Candolle, from philological and 
other considerations, considers the peach to be of Chinese origin. 
The peach has not, it is true, been found wild in China, but it has 
been cultivated there from time immemorial; it has entered into 
the literature and folk-lore of the people; and it is designated by 
a distinct name, ” to ” or “ tao,” a word found in the writings of 
Confucius five centuries before Christ, and even in other writings 
dating from the 10th century before the Christian era. Though now 
cultivated in India, and almost .wild in some parts of the north- 
west, and, as wc have seen, probably also in Afghanistan, it has no 
Sanskrit name; it is not mentioned in the Hebrew text of the 
Scriptures, nor in the earliest Greek times. Xenophon makes no 
mention of the peach, though the Ten Thousand must have traversed 
the country where, according to some, the peach is native; but 
Theophrastus, a hundred years later, does speak of it as a Persian 
fruit, and De Candolle suggests that it might have been introduced 
into Greece by Alexander. According to nis view, the seeds of the 
peach, cultivated for ages in China, might have been carried by the 
Chinese into Kashmir, Bokhara, and Persia between the period of 
the Sanskrit emigration and the Graeco- Persian period. Once 
established, its cultivation would readily extend westward, or, on 
the other han<\, by Cabul to north-western India, where its cultiva- 
tion is not ancient. While the peach has been cultivated in China 
for thousands of years, the almond does not grow wild in that country 
and its introduction is supposed not to go back farther than the 
Christian era. 

On the whole, greater weight is due to the evidence from botanical 
sources than to that derived from philology, particularly since the 
discovery both of the wild almond and of a form like a wild peach 
in Afghanistan. Tt may, however, well be that both peach and 
almond are derived from some pre-existing and now extinct form 
whose descendants have spread over the whole geographic area 
mentioned; but this is a mere speculation, though indirect evidence 
in its support might be obtained from the nectarine, of which no 
mention is made in ancient literature, and which, as we have 
seen, originates from the peach and reproduces itself by seed, thus 
offering the characteristics of a species in the act of developing 
itself. 

The treatment in horticulture of the peach and nectarine is the 
same in every respect. To perpetuate and multiply the choicer 
varieties, peaches and nectarines are budded upon plum or 
almond stocks. ( For dry situations almond stocks are preferable, 
but they are not long-lived, while for damp or clayey loams it is 
better to use certain kinds of plums. Double-working is some- 
times beneficial; thus an almond budded on a plum stock may be 
febudded with a tender peach, greatly to the advantage of the 
latter. The peach border should be composed of turfy mellow 



Fig. i.— Fruit (drupe) 
of Peach cut lengthwise. 
e, .Skin or epicarp. 
m, Flesh pr mesocarp. 
s, Stone or endocarp, 
within which is the 
seei or kernel. 

($ nat. size.) 
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loam, such as is suitable for the vine and the fig; this should be 
used in as rough a state as possible, or not broken small and fine. 
The bottom should slope towards the outer edge, where a drain 
should be cut, with an outlet, and on this sloping bottom should 
be laid a thickness of from 9 in. to 12 in. of rough materials, 
such as broken bricks or mortar rubbish, over which should be 
placed a layer of rough turf with the grassy side downwards, and 
then the good loamy^ojl to form the border, which should have a 
depth of about 2 ft. 6 in. ThS peach-tree is most productive 
when the roots are kept near the surface, and the borders, which 
should be from 8 ft. to 12 ft. wide, should not be cropped heavily 
with culinary vegetables, as deep trenching is very injurious. 
Sickly and unfruitful trees may often be revived by bringing up 
thfeir roots within 5 or 6 in. of the surface. It is questionable 
whether it is not better, in cold soils and bleak situations, to 
abandon outdoor peach culture, and to cover the walls with a 
casing of glass, so that the trees may be under shelter during the 
uncongenial spring weather. , . 

The fruit of the peach is produced on the ripened shoots of the 

{ receding year. If these be too luxuriant, they yield nothing but 
eaves; and if too w£ak, they arc incapable of developing flower 
buds. To furnish young shoots in sufficient abundance, and of 
requisite strength, is the great object of peach training and pruning. 
Trees of slender-growing, twiggy habit naturally fall most readily 
into the fan form of training, and accordingly this has generally been 

adopted in the culture of 
peaches and nectarines (fig. 
2). The young tree is. in 
many cases, procured wnon 
it hias been trained for 
two or three years in the 
nursery; but it is gener- 
ally better to begin with a 
maiden plant — that is, a 
plant of the first year after 
it has been budded. It is 
Fig. Montreuil Fan Training. then in ordinary practice 

headed down to five or 
six buds, and in the following summer from two to four shoots, 
according to the vigour of the plant, are trained in, the laterals 
from which, if any, are thinned out and nailed to the wall. If there 
arc four branches, the two central ones are shortened back at the 
subsequent winter pruning so as to produce others, the two lower 
ones being laid in nearly at full length. In the following season 
additional shoots are sent forth; and the process is repeated till 
eight or ten principal limbs or mother branches arc obtained, forming, 
as it were, tnc frame-work of the future tree. The branches may be 
depressed or elevated, so as to check or encourage them, as occasion 
may arise; and it is highly advantageous to keep them thin k without 
their becoming in any part deficient of young shoots. Sometimes 
a more rapid mode of formation is now adopted, the main shoots 
being from the first laid in nearly at full length, instead of being 
shortened. The pruning for fruit consists in shortening back the 
laterals which had been , nailed in at the disbudding, or summej 
pruning, their length depending on their individual vigour and the 
luxuriance of the tree. In well-developed shoots the buds are 
generally double, or rather triple, a wood bud growing between two 
fruit buds; the shoot must be cut back to orte of these, or else 
to a wood bud alone, so that a young shoot jnay be produced to 
draw up the sap beyond the fruit, this being generally desirable 
to secure its proper swelling. The point of tliis leading shoot 
is subsequently pinched off, that it may not draw away too 
much of the sap. If the fmit sets too abundantly, it must be 
thinned, first when as large as peas, reducing the clusters, and then 
when as largo as nuts to distribute the crop equally; the ex- 
tent of the thinning must depend on the vigour of the tree, 
but one or two fruits ultimately left to each square foot of wall 
is a full average crop. The final thinning should take place after 
stoning. 

The best-placed healthy young shoot produced from the wood 
buds at the base of the bearing branch is to be carefully preserved and 
in due time nailed to the wall. In the following winter this will 
take the place of the branch which has just borne, and which is to 
be cut out.- If there be no young shoot below, and the beaming # 
branch is short, the shoot at the point of *the latter may sometimes 
be preserved as a fruit bearer, though if the bearing branch be long 
it is better to cut it back for young wood. It is the neglect of this 
which constitutes the principal fault in carrying out the English 
fan system, as it is usually practised. Several times during summer 
the trees ought to bo regularly examined, and the young shoots 
respectively topped or thinned out; those that remain are to be 
nailed to the wall, or braced in with pieces of slender twigs, and the 
trees ought occasionally to be washed with flic garden engine or 
thoroughly syringed, especially during very hot summers. After 
gathering the fruit all the wood not needed for extending the tree 



or for fruit bearing next season should be cut out so as to give the 
shoots left full exposure to air and light. 

The Montreuil form of training is represented by fig. 2. The 
principal feature Is the suppression of the direct channel of the sap, 
and the substitution of four, or more commonly two, mother branches, 
so lmd to the wall that the central angle contains about 90°. The 
other branches are all treated as subordinate members. This form 
is oppn to the objection that, if the under branch should die, the 
upper one cannot bo brought down into its place. 

The form k la Dumoutier (fig. 3), so called from its inventor, is 
merely a refinement on the Montreuil method. The formation 



Fig. 3. — Pumoutier’s Fan Training. 

of the tree begins with the inferior limbs and proceeds towards 
the centre, the branches being lowered from time to time as the 
tree acquires strength. What is most worthy of notice in this 
method is the management of the 
subordinates in the pruning for 
fruit. When a shoot promises 

blossom, it is generally at some 
distance from the point of insertion 
into the old wood, and the inter- 
mediate space is covered with wood 
buds. Ail the latter, therefore, 

which arc between the old wood a 
and the blossoms c in fig. 4, except 
the lowest b, arc carefully removed 
by rubbing them oil with the 
finger. This never fails to produce 
a shoot d, the growth of which is 
favoured by destroying the useless spray e above the blossoms, and 
pinching off the points of those which are necessary to perfect the 
fruit. A replacing shoot is thus obtained, to which the whole is 
invariably shortened at the end of the year. 

Seymour's form (fig. 5) approaches more nearly to the French 
method than any other practised in England ; but the direct channel 



Fig. 4.— -Pruning it la 
Dumoutier. 



Fig. 5. — Seymour's Fan Training. 


of the sap is not suppressed, and this results in the production of 
branches of unequal vigour, which is very undesirable. 

For cold and late situations, Thomas Andrew Knight recommended 
the encouragement of spurs on the young wood, as such spurs, when 
close to the wall, generate the best organized and most vigorous 
blossoms, and generally ensure a crop or fruit. They may be pro- 
duced, by taking care, during the summer pruning or disbudding, 
to preserve a number of . the little shoots emitted by the yearly 
wood, only pinching off the minute succulent points. On the spurs 
thuft formed blossom buds will be developed early in the following 
season. This practice is well adapted to cold situations. Peach- 
trees require protection, especially at the period of blossoming, 

E articularly in the north of England and in Scotland. Canvas or 
unting screens are most effectual. By applying these early in the 
season, great benefit may be derived from retarding the blossom 
till the frosty nights of spring have passed. Wooden and glass 
copings are also very udlful in warding off frosts. Care must be 
taken that the roots always have a sufficient supply of moisturo 
and that the soil is moist wherever the roots run. 

Forcing . — The pruning and training of the trees in the peach 
house do not differ materially from the methods, practised out of 
doors. It may also be stated here that when occasion arises peach- 
trees well furbished with buds may be transplanted and forced 
immediately without risking the crop of fruit, a matter of some 
importance when, as sometimes happen!, a trftc may accidentally 
fail. In the forcing of peaches fire heat is commonly applied about 
December or January; l!it it may, where there is a demand, begin 
a month sooner. The trees must be got to start growth very 
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gradually, and at first the house should be merely kept closed at a 
temperature of about 45 0 , but the heat should gradually increase to 
50° at night by the time the trees are in flower, and to Go® when the 
fruit is set, after which the house should be kept moist by sprinkling 
the walls and paths, or by placing water troughs on the return pipes, 
and the temperature should range from 65° by day to 70° or more 
with sun heat. After the fruit has set, the foliage should be refreshed 
and cleansed by the daily use of the syringe or garden engine. 
When the fruit has stoned — that is, as soon as the kernels have been 
formed — the temperature should be raised to about 65° as a minimum> 
and to 70°, with 75' by sun heat, as a maximum. Water must now 
be copiously supplied to the border, and air admitted in abundance, 
but cold efraughts which favour the attack of mildew must be 
avoided. After the end of April little fire heat is required. When 
the fruit begins to ripen, syringing must be discontinued till the 
crop is gathered, after which the syringe must be again occasionally 
used. If the leaves should happen to shade the fruit, not only 
during the ripening process but at any time after the stoning 
period, they should be gently turned aside, for, in order that the 
fruit may acquire good colour and flavour, it should be freely 
exposed to light and air when ripening; it will bear the direct rays 
of the sun, even if they should rise to ioo°, but nectarines arc much 
more liable to damage than peaches/ The trees often suffer from 
mildew, which N best prevented by keeping the borders of the 
peach house clear and sufficiently moist and the house well ventilated, 
and if it should appear the trees should be sprayed with 1 oz. potas- 
sium sulphide dissolved in 3 gallons of water. Care must be taken in 
using this fungicide not to wet the painted wood, as it is sure to 
become discoloured. 

Peaches and nectarines are frequently cultivated in well-drained 
pots, and are then usually trained as pyramids, and in some cases 
as half standards. The potting must be done very firmly, usvug 
turfy loam with which a little mortar rubble has been mixed. 
The trees are to be top-dressed from time to time with well-decayed 
manure and turfy loam, and considerable space must be left in the 
pots for this and the watering. 

the following are some of the best peaches and nectarines 
arranged in the order of the times of their ripening ; — 


Peaches. 


Early Beatrice . . 

Early Louise . . 

Hales's Early 
Rivers’s Early York 
A'bec .... 
Crimson Galandc 

Crawford’s Early 
Grossc Miguonnc 
Noblesse • . 


m. 

c. July 
b. Aug. 
b.m. Aug. 
m. Aug. 
e. Aug. 
Aug. 


fc. 

lb. Sept, 
f c. Aug. 

\ b. Sepl. 

Aug. 
\b. Sept. 


Royal George . . {£ 

Bcllegarde . . . b.m. Sept. 

Belle Bauce . . . m. Sept. 

Dymond . m. Sept. 

Late Admirable . . m.e. Sept. 

Sea Eagle . . . e. Sept. 

Walburton Admirable^* 

■ (i SSt. 

Princess of Wales . c. Oct. 


Cardinal (under glass) 
Lord Napier q*.. . 

Darwin . . . 

Early Rivers 

Balgowan . . . i 


Nectarines. 


Elrugc X, 


J»iy 

Aug. 

Aug. 

Aug. 

Aug. 

Sept 

Aug. 

Sept 


Pitmaston Orange . 

Vioiette H&tivc . . 

Victoria (under glass) 
Pineapple . . . b. 

Stanwick Elruge . b. 
Humbolt . . , m 


Stanwick (under glass) m.e. Sept. 


Aug. 

Sept. 

Aug. 

Sept. 

Sept. ,J 

Sept. 

Sept. 

Sept. 


PEACHAM, HENRY (c. 1576-*. 1643), English writer, was 
• the son of Henry Peacham, curate of North Mimms, Hertford- 
shire, and author of a book on rhetoric called the Garden of 
Rhetoric (1577). The elder Peacham became in 1597 rector of 
Leverton, Lincolnshire. The son was educated at Trinity 
College, Cambridge, where he graduated B.A. in 1594-1595 and 
M.A. in j 598. He was for some time a schoolmaster at Wymond- 
ham, Norfolk, but settled in London in 1612, earning hi3 living 
as tutor to young men preparing for the universities. His first 
book was Graphice (1606), a treatise on pen and watercolour 
drawing, which, as The Gentleman's Exercise , passed through 
three editions. The years 1613-1614' he spent abjpad, part qf 
the time as tutor to the three young sons of Thontes Howard 
(1585— 2:646), earl of Arundel, and partly on his own account. He 
travelled "in Italy, France, Westphalia arid the Netherlands. 
The table of Sir John* Ogle, English governor of Utrecht, was, he 
says, a “ little academy,** where he met soldiers and scholars of all 
nationalities. When >.e returned to London he was accused of 
libel on thfTcing, Incriminating papers had been discovered in 
the house of Edmqnd Peacham* rerttfr of Hinton Saint George, 
who, orf being charged with an attack on the king denied the 


authorship, stating that they were written by a namesake, “ a 
divine, a scholar and a traveller.” The charge was, however, 
easily rebutted. Peacham had many friends in London, among 
them Thomas Dowland the musician, Inigo Jones, and Edward; 
Wright the mathematician. In 1622 appeared Peacham’ s 
magnum opus, the Compleat Gentleman. Enlarged editions 
appeared in 1626 and 1627. The 1627 edition was reprinted in 
1634, and a third, with additional notes qn blazonry by Thomas 
Blount (1617-1679), appeared in 1661. The book is a textbook 
of manners and polite learning; it includes chapters on cosmo- 
graphy, geometry, poetry, music, antiquities, painting, the lives 
of the painters, the “ art of limming ** (PeacharA himself was a 
proficient engraver), and the military art, including the order of 
“ a maine battaile or pitched field in eight several! wayes/’ 
The book differs from the Courtier of Castiglione, which had been 
the guide of an earlier generation. Peacham was a Cavalier, 
even an ardent polemist in the royal cause, but the central point 
of his book is a more or lqps Pyritan sentiment of duty. In his 
later years Peacham was reduced to extreme poverty, and is said 
to have written children’s books at a penny each. His last boolc 
was published in 1642, and it may be concluded that he died soon 
afterwards. 

His other works include : Minerva Brttanna (1612), dedicated to 
Henry, prince of Wales; The Period of Mourning (1613). in hqnour 
of the same prince; Thalia's .. Banquet (1620), a book of epigrams; 
The Art of Living in London (1642), and The Worth of a Peny 
(1641), &c. There is a nearly complete collection of Peacham \s 
works in the Bodleian, Oxford. Harleian MS. 6855 contains a 
translation by Peacham of James I/s Basilicon doron into Latin 
verse, written in his own hand and ornamented with pen and ink 
drawings. His Compleat Gentleman was edited by G. S. Gordon 
in iQof) for the Clarendon Press; “ The Art of Living " is reprinted 
in the Harleian Misc. ix. ; *• Tne Worth of a Peny " in E. Arber’s 
English Garner (vol. vi. 1883). 

PEACOCK, SIR BARNES (1810-1890), English judge, was born 
in 1810, the son of Lewis Peacock, a solicitor. After practising 
as a special pleader, he was called to the bar in 1836, and in 
1844 obtained great reputation by pointing out the flaw which 
invalidated the conviction of Daniel O’Connell and his fellow 
defendants. In 1852 he went to India as legal member of the 
governor-general’s council. He here displayed great activity as a 
law reformer, but sometimes manifested too little consideration 
for native susceptibilities. The legislative council was established 
soon after his arrival, and although no orator, he was so frequent 
a speaker that legislation enjoining councillors to deliver their 
speeches sitting was said to have been devised with the sole 
object of restraining Jiim. As a member of Lord Dalhousie’s 
council he supported the annexation of Oudh, and he stood by 
Lord Canning all through the Mutiny. In 1859 he became chief 
justice of the Supreme Court. He returned to England in 1870, 
and in 1872 was placed upon the judicial committee of the privy 
council, where <his Indian experience rendered him invaluable. 
He died on the 3rd of December 1890. 

PEACOCK, GEORGE (1791-1858), English mathematician, 
was born at Thornton Hall, Denton, near Darlington, on the 
9th of April 1791. He was educated at Richmond, Yorkshire, 
and entered Trinity College, Cambridge, in 1809. He was second 
wrangler in 1812 (Sir J. F. W. Herschel being senior), was elected 
fellow of his college in 1814, became assistant tutor in 1815 and 
full tutor in 1823. While still an undergraduate he formed a 
league with John Herschel and Charles Babbage, to conduct the 
famous struggle of “ d-ism versus dot-age,” which ended in 
the introduction into Cambridge of the continental notation in the 
infinitesimal calculus to the exclusion of the fluxional notation 
of Sir Isaac Newton. This was an important reform, not so 
much on account of The mere change of notation (for mathe- 
maticians follow J. L. Lagrange in using both these notations), 
but because it signified , the opening to the mathematicians of 
Cambridge of the vast storehouse of continental discoveries. 
The analytical society thus formed in 1813 published various 
memoirs, and translated S. F. LacroixV Differential Calculus in 
1S16. Peacock powerfully aided the movement by publishing in 
1820 A Collection of. Examples of the Application of the Differential 
and Integral Calculus. In 18*41 he published a pamphlet on the 
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university statutes, in which he indicated the necessity for 
reform; and in 1850 and 1855.be was%, member of the commission 
of inquiry relative to the university of Cambridge. In 1837 he 
«was appointed Lowndean professor of astronomy. In 1839 he 
took the degree of D.D., and the same year was appointed by 
Lord Melbourne to the deanery of Ely, Peacock threw himself 
with characteristic ardour into the duties of this new position. 
He unproved the sanitation of Ely, published in 1840 Observations 
on Plans tor Cathedral Reform, and carried out extensive works 
of restoration in his own cathedral. He was twice prolocutor of 
the lower house of convocation for the province of Canterbury. 
He was also a prime mover in the establishment of the Cambridge 
Astronomical Observatory, and in the founding of the Cambridge 
Philosophical Society. He was a fellow of the Royal, Royal 
Astronomical, Geological and other scientific societies. In 1838, 
and again in 1843, he was one of the commissioners for standards 
of weights and measures > and he also furnished valuable infor- 
mation to the commissioners 09 degmal coinage. He died on 
. the 8th of November 1858. 

Peacock’s original contributions to mathematical science were 
concerned chiefly with the philosophy of its first principles. He 
did good service in systematizing the operational laws of 
algebra, and in throwing light upon the nature and use of 
imaginaries. He published, first in 1830, and then in an enlarged 
form in 1842, a Treatise on Algebra, in which he applied his 
philosophical ideas concerning algebraical analysis to the eluci- 
dation of its elements. A second great service was the publica- 
tion in the British Association Reports for 1833 of his “ Report 
on the Recent Progress and Present State of certain branches of 
Analysis.” Modem mathematicians may find on reading this 
brilliant summary a good many dicta which they will call in 
question, but, whatever its defects may be, Peacock’s report 
remains a work of permanent value. In 1855 he published a 
memoir of Thomas Young, and about the same time there 
appeared Young’s collected works in three volumes, for the first 
two of which Peacock was responsible. 

PEACOCK, THOMAS LOVE (1785-1866), English novelist and 
poet, was born at Weymouth on the 18th of October 1785. He 
was the only son of a London gjlass merchant, who died soon after 
the child’s birth. Young Peacock was educated at a private 
school at Englefield Green, and after a brief experience of business 
determined to devote himself to literature, while living with his 
mother (daughter of Thomas Love, a naval man) on their private 
means. His first books were poetical, The Monks of St Mark 
(1804), Palmyra (1806), The Genius of the Thames (1810), The 
Philosophy of Melancholy (1812) — works *of no great merit. He 
also made several dramatic attempts, which were never acted. # 
He served for a short time as secretary to Sir Home Popham at 
Flushing, and paid several visits to Wales. In 1812 he became 
acquainted with Shelley. In 1815 he evinced his peculiar power 
by writing his novel Headlong Hall . It was ^published in 1816, 
and Melincourt followed in the ensuing year. During 1817 he 
lived at Great Marlow, enjoying the almost daily society of 
Shelley, and writing Nightmare Abbey and Rhododaphne, by far 
the best of his long poems. In 1819 he was appointed assistant 
examiner at the India House. Peacock’s nomination appears to 
have been due to the influence of his old schoolfellow Peter 
Auber, secretary to the East India Company, and the papers he 
prepared as tests of his ability were returned with the comment, 
“ Nothing superfluous and nothing wanting.” This was char- 
acteristic of the whole of his intellectual work; and equally 
characteristic of the man was his marriage about this time to 

J ane Griffith, to whom he proposed by letter, not having seen 
er for eight years. They had four children, only one of whom, 
a son/ survived his father; one daughter was the first wife of 
George Meredith. His novel Maid Marian appeared in 1822, 
*The Misfortunes of tXphin in 2829, and Crotchet Castle in 1831 ; 
and he would probably have written more but for the death in 
1833 of his mother. He also contributed to the Westminster 
Review and the Examiner . His services to the East India Com- 
pany, outside the usual official routine, were considerable* He 
defended it successfully against the attacks of James Silk ] 


Buckingham and the Liverpool salt interest, and made the subject 
of steam navigation to India peculiarly his own. He represented 
the company before the various parliamentary committees on 
this question; and in 1839 and 2840 superintended the con- 
struction of iron steamers, which not only made the voyage round 
the Cape successfully, but proved very useful in the Chinese War. 
He also drew up the instructions for the Euphrates expedition 
of 1835, subsequently pronounced by its commander, General 
F. R. Chesney, to be models of sagacity. In 1836 he succeeded 
James Mill as chief examiner, and in 1856 he retired upon a 
pension. During his later years he contributed several papers to 
Fraser’s Magazine , including reminiscences of Shelley, whose 
executor he was. He also wrote in the same magazine his last 
novel, GrylX Grange (i860), inferior to his earlier writings in 
humour and vigour, but still a surprising effort for a man of his 
age. He died on the 23rd of January 1866 at Lower Halliford, 
near Chertsey, where, so far as his London occupations would 
allow him, he had resided for more than forty years. 

Peacock’s position in English literature is unique. There was 
nothing like his type of novel before his time; though there 
might have been if it had occurred to Swift to invent a story as a 
vehicle for the dialogue of his Polite Conversation . Peacock speaks 
as well in his own person as through his puppets; and his pithy 
wit and sense, combined with remarkable grace and accuracy 
of natural description, atone for the primitive simplicity of plot 
and character. Of his seven fictions, Nightmare Abbey and 
Crotchet Castle are perhaps on the whole the best, the former 
displaying the most vis comica of situation, the latter the fullest 
maturity of intellectual power and the most skilful grouping of 
the motley crowd of “ perfectibilians, deteriorationists, statu- 
quo-ites, phrenologists, transcendentalists, political economists, 
theorists m all sciences, projectors in all arts, morbid visionaries, 
romantic enthusiasts, lovers of music, lovers of the picturesque 
and lovers of good dinners,” who constitute the dramatis personae 
of the Peacockian novel. Maid Marian and The Misfortunes of 
Elphin are hardly less entertaining. Both contain descriptive 
passages of extraordinary beauty. Melincourt is a comparative 
failure, the excellent idea of an orang-outang mimicking humanity 
being insufficient as the sole groundwork of a novel. Headlong 
Hall , though more than foreshadowing the author’s subsequent 
excellence, is marred by a certain -bookish awkwardness ’char- 
acteristic of the recluse student, which reappears in Gryll Grange 
as the pedantry of an old-fashioned scholar, whose likes and 
dislikes have become inveterate and whose sceptical liberalism, 
always rather inspired by hatred of cant than enthusiasm for 
progress, has petrified into only too earnest conservatism. The 
book’s quaint resolute paganism, however, is very refreshing in 
an age eaten up with introspection ; it is the kindliest of Peacock’s 
writings, and contains the most beautiful of his poems, 11 Years 
Ago,” the reminiscence of an early attachment. In general the 
ballads and songs interspersed through his tale& are models of 
exact and melodious diction, and instinct with true feeling. His 
more ambitious poems are worth little, except Rhododaphne, 
attractive as a story and perfect as a composition, but destitute 
of genuine poetical inspiration. His critical and miscellaneous 
writings are always interesting, especially the restorations of 
lost classical plays in the Horae dramaticae, but the only one of 
great mark is the witty and crushing exposure in the Westminster 
Review of Thomas Moore’s ignorance of the manners and belief 
he has ventured to portray in his Epicurean . Peacock resented 
the misrepresentation of his favourite sect, the good and ill of 
whose tenets were fairly represented in his own person. Some- 
what sluggish and self-indulgent, incapable of enthusiasm or self- 
sacrifice, he yet possessed a deep undemonstrative kindliness of 
nature; he could not bear to see anyone near him unhappy 
or uncomfortable; and his sympathy, no less thai his genial 
humour, gained him the attachment of childreh, dependants, 
and friends. Jn official life he was upright and conscientious; his 
judgment was shrewd and robust. WTjat Shelley justly termed 
“ the lightness, strength and chastity ” of hisoiction secures him 
an honourable rank among those English writers whose claims to 
remembrance depend not only upoiwmatter but upon style* 
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lVacock's works won* collect ™! t though not completely, ami pub- 
lished in three volumes in 1875, at the expense of liia lriend and 
former protege, Sir Hen*y Cole, with an excellent memoir by his 
granddaughter Mrs Clarke, and a critical essay by Lord Houghton. 
His prose works were collected by Richard Garnett in ten volumes 
(1891). Separate novels are included in “ Macmillan's Illustrated 
Standard Novels," with introductions by Mr Saintsbury. For an 
interesting personal notice, see A Poet's Sketch Book , by IV W. 
Buchanan (1884). (R. G.) 

PEACOCK (Lat. Pavo, O. Eng. Pawe , Du. pauuw, Ger. Pfau, 
Fr. Paon ), the bird so well known from the splendid plumage of 
the male, and as the proverbial personification of pride. It is a 
native of the Indian peninsula and Ceylon, in some parts of which 
it is very abundant. Setting aside its importation to Palestine 
by Solomon (1 Kings x. 22; 2 Chron. ix. 21), its assignment in 
classical mythology as the favourite bird of Hera testifies to the 
early acquaintance the Greeks must have had with it; but, 
though it is mentioned by Aristophanes and other older writers, 
their knowledge of it was probably very slight until after the 
conquests of Alexander. Throughout all succeeding time, 
however, it has never very freely rendered itself to domestication, 
and, though in earlier days highly esteemed for the table, 1 it is no 
longer considered the delicacy it was once thought ; the young of 
the wild birds are, however, still esteemed in the East. 



Japan or * 4 Mack-shouldered ” Peafowls. 


As in most cases of domestic animals, pied or white varieties 
of the ordinary peacock, Pavo cristatus, are not infrequently to 
be seen, and they are valued as curiosities. Greater interest, 
however, attends what is known as the Japanese or Japan 
peacock, a form which has received the name of P. nigripennis , 
as though it were a distinct species. In this form the cock, 
besides other less conspicuous differences, has all the upper 
wing-coverts of a deep lustroys blue instead of being mottled 
with brown and white, while the hen is of a more or less grizzled- 
white. It “ breeds true ” ; but occasionally a presumably pure 
stock of birds of the usual coloration throws out one or more 
having the Japan plumage. It is to berobserved that the male 
has in the coloration of the parts mentioned no little resemblance 
to that of the second indubitably good species, the P. muticus 
(or P. spicifer of some writers) of Burma and Java, though the 
character of the latter’s crest— the feathers of which are barbed 
along their jjhole length instead of at the tip (jnly— and its 

1 Classi^I&ithors confetti many allusions to its high appreciation 
at the taofttwmptuous banquets; and medieval bills of fare on state 
occasions nearly always ioofuae it. % Id the days of chivalry one of 
the most sqlemn oaths w$s takpn “ on the peacock/ 1 which seems to 
have been served up garnished with its gaudy plumage. 


golden-grccn neck and breast furnish a ready means of distinction. 
Sir R. Heron was confident fliat tlie Japan breed had arisen in 
England within his memoiy, 2 and C. Darwin (Animals and 
Plants under Domestication , i. 290-292) was inclined to believe it * 
only a variety; but its abrupt appearance, which rests on indis- 
putable evidence, is most suggestive in the light that it may one 
day throw on the question of evolution hs exhibited in the origin 
of “ species.” It should be stated that the Japan bird is not 
known to exist anywhere as a Wild race, though apparently kept 
in Japan. The accompanying illustration is copied from a plate 
drawn by J. Wolf, given in D. G. Elliot’s Monograph of the 
Phasiantdae. 

The peafowls belong to the group Gallinae t from the normal mem- 
bers of, which they do not? materially differ in structure; and, thoflgh 
by some systematists they are raised to the rank of a family, 
Pavonidae, most are content to regard them as a sub- family of 
Phasiantdae (Pheasant, 0.1/.). Akin to the genus Pavo is Poly- 
plectrum , of which the males are armed With two or more spurs on 
each leg, and near them is generally placed the genus Argusianus> 
containing the argus-pheasants, remarkable for their wonderfully 
ocellated plumage, and the extraordinary length of the secondary 
quills of their wings, as well as of the tail-feathers. It must always 
be remembered that the so-called " tail " of the peacock is formed 
not by the rectrices or true tail-feathers, but by the singular devek>p- 
xnent of the tail-coverts. (A. N.) 

PEAK, THE, a high table-land in the north of Derbyshire, 
England, included in the Pennine range of hills. The name, 
however, is extended, without definite limits, to cover the whole 
of the hilly district north of Buxton. The table-land reaches an 
elevation of 2088 ft. in Kinder Scout. The geological formation 
is millstone-grit, and the underlying beds are not domed, but 
cup-shaped, dipping inward from the flanks of the mass. The 
summit is a peaty moorland, through which masses of rock 
project at intervals. The name of this high plateau has from the 
t 7th century been identified with “ peak,” the pointed or conical 
top of a mountain, but the very early references to the district 
and certain places in it show clearly, as the New English 
Dictionary points out, that this connexion is unwarranted. The 
name appears in the Old English Chronicle (924) as Peaclond, of 
the district governed from the castle of Peveril of the Peak (see 
Derbyshire), and also in the name of the cavern under the hill 
at Castleton, Peac's Arse . P£ac, it has been suggested, is the 
name of a local deity or demon, and possibly may be identified 
with Puck. For the etymology of “ peak,” point, &c., and its 
v ariants or related words, “ pick ” and “ pflee,” see PlKE. 

PEALE, CHARLES WILLSON (1741-1826), American portrait 
painter, celebrated especially for his portraits of Washington, 
was bom in Queen Anne county, Maryland, on the 16th of April 
1741. During his infancy the family removed to Chestertown, 
Kent county, Maryland, and after the death of his father 
(a country schoolmaster) in 1750 they removed to Annapolis. 
Here, at the age eff 13, he was apprenticed to a saddler. About 
1764 he began seriously to study art. He got some assistance 
from Gustavus Hesselius, a Swedish portrait painter then living 
near Annapolis, and from John Singleton Copley in Boston; 
and in 1767-1770 he studied under Benjamin West in London. 

In 1770 he opened a studio in Philadelphia, and met with 
immediate success. In 1772, at Mount Vernon, Peale painted 
a three-quarters-length study of Washington (the earliest known 
portrait of him), in the uniform of a colonel* of Virginia militia. 
This canvas is now in the Lee Memorial Chapel of Washington 
and Lee University. He painted various other portraits of 
Washington; probably the best known is a full-length, which 
was made in 1778, and of which Peale made many copies. This 
t portrait had been ordered by the Continental Congress, which, 
however, made no appropriation for it, and eventually it was 
bought for a private collection in Philadelphia. Peale painted 
two miniatures of Mrs Washington (177a and 1777), and portraits, 
of many of the famous men of the time, a number of which . 
are in Independence Hall, Philadelphia. His portraits of 
Washington do not appeal so strongly to Americans as do those 
of Gilbert Stuart, but bis admitted skill as a draughtsman gives to 

all of his work considerable historical value. Peale removed lo 

• 

9 A. Newton himself regarded this as probably incorrect. 
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Philadelphia in 1777, and served as member of the committee 
of public safety; he aided in raising a militia company, became a 
lieutenant and afterwards a captain, and took part in the battles 
<# Trenton, Princeton and Germantown. In 1779-1780 he was 
a member of the Pennsylvania amenably, where he voted for 
the abolition of slavery— he freed his own slaves whom he had 
brought from Maryland. In 1801 he undertook, largely at his 
own expense, the pxcawation of the skeletons of two mastodons 
in Ulster and Orange counties, Ne\f York, and in 1802 he estab- 
lished at Philadelphia Peale’s Museum. He was one of the 
founders, in 1805, of the Pennsylvania Academy of the Fine Arts 
at Philadelphia. At the age of eighty-one Peale painted a large 
canvas, “ Christ Healing the Sick at Bethesda,” and at eighty- 
three a full-length portrait of himself, now hi the Academy o^the 
Fine Arts. He died at his country home, near Germantown, 
Pennsylvania, on the 22nd of February 1826. 

His brother, James Peaee (1749-1831), also an artist, painted 
two portraits of Washington (one, now* the property of the New 
York Historical Society, and the other in Independence Hall, 
Philadelphia), besides landscapes and historical compositions. 

PEALE 9 REMBRANDT (1778-1860), American artist, was born 
in Bucks county, Pennsylvania, on the 22nd of February 1778, 
the son of Charles Willson Peale ( q.v .). He studied under his 
father, under Benjamin West in London (1802-1803), and in 
Paris in 1807 and 1809. As early as 1795 he had begun from life 
a portrait of Washington. Of this he made many replicas, the 
latest in 1823, purchased by the United States government 
in 1832, and now in the Capitol of Washington. Peale was one 
of the first of American lithographers. He was an excellent 
draughtsman, but in colour his work cannot rank with his father’s. 

In 1843 he devised for the Philadelphia public schools a system 
of teaching drawing and penmanship. His portraits include 
those of President Jefferson, Mrs Madison, Commodores Perry, 
Decatur, and Bainbridge, Houdon the sculptor, General Arm- 
strong, and an equestrian portrait of General Washington, now 
in Independence Hall, Philadelphia. His “ Court of Death ” 
(1820) is in the Detroit Art Gallery. In 1825 Peale succeeded 
John Trumbull as president of the American Academy of Fine 
Arts (founded in 1802 as the N<jw York Academy of Fine Arts), 
and he was one of the original members of the National 
Academy of Design. He wrote several books, among them 
Notes on Italy (1831), Reminiscences of Art and Artists (1845). 

He died in Philadelphia on the 3rd of October i860. 

A brother, Raphaelle Peale (1774-1825), was one of the 
earliest of American still-life painters; $nd another brother, 
Titian Ramsey Peale (1800-1885), made numerous drawings, 
some of them in water-colour, in illustration of animal life. 

See " Rembrandt Peale," partly autobiographical, in C. E. Lester’s 
The Artists of America (New York, 1846). * 

PEAR ( Pyrus communis ), a member of the* natural order 
Rosaceae, belonging to the same genus as the apple (P. malus), 
which it resembles in floral structure. In both cases the so- 
called fruit is composed of the receptacle or upper end of the 
flower-stalk (the so-called calyx tube) greatly dilated, and en- 
closing within its cellular flesh the five cartilaginous carpels which 
constitute the “ core ” and are. really the true fruit. From the 
upper rim of the receptacle are given off the five sepals, the five 
petals, and the very rtumerous stamens. The form of the pear 
and of the apple respectively, although usually characteristic 
enough, is not by itself sufficient to distinguish them, for there 
are pears which cannot by form alone be distinguished from 
apples, and apples which cannot by superficial appearance be 
recognized from pears. The main distinction is the occurrence 
in the tissue of the fruit, or beneath the rind, of clusters of cells 
filled with hard woody deposit in the case of the pear, constituting 
the “ grit,” while in the apple no such formation of woody cells 
takes place. The appearance of the tree — th^ bark, the foliage, 
the flowers — is, however, usually quite characteristic in the 
two species. Cultivated pears, whose number is enormous, are 
without doubt derived from one or two wild species widely 
distributed throughout Europe an^ Western Asia, and sometimes 
forming part of the natural vegetation of the forests. In England, j 
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where the pear is sometimes considered wild, there is always 
the doubt that it may not really be so, but the produce of some 
seed of a cultivated tree deposited by birds or otherwise, which 
has degenerated into the wild spine-bearing tree known as 
Pyrus communis. 

The cultivation of the pear extends to the remotest antiquity. 
Traces *of it have been found in the Swiss lake-dwellings; it is 
mentioned in the oldest Greek writings, and was cultivated by 
the Romans. The word “ pear ” or its equivalent occurs in all 
the Celtic languages, while in Slavonic and other dialects different 
appellations, but still referring to the same thing, are found— a 
diversity and multiplicity of nomenclature which led Alphonse 
de Candolle to infer a very ancient cultivation of the tree from 
the shores of the Caspian to those of the Atlantic. A certain 
race of pears, with white down on the under surface of their 
leaves, is supposed to have originated from P, nivalis, and their 
fruit is chiefly used in France in the manufacture of Perry (see 
Cider). Other small-fruitcyi pears, distinguished by their 
precocity and apple-like fruit, may be referred to P.cordata, a 
species found wild in western France, <and in Devonshire and 
Cornwall. 

Karl Koch considered that cultivated pears were the descendants 
of three species — P. persica (from which the bergamots have 
descended), P. elaeagrifolia and P . sinensis . J. Decaisne, who made 
the subject one of critical study for a number of years, and not only 
investigated the wild forms, but carefully studied the peculiarities 
of*the numerous varieties cultivated in the Jardin des Plantes at 
Paris, refers all cultivated pears to one species, the individuals of 
which have in course of time diverged in various directions, so as 
to form now six races : (1) the Celtic, including P, cor data; (2) the 
Germanic, including P. cotnmunis > P. achras , and P. piraster ; (3) 
the Hellenic, including P. parvi flora , P. sinaica and others; (4) 
the Pontic, including P. elaeagrifolia ; (5) the Indian, comprising 
P. Paschae ; and (0) the Mongolic, represented by P. sinensis . With 
reference to the Celtic race, P. coraata , it is interesting to note its 
connexion with Arthurian legend and .the Isle of Avalon or Isle of 
Apples. An island in Loch Awe has a Celtic legend containing the 
principal features of Arthurian story; but in this case the word is 
* berries " instead of " apples." Dr Phen6 visited Armorica . 
(Brittany) with a view of investigating these matters, and brought 
thence fruits of a small berry-like pear, which were identified 
with the Pyrus cvrdata of western France. 

Cultivation. — The pear may be readily raised by sowing the 
pips of ordinary cultivated or of wilding kinds, these fonping 
what are known as free or pear stocks, on which tye choicer 
varietic s are grafted for increase. For new varieties the flowers 
should be fertilized with a view to combine, in the seedlings 
which result from the union, the desirable qualities of the parents. 
The dwarf and pyramid trees, more usually planted in gardens, 
are obtained by grafting on the quince stock, the Portugal quince 
being the best; but this stock, from its surface-rooting habit, 
is most suitable for soils of a cold damp nature. The pear-stock, 
having an inclination to send its roots down deeper into the soil, 
is the best for light dry soils, as the plants are not.then so likely 
to suffer in dry seasons. Seme of the finer pears do not unite 
readily with the quince, and in this case double working is 
resorted to; that is to say, a vigorous-growing pear is first 
grafted on the quince, and then the choicer pear is grafted on 
the pear introduced as its foster parent. 

In selecting young pear tre^s for walls ot espaliers, some 
persons prefer plants one year old from the graft, but trees two 
or three years trained are equally good. The trees should be 
planted immediately before or after the fall of the leaf. The wall 
trees require to be planted from 25 to 30 ft. apart when on free 
stocks, and from 15 to 20 ft. when dwarfed. Where the trees 
are trained as pyramids or columns they may stand 8 Or 10 ft. 
apart, but standards in orenards should be allowed at least 30 ft., 
and dwarf bush trees half that distance. 

In the formation of the trees the same plan may be adopted as 
in the case of the apple. For the pear orchard a waraf situation 
is very desirable, with a soil deep, substantial, and thoroughly 
drained. Any good free loam is suitable, but a calcareous loam 
is the best. Pear trees worked on the quince should have the 
stock covered up to its junction with the graft. This is effected 
by raising up a small mou£d of rich compost around it, a contriv- 
ance winch induces the graft to emitVo'** injo the surface soil, 
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and also keeps the stock from becoming hard or bark-bound. 
The fruit of the pear is produced on spurs, which appear on shoots 
more than one year old. The mode most commonly adopted 
of training wail pear-trees is the horizontal. For the slender 
twiggy sorts the fan form is to be preferred, while for ^strong 
growers the half-fan or the horizontal is more suitable. In the 
latter form old trees, the summer pruning of which haSs been 
neglected, are apt to acquire an undue projection from the wall 
and become scraggy, to avoid which a portion of the old spurs 
should be cut out annually. 

The summer pruning of established wall or espalier-rail trees 
consists chiefly in the timely displacing, shortening back, or 
rubbing off of the superfluous shoots, so that the winter pruning, 
in horizontal training, is little more than adjusting the leading 
shoots and thinning out the spurs, which should be kept close to 
the wall and allowed to retain but two or at most three buds. 
In fan-training the subordinate branches must be regulated, the 
spurs thinned out, and the young laterals finally established in 
their places. When horizontal trees nave fallen into disorder, the 
branches may be cut back to within 9 in. of the vertical stem 
and branch, and trained in afresh, or they may be grafted with 
other sorts, if a variety of kinds is wanted. 

Summer and autumn pears should be gathered before they are 
fully ripe, otherwise they will not in general keep more than a 
few days. The Jargonelle should be allowed to remain on the 
tree and be pulled daily as wanted, the fruit from standard trees 
thus succeeding the produce of the wall tree?. In the case of 
the Crassane the crop should be gathered at three different 
times, the first a fortnight or more before it is ripe, the second 


may be removed by washing in, Winter with soft soap and hot 
water. A number o£ larval of Lepidoptera feed on the leaves — 
the remedy is to capture the mature insects when possible. The 
winter moth (Cheiimtobia brumaia) must be kept in check by putting 
greasy' bands round the trunks from October till December of 
January, to catch the wingless females that crawl up and dips* it 
■ The caterpillars 


their eggs in the cracks and srevices in the bark. The caterpi 
of the leopard moth {Zeusera pyrina) and of the goat moth (C< 
ligniperda) sometimes bore their way into the trunks and ae* 
the sap channels. If badly bored, thn trees are useless bi 




sorts which continue only a short time in a mature state 

Diseases . — The pear is subject to several diseases caused by fungi. 
Gytmtosporangium sabinae, one of the rusts (Uredineae) passes one 
stage 01 its life-history on living pear leaves, forming large raised 
spots or patches which are at first yellow but soon become red and 
are visible on both faces; on the lower face of each patch is a group 
of cluster-cups or aecidia containing spores which escape when ripe. 
This stage in the life-history was formerly regarded as a distinct 
fungfis with the name Roestelia cancellata ; it is now known, however, 
that the spores germinate on young juniper leaves, in which they give 
rise to this other stage in the plant's history known as Gymnospor - 
angium. The gelatinous, generally reddish-brown masses of spores — 
the teleutospores— formed on the juniper in the spring germinate 
and form minute spores**— sporidta — which give rise to the aecidium 
stage on the pear. Diseased pear leaves should bo picked off and 
destroyed before the sporps are scattered and the various species of 
juniper on which the alternate stage is developed should not be 
allowed near the pear trees. 

Pear scab is caused by a parasitic fungus, Fusicladium pyrinum, 
very closely allied and perhaps merely a form of the apple scab 

fungus, F. dendriticum. As in 
the case of the apple disease it 
forms large irregular blackish 
blotches on tho fruit and 
leaves, the injury being often 
very severe especially in a cool, 
damp .season. The fungus 
mycelium grows between the 
cuticle and the epidermis, 
the former being ultimately 
ruptured by numerous short 
branches bearing spores (coft- 
idia) by means of which the 
disease is spread. As a pre T 
ventive repeated spraying 
wi*l\ dilute Bordeaux mixture 
is recommended, during the? 
flowering sekson and early 
development of the fruit. 
Similar spraying* is recom- 
mended for pear-leaf blister 
caused by Taphtina bullata, 
which forms swollen areas on 
the leaves. Pear trees may 
also be attacked by a great 
'variety of insect pests. Thus 
y the younger branches are often 
injured tfy the pea*l oyst&Vcale (Aspidiotus ostrtaeformis ), which 



(From a specimen fa ftp Brftlah Museum.) 
Pear Scab (Fustoladium pyrinum). 

, , Leaf showing diseased areas. 

2, Section qfteMwrf a ceahgttinjgthe 
spore? or P^gidid^ bosm^on long 
stalks (conidiophorcs) x 45a. 


Pear-leaf Cluster-cups fiytnnosporangium sabinae). 

x, Leaf showing groups of cups or aecidia. 2, Early stige of 
disease. 3, Cups enlarged x 5* 

the early stages if the entrance of the caterpillars has been detected, 
a wire should be pushed into the hole. One of the wonst pests 

.. « -- pyfivora or 

1 the flower- 
the seeds and 
they should 

_ picked off and burned immediately, species 01 aphides may be 
removed by tobacco infusion, soapsuds or other solutions. A gall 
mite (Phytoptus pyri) sometimes severely injures the leaves, on 
which it forms blisters— the best remedy is to cut off and burn 
the diseased leaves. 

The Alligator or Avocado Pear is Per sea gratissima, a member 
of the natural order Lauraceae, and a native of the West Indies 
and other parts of tropical America. It is a tree of 25 to 30 ft. 
high and bears large pear-shaped fruits, green or deep purple in 
colour, with a firm yellowish-green marrow-like pulp surrounding 
a large seed. The pulp is much esteemed in the West Indies and 
is eaten as a salad, usually with the addition of pepper, salt and 
vinegar. The pulp contains much oil, which is used for lighting 
and soap-making, and the seeds yield a deep indelible black 
stain which is used for marking linen. 

Prickly pear is the popular name for species of Opuntia (see 
Cactus). 

The name wodden pear is applied to the fruits of Xylomeltm 
(nat. ord. Proteaceae), ah Australian genus of trees with very 
thick, woody, inversely pear-shaped fruits which split into two 
parts when ripe. , 

PEARCE, CHARLES SPRAGUE (1851- ), American artist, 

was born at Boston, Massachusetts, on the 13th of October 1831. 
In 1873 he became a pupil of L6on Bonnat in Paris, and after 
1885 he lived in Pans and at Auvers-spr-Oise. He painted 
Egyptian and Algerian scenes, French peasants, and portraits, 
and also decorative work, notably for the Congressional Library 
at Washington. He received medals at the Paris Salon and 
elsewhere, and was decorated with thtf-Lfegion of Honpur, the 
order of Leopold, Belgium, the order of the MA Eagle, Prussia, 
and the order of Dannebrog, Denmark. Among his tpst known 
paintings are “ The Decapitation of St John the Baptist ” 
(1881), m the Art Institute of Chicago; " Prayer ” (1884), owned 
by the Massachusetts Charitable Mechanic Association; “ The 
Return of the Flcfck,” in the Bohemian Club, San Francisco; 
and “Meditation,” in' the New York Metropolitan Museum. 

PEARL. Pearls are calcareous concretions of peculiar lustre, 
produced by certain molluscs, . and valued: as cbjects of personal 
ornament. The experience pearl-fishers shows that those 
shells which are irregular in shape and stunted in growth, or 
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which bear excrescences, or are honeycombed by boring parasites, 
are those most likely to yield pearls. 1 

The substance of a pearl is essentially the same as that which 
alines the interior of many shells and is known as “ mother-of- 
pearl.” Sir D. Brewster first showed that the iridescence of this 
substance was an optical phenomenon due to the interference of 
rays of light reflected from microscopic corrugations of the surface 
—an effect which mayjjejmitated by artificial striations on a suit- 
able medium. When the inner laminated portion of a nacreous 
shell is digested in acid the calcareous layers are dissolved away, 
leaving a very delicate membranous pellicle, which, as shown 
by Dr Carpenter, may retain the iridescence as long as it is 
undisturBed, but which loses it when pressed or stretched. 

It is obvious that if a pearl presents a perfectly spherical form 
it must have remained loose in the substance of the muscles or 
other soft tissues of the mollusc. Frequently, however, the pearl 
becomes cemented to the interior of the shell, the point of attach- 
ment thus interfering with its symmetry . In this position it may 
.receive successive nacreous deposits, which ultimately form a 
pearl of hemispherical shape, so that when cut from the shell it 
may be flat on one side and convex on the other, forming what 
jewelers know as a 11 pcrle bouton.” In the course of growth 
the pearl may become involved in the general deposit of mother- 
of-pearl, and be ultimately buried in the substance of the shell. 
It has thus happened that fine pearls have occasionally been 
unexpectedly brought to light in cutting up mother-of-pearl in 
the workshop-. 

When a pearl oyster is attacked by a boring parasite the 
mollusc protects itself by depositing nacreous matter at the point 
of invasion, thus forming a hollow body of irregular shape known 
as a “ blister pearl.” Hollow warty pearl is sometimes termed 
in trade “ coq de perle.” Solid pearls of irregular form are often 
produced by deposition on rough objects, such as small fragments 
of wood, and these, and in fact all irregular-shaped pearls, are 
termed “ perles baroques,” or “ barrok pearls.” It appears that 
the Romans in the period of the Decline restricted the name unio 
to the globular pearl, and termed the baroque margaritum . It 
was fashionable in the 16th and 17th centuries to mount curiously 
shaped baroques in gold and enamel so as to form ornamental 
objects of grotesque character. A valuable collection of such 
mounted pearls by Dinglinger is preserved in the Green vaults at 
Dresden. 

A pearl of the first water should possess, in jewelers' language, 
a perfect “ skin ” and a fine “ orient ”; that is to say, it must be 
of delicate texture, free from speck or ftyw, and of clear almost 
translucent white colour, with a subdued iridescent sheen. It 
should also be perfectly spherical, or, if not, of a symmetrical, 
pear-shape. On removing the outer layer of a pearl the sub- 
jacent surface is generally dull, like a dead fish-eye, but it 
occasionally happens that a poor pearl encloses it “ lively kernel,” 
and may therefore be improved by careful peeling. The most 
perfect pearl in existence is said to be one, known as “ La Pelle- 
grina,” in the museum of Zosima in Moscow; it is a perfectly 
globular Indian pearl of singular beauty, weighing 28 carats. 
The largest known pearl is one of irregular shape in the Beresford 
Hope collection at the Victoria and Albert Museum. This 
magnificent pearl weighs 3 oz., has a circumference of 4$ in., and 
is surmounted by amenamelled and jewelled gold crown, forming 
a pendant of great value. 

Pearl Fisheries . — The ancients obtained their pearls chiefly 
from India and the Persian Gulf, but at the present time they are 
also procured from the Sulu seas, the coast of Australia, the shores 
of Central America and some of the South Pacific Islands. The 
ancient fisheries of Ceylon (Taprobane) are situated in the Gulf 
of Manaar, the fishing-banks lying from 6 to 8 m. off the we tern 
shore, a little to the south of the isle of Manaar. The Tinnevelly 
fishery is on the Madras side of the strait, near Tuticorim These 
Indian fishing-grounds are under the control of government 
inspectors, who regulate the fisheries. The oysters yield the 
best pearls at about four years of age. Fishing generally com- 
mences in the second week in March, and lasts for from four to six 
weeks, according to the season, ^he boats are grouped in fleets 


of from sixty to seventy, and start usually at midnight so as to 
reach the oyster-banks at sunrise. Each boat generally carries 
ten divers. On reaching the bank a signal-gun is fired, and diving 
commences. A stone weighing about 40 lb is attached to 
the cprd by which the diver is let down. The divers work in 
pairs, one man diving while the other watches the signal-cord, 
drawing up the sink-stone first, then hauling up the baskets of 
oysters, and finally raising the diver himself. On an average the 
divers remain under water from fifty to eighty seconds, though 
exceptional instances are cited of men remaining below for as 
long as six minutes. After resting for a minute or two at the 
surface, the diver descends again; and so on, until exhausted, 
when he comes on board and watches the rope, while his comrade 
relieves him as diver. The native descends naked, carrying only 
a girdle for the support of the basket in which he places the pearl 
oysters. In his submarine work the diver makes skilful use of his 
toes. To arm himself against the attacks of the sharks and other 
fishes which infest the Indian waters he carries spikes of iron- 
wood; and the genuine Indian diver never descends without the 
incantations of shark-charmers, one erf whom accompanies the 
boat while others remain on slore. As a rule the diver is a short- 
lived man. 

The diving continues from sunrise to about noon, when a gun 
is fired. On the arrival of the fleet at shore the divers carry their 
oysters to a shed, where they arc made up into four heaps, one 
of which is taken by the diver. The oysters are then sold by 
auction in lots of 1000 each. The pearls, after removal from the 
dead oysters, are “ classed ” by passing through a number of 
small brass colanders, known as “ baskets,” the holes in the 
successive vessels being smaller and smaller. Having been sized 
in this way, they are sorted as to colour, weighed and valued* 

Since the days of the Macedonians pearl-fishing has been 
carried on in the Persian Gulf. It is said that the oyster-beds 
extend along the entire Arabian coast of the gulf, but the most 
important are on sandbanks off the islands of Bahrein. The chief 
centre of the trade is the port of Lingah. Most of the products 
of this fishery arc known as “ Bombay pearls,” from the fact that 
many of the best are sold there. The shells usually present a 
dark colour about the edges, like that of “smoked pearl.? The 
yellow-tinted pearls are sent chiefly to Bombay, while the whitest 
go to Bagdad. Very small pearls, much below a pea in* size, 
are generally known as “ seed-pearls,” and these are valued in 
India and China as constituents of certain electuaries, while 
occasionally they are calcined for chunant , or lime, used with betel 
as a masticatory. There is a small pearl-fishery near Karachi 
on the coast of Bombay. 

From the time of the Ptolemies pearl-fishing has been 
prosecuted along the coast of the Red Sea, especially in the 
neighbourhood of Jiddah and Koseir. This fishery is now 
insignificant, but the Arabs still obtain from this district a 
quantity of mother-of-pearl shells, which are shipped from 
Alexandria, and come into the market as “ Egyptians.” 

Very fine pearls are obtained from the Sulu Archipelago, on 
the north-east of Borneo. The mother-of-pearl shells from the 
Sulu seas are characterized by a yellow colour on the border and 
back, which unfits them for many ornamental purposes. Pearl- 
oysters are also abundant in the seas around the Aru Islands to 
the south-west of New Guinea. From Labuan a good many 
pearl-shells are occasionally sent to Singapore. They are also 
obtained from the neighbourhood of Timor, and from New 
Caledonia. The pearl-oyster occurs throughout the Pacific, 
mostly in the clear water of the lagoons within the atolls, though 
•fine shells are also founefin deep water outside the coral reefs. 
The Polynesian divers do not employ sink-stones, and the women 
are said to be more skilful than the men.. They anoint their 
bodies with oil before diving. Fine pearl-shells afe obtained 
from Navigators Islands, the Society Islands, the Low Archi- 
pelago or Paumota Isles and the Gambier Islands. Many of 
the Gambier pearls present a bronzy tint. , • 

Pearl-fishing is actively prosecuted along the western coast of 
Central America, especially in the Gulf of California, and to a less 
extent around the Pearl Islands in*the Bay of Panaftia. The 
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fishing-grounds are in water about. 40 ft. deep, and the season 
lasts for four months. An ordinary fishing-party expects to 
obtain about three tons of shells per day, and it is estimated that 
one shell in a thousand contains a pearl. The pearls are shipped 
in barrels from San Francisco and Panama. Some pearls rare 
beauty have been obtained from the Bay of Mulege, near Los 
Coyetes, in the Gulf of California ; and in 1882 a pearl of 75 Carats, 
the largest on record from this district, was found near La Paz 
in California. The coast of Guayaquil also yields pearls. 
Columbus found that pearl-fishing was carried on in his time in 
the Gulf of Mexico, and pearls are still obtained from the Carib- 
bean Sea. In the West Indies the best pearls are obtained from 
St Thomas and from the island of Margarita, off the coast of 
Venezuela. From Margarita Philip II. of Spain is said to have 
obtained in 1579 a famous pearl of 250 carats. 

Of late years good pearls have been found in Shark’s Bay, on 
the coast of West Australia, especially in an inlet termed Useless 
Harbour. Mother-of-pearl shells arg also fished at many other 
points along the western coast, between the 15th and 25th 
parallels of south latitude. An important pearl-fishery is also 
established in Torres Strait and on the coast of Queensland. 
The shells occur in water from four to six fathoms deep, and the 
divers are generally Malays and Papuans, though sometimes 
native Australians. On the western coast of Australia the 
pearl-shells are obtained by dredging rather than by diving. 
Pearl-shells have also been found at Port Darwin and in 
Oakley Creek, New Zealand. 

Kiver pearls are produced by the species of Unto and Anodonta , 
especially by Unto mar gar iti fetus. These species belong to the family 
Unionidae, order Eulamellibranchia. They inhabit the mountain- 
streams of temperate climates in the northern hemisphere — 
especially in Scotland, Wales, Ireland, Saxony, Bohemia, Bavaria, 
Lapland and Canada. The pearls of Britain are mentioned by 
Tacitus and by Pliny, and a breastplate studded with British pearls 
was dedicated by Julius Caesar to Venus Genctrix. As early as 
1355 Scotch pearls are referred to in a statute of the goldsmiths of 
Paris; and in the reign of Charles II. the Scotch pearl trade was 
sufficiently important to attract the attention of parliament. The 
Scotch pearl-fishery, after having declined for years, was revived 
in i860 by a German named Moritz Unger, who visited Scotland 
and bought up all the pearls he could find in the hands of the peas- 
antry, thus leading to an eager search for more pearls the following 
season. It is estimated that in 1865 the produce of the season’s 
fishiifg in the Scotch rivers was worth at least £1 2,000. This 
yield, however, was not maintained, and at the present time only 
a few pearls arc obtained at irregular intervals by an occasional 
fisherman. 

The principal rivers in Scotland which have yielded pearls are 
the Spey, the Tay and the South Esk; and to a less extent the Boon, 
the Dee, the Don, the Ythan, the Teith, the Forth and many other 
streams. In North Wales the Conway was at one time celebrated 
for its pearls; and it is related that- Sir Richard Wynn, chamberlain 
to the queen of Charles II., presented her with a Conway pearl 
which is believed to occupy a place in the British crown. In Ireland 
the rivers of Donegal, Tyrone and Wexford have yielded pearls. 
It is said that Sir John Hawkins the circumnavigator had a patent 
for pearl-fishing in the Irt in Cumberland. Although the pearl- 
fisheries of Britain are now neglected, it is otherwise with those of 
Germany. The most important of these arc in the forest-streams of 
Bavaria, bid ween Ratisbon and Passau. The Saxon fisheries arc 
chiefly confined to the basin of the White Elstcr, and those of 
Bohemia to the Horazdiowitz district of Wotawa. For more than 
two centuries the Saxon fisheries have been carefully regulated 
by inspectors, who examine the streams every soring, and determine 
where fishing is to be permitted. After a tract lias been fished ftver, 
it is left to rest for ten or fifteen years. The fisher-folk open the 
valves of the mussels with an iron instrument, and if they find no 
pearl restore the mussel to the water. 

Kiver-pcarls are found in many parts of the United States, and 
rave been systematically worked in the Little Miami river, Warren 
county, Ohio, and also on the Mississippi, especially about Musca- 
tine, Iowa. The season extends from June to October. Japan, 
produces fresh-water pearls, found especially In the Anodonta 
japonica. But it is in China that the culture of the pearl-mussel 
is carried to the greatest perfection.* The Chinese also obtain marine 
pearls, and use a large quantity of mother-of-pearl for decorative 
purposes. More than twenty-two centuries before our era pearls 
are enumerated as a tribute o\ tax China; and they are mentioned 
as 2 products of the western" part '<Jf the empire in the Rh’ya, a 
dictionary compiled earlfer jtfian 1000 b.c. A process for promoting 
the artificial formation nf pearly inf the Chinese river-mussels was 
discovered by Ye-jin-Ytmjg, a native of Hoochow, in the 13th 
century ; *and this pjocesfro atill extensively carried on near the city 


of Tch-tsing, where it forms the staple industry of several villages, 
and is said to give employment to about 5000 people. Large num- 
bers of the mussels are collected in May and June, and the valves 
of each are gently opened with a spatula to allow of the introduction 
of various foreign bodies, which are inserted by means of a forked f 
bamboo stick. These " matrices M are generally pellets of prepared 
mud, but may be small bosses of bone, brass or wood. After a num- 
ber of these objects have been placed in convenient positions on one 
valve, the unfortunate mollusc is turned over and the operation is 
repeated on the other valve. The mussel^, ar# then placed in shallow 
ponds connected with the canals* and are nourished by tubs of night- 
soil being thrown in from time to time. After several months, in 
some cases two or three years, the mussels are removed, and the 
pearls which have formed over the matrices are cut from the shells, 
while the molluscs themselves serve as food. The matrix is generally 
extracted from the pearl and the cavity filled with white’ wax, the 
aperture being neatly sealed up so as to render the appearance ofcthe 
pearl* as perfect as possible. Millions of such pearls are annually 
sold at Soo-chow. The most curious of these Chinese pearls are those 
which present the form of small seated images of Buddha. The 
figures are cast in very thin lead, or stamped in tin, and are inserted 
as previously described. Specimens of these Buddha pearls in the 
British Museum are referred tef the species Dipsas plicata . It 
should be mentioned that Linnaeus, probably ignorant of what • 
had long been practised in China, demonstrated the possibility of 
producing artificial pearls in the fresh-water mussels of Sweden. 

Pink pearls are occasionally found in the great conch or fountain 
shell of the West Indies, Strombus gigas , L.; but these, though much 
prized, are not nacreous, and their tint is api to fade. They are also 
produced by the chank shell, Turbinella scolymus , L. 1 Yellowish- 
brown pearls, of little or no value, are yielded by the Pinna squamosa , 
and bad-coloured concretions arc formed by the Placuna placenta* 
Black pearls, which are very highly valued, are obtained chiefly 
from the pearl-oyster of the Gulf of Mexico. The common marine 
mussel My til us edulis also produces pearls, which are, however, ot 
little value. 

According to the latest researches the cause of pearl-formation 
is in most cases, perhaps in all, the dead body of a minute parasite 
within the tissues of a mollusc, around which nacreous deposit is 
secreted. The parasite is a stage in the life-history of a Trema- 
tode in some cases, in others of a Cestode ; that is to say of a form 
resembling the common liver-fluke of the sheep, or of a tape- 
worm. As long ago as 1852 Filippi of Turin showed that the 
species of Trematode Distomum duplication was the cause of a 
pearl formation in the fresh-water mussel Anodonta . Kuchen- 
meister subsequently investigated the question at Elster in 
Saxony and came to a different’ conclusion, namely that the 
central body of the pearl was a small specimen of a species of 
water mite which is a very common parasite of Anodonta . Filippi 
however states that the mite is only rarely found within a 
pearl, the Trematode occurring in the great majority of cases/ 
R. Dubois and Dr H. Lystcr Jameson have made special investi- 
gations of the process in the common mussel Mytilus edulis . 
The latter states that the pearl is produced in a sac which is 
situated beneath the epidermis of the mantle and is lined by an 
epithelium. This epithelium is not derived from the cells of the 
epidermis but from the internal connective-tissue cells. This 
statement, if correct, is contrary to what would be expected, for 
calcareous matter is usually secreted by the external epidermis 
only. The sac or cyst is formed by the larva of a species of 
Trematode belonging to the genus Leucithodendrium, a species 
closely resembling and probably identical with L. somateriae , 
which lives in the adult state in the eider duck. At Billiers, 
Morbihan, in France, the host of the adult Trematode is another 
species of duck, namely the common Scoter ,Qedemia nigra , which 
is notorious in the locality for its avidity for mussels. Tremia- 
todes of the family Distomidae, to which the parasite under 
consideration belongs, usually have three hosts in each of which 
they pass different stages of the life-history. In this case the first 
host at Billiers is a species of bivalve called Tapes decussatus , but 
at Piel in Lancashire there are no Tapes and the first stages of the 
parasite are found in the common cockle. The Trematode 
enters the first host as a minute newly hatched embryo and 

1 Strombus gigas { L., is a Gastropod belonging to the family 
Strombidae, of the order Pectinibranchia. Turbinella scolymus , 
Lam., is a Gastropod of the same order. 

8 Placuna placenta , L., belongs to the family Anomiidae; it is 
found on the shores of North Australia. Pinna squamosa, Gmelin, 
belongs to the Ostreacea ; it occurs in the Mediterranean. Both 
are Lamellibranchs. 9 



PEARL, THE 27 


leaves it in the form called Cercaria, # which is really an immature 
condition of the adult. The Cercaria makes its way into the 
tissues of a mussel and there becomes enclosed in the cyst 
^previously described. If the mussel is then swallowed by the 
duck the Cercariae develop into adult Trematodes or flukes in the 
liver or intestines of the bird. In the mussels which escape being 
devoured the parasites cannot develop further, and they die and 
become embedded in*fche nacreous deposit which forms a pearl. 
Dr Jameson points out that, as id other cases, pearls in Mytilus 
are common in certain special localities and rare elsewhere, and 
that the said localities are those where the parasite and its hosts 
are plentiful. 

The first suggestion that the most valuable pearls obtained 
from pearl oysters, in tropical oceans might be due to parasites 
was made by Kelaart in reports to the government of Ceylon in 
1857-1859. Recently a special investigation of the Ceylon pearl 
fishery has been organized by Professor Herdman. Herdman and 
Hornell find that in the pearUoyster of Ceylon Margaritifera 
• vulgaris , Schum, the nucleus of the pearl is, in all specimens 
examined, the larva of a Cestode or tapeworm. This larva is of 
globular form and is of the type known as a cysticercus. As in 
the case of the mussel the larva dies in its cyst and its remains are 
enshrined in nacreous deposit, so that, as a French writer has 
said, the ornament associated in all ages with beauty and riches 
is nothing but the brilliant sarcophagus of a worm. 

The cysticercus described by Herdman and Hornell has on the 
surface a muscular zone within which is a depression containing 
a papilla which can be protruded. It was at first identified as 
the larva of a tapeworm called Tetrarhynchus, and Professor 
Herdman concluded that the life-history of the pearl-parasite 
consisted of four stages, the first being exhibited by free larvae 
which were taken at the surface of the sea, the second that in the 
pearl-oyster, the third a form found in the bodies of file-fishes 
which feed on the oysters, and the fourth or adult stage living in 
some species of large ray. It has not however been proved that 
the pearl parasite is a Tetrarhynchus, nor that it is connected 
with the free larva or the form found in the file-fish, Balistes ; nor 
has the adult form been identified. All that is certain is that 
the pearls are due to the presqpce of a parasite which is the larva 
of a Cestode; all the rest is probability or possibility. A French 
naturalist, M. Seurat, studying the pearl oyster of the Gambier 
Archipelago in the Pacific, found that pearl formation was due 
to a parasite quite similar to that described by Herdman and 
Hornell. This parasite was described by Professor Giard as 
characterized by a rostrum armed with ^ single terminal sucker 
and he did not identify it with Tetrarhynchus. 

Genuine precious pearls and the most valuable mother-of-pearl, 
are produced by various species and varieties of the genus Meleagrina 
of Lamarck, for which Dr Jameson in his recent revision of the species 
prefers the name Margaritifera. The genus is represented in tropical 
regions in all parts of the world. It belongs to the family Aviculidae, 
which is allied to the Pectens or scallop shells.. In this family the 
hinge border is straight and prolonged into two auriculae; the foot 
lias a very stout byssus. Meleagrina is distinguished by the small 
size or complete absence of the posterior auricula. The species arc 
as follows. The type species is Meleagrina margaritifera, which has 
no teeth on the hinge. Geographical races are distinguished by 
different names in the trade. Specimens from the Malay Archipelago 
have a dark band along the margin of the nacre and arc known as 
black-edged Banda shell; those from Australia and New Guinea 
and the neighbouring islands of the western Pacific are called 
Australian and New Guinea black-lip. Another variety occurs in 
Tahiti, Gambier Islands and Eastern Polynesia generally, yielding 
both pearls and shell. It occurs also in China, Ceylon, the Andaman 
Islands and the Maldives. Another form is taken at Zanzibar, Mada- 
gascar, and the neighbouring islands, and is called Zanzibar and 
Madagascar shell. ^Bombay shell is another local form fished* in 
the Persian Gulf and shipped via Bombay. The Red Sea variety 
is known as Egyptian shell. Another variety occurs along the west 
ooast of America and from Panama to Vancouver, and supplies 
Panama shell and some pearls. A larger form, attaining a foot in 
diameter and a weight of 10 tb per pair of shells, is considered as a 
distinct species by Dr Jameson ana named Margaritifera maxima. 
It is found along the north coast of Australia and New Guinea and 
the Malay Archipelago. The nacreous surface of this shell is white, 
without the black or dark margin of the common species; it is 
known in the trade as the silver-lip, gold-lip and by other names. | 
It is the most valuable species of mother-of-pearl oyster. 


Dr Jameson distinguishes in addition to the above thirty-two 
species of Margaritifera or Meleagrina ; all these have rudimentary 
teeth on the hinge. The most important species is Meleagrina 
vulgaris , to which belong the pearl oyster of Ceylon and southern 
India, the lingah shell of the Persian Gulf and the pearl oyster of 
the Rfd Sea. Since the opening of the Sues Canal the latter form 
has invaded the Mediterranean, specimens having been taken at 
Alexaadria and at Malta, and attempts have been made to cultivate 
it on the French coast. The species occurs also on the coasts of the 
Malay Peninsula, Australia ana New Guinea, where it is fished both 
for its shells (Australian lingah) and for pearls. Two species occur 
on the coasts of South Africa but have no market value. Melea- 
grina cavchariarum is the Shark's Bay shell of the London market. 
It is taken in large quantities at Shark's Bay. Western Australia, 
and is of rather small value; it also yields pearls of inferior quality. 
The pearl-oyster of Japan, known as Japan lingah, is probably a 
variety of Meleagrina vulgaris . Meleagrina radiata is the west 
Indian pearl oyster. 

The largest and steadiest consumption of mother-of pearl is in 
the button trade, and much is also consumed by cutlers for handles 
of fruit and dessert knives and forks, pocket-knives, &c. It is also 
used in the inlaying of Japanese and Chinese lacquers, European 
lacquered papier- m 4 ch 6 wo/k, trays, &c., and as an ornamental 
inlay generally. The carving of pilgrim shells and the elaboration of 
crucifixes and ornamental work in motlter-of-pearl is a distinctive 
industry of the monks and other inhabitants of Bethlehem. Among 
the South Sea Islands the shell is largely fashioned into fishing-hooks. 
Among shells other than those of Meleagrina margaritifera used as 
mother-of-pearl may be mentioned the Green Ear or Ormer shell 
( Haliotis tuber culata) and several other species of Haliotis , besides 
various species of Turbo. 

• Artificial pearls were first made in western Europe in 1680 by 
Jacquin, a rosary-maker in Paris, and the trade is now largely carried 
on in France, Germany and Italy. Spheres of thin glass are filled 
with a preparation known as " essence d’orient," made from the 
silvery scales of the bleak or " ablette," which is caused to adhere 
to the inner wall of the globe, and the cavity is then filled with 
white wax. Many imitation pearls are now formed of an opaline 
glass of nacreous lustre, and the soft appearance of the pearl obtained 
by the judicious use of hydrofluoric acid. An excellent substitute 
for black pearl is found in the so-called 0 ironstone jewelry," and 
consists of close-grained haematite, not too highly polished; but the 
great density of the haematite immediately destroys the illusion. 
Pink pearls are imitated by turning small spheres out of the rosy 
part of the conch shell, or even out of pink coral. 

See Clements R. Markham, " The Tinnevelly Pearl Fishery," 
in Journ. Soc. Arts (1867), xv., 256; D. T. Macgowan, " Pearls and 
Pearl-making in China/' ibid. (1854), ii. 72; F. Hague, " On the 
Natural and Artificial Production of Pearls in China," in Journ . Roy. 
Asiatic Soc. (1856), vol. xvi.; H. J. Le Beck, " Pearl Fishery m the 
Gulf of Manar,” in Asiatic Researches (1798)* v. 393 ;^K. Mobius, 


pi. 1, pp. 372-394; Herdman and Hornell, Rep. Ceylon Pearl Fisheries 
(London, Royal Soc., 1903); and Kunz and Stevenson, Book of the 
Pearl (New York, 1908), with bibliography. (J. T. C.) 

PEARL, THE. The Middle-English poem known as Pearl, or 
The Pearl , is preserved in the unique manuscript Cotton Nero 
Ax at the British Museum; in this volume are contained also the 
poems Cleanness , Patience, and Sir Gawayne and the Green Knight . 
All the pieces are in the same handwriting, and from internal 
evidences of dialect, style and parallel references, it is now 
generally accepted that the poems are all by the same author. 
The MS., which is quaintly illustrated, belongs to the end of 
the 14th or the beginning of the 15th century, and appears to 
be but little later than the date of composition; no line of Pearl 
or of the other poems is elsewhere to be found. 

Pearl is a poet’s lament for the loss of a girl-child, “ who 
ived not upon earth two years ’’—the poet is evidently the 
child’s father. In grief he visits the little grave, and there in 
x vision beholds his Pearl, now transfigured as a queen of 
heaven— he sees her beneath “ a crystal rock,” beyond a stream; 
the dreamer would fain cross over, but cannot. From the 
opposite bank Pearl, grown in wisdom as in stature, instructs 
him in lessons of faith and resignation, expounds to him the 
mystery of her transfiguration, and leads him to a glimpse of the 
New Jerusalem. Suddenly the city is filled with glorious 
maidens, who *in long procession glide towards the throne, all 
of them clad in white, pfearl-bedecked*robes* as Pearl herself- 
And there he sees, too/ 4 his little queen.” A great love- 
longing possesses him to bo by her.^H# must needs plunge 
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into tjie stream that keeps him from her. In the very effort 
the dreamer awakes, to find himself resting upon the little 
mound where his Pearl had “ strayed below ” 

“ I roused me, and fell in great dismay, 

And, sighing, to myself I said : t 

Now all be to that Prince's pleasure/* 

• 

The poem consists of one hundred and one stanzas, each of 
twelve lines, with four accents, rhymed ab, ab , ab, ab , be, be ; 
the versification combines rhyme with alliteration; trisyllabic 
effects add to the easy movement and lyrical charm of the lines. 
Five stanzas (in one case six), with the same refrain, constitute 
a section, of which accordingly there are twenty in all, the whole 
sequence being linked together by the device of making the 
first line of each stanza catch up the refrain of the previous 
verse, the last line of the poem re-echoing the first line. The 
author was not the creator of this form, nor was he the last to 
use it. The extant pieces in the metre are short religious poems, 
some of the later (e.g. God’s Comphiint, falsely attributed to 
Scottish authorship) revealing the influence of Pearl . 

The dialect is West Mictland, or rather North-West Midland, 
and the vocabulary is remarkable for the blending of native 
speech with Scandinavian and Romance elements, the latter 
partly Anglo-French, and partly learned French, due to the 
author’s knowledge of French literature. 

“ While the main part of the poem,” according to Gollancz, 
“ is a paraphrase of the closing chapters of the Apocalypse and 
the parable of the Vineyard, the poet’s debt to the Romaunt of 
the Rose is noteworthy, more particularly in the description of 
the wonderful land through which the dreamer wanders ; and it 
can be traced throughout the poem, in the personification of 
Pearl as Reason, in the form of the colloquy, in the details of 
dress and ornament, in many a characteristic word, phrase and 
reference. ‘The river from the throne/ in the Apocalypse, 
here meets ‘ the waters of the wells * devised by Sir Mirth for 
the Garden of the Rose. From these two sources, the Book of 
Revelation, with its almost Celtic glamour, and The Romaunt of 
the Rose, with its almost Oriental allegory, are derived much of 
the wealth and brilliancy of the poem. The poet’s fancy revels 
in the richness of the heavenly and the earthly paradise, but 
his fancy is subordinated to his earnestness and intensity.” 

The leading motifs of Pearl are to be found in the Gospel — 
in the allegory of the merchant who sold his all to purchase one 
pearl of great price, and in the words, so fraught with solace for 
the child-bereft, “for of such is the Kingdom of Heaven.” 
Naturally arising from the theme, and from these motifs , some 
theological problems of the time are touched upon, or treated 
somewhat too elaborately perhaps, and an attempt has been made 
to demonstrate that Pearl is merely allegorical and theological, 
and not really a lament. Those who hold this view surely ignore 
or fail to recognize the subtle personal touches whereby the 
poem transcends all its theological interests, and makes its 
simple and direct appeal to the human heart. Herein, too, lies 
its abiding charm, over and above the poetical talent, the love 
of nature, colour and the picturesque, the technical skill, and 
the descriptive power, which in a high degree belonged to the 
unknown poet. 

Various theories have been advanced as to the authorship of 
Pearl and the other poems in the manuscript. The claims of 
Huchown “of the Awle Ryale” have been vigorously (but 
unsuccessfully) advocated; the case in favour of Ralph Strode 
(Oiaucer’s “ philosophical Strode ”) — the most attractive of all 
the theories — is* still, unfortunately, “ ra>t proven.” By piecing 
together the^ personal indications to be found in the poems 
an imaginary biography of the poet may be constructed. It 
w may safely be inferred that he was born about 1330, somewhere 
* in Lancashire, or a little to the north; that he delighted in open- 
air life, in woodcraft and sport; that his early ltfe was passed 
amid the gay scenes that brightened existence in medieval hall 
and bower; that ne availed himself of opportunities of study, 
theology. and romance alike claiming him; that he wedded, and 
had a child named J|arger)i or Marguerite— the Daisy, or the 


Pearl— at whose death his f happiness drooped and life’s joy 
ended.’ 

The four poems are closely linked and belong to one period 
of the poet’s career. In Gawayne, probably the first of the four, * 
the poet is still the minstrel rejoicing in the glamour of the 
Arthurian tale, but using it, in almost Spenserian spirit, to point 
a moral. In Pearl the minstrel has become the elegiac poet, 
harmonizing the old Teutonic form wi£h«the newer Romance 
rhyme. In Cleanness he has discarded all attractions of form, 
and writes, in direct alliterative metre, a stern homily on chastity. 
In Patience — a homiletic paraphrase of Jonah — he appears to 
be autobiographical, reminding himself, while teaching others, 
that “ Poverty and Patience are needs playfellows/’ He had 
evidently fallen on evil* days. 

It is noteworthy that soon after 1358 Boccaccio wrote his 
Latin eclogue Olympia in memory of his young daughter 
Violante. A comparative study of the two poems is full of 
interest; the direct influence of .the Latin on the English poem 
is not so clear as has been maintained. Pearl cannot be placed • 
earlier than 1360; it is most probably later .than Olympia . 
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Poems in the West Midland Dialect of the Fourteenth Century (edited 
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1869, 1885, 1896, 1901); Pearl , an English Poem of the Fourteenth 
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editor by Tennyson) ; revised edition of the text, privately printed, 
1897; new edition of text and translation, " King's Classics, 1910- 
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PEARSALL, ROBERT LUCAS DE (1795-1856), English 
composer, was born on the 14th of March 1795, at Clifton. 
Educated for the bar, he practised till 1825, when he left England 
for Germany and studied composition under Panny of Mainz ; 
with the exception of three comparatively short visits to 
England, during one of which he made the acquaintance of 
the English school of madrigals, he lived abroad, selling his 
family property of Willsbridge and settling in the castle of 
Wartensee, on the lake of Constance. He produced many works 
of lasting beauty, nearly all of them for voibes in combination : 
from his part songs, such as “ Oh, who will o’er the downs ? ” to 
his elaborate and scholarly madrigals, such as the admirable 
eight-part compositions, “ Great God of Love ” and “ Lay a 
Garland,” or the beautiful “Light of my Soul.” His reception 
into the Roman Church in his later years may have suggested 
the composition of some beautiful sacred music, among other 
things a fine “Salve Regina.” He wrote many valuable 
treatises on music, ^and edited a Roman Catholic hymn-book . 
He died on the 5th of Atagust 1856. ' 

PEARSON, CHARLES HENRY (1830-1894), British historian 
and colonial statesman, was born in London on the 7th of 
September 1830. After receiving his early education at Rugby 
and King’s College, London, he went up to Oxford, where he 
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was generally regarded as the most brilliant of an exceptionally 
able set, and in 1854 obtained a f fellowship at Oriel College. 
His constitutional weakness and bad eyesight forced him to 

• abandon medicine, which he had adopted as a career, and in 
1855 he returned to King's College as lecturer in English language 
and literature, a post which he almost immediately quitted 
for the professorship of modern history. He made numerous 
journeys abroad, th^naost important being his visit to Russia 
in 1858, his account of which was published anonymously in 
1859 under the title of Russia, by a Recent Traveller; an adven- 
turous journey through Poland during the insurrection of 1863, 
of which he gave a sympathetic and much praised account in 
the Spectator; and a visit to the United States in 1868, where 
he gathered materials for his subsequent? discussion of the negro 
problem in his National Lije and Character. In the meantine, 
besides contributing regularly, first to the Saturday Review and 
then to the Spectator , and editing the National Review, he wrote 
the first volume of The Early anjji Middle Ages of England (1861). 

# The work was bitterly attacked by Freeman, whose “ extrava- 

gant Saxonism ” Pearson had been unable to adopt. It appeared 
in 1868 in a revised form with the title of History of England 
during the Early and Middle Ages, accompanied by a second 
volume which met with general recognition. Still better was 
the reception of his admirable Maps of England in the First 
Thirteen Centuries (1870). But as the result of these labours he 
was threatened with total blindness; and, disappointed of 
receiving a professorship at Oxford, in 1871 he emigrated to 
Australia. Here he married and settled down to the life of a 
sheep-farmer; but finding his health and eyesight greatly 
improved, he came to Melbourne as lecturer on history at the 
university. Soon afterwards he became head master of the 
Presbyterian Ladies' College, and in this position practically 
organized the whole system of higher education for women in 
Victoria. On his election in 1878 to the Legislative Assembly 
he definitely adopted politics as his career. His views on the 
land question and secular education aroused the bitter hostility 
of the rich squatters and the clergy; but his singular nobility 
of character, no less than his powers of mind, made him one of 
the most influential men in the Assembly. He was minister 
without portfolio in the Berry cabinet (1880- 1881), and as 
minister of education in the coalition government of 1886 to 1890 
he was able to pass into law many of the recommendations of 
his report. His reforms entirely remodelled state education in 
Victoria. In 1892 a fresh attack of illness decided him to return 
to England. Here he published in 1893^ the best known of his 
works, National Life and Character. It is an attempt to show 
that the white man can flourish only in the temperate zones* 
that the yellow and black races must increase out of all propor- 
tion to the white, and must in time crush out his civilization. 
He died in London on the 29th of May 1894. • 

A volume of his Reviews and Critical Essays was published in 
1896, and was followed in 1900 by his autobiography, a work of 
great interest. 

PEARSON, JOHN (1612-1686), English divine and scholar, 
was born at Great Snoring, Norfolk, on the 28th of February 
1612. From Eton he passed to Queen's College, Cambridge, and 
was elected a scholar of King's in April 1632, and a fellow in 
1634. On taking orders in 1639 he was collated to the Salisbury 
prebend of Nether-Avon. In 1640 he was appointed chaplain to 
the lord-keeper Finch, by whom he was presented to the living 
of Thorington in Suffolk. In the Civil War he acted as chaplain 
to George Goring’s forces in the west. In 1654 he was made 
weekly preacher at St Clement's, Eastcheap, in London. With 
Peter Gunning he disputed against two Ionian Catholics on the 
subject of schism, a one-sided account of which was printed in 
Pans by one of the Roman Catholic disputants, under the title 
Scisme Unmask't (1658). Pearson also atgued against the 
Puritan party, and was much interested in Brian Walton's 
polyglot Bible. In 1659 he published in London his celebrated 
Exposition of the Creeds dedicated to his parishioners of St 
Clement's, Eastcheap, to whom |he substance of the work had 
been preached several years before. In the same year he 
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published the Golden Remains of the ever^ntemorable Mr John 
Hales of Eton, with an interesting memoir. Soon after the 
Restoration he was presented by Juxon, bishop of London, to 
the rectory of St Christopher-le-Stocks; and in 1660 he was 
created doctor of divinity at Cambridge, appointed a royal 
chaplain, prebendary of Ely, archdeacon of Surrey, and master 
of J&us College, Cambridge. In 1661 he was appointed Lady 
Margaret professor of divinity; and on the first day of the 
ensuing year he was nominated one of the commissioners for 
the review of the liturgy in the conference held at the Savoy. 
There he won the esteem of his opponents and high praise from 
Richard Baxter. On the 14th of April 1662 he was made master 
of Trinity College, Cambridge. In 1667 he was admitted a 
fellow of the Royal Society. In 1672 he published at Cambridge 
Vindiciae epistolarum S. Ignatii, in 4to, in answer to Jean 
Daill6. His defence of the authenticity of the letters of Ignatius 
has been confirmed by J. B. Lightfoot and other recent scholars. 
Upon the death of John Welkins in 1672, Pearson was appointed 
to the bishopric of Chester. In 1682 his Annales cyprianici were 
published at Oxford, with John Fell'* edition of that father's 
works. He died at Chester on the 16th of July 1686. His last 
work, the Two Dissertations on the Succession and Times of the 
First Bishops of Rome, formed with the Annales Paulini the 
principal part of his Opera posthuma , edited by Heniy Dodwell 
in 1688. 

• See the memoir in Biograpkia Britannica, and another by Edward 
Churton, prefixed to the edition of Pearson’s Minor Theological 
Works (2 vols., Oxford, 1844). Churton also edited almost the 
whole of the theological writings. 

PEARSON, JOHN LOUGHBOROUGH (1817-1897), English 
architect, son of William Pearson, etcher, of Durham, was born 
in Brussels on the 5th of July 1817, He was articled at the age 
of fourteen to Ignatius Bonomi, architect, of Durham, but soon 
removed to London, and worked under the elder Hardwicke. 
He revived and practised largely the art of vaulting, and acquired 
in it a proficiency unrivalled in his generation. He was, however, 
by no means a Gothic purist, and was also fond of Renaissance 
and thoroughly grounded in classical architecture. Prom the 
erection of his first church of Ellerker, in Yorkshire, in 1843, 
to that of St Peter's, Vauxhall, in 1864, his buildings are 
Geometrical in manner and exhibit a close adherence to pre- 
cedent, but elegance of proportion and refinement of detail lift 
them out of the commonplace of mere imitation. Holy Trinity, 
Westminster (1848), and St Mary’s, Dalton Holme (1858), are 
notable examples of this phase. St Peter's, Vauxhall (1864), 
his first groined church, was also the first of a series of buildings 
which brought Pearson to the forefront among his contempor- 
aries. In these he applied the Early English style to modern 
needs and modern economy with unrivalled success. St Augus- 
tine’s, Kilburn (1871), St John's, Red Lion Square, London 
(1874), St Alban’s, Birmingham fi88o), St Michael's, Croydon 
(1880), St John’s, Norwood (1881), St Stephen's, Bournemouth 
(1889), and All Saints', Hove (1889), are characteristic examples 
of his matured work. He is best known by Truro Cathedral 
(1880), which has a special interest in its apt incorporation 
of the south aisle of the ancient church. Pearson's conservative 
spirit fitted him for the reparation of ancient edifices, and among 
cathedrals and other historical buildings placed under his 
care were Lincoln, Chichester, Peterborough, Bristol and 
Exeter Cathedrals, St George's Chapel, Windsor, Westminster 
Hall and Westminster Abbey, in the surveyorship of which 
last he succeeded Sir G. G. Scott. Except as to the porches, 
the work of Scott, he re-faced the north transept of Westminster 
Abbey, and also designed the vigorous organ cases. In his hand- 
ling of ancient buildings he was repeatedly opposed by the ultra 
anti-restorers (as in the case of the west front of Peterborough 
Cathedral in 1896), but he generally proved the soundness 
of his judgment by his executed work. Pearson's practice was 
not confined to church building. Treberfydd House (1850), 
Quar Wood (1858), Lechlade Manor, an Elizabethan house 
(1873), Westwood House?, Sydenham, in the French Renaissance 
style (x88o), the Astor estate offices (1892} upon th6 Victoria 
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Embankment, London, the remodelling of the interiors of 
Clieveden House (1893) and No. 18 Carlton House Terrace (1894), 
with many parsonages, show his aptitude for domestic architec- 
ture. In general design he first aimed at form, embracing both 
proportion and contour; and his work may be recognized by 
accurate scholarship coupled with harmonious detail. It^ key- 
notes are cautiousness and refinement rather than boldness. 
He died on the nth of December 1897, and was buried in the 
nave of Westminster Abbey, where his grave is marked by the 
appropriate motto Sustinuit et abstinuit. He was elected A.R.A. 
in 1874, R.A. in 1880, was a fellow of the Society of Antiquaries, 
and a fellow and member of the Council of the Royal Institute 
of British Architects. 

The following are some of Pearson's more important works, 
not already named: Ferriby church (1846); Stow, Lincolnshire 
(restoration, 1850) ; Weybridge, St James's (1853) ; Freeland church, 
parsonage and schools (1866); Kilbum, St Peter’s Home (1868); 
Wentworth church (1872); Horsforth church (1874); Cullercoats, 
St George’s (1882); Chiswick, St Michael's (restoration, 1882); Great 
Yarmouth church (restoration, 1883); Liverpool, St Agnes' (1883); 
Woking Convalescent Home (1884); Headingley church (1884); 
Torquay, All Saints (1884); Maidstone, All Saints (restoration, 
1885); Shrewsbury Abbey (1886); Ayr, Holy Trinity (1886); Hythe 
church (restoration, 1887) ; Oxford, New College, reredos (com- 
pletion, 1889); Cambridge University Library (additions, 1889); 
Friern Barnet, St John's (1890) ; Cambridge, Sidney Sussex College 
(additions, 1890) ; Middlesex Hospital chapel (1890); Bishopsgaie, 
St Helen's (restoration, 1891); Maida Hill (Irvingite) church (1891); 
Barking, All Hallows (restoration, 1893) ; Cambridge, Emmanuel 
College (additions, 1893); Ledbury, St Michael’s (restoration, 
1894); Malta, Memorial church (1894); Port Talbot church (1895). 

(W. D. C.) 

PEARY, ROBERT EDWIN (1856- ), American Arctic 

explorer, was born at Cresson, Pennsylvania, on the 6th of May 
1856. He graduated at Bowdoin College in *877, dnd in 1881 
became a civil engineer in the U.S. navy with the rank of lieuten- 
ant. In 1884 he was appointed assistant-engineer in connexion 
with the surveys for the Nicaragua Ship Canal, and in 1887-1888 
he was in charge of these surveys. In 1886 he obtained leave of 
absence for a summer excursion to Disco Bay on the west coast 
of Greenland. From this point he made a journey of nearly a 
hundred miles into the interior, and the experience impressed 
him with the practicability of using this so-called inland ice-cap 
as a highway for exploration. In 1891 he organized an expedi- 
tion under the auspices of the Academy of Natural Sciences of 
Philadelphia. The party of seven included Lieut. Peary’s 
wife, the first white woman to accompany an Arctic ex- 
pedition. After wintering in Inglefield Gulf on the north- 
west coast of Greenland, in the following spring Lieut. Peary, 
with a young Norwegian, Eivind Astrup, crossed the inland 
ice-cap along its northern limit to the north-east of Greenland 
and back. The practical geographical result of this journey 
was to establish the insularity of Greenland. Valuable 
work was also performed by the expedition in the close 
study which was made of the isolated tribe of the Cape 
York or Smith Sound Eskimos, the most northerly people in 
the world. 1 Lieut. Peary was able to fit out another Arctic 
expedition in 1893, an d was again accompanied by Mrs Peary, 
who gave birth to a daughter at the winter quarters in Inglefield 
Gulf. The expedition returned in the season of 1894, leaving 
Peary with his coloured servant Henson and Mr Hugh G/ Lee 
to renew the attempt to cross the inland ice in the next year. 
This they succeeded in doing, but without being able to carry 
the work of exploration any farther on the opposite side of 
Greenland. During a sumjW excursion to Melville Bay in 
1894, Peary discovered thrdgglarge meteorites, which supplied 
the Eskimo#, with tfee matqnl for their iron implements, as* 
reported by Sir Jom'^Ross i^ 1818, and on his return in 1895 
he brought the twefe|malle|^ones with him. The remaining 
meteorit# was brougljhp New York in 1897. In 1898 Lieut. 
Peary published NortWMfd over the Great lce y a record of all his 
expeditions up to md, and in the same year he started; 

1 A narrativf^ttf thb^cpcdition written by Mrs Peary, and con- 
taining an account of the 4f Great White Journey across Greenland," 
by her husband, was published under the title of My Arctic Journal . 


on another expedition to the Arctic regions. Id this and sub- 
sequent expeditions he received financial aid from Mr Morris 
Jesup and the Peary Arctic Club. The greatest forethought 
was bestowed upon the organization of the expedition, a four- # 
years’ programme being laid down at the outset and a system 
of relief expeditions, provided for. A distinctive feature was 
the utilization of a company of Eskimos. Although unsuccessful 
as regards the North Pole, the expedition achieved the accurate 
survey (1900) of the northern* limit of the Greenland continent 
and the demonstration that beyond it lay a Polar ocean. 
In 1902 Peary with Henson and an Eskimo advanced as 
far north as lat. 84° 17 ' 27", the highest point then reached 
in the western hemisphere. Lieut. Peary had now been 
promoted to the rank of Commander, and on his return he 
was elected president of the American Geographical Society. 
In November 1903 he went to England on a naval commission 
to inquire into the system of n$val barracks in Great 
Britain, and was presented with the Livingstone Gold Medal 
of the Royal Scottish Geographical Society. Commander Peary 
then began preparations for another expedition by the con- ‘ 
struction of a special ship, named the Roosevelt,” the first 
ever built in the United States for the purpose of Arctic 
exploration. He sailed from New York on the 16th of July 
1905, having two years’ supplies on board. The “ Roosevelt ” 
wintered on the north coast of Grant Land, and on the 21st of 
February a start was made with sledges. The party experienced 
serious delay owing to open water between 84° and 85°, and 
farther north the ice was opened up during a six days’ gale, 
which cut off communications and destroyed the depots which 
had been established. A steady easterly drift was experienced. 
But on the 21st of April 1906,87° 6' was reached — the “ farthest 
north ” attained by man — by which time Peary and his com- 
panions were suffering severe privations, and had to make the 
return journey in the face of great difficulties. They reached 
the north coast of Greenland and subsequently rejoined the ship, 
from which, after a week’s rest, Peary made a sledge journey 
along the north coast of Grant Land. Returning home, the 
expedition reached Hebron, Labrador, on the 13th of October, 
the “ Roosevelt ” having been nearly wrecked en route . In 1907 
the narrative of this journey, Nearest the Pole , was published. 

In 1908 Peary started in the “ Roosevelt ” on the journey 
which was to bring him his final success. He left Etah on the 
1 8th of August, wintered in Grant Land, and set forward over the 
ice from Cape Columbia on the 1st of March 1909. A party of 
six started with him, and moved in sections, one in front of 
another. They were gradually sent back as supplies diminished. 
At the end of the month Captain Bartlett was the only white 
'man left with Peary, and he turned back in 87° 48' N., the highest 
latitude then ever reached. Peary, with his negro servant and 
four Eskimos, pushed on, and on the 6th of April 1909 reached 
the North Pole. They remained some thirty hours, took obser- 
vations, and on sdunding, a few miles from the pole, found no 
bottom at 1500 fathoms. The return was made in the face of 
no little difficulty, but the party, with the exception of one 
drowned, came safely to the “ Roosevelt,” which left her winter 
quarters on the 18th of July and reached Indian Harbour on 
the 5th of September. 

Just before the news came of Peary’s success another 
American explorer, Dr F. A. Cook (b. 1065), returning from 
Greenland to Europe on a Danish ship, claimed that he 
had reached the North Pole on the 21st of April 1908. He had 
accompanied an expedition northward in 1907, prepared to 
attempt to reach the Pole if opportunity offered, and according 
to his own story had done so, leaving his party and taking only 
some Eskimos, early in 1908. Nothing had been heard of him 
since March of that year,, and it was supposed that he had 
perished. Cook’s plaim to have forestalled Peary was at first 
credited in various circles, and he was given a rapturous 
'reception at Copenhagen;; but scientific opinion in England and 
America was more reserved, and eventually, after a prolonged 
dispute, a special committee of the university of Copenhagen, 
to whom his documents were submitted, declared that they 
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contained no ptoof that he had reached the Pole. By that rime 
most other people had come to an Adverse conclusion and the 
sensation was over. 

f PEASANT (O. Fr. paysant , Mod. paysan ; Lat. pagensis , 
belonging to the pagus or country; cf. “ pagan "), a countryman 
or rustic, either working for others, or, more specifically, owning 
or renting and working by his own labour a small plot of ground. 
Though a word of not very strict application, it is how frequently 
used of the rural population of si*ch countries as France, where 
the land is chiefly held by small holders, 44 peasant proprietors.’' 
(See Allotments and Metayage.) 

PEASE) EDWARD (1767-1858), the founder of a famou: 
industrial Quaker family in the north of England, was born at 
Darlington on the 31st of May 1767, his father, Joseph Pease 
(1737-1808), being a woollen manufacturer in that town. Hiving 
retired from this business Edward Pease made the acquaintance 
of George Stepheason, anjl with him took a prominent part in 
constructing the railway between Stockton and Darlington. 
He died at Darlington on the 31st ?>f July 1858. His second 
# son, Joseph Pease (1799-1872), who assisted his father in his 
railway enterprises, whs M.P. for South Durham from 1832 to 
1841, being the first Quaker to sit in parliament. He was 
interested in collieries, quarries and ironstone mines in Durham 
and North Yorkshire, as well as in cotton and woollen manu- 
factures; and he was active in educational and philanthropic 
work. Another son, Henry Pease (1807-1881), was M.P. for 
South Durham from 1857 to 1865. Like all the members of 
his family he vtas a supporter of the Peace Society, and in its 
interests he visited the emperor Nicholas of Russia just before 
the outbreak of the Crimean War, and later the emperor of the 
French, Napoleon III. 

Joseph Pease’s eldest son, Sir Joseph Whitwell Pease (1828- 
1903), was made a baronet in 1882. He was M.P. for South 
Durham from 1865 to 1885 and for the Barnard Castle division 
of Durham from 1885 to I 9°3- His elder son, Sir Alfred Edward 
Pease (b. 1857), who succeeded to the baronetcy, became famous 
as a hunter of big game, and was M.P. for York from 1885 to 
1892 and for the Cleveland division of Yorkshire from 1897 to 
1902. A younger son, Joseph Albert Pease (b. i860), entered 
parliament in 1892, and in 1908 became chief Liberal whip, 
being advanced to the cabinet as chancellor of the duchy of 
Lancaster in 1910. 

Another son of Joseph Pease was Arthur Pease (1837-1898), 
member of parliament from 1880 to 1885 and again from 1895 
to 1898. His son, Herbert Pike Pease (b. 1867), M.P. for 
Darlington 1898-1910, was one of the Unfonist Whips. 

The Diaries of Edward Pease were edited by Sir Alfred Pease in 
1907. 

PEAT (possibly connected with Med. Lat. petia , pecia , piece, 
ultimately of Celtic origin; cf. O. Celt, pet , O. If. pit , Welsh peth, 
portion), a product of decayed vegetation found in the form of 
bogs in many parts of the world. The continent of Europe is 
estimated to contain 212,700 sq. m. of bog; Ireland has 2,858,150 
acres, Canada 30,000,000 acres, and the United States 20,000,000 
acres. The plants which, give origin to these deposits are mainly 
aquatic, including reeds, rushes, sedges and mosses. Sphagnum 
is present in most peats, but in Irish peat Thacomitrum lanugino- 
sum predominates. # It seems that the disintegration of the 
vegetable tissues is effected partly by moist atmospheric oxida- 
tion and partly by anaerobic bacteria, yeasts, moulds and fungi, 
in depressions containing fairly still but not stagnant water, 
which is retained by an impervious bed or underlying strata. 
As decomposition proceeds the products become waterlogged 
and sink to the bottom of the pool ; in the course of time the 
deposits attain a considerable thickness, and the lower layers, 
under the superincumbent pressure of the water and later 
deposits, are gradually compressed and carbonized. The most 
favourable conditions appear to bo a moist atmosphere, and a 
mean annual temperature of about 45 0 F.; no bogs are found 
between latitudes 45 0 N. and 45 0 

Peat varies from a pale yellow or brown fibrous substance, 
resembling turf or compressed ha/, containing conspicuous plant 


remains,, to a compact dark brown material, resembling black 
clay when wet, and some varieties of lignite when dry. Two 
typical forms may be noticed : 44 Hill peat ” (the mountain or 
brown bogs of Ireland), found in mountainous districts, and 
consisting mainly of Sphagnum and Andromeda ; and 44 Bottom 
peat * (the lowland or red bogs of Ireland), found in lakes, 
rivers* and brooks, and containing Hypnum. It always contains 
much water, up to 90 %, which it is necessary to remove before 
the product can be efficiently employed as a fuel, and for most 
other, purposes. A specimen dried at ioo° C. had the composi- 
tion : carbon - 60*48 %, hydrogen=6*io %, oxygen = 32*55 %, 
nitrogen - 0*88 %, ash * 3*30%; the ash is very variable— from 
1 to ^5 % — and consists principally of clay and sand, with lesser 
amounts of ferric oxide, lime, magnesia, &c. The specific gravity 
has been variously given, owing to the variable water content 
and air spaces; when dried and compressed, however, it is denser 
than water. 

Peat-winning presents certain special features. The general 
practice is to cut a trench # about a foot deep with a peculiarly 
shaped spade, termed in Ireland a “^lane,” and remove sods 
from 3 to 4 ft. long. When one layer has been removed, the 
next is attacked, and so on. If the deposit be iriore solid step- 
working may be adopted, and should water be reached recourse 
may be had to long-handled slanes. The sods are allowed to 
drain, and then stacked for drying in the air, being occasionally 
turned so as to dry equally; this process may require about six 
weeks. The dried sods are known as 44 dug peat." Excavators 
and dredges are now extensively used, and the drying is effected 
in heated chambers, both fixed and revolving. 

The low value of ordinary dug peat as a fuel has led to processes 
for obtaining a more useful product. In M. Ekenberg's process 
the wet peat is pulped and milled so as to make it of uniform 
composition, aim the pulp passed into an oven maintained at 
i8o°-2oo° F„ where it is carbonized by superheated water. The 
pressed product, which resembles lignite, still contains 8 to 14 % of 
water; this is driven off by heat, and the residue briquetted. The 
final product is nearly equal to coal in calorific value, and has the 
additional advantage of a lower sulphur content — 0 2 to 0*4 % 
against about 2 % in ordinary coal. M. Zeigler's method leads to 
the production of a useful coke. Both these processes permit the 
recovery of valuable by-products, especially ammonium sulphate. 
Experiments for obtaining a gas suitable for consumption in gas- 
engines have been followed by commercial processes devised by the 
Mond Gas Corporation, London, and Crosslcy Bros, of Manchester, 
and by Caro and Frank in Germany. The processel essentially 
consist in destructively distilling peat in special retorts and under 
specified conditions, and, in addition to the gas, there is recovered 
a useful coke and also the nitrogen as ammonium sulphate. 

The conversion of the nitrogen into ammonia has been the subject 
of much work, and is commercially pursued, at a works at Carn- 
lough, Co. Antrim, under patents held by H. C. Woltercck. The 
peat is treated with a mixture of air and water vapour in special 
furnaces, and the gaseous products, including paraffin tar, acetic 
acid and ammonia, arc led through a special scrubber to remove 
the tar, then through a tower containing milk of lime to absorb 
the acid (the calcium acetate formed being employed for the manu- 
facture of acetone, &c.), and finally through a sulphuric acid tower, 
where the ammonia is converted into ammonium sulphate which 
is recovered by crystallization. 

Peat has also been exploited as a source of commercial alcohol, 
to be employed in motors. In the process founded on the experi- 
ments of R. W. Wallace and Sir W. Ramsay, which gives 25 to 20 
gallons of spirit from a ton of peat, the peat is boiled with water 
containing a little sulphuric acid, the product neutralized with 
lime and then distilled; the ammonia is also recovered. In another 
process a yield of 40 gallons of spirit and 66 tb of ammonium 
sulphate per ton of peat is claimed. 

Of other applications we may notice C. E. Nelson's process for 
making a paper, said to be better than ordinary wrapping ; the first 
factory to exploit this idea was opened at Capac, Michigan, in 1906. 
Peat has been employed a§ a manure for many years, and recently 
attempts have been made to convert artificially its nitrogen into 
assimilable nitrates; such a process was patented by A. Muntz 
and A. G. Girard of Paris, in 1907. 

See P. R. Bjdrling and F. T. Gissing, Peat and its Manufacture 
(1907); F. T. Gissing, Commercial Peat (1909); E. Nystrom, Peat 
and Lignite (1908), published by Department of Mines of Canada. 

PECAUT) FELIX (1828-1898), Frenc^ educationist, a mem- 
ber of an old Huguenot family, was Jifpm at Salies de B6arn 
in 182^. He was lor some months evangelical pastor at Salies, 
but he had no pretence of sympathy with ecclesiastical authority. 
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He was consequently compelled to resign his pastorate, and for 
some years occupied himsdf by urging the claims of a liberal 
Christianity. In 1879 he conducted a general inspection of 
primary education for the French government, and several 
similar missions followed. His fame chiefly rests in his successful 
organization of the training school for women teachers at 
Fontenoy-aux-Roses, to which he devoted fifteen years of 
ceaseless toil. He died on the 31st of July 1898. 

A summary of his educational views is given in his Public 'Educa- 
tion and National Life (1897). 

PECCARY, the name of the New World representatives of 
the swine (Suidae) of the E. hemisphere, of which they constitute 
the sub-family Dicotylinae (or Tagassuinae ). (See Artiod actyla 
and Swine.) 

The teeth of the peccaries differ from those of the typical Old 
World pigs ( Sus ), numerically, in wanting the upper outer incisor 
and the anterior premolar on each side of each jaw, the dental 
formula being : i. ij, c. j, p. i}, m. $,jtotal 38. From those of all 
Old World swine or Suinae y the upper canines, or tusks, differ 
in having their points directed downwards, not outwards or 



«. The Collared Peccary [Dicotyles tajacu). 


upwards; these being very sharp, with cutting hinder edges, 
and completely covered with enamel until worn. The lower 
canines are large and directed upwards and outwards, and 
slightly curved backwards. The cheek-teeth form a continuous 
series, gradually increasing in size from the first to the last : the 
molars having square four-cusped crowns. The stomach is 
much more complex than in the true pigs, almost approaching 
that of a ruiqinant. In the feet the two middle (third and 
fourth) metacarpal and metatarsal bones, which are completely 
separate in the pigs, arc united at their upper ends. On the 
fore-foot the two (second and fifth) outer toes are equally 
developed as in pigs, but on the hind-foot, although the inner 
(or second) is present, the outer or fifth toe is entirely wanting, 
As in all Suidae the snout is truncated, and the nostrils are 
situated in its flat, expanded, disk-like termination. Thp oars 
are rather small, ovate and erect; and there is no external 
appearance of a tail. 

Peccaries, which range from New Mexico and Texas to Patagonia, 
are represented by two jnain types, of which the first is the 
collared peccary, Dicoty ] $$:**(or Tagassu) tajacu , which has an 
extensive range in SouthAmerica. Generally it is found singly 
or in pairs, or, utmost in^piall herds of from eight to ten, and is 
not inclined MHtack other animals or human, beings. Its 
colour is dark grey; with a white or whitish band passing across 
the chest from shoulder^ shoulder. The length of the head 
and body is' about 36 inr The second form is typified by. the 
white-lipped peccary nr warri, D . (or T,) labiatus , or pecari , 
representing thej£pub-§£nus Olidosus. Typically it is rather 
larger than the coflared specie^, being* about 40 in. in length, 
of a blackish colohr, with' the lips and lower jaw white. It is 


not found farther north than Guatemala, or south of Paraguay. 
Generally met with in largtf'droves of from fifty to a hundred, it 
is of a more pugnacious disposition than the former species, 
and a hunter who encounters a herd in a forest has often to climl} 
a tree as his only change of safety. Peccaries are omnivorous, 
living on roots, fallen fruits, worms and carrion, and often inflict 
great devastation upon crops. Both types are so nearly allied 
that they will breed together freely in captivity. Unlike pigs, 
they never appear to produce more than two young ones at a 
birth. 

'• Remains of extinct peccaries referable to the modem genus 
occur in the caverns and superficial deposits of South America, 
but not in the earlier formations. This, coupled with the 
occurrence of earlier types in North America, indicates that the 
group is a northern one. . Of the extinct North American 
peccaries, the typical Dicotyles occur in the Pliocene while the 
Miocene Bothriolabis , which has tu$ks of the peccary type, 
approximates in the structure of its cheek-teeth to the European 
Miocene genus among the )Suinae. From this it may be inferred 
that the ancestral peccaries entered America in the Upper 
Oligocene. Platygonus is an aberrant type which died out in 
the Pleistocene. (R. LM 

PECHLIN, KARL FREDRIK (1720-1796), Swedish politician 
and demagogue, son of the Holstein minister at Stockholm, was 
educated m Sweden, and entered the Swedish army. He rose 
to the rank of major-general, but became famous by being the 
type par excellence of the corrupt and egoistic Swedish parlia- 
mentarian of the final period of the Frihetstideh (see Sweden : 
History ); he received for many years the sobriquet of “ General 
of the Riksdag.” Pechlin first appears prominently in Swedish 
politics in 1760, when by suddenly changing sides he contrived 
to save the “ Hats ” from impeachment. Enraged at being 
thus excluded from power by their former friend, the “ Caps ” 
procured Pechlin’s expulsion from the two following Riksdags. 
In 1769 Pechlin sold the “ Hats ” as he had formerly sold the 
“ Caps,”, and was largely instrumental in preventing the pro- 
jected indispensable reform of the Swedish constitution. During 
the revolution of 1772 he escaped from Stockholm and kept 
quietly in .the background. In 1786, when the opposition 
against Gustavus III. was gathering strength, Pechlin reappeared 
in the Riksdag as one of the leaders of the malcontents, and is 
said to have been at the same time in the pay of the Russian 
court. In 1789 he was one of the deputies whom Gustavus III. 
kept under lock and key till he had changed the government 
into a semi-absolute monarchy. It is fairly certain that Pechlin 
was at the bottom of the plot for murdering Gustavus in 1792. 
On the eve of the assassination (March 16) the principal 
conspirators met at his house to make their final preparations 
and discuss the form of government which should be adopted 
after the king's- death. Pechlin undertook to crowd the fatal 
masquerade with accomplices, but took care not to be there 
personally. He was arrested on the 17th of March, but nothing 
definite could ever be proved against him. Nevertheless he 
was condemned to imprisonment in the fortress of Varberg, 
where he died four years later. 

See R. N. Bain, Gustavus III . and his Contemporaries (London, 
1905). (R.N.B.) 

PECHORA* a river of N. Russia, rising in the Urals, almost 
on 62° N., in the government of Perm. It flows W. for a short 
distance, then turns N. and maintains that direction up to 
about 66° 2 o' N. It then describes a double loop, to N. and 
to S., and after that resumes its N. course, finally emptying 
into the Gulf of Pechora, situated between the White Sea and 
the Kara Sea. * Its total length is 970 m. At its mouth it forms 
an. elongated delta. Although frozen in its upper reaches for 
190 days in the year and fqr 138 days in its lower reaches, it 
is navigable throughout the greater part of its cAurse. Its 
drainage basin covers an. area of 127,200 sq. m. The principal 
tributaries are, on the right, the Ilych and the Usa, and on the 
left the Izhma, the Tsylma and the Sula. 

PECK, a dry measure of capacity, especially used for. grain. 
It contains 8, quarts or a, gklfons, and is i of a bushel. The 
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imperial peck contains 554*548 cub. tin., in the United States 
of America 537*6 cub. in. The word is in M.E. pek, and 
is found latinized as peccutn or pekka. In Med. Lat. are found 
fkcotinus, “ mensura frumentaria,” and picotus , “ mensura 
liquidorum ” (Du Cange, Gloss, s.w.) These words seem to be 
connected with the Fr. picoter, to peck, of a bird, and this would 
identify the word with “ peck,” a variant of “ pick,” a tap or 
stroke of the beak, especially use^ of the action of a bird in 
picking up grain or other food. The sense-development in this 
case is very obscure, and the name of the measure is found much 
earlier than “ peck ” as a variant form of “ pick.” 

PECKHAM, JOHN (d. 1292), archbishop of Canterbury, was 
probably a native of Sussex, and received his early education 
from the Cluniac monks of Lewes. About 1250 he joined the 
Franciscan order and studied in their Oxford convent. Shortly 
afterwards he proceeded to the university of Paris, where he 
took his degree under St Bonavcnture and became regent in 
theology. For many years Peckham taught at Paris, coming 
into contact with the greatest scholars of the day, among others 
St Thomas Aquinas. About 1270 he returned to Oxford and 
taught there, being elected in 1275 provincial minister of the 
Franciscans in England, but he was soon afterwards called 
to Rome as lector sacri palatii, or theological lecturer in the 
schools of the papal palace. In 1279 he returned to England as 
archbishop of Canterbury, being appointed by the pope on the 
rejection of Robert Burnell, Edward I/s candidate. Peckham 
was always a strenuous advocate of the papal power, especially 
as shown in the Council of Lyons in 1274. His enthronement 
in October 1279 marks the beginning of an important epoch 
in the history of the English primacy. Its characteristic note 
was an insistence on discipline which offended contemporaries. 
Peckham’s zeal was not tempered by discernment, and he 
had little gift of sympathy or imagination. 1 1 is first act on 
arrival in England was to call a council at Reading, which met in 
July 1279. Its main object was ecclesiastical reform, but the pro- 
vision that a copy of Magna Carta should be hung in all cathedral 
and collegiate churches seemed to the king a political action, 
and parliament declared void any action of this council 
touching on the royal power. Nevertheless Peckham’s relations 
with the king were often cordial, and Edward called on him for 
help in bringing order into conquered Wales. The chief note 
of his activity was, however, certainly ecclesiastical. The 
crime of “ plurality,” the holding by one cleric of two or more 
benefices, was especially attacked, as also clerical absenteeism 
and ignorance, and laxity in the monastic life. Peckham’s 
main instrument was a minute system of “ visitation,” which he 
used with a frequency hitherto unknown. Disputes resulted, 
and on some points Peckham gave way, but his powers as papal 
legate complicated matters, and he did much t° strengthen 
the court of Canterbury at the expense of the lower courts. 
The famous quarrel with St Thomas of Cantihipe, bishop of 
Hereford, arose out of similar causes. A more attrac tive side 
of Peckham’s career is his activity as a writer. The numerous 
manuscripts of his works to be found in the libraries of Italy, 
England and France, testify to his industry as a philosopher 
and commentator. In philosophy he represents the Franciscan 
school which attacked the teaching of St Thomas Aquinas 
on the “ Unity of Form*.” He wrote in a quaint and elaborate 
style on scientific, scriptural and moral subjects and engaged 
in much controversy in defence of the Franciscan rule and 
practice. He was “ an excellent maker of songs,” and his 
hymns are characterized by a lyrical tenderness which seems 
typically Franciscan. Printed examples o£ his work as com- 
mentator and hymn writer respectively may be found in the 
fir amentum trium ordinum (Paris, 1512), and his office for 
Trinity Sunday in the “ unreformed ” breviary. 

. The chief authority on Peckham as archbishop of Canterbury, 
is the Registrum fratris Johannis Peckham , edited by C. Trice 
Martin for the Foils Series (London, 1882-1885). A sympathetic 
account of his life as a Franciscan is to be found in L. Wadding, 
Annates minorum (Lyons, 1625, 1654). Sec also the article by 
d . Kf n gsford in Diet. Nat. Biog. t arid Wilkin's Concilia magnae 
Bntanniae (London, 1737). (E. O’N.) 


PECOCK (or Peacock), REGINALD (c. 139 1460), English 
prelate and writer, was probably born in Wales, and was edu- 
cated at Oriel College, Oxford. Having been ordained priest 
in 1421, he secured a mastership in London in 1431, and soon 
became f prominent by his attacks upon the religious position 
of the Lollards. In 1444 he became bishop of St Asaph, and 
six years later bishop of Chichester. He was an adherent of 
the house of Lancaster and in 1454 became a member of the privy 
council. In attacking the Lollards Pecock put forward religious 
views far in advance of his age. He asserted that the Scriptures 
were not the only standard of right and wrong; he questioned 
some of the articles of the creed and the infallibility of the 
Church; he wished “ hi clcer witte drawe men into consente of 
trewe feith otherwise than bi fire and swerd or hangement ” and 
in general he exalted the authority of reason. Owing to these 
views the archbishop of Canterbury, Thomas Bourchier, ordered 
his writings to be examined, This was done and he was found 
guilty of heresy. He was rcftioved from the privy council and 
he only saved himself from a painful death by privately, 
and then publicly (at St Paul’s Cross, Dec. 4, 1457), renounc- 
ing his opinions. Pecock, who has been called “ the only 
great English theologian of the 15th century,” was then 
forced to resign his bishopric, and was removed to Thorney 
Abbey in Cambridgeshire, where he doubtless remained until his 
dea^h. The bishop’s chief work is the famous Repressor of 
over-much weeting [blaming] of the Clergte, which was issued 
about 1455. In addition to its great importance in the history 
of the Lollard movement the Repressor has an exceptional 
interest as a model of the English of the time, Pecock being 
one of the first writers to use the vernacular. In thought and 
style alike it is the work of a man of learning and ability. 

A biography of the author is added to the edition of the Repressor 
published by C. Babington for the Foils Series in i860. Pecock's 
other writings include the Book or Rule of Christian Religion ; the 
Donct, “ an introduction to the chief truths of the Christian faith 
in the form of a dialogue between father and son "; and the Folewer 
to the Donet. The two last works are extant in manuscript. His 
Book of Faith has been edited from the manuscript in the library 
of Trinity College, Cambridge, by J. L. Morison (Glasgow, 1909). 
See also John Lewis, Life of Pecock (1744; new cd., 1820). 

PECORA (plural of Lat. pecus, cattle), a term employed — irt a 
more restricted sense — in place of the older title Ruffiinantia, 
to designate the group of ruminating artiodactyle ungulates 
represented by oxen, sheep, goats, antelopes, deer, giraffes, &c. 

The leading characteristics of the Pecora are given in some 
detail in the article Artiodactyla ( q.v .); but it is necessary to 
allude to a few of these here. Pecora, or true ruminants as 
they may be conveniently called, have complex stomachs and 
chew the cud; they have no upper incisor teeth; and the lower 
canines are approximated to the outer incisors in such a manner 
that the three incisors and the one canine of thfe two sides 
collectively form a continuous semicircle of four pairs of nearly 
similar teeth. In the cheek-teeth the component columns are 
crescent-shaped, constituting the selcnodont type. In the fore- 
limbs the bones corresponding to the third and fourth metacar- 
pals of the pig’s foot are fused into a cannon-bone; and a similar 
condition obtains in the case of the corresponding metatarsals 
in the Bind-limbs. There is generally no sagittal crest to the 
skull ; and the condyle of the lower jaw is transversely elongated. 
Another general, although not universal, characteristic of the 
Pecora is the presence of simple or complex appendages on the 
forehead commonly known as horns. In a few existing species, 
such as the musk-deer and* the water-deer, these appendages 
ar£ absent, and they are likewise lacking in a large number 
of extinct members of the group, in fact in all the earlier ones. 
They are, therefore, a specialized feature, which has only recently 
attained its full development. 

These horns present several distinct structural types, which may 
be classified as follows : — f 

I. The simplest type is that of the giraffe, in which three bony 
prominences — a single one in front and a pair behind — quite 
separate from the underlying bones and covered during life with 
skin, occupy the front surface of the skftll. The summits bfthe 
hind pair are surmounted by bristly hairs. In the extinct 
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Sivatherium there are two pair3 of such appendages, of which the 
hinder are large and were probably covered during life either with 
skin or thin horn. In the giraffes the separation of the horns from 
the skull may be a degenerate character. 

II. Jn the Asiatic muntjac deer we find a pair of skin-covered 
horns, or “ pedicles," corresponding to the paired horrfc of the 
giraffe, although welded to the skull. From the summits^ of these 



Fig. I. — Head of Siamese Deer ( Cervus schomburgkii) , showing 
antlers. 

pedicles arise secondary outgrowths, at first covered with skin, 
which (owing to the growth of a ring of bone at the base arresting 
the flow of blood) eventually dries up and leaves bare bone incapable 
of'further growth. In the muntjac the bare bony part, or " antler," 
is small »in proportion to the skin -covered pedicle, and simple in 
structure; but in the majority of deer the antler increases in size 
at the expense of the pedicle- -which dwindles and in some species, 
like the Siamese deer (fig. i), the sambar and the red deer, becomes 
very large and more or less branched. Owing to liability to necrosis, 
the permanent retention of such a mass of dead bone would be 
dangerous; and tfic antlers are consequently shed annually (or 
every few years), to be renewed the following year, when, till the 
animal becomes past its prime, they are larger than their predeces- 
sors. The periodical shedding is also necessary in order to allow of 
this increase in size. With the exception of the reindeer, antlers 
arc confined* to the males. 

III. The third type of horn is presented by the American 
prongbuck, or pronghorn, in which bony processes, or “cores," corre- 
sponding to the horns of the giraffe, have acquired a horny sheath, 
in place of skin ; the sheath being in this instance forked, anti annually 
shed and renewed, although the core is simple. The sheaths arc 
akin to hair in structure, thus suggesting affinity with the hairs 
surmounting the giraffe's horns. Female prongbuck may or may 
not have horns. 

IV. In the great majority of “ Hollow-horned Run r iinants," 

such as oxen, sheep, goats and antelopes (fig. 2 ), the horny sheath 
(or true “ horn ") forms a simple unbranched cone, which may be 
compressed, spirally twisted, or curved in one or more directions, 
but is permanently retained and continues to grow throughout 
lifefrom the base, while it becomes worn away at the tip. Rarely, 
as in the four-homed antelope, thermo arc two pairs of horns, in 
many cases these horns are present in both sexes. «. 

Dr II. Gadow is of opinion that the antlers of the deer, the horn- 
like protuberances on the skull of the giralfc, and the true horns 
of the prongbuck and other hollow-horned ruminants (Bovidae) 
are all different stages of evolution from a single common type : 
the antlers of the deer being the most primitive, and the horns of 
the Bovidae the most specialized. From the fact that the bony 
horn-core of thp hollojy-horned ruminants first develops as a separate 
ossification, as do the horns of the giraffe, while the pedicle of the 
antler9 of the deer grow direct from # the frontal bone, it has been 
proposed to place the holldw-horncd ruminants (inclusive of the 
prongbuck) and, the giraffes in one group and the deer in another. 
This arrangement has the disadvantage of separating the deer from 


the giraffes, to which they are evidently nearly related; but Dr 
Gadow 's work brings them more into line. Whether he is right 
in regarding the hollow-homed ruminants as derived from the 
primitive deer may, however, be a matter of opinion. Ono very 
important fact recorded by Dr Gadow is that calves and larmis 
shed their horns at an early age. The Bovidae are thus brought 
into nearer relationship with the American prongbuck (the only 
living ruminant which sheds its horn-cover in the adult condition) 
than has generally been supposed. 

The above-mentioned four # types of ‘skull appendages are gener- 
ally regarded as severally characteristic of as many family groups, 
namely the Giraffidae , Cervidae, Antilocapridae and Bovidae . The 
two last arc, however, much more closely connected than are cither 
of the others, and should perhaps be united. 

Giraffidae. — In the Giraffidae , which include not only giraffes 
(Giraffa) but also the okapi (Ocapia) and a number of extinct 
species from the Lower Pliocene Tertiary deposits of sduthern 
Europe, Asia and North Africa, the appendages on the skull arc of 
type No. I., and may well be designated “ antler- horns." Another 
important feature is that the lower canine has a cleft or two-lobed 
crown, so that it is unlike the incisors to which it is approximated. 
There are no upper canines; astd the cheek-teeth are short-crowned 
(brachyodont) with a peculiar grained enamel, resembling the 
skin of a slug in character. The feet have only two hoofs, all traces 
of the small lateral pair found in many other ruminants having 
disappeared. 

The giraffes (Giraffa) are now an exclusively African genus, and 
have long legs and neck, and three horns— a single one in front 
and a pair behind — supplemented in some instances with a rudi- 
mentary pair on the occiput. 

The okapi (Ocapia), which is also African but restricted to the 
tropical forest- region, in place of being an inhabitant of more or 
less open country, represents a second genus, characterized by the 
shorter neck and limbs, the totally different type of colouring, and 
the restriction of the horns to the male sex, in which they form 
a pair on the forehead; these horns being more compressed than 



Fig. 2. — Head of Grant's Gazelle (Gazella granti), showing “horns. 

the paired horns of the giraffe, and penetrating the skin at their 
summits (see Giraffe and Okapi). Remains of extinct species 
of giraffe occur i* the Lower Pliocene formations of Greece, Hungary, 
Persia, Northern India and China. From deposits of the same 
age in Greece, Samos and elsewhere have been obtained skulls 
and other remains of Palaeotragus or Samotherium , a ruminant 
closely allied to Ocapia, the males of which were armed with a very 
similar pair of dagger-shaped horns. // elladotherium was a much 
larger animal, known by a lingle hornless skull from the Pliocene 
of Greece, which may be that of a female. In the equally large 
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Bramatherium and Hydaspitherium of T^dia the horns of the males 
were complex, those of the former including an occipital pair, 
while those of the latter arise from a common base. In both 
genera, as in the okapi, there is a vacuity in front of the orbit. 
Qirgcst of all is Sivatnerium , typically from the Lower Pliocene of 
Northern India, but also recorded from Adrianople, in which the 
skull of the male is short and wide, with a pair of simple conical 
horns above the eye, and a huge branching pair at the vertex. 
Libytherium is an allied form from North Africa. Whether the 
Giraffidae were original^ aft Africaner a Euro- Asiatic group there 
is not yet sufficient evidence to decide. The family is unrepre 
sented in the western hemisphere. 

Cervidae . — In the deer-tribe, or Ccrvidae , the lower canine, as in 
the two following families, is simple and similar to the incisors. 
The frontal# appendages, when present, are confined (except in the 
case of the reindeer) to the males, and take the form of antlers, that 
is to say of type No. II. in the foregoing description. As a general 
rule, the molars, and more especially the first, arc partially brachy- 
odont (short-crowned) ; although they arc taller in the chital ( Cervus 
axis). In the skull there are two orifices to the lachrymal duct, 
situated on or inside the rim*of the orbit. A preorbital vacuity of 
such dimensions as to exclude the lachrymal bone from articulation 
with the nasal. Upper canines usually present in both sexes, and 
sometimes attaining a very great size in the male (see fig. 3). 



Fig. 3. — Skull of Chinese Water-Doer, Hydrelafihus inermis (adult 
male), a Deer without Antlers, but with largely developed upper 
canine tcctli. (x U 


Lateral digits of both fore and hind feet almost always present, 
and frequently the lower ends of the mctacarpals and the meta- 
tarsals as well. Placenta with few cotyledons. Gall-bladder 
absent (except in the musk-deer, Moschus). This family contains 
numerous species, having a wide geographical distribution, ranging 
in the New World from the Arctic circle as far south as Patagonia, 
and in the Old World throughout the whole of F.uropo and Asia, 
but absent in Africa south of the Sahara, and, of course, Australasia. 
Evidently the family originated in the northern continent of the 
Old World, from which an entrance was effected by way of Bering 
Strait into America. Some of the more northern American deer, 
such as the wapiti, reindeer and elk (moose)t are closely allied to 
Old World species; but there is also a group of exclusively American 
deer (Mazarna ) — the only one found in Central and South America 
— the members of which arc unlike any living Old World deer; 
and these must be regarded as having reached the western hemi- 
sphere at an earlier dato than the wapiti, reindeer and elk (sec 
Deer, Elk, Fallow-Deer, Muntjac, Musk- Deer,* Pit re David's 
Deer, Reindeer, Roebuck, Water-Deer, &c.). # 

Remains of deer more or less nearly allied to species inhabiting 
the same districts are found over the greater part of the present 
habitat of the family. Tt is noteworthy, however, that certain 
Pliocene European deer ( Anoglochis ) appear to be closely allied to 
the modern American deer (Mazarna). As we descend in the geo- 
logical series the deer have simpler antlers, as in the European 
Miocene Dicrocerus ; while in the Oligocene Amphitraqulus , Dremo- 
therium and Palaeomeryx , constituting the family Palaeomerycidae , 
antlers were absent, and the crowns of the molars so low that the 
whole depth of the hollows between the crescentic columns is com- 
pletely visible. Most of these animals were of small size, and many 
had long upper canines, like those of the existing Hydrelaphus ; 
while in all there was no depression for a gland in front of the eye. 

From North America have been obtained remains of certain 
ruminants which seem in some degree intermediate between dccr« 
and the prongbuck. Of one of these a complete skeleton was 
obtained in 1901 from the Middle Miocene deposits of north-eastern 
Colorado, and as mounted stands 19 in. in height at the withers. 
With the exception that the right antler is malformed and partially 
aborted, and that the bones of the lateral toes* have been lost, 
the skeleton is practically complete. The one complete antler has 
a well-marked burr and a long undivided beam, wnich eventually 
forks. After this there is a bifurcation of the hinder branch, thus 
producing three tines. "Yrom the presence of these well-marked 
antlers the skeleton would at first sight be set down as that of a 
small and primitive deer, conforming In regard to the structure of 
these append a ores to the American type of the group. Mr W. D. 


Matthew shows, however, that the skeleton of Merycodus > as the 
extinct ruminant is called, differs markedly from that of all deer. 
The most noteworthy point of distinction is in the skull, in which 
the facial portion is sharply bent down on the posterior basal axis 
in the fashion characteristic of the hollow- horned ruminants (oxen, 
antelope, &c.), and the American prongbuck, instead of running 
more or less nearly parallel to the same, as in deer. Again, the 
cheek-tcbth have tnc tall crowns characteristic of a large number 
of representatives of the first group and of the prongbuck, thereby 
showing that Merycodus can scarcely be regarded as a primitive 
type. As regards the general structure of the rest of the skeleton, 
it must suffice to say that this agrees closely with that of the ante- 
lopes and the prongbuck, and diifers markedly from the cervine 
type. In the absence of any trace of the lower extremities of the 
metacarpal and metatarsal bones of the lateral toes the skeleton 
differs from the American deer, and resembles those liollow-horned 
ruminants in which these toes persist. 

As a whole Merycodus presents a curious mixture of cervine 
and antilopine character. To explain these, two alternatives are 
offered by the describer. Either wc must regard Merycodus as 
a deer which parallels the antelopes and the prongbuck in every 
detail of skeletal structure, or else, like the prongbuck, an antelope 
separated from the main stock at a date sufficiently early to have 
permitted the development of a distinct type of cranial appendages, 
namely, antlers in place of true horns. The former alternative, 
it is urged, involves a parallelism too close and too uniform between 
unrelated types to have been probable. On the latter view Mery - 
codus, the prongbuck ( Antilocapra ) and the antelopes must be 
regarded as representing three branches from an original common 
stock, divergent as regards the structure of their cranial appendages, 
but parallel in other respects. If, therefore, Antilocapra deserves 
to lib separated as a family from the Bovidae, the same can scarcely 
be refused for Merycodus. But American extinct types appear to 
indicate signs of intimate relationship between antelopes, prong- 
buck and deer, and it may be necessary eventually to amend the 
current classification. As a temporary measure it seems prefer- 
able to regard Merycodus either as representing a distinct sub- 
family of Antilocapridae or a family by itself, the latter course 
being adopted by Mr Matthew. 

Whatever be the ultimate verdict, the association of antlers — 
an<d these, be it noticed, conforming almost exactly with the forked 
type characteristic of American deer — with an antilopine type of 
skull, skeleton and teeth in Merycodus is a most interesting and 
unexpected feature. Merycodus was named many years ago l>y 
Professor J. Lcidy on the evidence of imperfect materials, and other 
remains now known to belong to the same type were subsequently 
described as Cosoryx, to which Blastomcryx sccins to be allied 
Not till the discovery of the skeleton of the species described by 
Mr Matthew was it possible to arrive at an adequate conception of 
the affinities of this remarkable ruminant. • 

Antilocapridae. -By many modern writers the American prong- 
buck, pronghorn or " antelope," alone forming the genus Antilo- 
capra, is regarded as representing merely a sub-family of the Bovidae, 
to which latter group the animal is structurally akin. In view of 
what lias been stated in the preceding paragraph with regard to 
the extinct American genus Merycodus, it seems, however, at least 
provisionally advisable to allow the prongbuck to remain as the 
type of a family — Antilocapridae. The characteristic of this family 
— as represented by the prongbuck — is that the sheath of the horns 
is forked, and shed annually, or every few years. The cheek- 
teeth are tall -crowned (hypsodont), and lateral hoofs arc wanting 
(sec Prongbuck). 

Bovidae. — I-astly, wc have the great family of hollow-horned 
ruminants or Bovidae, in which the horns (present in the males at 
least of all the existing species) take the form of simple non-deciduous 
hollow sheaths growing upon bony cores. As a rule the molars 
arc tall-crowned (hypsodont). Usually only one orifice to the 
lachrymal canal, situated inside the rim of the orbit. Lachrymal 
bone almost always articulating with the nasal. Canines absent 
in both sexes. The lateral toes may be completely absent, but 
more often are represented by the hoofs alone, supported sometimes 
by a very rudimentary skeleton, consisting of mere irregular nodules 
of bone. Lower ends of the lateral metacarpals and metatarsals 
never present. Gall-bladder almost always present. Placenta 
with many cotyledons. 

The Bovidae form a most extensive family, with members widely 
distributed throughout the Qld World, with the exception of tho 
Australian region; but in America they arc less numerous, and 
confined to the Arctic and northern temperate regions, no species 
being indigenous either to South or Central America. The home 
of tho family was evidently the Old World, whence a small number 
of forms made their way into North America by way of what is 
now Bering Strait. It has already been pointed out that the 
Cervidae originated in the northern continent of the Old World; 
and it has been suggested that the Bovidae werj developed in 
Africa. Unfortunately, we know at preseift practically nothing 
as to the past history of the croup, all the fossil species at present 
discovered approximating more or less closely to existing types. 
While admitting, therefore, that there ate several facts in "favour 
of the theory of an African origin of the Bovidae , final judgment 
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must for the present be suspended. For the various generic 
types see Bovidae, and the special articles referred to under that 
heading. (K. L.*) 

PECS (Ger. Fun f kitchen), a town of Hungary, capital of 
the county of Baranya, 160 m. S.S.W. of Budapest *by rail. 
Pop. (1900), 42,25 2. It lies on the outskirts of the Mecspk Hills, 
and is composed of the inner old town, which is laid out in an 
almost regular square, and four suburbs. P£cs is the see of a 
Roman Catholic bishop, and its cathedral, reputed one of the 
oldest churches in Hungary, is also one of the finest medieval 
buildings in the country. It was built in the nth century in 
the Romanesque style with four towers, and completely restored 
in 1881-1891. In the Cathedral Square is situated the Sacellum , 
a subterranean brick structure, probably a burial-chapel, dating 
from the end of the 4th or the beginning of the 5th century. 
Other noteworthy buildings are the parish church, formerly a 
mosque of the Turkish period ; the hospital church, also a former 
mosque, with a minaret 88 ft. high, and another mosque, the 
bishop’s palace, and the town and county hall. P6cs has 
manufactories of woollens, porcelain, leather and paper, and 
carries on a considerable trade in tobacco, gall-nuts and wine. 
The hills around the town are covered with vineyards, which 
produce one of the best wines in Hungary. In the vicinity are 
valuable coal-mines, which since 1858 arc worked by the Danube 
Steamship Company. 

According to tradition P£cs existed in the time of the Rorhans 
under the name of Sompiana , and several remains of the Roman 
and early Christian period have been found here. In the 
Frankish-German period it was known under the name of 
Quinque ecclesiae ; its bishopric was founded in 1009. King 
Ludwig I. founded here in 1367 a university, which existed 
until the battle of Moh&cs. In 1543 it was taken by the Turks, 
w ? ho retained possession of it till 1686. 

PECTORAL, a word applied to various objects worn on the 
breast (Lat. pectus); thus it is the name of the ornamental plate 
of metal or embroidery formerly worn by bishops of the Roman 
Church during the celebration of mass, the breastplate of the 
Jewish high priest, and the metal plate placed on the breast of 
the embalmed dead in Egyptian tombs. The “ pectoral cross,” 
a small cross of precious metal, is worn by bishops and abbots 
of the Roman, and by bishops of the Anglican, communion. 
The term has also been used for the more general “ poitrel ” or 
“ peitrel ” (the French and Norman French forms respectively), 
the piece of armour w hich protected the breast of the war-horse 
of the middle ages. 

PECULIAR, a word now generally used in the sense of that 
which solely or exclusively belongs to, or is particularly character- 
istic of, an individual; hence strange, odd, queer. The Lat. 
peculiaris meant primarily “ belonging to private property,” 
and is formed from peculium } private property, particularly 
the property given by a paterfamilias to his children, or by a 
master to his slave, to enjoy as their own. As a term of ecclesias- 
tical law “ peculiar ” is applied to those ecclesiastical districts, 
parishes, chapels or churches, once numerous in England, which 
were outside the jurisdiction of the bishop of the diocese in 
which they were situated, and were subject to a jurisdiction 

peculiar ” to themselves. They were introduced originally, 
in many cases by papal authority, in order to limit the powers 
of the bishop in his diocese. There were royal peculiars, e.g. 
the Chapel Royal St James’s, or St George’s Windsor, peculiars 
of the archbishop, over certain of which the Court of Peculiars 
exercised jurisdiction (see Archer Court of), and peculiars 
of bishops and deans (sec Dean). The jurisdiction and privi- 
leges of the “ peculiars ” were abolished by statutory powers 
given t q the Ecclesiastical Commissioners, by the Ecclesiastical 
Commissioners Acts 1836 and 1850, by the Pluralities Act 1838, 
the Ecclesiastical Jurisdiction Act 1847, and other statutes. 

PECULIAR PEOPLE/ a small sect of Christian faith-healers 
founded in L'ondon' in 1838 by John Banyard. They consider 
themselves bound by the* literal interpretation of James v. 14, 
and in cases of sickness seek no medical aid but rely on oil, 
praver and nurcing. The community is in the main composed 


of simple working people, who, apart from their peculiarity, 
have a good reputation; but their avoidance of professional 
medical attendance has led to severe criticism at inquests on 
children who have died for want of it. c 

PEDAGOGUE, a teacher or schoolmaster, a term usually now 
applied with a certain amount of contempt, implying pedantry, 
dogmatism or narrow-mindedness. The Gr. 7rai8aycoyos (tt ais, 
boy, aywyos, leader, ayetv, # to lead), from which the English 
word is derived, was not strictly an instructor. He was a 
slave in an Athenian household who looked after the personal 
safety of the sons of the master of the house, kept them from 
bad company, and took them to and from schQol and the 
gymnasium. He probably sat with his charges in school. The 
boys were put in his charge at the age of six. The TraiSaywyo*, 
being a slave, was necessarily a foreigner, usually a Thracian or 
Asiatic. The Romans adopted the paedagogus or pedagogus 
towards the end of the republic. He probably took some part 
in the instruction of the boys (see Schools). Under the empire, 
the pedagogus was specifically the instructor of the boy slaves, 
who were being trained and educated *-in the household of the 
emperor and of the rich nobles and other persons; these boys 
lived together in a paedagogium , and were known as pueri 
paedagogiani , a name which has possibly developed into 
“ page ” (?.».). 

PEDAL CLARINET, a contrabass instrument invented in 
1891 by M. F. Besson to complete the quartet of clarinets, as 
the contrafagotto or double bassoon completes that of the 
oboe family ; it is constructed on practically the same principles 
as the clarinet, and consists of a tube 10 ft. long, in which cylin- 
drical and conical bores are so ingeniously combined that the 
acoustic principles remain unchanged. The tube is doubled up 
twice upon itself; at the upper end the beak mouthpiece stands 
out like the head of a viper, while at the lower a metal tube, in the 
shape of a U with a wide gloxinea-shaped bell, is joined to the 
wooden tube. The beak mouthpiece is exactly like that of the 
other clarinets but of larger size, and it is furnished with a single 
or beating reed. There are 13 keys and 2 rings on the tube, and 
the fingering is the same as for the B flat clarinet except for the 
eight highest semitonos. The compass of the pedal clarinet is 
as follows : — 
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The instrument is in B flat two octaves below the B flat 
clarinet, and, like it, it is a transposing instrument, the music 
being written in a key a tone higher than that of the 
composition, ahd in order to avoid ledger lines a whole octave 
higher besides. The tone is rich and full except for the lowest 
notes, which arc unavoidably a little rough in quality, but much 
more sonorous than the corresponding notes on the double 
bassoon. The upper register resembles the chalumcau register 
of the B flat clarinet, being reedy and sweet. The instrument 
is used as a fundamental bass for the wood wind at Kneller 
Hall, and it has also been used at Covent Garden to accompany 
the music of Fafner and Hunding in the Nibelungett Ring . 

Many attempts have been made since the beginning of the 
19th century to construct contra clarinets, but all possessed inherent 
faults and have been discarded (see Batyphonb). A contrabass 
clarinet in F, an octave below the basset horn, constructed by 
Albert of Brussels in 1890, was, we believe, considered successful, 
but it differed in design from the pedal clarinet. (K. S.) 

PEDANT, one who exaggerates the value of detailed erudition 
for its own sakb ; also a person who delights in a display of the 
exact niceties of learning, in an excessive obedience to theory 
without regard to practical uses. The word came into English 
in the latter part of the 16th century in the sense of schoolmaster, 
the original meaning of Ital. pedante , from which it is derived. 
The word is usually taken* to be an adaptation of Gr. vaiStv€tv, 
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to teach. Others connect with an 0 . 1 %al. pedate , to tramp about 
(Lat. peSy foot), of an usher tramping about with his pupils. 

PEDEN, ALEXANDER (r. 1626 -1686), Scottish divine, one of 
tflb leading forces in the Covenant movement, was born at 
Auchincloich, Ayrshire, about 1626, and was educated at 
Glasgow University. He was ordained minister of New Luce 
in Galloway in 1660, but had to leave his parish under Middleton's 
Ejectment Act in 1663. •Far 23 years he wandered far and wide, 
bringing comfort and succour to bis co-religionists, and often 
very narrowly escaping capture. He was indeed taken in June 
1673 while holding a conventicle at Knockdow, and condemned 
by the privy council to 4 years and 3 months’ imprisonment on 
the Bass Rock and a further 15 months in the Tolbooth at 
Edinburgh. In December 1678 he was, with sixty others, 
sentenced to banishment to the American plantations, but the 
party was liberated in London, and Peden made his way north 
again to divide the remain iifg years of his life between his own 
country and the north of Ireland.* Hifrlast days were 'spent in 
a cave in the parish of Sorn, near his birthplace, and there he 
died in 1686, worn out by hardship and privation. 

See A. Smellie, Men of the Covenant, ch. xxxiv. 

PEDERSEN, CHRISTIERN {c. 1480-1554), Danish writer, 
known as the “ father of Danish literature,” was a canon of the 
cathedral of Lund, and in 1510 went to Paris, where he took his 
master’s degree in 1515. In Paris he edited the proverbs of Peder 
Laale and (1514) the Historia danica of Saxo Grammaticus. 
He showed signs of the spirit of reform, asserting that the 
gospels should be translated into the vernacular so that the 
common people might understand. He worked at a continuation j 
of the history of Saxo Grammaticus, and became secretary to 
Christian II., whom he followed into exile in 1525. In Holland 
he translated the New Testament (1529) and the Psalms (1531) 
from the Vulgate, and, becoming a convert to the reformed 
opinion, he issued several Lutheran tracts. After his return to 
Denmark in 1532 he set up a printing press at Malmo. He 
published a Danish version (Kr 'onike om Ilolgcr Danske) of 
the French romance of Ogicr the Dane, and another of the 
Charlemagne legends, which is probably derived immediately 
from the Norwegian Karlamagnus saga. His greatest work, the 
Danish version of the Holy Scriptures, which is known generally 
as “ Christian III.’s Bible,” is an important landmark in 
Danish literature. It was founded on Luther’s version, and 
was edited by Peder Palladius, bishop of Zealand, and others. 

See C. Pedersen's Danske Skrifter, edited by C. J. Brandt and 
B. T. Fengcr (5 vols., Copenhagen, 1850-1 856V 

PEDESTAL (Fr. piedestal, Ital. piedestallo , foot of a stall), a 
term generally applied to a support, square, octagonal or 
circular on plan, provided to carry a statue or a vase. Although 
in Syria, Asia Minor and Tunisia the Romany occasionally 
raised the columns of their temples or propylaea on square 
pedestals, in Rome itself they were employed only to give 
greater importance to isolated columns, such as those of Trajan 
and Antoninus, or as a podium to the columns employed decor- 
atively in the Roman triumphal arches. The architects of the 
Italian revival, however, conceived the idea that no order was 
complete without a pedestal, and as the orders were by thorn 
employed to divide up and decorate a building in several storeys, 
the cornice of the pedestal was carried through and formed the 
sills of their windows, or, in open arcades, round a court, the 
balustrade of the arcade. Tney also would seem to have 
considered that the height of the pedestal should correspond in 
its proportion with that of the column of pilaster it supported ; 
thus in the church of St John Lateran, where the applied order 
is of considerable dimensions, the pedestal is 13 ft. high instead 
of the ordinary height of 3 to 5 ft. 

PEDICULOSIS, or Phthiriasis, the medical term for the 
pathological symptoms in man due to the presence of lice 
( pediculi ), either on the head (pediculus capitis ), body ( pediculus 
corporis, or vestimentorum), or pubes {pediculus pubis). 

PEDIGREE, a genealogical tree, a tabular statement of descent 
(see Genealogy). The word first appears at the beginning of 
the 15th century and takes an extraordinary' variety of forms, 


e.g. pedicrec, pe de gre, petiegrew, petygru, &c. It is generally 
accepted that these point to a corruption of Fr. pied de grue, foot 
of a crane, and that the probable reference is to the marks 
resembling the claw of a bird found in old genealogies showing 
the line^of descent. Such etymologies as Minshea’s par degres, 
by degrpes, or pere degres, descent by the father, are mere 
guesses. 

PEDIMENT (equivalents, Gr. dcro?, Lat. fastigium, Fr. 
ponton), in classic architecture the triangular-shaped portion of 
! the wall above the cornice which formed the termination of the 
1 roof behind it. The projecting mouldings of the cornice which 
surround it enclose the tympanum, which is sometimes decorated 
with sculpture. The pediment in classic architecture corre- 
sponds to the gable in Gothic architecture, where the roof is of 
loftier pitch. It was employed by the Greeks only as the front 
of the roof which covered the main building; the Romans, how- 
ever, adopted it as a decorative termination to a doorway, niche 
or window, and occasionally,* in a row of windows or niches, 
alternated the triangular with a segmental pediment. It was 
reserved for the Italian architects of the decadence to break the 
pediment in the centre, thus destroying its original purpose. 
The earliest English form of the word is peri men t or peremint, 
probably a workman’s corruption of “ pyramid.” 

PEDIPALPI, Arachnida (q-v.) related to the spiders, and 
serving in a measure to bridge over the structural interval 
between the latter and the scorpions. The appendages of the 
second pair are large and prehensile, as in scorpions, but arc 
armed with spines, to impale and hold prey. The appendages of 
the third pair, representing the first pair of walking legs in spiders 
and scorpions, are, on the contrary, long, attenuated and many- 
jointed at the end. Like the antennae of insects, they act as 
feelers. It is from this structural feature that the term “pedi- 
palpi ” has been derived. In the tailless division of the Pedipalpi, 



Mexican tailed Pedipalp (Mastigoproetus giganteus). 

nafhely the Amblypygi of which Phrynus is a commonly cited 
type, these tactile appendages are exceedingly long and lash- 
like, whereas in the tailed division, the Uropygi, of which Thely - 
phonus is best known, the limb is much shorter and less modified. 
Thely phonus and its allies, however, have a long tactile caudal 
flagellum, the homologue of the scorpibn’s sting; but its exact 
use is unknown. A third division, the Tart&rides,*a subordinate 
group of the Uropygi, contains minute Arachnida differing 
principally from the typical Uropygi in having the caudal process 
un jointed and short. Apart from the Tartarid<&, the Pedipalpi 
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are large or medium-sized Arachnida, nocturnal in habits and 
spending the day under stones, logs of wood or loosened bark. 
Some species of the Uropvgi (Thelyphonidae) dig burrows; and 
in the east there is a family of Amblypygi, the Charontidae, of 
which many of the species live in the recesses of deef) caves. 
Specimens of another species have been found under stones 
between tide marks in the Andaman Islands. The Pedipalpi 
feed upon insects, and like spiders, are oviparous. The eggs 
after being laid are carried about by the mother, adhering in a 
glutinous mass to the underside of the abdomen. 

Pedipalpi date back to the Carboniferous Period, occurring in 
deposits of that age both in Europe and North America. More- 
over, the two main divisions of the order, which were as sharply 
differentiated then as they are now, have existed practically 
unchanged from that remote epoch. 

In spite of the untold ages they have been in existence, the 
Pedipalpi are more restricted in range than the scorpions. The 
Uropygi are found only in Centritl and South America and in 
south and eastern Asia* from India and south China to the Solo- 
mon Islands. The absence of the entire order from Africa is an 
interesting fact. The distribution of the Amblypygi practically 
covers that of the Uropygi, but in addition they extend from India 
through Arabia into tropical and southern Africa. Both groups 
are unknown in Madagascar, in Australia, with the exception 
possibly of the extreme north, and in New Zealand. Very ljttle 
can be said with certainty about the distribution of the Tartar- 
ides. They have been recorded from the Indian Region, West 
Africa and sub-tropical America. (R. I. p.) 

PEDOMETER (Lat. pcs, foot, and Gr. /AtVpov, measure), an 
apparatus in the form of a watch, which, carried on the person 
of a walker, counts the number of paces he makes, and thus 
indicates approximately the distance travelled. The ordinary 
form has a dial-plate marked for yards and miles. The regis- 
tration is effected by the fall of a heavy pendulum, caused by the 
percussion of each step. The pendulum is forced back to a 
horizontal position by a delicate spring, and with each stroke a 
fine-toothed ratchet-wheel connected with it is moved round a 
certain length. The ratchet communicates with a train of wheels 
which work the dial-hands. In using the apparatus a measured 
mfle or other known distance is walked and the indication 
thereby ftiade on the dial-plate observed. According as it is too 
great or too small, the stroke of the pendulum is shortened or 
lengthened by a screw. Obviously the pedometer is little better 
than an ingenious toy, depending even for rough measurements 
on the uniformity of pace maintained throughout the journey 
measured. 

PEDRO II. (1825-1891), emperor of Brazil, came to the thron'e 
in childhood, having been born on the 2nd of December 1825, 
and proclaimed emperor in April 1831, upon the abdication of 
his father. ’He was declared of full age in 1840. For a long 
period few thrones appeared more secure, and his prosperous 
and beneficent rule might have endured throughout his life 
but for his want of energy and inattention to the signs of the 
times. The rising generation had become honeycombed with 
republicanism, the prospects of the imperial succession were 
justly regarded as unsatisfactory, the higher classes had been 
estranged by the emancipation of the slaves, and all thesfc causes 
of discontent found expression in a military revolt, which in 
November 1889 overthrew the seemingly solid edifice of the 
Brazilian Empire in a few hours. Dom Pedro retired to Europe, 
and died in Paris on the 5th of December 1891. The chief 
events of his reign had been the emancipation of the slaves, 
and the war with Paraguay in 1864-70. Dom Pedro was* a 
model constitutional sovereign, and a munificent patron of 
science and letters. He travelled in the United States (1876), 
and thrice visited Europe (1871-1872, 1876-1877, 1886-1889). 

PEEBLES, a royal and police burgh and fc county town of 
Peeblesshire, Scotland, situated at the junction of Eddleston 
Water with the Tweed. Pop. (1901), 5266. It is 27 m. south of 
Edinburgh by the North British railway (22 m. by road), and 
is also the terminus of « branch line of the Caledonian system 
from Carstairs ih Lanarkshire. The burgh consists of the new 
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town, the principal quarter, on the south of the Eddleston, and 
the old on the north; the Tweed is crossed by a handsome five- 
arched bridge. Peebles is a noted haunt of anglers, and the 
Royal Company of Archers shoot here periodically for the silver 
arrow given by the burgh. The chief public buildings are the 
town and county halls, the com exchange, the hospital and 
Chambers Institution. The last was once the town house of the 
earls of March, but was presepted to Peebles by William Chambers, 
the publisher, in 1859. The site of the castle, which stood till 
the beginning of the 18th century, is now occupied by the parish 
church, built in 1887. Of St Andrew’s church, founded in 1195, 
nothing remains but the tower, restored by William Chambers, 
who was buried beside it in 1883. The church of the Holy 
Rood was erected by Alexander 111 . in 1261, to contain a 
supposed remnant of the true cross discovered here. The 
building remained till 1784, when it was nearly demolished to 
provide stones for a new parish church. Portions of the town 
walls still exist, and th£re afe also vaulted cellars constructed 
in the i6th and 17th centuries as hiding-places against Border 
freebooters. The old cross, which had stood for several years in 
the quadrangle of Chambers Institution, was restored and 
erected in High Street in 1895. The industries consist of the 
manufactures of woollens and tweeds, and of meal and flour 
mills. The town is also an important agricultural centre. 

The name of Peebles is said to be derived from the pcbylls , or 
tents, which the Gadcni pitched here in the days of the Romans. 
The place was early a favourite residence of the Scots kings when 
they came to hunt in Ettrick forest. It probably received its 
charter from Alexander III., was created a royal burgh in 1367 
and was the scene of the poem of Peblis to the Play , ascribed to 
James I. In T544 the town sustained heavy damage in the 
expedition led by the 1st earl of Hertford, afterwards the 
protector Somerset, and in 1604 a large portion of it was 
destroyed by fire. Though James VI. extended its charter, 
Peebles lost its importance after the union of the Crowns. 

On the north bank of the Tweed, one mile west of Peebles, stands 
Neidpath Castle. The ancient peel tower dates probably from the 
13th century. Its first owners were Tweeddale Frasiers or Frisels, 
from whom it passed, by marriage, to the Hays of Ycsler in Had- 
dingtonshire, earls of Tweeddale. It was besieged and taken by 
Cromwell in 1650. The third carl of Tweeddale (1O45-1713) sold 
it to the duke of Quccnsbcrry in t68(>. The earl of Wcmyss suc- 
ceeded to the Neidpath property in 1810. 

PEEBLESSHIRE, or Tweeddale, a southern inland county of 
Scotland, bounded N. and N.E. by Edinburghshire, E. and S.E. 
by Selkirkshire, S. 'by Dumfriesshire, and W. by Lanarkshire. 
Its area is 222,599 acres or 547*8 sq. m. The surface consists 
of a succession of hills, which arc highest in the south, broken 
by the vale of the Tweed and the glens formed by its numerous 
tributaries. .South of the Tweed the highest points are Broad 
Law and Cramalt Craig on the confines of Selkirkshire (each 
2723 ft.), while north of the river are, in the west centre, Brough- 
ton Heights (1872), Trahenna Hill (1792), Penvalla (1764) and 
Ladyurd Hill (1724), and in the north-west the Pentland emin- 
ences of Mount Maw (1753), Byrehope Mount (17 52) and King 
Seat (1521). The lowest point above sea-level is on the banks of 
the Tweed, where it passes into Selkirkshire (about 450 ft.). 
The principal river is the Tweed, and from the fact that for the 
first 36 m. of its course of 97 m. it flows through the south of 
the shire, the county derives its alternative name of Tweeddale. 
Its affluents on the right are the Stanhope, Drummelzier, Manor 
and Quair ; on the left, the Biggar, Lyne, Eddlestone and Lcithcn. 
The North Esk, rising in Caimmuir, forms the boundary line 
between Midlothian and Peeblesshire for about four miles, 
during which it presents some very charming pictures, especially 
at Habbie's Howe, where Allan Ramsay laid the scene of the 
Gentle Shepherd* For 4 m. of its course the South Medwin 
divides the south-western part of the parish of Linton from 
Lanarkshire. Portmore Loch, a small sheet of water 2 m. north- 
east of Eddlestone church, lies at a height of 1000 ft. above the 
sea, and is the only lake in the county. The shire is in favour with 
anglers, its streams being well stocked and unpolluted, and few 
restrictions being placed on the fishing. 
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Geology . — The southern elevated portpn of the county is occupied 
by Silurim rocks, mainly by shales and grits or grcywackes of 
Llandovery age. Owing to the repeated folding and crumpling of 
e rocks in this region there arc numerous elliptical exposures 
Ordovician strata within the Silurian tract; but the principal 
area of Ordovician rocks lies north of a line running south-west 
from the Moorfoot Hills through Lyne and Stobo. Here these 
rocks form a belt some four to five miles in breadth; they are com- 
posed of radiolarian cherts and mudstones with associated con- 
temporaneous volcanic Pocks of Arcnig age, and of shales, grits 
and limestones of Llandeilo and Caraaoc age. The general direction 
of strike of all these formations is south-west to north-east, but the 
dips are sometimes misleading through occasional inversion of the 
strata. Patches of higher Silurian, with Wcnlock and Ludlow 
fossils, arc found in the north of the country in the Pentland Hills, 
and resting conformably upon the Silurian in the same district is 
the Dower Old Red Sandstone. The Old Red Sandstone ljerc 
consists of a lower division, red and chocolate marls and sandstones; 
a middle division, volcanic rocks, porphy rites, tuffs, &c., which are 
unconformable on the lower marls in this area; and an upper 
division, sandstones and conglomerates. The south-west extremity 
of the Edinburgh coalfield just enters this county over the north- 
west border where a slice of Carboniferous strata is found let down 
between Silurian and Old Red rocks by two important faults. 
Both Calciferous sandstone and Carboniferous limestone occur, 
with useful beds of coal, limestone, ironstone, fireclay and alum 
shale. An outlier of Carboniferous limestone, surrounded by 
Lower Old Red Sandstone, lies south of Linton. Much glacial 
boulder clay with gravel and sand rests upon the higher ground, 
while morainic deposits are found in the valleys. 

Climate and Industries . — The annual rainfall averages from 
53 to 41 in.; the mean temperature for the year is 47-5° F., 
for January 38° F., and for July 59 0 F. The character of the 
soil varies considerably, peat, gravel and clay being all repre- 
sented. The low-lying lands consist generally of rich loam, 
composed of sand and clay. The farming is pastoral rather than 
arable. The average holding is about 200 acres of arable land, 
with pasturage for from 600 to 800 sheep. Roughly speaking, 
one-fifth of the total area is under cultivation. Oats are the 
chief grain and turnips the chief root crop. The hill pastures are 
better suited to sheep than to cattle, but both flocks and herds are 
comparatively large. Cheviots and half-breds are preferred for 
the grass lands, the heathery ranges being stocked with black- 
faced sheep. Crosses of Cheviots, black-faced and half-bred 
ewes with Leicestershire rams are common. The favourite 
breed of cattle is a cross between Ayrshircs and shorthorns, the 
cows being Ayrshire. Many of the horses are Clydesdales bred 
in the county. Pig-keeping is on the decline. A few acres have 
been laid down as nurseries and market gardens, and about 
10,000 acres are under wood, especially at Dahvick, where larch 
and horse-chestnut were first grown in Scotland. Apart from 
agriculture, the only industries arc the woollen factories and flour 
mills at Peebles and Innerleithen. 

The North British railway crosses the county in the north from 
Lcadburn to Dolphinton, and runs down the Edfcllestone valley 
from Leadburn to Peebles and Thorniclee, while in the south the 
Caledonian railway connects the county town* with Biggar in 
Lanarkshire. 

Population and Administration . — In 1901 the population 
numbered 15,066 or 43 persons to the sq. m. In 1901 one person 
spoke Gaelic only, 72 Gaelic and English. The chief towns are 
Peebles (pop. 5266) and Innerleithen (2181). West Linton, on 
Lyne Water, is a holiday resort. The shire combines with 
Selkirkshire to return ’one member to parliament, the electors 
of Peebles town voting with the county. Peeblesshire forms a 
sheriffdom with the Lothians and a sheriff-substitute sits in 
the county town. There is a high school in Peebles, and one 
or more schools in the county usually earn grants for secondary 
education. 

History . — The country was originally occupied by the Gadeni, 
a British tribe, of whom there are many remains in the shape of 
oamps and sepulchral mounds (in which stone .coffins, axes and 
hammers have been found), while several place-names (such as 
Peebles, Dalwick and Stobo) also attest their presence. The 
standing stones near the confluence of the Lyne and Tweed are 
supposed to commemorate a Cymric chief. The natives were 
reduced by the Romans, who have* left traces of their military 
rule in the fine camp at Lyne, locally known as Randal’s Walls. 


The hill-side terraces at Romanno are conjectured, somewhat 
fancifully, to be remains of a Roman method of cultivation. On 
the retreat of the Romans the Gadeni came into their own again, 
and although they arc said to have been defeated by King Arthur 
at Cadcftnurr in 530, they held the district until the consolidation 
of the kingdom after Malcolm II.’s victory at Carham in 1018, 
before which the land, constantly harried by Danes, was nomi- 
nally included in the territory of Northumbria. This tract of 
Scotland is closely associated with the legend of Merlin. David I. 
made the district a deanery in the archdeaconry of Peebles, 
and it afterwards formed part of the diocese of Glasgow. 
Towards the middle of the 12th century it was placed under 
the jurisdiction of two sheriffs, one of whom was settled at 
Traquair and the other at Peebles. At Happrew, in the valley 
of the Lyne, the English defeated Wallace in 1304. The Scottish 
sovereigns had a lodge at Polmood, and often hunted in the 
uplands and the adjoining forests. English armies occasionally 
invaded the county, but mora frequently the people were harried 
by Border raiders. Many castles and peels were erected in the 
valley of the Tweed from the Bicld to Berwick. Several were 
renowned in their day, among them Oliver Castle (built by Sir 
Oliver Fraser in the reign of David I.), Drumelzier, Tinnis or 
Thane’s Castle, and Neidpath. Three miles south of Romanno 
stand the ruins of Drochil Castle, designed for the Regent 
Morton, who was beheaded at Edinburgh in 1581, and the 
building W'as never completed. Memories of the Covenanters 
cluster around Twcedhopefoot, Tweedshaw's, Corehead, Tweeds- 
muir, Talla Linns and other spots. In the churchyard of 
Tweedsmuir is the tombstone of John Hunter, the martyr, 
which was rclettered by “ Old Mortality.” The “ men of the 
moss hags ” did little fighting in Peeblesshire, but Montrose first 
drew rein at Traquair House after he was defeated at Philip- 
haugh on the Yarrow in 1645. The plain of Sheriffmuir near 
Lyne is the place where the Tweeddale wapinsehaws used to be 
held in the 17th century. The Jacobite risings left the county 
untouched, and since the beginning of the 19th century the shire 
has been more conspicuous in literature than in politics. 

Bifu.iography. — Pcnnecuick, Description of Tweeddale (1715); 
William Chambers, History of Peeblesshire (Edinburgh, 1864); 
Dr C. B. Gunn, Innerleithen and Traquair (Innerleithen, 1867); 
Sir George Tvcid, The River Tweed from its Source to the Sea (Text 
by Professor Vcitch) (Edinburgh, 1884); Professor Veit£h, History 
and Poetry of the Scottish Border (Edinburgh, 1893); Border lissays 
(Edinburgh, 1S9O); Rev. W. S. Crockett, The Scott Country (Edin- 
burgh, 1902). 

PEEKSKILL, a village of Westchester county, New York, 
U.S.A., on the E. bank of the Hudson River, about 4T m. N. 
t)f New York City. Pop. (1910, census), 15,245. It is served 
by the New York Central & Hudson River railway, and by 
passenger and freight steamboat lines on the Hudson River. 
The village is the home of many New York business men. 
At Pcckskill arc the Peekskill military academy (1833, non- 
scctarian); St Mary’s school, Mount St Gabriel (Protestant 
Episcopal), a school for girls established by the sisterhood of 
St Mary; the Field memorial library; St Joseph’s home (Roman 
Catholic); the Peekskill hospital, and several sanatoria. 
Near the village is the skate military camp, where the national 
guard fcf the state meets in annual encampment. Peekskill has 
many manufactures, and the factory products were valued in 
1905 at $7,251,897, an increase of 3067 % since 1900. The site 
w^as settled early in the 18th century, but the village itself dates 
from about 1760, when it took its present name from the adjacent 
creek or “kill,” on which ^ Dutch trader, Jans Peek, of New 
\ftrk City, had established a trading post. During the latter 
part of the War of Independence Peekskill was an important 
outpost of the Continental Army, and in the neighbourhood 
several small engagements were fought between American and 
British scouting parties. The village was incorporated in 1816. 
Peekskill was the country home of H6nry Ward Beecher. 

PEEL, ARTHUR WELLESLEY PEEL, *ist Viscount 
(1829- ), English statesman, youngest son of the great 

Sir Robert Peel, was born on the 3rd of August 1829, ^nd was 
educated at Eton and Balliol College, Oxford, ile unsuccessfully 
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contested Coventry in 1863; in 1865 he was elected in the Liberal 
interest for Warwick, for which he sat until his elevation to 
the peerage. In December 1868 he was appointed parliamentary 
secretary to the poor law board. This office he filled until 1871, 
when he became secretary to the board of trade, an appointment 
which he held for two years. In 1873-1874 he was patronage 
secretary to the treasury, and in 1880 he became* under- 
secretary for the home department. On the retirement of Mr 
Brand (afterwards Viscount Hampden) in 1884, Peel was elected 
Speaker. He was thrice re-elected to the post, twice in 1886, and 
again in 1892. Throughout his career as Speaker he exhibited 
conspicuous impartiality, combined with a perfect knowledge of 
the traditions, usages and forms of the house, soundness of judg- 
ment, and readiness of decision upon all occasions ; and he will 
always rank as one of the greatest holders of this important 
office. On the 8th of April 1895 l* e announced that for reasons 
of health he was compelled to retire. The farewell ceremony 
was of a most impressive character^and warm tributes were paid 
from ail parts of the house. He was created a viscount and 
granted a pension of £ 4 °°° for life- He was presented with the 
freedom of the City of London in July 1895. The public 
interest in the ex-Speaker’s later life centred entirely in his some- 
what controversial connexion with the drink traffic. A royal 
commission was appointed in April 1896 to inquire into the 
operation and administration of the licensing laws, and Viscount 
Peel was appointed chairman. In July 1898 Lord Peel dreWup 
a draft report for discussion, in five parts. Some differences of 
opinion arose in connexion with the report, and at a meeting of 
the commissioners on the 12th of April 1899, when part 5 of the 
draft report was to be considered, a proposal was made to 
substitute an alternative draft for Lord Peel’s, and also a series 
of alternative drafts for the four sections already discussed. 
Lord Peel declined to put these proposals, and left the room. 
Sir Algernon West was elected to the chair, and ultimately two 
main reports were presented, one section agreeing with Lord 
Peel, and the other — including the majority of the commis- 
sioners — presenting a report which differed from his in several 
important respects. The Peel report recommended that a 
large reduction in the number of licensed houses should be 
immediately effected, and that no compensation should be paid 
from the public rates or taxes, the money for this purpose 
being raised by an annual licence-rental levied on the rateable 
value of the licensed premises; it at once became a valuable 
weapon in the hands of advanced reformers. 

Lord Peel married in 1862, and had four sons and two daughters 
(married to Mr J. Rpchfort Maguire and to Mr C. S. Goldman). 
His eldest son, William Robert Wellesley Peel (b. 1866), married 
the daughter of Lord Ashton; he was Unionist M-.P. for South 
Manchester from 1900 to 1906, and later for Taunton, and also 
acted as Municipal Reform leader on the London County 
Council. 

PEEL, SIR ROBERT, Bart. (1788-1850), English statesman, 
was horn on the 5th of February 1788 at Chamber Hall, in the 
neighbourhood of Bury, Lancashire, or, less probably, at a 
cottage near the Hall. He was a scion of that new aristocracy 
of wealth which sprang from the rapid progress of mechanical 
discovery and manufactures in the latter part of th« 18th 
century. His ancestors were Yorkshire yeomen in the district 
of Craven, whence they migrated to Blackburn in Lancashire. 
His grandfather, Robert Peel, first of Peelfold, and afterwards of 
Brookside, near Blackburn, was a calico-printer, who, appre- 
ciating the discovery of his townsman Hargreaves, took to 
cotton-spinning with the spinning-jenny and grew a wealthy man. 
His father, Robert Peel (1750-1830), third son of the last-named, 
carried on the same business at Bury with still greater success, 
in partnership with his uncle, Mr Haworth, and Mr Yates, whose 
daughter, Ellen, he married. He made a princely fortune, 
became the owner of Drayton Manor and member of parlia- 
ment for the neighbouring borough of Tamworth, was a trusted 
and honoured, as well as ardent, supporter of Pitt, contributed 
munificently towards the support of that leader’s war policy, 
and wa 4 rewarded with a ‘baronetcy (i8oo)< 


At Harrow, according ip the accounts of his contemporaries, 
Peel was a steady industrious boy, the best scholar in the school, 
fonder of country walks with a friend than of school games, 
but reputed one of the best football players. At Christ Church, 
where he entered as a gentleman commoner, he was the first who, 
under the new examination statutes, took a first class both in 
classics and in mathematics. His examination for his B.A. degree 
in 1808 was an academical ovation in presence of a numerous 
audience, who came to hear the first man of the day. From 
his classical studies Robert Peel derived not only the classical, 
though somewhat pompous, character of his speeches and the 
Latin quotations with which they were often happily interspersed, 
but something of his lofty ideal of political ambition. To his 
mathematical training, which was then not common among 
public men, he no doubt owed in part his method, his clearness, 
his great power of grasping steadily and working out difficult 
and complicated questions. His speeches show that, in addition 
to his academical knowledge* he was well versed in English 
literature, in history, and in the principles of law, in order to study 
which he entered at Lincoln’s Inn. But while reading hard he 
did not neglect to develop his tall and vigorous frame, and, though 
he lost his life partly through his bad riding, he was always a 
good shot and an untiring walker after game. His Oxford 
education confirmed his attachment to the Church of England. 
His practical mind remained satisfied with the doctrines of his 
youth, and he never showed that he had studied the great 
religious controversies of his day* » 

In 1809, being then in his twenty-second year, he was brought 
into parliament for the close borough of Cashel, which he after- 
wards exchanged for Chippenham, and commenced his parlia- 
mentary career under the eye of his father, then member for 
Tamworth, who fondly saw in him the future leader of the Tory 
party. In that House of Commons sat Wilberforce, Windham, 
Tierney, Grattan, Perceval, Castlercagh, Plunkett, Romilly, 
Mackintosh, Burdett, Whitbread, Horner, Brougham, Parnell, 
Huskisson, and, above all, George Canning. Lord Palmerston 
entered the house two years earlier, and Lord John Russell 
three years later. Among these men young Peel had to rise. 
And he rose, not by splendid eloquence, by profound political 
philosophy or by great originality of thought, but by the closest 
attention to all his parliamentary duties, by a study of all the 
business of parliament, and by a style of speaking which owed 
its force not to high flights of oratory, but to knowledge of the 
subject in hand, clearness of exposition, close reasoning, and tact 
in dealing with a parliamentary audience. With the close of 
the struggle against revolutionary France, political progress in 
England was soon to resume the march which that struggle had 
arrested. Young Peel’s lot, however, was cast, through his 
father, with the Tory party. In his maiden speech in 1810, 
seconding the address, he defended the Walcheren expedition, 
which he again vindicated soon afterwards against the report of 
Lord Porchester’s committee. It is said that even then his father 
had discerned in him a tendency to think for himself, and told 
Lord Liverpool that to make sure of his support it would be well 
to place him early in harness. At all events he began official 
life in 1810 as Lord Liverpool’s under-secretary for war and the 
colonies under the administration of Perceval. In 1812 he was 
transferred by Lord Liverpool to the 'more important but 
unhappy post of secretary for Ireland. There he was engaged 
till 1818 in maintaining English ascendancy over a country 
heaving with discontent, teeming with conspiracy, and ever ready 
to burst into rebellion. A middle course between Irish parties 
Was impossible, and 3 ?eel plied the established engines of coercion 
and patronage with a vigorous hand. At the same time, it was 
his frequent duty to combat Grattan, Plunkett, Canning and 
the other movers and advocates of Roman Catholic emancipation 
in the House of Commons. He, however, always spoke on this 
question with a command of temper wonderful in hot youth, 
with the utmost courtesy towards his opponents, and with warm 
expressions of sympathy and even of admiration for the Irish 
people. He also, thus ear|y, did his best to advocate and 
promote joint education in Ireland as a means of reconciling 
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At this period he was made chairman of the bullion committee 
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conclusion that without Peel’s aid in office there was no prospect sagaciousmodesty yielded Huh the first place, and became prime 
of success. Under that pressure Peel consented to remain, and minister, holding the two offices of first lord of the treasury and 
all the cabinet approved. The consent of the king, which could chancellor of the exchequer. He vainly sought to include in his 
scarcely have been obtained except by the duke and Peel, was cabinet two recent seeders from die Whigs, Lord Stanley ana 
extorted, withdrawn (the ministers being out for a few Hours), Sir 'James Graham* A dissolution gave him a great increase of 
and again extorted; and on the 5th of March 1829 Peel preposed strength in the house, but not enough. He was outvoted on 
Roman Catholic emancipation in a speech of more than four the election of the speaker at the opening of the session of 1835, 
hours. The apostate was overwhelmed with obloquy. Having and, after struggling on for six weefcf longer, resigned on the 
been elected for the university of Oxford as a leading opponent question of appropriating part of the revenues of the Church in 
of the Roman Catholics, he had thought it right to resign his Ireland to national education. His time had. not yet come; but 
seat on being converted to emancipation. His friendsput him the capacity, energy mid resource he displayed in this short 
again in nomination, but he was defeated by Sir R. H. Inglis. tenure of office raised him immensely in the estimation of the 
He took refuge in die close borough of Westbury, whence he house, his party and the country. Of the great budget of 
afterwards removed to Tamworth, for which he sat till his death, practical reforms which he brought forward, the plan for the 
Catholic emancipation was forced on Peel by circumstances; commutation of tithes, the ecclesiastical commission, and the 
but it was mainly owing to him that the measure was complete, plan for settling the question of dissenters’ marriages bore fruit. 
l and based upon equality of civil rights. This great concession, From 1835 to 1840 he pursued the same course of patient and 
however, did not save the Tory * government. The French far-sighted opposition. In 18 $7 the Conservative members of 
Revolution of July 1830 gave fresh strength to the movement the House of Commons gave their leader a grand banquet at 1 
against them, though, schooled by the past, they promptly Merchant Taylors’ Hall, where he proclaimed in a great speech 
recognized King Louis Philippe. The parliamentary reform the creed and objects of his party. In 1839, the Whigs having 
movement was joined by some of their offended Protestant resigned on the Jamaica Bill, he was called on to form a govem- 
supporters. The duke of Wellington committed them fatally ment, and submitted names for a cabinet, but resigned the 
against all reform, and the elections went against them on the commission owing to the young queen’s persistent refusal to part 
demise of the Crown; they were beaten on Sir H. Parnelj’s with any Whig ladies of her bedchamber (see Victoria, Queen). 
motion for a committee on the civil list, and Wellington took the In 1840 he was hurried into a premature motion of want of con- 
opportunity to resign rather than deal with reform. fidence. But in the following year a similar motion was carried 

While in office, Peel succeeded to the baronetcy, Drayton by a majority of one, and the Whigs ventured to appeal to the 
Manor and a great estate by the death of his father (May 3, country. The result was a majority of ninety-one against them 
1830). The old man had lived to see his fondest hopes fulfilled in on a motion of want of confidence in the autumn of 1841, upon 
the greatness of his son; but he had also lived to see that a father which they resigned, and Sir Robert Peel became first lord of 
must not expect to fix his son’s opinions— -above all, the opinions the treasury, with a commanding majority in both Houses 
of such a son as Sir Robert Peel, and in such an age as that which of Parliament 

followed the French Revolution. The crisis called for a master-hand. The finances were in 

Sir Robert Peel’s resistance to the Reform Bill won back for disorder. For some years there had been a growing deficit, 
him the allegiance of his party. His opposition was resolute but estimated for 1842 at more than two millions, and attempts to 
it was temperate, and once only he betrayed the suppressed fire supply this by additions to assessed taxes and customs duties 
of his temper, in the historical debate of the 22nd of April 1831, had failed. The great financier took till the spring of 1842 to 
when his speech was broken off by the arrival of the king to mature his plans. He then boldly supplied the deficit by im- 
dissolve the parliament which had thrown out reform. He refused posing an income-tax on all incomes above £150 a year. He 
to join th# duke of Wellington in the desperate enterprise of accompanied this tax with a reform of the tariff, by which pre- 
forming a Tory government at the height of the storm, when the hibitory duties were removed and other duties abated on a vast 
Grey ministry had- gone out on the refusal of the king to promise number of articles of import, especially the raw materials of manu- 
them an unlimited creation of peers. By this conduct he secured factures and prime articles of food. The increased consumption, 
for his party the full benefit of the reaction which he no doubt as the reformer expected, countervailed the reduction of duty, 
knew was sure to enstie. The general election of 1832, after the The income-tax was renewed and the reform of the tariff carried 
passing of the Reform Bill, left him with barely 150 followers in still farther on the same principle in 1845. The result was, in 
the House of Commons; but this handful rapidly swelled under place of a deficit of upwards of two millions, a surplus of five 
his management into the great Conservative party. He frankly millions in 18455 and the removal of seven millions and a half of 
accepted the Reform Act as irrevocable, taught his party to taxes up to 1847. not only without loss, but with gain to the 
register instead of despairing, appealed to the intelligence of the ordinary revenue of the country. The prosperous state of the 
middle classes, whose new-born power he appreciated, steadily finances and of public affairs also permitted a reduction of the 
supported the Whig ministers against the Radicals and O’Connell, interest on a portion of the national debt, giving a yearly saving 
and gained every moral advantage which the most dignified at once of £625,000, and ultimately of a million and a quarter to 
and constitutional tactics could afford. To this policy, and to the the public. In 1844 another great financial measure, the Bank 
fereat parliamentary powers of its author, it was mainly due, that, Charter Act, was passed and, though severely controverted and 
in the course of a few years, the Conservatives were as strong in thrice suspended at a desperate crisis, ha$ ever since regulated 
the reformed parliament as the Tories had been in the unre- the currency of the country. In Ireland O’Connell’s agitation 
formed. It is vain to deny thq praise of genius to such a leader, for the repeal of the Union had now assumed threatening pro- 
though the skill of a pilot who steered for many years over such portions, and verged upon rebellion. The great agitator was 
waters may sometimes have resembled craft. But the duke of prqsec^di with ms chief adherents, for conspiracy and sedition: 
Wellington’s emphatic eulogy on Wifi was, “ Qf all the men L ^qi^ tmiugh the conviction was quashed for informality, repeal 
eyier knew* he had the greatest regard for truth.’-’ The djtfgr quelled ifi its chief. At the same time a healing hand was 
might have added thatWs|qwn question, “ How extended to Ireland. The Charitable Bequests Act gave Roman 

government to be carrieww|i^» w was Catholics a share in the administration of charities and legal 

mainly solved by the policy of Sir power to endow titteir own religion. The allowance toMaynooth 

Robert Peel, and by hiMemp^OTiHce oh, the debates and was hugely increased, notwithstanding violent Protestant 
proceedings of during the years which opposition. Three queon’s colleges, for the higher education of 

foUowed |f ibp • • the youth-of Ireland, without distinction 

came he expected or desiiS^ lt^ He Roman Catholic, .^tepnndple ^Sqation once accepted, was 

hurritp from Rctac.at the call qf the duke of Wellington, whose thoroughly carried out, The last remnants of the penal ktws 
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were swept from the statute-book, ijftid justice was extended to 
the Roman Catholic Church in Canada and Malta. In the same 
spirit acts wefce passed for clearing from doubt Irish Presbyterian 
marriages, for settling the titles of a large number of dissenters' 
chapels in England; and removing the municipal disabilities of 
the Jews. The grant for national education was trebled, and 
an attempt was mad<L though in vain, to introduce effective 
education clauses into tnefactory hills. To the alienation of any 
part of the revenues of the Established Church Sir Robert Peel 
never would consent; but he had issued the ecclesiastical com- 
mission, and he now made better provision for a number of 
populous parishes by a redistribution of part of the revenues of 
the Church. The weakest part of the conduct of this great 
government, perhaps, was its failure to control the railway 
mania by promptly laying down the lines on a government plan. 
It passed an act m 1844 ^hich gave the government a right of 
purchase, and it had prepared a palliative measure in 1846, but 
was compelled to sacrifice this, like all other secondary measures, 
to the repeal of the corn laws. It failed also, though not without 
an effort, to avert the great schism in the Church of Scotland. 
Abroad it was as prosperous as at home. It had found disaster 
and disgrace in Afghanistan. It speedily ended the war there, 
and in India the invading Sikhs were destroyed upon the Sutlej. 
The sore and dangerous questions with France, touching the 
right of search, the war in Morocco, and the Tahiti affair, and 
with the United States touching the Maine boundary and the 
Oregon territory, were settled by negotiation. 

Yet there were malcontents in Sir Robert Peel's party. The 
Young Englanders disliked him because he had hoisted the flag 
of Conservatism instead of Toryism on the morrow of the Reform 
Bill. The strong philanthropists and Tory Chartists disliked 
him because he was a strict economist and an upholder of the 
new poor law. But the fatal question was protection. That 
question was being fast brought to a crisis by public opinion and 
the Anti-Corn-Law League. Sir Robert Peel had been recognized 
in 1841 by Cobden as a Free Trader, and after experience in 
office he had become in principle more and more so. Since his 
accession to power he had lowered the duties Of the sliding scale, 
and thereby caused the secession from the cabinet of the duke of 
Buckingham. He had alarmed the farmers by admitting foreign 
cattle and meat under his new tariff, and by admitting Canadian 
corn. He had done his best in his speeches to put the mainte- 
nance of the corn laws on low ground, and to wean the landed 
interest from their reliance on protection; The approach of 
the Irish famine m 1845 turned decisively the wavering balance. 
When at first Sir Robert proposed to his cabinet the revision of 
the com laws, Lord Stanley and the duke of Buccleuch dis- 
sented, and Sir Robert resigned. But Lord John Russell failed 
to form a new government. Sir Robert again came into office; 
and now, with the consent of all the cabinet but Lord Stanley, 
who retired, he, in a great Speech on the 27th of January 1846, 
brought the repeal of the com laws before the House of Commons. 
In the long and fierce debate that ensued he was assailed, both 
by political and personal enemies, with the most virulent 
invective, which he bore with his wonted calmness, and to which 
he made no retorts. His measure was carried; but immediately 
afterwards the offended protectionists, led by Lord George 
Bentinck and Benjamin Disraeli, coalesced with the Whigs, 
and threw him out on the Irish Coercion Bill. He went home 
from his. defeat, escorted by a great crowd, who uncovered as 
he passed, and he immediately resigned. So fell a Conservative 
government which would otherwise have probably ended only 
with the life qf its chief. / # 

Though out of office he was not out of power. He had “ lost 
a party, but won a nation." The Whig ministry which succeeded 
him leant muclioA hissupport,with which he never taxed them. 
He joined them ift carryipg forward free- trade principles by the 
repeal of the navigation laws. He helped them to promote the 
principle of religious;liberi:y by the bill for the emancipation of 
the Jews. One important, mei^ Own. While in 

office he had probed, by the Devoh commission of inquiry, the 
sores of lreUum ccmnected With the ownership and occupation of 


land. In 1849, in a speech oft the Irish Poor Laws, he first 
suggested, and in the next year he aided in establishing, a com- 
mission to facilitate the sale of estates in a hopeless state of 
encumbrance; The Encumbered Estates Act made no attempt, 
like later legislation, to secure by law this uncertain customary 
rights of Irish tenants, but it transferred the land froih ruined 
landlords to solvent owners capable of performing the d$ies of 
property towards the people. On the a8th of June 1850 Sir 
Robert Peel made a great speech on the Greek question against 
Lord Palmerston's foreign policy of interference. This speech 
was thought to show that if necessary he would return to office. 
It was his last. On, the following day he was thrown from his 
horse on Constitution Hill, and mortally injured by the fall. 
Three days he lingered and on the fourth (July a, 1850) he 
died. All the tributes which respect and gratitude could pay 
were paid to him by the sovereign, by parliament, by public men 
of all parties, by the country, by the press,. and, above all, by 
the great towns and the masses of the people to whom he had 

S iven “ bread unleavened with injustice*" He would have been 
uried among the great men of England in Westminster Abbey, 
but his will desired that he might be laid in Drayton Church. It 
also renounced a peerage for his family, as he had before declined 
the garter for himself when it was offered him by the queen 
through Lord Aberdeen. 

Those who judge Sir Robert Peel will remember that he was 
bred a Tory in days when party was a religion; that he entered 
parliament a y;uth, was in office at twenty-four and secretary 
for Ireland at twenty -five; that his public life extended over a 
long period rife with change; and that his own changes were all 
forward and with the advancing intellect of the time. They will 
enumerate the great practical improvements and the great acts 
of legislative justice of those days, and note how large a share 
Sir Robert Peel had, if not in originating,, in giving thorough 
practical effect to all. They will reflect that as a parliamentary 
statesman he could not govern without a party, and that it is 
difficult to govern at once for a party and for the whole people. 
They will think of his ardent love of his country, of his abstinence 
from intrigue, violence and faction, of his boundless labour 
through a long life devoted to the public service. Whether he 
was a model of statesmanship may be doubted. Modefi of 
statesmanship are rare, if by a model of statesmanship is meant 
a great administrator and party leader, a great political philo- 
sopher and a great independent orator, all in-one. But If the 
question is whether he was a ruler loved and trusted by the 
English people there is no arguing against the tears of a nation. 

Those who wish to know more of him will consult his own post- 
humous Memoirs (1856), edited by his literary executors Earl 
Stanhope and Viscount Cardwell; his private correspondence, 
edited f>y C. S. Parker (1891-1899) ; the four volumes of his speeches; 
a sketch of his life ana character by Sir Lawrence Peel (i860); an 
historical sketch by Lord Dalling (1874); Guizot's Sir Robert peel 
(1857) ; Kiinzel's Leben und Reden Sir Robert Peel's (1851) ’Disraeli's 
Life of Lord George Bentinck (1858) ; Mor ley's Life of Cobden; mono- 
graphs bv F. C. Montague (1888), J. R. Thursfeld (1891), and the 
earl of Rosebery (1899) ; Peel ana O'Connell, by Lord Eversley ; 
the Life of Sir f, Graham (1907), by C. S. Parker; Lord Stanmore's 
Life of Lord Aberdeen (1893); and the general histories of the 
time. (C. S. P.) 

Four of Sir Robert’s five sens attained distinction. The 
eldest, Sir Robert Peel (1822-1895), who became the 3rd 
baronet on his father's death, was educated at Harrow and at 
Christ Church, Oxford. He was in the diplomatic sendee from 
1844 to 1850, when he succeeded his father as member of parlia- 
ment for Tam worth, and 9 he was chiejf secretary, to the lord- 
lieutenant of Ireland from iS 6 t to 1865. He represented Tam- 
worth until the general electiofi of 1880; in i 8$4 ; he became 
member for Huntingdon and in 1885 for Blackburn; but after 
1886 he ceased to sit in the Hbuse of Commons. Sir Robert, 
described himself as a Liberal-Conservative, but in his latgr yelurs 
he opposed, the policy eff Gladstone; a|t*ougk after *8$6 he 
championed the cause pf home rule for Ireland'. 'In $871 he sold 
his father's collecrion bf ^ctures to the Narioxu)^ 

£75,000, and in hisbterlifc he was troubled b g finamaahdifficul- 
ties Sir Robert was interested in racing, and was known on the 



PEEL— PEELE 


turf as Mr F. Robinson. He died in.London on the 9th of May 
1895, and was succeeded as 4th baxdnct by his son, Sir Robert 
Peel (b. 1867). » 

Sir Frederick Peel (i823-i9o6)/the prime minister’s second 
son, was educated at Harrow and at Trinity College, Cambridge, 
becoming a barrister in 1849. He entered parliament in that 
year, and with the exception of the period between 1857 and 1859 
he remained in the House of Commons until 1865. In 1851-1852 
and again in 1853-1855 he was under-secretary for the colonies; 
from 4S55 to 1857 he was under-secretaiy for war; and from 
1859 to 1865 he was secretary to the treasury. He became 
a privy councillor in 1857 and was knighted in 1869. Sir 
Frederick Peel’s chief service to the state was in connexion with 
the railway and canal commission. He was appointed a com- 
missioner on the inception of this body in 1873, and was its 
president until its reconstruction in 1888, remaining a member 
of the commission until his death on the 6th of June 1906. 

The third son was Sir William Peel (1824-1858), and the 
youngest Viscount Peel (q.v.), Sir William was a sailor, who 
distinguished himself in the Crimea, where he gained the Victoria 
Cross, and also during the Indian Mutiny, being wounded at the 
relief of Lucknow. He died on the 27th of April 1858. Sir 
William wrote A Ride through the Nubian Desert (1852), giving 
an account of his travels in 1851. 

Two of Sir Robert Peel's brothers were also politicians «of 
note. William Yates Peel (1789-1858), educated at Harrow and 
at St John's College, Cambridge, was a member of parliament 
from 1817 to 1837, and again from 1847 to 1852; he was under- 
secretary tor home affairs in 1828, and was a lord of the treasury 
in 1830 and again in 1834-1835. Jonathan Peel (1799-1879) was 
first a soldier and then a member of parliament during the long 
period between 182G and 1868, first representing Norwich and then 
Huntingdqn* From 1841 to 1846 he was surveyor-general of the 
ordnance, and in 1858-1859 and again in 1866-1867 ho was a very 
competent and successful secretary of state for war. General 
Peel was also an owner of racehorses, and in 1844 his horse Orlando 
won the Derby, after another horse. Running Rein, had been 
disqualified. 

For the history of the Peel family see Tane Haworth, A Memoir 
of the Family of Peel from the year iboo (1836). 

PERU a seaport and wateriqg-place of the Isle of Man, on 
the W. coast, 11J m. W.N.W. of Douglas by the Isle of Man 
railway. Fop, (1901), 3304. It lies on Peel Bay, at the mouth 
of the small river Neb, which forms the harbour. The old 
town consists of narrow streets and lanes, but a modem resi- 
dential quarter has grown up to the east. On the west side of the 
river-mouth St Patrick’s Isle is connected with the mainland 
by a causeway. It is occupied almost wholly by the ruins of 
Peel castle. St Patrick is said to have founded here the first 
church in Man, and a small chapel, dedicated to him, appears 
to date from the 8th or 10th century. There is a round tower, 
also of very iarly date, resembling in certain particulars the 
round towers of Ireland. The ruined cathedral of St German 
has a transitional Norman choir, with a very early crypt beneath, 
a nave with an eariy English triplet at the west end, transepts, 
and a low and massive central tower still standing. There 
are remains of the bishops’ palace, of the so-called Fenella’s 
tower, famous through Scott’s Peveril of the Peak , of the palace 
of the Uords of Man, of the keep and guardroom above the 
entrance to the castle, and of the Moare or great tower, while 
the whole is surrounded by battlements. There are also a large 
artificial mound supposed to be a defensive earthwork of higher 
antiquity than the castle, and another mound known as the 
Giant’s Grave. The guardroom is associated with the ghostly 
apparition of the Moddey Dhoo (black dog),, to which reference 
is made in Peveril of the Peak . In 1397 Richard II. condemned 
the earl of Warwick to imprisonment in Peel Castle for con- 
spiracy,' and in 1444 Eleanor, duchess of Gloucester, received 
a like sentence on the groynd of, having compassed the death 
pf Henry VI majnfy; Peel has a long-established fishing 
ipdi^try,- however, has declined in modem times. In 
the towh.j^M#t notablfe buildfog ifcth$ church of St German, 
with a tSfrefr and spmp. .Peel was called by the Northmen 
IJolen (wmd/i.e. ‘St Patrick’s Isle); the existing name is Celtic, 


meaning “ fort ” (cf . the peel towers of the borderland of England 
and Scotland), 

PEEL. (1) The skin or rind of a fruit; thus «‘to peel” is 
to remove the outer covering, ,of anything, Tne etymology* 
of the word is closely connected with that pf “ piU,” to plunder, 
surviving in “ pillage.” Both words are to be referred to 
French and thence to Latin. In French peler and piller, though 
now distinguished in meaning, (the first Ufced of stripping bark 
or rind, the second meaning to rob), were, somewhat confused 
in application; and a similar confusion .occurs in English till 
comparatively late. The Latin words from which they, arc 
derived are pellis, skin, and pilar e, to strip of hair (p&us ). 
(2) The name of a class of small fortified dwelling-houses built 
during the 16th century on the borders between Scotland and 
England. They are also known as “ bastel-houses,” i.e. 
“ bastille-houses,” and consist of a square massive tower with 
high pitched roof, the lower part Being vaulted, the upper 
part containing a few lMng rooms. The entrance is on the 
upper floor, access being gained by a movable ladder. The* 
vaulted ground-floor chamber served for* the cattle when there 
was danger of attack. The word appears in various forms, 
e.g. pele , peil, and latinized as pelum, &c.; “pile” is also found 
used synonymously, but the New English Dictionary (sjv. pile) 
considers the two words distinct. It seems more probable 
that the word is to be identified with “pale,” a stake (Lat. 
palus). The earlier meaning of “ peel ” is a palisaded enclosure 
used as an additional defence for a fortified post or as an 
independent stronghold. 

PEELE, GEORGE (1558-^ 1598), English dramatist, was 
bom in London in 1558. His father, who appears to haye 
belonged to a Devonshire family, was clerk of Christ’s Hospital, 
and wrote two treatises on book-keeping. George Peele was 
educated at Christ’s Hospital, and entered Broadgates Hall 
(Pembroke College), Oxford, in 1571. In 1574 he removed 
to Christ Church, taking his B.A. degree in 1577, and 
proceeding M.A. in 1579. In 1579 the governors of Christ’s 
Hospital requested their clerk to “ discharge his house of his 
son, George Peele.” It is not necessary to read into this 
anything more than that the governors insisted on his beginning 
to earn a livelihood. He went up to London about 1580, but 
in 1583 when Albertus Alasco (Albert Laski), a Polish nobleman, 
was entertained at Christ Church, Oxford, Peele was entrusted 
with the arrangement of two Latin plays by William Gager 
(i ft . 1580-1619) presented on the occasion. He was also compli- 
mented by Dr Gager fc for an English verse translation of one 
of the lphigenias of Euripides. In 1585 he was employed 
to write the Device of the Pageant borne before Woolston Dixie , 
and in 1591 he devised the pageant in honour of another lord 
mayor, Sir Wiliam Webbe. This was the Descensus Astraeae 
(printed in the Harleian Miscellany , 1808), in which Queen 
Elizabeth is hond uxed as Astraea. Peele had married as early 
as 1583 a lady who brought him some property, which he 
speedily dissipated. Robert Greene, at the end of his Groats- 
worth of Wit , exhorts Peele to repentance, saying, that he has, 
like himself, “ been driven to extreme shifts for a living.” The 
sorry traditions of his reckless life were emphasized by the use 
of his name in connexion with the apocryphal Merrie conceited 
Jests of George Peele (printed in *607). Many of the stories 
had done service before, but there are personal touches that 
may be biographical. He died before 159$, for Francis Meres, 
writing in that year, speaks of his death in his Palladis famia \ 
/His pastoral comedy of The Araygnemen\ of Paris, presented 
by the Children of the Chapel Royal before Queen Elizabeth 
perhaps as early as 1581, was printed anonymously in 1584. 
Charles Lamb, sending to Vincent Novello a song from this 
piece of Peele’s, said that if it had ltfpn less uneven m execution 
Fletcher’s Faithful Shepherdess “ had been but> second name 
in this sort of writing.” Peele shows considerable art ip his 
flattery. Paris is arraigned before Jupiter for having assigned 
the apple to Venus. Diana* with, whom the final 
rests, gives the apple to none of the competitors but to a 
nymph called Eliza*, whpse identity is confined by tbf further 



PEEP-OF-DAY BOYS— PEERAGE 


explanation, “ whom some Zabeta call. 0 The Famous Chronicle 
of King Edward the first, 'sfynarmi Edward Longs hankcs, with his 
returns from^ths kdy Uni. Also the life of Ueuetten, rebell 
*in Wiles, ’ Las&y, the sinking of Queen Elinor, who suncke 
at Charingcrosse,dtld rose again at Potter s-hith, now named 
Queenehith (prints 1593). TOs “ chronicle history,' ” formless 
enough, as the rambling title shows, is nevertheless ah advance 
on the old chronicle pfcys, and marks a step towards the Shake- 
spearian historical drama. The Battell of Alcazar— with the death 
of Captains Stukeley (acted 1588-1589, printed 1594), published 
anonymously, is attributed with much probability to Peele. 
The Old .Wives Tale , registered in Stationers’ Hall, perhaps 
morp correctly, as “ The Owlde wifes tale ” (printed 1595), 
was followed by TheJ*ove of King David and fair Bethsabe 
(written s. 1588, printed 1599), which is notable as an example 
of Elizabethan drama drawn entirely from scriptural sources. 
Mr Fleay sees in it a political satire, and identifies Elizabeth 
and Leicester as David and Bathshfcba, Mary Queen of Scots 
•as Absalom. Sir Clyorhon and Sir Clamydes (printed 1599) 
has been attributed -to Peele, but on insufficient grounds. 
Among his occasional poems are “ The Honour of the Garter/’ 
which has a prologue containing Peele’s judgments on his 
contemporaries, ana “ Polyhymnia ” (1590), a blank-verse 
description of the ceremonies attending the retirement of the 
queen's champion, Sir Henry Lee. This is concluded by the 
“Sonnet,” “ His golden locks time hath to silver turn’d,” 
quoted by Thackeray in the 76th chapter of The Newcomes. 
To the Phoenix Nest in 1593 he contributed “ The Praise of 
Chastity.” MrF. G. Fleay (Biog. Chron.of the Drama) credits 
Peele with The Wisdom of Doctor Doddipoll (printed 1600), 
Wily Beguiled (printed 1606), The Life and Death of Jack 
Straw, a notable rebel (1587 ?), a share in the First and Second 
Parts of Henry VL, and on the authority of Wood and 
Winstanley, Alphonsus, Emperor of Germany. 

Peele belonged to the group of university scholars who, in 
Greene’s phrase, “ spent their wits in making playes.” Greene 
went on to say that he was “ in some things rarer, in nothing 
inferior,” to Marlowe. Nashe in his preface to Greene’s Mena - 
phon called him “ the chief supporter of pleasance now living, 
the Atlas of Poetrie and primus verborum artifex, whose first 
encrease, the Arraignement of Paris, might plead to your 
opinions his pregnant dexteritie of wit and manifold varietie 
of invention, wherein (me judice) hee goeth a step beyond all 
that write.” This praise was not unfounded. The credit 
given to Greene and Marlowe for the •increased dignity of 
English dramatic diction, and for the new smoothness infused 
into blank verse, must certainly be shared by Peele. Professor « 
F. B. Gummere, in a critical essay prefixed to his edition of The 
Old Wives Tale, puts in another claim for Peele. # In the contrast 
between the romantic story and the realistic dialogue he sees 
the first instance of humour quite foreign to the^omic 44 business ” 
of earlier comedy. The Old Wives Tale is a play within a play, 
slight enough to be perhaps better described as an interlude, 
its background of rustic folk-lore gives it additional interest, 
and thtre is much fun poked at Gabriel Harvey and Stanyhurst. 
Perhaps Huanebango, 1 who parodies Harvey’s hexameters, 
and actually quotes him on one occasion, may be regarded as 
representing that archenemy of Greene and his friends. 

. Peele's Works were edited by Alexander Dyce (1828, 1829-1839 
and x86i>; by A. H. Bullen (2 vols., 1888). An examination of 
the metrical peculiarities of his work is to be found in F. A. K. 
L&nunerhirt's Georg P.eele , Urtt&rsuchungen iiber sein Leben und 
seine Werhe (Rostock, 1882), See also Professor F. B. Gummere, Jn 
'Representative English , Comedies (1903); and an edition of The 
Battell of Alcazar, printed for the Malone Society in 1907. 

PEEP-OF-DAY BOYS, an Irish Protestant secret society, 
formed About 1785. Its object was to protect the Protestant 
peasantry, .and avenge their wrongs on the Roman Catholics. 
The u Boys ’’ gained thfeir nameftom tfiC hour of dawn which 

• l M* Fleay goes s6 far es to see jn the prepoaterous names of 
HuanebangdV wth and kin, puns t>d Harvey's father's trade. 

Polymacnatropladdus M ho: wtefpnM* aft ** JtoUy -make-a-rope- 


they chose for their raids on the Romah CatHolic villages. 
The Roman Catholics in return formed the society of 
Defenders/* 

PEEPUt^or PiPnX^icus rdi&eso), the ”sa^M n tree 
of India, also called the Bp tree. It is not unlike tbfj Ikhyan, 
and is, venerated both by the Buddhist* of CeyloA;i(dd the 
Vaishnavife Hindus, who say that Vishnu ' Was bprn beneath its 
shade. It is planted near temples and houses; its sap abounds 
in caoutchouc, and a good. -deal of lac is obtained from itt&cts 
who feed upon the branches. The fruit is about the size qfa 
walnut and is not much Oaten/ > 

PEERAGE (Fr. pairage, med. Lat. paragium ; H.E pere, 
0 . Fr. per, peer, later pair) Lat. pans, “ equal ”). Although 
in England the terms u peerage,” u nobility,” * House of lords ” 
are in common parlance frequently regarded as synonymous, 
in reality each expresses a different meaning. A mah may be 
a peer and yet not a member of the House of Lords, a member 
of the House of Lords and* yet not strictly a peer; though til 
peers (as the term is now understood) are members of the 
House of Lords either in esse or in posse . In the United 
Kingdom the rights, duties and privileges of peerage arc 
centred in an individual; to the monarchical nations of the 
Continent nobility conveys the idea of family, as opposed to 
personal, privilege. 

Etymologically “ peers ” are “ equals ”\pares), and in Angle- 
Norman days the word was invariably so understood. The 
feudal tenants-in-chief of the Crown were til the 
peers of each other, whether lords of one manor or 
of a hundred; so too a bishop had his ecclesiastical 
peer in a brother bishop, and the tenants of a manor their 
peers in their fellow-tenants. That even so late as the 
reign of John the word was still used in this general sense is 
clear from Magna Carta, for the term 44 judicium parium ” 
therein must be understood to mean that every man had a right 
to be tried by his equals. This very right was asserted by the 
barons as a body in 1233 on behalf of Richard, earl marshal, 
who had been declared a traitor by the king’s command, and 
whose lands were forfeited without proper trial. In 1233 the 
French bishop Peter des Roches, Henry III.’s minister, denied 
the barons* right to the claim set up on the ground that the 
king might judge all his subjects alike, there being, «he said, no 
peers in England (Math. Paris. 389). The English barons 
undoubtedly were using the word in the sense it held in Magna 
Carta, while the bishop probably had in his mind the French peers 
(pairs de France), a small and select body of feudatories possessed 
of exceptional privileges. In England the term was general, 
in France technical. The change in England was gradual, 
and probably gathered force as the gulf between the greater 
barons and the lesser widened, until in course of time, for judicial 
purposes, there came to be only two classes, the greater barons 
and the rest of the people. The barons remained triable by 
their own order (i.e. by their peers), whilst the rest of the people 
rapidly became subject to the general practice and procedure 
of the king’s justices. The first use of the word 44 peers ” as 
denoting those members of the baronage who were accustomed 
to receive regularly a writ of summons to parliament is found 
in thfe record of the proceedings against the Despensers in 1321 
(Stubbs, Const . Hist. ii. 347), and from that time this restricted 
use of the word has remained its ordinary tense. 

Properly to understand the growth and constitution of the 
peerage it is necessary to trace the changes which occurred in 
the position bf the Anglo-Norman baronage, first A*sh* 
through the gradual strengthening of royti $upr \ Norman 
macy with the consequent decay or baronial po Vi$k' Banmage. 
locally, and subsequently by the consolidation of Mrjiamentaiy 
institutions during the reigns of the first three Emvards. , v v 

Before the conquest the national assembly* bf England; (see 
Parliament) Was the Witan, a gathering ofnotabie* owing 
their presence only to personal imteeri(^a!MSttilding. rteSaxoo 
The imposition of amodjfied feudal ^Sftemjjte*ulfeed" wihem* 
in a radical alteration. Membership of tire Great M***t> 
Councils of the Normfe king* was primarily -to madent of 
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tenure, one of the obligations the tenants-in-chief were bound 
to perforin, although this membership gradually became restricted 
by the operation of the Royal prerogative to a small section 
of the baronial class and eventually Tiereditary by custom. The 
Norman Councils may have arisen from the ashes of a JSaxon 
Witenagemot, but there is little evidence of any historical 
continuity between the two. The Church in England, as 
in Christendom generally, occupied a position of paramount 
importance and far-reaching influence; its leaders, not alone 
from their special sanctity as ecclesiastics, but as practically 
the only educated men of the period, of necessity were among 
the chief advisers of every ruler in western Europe. In 
England churchmen formed a large proportion of the Witan, 
the more influential of the great landowners making up the 
rest of its membership. 

In place of the scattered individual and absolute ownership 
of Saxon days the Conqueror became practically the sole 
Norman owner of the soil. The t change, though not imme- 
Poadai diately complete, followed rapidly as the country 

Tenure . settled down* and the power of the Crown extended 

to its outlying frontiers. As Saxon land gradually passed 
into Norman hands the new owners became direct tenants 
of the king. Provided their loyal and military obligations 
were duly performed they had fixity of tenure for themselves 
arid theii heirs. In addition fixed money payments were exacted 
on the succession of the heir, when the king’s eldest son was 
knighted, his eldest daughter married, or his person ransomed 
from captivity. In like manner and under similar conditions 
the king’s tenants, or as they were termed tenants-in-chief, 
sub-granted the greater portion of their holdings to their own 
immediate followers. Under Norman methods the manor was 
the unit of local government and jurisdiction, and when 
land was given away by the king the gift invariably took the 
form of a grant of one or more manors. 

When he brought England into subjection the Conqueror’s 
main idea was to exalt the central power of the Crown at the 
expense of its feudatories, and the first two centuries following 
the conquest tell one long tale of opposition by the great tenants- 
in-chief to a steadily growing and unifying royal pressure. With 
this jdea of royal supremacy firmly fixed in his mind, William’s 
grants, excepting outlying territonr such as the marches of 
Wales or the debateable ground of the Scottish border, which 
needed special consideration, were seldom in bulk, but took the 
form of manors scattered over many counties. Under such 
conditions it was practically impossible for a great tenant to 
set up a powerful imperium in itnperio (such as the fiefs of 
Normandy, Brittany and Burgundy), as his forces were dis-, 
tributed over the country, and could be reached by the long 
arm of royal power, acting through the sheriff of every county, 
long before they could effectively come together for fighting 
purposes. The tenants-in-chief were termed generally barons 
(see Baron) and may be regarded historically as the parents 
of the peers of later days. The pages of Domesday (1086), 
the early Norman fiscal record of England, show how unevenly 
the land was distributed; of the fifteen hundred odd tenants 
mentioned the majority held but two or three manors, while 
a favoured few possessed more than a hundred each. <Land 
was then the only source of wealth, and the number of a 
baron’s manors, might well be regarded as a correct index of his 
importance. 

The king’s tenants owed yet another duty, the service of 
attending the King’s Court ( curia regis ), and but of this custom 
> grew the parliaments of later days. In theory aU 
Ctiui** 9 '* the king’s tenants-in-chief, great' and £mall, had a 
a right to be present as incident to their tenure. 
It has therefore been argued by some authoritie^ that as the 
Conqueror’s system, of tenure Constituted him, the sole owner 
of the land, attenfeiK ^Lfr his courts was solely an incident of 
tenure, the Cnurcti J^Mg bben Compelled to accept the same 
conditions as toymen. But, as already pointed 

out, the tajtPnot tfeen immediate, and there 

had been w^^JPf§rfture suffered by ecclesiastical bodies; 


consequently throughout the early years of. William’s reign 
some of the English bishops and abbots attended h$ courts 
as much by virtue of their personaland ecclesiastical importance 
as by right of tenure. The King’s Court was held regularly 
at the three great festivals of the Churgh and at jsuch other 
times as were deemed advisable. The assembly for several 
generations neither possessed nor pretended to any legislative 
powers. Legislative power was a prqdqct of later years, and 
grew out of the custom of the Estates granting supplies only 
on condition that their grievances were first redressed. The 
great bulk of the tenants were present for the purpose of assenting 
to special taxation above and beyond their ordinary feudal 
dues. When necessary a general summons to attend was sent 
through the sheriff of every county, who controlled a system 
of local government which enabled him to reach evqry tenant. 
In course of time to a certain number of barons and high 
ecclesiastics, either from the great extent of their possessions, 
their official duties about the lqng or their personal importance, 
it became customary to issue a personal writ of summons, thu§ 
distinguishing them from the general mass summoned through 
the sheriff. That this custom was in tieing within a century 
of the Conquest is clear from an incident in the bitter fight for 
supremacy between Archbishop Becket and Henry II. in 1164 
(Stubbs, Const . Hist. i. 504), it being recorded that the king 
withheld the archbishop’s personal summons to parliament, and 
put upon him the indignity of a summons through the sheriff. 
During the succeeding fifty years the line becomes even more 
definite, though it is evident that the Crown sometimes dis- 
regarded the custom, as the barons are found complaining that 
many of their number deemed entitled to a personal summons 
had frequently been overlooked. 

The sequel to these complaints is found in Magna Carta, 
wherein it is provided that the archbishops, bishops, abbots, 
earls and greater barons are to be called up to the 
council by writ directed to each severally; and all 
who hold of the king in chief, below the rank of summons 
greater barons, are to be summoned by a general to ths 
writ addressed to the sheriff of their shire. 1 Magna Mnjoree 
Carta thus indicates the existence of two definite 
sections of the king’s tenants, a division which had evidently 
persisted for some time. The “ greater barons” are the 
immediate parents of the peerages of later days, every member 
of which for more than four centuries had a seat in the House 
of Lords. As for the rest of the tenants-in-chief, poorer in 
estate and therefore of less consequence, it is sufficient here to 
note that they fell back into the general mass of country families, 
and that their representatives, the knights of the shire, after 
some hesitation, at length joined forces with the city and burgher 
representatives to form the House of Commons. 

In 1254, instead of the general summons through the sheriff 
to all the lesser tgnants-in-chief, the king requires them to elect 
two knights for each shire to attend the council as 
the accredited representative of their fellows. In 
the closing days of 1264 Simon de Montford sum- 
moned to meet him early in 1265 the first parliament worthy of 
the name, a council in which prelates, earls and greater barons, 
knights of the shire, citizens and burghers were present, thus 
constituting a representation of all classes of people. It has been 
argued that this assembly cannot be regarded as a full parlia- 
ment, inasmuch as Simon de Montfort summoned personally 
only such members of the baronage as were favourable to his 
cause, and issued writs generally only to those counties and 
cities upon which he could rely to return representatives jn 
support of his policy. Stubbs holds the view that the first 
assembly we ought to regard as a full parliament was the Model 
Parliament which met at Westminster in 1295, This Modei 
parliament, unlike Simon’s partisan assembly of Pnriinmsmt 
1265, was free and representative. ^ To every spiritual ***** 

1 Et ab habendum commune consilium regni .. . . summoned 
faciemus archiepiscopofc, episcopos; abbates, comites fet mafores 
bar ones sigiltatim pe r litteras nostras et pfceterea faciemus summoned 
iri general!- per vicecomes et # baltivos nostros omnes illos qui de 
nobis tenent in capita (cited in Stubbs, Const* Hist* i. 547 n.). 
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and temporal baron accustomed to receive an individual 
writ, one was issued. Every county elected its knights and 
every city or borough of any importance was instructed 
jpy the sheriff to elect and to return its allotted number of 
representatives. Stubbs’s view (Const. Hist. ii. 233) may prob- 
ably be regarded as authoritative, inasmuch as it was adopted 
by Lord Ashbourne in the Norfolk peerage case of 1906 ( Law 
Reports [1907], A C. at IV \ 5 )> Edward L held frequent parlia- 
ments throughout his reign, and although many must be 
regarded as merely baronial councils, nevertheless year after 
year, on all important occasions, the knights of the shire and 
the citizens appear in their places. The parliament of Shrews- 
bury in 1&83, for instance, has been claimed as a full parliament 
in several peerage cases, but no clear decision on the point 
has ever been given by the Committee for Privileges. It may 
be taken for granted, however, that any assembly held 
since 1295, which did not conform substantially to the model 
of that year, cannot be regained constitutionally as a full 
parliament. The point is even of modem importance, as in 
order to establish the # existence of a barony by writ it must 
be proved that the claimant’s ancestor was summoned by 
individual writ to a full parliament, and that either he himself 
or one of his direct descendants was present in parliament. 

It is now convenient to consider the various grades into 
which the members of the peerage are grouped, and their 
relative positions. An examination of the early writs 
Peer! we! “ sue ^ *° individuals shows that the baronage con- 

sisted of archbishops, bishops, abbots, priors, earls 
and barons. In course of time every member of these classes 
came to hold his land by feudal tenure from the Crown, and 
eventually in every instance the writs issued as an incident 
of tenure. It is therefore necessary to discover, if possible, 
what combination of attributes clothed the greater baron with 
a right to receive the king’s personal writ of summons. While 
the archbishops and bishops received their writs with regularity, 
the summonses to heads of ecclesiastical houses and greater 
barons were intermittent. The prelate held an office which 
lived on regardless of the fate of its temporary holder, and if 
by reason of death, absence or translation the office became 
vacant, a writ still issued to the “ Guardian of the Spiritualities.” 
The abbot, on the other hand, often outside the jurisdiction of 
the English Church, and owing allegiance to a foreign order, 
was but the personal representative of a land-holding community. 
It has already been pointed out that the amount of land held 
direct from the king by individuals vaiyed greatly, and that 
the extent of his holding must have had something to do with 
a man’s importance. A landless noble in those days was 
inconceivable. The conclusion, then, may be drawn that in 
theory the issue of a writ was at the pleasure of the Crown, and 
that in practice the moving factor in the cas£ of the prelates 
was office and personal importance, and in the case of abbots 
and barons probably, in the main, extent of possession. There 
is nothing however to.show that in the early years of the custom 
any person had a right to claim a writ if it were the king’s 
pleasure or caprice to withhold it and to treat everyone not 
summoned individually as being duly summoned under the 
general writs issued to the sheriff of the county. 

The next point for consideration is when did the peerage, 
as the baronage subsequently came to be called, develop into 
^ a body definitely hereditary ? Here again growth 

Priacipk IT was gradual and somewhat obscure. Throughout 
the reigns of the Edwards summonses were not 
always issued to the same individual for successive parliaments; 
and it is quite certain^ that the king never considered the issue 
of one writ to an individual bound the Crown to its repetition 
for the rest of his life, much less to his heirs in perpetuity. 
Again we must look to tenure Tdr an explanation. The custom 
of primogeniture) tended , to secure estates in strict family 
succession, and if extent of possession had originally extracted 
the acknowledgment of a personal summons from the Crown 
it is more than probable that as successive, heirs came into their 
Uwitanoe they too would similarly be acknowledged. In 


early days the summons was a burden to be suffered of necessity, 
an unpleasant incident of tenure, in itself undesirable, and 
probably so regarded by the majority of recipients during at 
least the two centuries following the Conquest. The age of the 
Edwjyds was in the main a rule of settled law, of increase in 
population generally, of growing power in the large landowners 
and <ff opportunities for those about the person of the king. 
Hie times were changing, and in place of the idea of the writ 
being a burden, its receipt gradually came to be looked upon 
as a mark of royal favour, a recognition of position and an 
opportunity leading on to fortune. Once such a view was 
established it is easy to understand how desirous any individual 
would be to preserve so valuable a privilege fqr his posterity ; 
and primogeniture with its strict settlement of estates pointed 
out an easy way. The Crown was itself an hereditary dignity; 
and what more natural than that it should be surrounded by an 
hereditary peerage ? Thus the free and indiscriminate choice 
of the Crown became fettered by the custom that once a 
summons had been issued to an individual to sit in parliament 
and he had obeyed that summons he 'thereby acquired a right 
of summons for the rest of his lifetime; and in later years when 
the doctrine of nobility of blood became established his 
descendants were held to have acquired the same privilege by 
hereditary right. 

The earl’s position in the baronage needs some explanation. 
Various suggestions have been made as to Saxon or Norman 

origin of a high official nature, but historical opinion 

seems generally to incline towards the theory that 
the term was a name of dignity conferred by royal prerogative 
on a person already classed among the greater barons. At first 
the dignity was official and certainly not hereditaiy, and the name 
of a county of which he is said to have been an officer in the king’s 
name was not essential to his dignity as an earl. There were 
also men who, though Scottish and Norman earls, and commonly 
so addressed and summoned to parliament, were rated in 
England as barons (Lords Reports, ii. 116, 120; Earldom of 
Norfolk Peerage Case , Law Reports [1907], A.C< p. 18). Earls 
received individual summonses to parliament by the name of 
Earl (q. v.); but there is reason to believe, as already mentioned, 
that m early days at any rate they sat not in right of Jheir 
earldoms but by tenure as members of the baronage 

If we review the political situation at the beginning of the 
14th century a great change is evident. The line between 
those members of the baronage in parliament and writ 
the rest of the people is firmly and clearly drawn. smp*n§d*M 
Tenure as the sole Qualification for presence in the Toaur* 
national assembly has disappeared, and in its place there 
appears for the baronage a system of royal selection and for 
the rest of the people one of representation. The rules and 
customs of law relating to the baronage slowly crystallized so 
as to provide the House of Lords, the history of which for 
generations is the history of the peerage of England* whilst 
the representative part of parliament, after shedding the lower 
clergy, ultimately became the House of Commons. 

Until the reign of Richard II. there is no trace of any use 
of the term baron (q.v.) as importing a personal dignity existing 
apart from the tenure of land, barons owing their seats in parlia- 
ment to tenure and writ combined. This is borne out by the 
fact that a husband was often summoned to parliament m his 
wife’s right and name, and while she lived fulfilled those feudal, 
military and parliamentary obligations attached to her lands 
which the physical disabilities of sex prevented her from carrying 
•ut in her own person (Puce, House of Lords , p. 103). 

Primogeniture, a custom somewhat uncertain in early Anglo** 
Norman days, had rapidly developed into a definite rule of law* 
As feudal dignities were ita their origin inseparable * 
from the. tenure of land it is not surprising that they m a 
too followed a*similar course of decent, although £"**"** 
as the idea of a dignity being exclusively pereonal 
gradually emerged, some necessary deviations from the rules of 
law relating to the descent of land inevitably resulted* In tbs 
eleventh year of his reign Richard II. created by letteft patent 
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John Beauchamp " Lord de Beauchamp and baron of Kydder- 
mynster, to hold to him and the heirs of his body.” These letters 
patent were not founded pn any right by tenure of land possessed 
by Beauchampi for the king makes him u for his good services and 
in respect of die place which he had holden at the coronation (i.e. 
steward of the household) and might in future hold in ticking's 
councils and parliaments; and for his noble descent; and nis 
abilities aiid discretion; one of the peers and barons of the king- 
dom of England ; willing that the said Jqhn and the, heirs-male 
of his body issuing, should have the state of baron and should 
be called by the name of Lord de Beauchamp and Baron of 
Kyddermynster,” The grant rested wholly on the grace and 
favour of the Crown and was a personal reward for services 
rendered. Here then is a barony entirely a personal dignity 
and quite unconnected with land. From Richard’s reign to 
the present day baronies (and indeed all other peerage honours) 
have continued to be conferred by patent. The custom of 
summons by writ was not in any way interfered with, the patent 
operating merely to declare the dignity and to define its devolu- 
tion. Summons alone still continued side by side for many 
generations with summons founded on patent; but after the 
reign of Henry VIII. the former method fell into disuse, and 
during the last two hundred and fifty years there have been 
no new creations by writ of summons alone. 1 So from the 
reign of Richard II. barons were of two classes, the older, and 
more ancient in lineage summoned by writ alone, the honours 
descending to heirs-general, and the newer created by letters 
patent, the terins of which governed the issue of the summons 
and prescribed the devolution of the peerage in the line almost 
invariably of the direct male descendants of the person 
first ennbbled. The principle Pf hereditary succession so clearly 
recognized in the Beauchamp creation is good evidence to Show 
that a prescriptive right of hereditary summons probably existed 
in those families whose members had long been accustomed to 
receive individual writs. By the time the Hduse of Lancaster 
was firmly seated on the throne it may be taken that the peerage 
had become a body of men possessing well-defined personal 
privileges and holding personal dignities capable of descending 
to their heirs. 

The eariy origin of peerages was so closely connected with 
the tenure «of land that the idea long prevailed that there were 
originally peerages by tenure only, i.e. dignities 
or titles annexed to the possession (and so following 
it on alienation) of certain lands held in chief of the 
king. The older writers, Glanville (bk. ix. chs. 4, 6) and Bracton 
(bk. ii. ch. 16), lend some colour to the view. They are followed, 
but not very definitely, by Coke, Stelden and Madox. Black- 
stone, who discusses the question in his Commentaries (bk. i. 
ch. xii.), seems to believe that such dignities existed in pre- 
parliamentary days but says further: “ When alienations grew 
to be frequent, the dignity of peerage was confihed to the lineage 
of the party ennobled, and instead of territorial became per- 
sonal.” The Earldom of Arundel case, in 1433, a * firs* sight seems 
to confirm the theory, but it may be noted that when in later 
years this descent came to be discussed the high authority of 
an act of parliament was found necessary to confirm the succes- 
sion to the dignity. The case is discussed at Some length In the 
Lords Reports (ii. 115), the committee regarding it as an anomaly 
from which no useful precedent can be drawn. Other cases 
discussed in the same Report are those of De Lisle, Abergavenny, 
Fitzwalter and Berkeley. The Berkeley case of 1858-1861 (better 
reported £ H.L.C. ai) is essential for the student who Wishes 
line the question carefully; and may be regarded aS 
^ jetting an end to any idea of bare tenure as a ti existing 
[at establishing a peerage right (see also Cruise on Dignities, 
.fioetseq.). 

i attribute of a peerage is that hereditary and ihalietl- 
1 Not lntentfo*rir*t any fate. In some casei where it Whs in- 
teudj^ih call a aa&rfb in nis father's barony, a mistake in the name 
Miypp made witBfee result tha$ a new peerage by writ of sqm- 
pas been he *baronv <of Buller, of Moore Park 

53), tidW in said tn Se an instance of mich i\ 


Peerages by 
Tenure, 


able quality which ennobles the blood of (be KoldCr and his 
heirs, or, as a great judge put it ip 16*5 in the Earldom of 
Oxford case, “he cannot alien or give aWay t^is in*- 
heritance because (t is a personal dignity annexed £ "SSSL.* 
to the posterity and fixed in the blood ” (Dodridge, ********"' 

J ., At p, 123, Sir W, Jones's Reports ). Were the theory of barony 
i tenure accepted it would be possible for the temporary 
holder of such a barony to sell it or dvc!h to will it away to a 
stranger possessing none of tne holder’s blood. With the efrect 
that, m the words of Lord Chancellor Campbell (Berkeley case, 
8 H.L.C. 77), “ there might be various individuals and various 
lines of peers successively ennobled and created peers*of parlia- 
ment by a subject/’ an impossible condition of affairs jn a 
country where the sovereign has always been the fountain of 
honour. Moreover, while no peerage honour can be extinguished 
or surrendered, the owner of lands can freely dispose of such 
rights as he possesses by sale or transfer. Finally we may accept 
the verdict in the Fitzwafter Case of 1669 (Cruise, ibid. p. 66), 
which was adopted by the House of Lords in the Berkeley case t 
u and the nature of a barony by tenure being discussed, it 
was found to have been discontinued for many ages, and not in 
being, and so not fit to be revived or to admit any pretence or 
right of succession thereupon.” 

Until the reign of Edward III. the peerage consisted only of 
high ecclesiastics, earls and barons. The earls were barons 
with their special name of dignity added, and their 
names always appear on the rolls before those of the 
barons. In 1337 King Edward created his son, the Black 
Prince, duke of Cornwall, giving him precedence over the rest 
of the peerage. The letters patent (under which the present 
heir to the throne now holds the dukedom) limited the dignity 
in perpetuity to the first-born son of the king of England. 2 
Subsequently several members of the royal family were created 
dukes, but no subject received such an honour until fifty jears 
later, when Richard II. created his favourite Robert de Vere, 
earl of Oxford, duke of Ireland (for life). The original intention 
may have been to confine the dignity to the blood royal, as with 
the exception of de Vere it was some years before a dukedom 
was again conferred on a subject. 

In 1385 Richard II. had created Robert de Vere marquess of 
Dublin, thus importing an entirely new and unknown title into 
the peerage. The grant was, however, only for life, 
and was in fact resumed by the Crowh in 1387, when nmrqu ***** 
its recipient was created duke of Ireland. It was not until 1397 
that another creation* was made, this time in favour of one of 
the blood royal, John de Beaufort, eldest legitimated son of 
John of Gaunt, who became marquess of Dorset. His title was 
shortly afterwards taken away by Henry IV.’s first parliament. 
Subsequently creations were made only at long intervals, that 
of Winchester (1551) being the only one (of old date) under 
which an English marquess at present sits in the House of Lords 
(see Marquess). 

Under the name of viscount (q.y.) Henry VI. added yet another 
order, and the last in point/of time, to the peerage, creating in 
1440, John, Baron Beaumpnt, Viscount Beaumont 
and giving him precedence next above the barons. * 0P * n f * 
The name of this dignity Was also borrowed from the Continent, 
having been in use for some time as a title of honour in the king’s 
French possessions. None of the new titles above mentioned 
ever carried with them any Official positibn ; they were cqnferred 
originally as additional honours on men Who were already 
members of the peerage. 

'The application of the hereditary principle to temporal 
peerages early differentiated their holders from the spiritual 
peers. Both spiritual And temporal peeb were 
equally lords of parliament, but hereditary preten- 
sions oh the one side and ecclesiastical exclusiVCnCss 
on the other sodn drew a sharp line of division between the two 
orders. Gradually the temporal peers, Strong in theirdoctrinie 
of “ ennobled ” blood, Came to consider that theirs was an order 

8 . . . . principi At ipsifcs at haetedutri suoruAi ‘Begum Angliae 
filiis primogenilis (The Primes Case, 8 'CO. Rttp. 2)8* ^7 513)* 
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Above and beypnd all other lords ofparfiamerit, and before long, 
arrogated to themselves the exclusive right to be called peers, 
and as such the etoljr ^nWen titled to the'ptivileges of peerage. 
• In early parJiamentary day^ it had belch the custom to summon 
regularly to attend the Loras ?or deliberative purposes another 
body of meii-^te judges. Less important than the prelates, 
they also owed .their summons to official position, and like them 
were eventually overshadowed by the hereditary principle. 
The force Of hereditary right gave to ennobled blood a position 
never possessed by either judge or prelate. It is true the prelate, 
in point of ahtiquity, was senior to both eirl and baton, and in 
many Oases superior in extent of possessions ; but these attributes 
belonged to his Office, the resignation or deprivation of which 
would at anytime have caused him to lose his writ of summons. 
The writ issued really to the office, the judge’s position was 
even tforse. His judicial office evoked the writ, but at any 
moment he might be deprived, of that office at the arbitrary 
pleasure of the Crown. It is doubtfui whether the judges ever 
had voice and vote in the same sense as the other lords of 
parliament, and even if •they had they soon came to be regarded 
merely as counsellors and assessors. 

The pretensions of the lay peers were not admitted without 
a struggle on the part of the prelates, who made the mistake 
of aiming at the establishment of a privileged position for their 
own order while endeavouring to retain every right possessed 
by their lay brethren. They fell between two stools, lost their 
position as peers, and were beaten back in their fight for eccle- 
siastical privilege. In the reign of Richard II. the prelates are 
found clearly defining their position. Neville, archbishop of 
York, de Vere, duke of Ireland and others, were “ appealed ” 
for treason, and the archbishop of Canterbury took the oppor- 
tunity in parliament of making clear the rights of his order. 
He said “ of right and by the custom of the realm of England 
it belongeth to the Archbishop of Canterbury for the time being 
as well as others his suffragans, brethren and fellow bishops, 
abbots and, priors and other prelates whatsoever, holding of 
our lord the king by barony, to be present in person in all the 
king’s parliaments whatsoever as Peers of the Realm aforesaid, 
and there with the other Peers of the Realm, and with other 
persons having the right to be there present, to advise, treat, 
ordain, establish and determine as to the affairs of the realm 
and other matters there wont to be treated and to do all else 
which there presses to be done.” After this he went on to say 
that as to the particular matters in question they intended to 
be present and to take their part in all matters brought before 
parliament " save our estate and order and that of each of the 
prelates in all things. But because in the present parliament 
there is question of certain matters, in which it is not lawful 
for us or anyone of the prelates according to the # institute of the 
Holy Canons in any manner, to take part personally ” we intend 
to retire " saving always the rights of our peerage ” (Rot. Pari . 
ii Rich. II. No. 6 — printed iii. 236-237). At the desire of the 
prelates this statement of their rights was duly enrolled in parlia- 
ment, but their claim to be peers was neither denied nor admitted, 
and the proceedings went on without them. For themselves 
Churchmen never claimed the privilege of trial by peers. 
Whenever they were arraigned they claimed to be altogether 
outside secular jurisdiction, and it was therefore a matter of 
small concern to them whether they were in the hands of peers 
or peasants. Such was the attitude of Becket towards Henry II. 
(Stubbs, Const. Hist . i. 504), of Archbishop Stratford towards 
Edward III, (Pike, pp. 188 seq.), and it was probably with 
the history of these two cases in his mind that the archbishcfp I 
of Richard II. ’s reign speaks of the saving rights of his order. 1 
These rights wfere never willingly admitted in England, and as 
the pope’s power for interference waned so the prelates were 
forced under the ordinary law of the land. *Henry VIII. cer- 
tainly never regarded ecclesiastics as .peers, as may be gathered 
from a grant early in His reign to the then abbot of Tavistock 
for hiinself and each succeeding abbot the right to be “ one. of 
the spiritual and religious lords ©^parliament.” As to abbots, 
the subsequent dissolution of* the monasteries put an end to the ; 


discussion. In this reign also Cranmer and Fisher, though the 
former ^as archbishop of Canterbury, were tried by a common 
iuiy, and they certainly claimed no privilege ot peerage. The 
Standing Orders of the House of mds for the 

statement that u Bishops are only Lords of Parlian&tft and not 
Peers "(Lqir&s Journals, iii. 34$). In I640 the “ LordsSpiritual ” 
were altogether excluded from the Houses of Lords by act of 
parliament &nd were not brought back, until the second year 
of the Restoration. From that period there has been no ques- 
tion as to their position, peers and holders by baronv when 
parliaments first met, By the end of the 15th century they had put 
themselves outside the pale of the peerage. To-day their ancient 
lands are vested in trustees (Ecclesiastical Commissioners), 
and office alone constitutes a bishop’s qualification, and 
that only if he occupies one of the five great sees of Canterbury, 
York, London, Durham and Winchester, or is of sufficient 
seniority in appointment to fill one of the remaining twenty-one 
places on the bench of bishops in the house — for there ark now 
only twenty-six seats for thirty-six prelates. 

The reign of Henry VIII. brought about far-reaching changes 
in the position of the peerage. When that king ascended the 
throne the hereditary element was in a decided H9mry v///. 
minority, but the balance was gradually redressed 
until at length a bare hereditary majority was 
secured and the dissolution of the monasteries made 
possible. The peers, many now grown fat on abbey lands, 
at once began to consolidate their position; precedents were 
eagerly sought for, and the doctrine of ennobled blood began 
to find definite and vigorous expression. So long, the peers 
declared, as there is any ennobled blood, a peerage 
must exist; and it can be extinguished only by act 
of parliament, failure of heirs, or upon corruption 
of blood by attainder. Stubbs writes with some contempt of 
the doctrine (1 Const . Hist . iii. 458 n.), apparently on the ground 
that it is absurd to speak of ennobled blood so long as the children 
of a peer still remain commoners. The doctrine is neither 
unreasonable nor illogical. By it is meant blood in which 
there always exists a capacity to inherit a particular peerage, 
and every person in whose veins the ennobled blood runs is 
competent to occupy the peerage if the chances of nature shpuld 
remove those who are senior to him in the line of c^fscent A 
good illustration is the popular use of the term “ blood royal,” 
which of course does not mean that an individual of the blood 
royal necessarily occupies a throne but that he or she is in the 
line of succession to it. Similarly, persons of " ennobled blood ” 
are not necessarily peers but in the line of descent to peerages, 
to which they may or may not succeed. (See Nobii.ity.) 

The English peer is not like the continental noble the member 
of a caste, but the holder for life of an office clothed with high 
and exceptional legislative and judicial attributes entirely 
dependent on his office and exercisable only in conjunction 
with his fellow peers in parliament assembled. Such privileges 
as he possesses are due primarily to his office rather than to his 
blood. His children are commoners, who though accorded 
courtesy titles by the usage of society have no legal privili 
not shared with the humblest of British subjects. It is this 
peculiar official quality of an English peerage which saved 
England from the curse of a privileged noble caste such as that 
which so long barred all progress in France and Germany. As 
a result there are hundreds of families in the United Kingdom 
who, commoners there, would yet, from their purity of blood, 
position and influence, b^ accounted noble in any continental 
•ountry. 

From the doctrine of nobility of blood is derived the rule 
of law that no peerage (a Scots peerage is under Scots Law) 
can be surrendered, extinguished, or in any way got • 
rid of unless the blood be corrupted. The rule is 
well illustrated by the earldom of Norfolk case 
(tow Reports [1907], A. C. 10) in which its development was 
traced, and the principle authoritatively confirmed. In 1302 
the hereditary earldom of Norfolk (created in 1135) was in the 
possession of HughBygod, one of the most powerful tables of 
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Plantagenet days. The earl got into difficulties, and as some 
say, for a consideration, and others, to spite his brother and 
debtor, surrendered his earldom and all the lands thereto 
belonging, to King Edward I. from whom he subsequently 
received it back with an altered limitation to himself juid the 
heirs of his body. As he was a childless old man this was practi- 
cally a short life interest to the exclusion of all his relatives, the 
nearest of whom but for the surrender would have succeeded. 
Soon after Bygod died, and the earldom fell into the hands of 
Edward II. who granted it to his brother Thomas of Brotherton 
in 13x2. Lord Mowbray, the lineal descendant of this Thomas, 
recently came forward and claimed the earldom, but in 1906 
the House of Lords decided against his claim on the ground 
that in law Bygod’s surrender was invalid, and that therefore 
Edward II. had no valid power to grant this particular earldom 
to Thomas of Brotherton. Historically there is little to support 
such a decision, and indeed this rigid application of the law is 
of comparatively recent date. Without doubt king, nobles and 
lawyers alike were all agreed, riglft down to Tudor days, that 
such surrenders were entirely valid. Many certainly were made, 
but, according to the decision of 1906, any living heirs of line 
of those nobles who thus got rid of their peerage honours can, 
if their pedigrees be provable, come to the House of Lords with a 
fair chance of reviving the ancient honours. Even as late as 
1663 we find the Crown, naturally with the concurrence of its 
legal advisers, stating in the barony of Lucas patent (1663) that, 
on the appearance of co-heirs to a barony, the honour may be 
suspended or extinguished at the royal pleasure. The royal view 
of the law (at any rate as to extinction) was strongly objected 
to by the Lords, who guarded their privileges in Stuart days 
even more strictly than did the Commons. As early as 1626, 
in the celebrated dispute over the earldom of Oxford, the lord 
great chamberlainship and the baronies of Bolebec, Badlesmere 
and Sandford, Mr Justice Dodridge, who had been called in by 
the Lords to advise them, said that an earl could not give away 
or alien his inheritance, because it was " a personal dignity 
annexed to the posterity and fixed in the blood.” fourteen 
years later, in the Grey de Ruthyn case, the Lords solemnly 
resolved, “ That no peer of the realm can drown or extinguish 
his honour (but that it descends unto his descendants), neither 
by Surrender, grant, fine nor any other conveyance to the king.” 
In 1678 tiie Lords became, if possibly even more definite, in 
view probably of the fact that th^Srown had disregarded the 
Grey ae Ruthyn resolution, hayiig?fe 1660 taken into its hands, 
by surrender of Robert Vi^iere, 2nd viscount, the viscounty 
of Purbeck. In 1676 tbe^on of; the second viscount applied 
for his writ of summons, an$ on the advice of Sir William Jones, t 
the attorney-general, who reported that “ this (surrender) was' 
a considerable question, never before resolved that he knew of,” 
the king referred the whole matter to the Lords. The Lords 
were very explicit, being “ unanimously of the opinion, and do 
resolve that no fine now levied, or at any time hereafter to be 
levied by the king, can bar such title of honour ( i.e . of a peer 
of the realm), or the right of any person claiming under him that 
levied, or shall levy such fine.” On these resolutions passed in 
the seventeenth century, the Lords of 1906 find illegal a surrender 
of 1302. The result seems strange, but it is, at any rate, logical 
from the legal point of view. It was urged that in 1302 no 
real parliament, in the sense applied to those of later years, 
was in existence; and consequently, a resolution founded on 
parliamentary principles should not apply. To this answer 
was made : Although it may be true that the law and practice 
of parliament had not then crystidlized into the definite shapjp 
of even a hundred years 44 Mode)* Parliament ” was 

summoned seven -Byjjod** surrender, and it is neces- 

sary to have. occurrence from which to date a 
legal beginning^ ^ law with which an historian can have 

Brirfft, p^hapi,, from ihe teaching of the case it may be 
permissible tb state fhe rule as follows: In early days the 
Norman and Plantagenet kings* took, upon themselves to deal 
with the barons in a manner which, though illegal, was suffered 


because no one dared oppose them; but as time went on, becom- 
ing stronger and more determined to enforce their privileges 
and exalt their order the peers were able to compel recognition 
of their rights, and their resolutions in Stuart days were only 
declaratory of law which had always existed, but had been 
systematically disregarded by the Crown. This being so, 
resolutions of the peers deliberately and expressly laid down 
must, when in point, always be follo^edt 

The application of the doctrine of corruption of blood to 
peerages arises out of their close connexion with the tenure 
of land, peerage dignities never having been regarded .\twiiatr 
as personal until well on into the 14th century. *a4Cor- 
Conviction for any kind of felony— and treason' nptioaoi 
originally was a form of felony — was always followed ***** 
by attainder. This resulted in the immediate corruption of 
the blood of the offender, and its capacity for inheritance was 
lost for ever. Such corruption with all its consequences could 
be set aside only by act^f parliament. This stringent rule of 
forfeiture was to some extent mitigated by the passing in 1285 
of the statute De Donis Conditionsdibus^Blackstone’s Commen- 
taries, ii. 1 16) which made possible the "creation of estates tail, 
and when a tenant-in-tail was attainted forfeiture extended only 
to his life interest. The statute De Donis was soon applied 
by the judges to such dignities as were entailed (e.g. dignities 
conferred by patent with limitations in tail), but it never affected 
baronies by writ, which were not estates in tail but in the nature 
of estates in fee simple descendible to heirs general. In the 
reign of Henry VIII. an act was passed (1534) which brought 
estates tail within the law of forfeiture, but for high treason only. 
The position then became that peerages of any kind were for- 
feitable by attainder following on high treason, while baronies 
by writ remained as before forfeitable for attainder following 
on felony. In 1708, just after the Union with Scotland, an 
act was passed by which on the death of the Pretender and three 
years after Queen Anne’s death the effects of corruption of blood 
consequent on attainder for high treason were to be abolished, 
and the actual offender only to be punished (stat. 7 Anne, 
c. ax, § 10). Owing to the 1745 rising, the operation of this act 
was postponed until the decease of the Pretender and all his 
sons (stat. 17 Geo. II. c. 39, s. 3). In 1814 forfeiture for every 
crime other than high and petty treason and murder was re- 
stricted to the lifetime of the person attainted (stat. 54 Geo. 
III. c. 145). Finally in 1870 forfeiture, except upon outlawry, 
was altogether abolished and it was provided that " no judgment 
of or for any treason or felony should cause any attainder or 
corruption of blood, or any forfeiture or escheat.” The necessity 
for ascertaining the exact condition of the law with regard to 
attainder throughout the whole period of English parliamentary 
history will be realized when it is remembered that there still 
exist dormant and abeyant peerages dating from 1295 onwards 
which may at any time be the subject of claim before the House 
of Lords, and if any attainders exist in the history of such peerages 
the law governing their consequences is not the’ law as it exists 
to-day but as it existed when the attainder occurred. The 
dukedom of Atholl case of 1764 is interesting as showing the 
effect of attainder on a peerage where the person attainted does 
not actually succeed. John first duke of Atholl died in 1725 
leaving two sons James and George. George the younger was 
attainted of treason in 1745 and died in 1760, leaving a sOn John. 
Tames, the second son of the first duke, who had succeeded his 
father in 1725 died in 1764 without issue. ^ John his nephew then 
claimed the dukedom, and was allowed it on the pound that 
his father never having been in the possession of the dukedom 
his attainder could not bar his son, who succeeds by reason 
of his heirship to his unde. It would have been otherwise 
had the younger son outlived his brother, for he would then have 
succeeded to the dukedom and so destroyed it by his attainder. 

In many cases there have been passed special parliamentary 
acts of attainder and forfeiture^ and these, of course, operate 
apart, from the general law. In any; event, attainder and 
forfeiture of a dignity, whether resulting from the rules of the 
common law or from special or general acts ol parliament can 
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only be reversed by act of parliament. The procedure in 
rever sing an attainder and recovering a dignity is as follows. 
The Crown signifies its pleasure that a bill of restoration shall 

3 prepared and signs it. the bill is then brought in to the 
_ouse of Lords, passed there, and sent to the Commons for 
assent. The last bills of the kind became law in 1876, when 
Earl Cowper procured the removal of the attainder on one of his 
Ormond ancestors and sg by purging the blood of corruption 
became entitled to, and was allowed, the barony of Butler of 
Moore Park (created in 1663). There should also be noted the 
Earldom of Mar Restitution Act 1885, which, while mainly con- 
firmatory of a disputed succession, at the same time reversed 
any attainders that existed. 

The House of Lords grew steadily throughout the Tudor 
period, and during the reign of the first two Stuarts underwent 
a still greater increase. In the Great Rebellion the majority of 
the peers were the king’s stoutest supporters and thus inevitably 
involved themselves in the ruin of fie jpyal cause. Immediately 
after the execution of Charles I. the Republicans proceeded 
Common- to swee P away everything which savoured of mon- 
wemith m archy and 'aristocracy. The House of Commons 
Abolition of voted the Lords “ useless and dangerous/' got rid of 
tho Lord*, them as a part of parliament by the simple expedient 
of a resolution (Comms. Journs. 1648-1649, vi. in) and placed 
the sole executive power in Cromwell’s hands, but there was 
no direct abolition of the peerage as such. Evidently it took 
Cromwell but little time to realize the fallacy, in practice, of 
CromwtWM single-chamber government, as he is found ten 
Homo of years after the “ useless and dangerous ” resolu- 
Lordt. tion busy establishing a second chamber. 1 What 

to call it aroused much discussion, and eventually the unruly 
Commons consented to speak of and deal with “ the other 
house.” It is very difficult to realize what was the constitution 
of this body, so short was its life and so contemptuous its treat- 
ment by the Commons. The members of “ the other house ” 
were summoned by writs under the Great Seal, similar in form 
to those used to summon peers of past days. Some sixty writs 
were issued, and presumably their recipients were entitled 
thereby to sit for the duration of the parliament to which they 
were summoned; but it may be considered as certain that 
Cromwell’s lords were never regarded as hereditary peers. 
They were entitled to the courtesy appellation “ Lord ” and 
appear to have been in the main substantial men — existing 
peers, judges, distinguished lawyers and members of well-known 
county families. Judging from Cromwell’s speech at the 
opening of parliament, and subsequent entries in Whitelock’s 
diaries/the new house appears to have had revising functions 
both of a legislative and judicial nature and also the duty of 
taking cognisance of foreign affairs. Cromwell certainly issued 
two patents of hereditary peerage — the bar&iy of Burnell 
and the barony of Gilsland (with which went # the viscounty of 
Howard of Morpeth), but neither title was recognized on the 
Restoration, ana it does not appear that the possession of these 
titles ever conferred on their holders any hereditary right to a 
writ of summons to sit in the “other house.” Whitelock 
himself was promised a viscounty by Cromwell, but no patent 
ever appears to have passed the Great Seal. Eventually business 
between the two houses grew impossible, and Cromwell was 
compelled to dissolve parliament. Richard’s first parliament 
also contained Lords as well as Commons, the latter considerately 
voting “ to transact business with the persons sitting in the 
other house as an House of Parliament, saving the right of the 
peers who had been faithful to the parliament,” the saving 
clause evidently a loophole for the futfrre. The dissolution 
of this parliament and the retirement of the protector Richard 
into private life preceded by only a few months the restoration 
to the throne of Charles II. With the king the peers returned 
to their ancient places. 

From the reign of William of Orange the peerage has been 
freshened by a steady stream of men who as a rule have served 

1 Whitelock’s A Memorials of English Affairs (In the reign of 
Charles I. aod up to the Restoration) ^1853, ed. iv. 313). 


their country as statesmen, lawyers and soldiers. Little of 
note occurred in the history of the peerage until the reign of 
Anne. By the Act of Union with Scotland (1707) soo tHoh 
the Scottish parliament was abolished; but the ffenncu* 
Scottisji peerage were given the privilege of tiysPeon. 
electing, for each parliament of Great Bntain, sixteen of 
their Humber to represent them in the House of Lords. 
Further creations in the Scottish peerage were no longer to be 
made. The effect of this act was to leave the great majority 
of the Scottish peers outside the House of Lords, as only sixteen 
of their number were to become lords of parliament. Close 
upon a hundred years later Ireland was united with Great 
Britain, the Irish parliament being merged in the M§t * vre . 
parliament of the United Kingdom of Great Britain ••ntmtiro 
and Ireland. Twenty-eight Irish peers were to be 
elected for life by their order to represent it in the House of 
Lords. One archbishop and three bishops were also chosen in 
turn to represent the Irish Church in the House of Lords, but 
when that Church was disestablished in 1867 the spiritual 
lords lost their seats. The merger of the three kingdoms had 
an important effect on their peerages. Every peer in his 
own country had been a lord of parliament by hereditary right. 
The English peer (and, as the Acts of Union were passed, the 
peer of Great Britain and the peer of the United Kingdom) 
continued by hereditary right a lord of parliament. The 
Scottish and Irish peers lost this right though by the two Acts 
of Union they retained every other privilege of peerage. Hence- 
forth they were lords of parliament only as and when their 
fellow peers elected them. Thus though not all were lords of 
parliament in esse , every one was always so in posse, and in any 
case it was the hereditary quality of the peerage which either 
actually seated its holder in the House of Lords or made it 
possible for him to get there by the votes of his fellows. 

It now becomes possible to arrive at the modern meaning of 
the term “ a peerage,” and we may define it as a dignity of 
England, Scotland or Ireland, which, by its heredi- Modem 
tary quality, confers on its holder for the time Mooning of 
being the right to be or to be elected a lord of “Pssroge." 
parliament. The term “ peerage ” is also used in a collective 
sense. 

The reign of Anne is remarkable for an attempt made by the 
House of Lords to limit its numbers by law. The queen, 
in order to secure a majority for the court party, ^ A0m0 
had created a batch of twelve peers at one time, a ondPooroge 
considerable number in relation to existing peerages; Limitation, 
and it was feared this expedient might be used as a 
^precedent. A peerage limitation bill was introduced into the 
House of Lords in 1719. Six new creations were to be allowed, 
but after these the Crown, except in the case of royal princes, 
was to create a new peerage only when an old one became 
extinct. Twenty-five hereditary peerages in Scotland were 
to take the place of the sixteen representative peers for all time. 
The bill passed the Lords, but was eventually thrown out in the 
House of Commons, though not by an overwhelming majority. 

In 1856 it was desired to strengthen the judicial element 
in the House of Lords, and the Crown issued letters patent 
creating Sir James Parke, one of the barons of the w 
exchequer, Baron Wensleydale and a peer “ for 
and during the term of his natural life.” The . 
burden of an hereditary peerage is heavy, and many men 
thoroughly well qualified in legal attainments have been known 
to refuse it on the ground of expense alone. This life-peerage 
yas thought to be a way* out of the difficulty, and it was on 
Lord Chancellor Cranworth’s advice that the Crowfi issued, the 
Wensleysdale patent. The House of Lords at once realized 
that the creation of life-peers, at the will of the ministry of the 
day, might put the hereditary section into an absolute minority, 
and possibly in* time, by form of law, get rid of it altogether. 
Eventually it was decided by the house jfcat “^neither the said 
letters patent nor the said letters patent with the qitUal writ of 
summons enable the grantee to sit an 4 Vote injtiuii ament,” 
a formal resolution which dosed the* door ii^ thefacc of every 
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person whom the Crown might endeavour to make a life-peer. 
The government of the day accepted the situation, and soon 
afterwards a new patent was made out which followed the usual 
limitation to heirs-male. The precedents in favour of the 
Crown’s action tfere not strong. The essential and outstanding 
attribute of the house was its hereditary character. Ttye whole 
balance of the constitution worked on the pivot of the indepen- 
dence of the peers. They existed as a moderating force in the 
counsels of parliament, and the alteration of the hereditary 
character of the House of Lords might easily have rendered 
it amenable to whatever pressure the government of the day 
might see fit to exercise. In such circumstances its position 
as arbiter between people and government would tend to dis- 
appear. A change fraught with so many seriovfe possibilities 
ought not, it was said, to be made by the simple prerogative 
of the Crown. If so far-reaching an alteration in the law were 
justifiable it was for parliament to make it. Further, it was 
pointed out, there had been no life-creations for centuries, and 
those that are recorded to have been conferred since the crys- 
tallization of our parliamentary system were of such a nature 
that the grantees never sat in the house by virtue of their life- 
honours, masmuch as they were existing peers or women. Soon 
after the Wensleydale debates the government 
IpfJn? introduced a bill into the House of Lords to authorize 
the creation of two life-peers, who were to be persons 
of at least five years’ standing as judges. They were to sit as 
lords of appeal but to be peers for life. Eventually the bill 
disappeared in the House of Commons. In 1869 Earl Russell 
introduced another life-peerage bill of far wider scope. Twenty- 
eight life-peerages might be in existence at any one time, but 
not more than four were to be created in any one year. The 
life peess would be lords of parliament for life. They were to be 
selected by the Crown from the peerages of Scotland and Ireland, 
persons who had sat for ten years in the Commons, distinguished 
soldiers, sailors, civil servants and judges or persons distinguished 
in science, literature or art. The bill received a rough handling 
in committee of the Lords, and the time Was evidently not ripe 
for change, as the bill failed to pass its third reading. 

Irt 1870 attempts were made in the House of Lords to alter 
the, posit ion of the Scottish and Irish representative peers. In 
Suggaaiad* 1876 the need of further judicial strength in the 
Raiorma mad Lords was tardily admitted, and an act was passed 
Aitarmthma. authorizing the creation of two lords of appeal in 
ordinary, and power was reserved to appoint two more 
as certain judicial vacancies occurred. They were to be 
entitled to the rank pf baron during their lives but were to sit 
and vote in parliament only so long as they held their judicial 
office. Their dignities lasted for life only. Eleven: years later 
another act enabled all retired lords of appeal to sit and vote as 
members of the House of Lords for life. To those interested 
in House of Lords reform the pages of Hansard's Parliamen- 
tary Debates are the best authority. In 1888 reform hills were 
introduced by Lords Dunraven and Salisbury, and in 1907 by 
Lord Newton. In December 1908 the publication of a long 
report with sweeping recommendations for reform ended the 
labou^fci a House of “Loaids committee which had been appointed 
to consider % the question in detail. In the session o£ 1910, 
'fqU^Wing the general election, long discussions took place in 
boU^ houses of parliament. Opinion generally was freely 
expressed that the time had arrived for diminishing the number 
• of lords of parliament and for putting into practice the principle 
that hereditary right alone should longer confer lordship of 
parlian^i^&ee ament.) • 

Thj|r Isn peeragfy liife that of England, pwes its origin 
to ftraykm. In Apgjfo-Norman days Scotland was a small 
JgiK* county And for some generations after England 
ri ff S? war settled the Scottish king’s writ ran little beyond 
*'4 thejfoot of the* Highlands, and everi the Lord of the 
. Isles reckoned* htms<$ an independent sovereign until the 
beginning of tfMx sp^Mturv. The tjeak and usually ineffective 
control of CroWnffesulted in .opportunities for acquiring 
personal power which the' nobles werb not slow to take advantage^ 


of. Seldom accustomed to act in concert, they soon developed 
particularist tendencies which steadily increased die strength 
of their territorial position. These , conditions of existence 
wbre entirely unfavourable to the establishment of any systftn 
of parliamentary government such as centralization had made 
possible in England, therefore it is not surprising to find that the 
lesser barons were not relieved of their attendance at the national 
assemblies until well on in the 15th century (Burton’s Scotland, 
ill. 111). Again, when the Scottish earls and barons came to 
parliament, they did not withdraw themselves from the rest 
of the people, it being the custom for the estates of Scotland 
to deliberate together, and this custom persisted until the 
abolition of their parliament by the Act of Union in 1707. The 
territorial spirit of the nobles inevitably led them to regabd the 
honour as belonging to, and inseparable from, their land, and 
until comparatively late in Scottish history there is nowhere 
any record of the conferme^ of a personal dignity unattached 
to land such as that conferred in England on Beauchamp by 
Richard II. This explains the frequent surrenders and altered 
grants which are so common in Scottish peerage history, and 
which, in sharp distinction to the English rule of law, arfc there 
regarded as perfectly legal. To-day there exists no Scottish 
dukedom (except the royal dukedom of Rothesay), marquessatc 
or viscounty created before the reign of James VI. of Scotland 
(and I. of England). Of the existing Scottish peerages sixty- 
three were created in the period between James’s accession to 
the English throne and the Act of Union. There are now only 
eighty-seven in all. Unlike one of the English peerages owing its 
origin exclusively to a writ of summons, ancient Scottish 
peerages do not fall into abeyance, and when there are only 
heirs-general, the eldest heir of line succeeds. 

Whenever a new parliament is summoned, proclamation is 
made in Scotland summoning the peers to meet at Holyrood 
to elect sixteen of their number to represent them in such 
parliament. The Scottish peerages are recorded on a roll, 
and this is called over by the lord clerk register before the 
assembled peers seated at a long table. Each peer answers to 
the name of the peerage (it may be one or more) he possesses. 
The roll is then read again and each peer in turn (but only once) 
rises and reads out the list of those sixteen peers for whom he 
votes. Proxies are allowed for absent peers and are handed in 
after the second roll-call. The votes are counted and the lord 
clerk register reads out the names of those elected, makes a 
return, and signs and seals it in the presence of the peers 
assembled. The return eventually finds its way to the House of 
Lords. The Scottish representative peer so elected receives no 
writ of summons to parliament, but attends the House of Lords 
to take the oath, his right to sit being evidenced by the return 
made. It might be thought that the rules of election in so 
important a matter would be more stringent, but the fact 
remains that it is quite possible for an entirely unqualified person 
to attend and vote at Holyrood. No evidence of identity or 
of a man’s right to be present is required and the lord clerk 
register is compelled to receive any vote tendered except in 
respect of peerages for which no vote has been given since 1800, 
these being struck off the roll (10 & 11 Viet. c. 52). Any 
person claiming tQ represent such a peerage must prove his 
right before the House of Lords, as was done in the case of the 
barony of Fairfax in 1908. It is true that by the act last cited 
any two peers may protest against a vote at Holyrood, and the 
lord clerk register thereupon reports the, proceedings to the 
House of Lords, who will consider the question if application 
be made for an inquiry, but nothing is done unless an application 
is made. The right to vote certainly needs better proof than 
that now accepted. For many years the House of Lords main- 
tained that the Qrown could not confer a new peerage of Great 
Britain oh a Scottish peer, the ground being that die Scottish 
peerage was only entitled to the sixteen representative peers 
given it by the Apt of Union, but eventually in 178a in the case 
of the duke of Hamilton this contentipn was given up. 

The Anglo-Norman conquerors of Ireland carried with them 
the laws and the sy steftiofteriUre tb which they were accustomed 
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in England, and consequently the growth of the baronage 
and the establishment of parliamentary government in Ireland 
proceeded on parallel lines with the changes which 
occurred in England. Until the reign of Henry VIII. 
P 9 Hmg 9 Irish were without representation in par- 

liament, but gradually the Irish were admitted, and by the 
creation of new parliamentary counties and boroughs were 
enabled to elect representatives. In 1613 the whole country 
shared in representation (Ball's Legislative Systems of Ireland). 
Tost as James I.. had added many members to the Scottish 
peerage, so he increased the number of Irish peers. 

In 1800 .the Union of Great Britain and Ireland abolished 
the parliament of Ireland. By the Act of Union the Irish peers 
became entitled to elect twenty-eight of their number to repre- 
sent them in the House of Lords. The election is for life, and 
only those peers are entitled to vote at elections of representative 
peers who hive proved theiif right of succession to the satisfaction 
of the lord chancellor, who issues? his notice to that effect after 
each individual proof. The names of such peers are added to 
the voting-roll of the ^peerage, and when voting papers are 
distributed — the Irish peers do not meet for election purposes 
as do those of Scotland — they are sent only to those peers who 
have proved their right to vote. If any claim to the right to 
vote is rejected by the lord chancellor the claimant must prove 
his case before the Committee for Privileges (barony of Graves, 
1907). When an Irish peer has been elected a representative 
peer he receives, as a matter of course, a writ of summons at 
the beginning of each parliament. The great bulk of the Irish 
peerage owes its existence to creations during the last two 
centuries, only seven of the existing peerages dating back 
beyond the 17th century; of the rest twenty- two were created 
during the year of Union, and thirty-three have been added 
since that date. Some hundred or more years ago ministers 
found the Irish peerage a useful means of political reward, in 
that it was possible to bestow a title of honour, with all 
its social prestige, and yet not to increase the numbers of the 
House of Lords. 

On the death of a representative peer of Scotland or Ireland 
a vacancy occurs and a new election takes place, but in accor- 
dance with modern practice promotion to a United Kingdom 
peerage does not vacate the holder’s representative position 
(May’s Parliamentary Practice , p. 11 n.). Scottish and Irish 
peers, if representative, possess all the privileges of peerage 
and parliament enjoyed by peers of the United Kingdom; if 
non-representative all privileges of peerage, except the right to 
a writ of summons to attend parliament and to be present at and 
vote in the trial of peers. A Scottish peer, if non-representa- 
tive, is in the anomalous position of being disabled from serving 
his country in either house of parliament, but # an Irish peer 
may sit for any House of Commons constituency out of Ireland, 
though while a member of the Commons his peerage privileges 
abate. , ' 

Though many peers possess more than one peerage, and 
frequently of more than one country, only that title is publicly 
used which is first in point of precedence. It was once argued 
that whenever a barony by writ came into the possession of a 
person already a peer of higher rank, the higher peerage u at- 
tracted ” or overshadowed the lower, which thenceforth followed 
the course of descent of the dignity which had attracted it. 
This doctrine is now exploded and canhot be regarded as apply- 
ing to any case except that of the Crown ( Baronies of Fitzwalter , 
1660, and De Ros , 1666; Collins’s Claims, 168, 261). Every 
peerage descends according to the limitations prescribed in its 
patent of creation or its charter, and where these are non- 
existent (as in the case of baronies by writ) to heirs-general. 
vSee Abeyance.) . 

tn dealing with English dignities it is essential to realize 
the difference between a mere title of honour and a peerage. 
The Crown as the fountain of honour is capable of conferring 
upon a subject not only any existing title of honour, bat 
may even invent one for the purpose. So James jfc instituted 
an order ’ of hereditary knights ’which lie termed baronets, 


and Edward VII. created the duchess of Fife " Princess 
Royal ” — a life dignity. The dignities of prince of Wales, 
earl marshal and lord great chamberlain have be6n creation* 
for centuries hereditary, and though of high court and matt he 
social precedence, of themselves confer no right to according 
a seat uj the House of Lords — they are not peerages. *?***• 
The grant of a peerage is a very different matter; its holder 
becomes thereby a member of the Upper House of Parlia- 
ment, and therefore the prerogative of the Crown in creat- 
ing sueh an office of honour must be exercised strictly in 
accordance with the law of the land. The Crown’s prerogative 
is limited in several directions. The course of descent must be 
known to the law ; and so, in the first place, it follows that a peer 
cannot be created for life with a denial of succession to his 
descendants (unless it be as one of the lords of appeal in ordinary 
under the acts of 1876 and 1887). The courses of descent of 
modern patents are invariably so marked out as ultimately 
to fix the peerage is some male line according to the custom of 
primogeniture, though the immediate successor of the first holder 
may be a woman or even a stranger irf blood. The following 
instances may be cited : Amabell, Baroness Lucas, was in 1816 
created Countess de Grey with a limitation to the heirs-male of 
her sister; a nephew afterwards succeeded her and the earldom 
is now held by the marquess of Ripon. Other courses of descent 
known to the law are as follows : Fee simple, which probably 
cp?rates as if to heirs-general, earldoms of Oxford (1155) and 
Norfolk (1135), both probably now in abeyance; and Bedford 
(136 7), extinct; to a second son, the eldest being alive, dukedom 
of Dover (1708), extinct, and earldom of Cromartie (1861) called 
out of abeyance in 1895 ; a son-in-law and his heirs-male by , the 
daughter of the first grantee, earldom of Northumberland (1747), 
to an elder daughter and her heirs-male, earldom of Roberts 
(1901); to an elder or younger brother and his heirs-male, 
viscounty of Kitchener (1902) and barony of Grimthorpe (1:886). 
It is, however, not lawful for the Crown to make what is called 
a shifting limitation to a peerage, i.e. one which might vest a 
peerage in an individual, and then on a certain event happening 
l e.g . his succession to a peerage of higher rank) shift it from him 
to the representative of tome other line. Such a limitation 
was held illegal in the Buckhurst case (1864). A peerage may 
not be limited to the grantee and “ his heirs-male fa r ever,” 
Such a grant was that of the earldom of Wiltes in 13^8. The 
original grantee died without issue, but left a male heir-at-law, 
whose descendants in 1869 claimed the earldom, but the original 
limitation was held invalid. 

There is no limitation on the power of the Crown as to the 
•number of United Kingdom peerages which may be created. 
As to Scotland, the Act of Umpn with that country operates to 
prevent any increase in the number of Scottish peerages, and 
consequently there have been no, creations since 1^07, wife the 
result that the Scottish peerage, as a separate order, is gradually 
approaching extinction. The Irish peerage is supposed always 
to consist of one hundred exclusively Irish peers, and the Crown 
has power to grant Irish peerages up to the limit. When the 
limit is reached no more peerages may be granted until existing 
ones becomes extinct or their holders succeed to tlnited. Kingdom 
peerages. Only four lords of appeal in ordinary may hold 
office at any one time. The number of archbishops and bishops 
capable of sitting in the House of Lords is fixed by various 
statutes at twenty-six, but, as pointed out previously, the 
spiritual lords are not now regarded as peers. 

Since party govemmen^became the rule, new peerages have 
Usually been created on ths recommendation of^be prime 
minister of the day, though the Crown, - 

in considering the claims ofroyal Mood, is VuSSm* 

in some instances to take its own course; and 
constitutionally such action is entirely legal. By- 'textile 
greater number* of peerage honours panted during fee ’fist 
two centuries have been rewards for pontical services, psually 
these services are well known, but there exist ..several 
in which fee reasons for conferring fee honour have not been 
quite clear. Until the reign of Gte<firg6 ILUthp panAge mm 
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comparatively small, but that monarch issued no fewer than 
388 patents of peerage. Many of these have become extinct 
or obscured by higher titles, but the general tendency is in the 
direction of a steady increase, and where the peers of Tudor times 
might be counted by tens their successors of 1910 were numbered 
in hundreds. The full body would be 546 English peers. 
There are also 12 ladies holding English peerages. The Irish 
peerage has 175 members, but 82 of these are also peers of the 
United Kingdom, leaving 28 representative and 65 without 
seats in the House of Lords. Of 87 Scottish peers 51 hold United 
Kingdom peerages, the remainder consisting of 16 representative 
and 20 without seats. 

As centuries have gone by and customs changed, many 
privileges once keenly asserted have either dropped out of 
use or been forgotten. The most important now 
o/rwSV * n m a seat * n the House of Lords and the 
right to trial by peers. The right to a seat in 
parliament is one sanctioned by 9 centuries of constitutional 
usage. The right of a peer in England to a seat in parliament 
was not, as pointed out in the early part of this article, entirely 
admitted by the Crown until late in the Plantagenet period, 
the king’s pleasure as to whom he should summon always 
having been a very material factor in the question. Charles I. 
made a deliberate attempt to recover the ancient discretion 
of the Crown in the issue of writs of summons. The earl # of 
Bristol was the subject of certain treasonable charges, and 
though he was never put on his trial the king directed that 
his writ of summons should not issue. The excluded peer 
petitioned the Lords, as for a breach of privilege, and a com- 
mittee to whom the matter was referred reported that there 
was no instance on record in which a peer capable of sitting in 
parliament had been refused his writ. There was a little delay, 
but the king eventual^ gave in, and the earl had his writ 
(Lords Journals , iii. 544). 

At the beginning of a new parliament every peer entitled 
receives a writ of summons issued under the authority of the 
Great Seal; he presents his writ at the table of the House of 
Lords on his first attendance, and before taking the oath. If 
the peer be newly created he presents his letters-patent creating 
the ‘peerage to the lord chancellor on the woolsack, together 
with the wit of summons which the patent has evoked. A 
peer on succession presents his writ in the ordinary way, the 
Journals recording, e.g. that Thomas Walter, Viscount Hampden, 
sat first in Parliament after the death of his father ( Lords 
Journals , cxxxix. 4). The form of writ now issued (at the 
beginning of a parliament : for the variation when parliament 
is sitting see Lords Journals , cxxxix. 185) corresponds closely* 
to that in use so long ago as the 14th century. ' It runs as 
follows : — 

George the tifth by the Grace of God of the United Kingdom of 
Great Britain and Ireland and of the British Dominions beyond 
the seas King Defender of the Faith to our right trusty and well- 
beloved Greeting Whereas by the advice and consent of our Council 
for certain arduous and urgent affairs concerning us the state and 
the defence of our said United Kingdom and the Church we have 
ordered a certain Parliament to be holden at our City of Westminster 
on the . . . day of . . • next ensuing and there to treat and 
have conference with the prelates great men and peers of oun realm 
We strictly enjoining command you upon the faith and allegiance 
by which you are bound to ns that the weightiness of the said 
affairs and imminent perils considered (waiving all excuses) you be 
at the said day and place personally present with us and with the 
said prelates great men and peers to treat and give your counsel 
upon the affairs aforesaid. And this as you regard us and our 
honour and the safety and defence of the said United Kingdoip 
and Churcbnnd despatch of the said affairs in no wise .do you omit. 

fbrmei^y all peer* were required to attend parliament, and 
ther^Jpe numerous* recorded instances of special grants of leave 
of absence, but nowadays there is ho compulsion. 

After v the right to a sumfnons the principal privilege possessed 
bis right to be tried by his peers, on a 
cfcuK 6 treason ; of nfelopy. Whatever the origin 

v * of this right, and some writers date it back to 
Saxon ’times (Trial of fiord Moriej$Wi78, State Trials vii. 


145), Magna Carta has 'always been, regarded as its con- 
firmatory authority. The important words are : — 

" millus liber homo capiatur imprisons tur aut disseiaiatur de libem 
tenemento suo vel libertatibus sen ltbefis consuetudinibus mm, 
aut utlagetur aut exuletur nec aliquo modb distruatur nee dominus 
rex super ipsum ibit nec super Sum mittet nisi per legale judicium 
parium suorum vel per legem terrae« f> 

The peers have always strongly insisted on this privilege 
of trial by their own order, A id several times the heirs of those 
wrongly condemned recovered their rights and heritage on the 
ground that there had been no proper trial by peers (A.D.P., 
v. 24). In 1442 the privilege received parliamentary con- 
firmation (stat. 20 Henry VI. c. 9). If parliament is sitting 
the trial takes place before the House of Lords in full session, 
i.e. the court of our lord the king in parliament, if hot then 
before the court of the lord high steward. The office of lord 
high steward was formerly hereditary, but has not been so for 
centuries and is now only<granted pro hoc vice . When necessity 
arises the Crown issues a special commission naming some peer 
usually the lord chancellor) lord high steward pro hoe vice 
Blackstone’s Comm . iv, 258). When a trial takes place in 
full parliament a lord high steward is also appointed, but his 
powers there are confined to the presidency of the court, all 
the peers sitting as judges of law as well as of fact. Should 
the lord high steward be sitting as a court out of parliament 
he summons a number of peers to attend as a jury, but rules 
alone on all points of law and practice, the peers present being 
judges of fact only. Whichever kind of trial is in progress it 
is the invariable practice to summon all the judges to attend 
and advise on points of law. The distinction between the two 
tribunals was fully discussed and recognized in 1760 (Trial of 
Earl Ferrers, Foster’s Criminal Cases , 139). The most recent trial 
was that of Earl Russell for bigamy (reported 1901, A.C. 446). 
Among others are the Kilmarnock, Cromarty and Balmerino 
treason trials in parliament in 1746 (State Trials xviii, 441), and 
in the court of the lord high steward, Lord Morley (treason, 1666, 
State Trials vi. 777), Lord Cornwallis (murder, 1678 State 
Trials \ ii. 145), Lord Delamere (1686, treason, State Trials xi. 
510). Recently some doubt has been expressed as to the 
origin of the court Of the lord high steward. It is said that 
the historical document upon which the practice is founded 
is a forgery. The conflicting views are set forth in Vernon 
Harcourt’s His Grace the Steward and Tried of Peers , p. 429, 
and in Pike’s Constitutional History of the House of Lords, p. 213. 
In any case, whatever its historical origin, the court for 
centuries as a matter of fact has received full legal recognition 
as part of the constitution. The right to trial by peers 
extends only to cases of treason and felony, and not to those 
of misdemeanour; nor can it be waived by any /peer (Co. 3 
Inst. 29; Kelyng’s Rep. 56). In the case of R. v. Lord Graves 
(1887), discussed <n Hansard's Parliamentary Debates, 3rd series, 
vol. cccx. p. 246, Lord Halsbury points out that the question 
of tried by peers is one of jurisdiction established by law rather 
them a claim of privilege in the discretion of the accused. 
Scottish and Irish peers, whether possessing seats in the House 
of Lords or not, are entitled to trial by peers, the same procedure 
being followed as in the case of members of the House of Lords. 

Peers with a seat in the House of Lords possess practically 
the same parliamentary privileges as. do members of the House 
of Commons. Among other privileges peculiar to themselves 
they have the right of personal access to the sovereign (Anson’s 
Law of the Constitution, i. 227). In the House of Lords, 
hen a resolution is passed contrary to his sentiments, any peer, 
by leave of the house, may “ protest,” that is, enter his dissent 
on the journals of the house (Blackstone, Cotnm^ i. 162). 
Formerly a peer might vote by proxy (Blackstone, ibid.), but 
since 1868 them lias been a standing order discontinuing this 
right. In accordance with resolutions passed by the two 
houses, neither house has power by any vote or declaration 
to clothe itself with new privileges unknown to the law and 
customs of parliament (Commons Journal, xiv. 555). Peeresses 
and non-representative peers of Ireland and Scotland have, 
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with the exception of the right to sit Iri the House of Lords and 
its attendant parliamentary privileges, every peerage privilege : 
a widowed peeress retains her privilege of peerage while un- 
married, but loses it if she mames a commoner (Co. Litt. 166; 
Cowley v, Cowley [1901] A.C. 450). Dissolution of marriage 
probably deprives a peeress of ail peerage privileges which she 
acquired by marriage. % 

The children of peers are commoners. The eldest son of a peer 
of the rank of earl (and above) is usually known socially by the 
name of his father's next peerage, but the courtesy 
Poaitloa at nature of such title is clearly indicated in every public 
Pamittoaot or fog*! document, the phraseology employed being 
Peer** ■ 41 John Smith, Esq., commonly known as Viscount 
Blackacre.” Several cases are on record in which peers' eldest 
sons have actually borne courtesy titles not possessed as peerage 
honours by their fathers, but inasmuch as such are only accorded 
by courtesy, no question of peerage privilege arises. The younger 
sons of dukes and marquesses are entitled to the prefix Lord " 
before their Christian names, and all the daughters of earls as well 
as of dukes and marquesses are«efttitl <41 similarly to style them- 
Helves " Lady," on the principle that all the daughters are equal 
in rank and precedence* The younger sons of earls and all the 
younger children of viscounts and barons are entitled to the prefix 
44 Honourable." Usually when the direct heir of a peer dies his 
children are given, by the Crown, on the death of the peer, the 
courtesy titles and precedence they would have enjoyed had their 
father actually succeeded to the peerage. 

An alien may be created a peer, but while remaining an alien 
cannot sit in tne House of Lords, nor, if a Scottish or Irish peer, 
can he vote at elections for representative peers. Feer- 
C nation of may ^ created (1) by writ of summons, (2) by 

retraces. patent. The writ of summons method is not now used 
except in the case of calling up an eldest son in the barony of hi9 
father. This does not create a new peerage but only accelerates 
the heir's appearance in the House of Lords. On the father's 
death the peerage remains vested in the son. Should the son die 
without heir the peerage revests in the father. The invariable 
method of creation in all ordinary cases is by patent The letters 
patent describe the name of the dignity, the person upon whom it 
is conferred, and specify its course of descent. 

Claims to peerages are of two kinds : (1) of right, (2) of grace. 
In theory the Crown, as the fountain of honour, might settle any 
ci i to c ^ m without reference to the House of Lords and 

Paarawaa * ssue a wr *t summons to its petitioner. This would 

not in any way prevent the House of Lords from 
examining the patent and writ of summons when the favoured 
petitioner or any heir claiming through him came to take his 
seat. If of opinion that the patent was illegal the house might 
refuse admittance, as it did in the Wensleydale case. In the case 
of a petitioner who has persuaded the Crown to terminate in his 
favour as a co-heir the abeyance of an ancient barony and who 
has received his writ of summons, the matter is more difficult. 
The house cannot refuse to admit any person properly summoned 
by the Crown, as the prerogative is unlimited in point of numbers; 
but it can take into account the precedence of the newcomer. If 
he has an old barony he naturally expects its proper place on the 
bench of barons; but if the house thought fit they might compel 
him to prove his pedigree before according any precedence. If 
he refused to do this they would still be bound to admit him, but 
it would be as the junior baron of the house with a peerage dating, 
for parliamentary purposes, from the day of hi* summons. The 
general result is that the Crown, unless there can be no question 
as to pedigree, seldom terminates an abeyance without referring 
the matter to the House of Lords, and invariably so refers all 
claims which are disputed or which involve any question of law. 1 
The procedure is as follows : The claimant petitions the Crown 
through the home secretary, setting forth his pedigree and stating 
the nature of his claim. The Crown then refers the petition to its 
legal adviser, the attorney-general. The petitioner then in course 
of time appears before the attorney-general with his proofs. Finally 
the attorney-general reports that a priraa facie case is, or is not, made 
out. If a case be made out, the Crown, if it does not take immediate 
action, refers the whole matter to the House of Lords, who pass it on 
to their Committee for Privileges for examination and report. 

The Committee for Privileges, which for peerage claims is usually 
constituted of the law lords and one or two />ther lords interested 

in peerage history, sits as an ordinary court of justice 

tor PrM? wm : follows all the rules of law and evidence. The 
ftm attorney-general attends as adviser to the committee 
and to watch the interests of the Croym. According to 

nature of the case the Committee reports to the house, and 
the house to the Crown, that the petitioner (if successful) (1) has 
made out his claim and is entitled to a writ of summons, or (i) 

This was not done in the case of the earldom of Cromartie 
called out of abeyance in 1805. The holder of the title being a 
lady the house has had, as yet, nb dbportunity of considering the 
validityof the<town Vaction. , : 


has proved his co-heirship to an existing peerage, and has also 
proved the descent of all existing co-heirs. In the first case tlv 

I writ of summons is issued forthwith, but the second, being one of 
abeyance, is a matter for the pleasure of the Crown, which need 
not be exercised at all, but, if exercised, may terminate Hie abeyance 
in favour of any one of the co-heirs. The seniority of a co-heir 
(though this alone is of little moment), his power to support the 
dignity, and the number of existing co-heirs, are all factors which 
count in the chances of success. 

Reference has already been made in the earlier part of this article 
to the reply of Bishop Peter de Roches to the English barons 
who claimed trial by their peers, and, as was suggested 
the bishop probably had in his mind the peers of France. 

Possibly the word parts, as eventually used in England, 
was borrowed from this source, but this is uncertain. The great 
men known originally a3 the twelve pairs de France, were the feudal 
holders of large territories under the nominal sway of Hie king ot 
France. They were the (archbishop) duke of Rheims, the (bishop) 
dukes of Langres and Laon, the (bishop) counts of Beauvais, Noyon 
and Chalons, the duke9 of Burgundy, Normandy and Aquitaine, 
and the counts of Flanders, Toulouse and Champagne. These 
magnates, nominally feudatories, were practically independent 
rulers, and their position can in no way be compared to that of 
the English baronage. It is said that this body of peers was in- 
stituted in the reign of Philip Augustus, though some writers even 
ascribe its origin to Charlemagne. Some of the peers Wore present 
at Philip's coronation in 1179, and later again at the alleged trial 
of John of England when his fief of Normandy was adjudged 
forfeit to the French crown. 

As the central power of the French kings grew, the various fiefs 
los^ their independence and became united to the Crown, with the 
exception of Flanders which passed into the hands of the emperor 
Charles V. In the 14th century the custom arose for the sovereign 
to honour his more important nobles by granting them the title 
of Peer of France. At first the grant was confined to the royal 
dukes, but later it was conferred on others, amongst whom late 
in the 17th century appears the archbishop of Paris. To several 
counties and baronies the honour of a peerage was added, but 
most of these eventually became reunited with the Crown. As a 
legislative body a chamber of peers in France was first founded 
by Louis XVIII. in 1814; it was hereditary and modelled on the 
English House of Lords. The revolution of 1830 reduced its 
hereditary quality to life tenure, and in the troubles of 1848 the 
chamber itself finally disappeared. 

Austria, Hungary and Portugal are other countries possessing 
peerages which to some extent follow the English model. In 
Austria there is a large hereditary nobility and those n . 
members of it in whose families the legislative dignity 
is hereditary by nomination of the emperor sit in the wrVM ’ 
Herrenhaus or Austrian Upper Chamber, together with certain pre- 
lates and a large number of nominated life-members. Iif Hungary 
all those nobles who possess the right of hereditary peerage (as 
admitted by the act of 1885 and subsequent acts) and who pay 
a land tax of certain value, are members of the House of Magnates, 
of which they form a large majority, the remainder of the mem- 
bers being Roman Catholic prelates, representatives of Protestant 
churches and life peers. In Portugal until recent years the House 
•of Peers was an hereditary body, but it is now practically a 
chamber of life-peers. (G. E.*) 

PEERLKAMP, PETRUS HOFMAN (1786-1865), Dutch 
classical scholar and critic, descended from a family of French 
refugees named Perlechamp, was born at Groningen on the 
2nd of February 1786. He was professor of ancient literature 
and universal history at Leiden from 1822 to 1849, when 
he resigned his post and retired to Hilversum near Utrecht, 
where he died on the 27th of March 1865. He was the founder 
of the subjective method of textual criticism, which consisted 
in rejecting in a classical author whatever failed to come up to 
the standard of what that author, in the critic’s opinion, ought to 
have written. His ingenuity in this direction, in which he went 
much farther than Bentley, was chiefly exercised on the* Odes 
of Horace (th greater part of which he declared spurious), 
and the Aeneid of Virgil. # He also edited the Ars poetica and 
Satires of Horace, the Agricola of Tacitus, the romance of 
Xenophon of Ephesus, and was the author of a history of the 
Latin poets of the Netherlands (De vita, docirina, et % facilitate 
Nederlandorum qui carmina latina composuerunt, 18)8)* 

See L. Mailer, Gesck. dor ktOssischen Philologis in dan Nisdtrlanden 
(1869), and J. E. Sandys, Hist . of Classt Schol. (190% iii. 276. 

PEESEMSKY, ALEXEY FEOFILACTOVICfJ 1 (1820-1881), 
Russian novelist, was bonbon his father’s 1 estate, in the province 
of kostroma, on the xoth/sand of Mfrcfc 1820. In hi$ auto 
biography he describes his family as belongtag to the ancient 
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Russian nobility, but bis more immediate progenitors were all 
very poor, and unable to read or write. His grandfather 
ploughed the fields "as a simple peasant, and his father, as 
Peesemsky himself said, was washed and clothed by a rich 
relative, and placed as a soldier in the army, from which he retired 
as a major after thirty yearn’ service. During childhood 
Peesemsky read eagerly the’ translated works of Walter 
and Victor Hugo, ana later those of Shakespeare, Schiller, 
Goethe, Rousseau, Voltaire find George Sand. From the 
gymnasium of Kostroma he passed through Moscow University, 
and in 1884 entered the government service as a clerk in the 
office of the Crown 'domains in his native province. Between 
1854 and 187a; when he finally quitted the civil service, he 
occupied similar posts in St Petersburg and Moscow. His 
early works exhibit a profound disbelief ip the higher qualities 
of humanity, and a disdain for the other sex, although he appears 
to have been attached to a particularly devoted and sensible 
wife. Hia first novel, Boyarstckrna, was forbidden fpr its 
unflattering description of the Russian nobility. His principal 
novels are Tvfak (“A Muff”), 1850; Teesicha doush (“ A' 
Thousand Souls ”), 1863, which is considered his best work of 
the kind; and Vtbaltmimthtneoe mart (“ A 'Doubled Sea ”), 
giving a picture of the excited state of Russian society about 
the year 1863. He also produced a comedy, Gorkaya soudbjtta 
(“ A Bitter Fate ”), depicting the dark sides of tne Russian 
peasantry, which obtained for him the Ouvarofi prize of 'the 
Russian Academy. In 1856 he was sent, together With other 
literary men, to report oh the ethnographical and commercial 
condition of the Russian interior, his particular field of inquiry 
having been Astrakhan and the region of the Caspian Sea. 
His scepticism in regard to the liberal reforms of the ’sixties 
made him very unpopular among the more progressive writers 
of that time. He died at Moscow on the and of February 1881 
(Jan. 31, Russian style). 

PEGASUS (from Gr. mjy<k, compact, strong), the famous 
winged horse of Greek fable, said to nave sprung from the trunk 
of the Gorgon Medusa when her heed Was. cut off by Perseus. 
Bellerophon caught turn as he drank of the spring Peirene on 
the Acrocorinthus at Corinth, or received him tamed and 
bridled at the hands of Athena (Pindar, 01 . xiii. 63; Pausanias 
ii. 4). Mounted on Pegasus, Bellerophon slew the Chimaere 
and .overcame the Solymi and the Amazons, but when he tried 
to fly to heaven on the horse’s back he threw him and continued 
his heavenward course (Apollodorus ii. 3). Arrived in heaven, 
Pegasus served Zeus, fetching for him his thunder and lightning 
(Hesiod, Theog. 281). 'Hence some have thought that Pegasus 
s a symbol of the thundercloud. According to O. Gnippe 
v i Gneckische Mythologie, i. 75, 123) Pegasus, like Arion the 
fibled offspring of Demeter and Poseidon, was a curse-horse, 
symbolical of the rapidity with which curses were fulfilled. In 
later legend he is the horse of Eos, the morning. The erroneous 
derivation from njyjJ, u a spring of water,” may have given 
■birth to the legends which connect Pegasus with water; e.g. 
that his father was Poseidon, that he was bom at the sprf 
of Ocean, and that he had the power of making sprini 
from the ground by a blow of his hoof. When Mt ** 
enchanted by the song of the Muses, began to risefc 
Pegasus stopped its ascent by stamping on the grou M Hoitoninus 
Liberalis 9), and where he struck the earth. Hup fcrene (home- 
spring), the fountain of the pluses, gu*he 4 ^)rth (PausaniaS 
ii. 31, ix. 31). But there are facta that speAktoran independent 
mythological connexion between yrater; «.gV the 

sacredness of the horse to the epithets Hippios atid 

Equester applied to Poseidon and Neptune, Jhfe Greek labia 
of the origin of the fidt home (produce# ay Joseidor? ttrikbk 
the ground with his trident), and the etritom la. Argoli |<3 
sacrificing homes Jo Poseidon by drowning then! in a. well. 
From his coctkxfan with 'Hippoerenp, Pegasus' has come to be 
regarded ,as tfa|[ hon* of the Mules aid bettor.** asymbol of 
poetry, Bttftiut is ajvfodvifaetribpte of FegKspi, nptJrifidMrA 
to the ancients, and msmi&ky from the Orlando innamoroio 
of Bqiardo. * f - 



See monograph by F. Hannig,' Breslauer phthlogiscke Abhand- 
tungm (ipo*). vol. via., pt- 4- 

PBGAU, a town of Germany, in the kingdom of Saxony, 
situated in a fmtile country, on the Elater, 18 m. S.W. frogi 
Leipzig by the railway to Zeitz. •' Bop. (1905), 5656. It has 
two Evangelical’ churches, that of St Lawrence being a fine 
Gothic structure, a ifith-century town-hall; a very old hospital 
and an agricultural school. Its industries embrace the manu- 
facture of felt; boots and metal warn. 

Pegau grow up round a monastery founded in 1098, but does 
not appear a? a town before the nose of the rath century. 
Marketer were held-here end its prosperity was further enhanced 
by its position on a main road running east and west. In the 
monastery, which was dissolved m 4539, a valuable chronicle 
was compiled, the Antudes pegqn/itnses, covering the period 
from.' 1039 to 1337. 

See Fused, An fane wtd Bade itt .Kfottort St Jacob tv Pegau 
iLetmsig, 1837); and Dillner. GrOsset and Ctother, Altos end neuet 
aw Pegau (Leipzig, 1903)." The Amulet pegaeienset are published 
in Bd. XVI. of the Monununta Germamat Hstortca 1 Scnptoees. 

PEGMATITE (from Gr. efrjm, a bond), the name given by 
Hatty to those masses of graphic granite which frequently occur 
in veins. They consist of quartz and alkali feldspars in crystalline 
intergrowth (see Petrology, Plate II. fig. 6). The term was 
subsequently used by Neumann to signify also the coarsely 
crystalline veins rich in quartz, feldspar and muscovite, which 
often in great numbers ramify through outcrops of granite and 
the surrounding rocks. This application of the name has now 
obtained general acceptance, ana has been extended by many 
authors to include vein-rocks of similar structure and geological 
relationships, which occur with syenites, diorites and gabbros. 
Only a few of these pegmatites have graphic structure or mutual 
intergrowth of their constituents. Many of them are exceedingly 
coarse-grained ; in granite-pegmatites the feldspars may be 
several feet or even yards in diameter, and other minerals such 
as apatite and tourmaline often occur in gigantic crystals. Peg- 
matites consist of minerals which are found also in the rocks 
from which they are derived, e.g. gragite-pegmatites contain 
principally quartz and feldspar while gabbro- pegmatites 
consist of diallage and plagioclase. Rare minerals, however, 
often occur in these veins in exceptional amount and as very 
perfect crystals. The minerals of the pegmatites are always 
those which wire last to separate out from the parent rock. 
As the basic minerals are the first formed the pegmatites contain 
a larger proportion of the acid or more siliceous components 
which were, of later origin. In granite-pegmatites there is little 
hornblende, biotite or sphene, but white mica, feldspar and quartz 
make up the greater part of the veins. In gabbro-pegmatites 
olivine seldom occurs, but diallage and plagioclase occur in 
abundance. Ip this respect the pegmatites and aplites agree; 
both are of more acid types than the average rock from which 
they came, but -the pegmatites are coarsely crystalline while 
*’ 9 aplites are fine-grained. Segregations of the early minerals 
g wick are frequent as nodules, lumps and streaks scattered 
rough its mass, and often dikes of bask character (lampro- 
yres, &c.) ate injected into the surrounding country. These 
,ve been grouped together as intrusions of melanocratt facies 
(pfAat, black, xpdrqju^stpsngth, predominance) because in 
them the 4sjk, / bftSic , rtinerals preponderate. The aplites and 
pegmatite*,,on the other hand, am lautaerate (Aeiixife, white), 
rince they a™ of add, character and contain relatively huge 
Amounts of the white oflneral* quartz and feldspar. 
^Pegmatites arc associated with plutonic or intrusive rocks and 
Wen evidently formed by slow crystallization at ctnsiderable 
depths bglow the surface ; nothing djnilar to them j$ known 
in lavas. They are very characteristic of grstiites, especially 
those which coajain Muscovite and much alkali feldspar; in 
gabbrovdSotites *nd syenites ptogmatite dikes an comparatively 
rare. Th? coarsely xrystalline structure mhy be ascribed tp 
Slow dryspliz^tkn;.arid.is partly the result of thtt rocks, hi 
Which the veins lie, having been at a high temperature when the 
minerals of the fiegmatite»i separated out. Bj $£$>*#*$<* 
this we find thi Desrmfttite vquu &rft nearly Alwavsfestricted 
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to the area occupied by the parent* rock ( e.g . the granite), or 
to its immediate vicinity, and within the zone which has been 
greatly heated by the plu tonic intrusion, viz. the contact aureole. 
Another very important factor in producing the coarse crystal- 
lization of the pegmatite veins is the presence of abundant 
water vapour and other gases which served as mineralizing 
agents and facilitated the building together of the rock molecules 
in large crystalline individuals. # 

Proof that these vapours were important agents in the forma- 
tion of pegmatites is afforded by many of the minerals con- 
tained in the veins. Boron, fluorine, hydrogen, chlorine and 
other volatile substances are essential components of some of 
these, minerals. Thus tourmaline, which contains boron and 
fluorine, may be common in the pegmatites but rare in the 
granite itself. Fluorine or chlorine are present in apatite, 
another frequent ingredient of granite pegmatites. Muscovite 
and gilbertite both contam hydrogen and fluorine; topaz is 
rich in fluorine also and all of* thelfe are abundant in some 
pegmatites. The stimulating effect which volatile substances 
exert on crystallizing molten masses is well known to experi- 
mental geologists who, by mixing tungstates and fluorides with 
fused powders, have been able to produce artificial minerals 
which they could not otherwise obtain. Most pegmatites are 
truly igneous rocks so far as their composition goes, but in their 
structure they show relations to the aqueous mineral veins. 
Many of them for example have a comby structure, that is to 
say, their minerals are columnar and stand perpendicular to the 
walls of the fissure occupied by the vein. Sometimes they have 
a banding owing to successive deposits having been laid down 
of different character; mica may be external, then feldspar, and 
in the centre a leader or string of pure quartz. In pegmatite 
veins also there are very frequently cavities or vugs, which arc 
lined by crystals with very perfect faces. These bear much 
resemblance to the miarolitic or drusy cavities common in 
granite, and like them were probably filled with the residual 
liquid which was left over after the mineral substances were 
deposited in crystals. 

Pegmatites are very irregular not only in distribution, width 
•and persistence, but also in composition. The relative abun- 
dance of the constituent minerals may differ rapidly and much 
from point to point. Sometimes they are rich in mica, in 
enormous crystals for which the rock is mined or quarried 
(India). Other pegmatites are nearly pure feldspar, while others 
are locally (especially near their terminations) very full of 
quartz. They may in fact pass into quartz veins (alaskites) 
some of which are auriferous (N. America). Quartz veins of 
another type are very largely developed, especially in regions 
of slate and phyllite; they are produced by segregation of 
dissolved silica from the country rock and its concentration 
into cracks produced by stretching of the rock* masses during 
folding. In these segregation veins, especially when the beds 
are of feldspathic nature, crystals of albite and orthoclase may 
appear, in large or small quantity. In this way a second type 
of pegmatite (segregation pegmatite) is formed which is very 
difficult to distinguish from true igneous veins. These two 
have, however, much in common as regards the conditions 
under which they were formed. Great pressures, presence of 
water, and a high though not necessarily very high temperature 
were the principal agencies at work. 

Granite pegmatites are laid down after their parent mass had 
solidified and while it was cooling down : sometimes they contain 
such minerals as garnet, not found in the main mass, and showing 
that the temperature of crystallization was comparatively lo\%, 
Another special feature of these veins is the presence of minerals 
containing precious metals or rare earths. Gold occurs in not a few 
cases; tin in others, while sulphides such as copper pyrites are found 
also. Beryl is the commonest of the minerals of tnc second group : 
spodumene is another example, and there is much reason to hold 
that diamond is a native of some of the pegmatites of Brazil and 
India, though this is not yet incontestably proved. The syenite- 
pegmatites of south Norway are remarkable both for their coarse 
crystallization and for the great number of rare minerals they have 
Yielded. Among these may be mentioned laavenite, rinkite, rosen- 
ouschite, mosandrite, pyrochlore, peuofskite and lamnrophyllite, 

\ S. F.) 


PEGNITZ, a river of Germany. It rises near Lindenhard 
in Upper Franconia (Bavaria) from two sources. At first it 
is called the Fichtenohe, but at Buchau it takes the name of the 
Pegnitz, and flowing in a south-westerly direction disappears 
below the small town of Pegnitz in a mountain cavern. It 
emerges through three orifices, enters Middle Franconia, and 
after flowing through the heart of the city of Nuremberg falls 
into the Rednitz at Fiirth. 

See Specht, Das Pcgnitzgebiet in Bezug auf seinen Wasscrhaushalt 
(Munich, 1905). 

The Pegnitz Order (Order of the society of Pegnitz shepherds), 
also known as “ the crowned flower order on the Pegnitz,” was 
one of the societies founded in Germany in the course of the 17th 
century for the purification and improvement of the German 
language, especially in the domain of poetry. Georg Philipp 
Harsdorffcr and Johann Klaj instituted the order in Nuremberg 
in 1644, and named it after the river. Its emblem was the passion 
flower with Pan’s pipes, anti the motto Mil Nutzen erfreulich , 
or A lie zu einem Ton einstimmig. The jnembers set themselves 
the task of counteracting the pedantry of another school of 
poetry by imagination and gaiety, but lacking imagination 
and broad views they took refuge in allegorical subjects and 
puerile trifling. The result was to debase rather than to raise 
the standard of poetic art in Germany. At first the meetings 
of the order were held in private grounds, but in 1681 they were 
transferred to a forest near Kraftshof or Naunhof. In 1794 
the order was reorganized, and it now exists merely as a literary 
society. 

See Tittman, Die n umber ger Dichterschule (Gdttingen, 1847); 
and the Festschrift zur jiihngen J ubelfeier des pegnesischen 
Blum enor dens (Nuremberg, 1894). 

PEGOLOTTI, FRANCESCO BALDUCCI (fl. 1315- 1340), 
Florentine merchant and writer, was a factor in the service 
of the mercantile house of the Bardi, and in this capacity we 
find him at Antwerp from 1315 (or earlier) to 1317; in London 
in 1317 and apparently for some time after; in Cyprus from 
1324 to 1327, and again (or perhaps in unbroken continuation 
of his former residence) in 1335. In this last year he obtained 
from the king of Little Armenia ( i.e . medieval Cilicia, &c.) a grant 
of privileges for Florentine trade. Between 1335 and 1^43, 
probably in 1339-1340, he compiled his Libro di divisamenti 
di paesi e di rnisuri di mercalanzie e d’altre cose Bisogncvoli di 
sapere cd mercatanti ) commonly known as the Pratica della 
mercalura (the name given it by Pagnini). Beginning with a 
sort of glossary of foreign terms then m use for all kinds of taxes 
or payments on merchandise as well as for “ every kind of place 
►where goods might be bought or sold in cities,” the Pratica 
next describes some of the chief trade routes of the 14th century, 
and many of the principal markets then known to Italian 
merchants; the imports and exports of various important 
commercial regions; the business customs prevalent in each of 
those regions; and the comparative value of the leading moneys, 
weights and measures. The most distant and extensive trade 
routes described by Pegolotti arc: (1) that from Tana or Azov 
to Peking via Astrakhan, Khiva, Otrar, Kulja and Kanchow 
(Gittarchan, Organci, Ottrarre, Armalecco and Camexu in the 
Pratida); (2) that from Lajazzo on the Cilician coast to Tabriz 
in north Persia via Sivas, Erzingan and Erzerum (Salvastro, 
Arzinga and Arzerone); (3) that from Trebizond to Tabriz. 
Among the markets enumerated are: Tana, Constantinople, 
Alexandria, Damietta, and the ports of Cyprus and the Crimea. 
Pegolotti’s notices of ports 4m the north of the Black Sea are very 
valuable; his works show us that Florentine exports had now 
gained a high reputation in the Levant. In other chapters 
an account is given of 14th-century methods of packing goods 
(ch. 29); of assaying gold and silver (ch. 35); of shipment; 
of “ London in England in itself ” (ch. 62); of monasteries 
in Scotland and England (“ Scotlarifl of England,” Scozia di 
lnghilterra) that were rich in wool (ch. 6 j>). Among the latter 
are Newbattle, Balmerino. Cupar, Dunfermline, Dundrennan, 
Glenluce, Coldingham, Kelso, Ncwminster near Morpeth, 
Furness, Fountains, Kirkstall, KirstJad, Swineshead, *Sawley 
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and Calder. Pegolotti’s interest in England and Scotland is 
chiefly connected with the wool trade. 

There is only one MS. of the Pratica, viz. No. 2441 in the Riccar- 
tlian Library at Florence (241 fols., occupying the whole volume), 
written in 1471; and one edition of the text, in vol. iii. <*f Gian 
Francesco Pagnini's Della Decima e delle altre gravezze imposte dal 
commune di Firenze (Lisbon and Lucca — really Florence-*-! 766) ; 
Sir Henry Yule, Cathay, ii. 279-308, translated into English the 
most interesting sections of Pegoiotti, with valuable commentary 
(London, Hakluyt Society, i860). See also W. Heyd, Commerce 
du Levant, ii., 12, 50, 58, 78-79, 85-86, 112-119 (Leipzig, 1886); H. 
Kicpert, in Sitzungsberichtc der philos.-hist. Cl. der berliner A had., 
p. 901, &c. (Berlin, 1881); C. R. Beazlcy, Dawn of Modern 
Geography, iii. 324-332, 550, 555 (Oxford, 1906). 

PEGU, a town and former capital of Lower Burma, giving 
its name to a district and a division. The town is situated 
on a river of the same name, 47 m. N.E. of Rangoon by rail; 
pop. (1901), 14,132. It is still surrounded by the old walls, 
about 40 ft. wide, on which have been built the residences of 
the British officials. The most conspicuous object is the Shwe- 
maw-daw pagoda, 324 ,ft. high, considerably larger and even 
more holy than the Shwe-dagon pagoda at Rangoon. Pegu 
is said to have been founded in 573, as the first capital of the 
Takings; but it was as the capital of the Toungoo dynasty 
that it became known to Europeans in the 16th century. About 
the middle of the 18th century it was destroyed by Alompra; 
but it rose again, and was important enough to be the scqpc 
of fighting in both the first and second Burmese Wars. It gave 
its name to the province (including Rangoon) which was annexed 
by the British in 1852. 

The district, which was formed in 1883, consists of an alluvial 
tract between the Pegu Yoma range and the Sittang river : 
area, 4276 sq. m.; pop. (1901), 339,572, showing an increase of 
43 % in the decade. Christians numbered nearly 9000, mostly 
Karens. Almost the only crop grown is rice, which is exported 
in large quantities to Rangoon. The district is traversed by 
the railway, and also crossed by the Pegu-Sittang canal, navi- 
gable for 85 m., with locks. 

The division of Pegu comprises the five districts of Rangoon 
city, Ilanthawaddy, Tharrawaddy, Pegu and Prome, lying east 
of the Irrawaddy : area 13,084 sq. m. ; pop. (1901), 1,820/138. 

Pegu has also given its name to the Pegu Yoma, a range of hills 
running mfrth and south for about 200 m., between the Irrawaddy 
and Sittang rivers. The height nowhere exceeds 2000 ft. 
but the slopes are steep and rugged. The forests yield teak 
and other valuable timber. The Pegu river, which rises in 
this range, falls into the Rangoon river just below Rangoon 
city, after a course of- about 180 m. 

PEILE, JOHN (1838 1910), English philologist, was born*' 
at Whitehaven on the 24th of April 1838. He was educated at 
Repton and Christ’s College, Cambridge. After a distinguished 
career (Craved scholar, senior classic and chancellor’s medallist), 
he became fellow and tutor of his college, reader of comparative 
philology in the university (1884 1891), and in 1887 was elected 
master of Christ’s. He took a great interest in the higher 
education of women and became president of Newnham College. 
He was the first to introduce the great philological works of 
George Curtius and Wilhelm Corsscn to the English student 
in his Introduction to Greek and Latin Etymology (1869)? He 
died at Cambridge on the 9th of October, 1910, leaving 
practically completed his exhaustive history of Christ’s College. 

PEINE, a town of Germany, in the Prussian province of 
Hanover, m. by rail N.W. of Brunswick, on the railway to 
Hanover and Hamburg. Pop. (1905), 15,421. The town has 
a Roman Catholic and a Protestant church and several schools! 
Its industries include iron and steel works, breweries, distilleries 
and brickyards, and the manufacture of starch, sugar, malt, 
machinery and artificial manure. There are also large horse 
and cattle markets held here. Peine was at one time a strongly 
fortified place, and until* 1803 belonged to the bishopric of 
Hildcsheim. * # 

PEINE FORTE ET DUREJ (French for “ hard and severe 
punishment”), the term fo^.a barbarous torture inflicted on those 
who, arraigned of°felony, refused to plead and stood silent, or 


PEIRCE 

challenged more than twenty jurors, which was deemed a con- 
tumacy equivalent to a refusal to plead. By early English la>v 
a prisoner, before he could be tried, must plead “ guilty ” or 
“ not guilty.” Before the 13th century it was usual to imprisorf 
and starve till submission, but in Henry IV.’s reign the peine 
was employed. The prisoner was stretched on his back, and 
stone or iron weights were placed on him till he either submitted 
or was pressed to death. Pressing td (feath was abolished in 
1772; “ standing mute” on an arraignment of felony being then 
made equivalent to conviction. By an act of 1828 a plea of 
“ not guilty ” was to be entered against any prisoner refusing 
to plead, and that is the rule to-day. \n alternative to the 
peine was the tying of the thumbs tightly together with ^hip- 
cord until pain forced the prisoner to speak. This was said to be 
a common practice at the Old Bailey up to the 19th century. 

Among recorded instances of the infliction of the peine are : 
Juliana Quick (1442) for high treason in speaking derisively of 
Henry VI.; Margaret Clitfeerow* “the martyr of York " (1586); 
Walter Calvcrly, of Calverly, Yorks, for the murder of his children. 
(1605) ; and Major Strangways at Newgate, charged with murder of 
his brother-in-law (1657). this last cast? it is said that upon the 
weights being placed in position several cavalier friends of Strang- 
ways sprang on his body and put him out of his pain. In 1721 oiie 
Nathaniel Hawes lay under a weight of 250 tb for seven minutes, 
finally submitting. The peine was last employed in 1741 at 
Cambridge assizes, when a prisoner was so put to death ; the penalty 
of thumb-tying having first been tried. In 1092 at Salem, Massa- 
chusetts, Giles Corey, accused of witchcraft, refusing to plead, was 
pressed to death. This is believed to be the only instance of the 
infliction of the penalty in America. 

PEIPUS, or Chudskoye Ozero, a lake of north-west Russia, 
between the governments of St Petersburg, Pskov, Livonia and 
Esthonia. Including its southern extension, sometimes known 
as Lake Pskov, it has an area of T356 sq. m. Its shores are 
flat and sandy, and in part wooded ; its waters deep, and they 
afford valuable fishing. The lake is fed by the Velikaya, which 
enters it at its southern extremity, and by the Embach, which 
flows in half way up its western shore; it drains into the Gulf of 
Finland by the Narova, which issues at its north-east corner. 

PEIRAEUS, or Piraeus (Gr. ITctpaui'?), the port town 
of Athens, with which its history is inseparably connected. 
Pop. (1907), 67,982. It consists of a rocky promontory, contain- 
ing three natural harbours, a large one on the north-\s est w r hich 
is still one of the chief commercial harbours of the Levant, and 
two smaller ones on the cast, whic h were used chiefly for naval 
purposes. Themistodcs was the first to urge the Athenians 
feo take advantage of Jhese harbours, instead of using the sandy 
bay of Phaleron ; and the fortification of the Peiraeus was begun 
in 493 H.c. Later on it was connected with Athens by the Long 
Walls in 460 b.c. The town of Peiraeus was laid out by the 
architect Ilippodamus of Miletus, probably in the time of 
Pericles. The promontory itself consisted of two parts — the 
hill of Munyehia, and the projection of Acte; on the opposite 
side of the great harbour was the outwork of Ectioneia. The 
most stirring episode in the history of the Peiraeus is the seizure 
of Munyehia by Thrasybulus and the exiles from Phyle, and the 
consequent destruction of the “ 30 tyrants ” in 404 b.c. The 
three chief arsenals of the Peiraeus were named Munyehia, 
Zea and Cantliarus, and they contained galley slips for 82, 196 
and 94 ships respectively in the 4th century b.c. 

See under Athens. Also Angelopoulos, Tltipai&s xal r&v 

A i/icvwv avrov (Athens, 1898). 

PEIRCE, BENJAMIN (1809-1880), American mathematician 
and astronomer, was born at Salem, Massachusetts, on the 
4th of April 1809. Graduating at Harvard College in 1829, 
he became mathematical tutor there in 1831 and professor in 
1833. He had already assisted Nathaniel Bowditch in his 
translation of th e^Mecanique celeste, and now produced a series 
of mathematical textbooks characterized by the brevity and 
terseness which made his teaching unattractive to inapt pupils. 
Young men of talent, on the contrary, found his instruction 
most stimulating, and after Bowditch’s death in 1838 Peirce 
stood first among American*, mathematicians. His researches 
into the perturbations of Uranus and Neptune ( Proc . Amer. 
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Acad., 1848) gave him a wider fame; he became in 1849 con- 
sulting astronomer to the American Nautical Almanac, and for 
this work prepared new tables of the moon (1852). A discussion 
ftf the equilibrium of Saturn’s rings led him to conclude in 1855 
that they must be of a fluid nature. From 1867 to 1874 he was 
superintendent of the Coast Survey. In 1857 he published his 
best known work, the System of Analytical Mechanics, which 
was, however, surpassed • in brilliant originality by his Linear 
Associative Algebra (lithographed privately in a few copies, 
r87o; reprinted in the Amer. fount. Math., 1882). He died at 
Cambridge, Mass., on the 6th of October 1880. 

See New. Amer. Cyclopaedia (Ripley and Dana), vol. xiii. (1861); 
T. J. J. See, Popular Astronomy, iii. 49; Nature, xxii. 607; R. Grant, 
Hist.' of Phys. Astronomy, pp. 205, 292; J. C. Poggendorff, Biog. 
lit. IIandworterbuch\ Month. Notices Roy. Astr. Society, xli. 191. 

PEISANDER, of Camirus in Rhodes, Greek epic poet, sup- 
posed to have flourished about 640 b.c. He was the author 
of a Heracleia , in which he intro^uce^J a new conception of the 
hero, the lion’s skin and club taking the place of the older 
Homeric, equipment, fie is also said to have fixed the number 
of the “ labours of Hercules ” at twelve. The work, which accord- 
ing to Clement of Alexandria (Stromata, vi. ch. 2) was simply 
a plagiarism from an unknown Pisinus of Lindus, enjoyed 
so high a reputation that the Alexandrian critics admitted the 
author to the epic canon. From an epigram (20) of Theocritus 
we learn that a statue was erected in honour of Peisander by 
his countrymen. He is to be distinguished from Peisander 
of Laranda in Lycia, who lived during the reign of Alexander 
Scverus (a.d. 222-235), and wrote a poem on the mixed marriages 
of gods and mortals, after the manner of the Eoiai of Hesiod. 

Sec fragments in G. Kinkel, Epicorum graecorum fragmenta (1878) ; 
albo F. G. Welckcr, Rhine Schriften, vol. i. (1844), on the twelve 
labours of Hercules in Peisander. 

PEISISTRATUS (605 P—527 b.c.), Athenian statesman, was 
the son of Hippocrates. He was named after Peisistratus, the 
youngest son of Nestor, the alleged ancestor of his family; he 
was second cousin on his mother’s side to Solon, and numbered 
among his ancestors Codrus the last great king of Athens. Thus 
among those who became “ tyrants ” in the Greek world he 
gained his position as one of the old nobility, like Phalaris of 
Agrigcntum, and Lygdamis of Naxos; but unlike Orthagoras of 
Sicyon, who had previously been a cook. Peisistratus, though 
Solon’s junior by thirty years, was his lifelong friend (though this 
is denied), nor did their friendship suffer owing to their political 
antagonism. From this widely accepted belief arose the almost 
certainly false statement that Peisistratus took part in Solon’s 
successful war against Megara, which necessarily took place 
before Solon’s archonship (probably in 600 b.c.). Aristotle’s 
Constitution of Athens (ch. 17) carefully distinguishes Solon’s 
Megarian War from a second in which Peisistratys was no doubt 
in command, undertaken between 570 and 565 to recapture 
Nisaea (the port of Megara) which had apparently been recovered 
by the Mcgarians since Solon’s victory (see Sandys on The 
Constitution of Athens, ch. 14, 1, note, and E. Abbott, History 
of Greece, vol. i. app. p. 544). Whatever be the true explanation 
of this problem, it is certain (1) that Peisistratus was regarded 
as a leading soldier, and (2) that his position was strengthened 
by the prestige of his family. Furthermore (3) he was a man 
of great ambition, persuasive eloquence and wide generosity; 
qualities which especially appealed at that time to the classes 
from whom he was to draw his support — hence the warning of 
Solon (Frag. II. B) : “ Fools, you arc treading in the footsteps 
of the fox; can you not read the hidden meaning of these charm- 
ing words ? ” Lastly, (4) and most important, the times were 
ripe for revolution. In the article on Solon (ad fin.) it is shown 
that the Solonian reforms, though they made a great advance 
in some directions, failed on the whole. They )vere too moderate 
to please the people, too democratic for the nobles. It was 
found that the government by Boule and Ecclesia did not mean 
popular control in the full sense; it meant government by the 
leisured classes, inasmuch as the industrious farmer or herdsman 
could not leave his work to give bis vote at the Ecclesia, or do 
his duty as a councillor. Partly owing to this, and partly to 


ancient feuds whose origin we cannot trace, the Athenian people 
was split up into three great factions known as the Plain (Pedieis) 
led by Lycurgus and Miltiadcs, both of noble families; the Shore 
(Par alt) led by the Alcmaeonidac, represented at this time by 
Mcgactes, who was strong in his wealth and by his recent marriage 
with Agaristc, daughter of Cleisthenes of Sicyon; the Hill or 
Upland (Diacreis, Diacrii) led by Peisistratus, who no doubt 
owed his influence among these hill men partly to the possession 
of large estates at Marathon. In the two former divisions 
the influence of wealth and birth predominated; the hillmen 
were poorly housed, poorly clad and unable to make use of the 
privileges which Solon had given them. 1 Hence their attachment 
to Peisistratus, the “ man of the people,” who called upon them 
to sweep away the last barriers which separated rich and poor, 
nobles and commoners, city and countryside. Lastly, there 
was a class of men who were discontented with the Solonian 
constitution : some had lost by his Scisachtheia, others had 
vainly hoped for a general redistribution. These men saw their 
only hope in a revolution. Such were the factors which enabled 
him to found his tyranny. • 

To enter here into an exhaustive account of the various theories 
which even before, though especially after, the appearance of 
the Constitution of Athens have been propounded as to the 
chronology of the Peisistratcan tyranny, is impossible. For 
a summary of these hypotheses see J. K. Sandy s’ s edition of the 
Cdhstitulion of Athens (p. 56, e. 14 note). The following is in 
brief the sequence of events : In 560 b.c. Peisistratus drove 
into the market-place, showed to an indignant assembly marks 
of violence on himself and his mules, and claimed to be the 
victim of assault at the hands of political enemies. The people 
unhesitatingly awarded their “ champion ” a bodyguard of 
fifty men (afterwards four hundred) armed with clubs. With 
this force he proceeded to make himself master of the Acropolis 
and tyrant of Athens. The Alcmaeonids fled and Peisistratus 
remained in power for about five years, during which Solon’s 
death occurred. In 555 or 554 b.c. a coalition of the Plain 
and the Coast succeeded in expelling him. His property was 
confiscated and sold by auction, but in his absence the strife 
between the Plain and the Coast was renewed, and Mcgaoles, 
unable to hold his own, invited him to return. The condition 
was that their families should be allied by the ngirriagc of 
Peisistratus to Megacles’ daughter Coesyra. A second coup d'etat 
was then effected. A beautiful woman, it is said, by name 
Phya, was disguised as Athena and drove into the Agora with 
Peisistratus at her side, while proclamations were made that 
the goddess herself was restoring Peisistratus to Athens. The 
►ruse was successful, but Peisistratus soon quarrelled with 
Megacles over Coesyra. By a former marriage he already had 
two sons, Hippias and Hipparchus, now growing up, and in his 
first tyranny or his first exile he married an Argive, Timonassa, 
by whom he had two other sons Iophon and Hegesistratus, the 
latter of whom is said to be identical with Thessalus (Ath. Pol. 
c. 17), though from Thucydides and Herodotus we gather that 
they were distinct — e.g. Herodotus describes Hegesistratus as 
a bastard, and Thucydides says that Thessalus was legitimate. 
Further it is suggested that Peisistratus was unwilling to have 
children by one on whom lay the curse of the Cy Ionian outrage. 
The result was that in the seventh year (or month, see Ath. Pol. 
c. 15. 1, Sandys’s note) Megacles accused him of neglecting his 
daughter, combined once more with the third faction, and 
drove the tyrant into an exile lasting apparently for ten or eleven 
years. During this periotj he lived first at Rhaecelus and later 
near Mt Pangacus and on the Strymon collecting resources of 
men and money. He came finally to Eretria, and, with the help 
of the Thebans and Lygdamis of Naxos, whom he afterwards 
made ruler of that island, he passed over to Attica and defeated 
the Athenian forces at the battle of Pallenis or Pellcnc. From 
this time till histleath he remained undisputed master of Athens. 
The Alcmaeonids were compelled to leave Athens, and from 

1 It is suggested with probability that the Diacrii were rather 
the miners of the Laurium district (P. # M. Urc, Journ . Heil . Stud., 
1906, pp. 131-142), • 
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the other noble families which remained he exacted 400 hostages, 
whom he put in the care of his ally Lygdamis. 

In the heyday of the Athenian democracy, citizens both 
conservative and progressive, politicians, philosophers and 
historians were unanimous in their denunciation of “ tyranny.” 
Yet there is no doubt that the rule of Peisistratus was most 
beneficial to Athens both in her foreign and in her internal 
relations. (1) During his enforced absence from Athens he 
had evidently acquired a far more extended idea of the future 
of Athens than had hitherto dawned on the somewhat parochial 
minds of her leaders. He was friendly with Thebes and Argos; 
his son Hegesistratus he set in power at Sigeum (see E. Abbott, 
Hist, of Gr. vol. i. xv. 9) and his friend Lygdamis at Naxos. 
From the mines of Thrace, and perhaps from the harbour dues 
and from the mines of Laurium, he derived a large revenue; 
under his encouragement, Miltiades had planted an Athenian 
colony on the shores of the Thracian Chersonese; he had even 
made friends with Thessaly and Macedonia, as is evidenced by 
the hospitality extended by them to Hippias on his final ex- 
pulsion. Finally, he did not allow his friendliness with Argos 
to involve him in war with Sparta, towards whom he pursued a 
policy of moderation. (2) At home it is admitted by all authori- 
ties that his rule was moderate and beneficent, and that he was 
careful to preserve at least the form of the established constitu- 
tion. It is even said that, being accused of murder, he was ready 
to be tried by the Areopagus. Everything which he did during 
his third period of rule was in the interests of discipline and order. 
Thus he hired a mercenary bodyguard, and utilized for his own 
purposes the public revenues; he kept the chief magistracies 
(through which he ruled) in the hands of his family ; he imposed 
a general tax 1 of 10 % (perhaps reduced by Hippias to 5 %) 
on the produce of the land, and thus obtained control over the 
fleet and spread the burden of it over all the citizens (see the 
spurious letter of Peisistratus to Solon, Diog. La'ert. i. 53; Thuc. 
vi. 54 and Arnold’s note ad loc.\ Bocckh iii. 6; Thirlwall c. xi., 
pp. 72-74; and Grote). But the great wisdom of Peisistratus is 
shown most clearly in the skill with which he blinded the people 
to his absolutism. Pretending to maintain the Solonian con- 
stitution (as he could well afford), he realized that people would 
never recognize the deception if a sufficient degree of prosperity 
were ensured. Secondly, he knew that the greater the propor- 
tion of the Athenians who were prosperously at work in the 
country and therefore did not trouble to interfere in the work 
of government the less would be the danger of sedition, whose seeds 
are in a crowded city. Hence he appears to have encouraged 
agriculture by abating the tax on small farms, and even by 
assisting them with fnoney and stock. Secondly, he established 
deme law-courts to prevent people from having. recourse to 
the city tribunals; it is said that he himself occasionally “ went 
on circuit,” and on one of these occasions was so struck by the 
plaints of an old farmer on llymettus, that he remitted all 
taxation on his land. Thus Athens enjoyed immunity from 
war and internecine struggle, and for the first time for years 
was in enjoyment of settled financial prosperity (see Constitution 
of Athens , c. 16. 7 6 cVi. Kpovov fttos). 

The money which he accumulated lie put to good use in the 
construction of roads and public buildings. Like Cleistfrenes 
of Sicyon and Periandcr of Corinth, he realized that one great 
source of strength to the nobles had been their presidency over 
the local cults. This he diminished by increasing the splendour 
of the Panathenaic festival every fourth year and the Dionysiac 2 
rites, and so created a national rather than a local religion. 
With the same idea he built the tcmple f of the Pythian Apollo an <4 
began, though he did not finish, the temple of Zeus (the magni- 
ficent columns now standing belong to the age of Hadrian). 
• 

1 It should be noted as against this, the general account, that 

Thucydides, speaking apparently with accuracy, describes the tax 
as #»Ko<rWj (5%); the Constitution of Athens speaks *of (the familiar) 
twar-fi (10%). , 

2 Dionysus, as the god of the rustics, was especially worshipped 

at Icaria, near Marathon, and so wps {Jio god of Ihe Diacrii. It 
seems likely that Peisistratus, 'to please his supporters, originated 
the City-'Dionysia. % * 


To him are ascribed also th# original Parthenon on the Acropolis, 
afterwards burned by the Persians, and replaced by the Parthenon 
of Pericles. It is said that he gave a great impetus to the 
dramatic representations which belonged to the Dionysian 
cult, and that it was under his encouragement that Thespis 
of Icaria, by impersonating character, laid the foundation of 
the great Greek drama of the 5th and 4th centuries. Lastly, 
Peisistratus carried out the purification* of Delos, the sacred 
island of Apollo of the loni&ns; all the tombs were removed 
from the neighbourhood of the shrine, the abode of the god of 
light and joy. 

We have spoken of his services to the state, to the poor, to 
religion. It remains to mention his alleged services to literature. 
All we can reasonably believe is that he gave encouragement 
to poetry as he had done to architecture and the drama ; Onoma- 
critus, the chief of the Orphic succession, and collector of the 
oracles of Musaeus, was a member of *his household. Honestly, 
or to impress the people, Peisistratus made considerable use of 
oracles (e.g. at the battle of Pellcne), and his descendants, by. 
the oracles of Onomacritus, persuaded* Darius to undertake 
their restoration. As to the library of Peisistratus, we have no 
good evidence; it may perhaps be a fiction of an Alexandrian 
writer. There is strong reason for believing the story that he 
first collected the Homeric poems and that his was the text 
which ultimately prevailed (see Homer). 

It appears that Peisistratus was benevolent to the Last, and, 
like Julius Caesar, showed no resentment against enemies and 
calumniators. What Solon said of him in his youth was true 
throughout, “ there is no better-disposed man in Athens, save 
for his ambition.” He was succeeded by his sons Hippias 
and Hipparchus, by whom the tyranny was in various ways 
brought into disrepute. 

It should be observed that the tyranny of Peisistratus is one 
of the many epochs of Greek history on which opinion has almost 
entirely changed since the age of Grote. Shortly, his services 
to Greece and to the world maybe summed up under three heads : 
In foreign policy, he sketched out the plan on which Athens 
was to act in her external relations. He advocated (a) alliances 
with Argos, Thessaly and Macedon, ( b ) ascendancy in the Aegean 
(Naxos and Delos), (r) control of the Ilellespontinc route 
(Sigeum and the Chersonese), (d) control of the Strymon valley 
(Mt Pangaeus and the Strymon). Further, his rule exemplifies 
what is characteristic of all the Greek tyrannies — the advantage 
which the ancient monarchy had over the republican form 
of government. By peans of his sons and his deputies (or 
viceroys) and by his system of matrimonial alliances he gave 
Athens a widespread influence in the centres of commerce, 
and brought her into connexion with the growing sources 
of trade and production in the eastern parts of the Greek 
world. (2) His 4 importance in the sphere of domestic policy 
has been frequently underrated. It may fairly be held that 
the reforms of Solon would have been futile had they not been 
fulfilled and amplified by the genius of Peisistratus. (3) It 
was under his auspices that Athens began to take the lead in 
literature. From this period we must date the beginning 
of Athenian literary ascendancy. But see Athens. 

Authorities. — Ancient: Herod, i. 59; Plut. Solon 30; Arist. 
Politics , v. 12, 5-1315 b. ; Constitution of Athens ( Ath . Pol.), cc. 14-19. 
On the chronological problems .see also P. Meyer, Arist. Pol. and 
the Ath. Pol. pp. 48-49; Gompcrz, Die Schrift v. Staatswesen, & c. 
(1891); Bauer, Lit. und hist. Porsch. z. Arist. Ath. Pol. (50 sqq.). 
On the characteristics of the Peisistratid tyranny see Greenidge, 
Handbook of Greek Constitutional History, pp. 26 sqq. ; and the histories 
of Greece. On the question of the family of Peisistratus see Wilamo- 
witz-Mocllendorff, Aristoteles und A then (Berlin, 1893), an d a criticism 
by E. M. Walker in the Classical Review, vol. viii. p. 206, col. 2. 

(J. M. M.) 

PEKIN, a city and the county-seat of Tazewell county, 
Illinois, U.S.A,, oil the Illinois River, in the central part of the 
state, about 11 m. S. of Peoria, and about 56 m. N. of Springfield. 
Pop. (1900), 8645. It is served by the Atchison, Topeka & 
Santa F6, the Chicago & Alton, the Chicago, Peoria & St 
Louis, the Illinois Central, the Cleveland, Cincinnati, Chicago & 
St Louis, the Peoria Railway'Terminal Company, the Peoria & 
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Pekin Union and (for freight bet\#een Peoria and Pekin) the 
Illinois Valley Belt railways. Situated in a rich agricultural 
region and in the Illinois coalfields, Pekin is a shipping point 
%nd grain market of considerable importance, and has various 
manufactures. The value of the factory products in 1905 was 
$1,121,130. Pekin was first settled about 1830, was incorpor- 
ated in 1839, and re-incorporated in 1874. 

PEKING, or Pekin,' \ he capital gf the Chinese Empire situated 
in 39 0 57' N. and 116 0 29' E., on the northern extremity of the 
great alluvial delta which extends southward from its walls for 
700 m. For nine centuries Peking, under various names and 
under the dominion of successive dynasties, has, with some 
short intervals, remained an imperial city. Its situation near 
the northern frontier recommended it to the Tatar invaders as 
a convenient centre for their power, and its peculiarly fortunate 
position as regards the supernatural terrestrial influences per- 
taining to it has inclined succeeding Chinese monarchs to accept 
it as the scat of their courts. In*986 ft was taken by an invading 
•force of Khitan Tatars, who adopted it as their headquarters 
and named it Nanking, or the “ southern capital.” During the 
early part of the 12th century the Chinese recaptured it and re- 
duced it from the rank of a metropolis to that of a provincial 
city of the first grade, and called it Yen-shan Fu. In 1151 it 
fell into the hands of the Kin Tatars, who made it a royal 
residence under the name of Chung-tu, or “ central capital. 7 ’ 
Less than a century later it became the prize of Jenghiz Khan, 
who, having his main interests centred on the Mongolian steppes, 
declined to move his court southwards. His great successor 
Kublai Khan (1280-T294), rebuilt the town, which he called 
Yenking, and which became known in Chinese as Ta-tu, or 
“ great court, 77 and in Mongolian as Khanbalik (Cambaluc), or 
“ city of the khan. 77 During the reign of the first emperor of 
the dynasty (1368-1399) which succeeded that founded by 
Jenghiz Khan the court resided at the modern Nanking, but 
the succeeding sovereign Yung-lo (1403-1425) transferred his 
court to Pe-king (/.<?. “ north-court ’ 7 ), which has ever since been 
the scat of government. For further history see Cambaluc. 

During the periods above mentioned the extent and boundaries 
of the city varied considerably. Under the Kin dynasty the 
walls extended to the south-west of the Talar portion of the 
present city, and the foundations of the northern ramparts of 
the Khan-balik of Kublai Khan are still to be traced at a distance 
of about 2 m. north beyond the existing walls. The modern 
city consists of the nei ch'eng , or inner city, commonly known to 
foreigners as the “ Tatar city, 7 ’ and th® wai ch'eng, or outer 
city, known in the same way as the “ Chinese city. 77 These 
names are somewhat misleading, as the inner city is not enclosed 
within the outer city, but adjoins its northern wall, which, being 
longer than the nei ch'eng is wide, outflanks it considerably at 
both ends. The outer walls of the double city contain an area 
of about 25 sq. m., and measure 30 m. in circumference. Unlike 
the walls of most Chinese cities, those of Peking are kept in 
perfect order. Those of the Tatar portion, which is the oldest 
part of the city, are 50 ft. high, with a width of 60 ft. at the base 
and 40 ft. at the top, while those of the Chinese city, which were 
built by the emperor Kia-tsing in 1543, measure 30 ft. in height, 
and have a width of 25 ft. at the base and 15 ft. at the top. The 
terre-plein is well and smoothly paved, and is defended by a 
crenellated parapet. The outer faces of the walls are strength- 
ened by square buttresses built out at intervals of 60 yds., and 
on the summits of these stand the guard-houses for the troops 
on duty. Each of the sixteen gates of the city is protected by 
a semicircular enceinte, and is surmounted by a high tow 5 r 
built in galleries and provided with countless loopholes. 

Peking suffered severely during the Boxer movement and the 
siege of the legations in the summer of 1900. Not only were 
most of the foreign buildings destroyed, but also a large number 
of important Chinese buildings in the vicinity of the foreign 
quarter, including the ancient Hanlin Yuen, the boards of war, 
rites, &c. Almost the whole of the business quarter, the 
wealthiest part of the Chinese city, was laid in ashes (see 
China : History ). 


The population of Peking is reckoned to be about 1,000,000. 
a number which is out of all proportion to the immense area 
enclosed within its walls. This disparity is partly accounted 
for by the facts that large spaces, notably in the Chinese city, 
are not built over, and that the grounds surrounding the imperial 
palace, private residences and temples are very extensive. One 
of such enclosures constitutes the British legation, and most 
of the other foreign legations are similarly, though not so 
sumptuously, lodged. Viewed from the walls Peking looks like 
a city of gardens. Few crowded neighbourhoods are visible, 
and the characteristic features of the scene which meets the eye 
arc the upturned roofs of temples, palaces, and mansions, gay 
with blue, green and yellow glazed tiles, glittering among the 
groves of trees with which the city abounds. It is fortunate 
that the city is not close-built or crowded, for since the first 
advent of foreigners in Peking in i860 nothing whatever had been 
done until 1900 to improve the streets or the drainage. The 
streets as originally laid out were wide and spacious, but being 
unpaved and undrained they were no better than mud tracks 
diversified by piles of garbage and foul-smelling stagnant pools. 
Such drainage as had at one time existed was allowed to get 
choked up, giving rise to typhoid fever of a virulent type. Some 
attempt has been made to improve matters by macadamizing 
one of the principal thoroughfares, but it will be the labour of a 
Hercules to cleanse this vast city from the accumulated filth of 
ages of neglect. 

Enclosed within the Tatar city is the Hwang ch'eng , or 
“ Imperial city, 77 which in its turn encloses the Tsze-kin ch'eng, 
or “ Forbidden city, 77 in which stands the emperor's palace. 
On the north of the Tsze-kin ch'eng , and separated from it by 
a moat, is an artificial mound known as the King shan, or “ Pros- 
pect Hill. 77 This mound, which forms a prominent object in 
the view over the city, is about 150 ft. high, and is topped with 
five summits, on each of which stands a temple. It is encircled 
by a wall measuring upwards of a mile in circumference, and is 
prettily planted with trees, on one of which the last emperor 
of the Ming dynasty (1644), finding escape from the Manchu 
invaders impossible, hanged himself. On the west of Prospect 
Hill is the Si yuan, or “ Western Park, 77 which forms part of 
the palace grounds. This park is tastefully laid out, and is 
traversed by a lake, which is mainly noticeable from Uie remark- 
ably handsome marble bridge which crosses it from east to west. 
Directly northwards from Prospect Hill stands the residence of 
the Titu, or “ governor of the city, 77 and the Bell and the Drum 
Towers, both of which have attained celebrity from the nature 

of their contents the first from the huge bell which hangs in it, 

and the second from the appliances it contains for marking the 
time. The bell is one of five which the emperor Yung-lo ordered 
to be cast. In common with the others, it weighs 120,000 lb, 
is 14 ft. high, 34 ft. in circumference at the rim, and 9 in. thick. 
It is struck by a wooden beam swung on the outside, and only 
at the changes of the night-watches, when its deep tone may be 
heard in all parts of the city. In the Drum Tower incense-sticks, 
specially prepared by the astronomical board, are kept burning 
to mark the passage of time, in which important duty their 
accuracy is checked by a clepsydra. Another of Yung-lo’s 
bells fs hung in a Buddhist temple outside the north-west angle 
of the city wall, and is covered both on the inside and outside 
with the Chinese texts of the Lank&vatara Sutra, and the Sad - 
dharma pundarika Sutra. 

Turning southwards we come again to the Forbidden City, the 
central portion of which fojms the imperial palace, where, in halls 
Which for the magnificence of their proportions and barbaric 
splendour are probably not to be surpassed anywhere, the Son 
of Heaven holds his court. In the eastern and western portions 
of this city are situated the residences of the highest dignitaries 
of the empire; while beyond its confines on the south stand the 
offices of the sik official boards whifch direct the affairs of the 
eighteen provinces. It was in the “ yamen 77 *of one of these 
boards — the Li Pu or bog.rd of rites — that Lord Elgin signed 
the treaty at the conclusion of the war in i860 — an event which 
derives especial interest from the fact # of its having been*the first 
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occasion on which a European plenipotentiary ever entered 
Peking accompanied by all the pomp and circumstance of his 
rank. 

Outside the Forbidden City the most noteworthy building is 
the Temple of Heaven, which stands in the outer or Chinese 
city. Here at early morning on the 21st of December the 
emperor offers sacrifice on an open altar to Shang-ti, and at 
periods of drought or famine presents prayers for relief to the 
same supreme deity. The altar at which these solemn rites 
are performed consists of a triple circular marble terrace, 210 ft. 
wide at the base, 150 in the middle and 90 at the top. The 
uppermost surface is paved with blocks of the same material 
forming nine concentric circles, the innermost consisting of nine 
blocks, and that on the outside of cighty-onc blocks. On the 
central stone, which is a perfect circle, the emperor kneels. 
In the same temple stands the altar of prayer for good harvests, 
which is surmounted by a triple-roofed circular structure 99 ft. 
in height. The tiles of these roofs are of glazed porcelain of the 
most exquisite deep-blue colour, and add a conspicuous element 
of splendour to the shrific. 

The other powers of nature have shrines dedicated to them in 
the altar: to the Earth on the north of the city, the altars to the 
Sun and Moon outside the north-eastern and north-western 
angles respectively of the Chinese city, and the altar of agricul- 
ture inside the south gate of the Chinese c ity. Next to these 
in religious importance comes the Confucian temple, knowTf as 
the Kwu-tszc-kien. Here there is no splendour; everything is 
quite plain; and one hall contains all that is sacred in the 
building. There the tablets of “ the soul of the most holy 
ancestral teacher, Confucius,” and of his ten principal disciples 
stand as objects of worship for their countless followers. In one 
courtyard of this temple are deposited the celebrated ten stone 
drums which bear poetical inscriptions commemorative of the 
hunting expeditions of King Suan (827-781 b.c.), in whose reign 
they are believed, though erroneously, to have been cut; and 
in another stands a series of stone tablets on which are inscribed 
the names of all those who have obtained the highest literary 
degree of Tsin-shi for the last five centuries. 

In the south-eastern portion of the Tatar city used to stand 
the, observatory, which was built by order of Kublai Khan in 
1296. During the period of the Jesuit ascendancy in the reign 
of K’ang-ni (1661-T721), the superintendence of this institution 
was confided to Roman Catholic missionaries, under whose 
guidance the bronze instruments formerly existing were con- 
structed. The inhabitants of Peking being consumers only, 
and in no way producers, the trade of the city is very small, 
though the city is open to foreign commerce. I11 1897 a railway, 
was opened between Tientsin and Peking. This was only 
effected after great opposition from the ultra-Conservatives, 
but once accomplished the facilities were gladly accepted by all 
classes, and the traffic both in goods and passengers is already 
enormous. Out of deference to the scruples of the ultra-Conscr- 
vatives, the terminus was fixed at a place called Lu-Kou-ch’iao, 
some 4 m. outside the walls, but this distance has since been 
covered by an electric tramway. The trunk line constructed 
by the Franro-Bclgian syndicate connects Lu-Kou-ch’iao, the 
original terminus, with Hankow — hence the name Lu-Tkan by 
which this trunk line is generally spoken of, Lu being short for 
Lu-Kou-ch’iao and Han for Hankow. 

Bibliography. — A. Williamson, Journeys in North China, Man- 
churia and Eastern Mongolia (2 voE., London, 1870) ; S. W. Williams, 
The Middle Kingdom, revised ed. (New York, 1883); A. Favier, 
Piking, histoire et description (Peking, 1900 — contains over 800 
illustrations, most of them reproductions of the work of Chinese 
artists) ; N. Oliphant, A Diary of the Siege of the legations in Peking 
during the Summer of 1900 (London, 1901); A. H. Smith, China in 
Convulsion (2 vols., Edinburgh, 1902). (R. K. D.) 

PELAGIA, ST. An Antiochene saint ot this name, a virgin of 
fifteen years, who chose death by a leap from the housetop 
rather than disbonouu, is mentioned by Ambrose (De virg. iii. 
7, 33; Ep . xxxvii. ad Simplic.), Mid is the subject of two sermons 
by Chrysostom. Her festival was Celebrated on the 8th of 
Octobef (Wright^ Syriac Martyrology). In the Greek synaxaria 


the same day is assigned* to two other saints of the name of 
Pelagia — one, also of Antioch, and sometimes called Margarito 
and also “ the sinner ”; the other, known as Pelagia of Tarsus, 
in Cilicia. The legend of the former of these two is famouf. 
She was a celebrated dancer and courtesan, who, in the full 
flower of her beauty and guilty sovereignty over the youth of 
Antioch, was suddenly converted by the influence of the holy 
bishop Nonnus, whom she had heard preaching in front of a 
church which she was passing with her gay train of attendants 
and admirers. Seeking out Nonnus, she overcame his canonical 
scruples by her tears of genuine penitence, was baptized, and, 
disguising herself in the garb of a male penitent, retired to a 
grotto on the Mount of Olives, where she died after three years 
of strict penance. This story seems to combine with the name 
of the older Pelagia some traits from an actual history referred 
to by Chrysostom ( Horn . in Matth . Ixvii. 3). In associating 
St Pelagia with St Marina, St Margaret ( q.v .), and others, of 
whom cither the name om the .legend recalls Pelagia, Hermann 
Usener has endeavoured to show by a series of subtle deductions 
that this saint is only a Christian travesty of Aphrodite. But 
there is no doubt of the existence of the first Pelagia of Antioch, 
the Pelagia of Ambrose and Chrysostom. The legends which 
have subsequently become connected with her name arc the 
result of a very common development in literary history. 

Sec Acta sanctorum, October, iv. 248 scq.; H. Usener, Legenden 
der heiligen Pelagia (Bonn, 1879); H. Dclehaye, The Legends of the 
Saints (London, 1907), pp. 197-205. (H. De.) 

PELAGIUS, the name of two popes. 

Pelagius I., pope from 555 to 561, was a Roman by birth, 
and first appears in history at Constantinople in the rank of 
deacon, and as apocrisiarius of Pope Silverius, whose over- 
throw in favour of Vigilius his intrigues promoted. Vigilius 
continued him in his diplomatic appointment, and he was 
sent by the emperor Justinian in 542 to Antioch on eccle- 
siastical business; he afterwards took part in the synod at 
Gaza which deposed Paul of Alexandria, lie had amassed some 
wealth, which on his return to Rome he so employed among the 
poor as to secure for himself great popularity; and, when Vigilius 
was summoned to Byzantium in 544, Pelagius, now archdeacon, 
was left behind as his vicar, and by his tart in dealing with Totila, 
the Gothic invader, saved the citizens from murder and outrage. 
He appears to have followed his master to Constantinople, and 
to have taken part in the Three Chapters controversy; in 553, 
at all events, he signed the “ eonstitutum ” of Vigilius in favour 
of these, and for refusing, with him, to accept the decrees of the 
fifth general council (the 2nd of Constantinople, 553) shared 
his exile. Even after Vigilius had approved the condemnation 
of the Three Chapters, Pelagius defended them, and even pub- 
lished a book on the subject. But when Vigilius died (June 7, 
555), he accepted the council, and allowed himself to be desig- 
nated by Justinian to succeed the late pope. It was in these 
circumstances that he returned to Rome ; but most of the clergy, 
suspecting his orthodoxy, and believing him to have had some 
share in the removal of his predecessor, shunned his fellowship. 
He enjoyed, however, the support of Narscs, and, after he had 
publicly purged himself of complicity in Vigilius’s death in the 
church of St Peter, he met with toleration in his own immediate 
diocese. The rest of the western bishops, however, still held 
aloof, and the episcopate of Tuscany caused his name to be 
removed from the diptychs. This elicited from him a circular, 
in which he asserted his loyalty to the four general councils, 
and declared that the hostile bishops had been guilty of schism. 
The bishops of Ligurja and Aemilia, headed by the archbishop 
of Milan, and those of Istria and Venice, headed by Paulinus of 
Aquileia, also withheld their fellowship; but Narses resisted 
the appeals of Pelagius, who would have invoked the secular 
arm. Childebert*, king of the Franks, also refused to interfere. 
Pelagius died on the 4th of March 561, and was succeeded by 
John HL 

Pelagius II., a native of Rome, but of Gothic descent, was 
pope from 579 to 590, having been consecrated successor of 
Benedict I., without the sanction of the emperor, on the 26th of 
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November. To make his apologies for this irregularity he sent 
Deacon Gregory, who afterwards became Pope Gregory the Great, 
as his apocrisiarius to Constantinople. In 585 he sought to 
Heal the schism which had subsisted since the time of Pclagius I. 
in connexion with the Three Chapters, but his efforts were 
without success. In 588 John, patriarch of Constantinople, by 
reviving the old and disputed claim to the title of oecumenic 
patriarch, elicited a Tfigorous protest from Pclagius; but the 
decretal which professes to convey the exact words of the 
document is now known to be false. He died in January 590, 
and was succeeded by Gregory I. 

PELAGIUS ( c . 360- c. 420), early British theologian. Of the 
origin of Pclagius almost nothing is known. The name is 
supposed to be a graecized form of the Cymric Morgan (sea- 
begotten). His contemporaries understood that he was of 
British (probably of Irish) birth, and gave him the appellation 
Brito. He was a large pohderous person, heavy both in body 
and mind (Jerome, “ stolid issinms et* Seotorum pultibus prae- 
gravatus ”). He was influenced by the monastic enthusiasm 
w hich had been kindled in Gaul by Athanasius (336), and which, 
through the energy of Martin of Tours (361), rapidly communi- 
cated itself to the Britons and Scots. For, though Pelagius 
remained a layman throughout his life, and though he never 
appears in any strict connexion with a coenobite fraternity, 
he yet adhered to monastic discipline (“ vcluti monaehus ”), 
and distinguished himself by his purity of life and exceptional 
sanctity (“ egregie Christianus ”). lie seems to have been one 
of the earliest, if not the very earliest, of that remarkable series 
of men w T ho issued from the monasteries of Scotland and Ireland, 
and carried back to the Continent in a purified form the religion 
they had received from it. Coining to Rome in the beginning of 
the 5th century (his earliest known writing is of date 405), he 
found a scandalously low tone of morality prevalent. But his 
remonstrances wen; met by the plea of human weakness. To 
remove this plea by exhibiting the actual powers of human 
nature became his first object. It seemed to him that the 
Augustinian doctrine of total depravity and of the consequent 
bondage of the will both cut the sinew of all human effort and 
threw' upon God the blame which really belonged to man. His 
favourite maxim was, “ If I ought, 1 can/’ 

The views of Pelagius did not originate in a conscious reaction 
against the influence of the Augustinian theology, although each 
of these systems was developed into its ultimate form by the 
opposition of the other. Neither must too much weight be 
allowed to the circumstance that Pelagius was a monk, for he was 
unquestionably alive to the delusive character of much that 
passed for monkish sanctity. Yet possibly his monastic training 
may have led him to look more at conduct than at character, 
and to believe that holiness could be arrived at by rigour 
of discipline. This view of things suited his* matter-of-fact 
temperament. Judging from the general style of his writings, 
his religious development had been equable and peaceful, not 
marked by the prolonged mental conflict, or the abrupt transi- 
tions, w'hich characterized the experience of his great opponent. 
With no great penetration he saw very clearly the thing before 
him, and many of his practical counsels are marked by sagacity, 
and are expressed with the succinctness of a proverb (“ corpus 
non frangendum, sed regendum est ”). His interests were 
primarily ethical ; hence his insistence on the freedom of the will 
and his limitation of the action of divine grace. 

The peculiar tenets of Pelagius, though indicated in the 
commentaries which he published at Rome previous to 409, 
might not so speedily have attracted attention had they nod 
been adopted by Coelestius, a much younger and bolder man than 
his teacher. Coelestius, probably an Italian, had been trained 
as a lawyer, but abandoned his profession for an ascetic life. 
When Rome was sacked by the Goths (41 oj the two friends 
crossed to Africa. There Pelagius once or twice met with 
Augustine, but very shortly sailed for Palestine, where he justly 
expected that his opinions w'ould be more cordially received. 
Coelestius remained in Carthage with the view of receiving 
ordination. But Aurelius, bishop” of Carthage, being warned 


against him, summoned a synod, at which Paulinus, a deacon 
of Milan, charged Coelestius with holding the following six 
errors : (1) that Adam would have died even if he had not sinned; 
(2) that the sin of Adam injured himself alone, not the human 
race; (3) that new-born children are in the same condition in 
which /Vdam was before the fall; (4) that the whole human race 
does not die because of Adam’s death or sin, nor will the race 
rise again because of the resurrection of Christ; (5) that the law 
gives entrance to heaven as well as the gospel ; (6) that even before 
the coming of Christ there w r ere men who were entirely without 
sin. To these propositions a seventh is sometimes added, “ that 
infants, though unbaptized, have eternal life,” a corollary from 
the third. Coelestius did not deny that he held these opinions, 
but he maintained that they were open questions, on which the 
Church had never pronounced. The synod, notwithstanding, 
condemned and excommunicated him. Coelestius, after a futile 
appeal to Rome, went to Ephesus, and there received ordination. 

In Palestine Pelagius lived unmolested and revered, until in 
415 Orosius, a Spanish priest, came from Augustine, who in the 
meantime had written his De pcccatoriwfmeritis , to warn Jerome 
against him. The result was that in June of that year Pelagius 
W'as cited by Jerome before John, bishop of Jerusalem, and 
charged with holding that man may be without sin, if only he 
desires it. This prosecution broke down, and in December of 
the same year Pelagius w as summoned before a synod of fourteen 
bishops at Diospolis (Lydda). The prosecutors on this occasion 
were two deposed Gallican bishops, llcros of Arles and Lazarus 
of Aix, but on account of the illness of one of them neither could 
appear. The proceedings, being conducted in various languages 
and by means of interpreters, lacked certainty, and justified 
Jerome’s application to the synod of the epithet “ miserable.” 
But there is no doubt that Pclagius repudiated the assertion of 
Coelestius, that “ the divine grace and help is not granted to 
individual acts, but consists in free will, and in the giving of the 
law and instruction.” At the same time he affirmed that a 
man is able, if he likes, to live without sin and keep the command- 
ments of God, inasmuch as God gives him this ability. The 
synod was satisfied with these statements, and pronounced 
Pelagius to be in agreement with Catholic teaching. Pclagius 
naturally plumed himself on his acquittal, and provoked Augus- 
tine to give a detailed account of the synod, in w'hiclghe shows 
that the language used by Pelagius was ambiguous, but that, 
being interpreted by his previous written statements, it involved 
a denial of what the Church understood by grace and by man's 
dependence on it. The North African ( hurch as a whole 
resented the decisions of Diospolis, and in 416 sent up from 
•their synods of Carthage and Milcve (in Numidia) an appeal to 
Innocent, bishop of Rome, who, flattered by the tribute thus 
paid to the see of Rome, decided the question in favour of the 
African synods. And, though his successor Zosimus wavered 
for some time, he at length fell in with what he saw to be the 
general mind of both the ecclesiastical and the civil powers. 
For, simultaneously with the largely attended African synod 
which finally condemned Pelagian ism in the West, an imperial 
edict was issued at Ravenna by Honorius on the 30th of April 
418, peremptorily determining the theological question and 
enacting that not only Pclagius and Coelestius but all who 
accepted their opinions should suffer confiscation of goods 
and irrevocable banishment. Thus prompted, Zosimus drew 
up a circular inviting all the bishops of Christendom to subscribe 
a condemnation of Pelagian opinions. Nineteen Italian bishops 
refused, among them Juliaij of Eclanum in Apulia, a man of good 
birth, approved sanctity and great capacity, who now became 
the recognized leader of the movement. But not even his 
acuteness and zeal could redeem a cause which was rendered 
hopeless when the Eastern Church (Ephesus, 431) confirmed the 
decision of the West. Pelagius himself disappears after 420; 
Coelestius was at Constantinople seeking the aid of Nestorius 
in 428. • • 

Pclagianism. — The systcgi of Tclagius is a consistent whole, 
each part involving the existence of every other. Starting from 
the idea that “ability limits obligation, “ anti Resolved tflat men 
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should feel their responsibility, he insisted that man is able to do 
all that God commands, and that there is, and can be, no sin where 
the will is not absolutely free — able to choose good or evil. The 
favourite Pelagian formula, " Si necessitatis est, peccatum non cst ; 
si voluntatis, vitari potest," had an appearance of finality which 
imposed on superficial minds. The theory of the will involved in 
this fundamental axiom of Pelagianism is that which is commonly 
known as the " liberty of indifference," or " power of Contrary 
choice " — a theory which affirms the freedom of the will, not in the 
sense that the individual is self-determined, but in the sense that in 
each volition and at each moment of life, no matter what the previous 
career of the individual has been, the will is in equipoise, able to 
choose good or evil. We arc born characterless (non pleni), and with 
no bias towards good or evil (ut sine virtute, ita et sine vitio). It 
follows that we arc uninjured by the sin of Adam, save in so far as 
the evil example of our predecessors misleads and influences us (non 
propagine sed cxcmplo). There is, in fact, no such thing as original 
sin, sin being a thing of will and not of nature; for if it could be of 
nature our sin would be chargeable on God the creator. This will, 
capable of good as of evil, being the natural endowment of man, is 
found in the heathen as well as in the Christian, and the heathen may 
therefore perfectly keep such law as ttycy know. But, if all men have 
this natural ability to do and to be all that is required for perfect 
righteousness, what becomes of grace, of the aid of the Holy Spirit, 
and, in a word, of Christianity ? Pelagius vacillates considerably 
in his use of the word " grace." Sometimes he makes it equivalent 
to natural endowment. Indeed one of his most careful statements 
is to this ellect : " Wc distinguish three things— the ability, the will, 
the act (posse, velle, esse). The ability is in nature, and must be 
referred to God, who has bestowed this on His creature; the other 
two, the will and the act, must be referred to man. because they flow 
from the fountain of free will" (Aug., Dc gr. Christi, ch. 4). But at 
other times he admits a much wider range to grace, so as to make 
Augustine doubt whether his meaning is not, after all, orthodox. 
But, when he speaks of grace " sanctifying," " assisting," and so 
forth, it is only that man may " more easily " accomplish what he 
could with more difficulty accomplish without grace. A decisive 
passage occurs in the letter he sent to the see of Home along with his 
Cottfessio fidci : " We maintain that free will exists generally in all 
mankind, in Christians, Jews and Gentiles; they have all equally 
received it by nature, but in Christians only is it assisted by grace. 
In others this good of their original creation is naked and unarmed. 
They shall be judged and condemned because, though possessed of 
free-will, by which they might come to the faith and merit the grace 
of God, they make an ill use of their freedom; while Christians shall 
be rewarded because, by using their free will aright, they merit the 
grace of the Lord and keep His commandments " (ibid. chs. 33, 34). 
Pelagius allowed to grace everything but the initial determining 
movement towards salvation. He ascribed to the unassisted human 
will power to accept and use the proffered salvation of Christ. It 
was at U14S point his departure from the Catholic creed could be 
made apparent : Pelagius maintains, expressly and by implication, 
that it is the human will which takes the initiative, and is the 
determining factor in the salvation of the individual; while the 
Church maintains that it is the divine will that takes the initiative 
by renewing and enabling the human will to accept and use the 
aid or grace offered. 

Semipelagianism.— It was easy for Augustine to show that this 
was an " impia opinio "; it was easy for him to expose the defective' 
character of a theory of the will which implied that- God was not 
holy because He is necessarily holy ; it was easy for him to show that 
the positions of Pelagius were anli-Scriptural (see Augustine); 
but, though hiis arguments prevailed, they did not wholly convince, 
and the rise of Scmipelagianisin — an attempt to hold a middle course 
between the harshness of Augustinianisin and the obvious errors of 
Pelagianism — is full of significance. This earnest and conciliatory 
movement discovered itself simultaneously in North Africa and in 
southern Gaul. In the former Church, which naturally desired to 
adhere to the views of its own great theologian, the monks of Adrum- 
etum found themselves either sunk to the verge of despair or pro- 
voked to licentiousness by his predestinarian teaching. Whren this 
was reported to Augustine he wrote two elaborate treatises to show 
that when God ordains the end He also ordains the means, and if 
any man is ordained to life eternal he is thereby ordained to holiness 
and zealous effort. But meanwhile some of the monks themselves 
had struck out a via media which ascribed to God sovereign grace 
and yet left intact man's responsibility. A similar scheme was 
adopted by Cassian of Marseilles (hoficc Semipclagians arc often 
spoken of as Massilians), and was afterwards ably advocated b'y 
Vincent of Lerins ani Faustus of Rhegium. These writers, in 
opposition to Pelagius, maintained that man was damaged by 
the fall, Sind seemed indeed disposed to purchase a certificate of 
orthodoxy by the abusive epithets they heaped upon Pelagians 
(ranae, muscae moriturae, &c.]. The differentia of Semipelagianism 
is the tenet that in regeneration, and all that results Vrom it, the divine 
and the human will are. co-operating (synergistic) coefficient factors. 
After finding considerable acceptance, this theory was ultimately 
condemned, because it retained the roo£-principle of Pelagianism — 
that m^n has some ability to will good and that the beginning of 
salvation may be Y'ith man. The Councils of Orange and Valence 


(520), however, which condemned Semipelagianism, did so with 
the significant restriction that predestination to evil was not to be 
taught — a restriction so agreeable to the general feeling of the 
Church that, three centuries after, Gottschalk was sentenced to be 
degraded from the priesthood, scourged and imprisoned for teaching 
reprobation. The questions raised by Pelagius continually recur, 
but, without tracing the strife as sustained by Thomists and Jansen- 
ists on the one side and the Jesuits and Arminians on the other, this 
article can only indicate the general bearing of the controversy on 
society and the Church. t • 

The anthropology of Pelagius was essentially naturalistic. It 
threatened to supersede grace by nature, to deny all immediate 
divine influence, and so to make Christianity practically useless. 
Pelagius himself did not carry his rationalism through to its issues; 
but the logical consequence of his system was, as Augustine per- 
ceived, the denial of the atonement and other central truths of 
revealed religion. And, while the Pelagians never existed as a sect 
separate from the Church Catholic, yet wherever rationalism has 
infected any part of the Church there Pelagianism has sooner or 
later appeared ; and the term " Pelagian " has been continued to 
denote views which minimize the effects of the fall and unduly 
magnify man's natural ability. , These views and tendencies have 
appeared in theologies which are not in other respects rationalistic, 
as e.g. in Arminianism; and their presence in such theologies is 
explained by the desire to remove everything which might seem to 
discourage human effort. 

It is not easy to determine how far the vices which ate so deeply 
into the life of the Church of the middle ages were due to the sharp- 
ness with which some of the severer features of the Augustinian 
theology were defined during the Pelagian controversy. The 
pernicious belief in the magical efficacy of the sacraments and the 
consequent defective ethical power of religion, the superstitious 
eagerness to accept the Church’s creed without examining or really 
believing it, the falsity and cruelty engendered and propagated 
by the idea that in the Church’s cause all weapons were justifiable, 
these vices were undoubtedly due to the belief that the visible church 
was the sole divinely -appointed repository of grace. And the 
sharply accentuated tone in which Augustinianism affirmed man's 
inability quickened the craving for that grace or direct agency of 
God upon the soul which the Church declared to be needful and 
administered through her divinely appointed persons and sacra- 
ments, and thus brought a decided impulse to the development of 
the sacerdotal system. 

Again, although it may fairly be doubted whether, as Baur 
supposes, Augustine was permanently tainted with the Manichaean 
notion of the inherent evil of matter, it can scarcely be questioned 
that his views on marriage as elicited by the Pelagian controversy 
gave a considerable impulse to the already prevalent idea of the 
superiority of virginity. When the Pelagians declared that Augus- 
tine’s theory of original sin discredited marriage by the implication 
that even the children of the regenerate were born in sin, he could 
only reply ( De nuptiis et concupiscentia) that marriage now cannot 
partake of the spotless purity of the marriage of unfallen man, and 
that, though what is evil in concupiscence is made a good use of in 
marriage, it is still a thing to be ashamed of — not only with the 
shame of natural modesty (which he does not take into account) 
but with the shame of guilt. So that, even although he is careful 
to point out the advantages of marriage, an indelible stigma is still 
left even on the lawful procreation of children. 

" The Pelagians deserve respect," says Harnack, " for their 
purity of motive, their horror of the Manichaean leaven and the 
opus operatum, ‘their insistence on clearness, and their intention 
to defend the Deity. But w r c cannot but decide that their doctrine 
fails to recognize the misery of sin and evil, that in its deepest roots 
it is godless, that it knou\s, and seeks to know, nothing of redemption 
and that it is dominated by an empty formalism (a notional mytho- 
logy), which docs justice at no single points to actual quantities, 
and on a closer examination consists of sheer contradictions. In the 
form in which this doctrine was expressed by Pelagius — and in fact 
also by Julian — i.e. with all the accommodations to which he 
condescended, it was not a novelty. But in its fundamental 
thought it w'as ; or rather, it was an innovation because it abandoned 
in spite of all accommodations in expression, the pole of the 
mystical doctrine of redemption, which tlic Church had steadfastly 
maintained side by side with the doctrine of freedom." 

In the Pelagian controversy some of the fundamental differences 
between the Eastern and Western theologies appear. The former laid 
Stress on " the supernatural character of Christianity as a fact in 
the objective- world " and developed the doctrines of the Trinity and 
the Incarnation ; the Western emphasized " the supernatural char- 
acter of Christianity as an agency in the subjective world" and 
developed the doctrines of sin and grace. All the Greek fathers 
from Origen to Chrysostum had been jealous for human freedom and 
loath to make sin a natural power, though of course admitting a 
general state of sinfulness. The early British monasteries had been 
connected with the Orient. Pelagius was familiar with the Greek 
language and theology, and when he came to Rome he was much in 
the company of Rufinus and his circle who were endeavouring to 
propagate Greek theology in the Latin Church. 

Literature. — Pelagius’s Commentarii in epistolas Pauli , Libelhts 
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Met ad In*: gentium and Epistola ad pemetriadem are preserved 
(n Jerome’s tforks (vol v. of Martiani's ed. # vol. xi. of Vallarsi's). 
The last-mnied was also published separately by Scmler (Halle, 
1775)* There are of course many citations in the Anti- Pelagian 
Treatises of Augustine. On the Commentaries see Journal of Theol, 
Studies, vii. 568, viii. 526; an edition is being prepared for the 
Cambridge Texts and Studies by A. Souter. 

Sec also F. Wiggcrs, Darstellung des Augustinisnms und Pelagianis- 
mus (2 vols., Berlin, 1831-1832 ; Eng. trans. of vol. i., by R. Emerson, 
Andover, 1840); J. L. JaOobi, Die Lehre d. Pelagius (Leipzig, 1842); 
F. Klascn, Die innere Entwickelung Ves Pelagianismus (Freiburg, 
1882); B. B. Warfield, Two Studies in the History of Doctrine (New 
York, 1893); A. Harnack, History of Dogma, Eng. trans., v. 168-202; 
F. Loofs, Dogmengeschischte and art. in Hauck-Herzog’s Real - 
encyklo. fitr prot. Theologie u. Kirche (end of vol. xv.), where a full 
bibliography is given. (M. D.) 

PELASGIANS, a name applied by Greek writers to a pre- 
historic people whose traces were believed to exist in Greek lands. 
If the statements of ancient authorities are marshalled in order 
of their date it will be seen that certain beliefs cannot be traced 
back beyond the age of this or that author. Though this does 
not prove that the beliefs themselves were not held earlier, it 
suggests caution in assuming that they were. In the Homeric 
poems there are Pelasgians among the allies of Troy : in the 
catalogue, Iliad , ii. 840-843, which is otherwise in strict geogra- 
phical order, they stand between the Hellespontine towns and 
the Thracians of south-east Europe, i.e. on the Hellespontine 
border of Thrace. Their town or district is called I^arissa and 
! is fertile, and they are celebrated for their spearmanship. Their 
| chiefs are Hippnthous and Pylaeus, sons of Lethus son of 
1 Teutamus. Iliad, x. 428-429, describes their camping ground 
between the town of Troy and the sea; but this obviously 
proves nothing about their habitat in time of peace. Odyssey , 
xvii. 175-177* notes Pelasgians in Crete, tegether with two appa- 
rently indigenous and two immigrant peoples (Achaeans and 
Dorians), but gives no indication to which class the Pelasgians 
belong. In Lemnos (Iliad, vii. 467; xiv. 230) there are no 
Pelasgians, but a Minyan dynasty. Two other passages (Iliad, 
ii. 681-684; xvi. 233-235) apply the epithet “Pelasgic” to a 
district called Argos about Mt Othrys in south Thessaly, and 
to Zeus of Dodona. But in neither case are actual Pelasgians 
mentioned ; the Thessalian Argos is the specific home of Hellenes 
and Achaeans, and Dodona is inhabited by Perrhaebians and 
Aeniancs (Iliad, ii. 750) who are nowhere described as Pelasgian. 
It looks therefore as if “ Pelasgian ” were here used connota- 
tively, to mean either “ formerly occupied by Pelasgian ” or 
simply “ of immemorial age.” 

Hesiod expands the Homeric phrase and falls Dodona “ seat 
of Pelasgians ” (fr. 225); he speaks also of a personal Pelasgus 
as father of Lycaon, the culturc-hero of Arcadia; and a later 
epic poet, Asius, describes Pelasgus as the first man, whom 
the earth threw up that there might be a race of men. Hecataeus 
makes Pelasgus king of Thessaly (expounding Iliad, ii. 681-684); 
Acusilaus applies this Homeric passage to the# Peloponnesian 
Argos, and engrafts the Hesiodic Pelasgus, father of Lycaon, 
into a Peloponnesian genealogy. Hellanieus a generation later 
repeats this blunder, and identifies this Argive and Arcadian 
Pelasgus with the Thessalian Pelasgus of Hecataeus. For 
Aeschylus (Supplices 1, sqq.) Pelasgus is earthborn, as in Asius, 
and rules a kingdom stretching from Argos to Dodona and the 
Strymon; but in Prometheus 87.9, the “ Pelasgian ” land simply 
means Argos. Sophocles takes the same view ( Inachus , fr. 256) 
and for the first time introduces the word “ Tyrrhenian ” into 
the story, apparently as synonymous with Pelasgian. 

Herodotus, like Homer, has a denotative as well as a conno- 
tative use. He describes actual Pelasgians surviving and 
mutually intelligible (a) at Placie and Scylace oh the Asiatic 
shore of the Hellespont, and (b) near Creator. on the Strymon; 
in the latter area they have “ Tyrrhenian ” neighbours. He 
alludes to other districts where Pelasgian peopled lived on under 
changed names; Samothrace and Antandrus in Troas are 
probably instances of this. In Lemnos and Imbros he describes 
a Pelasgian population who were only conquered by Athens 
shortly before 500 b.c., and in this connexion he tells a story of 
earlier raids of these Pelasgians on Xttica, and of a temporary j 


settlement there of Hellespontine Pelasgians, all dating from a 
time “ when the Athenians were first beginning to count as 
Greeks.” Elsewhere “ Pelasgian ” in Herodotus connotes 
anything typical of, or surviving from, the state of things in 
Greece before the coming of the Hellenes. In this sense all 
Greece was once “ Pelasgic ”; the dearest instances of Pelasgian 
survival in ritual and customs and antiquities are in Arcadia, 
the “ Ionian ” districts of north-west Peloponnese, and Attica, 
which have suffered least from hcllenization. In Athens itself 
the prehistoric wall of the citadel and a plot of ground close 
below it were venerated in the 5th century as “ Pelasgian so 
too Thucydides (ii. 17). We may note that all Herodotean 
examples of actual Peiasgi lie round, or near, the actual Pelasgi 
of Homeric Thrace; that the most distant of these is confirmed 
by the testimony of Thucydides (iv. 106) as to the Pelasgian 
and Tyrrhenian population of the adjacent seaboard : also 
that Thucydides adopts the same general Pelasgian theory of 
early Greece, with the refinement that he regards the Pelasgian 
name as originally specific, and as having come gradually into 
this generic use. * 

Ephorus, relying on Hesiodic tradition of an aboriginal Pelas- 
gian type in Arcadia, elaborated a theory of the Pelasgians as a 
warrior-people spreading (like “ Aryans ”) from a “ Pelasgian 
home,” and annexing and colonizing all the parts of Greece 
where earlier writers had found allusions to them, from Dodona 
to Ctete and the Troad, and even as far as Italy, where again 
their settlements had been recognized as early as the time of 
Hellanieus, in close connexion once more with “ Tyrrhenians.” 

The copious additional information given by later writers 
is all by way either of interpretation of local legends in the light 
of Ephorus s theory, or of explanation of the name “ Pelasgoi 
as when Philochorus expands a popular etymology “ stork-folk ” 
(irekacryoL '-irfXapyoi) into a theory of their seasonal migrations; 
or Apollodorus says that Homer calls Zeus Pelasgian “ because 
he is not far from every one of us,” on ireAuc tarty. 

The connexion with Tyrrhenians which began with Hellanieus, 
Herodotus and Sophocles becomes confusion with them in the 
3rd century, when the Lemnian pirates and their Attic kinsmen 
are plainly styled Tyrrhenians, and early fortress-walls in Italy 
(like those on the Palatine in Rome) are quoted as “ Arcadian,” 
colonies. * 

Modern writers have either been content to restate or amplify 
the view, ascribed above to Ephorus, that “ Pelasgian ” simply 
means “ prehistoric Greek,” or have used the name Pelasgian 
at their pleasure to denote some one clement in the mixed 
population of the Aegean— Thracian, Illyrian (Albanian) or 
Semitic. G. Sergi (Origine e difjusione della slirpe mediter- 
ranea , Rome, 1895; Eng. trans. The Mediterranean Race, 
London, 1901), followed by many anthropologists, describes 
as “ Pelasgian ” one branch of the Mediterranean or Eur-African 
race of mankind, and one group of types of skull within that race. 
The character of the ancient citadel wall at Athens, already 
mentioned, has given the name “ Pelasgic masonry ” to all 
constructions of large unhewn blocks fitted roughly together 
without mortar, from Asia Minor to Spain. 

For another view than that here taken see Achaeans; also 
Greece# Ancient History, § 3, “ Homeric Age.” 

Bibliography. — Besides sections on the subject in all principal 
histories of Greece and bibliographies in G. Busolt, Or. Ceschicnte , 
i 3 (Gotha, 1893, 164-182) ; and K. F. Hermann (Thumser), 6 r. Staats- 
alterthiimer, § <>, see S. Bruck, Quae veteres de Pelasgi s tradiderint 
(Breslau, 1884); B. Giseke, Thrakisch-pelasgische Stdmme auf der 
Dalkanhalbinsel (Leipzig, 1858^; F. G. Hahn, Albanesische Studien 
(Jena, 1854); P. Volkmuth, Die Pelasger als Semiten (Schaffhausen, 
x86o); H. Kiftoert, Monatsbericht d. bsrl, Akademie (1861), pp. 114 
sqq.; K. Pauli, Eine vorgriechische Inschrift auf Lemnos (Leipzig, 
1886); E. Meyer, "Die Pelasgrr " in Forschungen z. alten Geechichte 
(Halle, 1892), i. 124; W. Ridgeway, Early A ge of Greece (Cambridge, 
1901), vol. i.; J. L. Myres, “ A History of the Pelasgian Theory ” 
(in Journal of Hellenic Studies, xxvii. • 170) ; H. Marsh, Horae 
pelasgicae (Cambridge, 1815); L. Benloew, La price qvant les Grecs 
(Paris, 1877). r (J. L. M.) 

PELEUS, in Greek legend, *king of the Myrmidones of Phthia 
in Thessaly, ton of Aeacus, king of Aegina, and brother (or 

xxi. 3 
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intimate friend) of Telamon. The two brothers, jealous of the 
athletic prowess of their step-brother Phocus, slew him; but the 
crime was discovered, and Peleus and Telamon were banished. 
Peleus took refuge in Phthia with his uncle Eurytion, who 
purified him from the guilt of murder, and gave him his daughter 
Antigone to wife, and a third of the kingdom as her, dowry. 
Having accidentally killed his father-in-law at the Calydonian 
boar-hunt, Peleus was again obliged to flee, this time to Iolcus, 
where he was purified by Acastus. The most famous event in 
the life of Peleus was his marriage with the sea-goddess Thetis, 
by whom he became the father of Achilles. The story ran that 
both Zeus and Poseidon had sought her hand, but, Themis 
(or Prometheus or Proteus) having warned the former that a 
son of Thetis by Zeus would prove mightier than his father, 
the gods decided to marry her to Peleus. Thetis, to escape a 
distasteful union, changed herself into various forms, but at 
last Peleus, by the instructions of Chiron, seized and held her 
fast till she resumed her original shape, and was unable to 
offer further resistance. The wedding (described in the fine 
Epithalamium of Catullus) took place in Chiron’s cave on Mt 
Pelion. Peleus survived both his son Achilles and his grandson 
Neoptolemus, and was carried away by Thetis to dwell for ever 
among the Nereids. 

See Anollodorus iii. 12, 13; Ovid, Metarn . xi; Pindar, Isthmia , 
viii. 70, Nemea , iv. 101; Catullus, lxiv.; schol. Apoll. Rhod. iv. 816; 
Euripides, Andromache , 1242-1200. * 

PELEW ISLANDS (Ger. Palauinseln, also Palao), a group of 
twenty-six islands in the western Pacific Ocean, between 2 0 35' 
and 9 0 N., and 130° 4' and 134 0 40' E., belonging to Germany. 
They lie within a coral barrier reef, and in the south the islands 
are of coral, but in the north of volcanic rocks. They arc well 
wooded, the climate is healthy, and the water-supply good. 
A few rats and bats represent the indigenous mammals, but the 
sea is rich in fish and molluscs; and Dr Otto Finsch ( Journ . des 
Museum Godeffroy , 1875) enumerated 56 species of birds, of 
which 12 are peculiar to the group. The tota 1 area is 175 sq. m., 
the largest islands being Babeltop (Babelthuap, Baobeltaob and 
other variants), Uruktapi (Urukthopel), Korror, Nyaur, Peleliu 
and Eilmalk (Irakong). The population is about 3100. The 
natives are Micronesians, and are darker and shorter than their 
kinsmen* the Caroline Islanders. They usually have the frizzly 
hair of the Melanesians, and paint their bodies in brilliant colours, 
especially yellow. The men vary in height from 5 ft. to 5 ft. 5 in., 
the women from 4 ft. 9 in. to 5 ft. 2 in. The skull shows a strong 
tendency to brachycephalism. Two curious customs may be 
noted — the institution of an honourable order bestowed by the 
king, called klilt; and a species of mutual aid society, sometimes 
confined to women, and possessing considerable -political influ- 
ence. There are five kinds of currency in the islands, consisting 
of beads of glass and enamel, to which a supernatural origin is 
ascribed. 

The islands were sighted in 1543 by Ruy Lopez dc Villalobos, 
who named named them the Arrecifos. The origin of the 
name Islas Palaos is doubtful. The islands were bought by 
Germany from Spain in 1899, and are administered together 
with the western Carolines, Yap being the administrative 
centre. 

See K. Semper, Die Palau-Inseln (Leipzig, 1873); J. S. Kubary, 
Die sozialen Einrichtungcn der Palauer (Berlin, 1885); A. A. Marche, 
Lupon et Palouan (Paris, 1887). 

PELF, a term now chiefly used of money and always in a 
derogatory sense. The word originally meant plunder, pillage 
(O. Fr. pelfre, probably from Lat. pilare y to deprive of hair, pilus), 
and this significance is still kept in the related word “ pilfer,” to 
make py£tty thefts. 

PELHAM, the name of an English family, derived from Pelham 
in Hertfordshire, which was owned by a certain Walter de 
Pelham under Edward ‘X., and is alleged to’'have been in the 
possession oPthe Same family before the Norman conquest. 
The family dignities included the barony of Pelham of Laughton 
(170^1768), the earldom of Clare (1714-1768), the dukedom of 
Newcastle (171^-1768)/^ barony of Pelham of Stanmcr from 


1762, the earldom of Chiihester from 1801 and the earldom of 
Yarborough from 1837. 

John de Pelham, who was one of the captors of John II. of 
France at Poitiers, acquired land at Winchelsea by his marriage 
with Joan Herbert, or Finch. His son, John de Pelham (d. 
1429), was attached to the party of John of Gaunt and his son 
Henry IV. In 1393 he received a life appointment as constable 
of Pevenscy Castle, an honour subsequently extended to his 
heirs male, and he joined Henry on his invasion in 1399, if he 
did not actually land with him at Ravenspur, He was knighted 
at Henry’s coronation, and represented Sussex in parliament 
repeatedly during the reign of Henry IV., and again in 1422 and 
1427. As constable of Pevenscy he had at different times the 
charge of Edward, duke of York, in 1405; Edmund, earl of 
March, with his brother Roger Mortimer in 1406; James I. of 
Scotland in 1414; Sir John Mortimer in 1422, and the queen 
dowager, Joan of Navarre, from 1*418 to 1422. He was con- 
stantly employed in the* defence of the southern ports against 
French invasion, and his powers were increased in 1407 by his 
appointment as chief butler of Chichester and of the Sussex 
ports, and in 1412 by the grant of the rape of Hastings. He 
was treasurer of England in 1412-1413, and although he was 
superseded on the accession of Henry V. he was sent in the 
next year to negotiate with the French court. lie was included 
among the executors of the wills of Henry IV., of Thomas, duke 
of Clarence, and of Henry V. He died on the 12th of February 
1429, and was succeeded by his son John, who took part in 
Henry V.’s expedition to Normandy in 1417. 

In the reign of Queen Elizabeth Sir William Pelham ( c . 1530- 
1587), third son of Sir William Pelham (d. 1538) of Laughton, 
Sussex, became lord justice of Ireland, lie was captain of 
pioneers at the siege of Leith in 1560, and served at the siege 
of Havre in 1562, and with Coligny at Caen in 1563. He then 
returned to Havre, at that time occupied by English troops, 
and was one of the hostages for the fulfilment of its surrender 
to Charles IX. in 1564. After his return to England he fortified 
Berwick among other places, and was appointed lieutenant- 
general of ordnance. He was sent to Ireland in 1579, when he 
was knighted by Sir William Drury, the lord justice, Drury 
died in October, and Pelham was provisionally made his 
successor, an appointment subsequently confirmed by Elizabeth. 
Alarmed by the proceedings of Gerald Fitzgerald, 15th earl of 
Desmond, and his brother John Desmond, he proclaimed the 
earl a traitor. Elizabeth protested strongly against Pelham’s 
action, which was justified by the sack of Youghal by Desmond. 
Thomas Butler, 10th carl of Ormonde, was entrusted with the 
campaign in Munster, but Pelham joined him in February 1580, 
when it was believed that a Spanish descent was about to be 
made in the south-west. The English generals laid waste 
northern Kerry, and proceeded to besiege Carrigafoyle Castle, 
which they stormed, giving no quarter to man, woman or child. 
Other strongholds submitted on learning the fate of Carrigafoyle, 
and were garrisoned by Pelham, who hoped with the concourse 
of Admiral Winter’s fleet to limit the struggle to Kerry. He 
vainly sought help from the gentry of the county, who sym- 
pathized with Desmond, and were only brought to submission by 
a series of “ drives.” After the arrival of the new deputy, Lord 
Grey of Wilton, Pelham returned to England on the ground of 
health. He had retained his office as lieutenant-general of 
ordnance, and was now made responsible for debts incurred 
during his absence. Leicester desired his services in the Nether- 
lands, but it was only after much persuasion that Elizabeth set 
him free to. join the. army by accepting a mortgage on his estates 
as security for his liabilities. The favour shown by Leicester 
to Pelham caused serious jealousies among the English officers, 
and occasioned a camp brawl in which Sir Edward Norris 
was injured. Pelham was wounded at Doesburg in 1586, and 
accompanied Leicester to England in 1587. Returning to the 
Netherlands in the same year he died at Flushing on the 24th of 
November 1587. His half-brother, Sir Edmund Pelham (d. 
1606), chief baron of the exchequer in Ireland, was the first 
English judge to go on circuit in Ulster. 
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Sir William married Eleanor, daughter of Henry Neville, 
earl of Westmorland, and was the ancestor of the Pelhams of 
Brocklesby, Lincolnshire. In the fourth generation Charles 
Belham died in 1763 without heirs, leaving his estates to his 
great-nephew Charles Anderson (1749-1823), who thereupon 
assumed the additional name of Pelham, and was created Baron 
Yarborough in 1794. His son Charles (1781-1846), who was 
for many years commodore of the Royal Yacht Squadron, was 
created earl of Yarborough and Barftn Worsley in 1837. Charles 
Alfred Worsley, the 4th earl (b. 1859), exchanged the name of 
Andcrson-Pclham for that of Pelham in 1905. He married in 
1886 Marcia Lane-Pox, eldest daughter of the 12 th Baron 
Conyers, who became in 1892 Baroness Conyers in her own 
right. 

Sir Nicholas Pelham (1517-1560), an elder half-brother of 
Sir William Pelham, defended Seaford against the French in 
1545, and sat for Arundel *and for Sussex in parliament. He 
was the ancestor of the earls of .Chichester. His second son, 
Sir Thomas Peuiam (d. 1624), was created a baronet in 161 1 . His 
descendant, Sir Thomas Pelham, 4th baronet ( c . 1650-1712), 
represented successively East Grinstead, Lewes and Sussex in 
parliament, and was raised to the House of Lords as Baron 
Pelham of Laughton in 1706. By his second marriage with 
Grace (d. 1700), daughter of Gilbert Holies, 3rd earl of Clare, 
and sister of John Holies, duke of Newcastle, he had five daugh- 
ters, and two sons — Thomas Pelham, earl of Clare, duke of 
Newcastle-on-Tyne and 1st duke of Newcastle-under-Lyme (see 
Newcastle, Dukes of), and Henry Pelham ( q.v .). The duke 
of Newcastle died without heirs, and the dukedom of Ncwcastle- 
undcr-Lyme descended to his nephew, Henry Fiennes Clinton, 
afterwards known as Pelham-Clinton, and his heirs, but the 
barony of Pelham of Laughton became extinct. In 1762 
Newcastle had been created Baron Pelham of Stanmer, with 
reversion to his cousin and heir-male, Thomas Pelham (1728- 
1805), who became commissioner of trade (1754), lord of the 
admiralty (1761-1764), comptroller of the household (1765- 
1774), privy councillor (1765), surveyor-general of the customs 
of London (1773-1805), chief justice in eyre (1774-1775) and 
keeper of the wardrobe (1775-1782), and was created earl of 
Chichester in t8oi. His third son, George (1766-1827), was 
successively bishop of Bristol, Exeter and Lincoln. Thomas 
Pelham, 2nd earl of Chichester (1756-1826), son of the 1st 
earl, was surveyor-general of ordnance in Lord Rockingham’s 
ministry (1782), and chief secretary for Ireland in the coalition 
ministry of 1783. In 1795 he became Irish chief secretary 
under Pitt’s government, retiring in 1798; he was home secre- 
tary from July 1801 to August 1803 under Addington, who 
made him chancellor of the duchy of Lancaster in 1803. 
Pelham went out of office in 1804, and in the next year 
succeeded to the earldom. He was joint postmaster-general 
from 1807 to 1823, and for the remaining three years of his 
life postmaster-general. His son and heir, Henry Thomas 
Pelham (1804-1886), 3rd earl, was an ecclesiastical commissioner 
from 1850 until his death, and was greatly interested in various 
religious, philanthropic and educational movements; and two 
other sons were well-known men — Frederick Thomas Pelham 
(1808-1861), who became a rear-admiral in 1858, and subse- 
quently lord-commissioner of the admiralty, and John Thomas 
Pelham (1811-1894), who was bishop of Norwich from 1857 to 
1893. The third earl’s son, Walter John Pelham (1838-1892), 
succeeded his father in 1886, and his nephew Jocelyn Brudenell 
Pelham (b. 1871) became 6th earl of Chichester in 1905. 

PELHAM, HENRY (1696-1754), prime minister of England,* 
younger brother of Thomas Holies Pelham, duke of Newcastle, 
was born in 1696. He was a younger son of Thomas, TSt Baron 
Pelham of Laughton (1650-1712; cr. 1706) and of Lady Grace 
Holies, daughter of the 3rd earl of Clare (see above). He was 
educated by a private tutor and at Christ Church, Oxford, 
which he entered in July 1710. As a volunteer he served in 
Dormer’s regiment at the battle of Preston in 1715, spent some 
time on the Continent, and in 1717 entered parliament for 
Seaford, Sussex, Through strong family influence and the 


recommendation of Walpole he was chosen in 1721 a lord of the 
T reasury . The following year he was returned for Sussex county . 
In 1724 he entered the ministry as secretary of war, but this 
office he exchanged in 1730 for the more lucrative one of 
paymaster of the forces. He made himself conspicuous by 
his support of Walpole on the question of the excise, and in 
1743 a union of parties resulted in the formation of an adminis- 
tration in which Pelham was prime minister, with the office of 
chancellor of the exchequer; but rank and influence made his 
brother, the duke of Newcastle, very powerful in the cabinet, 
and, in spite of a genuine attachment, there were occasional 
disputes between them, which led to difficulties. Being strongly 
in favour of peace, Pelham carried on the war with languor and 
indifferent success, but the country, wearied of the interminable 
struggle, was disposed to acquiesce in his foreign policy almost 
without a murmur. The king, thwarted in his favourite 
schemes, made overtures in 1746 to Lord Bath, but his purpose 
was upset by the resignation of the two Pelhams (Henry and 
Newcastle), who, however, at the king’s request, resumed office. 
Pelham remained prime minister till hfc death on the 6th of 
March 1754, when his brother succeeded him. His very defects 
were among the chief elements of Pelham’s success, for one with 
a strong personality, moderate self-respect, or high conceptions 
of statesmanship could not have restrained the discordant 
elements of the cabinet for any length of time. Moreover, he 
possessed tact and a thorough acquaintance with the forms of the 
house. Whatever quarrels or insubordination might exist 
within the cabinet, they never broke out into open revolt. Nor 
can a high degree of praise be denied to his financial policy, 
especially his plans fur the redaction of the national debt and 
the simplification and consolidation of its different branches. 
He had married in 1726 Lady Catherine Manners, daughter of the 
2nd duke of Rutland; and one of his daughters married Henry 
Fiennes Clinton, 2nd duke of Newcastle. 

See W. Coxe, Memoirs of the Pelham Administration f (2 vols., 
1829). For the family history see Lower, Pelham Family (1873); 
also the Pelham and Newcastle MSS. in the British Museum. 

PELHAM, HENRY FRANCIS (1846-1907), English scholar 
and historian, was born at Berg Apton, Norfolk, on the 19th 
of September 1846, son of the Hon. John Thomas Pelham 
(1811-1894), bishop of Norwich, third son of the 2nd earl of 
Chichester. He was educated at Harrow and at Trinity College, 
Oxford, where he took a first class in liter ae humaniores in 
1869. He was a tutor of Exeter College from 1869 to 1890. In 
1887 he became university reader in ancient history, and two 
years later was elected to the Camden professorship. He 
became curator of the Bodleian library in 1892, and in 1897 
president of Trinity College. He was also a fellow of Brasenose 
College, honorary fellow of Exeter, a fellow of the British 
Academy and of other learned societies, and a governor of 
Harrow School. His chief contribution to ancient history was 
his article on Roman history in the 9th edition of the Encyclo- 
paedia Britannica (1886), which was republished with additions 
as the Outlines of Roman History ( 1 890). His university lectures, 
though perhaps lacking in inspiration, were full of original 
research and learning. His death on the 13th of February 1907 
not only prevented the publication in systematic form of his own 
important researches, but also delayed the appearance of much 
that had been left in MS. by H. Fumeaux and A. H. J. Greenidge, 
and was at the time under his charge. Apart from the Outlines 
he published only The Imperial Domains and the Colonate (1890), 
The Roman Frontier Systenf (1895), and articles in periodicals 
of* which the most important was an article in the Quarterly 
Review on the early Caesars (April, 1905). He did much for the 
study of archaeology at Oxford, materially assisted the Hellenic 
Society and the British School at Athens, and was one of the 
founders of the British School at Rome. He married in 1873 
Laura Priscilla, d&ughter of Sir Edwarfl North Buxton. 

PELIAS, in Greek legend, son of Poseidon and Tyro, daughter 
of Salmoneus. Because T^ro afterwards married her father's 
brother Cretheus, king of Iolcus in Thessaly, to whom she bore 
Aeson, Pheres and Amythaon, Pelias w&s by some though! to be 
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the son of Cretheus. He and his twin-brother Neleus were 
exposed by their mother, but were nurtured by a herdsman. 
When grown to manhood they were acknowledged by their 
mother. After the death of Cretheus, Pelias made himself master 
of the kingdom of Iolous, having previously quarrelled with 
Neleus, who removed to Messenia, where he founded Pylos. 
In order to rid himself of Jason, Pelias sent him to Colchis in 
quest of the golden fleece, and took advantage of his absence 
to put to death his father, Aeson, his mother and brother. 
When Jason returned he sought to avenge the death of his 
parents, and Medea persuaded the daughters of Pelias to cut in 
pieces and boil their father, assuring them that he would thus 
be restored to youth. Acastus, son of Pelias, drove out Jason 
and Medea and celebrated funeral games in honour of his father, 
which were celebrated by the poet Stesiehorus and represented 
on the chest of Cypselus. The death of Pelias was the subject 
of Sophocles’ Rhizotomoi (Root-cutters), and in the Tyro he 
treated another portion of the legwid. Peliades (the daughters 
of Pelias) was the name of Euripides’ first play. 

PELICAN (Fr. Pelicbn; Lat. Pelecanus or Pelicanus), a large 
fish-eating water-fowl, remarkable for the enormous pouch 
formed by the extensible skin between the lower jaws of its long, 
and apparently formidable but in reality very weak, bill. The 
ordinary pelican, the Onocrotalus of the ancients, to whom it was 
well known, and the Pelecanus onocrotalus of ornithologists, 
is a very abundant bird in some districts of south-eastern 
Europe, south-western Asia and north-eastern Africa, occasionally 
straying, it is believed, into the northern parts of Germany and 
France; but the possibility of such wanderers having escaped 
from confinement is always to be regarded, 1 since few zoological 
gardens are without examples. Its usual haunts arc the shallow 
margins of the larger lakes and rivers, where fishes are plentiful, 
since it requires for its sustenance a vast supply of them. The 
nest is formed among reeds, placed on the ground and lined with 
grass. Therein two eggs, with white, chalky shells, are com- 
monly laid. The young during the first twelvemonth are of a 
greyish-brown, but when mature almost the whole plumage, 
except the black primaries, is white, deeply suffused by a rich 
blush of rose or salmon-colour, passing into yellow on the crest 
and lower part of the neck in front. A second and somewhat 
larger species, Pelecanus crispus , also inhabits Europe, but has 
a more eastern distribution. This, when adult, is readily dis- 
tinguishable from the ordinary bird by the absence of the blush 
from its plumage, and by the curled feathers that project from 
and overhang each side of the head, which with some difference 
of coloration of the bill, pouch, bare skin round the eyes and 
irides give it a wholly distinct expression. Two specimens of the 
humerus have been found in the English fens (Ibis, 186S, p. 363; 
Proc. Zool. Society, 1871, p. 702), thus proving the existence of 
the bird in England at no very distant period, and one of them 
being that of a young example points to its having been bred 
in this country. It is possible from their large size that they 
belonged to P. crispus. Ornithologists have been much divided 
in opinion as to the number of living species of the genus Pele- 
canus (cf. op. cit ., 1868, p. 264; 1869, p. 571 ; 1871, p. 631)-— the 
estimate varying from six to ten or eleven; but the former is the 
number recognized by M. Dubois ( Bull. Mus. de Belgique*. 1883). 
North America has one, P . erytlirorhynchus , very similar to 
P . onocrotalus both in appearance and habits, but remarkable 
for a triangular, horny excrescence developed on the ridge of the 
male’s bill in the breeding season, which falls off without leaving 
trace of its existence when that is over. Australia has P. 
conspicillatus , easily distinguished by its black tail and wing- 
coverts. Of more marine habit are P. philippensis and P . fuscus , 
the former having a wide range in southern Asia, and, it is said, 
reaching Madagascar, and the latter common on the coasts of 
the warmer parts of both North and South America. 

The genus Pelecanus a!s instituted by Linnaeus included the 

1 This cautiota was tiot neglected by the prudent, even so long ago 
as Sir Thomas Browne's days; for he, recording the occurrence of a 
pelican in Norfolk, was careful to notice that about the same time one 
of the .pelicans kept by tl?c king (Charles II.) in St James's Park, 
had been lost. 1 
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cormorant ( q.v .) and gannet (q.v.) as well as the true pelicans, 
and for a long while these and some other distinct groups, as the 
snake-birds (q.v.), frigate-birds (q.v.) and tropic-birds (q.v.), 
which have all the four toes of the foot connected by a web, weie 
regarded as forming a single family, Pelecanidae ; but this name 
has now been restricted to the pelicans only, though all are 
still usually associated in the suborder Steganopodes of Ciconii- 
form birds. It may be necessary to statefthat there is no founda- 
tion for the venerable legend of the pelican feeding her young 
with blood from her own breast, which has given it an important 
place in ecclesiastical heraldry, except that, as A. D. Bartlett 
suggested (Proc. Zool. Society, 1869, p. 146), the curious bloody 
secretion ejected from the mouth of the flamingo may have 
given rise to the belief, through that bird having been mistaken 
for the “ Pelican of the wilderness.” - (A. N.) 

PELION, a wooded mountain in Thessaly in the district of 
Magnesia, between Volo and the east coast. Its highest point 
(mod. Plcssidi) is 5340 ft. It is famous in Greek mythology; 
the giants are said to have piled it on Ossa in order to scale 
Olympus, the abode of the gods ; it was the home of the centaurs, 
especially of Chiron, who had a cave near its summit, and 
educated many youthful heroes; the ship “ Argo ” was built 
from its pine-woods. On its summit was an altar of Zeus 
Actaeus, in whose honour an annual festival was held in the 
dog-days, and worshippers clad themselves in skins. 

PELISSE (through the Fr. from Lat. pellicia : sc. vestis, a 
garment made of fur, pellis , skin), properly a name of a cloak 
made of or lined with fur, hence particularly used of the fur- 
trimmed “ dolman ” worn slung from the shoulders by hussar 
regiments. The word is now chiefly employed as the name of a 
long-sleeved cloak of any material worn by women and children. 

PELISSIER, AIMABLE JEAN JACQUES (1794-1864), duke 
of Malakoff, marshal of France, was born on the 6th of November 
1794 at Maromme (Seine Infcrieure), of a family of prosperous 
artisans or yeoman, his father being employed in a powder- 
magazine. After attending the military college of La Fl£che 
and the special school of St Cyr, he in 1815 entered the army as 
sub-lieutenant in an artillery regiment. A brilliant examination 
in 1819 secured his appointment to the staff. He served as 
aide-de-camp in the Spanish campaign of 1823, and in the 
expedition to the Morea in 1828-29. In 1830 he took part in 
the expedition to Algeria, and on his return was promoted to 
the rank of chef d'escadron. After some years’ staff service in 
Paris he was again sent to Algeria as chief of staff of the province 
of Oran with the rank of lieutenant-colonel, and remained there 
till the Crimean War, taking a prominent part in many important 
operations. The severity of his conduct in suffocating a whole 
Arab tribe in the Dahra or Dahna caves, near Mustaganem, where 
they had taken refuge (June 18, 1845), awakened such indig- 
nation in Europe that Marsha^oult, the minister of war, publicly 
expressed his regret ; but Marshal Bugeaud, the governor-general 
of Algeria, not only gave it his approval, but secured 
for Pelissier the rank of general of brigade, which he held till 
1850, when he was promoted general of division. After the 
battles of October and November 1854 before Sevastopol, 
Pelissier was sent to the Crimea, where on the 16th of May 1855 
he succeeded Marshal Canrobcrt as commander-in-chief of the 
French forces before Sevastopol (see Crimean War). His 
command was marked by relentless pressure of the enemy and 
unalterable determination to conduct the campaign without 
interference from Paris. His perseverance was crowned with 

, 2 The legend was commonly believed in the middle ages. 
Epiphanius, bishop of Constantia, in his Phystologus (1588), writes 
that the female bird, in cherishing her young, wounds them with 
loving, and pierces their sides, and they die. After three days the 
male pelican comes and finds them dead, and his heart is pained. 
He smites his own side, and as he stands over the wounds of the dead 
young ones the blood trickles down, and thus are they made alive 
again. The pelican M in his piety ” — i.e. in this pious act of reviving 
his offspring — was a common subject for 15th-century emblem 
books; it became a symbol of self-sacrifice, a type of Christian 
redemption and of the Eucharistic doctrine. The device was 
adopted by Bishop Fox in 1516 for his new college of Corpus Christi, 
Oxford.— fH. Ch.] 
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success in the storming of the Malakof on the 8th of September. 
On the 1 2th he was promoted to be marshal. On his return to 
Paris he was named senator, created duke of Malakof! (July 22, 
1^56), an( * rewarded with a grant of 100,000 francs per annum. 
From March 1858 to May 1859 he was French ambassador in 
London, whence he was recalled to take command of the army 
of observation on the Rhine. In the same year he became 
grand chancellor of tide Legion of Honour. In i860 he was 
appointed governor-general of Algeria, and he died there on the 
22nd of May 1864. 

See Marbaud, Le Mart dial Ptlissicr (18G3); Castille, Portraits 
historiques , 2nd series (1859). 

PELL, JOHN (1610-1685), English mathematician, was born 
on the 1st of March 1610 at Southwick in Sussex, where his 
father was minister. He was educated at Steyning, and entered 
Trinity College, Cambridge, at the age of thirteen. During his 
university career he bccamef an accomplished linguist, and even 
before he took his M.A. degree -(in *630) corresponded with 
Henry Briggs and other mathematicians. His great reputation 
and the influence of Sir# William Boswell, the English resident, 
with the states-general procured his election in 1643 to the chair 
of mathematics in Amsterdam, whence he removed in 1646, 
on the invitation of the prince of Orange, to Breda, where he 
remained till 1652. 

From 1654 to 1658 Pell acted as Cromwell's political agent 
to the Protestant cantons of Switzerland. On his return to 
England he took orders and was appointed by Charles II. to 
the rectory of Fobbing in Essex, and in 1673 he was presented 
by Bishop Sheldon to the rectory of Laindon in the same county. 
His devotion to mathematical science seems to have interfered 
alike with his advancement in the Church and with the proper 
management of his private affairs. For a time he was confined 
as a debtor in the king's bench prison. He lived, on the 
invitation of Dr Whistler, for a short time in 1682 at the College 
of Physicians, but died on the 12th of December 1685 at the 
house of Mr Cothome, reader of the church of St Giles-in-the 
Fields. Many of Pell’s manuscripts fell into the hands of Dr 
Busby, master of Westminster School, and afterwards came into 
the possession of the Royal Society; they arc still preserved in 
something like forty folio volumes, which contain, not only 
Pell's own memoirs, but much of his correspondence with the 
mathematicians of his time. 

The Diophantine analysis was a favourite subject with Pell; 
he lectured on it at Amsterdam; and he is now best remembered 
for the indeterminate equation ax ' 1 f 1 — y*, which is known by his 
name. This problem was proposed by Pierce do Fermat first to 
Bernhard Frenicle de Bessy, and in 1657 to all mathematicians. 
Pell’s connexion with the problem simply consists of the publication 
of the solutions of John Wallis and Lord Brounker in his edition of 
Brantier's Translation of Rhonius’s Algebra (1668). His chief works 
are : Astronomical History of Observations of Heavenly Motions and 
Appearances (1634); Ecliptic a proguostica (1634); Controversy with 
Longomontanus concerning the Quadrature of the •Circle (1O46 ?); 
An Idea of the Mathematics , i2mo (1650); A Table of Ten Thousand 
Square Numbers (fol. ; 1672). 

PELLA, the capital of ancient Macedonia under Philip II. 
(who transferred the seat of government hither from Edessa) 
and Alexander the Great, who was born here. It seems to have 
retained some importance up to the time of Hadrian. Scanty 
remains exist and some springs in the neighbourhood are still 
known as the baths of Pel. The site (identified by Leake) is 
occupied by the village of Neochori (Turk. Yeni-Keui) about 
32 m. north-west of Salonika. 

PELLAGRA (Ital. pelle agra , smarting skin), the name given, 
from one of its early symptoms, to a pecujiar disease, of com-' 
paratively modem origin. For some time it was supposed to 
be practically confined to the peasantry in parts of Italy (particu- 
larly Lombardy) and France, and in the Asturias (mal de la 
r osa) } Rumania and Corfu. But it has recently been identified 
in various outlying parts of the British Empire (Barbadoes, 
India) and in both Lower and Upper Egypt; also among the 
Zulus and Basutos. In the United States sporadic cases had 
been observed up to 1906, but since^ then numerous cases have 
been reported. It is in Italy, however, that it has been most 


prevalent. The malady is essentially chronic in character. 
The indications usually begin in the spring of the year, declining 
towards autumn, and recurring with increasing intensity and 
permanence in the spring seasons following. A peasant who 
is acquiring the malady feels unfit for work, suffers from head- 
aches, giddiness, singing in the ears, a burning of the skin, 
especially in the hands and feet, and diarrhoea. At the same 
time a red rash appears on the skin, of the nature of erysipelas, 
the red or livid spots being tense and painful, especially where 
they are directly exposed to the sun. About July or August 
of the first season these symptoms disappear, the spots on the 
skin remaining rough and dry. The spring attack of the year 
following will probably be more severe and more likely to leave 
traces behind it; with each successive year the patient becomes 
more like a mummy, his skin shrivelled and sallow, or even 
black at certain spots, as in Addison's disease, his angles pro- 
truding, his muscles wasted, his movements slow and languid, 
and his sensibility diminished# Meanwhile there are more special 
symptoms relating to the nervous system, including drooping 
of the eyelid, dilatation of the pupil, dnd other disorders ol 
vision, together with symptoms relating to the digestive system, 
such as a red and dry tongue, a burning feeling in the mouth, 
pain on swallowing, and diarrhoea. After a certain stage the 
disease passes into a profound disorganization of the nervous 
system; there is a tendency to melancholy, imbecility, and a 
curlbus mummified condition of body. After death a general 
tissue degeneration is observed. 

The causation of this obscure disease has recently come up 
for new- investigation in connexion with the new work done in 
relation to sleeping-sickness and other tropical diseases. So 
long as it was supposed to be peculiar to the Italian peasantry, 
it was associated simply with their staple diet, and was regarded 
as due to the eating of mouldy maize. It was by his views in 
this regard that Lombroso ( q.v .) first made his scientific reputa- 
tion. But the area of maize consumption is now known to be 
wider than that of pellagra, and pellagra is found where maize 
is at least not an ordinary diet. In 1905 Dr L. W. Sambon, at 
the meeting of the British Medical Association, suggested that 
pellagra was probably protozoal in origin, and subsequently 
he announced his belief that the protozoon was communicated 
by sand-flics, just as sleeping-sickness by the tsetsc-fly pand this 
opinion was supported by the favourable action of arsenic in 
the treatment of the disease. His hypothesis was endorsed 
by Sir Patrick Manson, and in January 1910 an influential 
committee was formed, to enable Dr Sambon to pursue his 
investigations in a pellagrous area. 

# PELLETAN, CHARLES CAMILLE (1846- ), French 

politician and journalist, was born in Paris on the 28th of June 
1846, the son of Eugene Pclletan (1813-1884) a writer of some 
distinction and a noted opponent of the Second Empire. 
Camille Pclletan was educated in Paris, passed as licentiate 
in laws, and was qualified as an “ archivistc pal6ographc.” 
At the age of twenty he became an active contributor to 
the press, and a bitter critic of the Imperial Government. 
After the war of 1870-7 1 he took a leading plare among 
the most radical section of French politicians, as an opponent 
of the V opportunists " who continued the policy of Gambetta. 
In 1880 he became editor of Justice , and worked with success 
to bring about a revision of the sentences passed on the 
Communards. In 1881 he was chosen member for the tenth 
arrondissement of Paris, and in 1885 for the Bouches du 
Rhone, being re-elected in ^889, 1893 and 1898; and he W'as 
repeatedly chosen as “ reporter ” to the various bureaus. Dur- 
ing the Nationalist and Dreyfus agitations he fought vigorously 
on behalf of the Republican government and when the qoalition 
known as the 4 4 Bloc ” was formed he took his place as a Radical 
leader. He was made minister of marine in the cabinet of 
M. Combes, June *1902 to January 190$, but bis administration 
was severely criticized, notablybyM.de Lanassan atid other naval 
experts. During the great sailors' strike at Marseilles in 1904 
he showed pronounced sympathy with the socialistic aims and 
methods of the strikers, and a strong feeling ws arousea that 
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his Radical sympathies tended to a serious weakening of the 
navy and to destruction of discipline. A somewhat violent 
controversy resulted, in the course of which M. Pelletan’s 
indiscreet speeches did him no good; and he became a common 
subject for ill-natured caricatures. On the fall of the ‘Combes 
ministry he became less prominent in French politics. 

PELLICANUS, CONRAD (1478-1556), German theologian, 
was born at Ruffach in Alsace, on the 8th of January 1478. 
His German name, Kiirsner, was changed to Pellicanus by his 
mother’s brother Jodocus Callus, an ecclesiastic connected with 
the university of Heidelberg, who supported his nephew for sixteen 
months at the university in 1491-1492. On returning to Ruffach, 
he taught gratis in the Minorite convent school that he might 
borrow books from the library, and in his sixteenth year resolved 
to become a friar. This step helped his studies, for he was sent 
to Tubingen in 1496 and became a favourite pupil of the guardian 
of the Minorite convent there, Paulus Scriptoris, a man of 
considerable general learning, lliere seems to have been at 
that time in south-west Germany a considerable amount of 
sturdy independent thought among the Franciscans; Pellicanus 
himself became a Protestant very gradually, and without any 
such revulsion of feeling as marked Luther’s conversion. At 
Tubingen the future “ apostate in three languages **’ was able 
to begin the study of Hebrew. He had no teacher and no 
grammar; but Paulus Scriptoris carried him a huge codc^c of 
the prophets on his own shoulders all the way from Mainz. He 
learned the letters from the transcription of a few verses in the 
Star of the Messiah of Petrus Niger, and, with a subsequent hint 
or two from Reuchlin, who also lent him the grammar of Moses 
Kimfyl, made his way through the Bible for himself with the help 
o # f Jerome’s Latin. He got on so well that he was not only 
a useful helper to Reuchlin but anticipated the manuals of the 
great Hebraist by composing in 1501 the first Hebrew grammar 
in the European tongue. It was printed in 1503, and afterwards 
included in Reysch’s Margarita philosophic a, Hebrew remained 
a favourite study to the last. Pellican’s autobiography de- 
scribes the gradual multiplication of accessible books on the 
subject, and he not only studied but translated a vast mass of 
rabbinical and Talmudic texts, his interest in Jewish literature 
being mainly philological. The chief fruit of these studies is 
the vast* commentary on the Bible (Zurich, 7 vols., 1532-1539), 
which shows a remarkably sound judgment on questions of the 
text, and a sense for historical as opposed to typological exegesis. 

Pellicanus became priest in 1501 and continued to serve his 
order at Ruffach, Pforzheim, and Basel till 1526. At Basel 
he did much laborious work for Froben’s editions, and came to 
the conclusion that the Church taught many doctrines of which 
the early doctors of Christendom knew nothing. ' He spoke his 
views frankly, but he disliked polemic; he found also more 
toleration than might have been expected, even after he became 
active in circulating Luther’s books. Thus, supported by the 
civic authorities, he remained guardian of the convent of his 
order at Basel from 1519 till 1524, and even when he had to 
give up his post, remained in the monastery for two years, 
professing theology in the university. At length, when the 
position was becoming quite untenable, he received through 
Zwingli a call to Zurich as professor of Greek and Hebrew, and 
formally throwing off his monk’s habit, entered on a new life. 
Here he remained till his death on the 6th of April 1556. 

Pcllicanus’s scholarship, though not brilliant, was really 
extensive; his sound sense, and his singularly pure and devoted 
character gave him a great influence. He was remarkably free 
from the pedantry of the time, as is shown by his views about 
the use of the German vernacular as a vehicle of culture ( Chron . 
135, 36). As a theologian hfc natural affinities were with 
Zwingli, with whom he shared the advantage of having grown 
up to the views of the Reformation, by the natural progress 
of his studies t and religious life. Thus he never lost his sym- 
pathy with humanism and with its great German representative, 
Erasmus. % *■ 

Pelllcanus’s La£in autobiography ( Chront'cou C.P t R>) is one of the 
most interesting documents of the period. It was first published 


by Riggenbach in 1877, and in this volume the other sources for his 
life are registered. See also Emil Silberstein, Conrad Pellicanus ; 
ein Beitrag zur Geschichte des Studiums der hebr . Sprache (Berlin, 
1 900) . 

PELLICIER, GUILLAUME (c. T490-1568), French prelate 
and diplomatist, was educated by his uncle, the bishop of 
Maguclonne, whom he succeeded in 1529. In 1536 he had 
the seat of his bishopric transferred to Montpellier. Appointed 
ambassador at Venice in 1*539, he fulfilled his mission to the 
entire satisfaction of Francis I., but on the discovery of the 
system of espionage he had employed the king had to recall him 
in 1542. Returning to his diocese, he was imprisoned in the 
chateau of Beaucairc for his tolerance of the Reformers, so he 
replaced his former indulgence by severity, and the end of his 
episcopate was disturbed by religious struggles. He was a 
man of wide learning, a humanist and a friend of humanists, 
and took a keen interest in the natural sciences. 

See J. Zeller, La Diplonmtie franfaise . . . d’apris la correspondancc 
de G. Pellicier (Paris, 1881); an 5 A. Taussorat-liadcl, Correspond ance 
politique dc Guillaume Pellicier (Paris, 1899). 

PELLICO, SILVIO (1788-1854), ItaKan dramatist, was born 
at Saluzzo in Piedmont on the 24th of June 1788, the earlier 
portion of his life being passed at Pinerolo and Turin under 
the tuition of a priest named Manavella. At the age of ten 
he composed a tragedy under the inspiration of Caesarotti’s 
translation of the Ossianic poems. On the marriage of his twin 
sister R osina with a maternal cousin at Lyons he went to reside 
in that city, devoting himself during four years to the study of 
French literature. He returned in 1810 to Milan, where he 
became professor of French in the Collcgio degli Orfani Militari. 
His tragedy Francesca da Rimini, was brought out with success 
by Carlotta Marchionni at Milan in 1818. Its publication was 
followed by that of the tragedy Eujemio da Messina , but the 
representation of the latter was forbidden. Pellico had in the 
meantime continued his work as tutor, first to the unfortunate 
son of Count Briche, and then to the two sons of Count Porro 
Lambertenghi. He threw himself heartily into an attempt to 
weaken the hold of the Austrian despotism by indirect educa- 
tional means. Of the powerful literary executive which gathered 
about Counts Porro and Confalonicri, Pellico was the able 

secretary the management of the Conciliator e , which appeared 

in 1818 as the organ of the association, resting largely upon him. 
But the paper, under the censorship of the Austrian officials, 
ran for a year only, and the society itself was broken up by the 
government. In October 1820 rellico was arrested on the 
charge of carbonarflsm and conveyed to the Santa Margherita 
prison. After his removal to the Piombi at Venice in February 
1821, he composed several Cantiche and the tragedies Ester d’En- 
gaddi and Iginia d’ Asti. The sentence of death pronounced 
on him in February 1822 was finally commuted to fifteen years 
carcere duro, and in the following April he was placed in the 
Spielberg at Briinn. Ilis chief work during this part of his 
imprisonment was the tragedy Lconiero da Derlona, for the 
preservation of which he was compelled to rely on his memory. 
After his release in 1830 he commenced the publication of his 
prison compositions, of which the Ester was played at Turin 
in 1831, but immediately suppressed. In 1832 appeared his 
Gismonda da Mendrizio , Erodiade, and the Leoniero, under the 
title of Tre nuovi tragedie , and in the same year the work which 
gave him his European fame, Le Mie prigioni , an account of 
his sufferings in prison. The last gained him the friendship 
of the Marchesa di Barolo, the reformer of the Turin prisons, 
and in 1834 he accepted from her a yearly pension of 1200 francs. 
His tragedy Tommaso Moro had been published in 1833, his 
most important subsequent publication being the Opere inedite 
in 1837. On the decease of his parents in 1838 he was received 
into the Casa Parolo, where he remained till his death, assisting 
the marchesa in her charities, and writing chiefly upon religious 
themes. Of these works the best known is the Dei Doveri degli 
uomini , a scries of trite maxims which do honour to his piety 
rather than to his critical judgment. A fragmentary biography 
of the marchesa by Pellico' was published in Italian and English 
after her death. He died on the 31st of January 1854, and was 
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buried in the Campo Santo at Turin. # His writings are defective 
in virility and breadth of thought, and his tragedies display 
neither the insight into character nor the constructive power 
ol a great dramatist. It is in the simple narrative and naive 
egotism of Le Mie prigioni that he has established his strongest 
claim to remembrance, winning fame by his misfortunes rather 
than by his genius. 

See Piero Maroncclli, vAddizioni alle mie prigioni (Paris, 1 834) ; 
the biographies by Latour; Gabriels Rossclli; Didier, Revue des 
deux mondes (September 1842) ; De Lom&iie, Galerie des contemp . 
illustr. iv. (1842); Chiala (Turin, 1852); Nollct-Fabert (1854); 
Giorgio Briano (1854); Bourdon (1868); Rivieri (1899-1901). 

PELLISSON, PAUL (1624-1693), French author, was born at 
Beziers on the 30th of October 1624, of a distinguished Calvinist 
family. He studied law at Toulouse, and practised at the bar 
of Castres. Going to Paris with letters of introduction to 
Valentin Conrart, who was a co-religionist, he became through 
him acquainted with the members of the academy. Pellisson 
undertook to be their historian, ancl in 1653 published a Relation 
contenant Vhistoire de V academic franfaise . This panegyric 
was rewarded by a prohiise of the next vacant place and by 
permission to be present at their meetings. In 1657 Pellisson 
became secretary to the minister of finance, Nicolas Fouquct, 
and when in 1661 the minister was arrested, his secretary was 
imprisoned in the Bastille. Pellisson had the courage to stand 
by his fallen patron, in whose defence he issued his celebrated 
Memoir e in 1661, with the title Discours au roi , par un de set 
fideles sajets sur le proces de M. de Fouquet , in which the facts 
in favour of Fouquct are marshalled with great skill. Another 
pamphlet, Seconde defense de M. Fouquet , followed. Pellisson 
was released in 1666, and from this date sought the royal favour. 
He became historiographer to the king, and in that capacity 
wrote a fragmentary Histoirc de Louis XIV., covering the 
years 1660 to 1670. In 1670 he was converted to Catholicism 
and obtained rich ecclesiastical preferment. He died on the 
7th of February 1693. He was very intimate with Mile de 
Scudery, in whose novels he figures as Hcrminius and Acantc. 
Ilis sterling worth of character made him many friends and 
justified Bussy-Rabu tin’s description of him as “ encore plus 
honnctc homme que bel esprit.’ * 

_ See Saintc-Bcuvc, Causeries dulundi t wo \ . xiv.; and F. L. Marcon, 
UtuJe sur la vie el les oeuvres de Pellisson (1859). 

PELLITORY, in botany, the common name for a small hairy 
perennial herb which grows on old walls, hedgebanks and 
similar localities, and is known botanicall^ as Parietaria offici- 
nalis (Lat. paries , a wall). It has a short woody rootstock from 
which spring erect or spreading stems 1 to 2 ft. long, bearing 
slender leafy branches, and axillary clusters of small green 
flowers. It belongs to the nettle order ( Urticaceae ), and is 
nearly allied to the nettle, Urlica , but its hairs art; not stinging. 

PELLOUX, LUIGI (1839- ), Italian general and politician, 

was born on the 1st of March 1839, at La Roche, in Savoy, of 
parents who retained their Italian nationality when Savoy was 
annexed to France. Entering the army as lieutenant of artillery 
in 1857, he gained the medal for military valour at the battle 
of Custozza in 1866, and in 1870 commanded the brigade of 
artillery which battered the breach in the wall of Rome at Porta 
Pia. He was elected to the chamber in i88t as deputy for 
Leghorn, which he represented until 1895, and joined the party 
of the Left. He had entered the war office in 1870, and in 1880 
became general secretary, in which capacity he introduced many 
useful reforms in the army. After a succession of high military 
commands he received the appointment of chief of the general* 
staff in 1896. He was minister of war in the Rudini and piolitti 
cabinets of 1891-1893. In July 1896 he resumed the portfolio 
of war in the Rudini cabinet, and was appointed senator. In 
May 1897 be secured the adoption of the Arfhy Reform Bill, 
fixing Italian military expenditure at a maximum of £9,560,000 
a year, but in December of that year he was defeated in the 
Chamber on the question of the promotion of officers. Resigning 
office, he was in May 1898 sent as royal commissioner to Bari, 
where, without recourse to martial law, he succeeded in restoring j 


public order. Upon the fall of Rudini in June 1898, General 
Pelloux was entrusted by King Humbert with the formation 
of a cabinet, and took for himself the post of minister of the 
interior. He resigned office in May 1899, but was again en- 
trusted, with the formation of the ministry. He took stern 
measures against the revolutionary elements in southern Italy, 
and his new cabinet was essentially military and conservative. 
The Public Safety Bill for the reform of the police laws, taken 
over by him from the Rudini cabinet, and eventually promul- 
gated by royal decree, was fiercely obstructed by the Socialist 
party, which, with the Left and Extreme Left, succeeded in 
forcing General Pelloux to dissolve the Chamber in May 1900, 
and to resign office after the general election in June. In the 
autumn of 1901 he was appointed to the command of the Turin 
army corps. 

PELOMYXA, so named by R. Grceff, a genus of Lobose 
Rhizopoda ( q.v.) y naked, multinucleate, with very blunt rounded 
pscudopodia, formed by cruptyon (see Amoeba), often containing 
peculiar vesicles (glycogen ?), and full of a symbiotic bacterium. 
It inhabits the ooze of decomposing organic matter at the 
bottom of ponds and lakes. 

PEL0P1DAS (d. 364 b . c .), Theban statesman and general. 
He was a member of a distinguished family, and possessed 
great wealth which he expended on his friends, while content 
to lead the life of an athlete. In 385 b.c. he served in a Theban 
contingent sent to the support of the Spartans at Mantincia, 
where he was saved, when dangerously wounded, by Eparni- 
nondas ( q.v .). Upon the seizure of the Theban citadel by the 
Spartans (383 or 382) he fled to Athens, and took the lead in a 
conspiracy to liberate Thebes. In 379 his party surprised and 
killed their chief political opponents, and roused the people 
against the Spartan garrison, which surrendered to an army 
gathered by Pelopidas. In this and subsequent years he was 
elected boeotarch y and about 375 he routed a much larger Spartan 
force at Tegyra (near Orchomenus). This victory he owed 
mainly to the valour of the Sacred Band, a picked body of 300 
infantry. At the battle of Leuctra (371) he contributed greatly 
to the success of Epaminondas’s new tactics by the rapidity 
with which he made the Sacred Band close with the Spartans. 
In 370 he accompanied his friend Epaminondas as boeotarcli 
into Peloponnesus. On their return both generals were unsuc- 
cessfully accused of having retained their command beyond 
the legal term. In 369, in response to a petition of the Thessa- 
lians, Pelopidas was sent with an army against Alexander, 
tyrant of Pherae. After driving Alexander out, he passed into 
Macedonia and arbitrated between two claimants to the throne. 
In order to secure the influence of Thebes, he brought home 
hostages, including the king’s brother, afterwards Philip II., 
the conqueror of Greece. Next year Pelopidas was again 
called upon to interfere in Macedonia, but, being deserted by 
his mercenaries, was compelled to make an agreement with 
Ptolemacus of Alorus. On his return through Thessaly he was 
seized by Alexander of Pherae, and two expeditions from 
Thebes were needed to secure his release. In 367 Pelopidas 
went on an embassy to the Persian king and induced him to 
prescribe a settlement of Greece according to the wishes of the 
Thebans. In 364 he received another appeal from the Thessalian 
towns against Alexander of Pherae. Though an eclipse of the 
sun prevented his bringing with him more than a handful of 
troops, he overthrew the tyrant’s far superior force on the ridge 
of Cynoscephalae ; but wishing to slay Alexander with his own 
hand, he rushed forward too eagerly and was cut down by the 
tyrant’s guards. 

Plutarch and Ncpos. Pelopidas ; Diodorus xv. 62-81; Xenophon 
Hellenica, vii. 1. See also Thebes. (M. O. B. C.) 

PELOPONNESIAN WAR, in Greek history, the naifie given 
specially to the struggle between Athens at the head of the 
Delian League and the confederacy of which Sparta was the 
leading power. 1 According to Thucydides the war, which was 

1 Some historians prefer tt^call it the Second Peloponnesian War, 
the first being that of 457, which ended with the Thirty Years* 
Peace. 
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in his view the greatest that had ever occurred in Greece, lasted 
from 431 to the downfall of Athens in 404. The genius of 
Thucydides has given to the struggle the importance of an 
epoch in world-history, but his view is open to two main criti- 
cisms — (1) that the war was in its ultimate bearings little 
more than a local disturbance, viewed from the standpoint 
of universal history; (2) that it cannot be called a war in the 
strict sense. The former of these criticisms is justified in the 
article on Greece : History (q.v.). Unless we are to believe 
that the Macedonian supremacy is directly traceable to the 
mutual weakening of the Greek cities, in 431-403, it is difficult 
to see what lasting importance attaches to the war. As regards 
the second, a few chief difficulties may be indicated. The very 
narrative even of Thucydides himself shows that the “war” 
was not a connected whole. It may be divided into three main 
periods — (i)from 431 to 421 (Lysias calls it the “ Archidamian ” 
War), when the Peace of Nicias, not merely formally, but actually 
produced a cessation of hostilities; (2) from 42 t till the inter- 
vention of Sparta in the Sicilian War; during these years there 
was no “ PeloponncsiVin War,” and there were several years in 
which there was in reality no fighting at all : the Sicilian expedi- 
tion was in fact a side Issue; (3) from 413 to 404, when fighting 
was carried on mainly in the Aegean Sea (Isocrates calls this 
the “ Decelean ” War). The disjointed character of the struggle 
is so obvious from Thucydides himself that historians have come 
to the conclusion that the idea of treating the whole struggle as 
a single unit was ex post facto (sec Greece : History , § A, 
“ Ancient/' ad fin.). 

The book itself affords evidence which goes far to justify this 
view. A very important problem is presented by bk. v., which is 
obviously put in as a connecting link to prove a theory. Thucy- 
dides expressly warns us not to regard the period of this book 
as one of peace, and yet the very contents of the book refute 
his argument. In 419 and 417 there is practically no fighting : 
the Mantinean War of 418 is a disconnected episode which did 
not lead to a resumption of hostilities : in 420 there are only 
obscure battles in Thrace : in 416 there is only the expedition 
to Melos; and finally from 421 to 413 there is official peace. 
Other details may be cited in corroboration. Book v. (ch. 26) 
contains a second introduction to the subject; 08c o 7ro\c/*os in 
i. 23 anfi iv. 48 is the Archidamian or Ten Years’ War; in v. 26 
we read of a 7 rpwros TroXefios, a vorepos 7roAep,o9 and an avaKut^fj. 
Some critics think on these and other grounds that Thucydides 
wrote and published bks. i.-v. 25 by itself, then bks. vi. and 
vii. (Sicilian expedition), and finally revising his view joined 
them into one whole by the somewhat unsatisfactory bk. v. 26 
and following chapters, and began to round off the story with 
the incomplete bk. viii. (on this see Greece : History , asabove). 
It is perhaps most probable that he retained notes made con- 
temporarily and worked them up some time after 404, in a few 
passages failing to correct inconsistencies and dying before 
bk. viii. was completed. The general introduction in bk. i. 
was unquestionably written shortly after 404. 

The causes of the war thus understood are complex. The 
view taken by Thucydides that Sparta was the real foe of 
Athens has been much modified by modern writers. The key 
to the situation is in fact the commercial rivalry of the Corin- 
thians, whose trade (mainly in the West) had been seriously 
limited by the naval expansion of the Delian League. This 
rivalry was roused to fever heat by the Athenian intervention 
in 434-33 on behalf of Corcyra, Corinth's rebellious colony (see 
Corfu) and from that time the Corinthians felt that the Thirty 
Years' Truce was at an end. An ‘opportunity soon offcred#for 
making a counter attack. Potidaea, a Dorian town on the 
western promontory of Chalcidicc in Thrace, a tributary ally 
of Athens — to which however Corinth as metropolis still sent 
annual magistrates — was induced to revolt, 1 with the support 
of the Macedonian king 1 Perdiccas, formerly an Athenian ally. 
The Athenian Phormio succeeded in blockading the city so that 

1 The importance of this revolt lay ( in the fact that it immediately 
involved danger to Athens throughout the Chalcidic promontories, 
and her north-e^st possessions generally. 


its capture was merely a question of time, and this provided the 
Corinthians with an urgent reason for declaring war. 

Prior to these episodes Athens had not been in hostile contact 
with any of the Peloponnesian confederate states for more ttyin 
ten years, and Pericles had abandoned a great part of his imperial 
policy. He now laid an embargo upon Megara by which the 
Mcgarians were forbidden on pain of death to pursue trading 
operations with any part of the Athenian Empire. The circum- 
stances of this decree (or detrees) arc not material to the present 
argument (see Grote, History of Greece , ed. 1907, p. 370 
note) except that it turned special attention to the commercial 
supremacy which Athens claimed to enjoy. In 432 a conference 
of Peloponnesian allies was summoned and the Corinthian envoys 
urged the Spartans to declare war on the ground that the power 
of Athens was becoming so great as to constitute a danger to the 
other states. This might have been urged with justice before 
the Thirty Years' Truce (447); but by that truce Athens gave 
up all her conquests in Greece proper except Naupactus and 
Plataca, while her solitary gains in Amphipolis and Thurii 
were compensated by other losses. Tl\e fact that the Corinthian 
argument failed to impress Sparta and many of the delegates 
is shown by the course of the debate. What finally impelled 
the Spartans to agree to the war was the veiled threat by the 
Corinthians that they would be driven into another alliance 
(i.e. Argos, i. 71). We can hardly regard Sparta as the deter- 
mined enemy of Athens at this time. Only twice since 461 had 
she been at war with Athens —in 457 (Tanagra) and 447, when she 
deliberately abstained from pushing the advantage which the 
revolt in Euboea provided; she had refused to help the oli- 
garchs of Samos in 440. Corinth however had not only strong, 
but also immediate and urgent reasons (Potidaea and Corcyra) 
for desiring war. It has been argued that the war was ulti- 
mately a struggle between the principles of oligarchy and 
democracy. This view, however, cannot be taken of the early 
stages of the war when there was democracy and oligarchy on 
both sides (see ad fin.); it is only in the later stages that the 
political difference is prominent. 

The Opposing Forces. The permanent strength of the 
Peloponnesian confederacy lay in the Peloponnesian states, all 
of which except Argos and Achaea were united under Sparta’s 
leadership. But it included also extra-Peloponnesian states — 
viz. Megara, Phoeis, Boeotia and Locris (which had formed 
part of the Athenian land empire), and the maritime colonies 
round the Ambracian Gulf. The organization was not elaborate. 
The federal assembly with few exceptions met only in time of 
war, and then only when Sparta agreed to summon it. It 
met in .Sparta and the delegates, having stated their views 
before the Spartan Apella, withdrew till the Apella had come 
to a decision. The delegates were then invited to return and 
to confirm that decision. It is clear that the link was purely 
one of commor} interest, and that Sparta had little or no control 
over, e.g. so powerful a confederate as Corinth. Sparta was 
the chief member of the confederacy {hegemon), but the states 
were autonomous. In time of war each had to provide two-thirds 
of its forces, and that state in whose territory the war was to take 
place had to equip its whole force. 

The Athenian Empire is described elsewhere (Delian League, 
Athens). Here it must suffice to point out that there was 
among the real and technical allies no true bond of interest, and 
that many of the states were in fact bound by close ties to 
members of the Peloponnesian confederacy {e.g. Potidaea to 
Corinth). Sparta could not only rely on voluntary co-operation 
but could undermine Athenian influence by posing as the 
champion of autonomy. Further, Thucydides is wrong on his 
own showing in saying that Sparta refused to tolerate democratic 
government in confederate cities : it was not till after 418 that 
this policy was* adopted. Athens, on the other hand, had un- 
doubtedly interfered in the interest of democracy in various 
allied states (see Delian League). 

No detailed examination of the comparative military and 
naval resources of the combatants can here be attempted. On 
land the Peloponnesians w£re superior : they had at least 30,000 
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hoplites not including 10,000 from Cqjitral Greece and Boeotia : 
these soldiers were highly trained. The Athenian army was 
undoubtedly smaller. There has been considerable discussion 
a c to the exact figures, the evidence in Thucydides being highly 
confusing, but it is most probable that the available fighting 
force was not more than half that of the Peloponnesian confed- 
eracy. Even of these we learn (Thuc. iii. 87) that 4400 died 
in the great plague. The. only light-armed force was that of 
Boeotia at Delium (10,000 with 500 pdtasts). Of cavalry Athens 
had 1000, Boeotia a similar number. The only other cavalry 
force was that of Thessaly, which, had it been loyal to Athens, 
would have meant a distinct superiority. In naval powder the 
Athenians undoubtedly had an overwhelming advantage at the 
beginning, both in numbers and in training. 

Financially Athens had an enormous apparent advantage. 
She began with a revenue of 1000 talents (including 600 from 
(Tvfifx axot), and had also, in spite of the heavy expense which 
the building schemes of Pericles had involved, a reserve of 6000 
talents. The Peloponnesians had no reserve and no fixed 
revenue assessment. Op the other hand the Peloponnesian 
armies were unpaid, while Athens had to spend considerable 
sums on the payment of crews and mercenaries. In the last 
stages of the war the issue was determined by the poverty of 
Athens and Persian gold. 

The events of the struggle from 431 to 404 may be summarized 
in the three periods distinguished above. 

1, The Ten Years' or Arcliidamian War . — The Spartans sent 
to Athens no formal declaration of war but rather, sought first 
to create some specious casus belli by sending requisitions to 
Athens. The first, intended to inflame the existing hostilities 
against Pericles ( q.v .) in Athens, was that he should be expelled 
the city as being an Alcmaeonid (grand-nephew of Cleisthcnes) 
and so implicated in the curse pronounced on the murderers 
of Cylon nearly 200 years before. This outrageous demand 
was followed by three others — th#t the Athenians should (1) 
withdraw from Potidaca, (2) restore autonomy to Aegina, and 
(3) withdraw the embargo on Megarian commerce. Upon the 
refusal of all these demands Sparta finally made the maintenance 
of peace contingent upon the restoration by Athens of autonomy 
to all her allies. Under the guidance of Pericles Athens replied 
that she would do nothing on compulsion, but was prepared 
to submit difficulties to amicable arbitration on the basis of 
mutual concessions. Before anything could come of this 
proposal, matters were precipitated (end of March 431) by the 
attack of Thebes upon Plataea (q.v.), which immediately sought 
and obtained the aid of Athens. War was begun. The Spartan 
king Archidamus assembled his army, sent a herald to announce 
his approach, marched into Attica and besieged Oenoc. 

Meanwhile Pericles had decided to act on the defensive, i.e. 
to abandon Attica, collect all its residents in Athens and treat 
Athens as an island, retaining meanwhile command of the sea 
and making descents on Peloponnesian shores. The policy, 
which Thucydides and Grote commend, had grave defects — 
though it is by no means easy to suggest a better; e.g. it meant 
the ruin of the landed class, it tended to spoil the moral of those 
who from the walls of Athens annually watched the wasting of 
their homesteads, and it involved the many perils of an over- 
crowded city — a peril increased by, if not also the cause of, the 
plague. Moreover sea power was not everything, and delay 
exhausted the financial reserves of the state, while financial 
considerations, as we have seen, were comparatively unimportant 
to the Peloponnesians. The descents on the Peloponnesc were 
futile in the extreme. 

Archidamus, having wasted much territory, including Achar- 
nae, retired at the end of July. The Athenians retaliated by 
attacking Methone (which was secured by Brasidas), by successes 
>n the West, by expelling all Aeginetans from Aegina (which was 
made a cleruchy), and by wasting the Megarid. 

In 430 Archidamus again invaded Attica, systematically 
wasting the country. Shortly after he entered Attica plague 
broke out in Athens, borne thither by traders from Carthage 
°r Egypt (Holm, Greek History, ii. 346 note). The effect upon 


the overcrowded population of the city was terrible. Of the 
1200 cavalry (including mounted archers) 300 died, together with 
4400 hoplites : altogether the estimate of Diodorus (xii. 58) that 
more than 10,000 citizens and slaves succumbed is by no means 
excessive. None the less Pericles sailed with 100 triremes, and 
ravaged the territory near Epidaurus. Subsequently he re- 
turned and the expedition proceeded to Potidaea. But the plague 
went with them and no results were achieved. The enemies of 
Pericles, who even with the aid of Spartan intrigue had hitherto 
failed to harm his prestige, now succeeded in inducing the 
desperate citizens to fine him for alleged malversation. The 
verdict, however, shocked public feeling and Pericles was 
reinstated in popular favour as strategus (c. Aug. 430). About 
a year later he died. In the autumn of 430 a Spartan attack 
on Zacynthus failed and the Ambraciots were repulsed from 
Amphilochian Argos. In reply Athens sent Phormio to Nau- 
pactus to watch her interests in that quarter. In the winter 
Potidaea capitulated, receiving extremely favourable terms. 

In 429 the Peloponnesians were deterred by the plague from 
invading Attica and laid siege to Plataea in the interests of 
Thebes. The Athenians failed in an expedition to Chalcidice 
under Xenophon, while the Spartan Cncmus with Chaonian 
and Epirot allies was repulsed from Stratus, capital of Acarnania, 
and Phormio with only 20 ships defeated the Corinthian fleet 
of 47 sail in the Gulf of Corinth. Orders were at once sent from 
Spafla to repair this disaster and 77 ships were equipped. Help 
sent from Athens was diverted to Crete, and after much 
manoeuvring Phormio was compelled to fight off Naupactus. 
Nine of his ships were driven ashore, but with the other 11 he 
subsequently defeated the enemy and recovered the lost nine. 
With the reinforcement which arrived afterwards he established 
complete control of the western seas. A scheme for operating 
with Sitalces against the Chalcidians of Thrace fell through, 
and Sitalces joined Perdiccas. 

The year 428 was marked by a third invasion of Attica and 
by the revolt of Lesbos from Athens. After delay in fruitless 
negotiations the Athenian Clcippides, and aft- rwards Paches, 
besieged Mytilene, which appealed to Sparta. The Pelopon- 
nesian confederacy resolved to aid the rebels both directly and 
by a counter demonstration against Athens. The Athenians, 
though their reserve of 6000 talents was by now almost exhausted 
(except for 1000 talents in a special reserve), made a tremendous 
effort (raising 200 talents by a special property tax), and not 
only prevented an invasion by a demonstration of ioo triremes 
at the Isthmus, but sent Asopius, son of Phormio, to take his 
place in the western seas. In spring 427 the Spartans again 
invaded Attica without result. The winter of 428-427 was 
marked by the daring escape of half the Platacan garrison under 
cover of a stormy night, and by the capitulation of My tilene, which 
was forced upon the oligarchic rulers by the democracy. The 
Spartan fleet arrived too late and departed without attempting 
to recover the town. Pachcs cleared the Asiatic seas of the 
enemy, reduced the other towns of Mytilene and returned to 
Athens with upwards of 1000 prisoners. An assembly was 
held and under the invective of Cleon (q.v.) it was decided to kill 
all male Mytileneans of military age and to sell the women and 
children's slaves. This decree, though in accordance with the 
rigorous customs of ancient warfare as exemplified by the treat- 
ment which Sparta shortly afterwards meted out to the Plataeans, 
shocked the feelings of Athens, and on the next day it was 
(illegally) rescinded just in time to prevent Paches carrying it 
out. The thousand 1 oligarchic prisoners were however executed, 
and Lesbos was made a cleruchy. 

Meanwhile there occurred civil war in Corcyra, in which 
ultimately, with the aid of the Athenian admiral Euryqncdon, 
the democracy triumphed amid scenes of the wildest savagery. 
In the autumn of the year Nicias fortified Minoa at the mouth 
of the harbour of Megara. Shortly Afterwards the Spartans 

• • 

1 So Thuc. iii. 50. It is suggested that this number is an error 
for 30 or 50 (i.e., A or N for* A). It seems incredible that xooo 
could be described as " ringleaders *’ out of a population of perhaps 
5000, f • • 
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planted an unsuccessful colony at Heraclca in the Trachinian 
territory north-west of Thermopylae. 

In the summer of 426 Nicias led a predatory expedition along 
the north-west coast without achieving any positive victory. 
More important, though equally ineffective, was the scheme of 
Demosthenes to march from Naupactus through Aetolia, sub- 
duing the wild hill tribes, to Cytinium in Doris (in the upper 
valleys of the Cephissus) and thence into Boeotia, which was 
to be attacked simultaneously from Attica. The scheme was 
crushed by the courage and skill of the Aetolians, who thereupon 
summoned Spartan and Corinthian aid for a counter attack on 
Naupactus. Demosthenes averted this, and immediately after- 
wards by superior tactics inflicted a complete defeat at Olpae 
in Acarnania on Eurylochus at the head of a Spartan and 
Ambracian force. An Ambracian reinforcement was annihilated 
at one of the peaks called Idomene, and a disgraceful truce was 
accepted by the surviving Spartan leader Mencdaeus. This 
was not only the worst disaster which befell any powerful state 
up to the peace of Nicias (as Thucydides says), but was a serious 
blow to Corinth, whose trade on the West was, as we have seen, 
one of the chief causes of the war. 

The year 425 is remarkable for the Spartan disaster at Pylos 
( q.v .). The Athenians had despatched 40 triremes under 
Eurymedon and Procles to Sicily with orders to call first at 
Corey ra to prevent an expected Spartan attack. Meaptime 
Demosthenes had formed the plan of planting the Messenians of 
Naupactus in Messenia— now Spartan territory—and obtained 
permission to accompany the expedition. The fleet was, as it 
chanced, delayed by a storm in the Bay of Navarino, and rough 
fortifications were put up by the sailors on the promontory of 
Pylos. Demosthenes was left behind in this fort, and the 
Spartans promptly withdrew from their annual raid upon 
Attica and their projected attack on Corcyra to dislodge him. 
After a naval engagement (see Pylos) a body of Spartan hoplites 
were cut off on Sphacteria. So acutely did Sparta feel their 
position that an offer of peace was made on condition that the 
hoplites should go free. The eloquence of Cleon frustrated 
the peace party’s desire to accept these terms, and ultimately 
to the astonishment of the Greek world the Spartan hoplites to 
the number of 292 surrendered unconditionally (see Cleon). 

ThuS in 424 the Athenians had seriously damaged the prestige 
of Sparta, and broken Corinthian supremacy in the north-west, 
and the Peloponnesians had no fleet. This was the zenith of 
their success, and it was unfortunate for them that they declined 
the \arious offers of peace which Sparta made. The next 
two years changed the whole position. The doubling of the 
tribute in 425 pressed hardly on the allies (see Dejjan League) : 
Nicias failed in a plot with the democratic party in Mcgara to 
seize that town; and the brilliant campaigns of Brasidas (q.v.) 
in the north-east, culminating in the capture of Amphipolis (422), 
finally destroyed the Athenian hopes of recovering their land 
empire, and entirely restored the balance of success and Spartan 
prestige. Moreover, the admirably conceived scheme for a 
simultaneous triple attack upon Boeotia at Chaeronea in the 
north, Delium in the south-east, and Siphae in the south-west 
had fallen through owing to the inefficiency of the generals. 
The scheme, which probably originated with the atticitfing party 
in Thebes, resulted in the severe defeat of Hippocrates at Delium 
by the Boeotians under Pagondas, and was a final blow to the 
policy of an Athenian land empire. 

These disasters at Megara, Amphipolis and Delium left Athens 
with only one trump card — the potscssion of the Spartan hoplites c 
captured in Sphacteria. This solitary success had already in 
the spring of 423 induced Sparta in spite of the successes which 
Brasidas was achieving in Thrace to accept the 44 truce of 
Laches ” — which, however, was rendered abortive by the refusal 
of Brasidas to surrender Scione. The final ^success of Brasidas 
at Amphipolis, where both he and Cleon were killed, paved 
the way for a more permanent agreement, the peace parties at 
Athens and Sparta being in the ascendant. 

2* From 421 to 41 3 t .-— Peace was signed in March 421 on the 
basis of each c side’s surrendering what had been acquired by 


the war, not including tftose cities which had been acquired by 
capitulation. It was to last for fifty years. Its wealc points, 
however, were numerous. Whereas Sparta had been least of 
all the allies interested in the war, and apart from the campaigns 
of Brasidas had on the whole taken little part in it, her allies 
benefited least by the terms of the Peace. Corinth did not 
regain Sollium and Anactorium, while Megara and Thebes 
respectively were indignant that Athens should retain Nisaea 
and receive Panactum. These and other reasons rapidly led 
to the isolation of Sparta, and there was a general refusal to 
carry out the terms of agreement. The history of the next 
three years is therefore one of complex inter-state intrigues 
combined with internal political convulsions. In 421 Sparta 
and Athens concluded a defensive alliance; the Sphacterian 
captives were released and Athens promised to abandon Pylos. 
Such a peace, giving Sparta everything and Athens nothing 
but Sparta’s bare alliance, was due to the fact that Nicias and 
Alcibiades were both * seeking Sparta’s friendship. At this 
time the Fifty Years’ Truce between Sparta and Argos was 
expiring. The Peloponnesian malcontents turned to Argos 
as a new leader, and an alliance was formed between Argos, 
Corinth, Elis, Mantinea and the Thraceward towns (420). 
This coalition between two different elements — an anti-oligarchic 
party and a war party — had no chance of permanent existence. 
The war party in Sparta regained its strength under new ephors 
and negotiations began for an alliance between Sparta, Argos 
and Boeotia. The details cannot here be discussed. The result 
was a re-shuffling of the cards. The democratic states of the 
Peloponnese were driven, partly by the intrigues of Alcibiades, 
now anti-Laconian, into alliance with Athens, with the object of 
establishing a democratic Peloponnese under the leadership of 
Argos. These unstable combinations were soon after upset 
by Alcibiades himself, who, having succeeded in displacing 
Nicias as strategus in 419, allowed Athenian troops to help in 
attacking Epidaurus. For a cause not easy to determine 
Alcibiades was defeated by Nicias in the election to the post of 
strategus in the next year, and the suspicions of the Pelopon- 
nesian coalition were roused by the inadequate assistance sent 
by Athens, which arrived too late to assist Argos when the 
Spartan king Agis marched against it. Ultimately the Spartans 
were successful over the coalition at Mantinea, and soon 
afterwards an oligarchic revolution at Argos led to an alliance 
between that city and Sparta (« c . Feb. 417). This oligarchy 
was overthrown again in June, and the new democracy having 
vainly sought an* agreement with Sparta rejoined Athens. 
It was thus left to Athens to expend men and money on 
protecting a democracy by the aid of which she had hoped 
practically to control the Peloponnesus. All this time, however, 
the alliance between her and Sparta was not officially broken. 

The unsatisfactory character of the Athenian Peloponnesian 
coalition was ' one of the negative causes which led up to the 
Sicilian Expedition of 415. Another negative cause may be 
found in the failure of an attempt or attempts to subdue the 
Thraceward towns. By combining the evidence of Plutarch (in 
his comparison of Nicias and Crassus), Thuc. v. 83, and the in- 
scription which gives the treasury payments for 418-415 (Hicks 
and Hill, Gr. Hist. Inscr. 70), we can scarcely doubt that there 
were expeditions in 418 (Euthydemus) and the summer of 417 
(Nicias), and that in the winter of 417 a blockading squadron 
under Chaeremon was despatched. This policy — which was 
presumably that of Nicias in opposition to Alcibiades — having 
failed, the way was cleared for a reassertion of that policy of 
western conquest* which had always had advocates from 
Themistocles onward in Athens, 1 and was part of the 
democratic programme. 

The tragic fiasco of the Sicilian expedition, involving the death 

1 In 454 Athens made a treaty with Segesta (inscr. Hicks and 
Hill, Greek Hist. Inscr. 34) : in 433 with Rhegium and Leontini 
(Hicks and Hill, 51 and 52 ; cf. Thuc. iii. 86, iroXaii <rw^/u«xfa with 
Chalcidic towns in Siciliy) : in 444 the colony of Thurii was founded : 
in 427 (see above) 60 snips were sent to Sicily ; and if we may 
believe Aristophanes (Eq. 1*302) Hyperbolus asked for 100 triremes 
for Carthage. 
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of Nicias and the loss of thousands of ftien and hundreds of ships, 
was a blow from which Athens never recovered (see under 
Syracuse and Sicily). Even before the final catastrophe 
tfte Spartans had reopened hostilities. On the advice of 
Alcibiades (q-v-),. exiled from Athens in 415, they had fortified 
Decelca in Attica within fifteen miles of Athens. This place 
not only served as a Dermanent headquarters for predatory 
expeditions, but cut on the revenue from the Laurium mines, 
furnished a ready asylum for runaway slaves, and rendered the 
transference of supplies from Euboea considerably more difficult 
(i.e. by the sea round Cape Sunium). Athens thus entered 
upon the third stage of the conflict with exceedingly poor 
prospects. 

3. The Ionian or Decelean War . — From the Athenian stand- 
point this war may be broken up into three periods : (1) period of 
revolt of allies (413-411), (2) the rally (410-408), (3) the relapse 
(407-404). As contrasted with the Archidamian War, this 
war was fought almost exclusively in tfic Aegean Sea, the enemy 
was primarily Sparta, and the deciding factor was Persian gold. 
Furthermore, apart frdm the gradual disintegration of the 
empire, Athens was disturbed by political strife. 

In 412 many Ionian towns revolted, and appealed either to 
Agis at Decelea or to Sparta direct. Euboea, Lesbos, Chios, 
Erythrae led the way in negotiation and revolt, and simul- 
taneously the court of Susa instructed the satraps Pharnabazus 
and Tissaphemes to renew the collection of tribute from the 
Greek cities of Asia Minor. The satraps likewise made over- 
tures to Sparta. The revolt of the Ionian allies was due in part 
to Alcibiades also, whose prompt action in co-operation with his 
friend the ephor Endius finally confirmed the Chian oligarchs 
in their purpose. In 41 1 a treaty was signed by Sparta and 
Tissaphemes against Athens : the treaty formally surrendered 
to the Persian king all territory which he or his predecessors 
had held. It was subsequently renewed in a form somewhat 
less disgraceful to Greek patriotism by the Spartans Astyochus 
and Theramenes. On the other hand, a democratic rising in 
Samos prevented the rebellion of that island, which for the 
remainder of the war was invaluable to Athens as a stronghold 
lying between the two great centres of the struggle. 

After the news of the Sicilian disaster Athens was compelled 
at last to draw on the reserve of 1000 talents which had lain 
untouched in the treasury. 1 The revolt of the Ionian allies, 
and (in 411) the loss of the Hellcspontine, Thracian and Island 
tributes (sec Delian League), very seriously crippled her 
finances. On the other hand, Tissaphemdfc undertook to pay 
the Peloponnesian sailors a daily wage of one Attic drachma 
(afterwards reduced to £ drachma). In Attica itself Athens 
lost Oenoc and Oropus,and by the end of 41 1 only one quarter 
of the empire remained. In the meanwhile Tissaphemes began 
to play a double game with the object of wasting the strength 
of the combatants. Moreover Alcibiades lost* the confidence 
of the Spartans and passed over to Tissaphemes, at whose 
disposal he placed his great powers of diplomacy, at the same 
time scheming for his restoration to Athens. He opened 
negotiations with the Athenian leaders in Samos and urged 
them to upset the democracy and establish a philo-Persian 
oligarchy. After elaborate intrigues, in the course of which 
Alcibiades played false to the conspirators by forcing them to 
abandon the idea of friendship with Tissaphemes owing to the 
exorbitant terms proposed, the new government by the Four 
Hundred was set up in Athens (see Theramenes). This 
government (which received no support from the armament in.! 
Samos) had a brief life, and on the final revolt of Euboea was 
replaced by the old democratic system. Alcibiades (q.v.) was 
soon afterwards invited to return to Athens. 

The war, which, probably because of financial trouble, the 
Spartans had neglected to pursue when Athens was thus in the 
throes of political convulsion, was now resumed. After much 
manoeuvring and intrigues a naval battle was fought at Cynos- 

1 She had already abolished the system of tribute in favour of | 
*5 % ad valorem tax on all imports® and exports carried by sea 
between her ports and those of the allies. 


serna in the Hellespont in which victory on the whole rested 
with the Athenians (Aug. 411), though the net result was 
inconsiderable. About this time the duplicity of Tissaphemes — 
who having again and again promised a Phoenician fleet and 
having actually brought it to the Aegean finally dismissed it 
on the excuse of trouble in the Levant — and the vigorous honesty 
of Pharnabazus definitely transferred the Peloponnesian forces 
to the north-west coast of Asia Minor and the Hellespont. 
There they were regularly financed by Pharnabazus, while the 
Athenians were compelled to rely on forced levies. In spite of this 
handicap Alcibiades, who had been seized and imprisoned by 
Tissaphemes at Sardis but effected his escape, achieved a remark- 
able victory over the Spartan Mindarus at Cyzicus (about April 
410). So complete was the destruction of the Peloponnesian 
fleet that, according to Diodorus, peace was offered by Sparta 
(see ad fin.) and would have been accepted but for the warlike 
speeches of the “ demagogue ” Cleophon representing the 
extreme democrats. 2 Anothef result was the return to allegiance 
(409) of a number of the north-east citic§of the empire. Great 
attempts were made by the Athenians to hold the Hellespont 
and then to protect the corn-supply from the Black Sea. In 
Greece these gains were compensated by the loss of Pylos and 
Nisaea. 

In 408 Alcibiades effectively invested Chalcedon, which 
surrendered by agreement with Pharnabazus, and subsequently 
Byzantium also fell into his hands with the aid of some of its 
inhabitants. 

Pharnabazus, weary of bearing the whole cost of the war for 
the Peloponnesians, agreed to a period of truce so that envoys 
might visit Susa, but at this stage the whole position was changed 
by the appointment of Cyrus the Younger as satrap of Lydia, 
Greater Phrygia and Cappadocia. His arrival coincided with 
the appointment of Lysander ( c . Dec. 408) as Spartan admiral — 
the third of the three great commanders (Brasidas and Gylippus 
being the others) whom Sparta produced during the war. Cyrus 
promptly agreed on the special request of Lysander (q.v.) to pay 
slightly increased wages to the sailors, while Lysander established 
a system of anti-Athenian clubs and oligarchic governments 
in various cities. Meanwhile Alcibiades (May 407), having 
exacted levies in Caria, returned at length to Athens and tfas 
elected strategus with full powers (see Strategus). He raised 
a large force of men and ships and endeavoured to draw Lysander 
(then at Ephesus) into an engagement. But Cyrus and Lysander 
were resolved not to fight till they had a clear advantage, and 
Alcibiades took a small squadron to Phocaea. In spite of his 
express orders his captain Antiochus in his absence provoked a 
Battle and was defeated and killed at Notium. This failure and 
the refusal of Lysander to fight again destroyed the confidence 
which Alcibiades had so recently regained. Ten strategi were 
appointed to supersede him and he retired to fortified ports in 
the Chersonese which he had prepared for such an emergency 
(c. Jan. 406). At the same time Lysander’s year of office expired 
and he was superseded by Callicratidas, to the disgust of all those 
whom he had so carefully organized in his service. Callicratidas, 
an honourable man of pan-Hellenic patriotism, was heavily 
handicapped in the fact that Cyrus declined to afford him the 
help wflich had made Lysander powerful, and had recourse to 
the Milesians and Chians, with whose aid he fitted out a fleet of 
140 triremes (only 10 Spartan). With these he pursued Conon 
(chief of the ten new Athenian strategi), captured 30 of his 70 
ships and besieged him in Mytilene. Faced with inevitable 
destruction, Conon succeeded in sending the news to Athens, 
wtfere by extraordinary efforts a fleet of no ships was at once 
equipped. Callicratidas, hearing of this fleet’s approach, with- 
drew from Mytilene, leaving Eteonicus in charge of the blockade. 
Forty more ships were collected by the Athenians, who met 
and defeated Callicratidas at Arginusa^ with a loss of more than 
half his fleet. Tfie immediate result was that Eteonicus left 
Mytilene and Conon found himself free,* Unfortunately the 
victorious generals at Argiijusae, through negligence or owing 

* Xenophon, Hell, does not mention It: Thucydides's History 
had by this time come to an end, 
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to a storm, failed to recover the bodies of those of their crews 
who were drowned or killed in the action. They were therefore 
recalled, tried and condemned to death, except two who had 
disobeyed the order to return to Athens. 

At this point Lysander was again sent out, nominally as 
secretary to the official admiral Aracus. Cyrus, recalled to 
Susa by the illness of Darius, left him in entire control of his 
satrapy. Thus strengthened he sailed to Lampsacus on the 
Hellespont and laid siege to it. Conon, now in charge of the 
Athenian fleet, sailed against him, but the fleet was entirely 
destroyed while at anchor at Aegospotami (Sept. 405), Conon 
escaping with only 12 out of 180 sail to Cyprus. In April 404 
Lysander sailed into the Peiraeus, took possession of Athens, 
and destroyed the Long Walls and the fortifications of Peiraeus. 
An oligarchical government was set up (see Critias), and 
Lysander having compelled the capitulation of Samos, the last 

Athenian stronghold, sailed in triumph to Sparta. 

» 

Two questions of considerable importance for the full understand- 
ing of the Peloponnesian War may be selected for special notice : 
(1) how far was it a war between two antagonistic theories of govern- 
ment, oligarchic and democratic ? and (2) how far was Athenian 
statesmanship at fault in declining the offers of peace which Sparta 
made ? 

1. A common theory is that Sparta fought throughout the war 
as an advocate of oligarchy, while Athens did not seek to interfere 
with the constitutional preferences of her allies. The view is based 
partly on Thuc. i. iq, according to which the Spartans took care \hat 
their allies should adhere to a policy convenient to themselves. This 
idea is disproved by Thucydides’ own narrative, which shows that 
down to 418 (the battle of Man tinea) Sparta tolerated democratic 
governments in Peloponnesus itself— e.g. Elis, Mantinca, Sicyon, 
Achaca. It was only after that date that democracy was suppressed 
in the Peloponnesian League, and even then Mantinca remained 
democratic. In point of fact, it was only when Lysander became 
the representative of Spartan foreign policy — i.e. in the last years 
of the war — that Sparta was identified with the oligarchic policy. 

On the other hand, there is strong evidence that the Athenian 
Empire at a much earlier date was based upon a uniform democratic 
type of government (cf. Thuc. i. iq, viii. 64; Xcn. Pol. i. 14, Hell. 
iii. 47; Arist. Pol. viii. 6 9). It is true that we find oligarchic govern- 
ment in Chios and Lesbos (up to 428) and in Samos (up to 440), 
but this is discounted by the fact that all three were " autonomous " 
allies. Moreover, in the case of Samos there was a democracy in 
439, though in 412 the government was again oligarchic. The 
case of Selymbria (see Hicks and Hill, op. vit. 77) is of little account, 
because SLt that time (409) the Empire was in extremis. In general 
we find that Athenian orators take special credit on the ground that 
the Athenian had given to her allies the constitutional advantages 
which they themselves enjoyed. 

2. In view of the disastrous issue of the war, it is important to 

notice that on three occasions — (a) after Pylos, ( b ) after Cyzicus, 
(c) after Arginusae— Athens refused formal peace proposals from 
Sparta, (a) Though Cleon was probably wise in opposing peac« 
negotiations before the capture of the Spartans in* Sphactcna, it 
seems in the light of subsequent events that he was wrong to refuse 
the terms which were offered after the hoplites had been captured. 
No doubt, however, the temper in Athens was at that time pre- 
dominantly warlike, and the surrender of the hoplites was a unique 
triumph. Possibly, too, Cleon foresaw that peace would have 
meant a triumph for the philo-Laconian party, (b) The peace 
proposals of 410 are given by Diodorus, who says that the ephor 
Endius proposed that a peace should be made cm the basis of uti 
possidetis ; except that Athens should evacuate Pylos and Cythera, 
and Sparta, Dccclea. Cleophon, however, perhaps doubting 
whether the offer was sincere (cf. Philochorus in Schol. ap. Eurip. 
Orest. 371; Fragm. ed. Didot, 117, 118), demanded the st&tus quo 
ante (413 or 431). ( c ) The proposals of 406, mentioned by Ath. Pol. 

34, were on the same lines, except that Athens no longer had Pylos 
and Cythera, and had lost practically half her empire. At this time 
peace must therefore have been advantageous to Athens as showing 
the world that in spite of her losses she was still one of the great 
powers of Greece. Moreover, an alienee with Sparta would have 
meant a check to Persian interference. It is probable, again, that 
party interest was a leading motive in Cleophon’s mind, since a 
peace would have meant the return of the oligarchic exiles and the 
establishment of a moderate oligarchy. 

Authorities. — G. Busolt, Griech. Geschichte , Bd. III., Teil ii. 
(1904), “ Der Pcloponncsische Krieg " is essential. All histories of 
Greece may be consulted. (Sec Greece ; • History , Ancient , 
§ “ Authorities") r (J. M. M.) 

PELOPONNESUS (" Island of Pelops ”), the ancient and 
modem Greek official name for the'part of Greece south of the 
Isthmus of Coripth, In*medieval times it was called the Morea, 


from its resemblance to a hiulberry-leaf in shape, and this name 
is still current in popular speech. 

PELOPS, in Greek legend, the grandson of Zeus, son of Tantalus 
and Dione, and brother of Niobc. His father’s home was dh 
Mt Sipylus in Asia Minor, whence Pelops is spoken of as a 
Lydian or a Phrygian. Tantalus one day served up to the 
gods his own son Pelops, boiled and cut in pieces. The gods 
detected the crime, and nojie of them* would touch the food 
except Demeter (according to others, Thetis), who, distracted by 
the loss of her daughter Persephone, ate of the shoulder. The 
gods restored Pelops to life, and the shoulder consumed by 
Demeter was replaced by one of ivory. Wherefore the descen- 
dants of Pelops had a white mark on their shoulder ever after 
(Ovid, Metam. vi. 404; Virgil, Georgies , iii. 7). This tale is 
perhaps reminiscent of human sacrifice amongst the Greeks. 
Poseidon carried Pelops^off to Olympus, where he dwelt with the 
gods, till, for his father’s sins, he was cast out from heaven. 
Then, taking much wealth with him, he crossed over from Asia 
to Greece. He went to Pisa in Elis as suitor of Hippodameia, 
daughter of king Oenomaus, who had- already vanquished in 
the chariot-race and slain many suitors for his daughter’s hand. 
But by the help of Poseidon, who lent him winged steeds, or 
of Oenomaus’s charioteer Myrtilus, whom he or Hippodameia 
bribed, Pelops was victorious in the race, wedded Hippodameia, 
and became king of Pisa (Hyginus, Fab. 84). The race of 
Pelops for his wife may be a reminiscence of the early practice of 
marriage by capture. When Myrtilus claimed his promised 
reward, Pelops flung him into the sea near Geracstus in Euboea, 
and from his dying curse sprang those crimes and sorrows of the 
house of Pelops which supplied the Greek tragedians with such 
fruitful themes (Sophocles, Elecira , 505, with Jebb’s note). 
Among the sons of Pelops by Hippodameia were Atreus, Thyestes 
and Chrysippus. From Pisa Pelops extended his sway over the 
neighbouring Olympia, where he celebrated the Olympian games 
with a splendour unknown before. His power and fame were so 
great that henceforward the whole peninsula was known to the 
ancients as Peloponnesus, “ island of Pelops ” (nyo-os, island). 
In after times Pelops was honoured at Olympia above all other 
heroes; a temple was built for him by Heracles, his descendant 
in the fourth generation, in which the annual magistrates sacri- 
ficed to him a black ram. 

From the reference to Asia in the tales of Tantalus, Niobe and 
Pelops it has been conjectured that Asia was the original seat of 
these legends, and that it was only after emigration to Greece that 
the people localized a, part of the tale of Pelops in their new home. 
In the time of Pausanias the throne of Pelops was still shown on 
the top of Mt Sipylus. The story of Pelops is told in the first 
Olympian ode of Pindar and in prose by Nicolaus Damascenus. 

PELOTA (Sp. “ little ball/’ from Lat. pila), a ball game which, 
originating ceAturics ago in the Basque provinces, has developed 
into several forms of the sport. Epigrams of Martial show that 
there were at least three kinds of pelota played in his time. 
Blaid, practically hand fives against the back wall of a court, is 
still played on both sides of the Pyrenees. It is so popular that 
the authorities had to forbid its being played against the walls 
of the cathedral at Barcelona. In uncovered courts of large siz.e 
there arc two varieties of pelota. One, the favourite pastime of 
the Basque, is played against a front wall {fronton) , either bare- 
handed, with a leather or wooden long glovc-like protector 
(cesta), or with a chistera strapped to the wrist, a sickle-shaped 
wicker-work implement three feet long, much like a hansom-wheel 
basket mud-guard, in the narrow groove of which the ball is 
caught and from which, thanks to the leverage afforded, it can 
be hurled with tremendous force. There are several players to a 
side, frequently an uneven number to allow a handicap. The 
score is announced by a cantara, whose melodious vocal efforts 
make him not the least appreciated participant in the game. In 
the other form of the game, played nearly exclusively by profes- 
sionals ( pelotaris ), there are usually three players on each side, 
two forwards and a back, distinguished by a coloured sash or cap. 
The server (butteur) slips off his chistera to serve, bouncing the 
ball on the but, a kind of sfool, about 30 ft. from the wall, and 
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striking it low agairist the wall. The # side that wins the toss has 
the first service. The ball must be replayed by the opposing 
side at the wall, which it must hit over a line 3 ft. from the 
base of the wall and under the net fixed at the top of the wall, 
'nie game is counted 15, 30, 40, game, reckoned by the number 
of faults made by the opposing side. A fault is scored (a) when 
after the service the ball is not caught on the volley or first 
bounce, ( b ) when it doc$ not on the return strike the wall within 
the prescribed limits, ( c ) when it goes out of the prescribed limits 
of the court, ( d ) when it strikes the net fixed at the top of the 
court. The side making the fault loses the service. A game like 
this has been played in England by Spanish professionals on a 
court 250 ft. long, against a wall 30 ft. high and 55 ft. wide. The 
ball used, a trifle smaller than a base-ball, is hard rubber wound 
with yarn and leather-covered, weighing 5 0 z. The server 
bounces the ball on the concrete floor quite near the fronton , and 
hits it with his chistera against the wall with a force to make it 
rebound beyond a line 80 ft. back. lt # usually goes treble that 
distance. 

PELOTAS, a city of the state of Rio Grande do Sul, Brazil, 
on the left bank of the # Sao Gon^alo river near its entrance into 
the Lagoa dos Patos, about 30 m. N.W. of the city of Rio 
Grande. Pop. (1900), city, about 24, 000 ; municipio (commune, 
1037 sq. m.), 43,091. The Rio Grande Bage railway communi- 
cates with the city of Rio Grande, and with the railways extend- 
ing to Bage, Caccquy, Santa Maria, Passo Fundo and Porto 
Alegre. The Silo Gon^alo river is the outlet of Lagoa Mirim, 
and Pelotas is therefore connected with the inland water routes. 
The city is built on an open grassy plain (campo) little above the 
level of the lake (28 ft. above sea-level). The public buildings 
include the church of S&o Francisco, dating from the early part 
of the 19th century, the municipal hall, a fine theatre, the 
Misericordia hospital, a public library containing about 25,000 
volumes and a great central market. Pelotas is the centre of the 
xarque or came secca (jerked beef) industry of Rio Grande do Sul. 
In its outskirts and the surrounding country are an immense 
number of xarqueadas (slaughter-houses), with large open yards 
where the dressed b^cf, lightly salted, is exposed to the sun and 
air. There are many factories or packing houses where the by- 
products are prepared for market. Pelotas was only a small 
settlement at the beginning of the 19th century and had no 
parochial organization until 1812. It became a villa in 1830 and 
a city in 1835. 

PELOUZE, THfcOPHILE JULES (1807-1867), French chemist, 
was born at Valognes, in Normandy, on the 26th (or 13th) of 
February 1807. His father, Edmond Pelouze (d. 1847), was an 
industrial chemist and the author of several technical handbooks. 
The son, after spending some time in a pharmacy at La F£rc, 
acted as laboratory assistant to Gay-Lussac and J. L. Lassaigne 
(1800-1859) at Paris from 1827 to 1829. In i8go he was ap- 
pointed associate professor of chemistry at Lille, but returning 
to Paris next year became repetiteur, and subsequently professor, 
at the Ecolc Poly technique. lie also held the chair of chemistry 
at. the College dc France, and in 1833 became assay er to the mint 
and in 1848 president of the commission des monnaies. After 
the coup d'etat in 1851 he resigned his appointments, but con- 
tinued to conduct a laboratory school he had started in 1846. 
He died in Paris on the 1st of June 1867. Though Pelouze made 
no discovery of outstanding importance, he was a busy investi- 
gator, his work including researches on salicin, on beetroot sugar, 
on various organic acids — gallic, malic, tartaric, butyric, lactic, 
&c. — on oenanthic ether (with Liebig), on the nitrosulphates, on 
gun-cotton, and on the composition and manufacture of glass. , 
He also carried out determinations of the atomic weights of 
several elements, and with E, Fr£mv published Traite de chimie 
generate (1847-1850); Abregi de chimie (1848); and Notions 
generates de chimie ( 1853), • 

rei/nSR, JEAN CHARLES ATHANASE (1785-1845), French 
physicist, was born at Ham (Somme) on the 22nd of February 
*785, He was originally a watchmaker, but retired from 
business about the age of thirty and devoted himself to experi- 
mental and observational sciencet His papers, which are 


numerous, are devoted in great part to atmospheric electricity, 
waterspouts, cyanometry and polarization of skylight, the 
temperature of water in the spheroidal state, and the boiling- 
point at great elevations. There are also a few devoted to curious 
points of natural history. But his name will always be associ- 
ated with the thermal effects at junctions in a voltaic circuit. 
His great experimental discovery, known as the 44 Peltier effect,” 
was that if a current pass from an external source through a 
circuit of two metals it cools the junction through which it passes 
in the same direction as the thermo-electric current which would 
be caused by directly heating that junction, while it heats the 
other junction (see Thermo-Electricity). Peltier died in Paris 
on the 27 th of October 1845. 

PELTUINUM [mod. Civita Ansidonia], a town of the Vestini, 
on the Via Claudia Nova, 12 m. E.S.E. of Aquila. It was 
apparently the chief town of that portion of the Vestini who 
dwelt west of the main Apennine chain. Remains of the town 
walls, of an amphitheatre, and of other buildings still exist. 

PELUSIUM, an ancient city and port of Egypt, now repre- 
sented by two large mounds close to tha coast and the edge of 
the desert, 20 m. E. of Port Said. It lay in the marshes at the 
mouth of the most easterly (Pelusiac) branc h of the Nile, which 
has long since been silted up, and was the key of the land towards 
Syria and a strong fortress, which, from the Persian invasion at 
least, played a great part in all wars between Egypt and the East. 
Its uame has not been found on Egyptian monuments, but it may 
be the Sin of the Bible and of Assur-bani-pal’s inscription. 
Pelusium (“ the muddy ”) is the Farama of the Arabs, Pere- 
moun in Coptic; the name Tina which (‘lings to the locality seems 
etymologically connected with the Arabic word for clay or mud. 
The site, crowned with extensive ruins of burnt brick of the 
Byzantine or Arab period, has not yielded any important 
remains. (F. Ll. G.) 

PELVIS (Lat. for “ basin,” cf. Gr. irc'AAis), in anatomy, the 
bony cavity at the lower part of the abdomen in which much of 
the genito-urinary apparatus and the lower part of the bowels are 
contained (sec .Skeleton, $ Appendicular). 

PEMBA, an island in the Indian Ocean off the east coast of 
Africa, forming part of the sultanate of Zanzibar. Pemba lies 
30 m. N.N.K. of Zanzibar island between 4 0 80' and 5 0 30' S., 
and 39 0 35' and 39 0 50' E. It is some 40 m. long and 10 across 
at its broadest part, and has an area of 380 sq. m. It bfof coral- 
line formation. On the side facing the mainland the coast is 
much indented. From its luxuriant vegetation it gets its Arabic 
name of Al-huthera— “ the Green.” The interior is diversified 
by hills, some of which exceed 600 ft. The land is chiefly owned 
great Arab proprietors, who work their plantations with 
wahili labour, and with negroes from the mainland. Prior to 
1897 the labourers were all slaves. Their gradual manumission 
was accomplished without injury to the prosperity of the island. 
The population is estimated at between 50,000 and 60,000, of 
whom 2000 to 3000 are Arabs. Most of the inhabitants are of 
Bantu stock, and are known as VVapemba. In the ports there 
are many Hindu traders and a few Europeans. The plantations 
are nearly all devoted to cloves (the annual average output being 
10,000,000 tb) and coco-nut palms (for the preparation of 
copra). The number of coco-nut plantations is very small 
compared with those devoted to cloves. Yet cloves need much 
care and attention and yield small profit, while the coco-nut 
palm yields a fairly uniform crop of nuts and will grow almost 
anywhere. The preponderance of clove plantations dates from 
a cyclone which in 1872 destroyed nearly all the clove-trees in 
thg island of Zanzibar. Thereupon, to benefit from the great 
rise in the price of cloves, the Pemba planters cut down their 
palms and planted cloves. The value of the cloves exported in 
1907 was £339,000, or 92 % of the total exports. India, Germany 
and Great Britain are, in the order named, the chief purchasers. 
Other exports include fire-wood, skins apd hides, mother-of-pearl, 
wax and small quantities of rubber, cowries, tortoiseshell and 
so-called tortoise-nail. The “ tortoise-nail^* is the valve with 
which a shell-fish closes its shell. The Llandolphia rubber-vine 
is indigenous, and since 1906 Ceara prubber-trces havei been 



78 PEMBROKE 

extensively planted^ Rice, the chief of Pemba’s imports, could 
easily be grown on the island. Cotton cloths (Kangas) form the 
next most considerable item in the imports. 

Pemba has three ports, all on the west side of the island. 
Shaki-Shaki, the capital and the centre of trade, is centrally 
situated at the head of a shallow tidal creek partly blocked by 
dense growths of mangroves. Mkoani is on the south-west 
coast, Kishi-Kashi on the north-west coast; at the last-named 
port there is a deep and well-sheltered harbour, approached 
however by a narrow and dangerous channel. 

Pemba is administered as an integral part of the Zanzibar 
dominions, and yields a considerable surplus to the exchequer, 
mainly from a 25% duty imposed on cloves exported. There is 
a weekly steamship service to Zanzibar, and in 1907 the two 
islands were connected by wireless telegraphy (see Zanzibar). 

PEMBROKE, EARLS OF. The title of earl of Pembroke 
has been held successively by several English families, the 
jurisdiction and dignity of a palatine earldom being originally 
attached to it. The first creation dates from t 138, when the 
earldom of Pembroke was conferred by King Stephen on Gilbert 
de Clare (d. 1148), son of Gilbert Fitz-Richard, who possessed 
the lordship of Strigul (Estrighoiel, in Domesday Book), the 
modern Chepstow. After the battle of Lincoln (1 14 1), in which 
he took part, the earl joined the party of the empress Matilda, 
and he married Henry I.’s mistress, Isabel, daughter of Robert 
de Beaumout, earl of Leicester. , 

Richard dr Clare, 2nd earl of Pembroke (d. 1176), commonly 
known as “ Strongbow,” son of the first earl, succeeded to his 
father’s estates in 1148, but had forfeited or lost them by 1168. 
In that year Dermot, king of Leinster, driven out of his kingdom 
by Roderick, king of Connaught, came to solicit help from 
Henry II. He secured the services of Earl Richard, promising 
him the hand of his daughter Eva and the succession to Leinster. 
The earl crossed over in person (1170), took both Waterford and 
Dublin, and was married to Eva. But Henry II., jealous of 
this success, ordered all the troops to return by Easter 1171. 
In May Dermot died ; this was the signal of a general rising, and 
Richard barely managed to keep Roderick of Connaught out of 
Dublin. Immediately afterwards he hurried to England to 
solicit help from Henry II., and surrendered to him all his lands 
an H castles. Henry crossed over in October 1172; he stayed in 
Ireland Six months, and put his own men into nearly all the 
important places, Richard keeping only Kildare, in 1173 he 
went in person to France to help Henry II., and was present at 
Verneuil, being reinstated in Leinster as a reward. In 1174 he 
advanced into Connaught and was severely defeated, but for- 
tunately Raymond le Gros re-established his supremacy in 
Leinster. Early in 1176 Richard died, just as Raymond had 
taken Limerick for him. Strongbow was the statesman, as the 
Fitzgeralds were the soldiers, of the conquest. He is vividly 
described by Giraldus Cambrensis as a tall and fair man, of 
pleasing appearance, modest in his bearing, delicate in features, 
of a low voice, but sage in council and the idol of his soldiers. 
He was buried in the cathedral church of Dublin, where his 
effigy and that of his wife are still preserved. 

See Giraldus Cambrensis, Expugnatio hibernica ; and the Song of 
Dermot, edited by G. H. Orpen (1892). 

Strongbow having died without male issue, his daughter 
Isabel became countess of Pembroke in her own right, and the 
title was borne by her husband, Sir William Marshal, or 
Le Mardchal, second son of John le Mar6chal, by Sibylle, the 
sister of Patrick, earl of Salisbury. John le Marshal was a 
partisan of the empress Matilda, ami died about 1164. 

The date of Sir William Marshal’s birth is uncertain, but tiis 
parents were married not earlier than 1141, and he was a mere 
child in* 1152, when he attracted the notice of King Stephen. 
In 1170 he was selected for a position in the household of Prince 
Henry, the heir-apparent, and remained ther,e until the death 
of his young patron^ 1183). He undertook a pilgrimage to the 
Holy Land, wncre he served as a crusader with distinction for 
two years. Although he bad abetted the prince in rebellion he 
was pardoned by Henry, II. and admitted to the royal service 
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about 1188. In 1189 he covered the flight of Henry II. from 
Le Mans to Chinon, and, m a skirmish, unhorsed the undutiful 
Richard Cocur de Lion. None the less Richard, on his accession, 
promoted Marshal and confirmed the old king’s licence for his 
marriage with the heiress of Strigul and Pembroke. This mat£h 
gave Marshal the rank of an earl, with great estates in Wales 
and Ireland, and he was included in the council of regency which 
the king appointed on his departure for {he third crusade (1190). 
He took the side of Prince * John when the latter expelled the 
justiciar, William Longchamp, from the kingdom, but he soon 
discovered that the interests of John were different from those 
of Richard. Hence in 1193 he joined with the loyalists in 
making war upon the prince. Richard forgave Marshal his first 
error of judgment, allowed him to succeed his brother, John 
Marshal, in the hereditary marshalship, and on his death-bed 
designated him as custodian of Rouen and of the royal treasure 
during the interregnum. Though he quarrelled more than once 
with John, Marshal was one of the few English laymen who clung 
to the royal side through the Barons’ War. He was one of John’s 
executors, and was subsequently elected regent of the king and 
kingdom by the royalist barons in 1216. ‘ In spite of his advanced 
age he prosecuted the war against Prince Louis and the rebels 
with remarkable energy. In the battle of Lincoln (May 1217) 
he charged and fought at the head of the young king’s army, and 
he was preparing to besiege Louis in Ixmdon when the war was 
terminated by the naval victory of Hubert de Burgh in the 
straits of Dover. He was criticized for the generosity of the 
terms he accorded to Louis and the rebels (September 1217); 
but his desire for an expeditious settlement was dictated by 
sound statesmanship. Self-restraint and compromise were the 
key-notes of Marshal’s policy. Both before and after the peace 
of 1217 he reissued Magna Carta. He fell ill early in the year 
1219, and died on the 14th of May at his manor of Caversham 
near Reading. He was succeeded in the regency by Hubert de 
Burgh, in his earldom by his five sons in succession. 

Sre the metrical French life, Histoire de Guillaume le Marfchal 
(ed. P. Meyer, 3 vols., Paris, 1891-1901) ; the Minority of Henry III., 
by G. J. Turner {Trans. Royal Hist. Soc., new series, vol. xviii. 
pp. 245-295); and W. Stubbs, Constitutional History , chs. xii. and 
xiv. (Oxford, 1896-1897). 

Marshal’s eldest son, William Marshal (d. 1231), 2nd earl of 
Pembroke of this line, passed some years in warfare in Wales and 
in Ireland, where he was justiciar from 1224 to 1226; he also 
served Henry III. in France. His second wife was the king’s 
sister, Eleanor, afterwards the wife of Simon de Montfort, but 
he left no children.' His brother Richard Marshal (d. 1234), 
3rd earl, came to the front as the leader of the baronial party, 
and the chief antagonist of the foreign friends of Henry III. 
Fearing treachery he refused to visit the king at Gloucester in 
August 1233, and Henry declared him a traitor. He crossed to 
Ireland, where Peter des Roches had instigated his enemies to 
attack him, and in April 1234 he was overpowered and wounded, 
and died a prisoner. His brother Gilbert (d. 1241), who 
became the 4th earl, was a friend and ally of Richard, earl of 
Cornwall. When another brother, Anselm, the 6th earl, died 
in December 1245, the male descendants of the great earl marshal 
became extinct. The extensive family possessions were now 
divided among Anselm’s five sisters and their descendants, the 
earldom of Pembroke reverting to the Crown. 

The next holder of the lands of the earldom of Pembroke was 
William de Valence (d. 1296), a younger son of Hugh de Lusignan, 
count of La Marche, by his marriage with Isabella of Angouleme 
,(d. 1246), widow of the English king John, and was bom at 
Valence, near Lusignan. In 1247 William and his brothers, 
Guy and Aymer, crossed over to England at the invitation of their 
half-brother, Henry III. In 1250 Aymer (d. 1260) was elected 
bishop of Winchester, and in 1247 Henry arranged a marriage 
between William and Joan de Munchensi (d. 1307), a grand- 
daughter of William Marshal, 1st earl of Pembroke. The 
custody of Joan’s property, which included the castle and lordship 
of Pembroke, was entrusted to her husband, who in 1295 was 
summoned to parliament as earl of Pembroke. In South Wales 
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Valence tried to regain the palatine rights which had been 
attached to the earldom of Pembroke*. But his energies were 
not confined to South Wales. Henry III. heaped lands and 
honours upon him, and he was soon thoroughly hated as one of 
tlft most prominent of the rapacious foreigners. Moreover, some 
trouble in Wales led to a quarrel between him and Simon de 
Montfort, and this soon grew more violent. lie would not 
comply with the provisions of Oxford, and took refuge in Wolvesey 
Castle at Winchester, where he was* besieged and compelled to 
surrender and leave the country. In 1259 he and Earl Simon 
were formally reconciled in Paris, and in 1261 he was again in 
England and once more enjoying the royal favour. He fought 
for Henry at the battle of Lewes, and then, after a stay in France, 
he landed in Pembrokeshire, and took part in 1265 in the siege 
of Gloucester and the battle of Evesham. After the royalist 
victory he was restored to his estates and accompanied Prince 
Edward, afterwards Edward I., to Palestine. He went several 
times to France on public business he agisted in the conquest of 
North Wales; and he was one of 'Edward’s representatives in 
the famous suit over the succession to the crown of Scotland in 
1291 and 1292. He died at Bayonne on the 13th of June 1296, 
his body being buried in Westminster Abbey. His eldest 
surviving son, Aymer ( c . 1265-1324), succeeded to his father’s 
estates, but was not formally recognized as carl of Pembroke 
until after the death of his mother Joan about 1307. He was 
appointed guardian of Scotland in 1306, but with the accession 
of Edward II. to the throne and the consequent rise of Piers 
Gaveston to power, his influence sensibly declined; he became 
prominent among the discontented nobles and was one of those 
who were appointed to select the lord ordainers in 1311. In 
1312 he captured Gaveston at Scarborough, giving the favourite 
a promise that his life should be spared. Ignoring this under- 
taking, however, Guy Beauchamp, carl of Warwick, put Gaveston 
to death, and consequently Pembroke left the allied lords and 
attached himself to Edward II. Valence was present at Bannock- 
burn; in 1317, when returning to England from Rome, he was 
taken prisoner and was kept in Germany until a large ransom was 
paid. In T318 he again took a conspicuous part in making peace 
between Edward and his nobles, and in 1322 assisted at the 
formal condemnation of Earl Thomas of Iancastcr, and received 
some of his lands. His wife, Mary dc Chatillon, a descendant 
of King Henry III., was the founder of Pembroke College, 
Cambridge. 

In 1339 Laurence, Lord Hastings (d. 1348), a great-grand- 
son of William de Valence, having inherited through the female 
line a portion of the estates of the Valence earls of Pembroke 
was created, or recognized as, earl of Pembroke. His son John 
(d. 1376) married Margaret Plantagenet, daughter of King 
Edward III., and on the death without issue of his grandson 
in 1389 the earldom of Pembroke reverted again 4,0 the Crown, 
while the barony of Hastings became dormant and so remained 
till 1840. 

In 1414 Humphrey Plantagenet, fourth son of King Henry 
IV., was created duke of Gloucester and earl of Pembroke for 
life, these titles being subsequently made hereditary, with a 
reversion as regards the earldom of Pembroke, in default of 
heirs to Humphrey, to William de la Pole, carl of Suffolk. 
Accordingly, on the death of Humphrey, without issue, in 1447 
this nobleman became earl of Pembroke. He was beheaded in 
145° and his titles were forfeited. In 1453 the title was given to 
Sir Jasper Tudor, half-brother of King Henry VI. Sir Jasper 
being a Lancastrian, his title was forfeited during the pre- 
dominance of the house of York, but was restored on the, 
accession of Henry VII. On his death without heirs in 1495, 
his title became extinct. 

During his attainder Sir Jasper was taken prisoner by Sir 
William Herbert (d. 1469), a zealous Yorkist, who had been 
raised to the peerage as Baron Herbert by Edward IV., and for 
this service Lord Herbert was created earl of Pembroke in 1468. 
His son William (d. 1491) received the earldom of Huntingdon 
in lieu of that of Pembroke, which he surrendered to Edward IV., 
who thereupon conferred it (1479) on his son Edward, prince 
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of Wales; and when this prince succeeded to the throne as 
Edward V., the earldom of Pembroke merged in the crown. 
Anne Boleyn, a few months previous to her marriage with 
Henry VIII., was created marchioness of Pembroke in 1532. 
It is doubted by authorities on peerage law whether the title 
merged in the royal dignity on the marriage of the marchioness 
to the king, or became extinct on her death in 1536. 

The title of earl of Pembroke was next revived in favour of 
Sir William Herbert ( c . 1501-1570), whose father, Richard, 
was an illegitimate son of the 1st earl of Pembroke of the house 
of Herbert. He had married Anne Parr, sister of Henry VIII. ’s 
sixth wife, and was created earl in 155 1 . The title has since been 
held by his descendants. 

An executor of Henry VIII. ’s will and the recipient of valuable 
grants of land, Herbert was a prominent and powerful personage 
during the reign of Edward VI., both the protector Somerset and 
his rival, John Dudley, afterwards duke of Northumberland, 
angling for his support. He threw in his lot with Dudley, and 
after Somerset’s fall obtained Some of his lands in Wiltshire and 
a peerage. It has been asserted that he Revised the scheme for 
settling the English crown on Lady Jane Grey; at all events he 
was one of her advisers during her short reign, but he declared for 
Mary when he saw that Lady Jane’s cause was lost. By Mary 
and her friends Pembroke’s loyalty was at times suspected, but 
he was employed as governor of Calais, as president of Wales 
and jn other ways. He was also to some extent in the confidence 
of Philip II. of Spain. The earl retained his place at court under 
Elizabeth until 1569, when he was suspected of favouring the 
projected marriage between Mary, queen of Scots, and the duke 
of Norfolk. Among the monastic lands granted to Herbert was 
the estate of Wilton, near Salisbury, still the residence of the 
carls of Pembroke. 

His elder son Henry ( c . 1534- 1601), who succeeded as 2nd earl, 
was president of Wales from 1586 until his death. He married 
in 1577 Mary Sidney, the famous countess of Pembroke (r. 1561- 
1621), third daughter of Sir Henry Sidney and his wife Mary 
Dudley. Sir Philip Sidney to whom she was deeply attached 
through life, was her eldest brother. Sir Philip Sidney spent the 
summer of 1580 with her at Wilton, or at Ivychurch, a favourite 
retreat of hers in the neighbourhood. Here at her request he 
began the Countess of Pembroke's Arcadia , which was intended 
for her pleasure alone, not for publication. The two als# worked 
at a metrical edition of the Psalms. When the great sorrow of 
her brother’s death came upon her she made herself his literary 
executor, correcting the unauthorized editions of the Arcadia 
and of his poems, which appeared in 1590 and 1591. She also 
took under her patronage the poets who had looked to her brother 
for protection. Spenser dedicated his Rutnes of Time to her, 
and refers to her as Urania in Colin Clout's come home againe ; in 
Spenser’s Astrophel she is “ Clorinda.” In 1599 Queen Elizabeth 
was her guest at Wilton, and the countess composed for the 
occasion a pastoral dialogue in praise of Astraea. After her 
husband’s death she lived chiefly in London at Crosby Hall, 
where she died. 

The Countess's other works include : A Discourse of Life and 
Death , translated from the French of Plessis du Mornay (1593)1 and 
Antoine (1592), a version of a tragedy of Robert Garnjer. 

WilAam Herbert, 3rd earl of Pembroke (1580-1630), son of 
the 2nd earl and his famous countess, was a conspicuous figure 
in the society of his time and at the court of James I. Several 
times he found himself opposed to the schemes of the duke of 
Buckingham, and he was keenly interested in the colonization 
of America. He was lord •hamberlain of the royal household 
from 1615 to 1625 and lord steward from 1626 to 1630. He was 
chancellor of the university of Oxford in 1624 when Thomas 
Tesdale and Richard Wightwick refounded Broadgates Hall and 
named it Pembroke College in his honour. By some Shake- 
spearian commentators Pembroke has been identified with the 
“ Mr W. H.” referred to as “ the onlie begetter ” of Shakespeare’s 
sonnets in the dedication hy Thomas Thorf>e, th£ owner of the 
published manuscript, whilfc his mistress, Mary Fitton (q.v.) f has 
been identified with the “ dark lady ’* of the sonnets. Ip both 
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cases the identification rests on very questionable evidence (see 
Shakespeare, William). He and his brother Philip are the 
“ incomparable pair of brethren ” to whom the first folio of 
Shakespeare is inscribed. The earl left no sons when he died in 
London on the ioth of April 1630. Clarendon gives a very 
eulogistic account of Pembroke, who appears, however, to have 
been a man of weak character and dissolute life. Gardiner 
describes him as the Hamlet of the English court. He had 
literary tastes and wrote poems; one of his closest friends 
was the poet Donne, and he was generous to Ben Jonson, 
Massinger and others. 

His brother, Philip Herbert, the 4th earl (1584-1650), was 
for some years the chief favourite of James I., owing this position 
to his comely person and his passion for hunting and for field 
sports generally. In 1605 the king created him earl of Montgomery 
and Baron Herbert of Shurland,and since 1630, when he succeeded 
to the earldom of Pembroke, the head of the Herbert family has 
carried the double title of earl of Pembroke and Montgomery. 
Although Philip's quarrelsome disposition often led him into 
trouble he did not forfeit the esteem of James I., who heaped 
lands and offices upon him, and he was also trusted by Charles I., 
who made him lord chamberlain in 1626 and frequently visited 
him at Wilton. He worked to bring about peace between the 
king and the Scots in 1639 and 1640, but when in the latter year 
the quarrel between Charles and the English parliament was 
renewed, he deserted the king who soon deprived him of his office 
of chamberlain. Trusted by the popular party, Pembroke was 
made governor of the Isle of Wight, and he was one of the repre- 
sentatives of the parliament on several occasions, notably during 
the negotiations at Uxbridge in 1645 and at Newport in 1648, and 
when the Scots surrendered Charles in 1647. From 1641 to 1643, 
and again from 1647 to 1650, he was chancellor of the university 
of Oxford; in 1648 he removed some of the heads of houses from 
their positions because they would not take the solemn league 
and covenant, and his foul language led to the remark that he was 
more fitted “ by his eloquence in swearing to preside over Bedlam 
than a learned academy.” In 1649, although a peer, he was 
elected and took his seat in the House of Commons as member for 
Berkshire, this “ ascent downwards ” calling forth many satirical 
writings from the royalist wits. The earl was a great collector 
of pictures and had some taste for architecture. His eldest 
surviving son, Philip (1621-1669), became 5th carl of Pembroke, 
and 2nd earl of Montgomery; he was twice married, and was 
succeeded in turn by three of his sons, of whom Thomas, the 8th 
earl ( c . 1656-1733), was a person of note during the reigns of 
William III. and Anne. From 1690 to 1692 he was first lord 
of the admiralty; then he served as lord privy seal until 1699, 
being in 1697 the first plenipotentiary of Great Britain at the 
congress of Ryswick. On two occasions he was lord high admiral 
for a short period ; he was also lord president of the council and 
lord-lieutenant of Ireland, while he acted as one of the lords 
justices seven times; and he was president of the Royal Society 
in 1689-1690. His son Henry, the 9th earl (r. 1 689- 1750), was a 
soldier, but was better known as the “ architect earl.” He was 
largely responsible for the erection of Westminster Bridge. The 
title descended directly to Henry, ioth earl (1734-1794), a soldier, 
who wrote the Method of Breaking Horses (1762); f George 
Augustus, 1 ith earl (1759-1827), an ambassador extraordinary to 
Vienna in 1807 ; and Robert Henry, 12th earl (1791-1862), who 
died without issue. George Rot}ert Charles, the 13th earl 
(1850-1895), was a grandson of the nth earl and a son of Baron 
Herbert of Lea ( q.v .), whose second son Sidney (b. 1853) inherited 
all the family titles at his brother's fleath. , 

See G. T. Clark, The Earls , Earldom and Castle of Pembroke (Tenby, 
1B80); J. R. Planchi, “The Earls of Strigul " in vol. x. of the 
Proceedings of the British Archaeological Association (1855); and 
G. E. C(okayne), Complete Peerage , vol. vi. (London, 1895). 

PEMBROKE, a town of Ontario, Canada, capital of Renfrew 
county, 74 m.,W.N.^V., of Ottawa by rail on the south shore of 
Allumette Lake, an expansion of the Ottawa River, and on the 
Canadian Pacific and Canada Atlantic railways. Pop. (1901), 
5156. c It is the seat of a Roman Catholic bishopric, an 


important centre in the Jumber trade, and contains saw, grist 
and woollen mills, axe factory, &c. The Muskrat River affords 
excellent water-power. 

PEMBROKE (Penfro), an ancient municipal borough, ^ 
contributory parliamentary borough and county-town of Pem- 
brokeshire, Wales, situated on a narrow peninsula at the head of 
the Pennar tidal inlet or “ pill ” of Milford Haven. Pop. (1901), 
4487; together with Pembroke Dock *5,853. Pembroke is a 
station on the South Wales system of the Great Western railway. 
The old-fashioned town, consisting chiefly of one long broad 
street, retains portions of its ancient walls. A large mill-dam is 
a conspicuous feature on the north of the town. St Mary's 
church in the centre of the town possesses a massive tower of the 
1 2th century. Near the ruined West Gate is the entrance to 
Pembroke Castle, a splendid specimen of medieval fortified 
architecture. The circular vaulted keep erected by Earl William 
Marshal (c. 1200), remains almost intact. Close to the keep 
stands the ruined chamber wherein, according to local tradition, 
Henry VII. was born in 1457. Beneath the fine banqueting hall, 
a flight of steps descends into “ the Wog^n,” a vast subterranean 
chamber giving access to the harbour. Facing the castle, on the 
western side of the pill, stand the considerable remains of 
Monkton Priory, a Benediction house founded by Earl William 
Marshal as a cell to the abbey of Seez or Sayes in Normandy, 
but under Henry VI. transferred to the abbey of St Albans. 
The priory church, now the parish church of the suburb of 
Monkton, contains monuments of the families of Meyrick of 
Bush and Owen of Orielton. St Daniel’s chapel forms a 
prominent landmark on the ridge south of the town. 

Pembroke Dock (formerly known as Pater, or Paterehurch), a 
naval dockyard and garrison town, is situated close to Ilobb’s 
Point, at the eastern extremity of Milford Haven. It forms the 
Pater Ward of Pembroke, from which it is distant 2 m. to the 
north-west. The place owes its origin to the decision of the 
government in 1814 to form a naval depot on Milford Haven. 
The dockyard, enclosed by high walls and covering 80 acres, is 
protected by a powerful fort — the construction and repairing of 
ironclads are extensively carried on here. There is a submarine 
d£pot at Pennar Gut, and also accommodation for artillery and 
infantry. Ferry boats ply frequently between Pembroke Dock 
and Ncyland on the opposite shore of the Haven. 

Pembroke is probably an Anglo-Norman form of the Cymric 
Penfro y the territory lying between Milford Haven and the 
Bristol Channel, now known as the Hundred of Castlemartin. 
During the invasiop of South Wales under William Rufus, 
Arnulf de Montgomeri, fifth son of Roger earl of Shrewsbury, 
seems to have erected a fortress of stone ( c . 1090) on the site of 
the castle. The first castellan of this new stronghold was 
Giraldus de Windsor, husband of the Princess Nest of South 
Wales and grandfather of Giraldus Cambrensis. Throughout 
the 1 2th and yth centuries the castle was strengthened and 
enlarged under successive earls palatine of Pembroke, who made 
this fortress their chief seat. As the capital of the palatinate 
and as the nearest port for Ireland, Pembroke was in Plantagenet 
times one of the most important fortified cities in the kingdom. 
The town, which had grown up under the shadow of the almost 
impregnable castle, was first incorporated by Henry I. in 1109 
and again by Earl Richard de Clare in 1154 (who also encircled 
the town with walls), and these privileges were confirmed and 
extended under succeeding earls palatine and kings of England. 
In 1835 the corporation was remodelled under the Municipal 
Corporations Act. Henry II. occasionally visited Pembroke, 
•notably in 1172, and until the close of the Wars of the Roses, 
both town and castle played a prominent part in the history of 
Britain. With the passing of the Act of Union of Wales and 
England in 1536 however the jura regalia of the county palatine 
of Pembroke were abolished, and the prosperity of the town 
began to decline. Although acknowledged as the county town 
of Pembrokeshire, Pembroke was superseded by Haverfordwest 
as the judicial and administrative centre of the shire on account 
of the more convenient position of the latter place. By the act 
of 1536 Pembroke was detlared the leading borough in the 
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Pembroke parliamentary district, j*t the town continued to 
dwindle until the settlement of the government dockyard and 
works on Milford Haven. At the outbreak of the Civil Wars the 
iown and castle were garrisoned for parliament by the mayor, 
John Poyer, a leading Presbyterian, who was later appointed 
governor, with Rowland Laugharne of St Brides for his lieu- 
tenant. But at the time of the Presbyterian defection in 1647, 
Poyer and his lieuteftant-governors, Laugharne and Powell, 
declared for Charles and held the castle in the king’s name. In 
June 1648 Cromwell himself proceeded to invest Pembroke 
Castle, which resisted with great obstinacy. But after the 
water-supply of the garrison had been cut off, the besieged were 
forced to capitulate, on the nth of July 1648, on the condition of 
surrendering up the three chief defenders of the castle. Poyer, 
Laugharne and Powell were accordingly brought to London, 
but finally only Poyer was executed. The magnificent ruin of 
Pembroke Castle is the nominal property of the Crown, but has 
been held on lease since the reign* of ^mes II. by the family of 
Pryse of Gogerddan in Cardiganshire. 

PEMBROKESHIRE (Sir Renfro, Dyfed), the most westerly 
comity of South Wales, bounded N.E. by Cardigan, E. by Carmar- 
then, S. by the Bristol Channel and W. and N.W. by St Bride’s 
Bay and Cardigan Bay of St George’s Channel. Area, 615 sq. m. 
The whole coast is extremely indented, extending over 140 m. in 
length. The principal inlets are Milford Haven, St Bride’s Bay, 
Freshwater Bay, Fishguard Bay and Newport Bay. The chief 
promontories arc Cemmacs, Dinas, Strumblc, St David’s, St 
Ann’s and St Gowan’s Heads. Five islands of moderate size lie 
off the coast, viz. Ramsey, Grassholm, Skomer and Skokholm 
in St Bride’s Bay, and Caldy Island (Ynys Pyr) opposite Tenby; 
the last named having a population of about 70 persons. Rare 
birds, such as peregrine falcons, ravens and choughs arc not 
uncommon, while guillemots, puffins and other sea-fowl breed in 
immense numbers on the Stack Rocks, on Ramsey Island and at 
various points of the coast. Seals are plentiful in the caves of 
St Bride's Bay and Cardigan Bay. The county is undulating, 
and large tracts are bare, but the valleys of the Cleddau, the 
Nevern, the Teifi and the Gwaun are well- wooded. The 
Prcselley Mountains stretch from Fishguard to the border of 
Carmarthen, the principal heights being Presellcy Top (1760 ft.) 
and Carn Englvn (1022 ft.). Treffgarn Rock in the Plumstonc 
Mountains is popularly supposed to mark the northern limit of 
the ancient settlement of the Flemings. The principal rivers arc 
the Teifi, forming the northern boundary of the county from 
Abereych to Cardigan Bay; the Nevern a«d the Gwaun, both 
falling into Cardigan Bay ; and the Eastern and Western Cleddau, 
forming the Dauglcddau after their junction below Haverford- 
west. All these streams contain trout and salmon. There arc 
no lakes, but the broad tidal estuaries of the Daugleddau and 
other rivers, which fall into Milford Haven and are locally called 
“ pills,’’ constitute a peculiar feature of south Pembrokeshire 
scenery. 

Geology.- Pembrokeshire is divisible into a northern portion 
occupied mainly by Ordovician and Silurian strata, which have been 
subjected to pressures from the north, the strike of the beds being 
south- west-north-cast; and a southern portion, the westerly con- 
tinuation of the South Wales coalfield, with associated Lower 
Carboniferous, Old Red Sandstone and narrow belts of Silurian 
rocks, the whole having been considerably folded and faulted by 
pressure from the south, which has produced a general north-west- 
south-cast strike. In the neighbourhood of St Davids are the Pre- 
Cambrian granitic rocks (Dimetian) and volcanic rocks (Pebedian). 
These are surrounded by belts of unconformable Cambrian .strata 
(Lingula Flags, Trcmadoc beds), followed by Ordovician (Arenig, 
Llandcilo and Bala beds) with associated igneous rocks. These* 
comprise gabbros and diabases of Strumble Head, Fishguard, 
Llanwnda, Prescelly; diorites north-west of St Davids, bostonites 
and porphyrites about Abercastlc and the basaltic laccolite of Pen 
Caer, besides various contemporaneous acid lavas and tuffs. The 
Ordovician and Silurian rocks extend southward to the neighbour- 
hood of Narberth and Haverfordwest, where Arenig, Llandeilo and 
Bala beds (Slade and Red Hill beds; Sholcshook and Robeston 
SValthen Limestone) and Llandovery beds are recorded. The Coal 
Measures, highly inclined and anthracitic, stretch across from 
Carmarthen Bay to the shore of St Bride's Bay; they arc bordered 
on the north and south-east by the Millstone Grits, Carboniferous 
Limestone series and Old Red Sandstone. On account of the folding 


the limestone appears again farther south at Pembroke, Caldy 
Island and St Gowan's Head; most of the remaining ground about 
Milford Haven being occupied by Old Red Sandstone with infolded 
strips of Silurian. A fairly large tract of blown-sand occurs in 
Freshwater Bay south of Milford Haven. Silver-bearing lead has 
been mined at Llanfyrnach. 

Climate and Industries .-- The climate is everywhere mild, and 
in the sheltered valleys near the coast sub-tropical vegetation 
flourishes in the open air. In the south the rainfall is small, and 
the districts round Pembroke suffer from occasional droughts. 
The chief industry is agriculture, wherein stock-raising is 
preferred to the growing of cereals. Of cattle the long-horned, 
jet-black Castlemartin breed is everywhere conspicuous. South 
Pembroke has long been celebrated for its horses, which are bred 
in great numbers by the farmers. The deep-sea fisheries of 
Tenby and Milford are valuable; and fresh fish of good quality 
is exported by rail to the large towns. Oysters are found at 
Langwm and near Tenby; lobsters and crabs abound on the 
western coast. The South Wales coalfield extends into south 
Pembroke, and coal is worked at Saundcjsfoot, Begelly, Temple- 
ton, Kilgctty and other places. There are slate quarries at 
Glogue, Cilgcrran and elsewhere ; copper has been worked near St 
Davids, and lead at Llanfyrnach. 

Communications . — The South Wales branch of the Great 
Western railway enters Pembrokeshire from the cast near 
Clypdcrwen Junction, whence the main line leads to Fishguard 
Harbour with its important Irish traffic. Other lines proceed 
to Neyland and Milford Haven by way of Haverfordwest, and 
a branch line from Clynderwen to Goodwick joins the main line 
at Lettcrslon. The Whitland-Cardigan branch traverses the 
north-east by way of Cryminych and Cilgerran. Another line 
running south-west from Whitland proceeds by way of Narberth 
and Tenby to Pembroke Dock. 

Population and Administration .— The area of Pembrokeshire 
is 395,151 acres with a population in J891 of 89,138 and in 1901 
of 88,732, showing a slight decrease. The municipal boroughs 
arc Pembroke (pop. 15,853); Haverfordwest (6007); and 
Tenby (4400). The hamlet of Bridgend and a part of St 
Dogmell’s parish are included within the municipal limits of 
Cardigan. Newport (Trefdraeth) (1222), the chief town of 
the barony of Kernes, or Ccmmaes, still possesses a mayor and 
corporation under a charter granted in 1215 by Sir # N icholas 
Martcine, lord of Kernes, whose hereditary representative 
still nominates the mayor and aldermen, but its surviving 
municipal privileges are practically honorary. Milford Haven 
(5102), Narberth (1070) and Fishguard (2002) are urban districts. 
Other towns arc St Davids (1710), St Dogmells (Llandudoch) 
^1286); and Cilgerran (1038). Pembrokeshire lies in the South 
Wales circuit, and assizes are held at Haverfordwest. Two 
members arc returned to parliament; one for the county, and 
one for the united boroughs of Pembroke, Haverfordwest, 
Tenby, Fishguard, Narberth, Neyland, Milford and Wiston 
(Castell Gwys). Ecclesiastically, the county contains 153 
parishes and lies wholly in the diocese of St Davids. 

History. — Pembrokeshire, anciently known to the Welsh 
as Dyfed, was originally comprised in the territory of the 
Dimetac, conquered by the Romans. During the 6th century 
St Da\ 1 d, or Dewi Sant, moved the chief seat of South Welsh 
monastic and ecclesiastical life from Caerleon-on-Usk to his 
native place Mencvia, which, known in consequence as Tyddewi, 
or St Davids, continued a centre of religious and educational 
activity until the Reformation, a period of 1000 years. On 
the death of Rhodri Mawr ^877, Dyfed fell nominally under the 
s\ifay of the princes of Deheubarth, or South Wales; but their 
hold was never very secure, nor were they able to protect the 
coast towns from the Scandinavian pirates. In 1081 .William 
the Conqueror penetrated west as far as St Davids, where he is 
said to have visited St David's shrine as a devout pilgrim.:. 
In 1092 Arnulf de*Montgomeri, son of Roger, earl of Shrewsbury, 
did homage to the king for the Welsh larfds of*Dyfed. With 
the building of Pembroke fastle, of which Gerald de Windsor 
was appointed castellan, the Normans began to spread over 
southern Dyfed; whilst Martin de Tours, landing in Fishguard 
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Bay and building the castle of Newport at Trefdraeth, won for 
himself the extensive lordship of Kemes (Cemmaes) between 
the river Teifi and the Preselley Mountains. The systematic 
planting of Flemish settlers in the hundred of Rhos, or Roosc, 
in or about the years 1106, 1108 and mi with the approval 
of Henry I., and again in 1156 under Henry II., marks an 
all-important episode in the history of Pembrokeshire. The 
castles of Haverfordwest and Tenby were now erected to protect 
these aliens, and despite the fierce attacks of the Welsh princes 
their domain grew to be known as “ Little England beyond 
Wales,” a district whereof the language, customs and people 
still remain characteristic. In 1138 Gilbert de Clare, having 
previously obtained Henry I.’s permission to enjoy all lands 
he might win for himself in Wales, was created earl of Pembroke 
in Stephen’s reign with the full powers of an earl palatine in 
Dyfed. The devolution of this earldom is dealt with in a 
separate article. 

In J 536 > by the Act of Union, (27 Henry VIII.), the king 
abolished all special jurisdiction in Pembrokeshire, which he 
placed on an equal footing with the remaining shires of Wales, 
while its borders were enlarged by the addition of Kemes, 
Dewisland and other outlying lordships. By the act of 1536 
the county returned to parliament one knight for the shire 
and two burgesses : one for the Pembroke boroughs and one 
for the town and county of Haverfordwest, both of which since 
1885 have been merged in the Pembroke-and-Haverfordwest 
parliamentary division. The Reformation deprived the county 
of the presence of the bishops of St Davids, who on the partial 
dismantling of the old episcopal palace at St Davids removed 
their chief seat of residence to Abergwiliy, near Carmarthen. 
Meanwhile the manor of Lamphey was granted to the family 
of Devcreux, earls of Essex, and other episcopal estates were 
alienated to court favourites, notably to Sir John Perrot of 
Haroldstone (1517-1592), afterwards lord-deputy of Ireland. 
During the Civil Wars the forces of the parliament, commanded 
by Colonel Laugharne and Captain Swanlcy, reduced the royal 
forts at Tenby, Milford and Haverfordwest. In February 
1797 some French frigates appeared off Fishguard Bay and 
landed about 1400 Frenchmen at Llanwnda. The invaders 
soojn capitulated to the local militia, practically without striking 
a blow. € The 19th century saw the establishment of the naval 
dockyard at Paterchurc.h and the building of docks and quays 
at Neyland and Milford. In 1906 extensive works for cross- 
traffic with Ireland were opened at Fishguard Harbour. 

Many of the old Pembrokeshire families, whose names appear 
prominent in the county annals, are extinct in the county itself. 
Amongst these may be mentioned Perrot of Haroldstone^ 
Devereux of Lamphey, Barlow of Slebech, Barrett of Gilliswick, 
Wogan of Wiston, Elliot of Amroth and Owen of Hcnllys. 
Amongst ancient families still existing are Philipps of Lydstep 
and Amroth (descendants of the old Welsh lords of Cilsant); 
Philipps of Picton Castle (a branch of the same house in the 
female line) ; Lort of Stackpole Court, now represented by Earl 
Cawdor; Scourficld of Moate; Bowen of Llwyngwair; Edwardes, 
Lords Kensington, of St Brides; Mcyrick of Bush ; Lort-Philipps 
of Lawrcnny; Colby of Ffynone; Stokes of Cuffern; Lloyd of 
Newport Castle (in which family is vested the hereditary lord- 
ship of the barony of Kemes); Saunders-Davics of Pentre; and 
Gower of Castle Malgwyn. 

Antiquities - There are few remaining traces in the county 
of the Roman occupation of Dimctia, but in British encamp- 
ments, tumuli, cromlechs and monumental stones Pembrokeshire 
is singularly rich. Of the cromlechs^the best preserved arc thqse 
at Longhouse, near Mathry; at Pentre Evan in the Nevern 
Valley ; and at Llcch-y-dribedd, near Moylgrove ; whilst of the 
many stbne circles and alignments, that known as Parc-y-Marw, 
or “ the Field of the Dead,” near Fishguard, is the least injured. 
Stones inscribed in Ogam characters are not uncommon, and 
good examples exi$t at Caldy Island, Bridell, St Dogmells 
and Cilgerran. There are good specimens of Celtic floriated 
churchyard crosses at Carew, Penally and Nevern. Interesting 
examines of iqpdieval "domestic architecture are the ruins 


of the former episcopal njansions at Llawhaden, St Davids 
and Lamphey, the two latter of which were erected by Bishop 
Gower between the years 1328-1347. With the exception of 
the cathedral at St Davids and the principal churche6 of Haver- 
fordwest and Tenby, the parish churches of Pembrokeshire 
are for the most part small, but many are ancient and possess 
fine monuments or other objects of interest, especially in 
“ Little England beyond Wales.” Amongst the more note- 
worthy are the churches at 'Stackpole Elidur, Carew, Burton, 
Gumfreston, Nevern, St Petrox and Rudbaxton, the last-named 
containing a fine Jacobean monument of the Hayward family. 
Pembrokeshire has long been famous for its castles, of which the 
finest examples are to be observed at Pembroke; Manorbier, 
built in the 12th century and interesting as the birthplace and 
home of Giraldus Cambrensis; Carew, exhibiting many interest- 
ing features both of Norman and Tudor architecture; and 
Picton, owned and inhabited by a branch of the Philipps family. 
Other castles arc the keep of Haverfordwest and the ruined for- 
tresses at Narberth, Tenby, Newport, Wiston, Benton, Upton and 
Cilgerran. There arc some remains of monastic houses at Tenby 
and Pembroke, but the most important religious communities 
were the priory of the Augustinian friars at Haverfordwest 
and the abbey of the Benedictines at St Dogmells. Of this 
latter house, which was founded by Martin de Tours, first lord 
of Kemes, at the close of the nth century, and who owned the 
priories of Pill and Caldy, considerable ruins exist near the left 
bank of the Teifi about 1 m. below Cardigan. Of the ancient 
preceptory of the Knights of St John at Slebech scarcely a trace 
remains, but of the college of St Mary at St Davids founded by 
Bishop Houghton in 1377, the shell of the chapel survives in 
fair preservation. Pembrokeshire contains an unusually large 
number of county seats, particularly in the south, which includes 
Stackpole Court, the residence of Earl Cawdor, a fine mansion 
erected in the 18th century; Picton Castle; Slebech, once the 
seat of the Barlows; Orielton, formerly belonging to the Owens; 
and Ffynone, the residence of the Colby family. 

Customs , &c . — The division of Pembrokeshire ever since the 
1 2th century into well-defined Englishry and Welshry has 
produced two distinct sets of languages and customs within the 
county. Roughly speaking, the English division, the Anglia 
Transwalliana of Camden, occupies the south-eastern half and 
comprises the hundreds of Roose, Castlemartin, Narberth and 
Dungleddy. In the Welshry, which includes the hundreds of 
Dewisland and Cilgerran together with the old barony of Kemes, 
the language, customs, manners and folk-lore of the inhabitants 
arc almost identical' with those of Cardigan and Carmarthen. 
The old Celtic game of Knappan, a pastime partaking of the 
nature both of football and hockey, in which whole parishes 
and even hundreds were wont to take an active part, was pre- 
valent in the *barony of Kemes so late as the 16th century, 
as George Owen of Henllys, the historian and antiquary, records ; 
and the playing of knappan lingered on after Owen’s day. 
Amongst the settlers of the Englishry, who are of mingled Anglo- 
Saxon, Flemish, Welsh and perhaps Scandinavian descent, 
many interesting superstitions and customs survive. The 
English spoken by these dwellers in “ Little England beyond 
Wales ” contains many curious idioms and words and the pronun- 
ciation of some of the vowels is peculiar. Certain picturesque 
customs, many of them dating from pre-Reformation times, 
are still observed, notably in the neighbourhood of Tenby. 
Such arc the sprinkling of persons with dewy evergreens on 
New Year’s morning; the procession of the Cutty Wren on St 
Stephen’s day, and the constructing of little huts at Lammastide 
by the farm boys and girls. As early as the opening years of 
the 19th century, cripples and ophthalmic patients were in the 
habit of visiting the ancient hermitage at St Gowan’s Head to 
bathe in its sacred well ; and Richard Fenton, the county historian 
alludes ( c . 1808) to the many crutches left at St Gowan’s chapel 
by grateful devotees. Belief in ghosts, fairies, witches, &c., 
is still prevalent in the more remote places, and the dress of 
the fishwives of Langwm near Haverfordwest is highly picturesque 
\\ ith its short skirt, scarlet shawl and buckled shoe® , 
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Authorities.— Richard Fenton, A Historical Tour through 
Pembrokeshire (London, 1810); Edward Laws, History of Little Eng- 
land beyond Wales (London, 1888); Basil Jones and E. A. Freeman, 
History and Antiquities of St David's (London, 1856), Ac. 

PEMMICAN, a North American Indian (Cree) word for a 
meat prepared in such a way as to contain the greatest amount 
of nourishment in the most compact form. As made by the 
Indians it was composed of the lean parts of the meat, dried in 
the sun, and poundedor shredded and mixed into a paste with 
melted fat. It is flavoured with*acid berries. If kept dry it 
will keep for an indefinite time, and is thus particularly service- 
able in arctic or other explorations. 

PEMPHIGUS (Gr. 7 tc/^>i£, a bubble), a skin disease, in which 
large blebs appear, on a red base, containing a clear or yellowish 
fluid; the blebs occasion much irritation, and when they burst 
leave raw ulcerated surfaces. The disease is principally known 
in unhealthy or neglected children. A variety of the malady, 
pemphigus foliaceous , affects the whole body, and gradually 
proves fatal. Pemphigus of an #cuU septicaemic type occurs 
in butchers or those who handle hides, and a diplococcus has 
been isolated by Willjpm Bullock. The treatment is mainly 
constitutional, by means of good nourishment, warm baths, 
local sedatives and tonics. In chronic pemphigus, streptococci 
have been found in the blebs, and the opsonic index was low 
to streptococci. Improvement has been known to take place 
on the injection of a vaccine of streptococci. 

PEN (Lat. penna , a feather, pen), an instrument for writing 
or for forming lines with an ink or other coloured fluid. The 
English word, as well as its equivalents in French (plume) and in 
German (Feder), originally means a wing-feather, but in ancient 
times the implements used for producing written characters 
were not quills. The earliest writing implement was probably 
the stilus (Gr. ypa<f>Ls) y a pointed bodkin of metal, bone or ivory, 
used for producing incised or engraved letters on boxwood 
tablets covered with wax. The calamus (Gr. *aAa/xo$) or arundo, 
the hollow tubular stalk of grasses growing in marshy lands, 
was the true ancient representative of the modern pen; hollow 
joints of bamboo were similarly employed. 

An early specific allusion to the quill pen occurs in the writings 
of St Isidore of Seville (early part of the 7th century), 1 but there 
is no reason to assume that it was not in use at a still more 
remote date. The quills still largely employed among Western 
communities as writing instruments are obtained principally 
from the wings of the goose (see Feather). In 1809 Joseph 
Bramah devised and patented a machine for cutting up the 
quill into separate nibs by dividing the ban-el into three or even 
four parts, and cutting these transversely into “ two, three, 
four and some into five lengths.” Bramah’s invention first 
familiarized the public with the appearance and use of the nib 
slipped into a holder. In 1818 Charles Watt obtained a patent 
for gilding and preparing quills and pens, which may be regarded 
as the precursor of the gold pen. But a more .distinct advance 
was effected in 1822, when J. I. Hawkins and S. Mordan patented 
the application of horn and tortoise-shell to the formation of 
pen-nibs, the points of which were rendered durable by small 
pieces of diamond, ruby or other very hard substance, or by 
lapping a small piece of thin sheet gold over the end of the 
tortoise-shell. 

Metallic pens, though not unknown in classical times— a 
bronze pen found at Pompeii is in the Naples Museum — were 
St ip little used until the 19th century and did not 

ee eaa. become comm on till near the middle of that cen- 
tury. It is recorded that a Birmingham split-ring manufacturer, 
Samuel Harrison, made a steel pen for Dr Joseph Priestley 
in 1780. Steel pens made and sold in London by a certain 
Wise in 1803 were in the form of a tube or barrel, the edges of 
which met to form the slit, while the sides were cut away as in 
the case of an ordinary quill. Their price was about five shillings 
each, and as they were hard, stiff and unsatisfactory instruments 
they were not in great demand. A metallic pen patented by 

1 " Instrumenta scrihae calamus et penna; ex his enim verba 
paginis infiguntur; sod calamus arboris cat, penna avis, otijus acumen 
dividitur in duo.’* 


Bryan Donkin in 1808 was made of two separate parts, flat or 
nearly so, with the flat sides placed opposite each other to form 
the slit, or alternatively of one piece, flat and not cylindrical as in 
the usual form, bent to the proper angle for insertion in the 
tube which constituted the holder. To John Mitchell prob- 
ably belongs the credit of introducing machine-made pens, 
about 1822, and James Perry is believed to have been the first 
maker of steel slip pens. In 1828 Josiah Mason, who had been 
associated with Samuel Harrison, in the manufacture of split 
rings, saw Perry’s pens on sale in Birmingham, and after examin- 
ing them saw his way both to improve and to cheapen the process 
of making them. He therefore put himself in communication 
with Perry, and the result was that he began to make barrel 
pens for him in 1828 and slip pens in 1829. Perry, who did much 
to popularize the steel pen and bring it into general use, in his 
patent of 1830 sought to obtain greater flexibility by forming 
a central hole between the points and the shoulders and by 
cutting one or more lateral slits on each side of the central 
slit; and Joseph Gillot, in* 1831 described an improvement 
which consisted in forming elongated ^points on the nibs of 
the pens. 

j The metal used consists of rolled sheets of cast steel of the 
finest quality made from Swedish charcoal iron. These sheets, 
after being cut into strips of suitable width, annealed in a muffle- 
furnace and pickled in a bath of dilute sulphuric acid to free 
the^surface from oxidized scale, are rolled between steel rollers till 
they are reduced to ribbons of an even thickness, about T Jjy in. 
From these ribbons the pen blanks are next punched out, and 
then, after being embossed with the name of the maker or other 
marks, are pierced with the central perforation and the side or 
shoulder slits by which flexibility is obtained. After another 
annealing, the blanks, which up to this point are flat, arc 
“ raised ” or rounded between dies into the familiar semi- 
cylindrical shape. The next process is to harden and temper 
them by heating them in iron boxes in a muffle-furnace, plunging 
them in oil, and then heating them over a fire in a rotating 
cylindrical vessel till their surfaces attain the dull blue tint 
characteristic of spring-steel elasticity. Subsequently they 
are “ scoured ” in a bath of dilute acid, and polished in a 
revolving cylinder. The grinding of the points with emery 
follows, and then the central slit is cut by the aid of fwo 
very fine-edged cutters. Finally the pens are again^olishcd, 
are coloured by being heated over a fire in a revolving 
cylinder, and in some eases are coated with a varnish of shellac 
dissolved in alcohol. Birmingham was the first home of the 
stccl-pen industry, and continues its principal centre. The 
manufacture on a large scale was begun in the United States 
^bout i860 at Camden, N. J., where the Esterbrook Steel Pen 
Manufacturing Company was incorporated in 1866. 

Metals other than steel have frequently been suggested by 
inventors, those most commonly proposed being gold, silver, 
zinc, German silver, aluminium and aluminium 
bronze. Dr W. II. Wollaston, it is recorded, had 0 9a *' 

a gold pen composed of two thin strips of gold tipped 
with rhodium, apparently made on the principle patented by 
Donkin in 1808, and Lord Byron used one in 1810. Gold 
being extremely resistant to corrosion, pens made of it are very 
durable, but the metal is too soft for the points, which wear 
quickly unless protected by some harder material. For this 
purpose iridium is widely employed, by fusing the gold round 
it with a blowpipe. 

Various devices have been adopted in order to increase the 
time for w'hich a pen can b* used without a fresh supply of ink. 
r !liese fall into two main classes. In one, the form 
of the nib itself is modified, or some attachment 
is added, to enlarge the ink capacity; in the other, • 
which is by far the more important, the holder of the pen is 
utilized as a cistern or reservoir frqm which ink is supplied 
to the nib. Pens of the second class, which have the further 
advantage of being portable, are heard of under the name 01 
“ fountain inkhorns ” or fountain pnens ” so far back as the 
beginning of the 18th century, but ij was* not till a hundred 
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years later that inventors applied themselves seriously to their 
construction. Joseph Bramah patented several plans ; one was 
to employ a tube of silver or other metal so thin that it could 
be readily squeezed out of shape, the ink within it being thus 
forced out to the nib, and another was to fit the tube with a 
piston that could slide down the interior and thus eject ink. 
in modern fountain pens a feed bar conveys, by capillary action, 
a fresh supply of ink to replace that which has been left on the 
paper in the act of writing, means being also provided by which 
air can pass into the reservoir and fill the space left empty by 
the outflowing ink. In another form of reservoir pen, which 
is usually distinguished by the name stylograph, there is no 
nib, but the ink flows out through a minute hole at the end 
of the holder, which terminates in a conical point. An iridium 
needle, held in place by a fine spring, projects slightly through 
the hole and normally keeps the aperture closed; but when 
the pen is pressed on the paper, the needle is pushed back and 
allows a thin stream of ink to flow out. 

Sec J. P. Maginnis, ” Reservoir, Stylograpliic and Fountain 
Pens/' Cantor Lectures , Society of Arts (1905). 

PENALTY (Lat. poena, punishment), in its original meaning, 
a punishment inflicted for some violation of the law or rule 
of conduct. Although still freely used in its original sense in 
such phrases, for example, as “ the death penalty,” “ the penalty 
of rashness,” &c., the more usual meaning attached to the word 
is that of a pecuniary mulct. Penalty is used specifically* f or 
a sum of money recovered by virtue of a penal statute, or re- 
coverable in a court of summary jurisdiction for infringement 
of a statute. A sum of money agreed upon to be paid in case 
of non-performance of a condition in a bond or in breach of a 
contract or any stipulation of it is also termed a penalty (see 
Damages). 

PENANCE (Old Fr. penance , fr. Lat. poenitentia, penitence), 
strictly, repentance of sins. Thus in the Douai version of the 
New Testament the Greek word /Atravota is rendered “ penance,” 
where the Authorized Version has “ repentance,” The two 
words, similar in their derivation and original sense, have 
however come to be symbolical of conflicting views of the essence 
of repentance, arising out of the controversy as to the respective 
merits of “ faith ” and “ good works.” The Reformers, uphold- 
ing the jloctrine of justification by faith, held that repentance 
consisted in a change of the whole moral attitude of the mind 
and soul (iirurrpifairQai, Matt. xiii. 15; Luke xxii. 32), and that 
the Divine forgiveness followed true repentance and confession 
to God without any reparation of “ works.” This is the view 
generally held by Protestants. In the Roman Catholic Church 
the sacrament of penance consists of three parts : contritio 6 
confessio, satisf actio. ContrUio is in fact repentance as Protestant 
theologians understand it, i.e. sorrow' for sin arising from love 
of God, and long before the Reformation the schoolmen debated 
the question whether complete “ contrition ” was or was not 
in itself sufficient to obtain the Divine pardon. The Council 
of Trent, however, decided, that “ reconciliation ” could not 
follow such contrition without the other parts of the sacrament, 
w hich form part of it ( sine sacramenti voto,quod in ilia includatur). 
Contrition is also distinguished from “ attrition ” ( attritio ), i.e . 
repentance due to fear of punishment. It was questioned 
whether a state of mind thus produced would suffice for obtaining 
the benefits of the sacrament ; this point was also set at rest by 
the Council of Trent, which decided that attrition, though not 
in itself capable of obtaining the justification of the sinner, is 
also inspired by God and thus disposes the soul to benefit by 
the grace of the sacrament. * 

The word “ penance,” applied to the whole sacrament, is 
also used of the works of satisfaction imposed by the priest on 
the pchitent, i.e. the temporal punishment (poena). This 
varies with the character and heinousness of the offences com- 
mitted. In the middle «• ages “doing penance” was often a 
process as terrible find humiliating to the penitent as it was 
possibly edifying to the Church. Public penances have, how- 
ever, long been abolished in all ‘branches of tfie Christian 
Churctfi. (Sec Confession.) 
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PENANG ( Pulau Pinanf>, i.e. Areca-nut Island), the town 
and island which, after Singapore, form the most important 
portion of the Crown colony of the Straits Settlements. The 
island is situated in 5 0 24/ N. and ioo° 21' E., and distant about 
2\ m. from the west coast of the Malay Peninsula. The island fs 
about 1 5i m. long by ioi m. wide at its broadest point. Its area 
is something over 107 sq. m. The town, which is built on a pro- 
montory at a point nearest to the mainland, is largely occupied by 
Chinese and Tamils, though the Malays are also well represented. 
Behind the town, Penang Hill rises to a height of some 2700 ft., 
and upon it are built several government and private bungalows. 
The town possesses a fine European club, a racecourse, and good 
golf links. Coco-nuts are grown in considerable quantities 
along the seashore, and rice is cultivated at Balek Pulau and in 
the interior, but the jungle still spreads over wide areas. Penang 
has an excellent harbour, but has suffered from its proximity 
to Singapore. There are a Church of England and a Roman 
Catholic church in the ^own, 4 and a training college under the 
Roman Catholic missionaries of the Soci^te des Missions 
Etrang^res at Pulau Tikus, a few miles outside the town. 

Administration . — Since 1867 Penang has been under the 
administrative control of a resident councillor who is responsible 
to the governor of the Straits. He is aided in his duties by 
officers of the Straits Civil Service. Two unofficial members 
of the legislative council of the colony, which holds its sittings 
in Singapore, are nominated by the governor, with the sanction 
of the secretary of state for the colonies, to represent Penang. 
Their term of office is for five years. The official name of the 
island is Prince of Wales Island and that of the town is George- 
town; neither of these names, however, is in general use. Among 
the Malays Penang is usually spoken of as Tattjong or “ The 
Cape,” on account of the promontory upon which the town is 
situated. The town is administered by a municipal council 
composed of ex officio , nominated, and elected members. 

Population .— The population of Penang at the time of the 
census of 1901 was 128,830, of whom 85,070 were males (69,210 
over and 15,860 under 15 years of age), and 43,760 were females 
(28,725 over and 1 5,035 under 15 years of age). The population 
was composed of 71,462 Chinese, 34,286 Malays, 18,740 Tamils 
and other natives of India, 1649 Eurasians, 993 Europeans and 
Americans, and 1699 persons of other nationalities. As in other 
parts of the Straits Settlements the men are far more numerous 
than the women. The total population of the settlement of 
Penang, which includes not only the island but Province 
Wellesley and the Bindings, was 248,207 in 1901. 

Shipping . — The number of ships which entered and left the port 
of Penang during 1906 was 2324 with an aggregate tonnage of 
2,868,459. Of these 1802 were British with an aggregate tonnage of 
1,966,286. These figures reveal a considerable falling-off during the 
past decade, the number of vessels entering and leaving the port 
in 1898 being 5114 with an aggregate tonnage of 3,761,094. This 
is mainly due to the construction of the railway which runs from a 
point on the mainland opposite to Penang, through the Federated 
Malay States of PSrak, SelSLngor and the NSgri iSmbilan to Malacca, 
and has diverted to other ports and eventually to Singapore much 
of the coastal traffic which formerly visited Penang. 

Finance and Trade . — The revenue of Penang, that is to say, not 
only of the island but of the entire settlement, amounted in 1906 
to $6,031,917, of which $2,014,033 was derived from the revenue 
farms for the collection of import duties on opium, wine and spirits; 
$160,047 from postal revenue; $119,585 from land revenue; $129,151 
from stamps. The expenditure for 1906 amounted to $5,072,406, 
of which $836,097 was spent on administrative establishments, 
$301,252 on the upkeep of existing public works; $415,175 on the 
construction of works and buildings, and of new roads, streets, 
bridges, &c. The imports in 1906 were valued at $94,546,112; 
.the exports at $90,709,225. Of the imports $57,880,889 worth 
came from the United Kingdom or from British possessions or 
protectorates; $23,937,737 worth came from foreign countries; 
and $3,906,241 from tne Bindings, Malacca and Singapore. Of the 
exports, $23,122,947 went to the United Kingdom, or to British 
possessions or protectorates; $37,671,033 went to foreign countries; 
and $2,754,238 went to the Bindings, Malacca or Singapore. 

History . — Penang was fpunded on the 17th of July 1786, 
having been ceded tp the East India Company by the Sultan 
of K6dah in 1785 by an agreement with Captain Light, for an 
annuity of $10,000 for eight years. In 1791 the subsidy was 
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changed to $6000, in perpetuity; but some years later this was 
raised to $10,000, and is still annually paid. This final addition 
was made when Province Wellesley was purchased by the East 
Ifcdia Company for $2000 in 1798. At the time of the cession 
Penang was almost uninhabited. In 1796 it was made a penal 
settlement, and 700 convicts were transferred thither from the 
Andaman Islands. In 1805 Penang was made a separate 
presidency, ranking wtth Bombay and Madras; and when in 
1826 Singapore and Malacca were incorporated with it, Penang 
continued to be the seat of government. In 1829 Penang was 
reduced from the rank of a presidency, and eight years later 
the town of Singapore was made the capital of the Settlements. 
In 1867 the Straits Settlements were created a Crown colony, 
in which Penang was included. 

See Straits Settlements Blue Book 1906 (Singapore, 1907); The 
Straits Directory (Singapore, 1907); Sir Frank Swettenham, British 
Malaya (London, 1906). (H. Cl.) 

PENARTH, an urban district and Seaport in the southern 
parliamentary division of Glamorganshire, Wales, 166 m. by rail 
from London, picturesquely situated on rising ground on the 
south side of the mouth of the Ely opposite Cardiff, from which 
it is 4 m. distant by rail and 2 m. by steamer. Pop. (1901), 14,228. 
The place derives its name from two Welsh words, “ pen,” a head, 
and “ garth,” an enclosure. Penarth was a small and unimpor- 
tant village until a tidal harbour at the mouth of the Ely was 
opened in 1859, and a railway, 6 m. long, was made about the 
same time, connecting the harbour with the Taff Vale railway 
at Radyr. A dock, authorized in 1857, was opened in 1865, 
when all three undertakings, which had cost £775,000, were 
leased in perpetuity to the Taff Vale Railway Company. The 
monopoly which the Bute Docks at Cardiff had previously 
enjoyed in shipping coal from the valleys of the Taff and Rhondda 
was thus terminated. The town is frequented in summer as a 
bathing-place, and the Rhaetic beds at the head are of special 
interest to geologists. On this head there stood an old church, 
probably Norman, which served as a landmark for sailors. 
The remains of an old chantry have been converted into a barn. 
Besides two Established and one Roman Catholic church, the 
principal buildings of Penarth are its various Nonconformist 
chapels, intermediate and technical school (1894), custom-house, 
dock offices, and Turner House with a private art gallery which 
is thrown open on certain days to the public. Three miles to 
the west is Dinas Powis Castle. In 1880-1883 gardens were 
laid out along the cliff, in 1894 a promenade and landing-pier 
with a length of 630 ft. were constructed, and in 1900 a marine 
subway open at all times for foot passsngers was made under 
the river Ely. The dock, as first constructed, comprised 17^ 
acres, was extended in 1884 at a cost of £250,000, and now 
covers 23 acres with a basin of 3 acres. It is 2900 ft. in length, 
has a minimum depth of 26 ft., and is furnished with every 
modern appliance for the export of coal, of which from 20,000 
to 30,000 tons can be stored in the sidings near by. The 
Penarth — Ely tidal harbour has a water area of 55 acres with 
a minimum depth of 20 ft., and a considerable import trade is 
carried on here mainly by coasting vessels; but as only one of 
its sides has wharves (about 3000 ft. along) scarcely more than 5 % 
of the total shipping of the port is done here. It has commo- 
dious warehouses, also tanks to hold about 6000 tons of oil. 

PENATES (from Lat. penus , eatables, food), Roman gods of the 
store-room and kitchen. The store-room over which they 
presided was, in old times, beside the atrium , the room which 
served as kitchen, parlour, and bedroom in one; but in later 
times the store-room was in the back part of the house. It was 
sanctified by the presence of the Penates, and none but pure 
*nd chaste persons might enter it, just as with the Hindus 
the kitchen is sacred and inviolable. They h # ad no individual 
names, but were always known under the general designation, 
Penates. Closely associated with the Penates were the Lares 
(?•».) another species of domestic deity, who seem to have 
been the deified spirits of deceased ancestors. But while each 
family had two Penates it had but one Ear. In the household 
shrine the image of the Lar (dressed in a toga) was placed 
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between the two images of the Penates, which were represented 
as dancing and elevating a drinking-horn in token of joy and 
plenty. The three images together were sometimes called 
Penates, sometimes Lares, and either name was used metaphori- 
cally for “ home.” The shrine stood originally in the atrium , 
but when the hearth and the kitchen were separated from the 
atrium and removed to the back of the house, and meals were 
taken in an upper storey, the position of the shrine was also 
shifted. In the houses at Pompeii it is sometimes in the kitchen, 
sometimes in the rooms. In the later empire it was placed 
behind the house-door, and a taper or lamp was kept burning 
before it. But the worship in the interior of the house was also 
kept up even into Christian times; it was forbidden by an 
ordinance of Theodosius (a.d. 392). The old Roman used, in 
company with his children and slaves, to offer a morning sacrifice 
and prayer to his household gods. Before meals the blessing 
of the gods was asked, and after the meal, but before dessert, 
there was a short silence, and a portion of food was placed on 
the hearth and burned. If the hearth and the images were not 
in the eating-room, either the images Vere brought and put 
on the table, or before the shrine was placed a table on which 
were set a salt-cellar, food and a burning lamp. Three days 
in the month, viz. the Calends, Nones and Ides (i.e. the first, 
the fifth or seventh, and the thirteenth or fifteenth), were set 
apart for special family worship, as were also the Caristia 
(Feb. 22) and the Saturnalia in December. On these days as 
well as on such occasions as birthdays, marriages, and safe 
returns from journeys, the images were crowned and offerings 
made to them of cakes, honey, wine, incense, and sometimes a 
pig. As each family had its own Penates, so the state, as a 
collection of families, had its public Penates. Intermediate 
between the worship of the public and private Penates were 
probably the rites (sacra) observed by each clan (gens) or collec- 
tion of families supposed to be descended from a common 
ancestor. The other towns of Latium had their public Penates as 
well as Rome. The sanctuary of the whole Latin league was at 
Lavinium. To these Penates at Lavinium the Roman priests 
brought yearly offerings, and the Roman consuls, praetors 
and dictators sacrificed both when they entered on and when 
they laid down their office. To them, too, the generals sacrificed 
before departing for their province. Alba Longa,# the real 
inother-city of Latium, had also its ancient Penates, and the 
Romans maintained the worship on the Alban mount long after 
the destruction of Alba Longa. The Penates had a temple of 
their own at Rome. It was on the Vclia near the Forum, and 
has by some been identified with the rouriH vestibule of the 
church of SS. Cosma e Damiano. In this and many other temples 
the Penates were represented by two images of youths seated 
holding spears. The Penates w r ere also worshipped in the neigh- 
bouring temple of Vesta. To distinguish the two worships 
it has been supposed that the Penates in the former temple 
were those of Latium, while those in the temple of Vesta were 
the Penates proper of Rome. Certainly the worship of the 
Penates, whose altar was the hearth and to whom the kitchen 
was sacred, was closely connected with that of Vesta, goddess 
of the domestic hearth. 

The«origin and nature of the Penates was a subject of much 
discussion to the Romans themselves. They w'ere traced to the 
mysterious worship of Samothrace; Dardanus, it was said, took 
the Penates from Samothrace to Troy, and after the destruction 
of Troy, Aeneas brought them to Italy and established them at 
Lavinium. From Lavinium Ascanius carried the worship to 
Alba Longa, and from Alb^ Longa it was brought to Rome. 
Equally unsatisfactory with this attempt to connect Roman 
religion with Greek legend are the vague and mystic speculations 
in which the later Romans indulged respecting the nature of 
the Penates. Some said they were the great gods to whom we 
owe breath, body and reason, viz. *Jupiter representing the 
middle ether, Juno the lowest air and tht earth, and Minerva 
the highest ether, to whom some added Mercury as the god 
of speech (Servius, on Aeh. ii. 296; Macrobius, Sat. iii. 4, 8; 
Amobius, Adv. Nat. iii. 40). Others identified *hem with* Apollo 
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and Neptune (Macrob. iii. 4, 6; Amob. loc. cil.; Servius, on 
Am . iii. 119). The Etruscans held the Penates to be Ceres, Pales 
and Fortuna, to whom others added Genius Jovialis (Servius on 
Aen. ii. 325; Arnob. loc. cit.). The late writer Martianus Capella 
records the view that heaven was divided into sixteen regions, in 
the first of which were placed the Penates, along with Jupiter, 
the Lares, &c. More fruitful than these misty speculations is 
the suggestion, made by the ancients themselves, that the 
worship of these family gods sprang from the ancient Roman 
custom (common to many savage tribes) of burying the dead 
in the house. But this would account for the worship of the 
Lares rather than of the Penates. A comparison with other 
primitive religious beliefs suggests the conjecture that the 
Penates may be a remnant of fetishism or animism. The Roman 
genii seem certainly to have been fetishes and the Penates were 
perhaps originally a species of genii. Thus the Penates, as 
simple gods of food, are probably much more ancient than 
deities like Jupiter, Neptune, Apollo and Minerva. 

With the Penates we may compare the kindly household gods 
of old Germany; they too had their home on the kitchen hearth 
and received offerings of food and clothing. In the castle of 
Hudemuhlen (Hanover) there was a kobold for whom a cover 
was always set on the table. In Lapland each house had one 
or more spirits. The souls of the dead are regarded as house- 
spirits by the Russians; they are represented as dwarfs, and*are 
served with food and drink. Each house in Scrvia has its 
patron-saint. In the mountains of Mysore every house has its 
bhuta or guardian deity, to whom prayer and sacrifices are 
offered. The Chinese god of the kitchen presents some curious 
analogies to the Penates : incense and candles are burnt before 
him on the first and fifteenth of the month; some families burn 
incense and candles before him daily; and on great festivals, 
one of which is at the winter solstice (nearly corresponding to 
the Saturnalia), he is served with cakes, pork, wine, incense, 
&c., which are placed on a table before him. 

See Roman Religion. (J. G. Fr. ; X.) 

PENCIL (Lat. penicillus , brush, literally little tail), a name 
originally applied to a small fine-pointed brush used in painting, 
and still employed to denote the finer camel’s-hair and sable 
brushes used by artists, but now commonly signifying solid 
cones or rods of various materials used for writing and drawing. 
It has been asserted that a manuscript of Theophilus, attributed 
to the 13th century, shows signs of having been ruled with a 
black-lead pencil; but the first distinct allusion occurs in the 
treatise on fossils by Conrad Gesner of Zurich (1565), who 
describes an article' for writing formed of wood and a piece of 
lead, or, as he believed, an artificial composition called by some 
stimmi anglicanum (English antimony). The famous Borrowdale 
mine in Cumberland having been discovered about that time, 
it is probable that we have here the first allusion to that great 
find of graphite. While the supply of the Cumberland mine 
lasted, the material for English pencils consisted simply of the 
native graphite as taken from the mine. The pieces were 
sawn into thin sheets, which again were cut into the slender 
square rods forming the “ lead ” of the pencil. 

Strenuous efforts were made on the continent of Europe and 
in England to enable manufacturers to become independent 
of the product of the Cumberland mine. In Nuremberg, where 
the great pencil factory of the Faber family (q.v.) was established 
in 1760, pencils were made from pulverized graphite cemented 
into solid blocks by means of gums, resins, glue, sulphur and 
other such substances, but none of these preparations yielded 
useful pencils. In the year 1795 N. J. Conti ( q.v .), of Paris, 
devised the process by which now all black-lead pencils, and 
indeed pencils of all sorts, are manufactured. In 1843 William 
Brockedon patented a process for compressing pure black-lead 
powder into solid compact blocks by which he was enabled to 
use the dust, fragments, and cuttings of fine Cumberland lead. 
Brockedon’s process would have proved successful but the 
exhaustion of the Borrowdale supplies and the excellence of 
ContS’e process rendered it more of scientific interest than of 
commercial valufe . 
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The pencil leads prepared by the Cont6 process consist of a 
mixture of graphite and clay. The graphite, having been pulver- 
ized and subjected to any necessary purifying processes, is 
“ floated ” through a series of settling tanks, in each of which 
the comparatively heavy particles sink, and only the still finer 
particles are carried over. That which sinks in the last of the 
series is in a condition of extremely fine division, and is used 
for pencils of the highest quality. The cfay, which must be free 
from sand and iron, is treated in the same manner. Clay and 
graphite so prepared are mixed together in varying propor- 
tions with water to a paste, passed repeatedly through a 
grinding mill, then placed in bags and squeezed in a 
hydraulic press till they have the consistency of stiff dough, 
in which condition they are ready for forming pencil rods. For 
this purpose the plastic mass is placed in a strong upright 
cylinder, from which a plunger or piston, moved by a screw, 
forces it out through a perforated base-plate in a continuous 
thread. This thread is finally divided into suitable lengths, 
which are heated in a closed crucible for some hours. The two 
factors which determine the comparative? hardness and blackness 
of pencils are the proportions of graphite and clay in the leads 
and the heat to which they are raised in the crucible. According 
as the proportion of graphite is greater and the heat lower the 
pencil is softer and of deeper black streak. 

The wood in which the leads are cased is pencil cedar from 
Juniperus virginiana for the best qualities, and pine for the 
cheaper ones. A board of the selected wood, having a thickness 
about equal to half the diameter of the finished pencil and as 
w ide as four or six pencils, is passed through a machine which 
smooths the surface and cuts round or square grooves to receive 
the leads. The leads being placed in the grooves the board is 
covered with another similarly grooved board, and the two 
are fastened together with glue. When dry they are taken 
to rapidly revolving cutters which remove the wood between 
the leads. The individual pencils thus formed only need to 
be finished by being dyed and varnished and stamped with 
name, grade, &c. Instead of wood, paper has been tried for 
the casings, rolled on in narrow strips which are torn off to 
expose fresh lead as the point becomes worn down by use. 

Black pencils of an inferior quality are made from the dust of 
graphite melted up with sulphur and run into moulds. Such, with 
a. little tallow added to give them softness, are the pencils commonly 
used by carpenters. Coloured pencils consist of a mixture of clay, 
with appropriate mineral colouring matter, wax. and tallow, treated 
by the Cont6 method, as in making lead pencils. In indelible and 
copying pencils the colouring matter is an aniline preparation mixed 
with clay and gum. The mixture not only makes a streak which 
adheres to the paper, but, when the writing is moistened with water, 
it dissolves and assumes the appearance and properties of an ink. 

PENDA, king of Mercia (d. 654 or 655), son of Pybba, probably 
came to the throne in 626, but it is doubtful whether he actually 
became king of Mercia until 633, the year of the defeat and death 
of Edwin of Northumbria. According to the Anglo-Saxon 
Chronicle he was eighty years old at his death, but the energy 
of his administration and the evidence with regard to the ages 
of his children and relatives render it almost impossible. In 
628 the Chronicle records a battle between him and the West 
Saxons at Cirencester in that year. In 633 Penda and Ceadwalla 
overthrew Edwin at Hatfield Chase; but after the defeat of 
the Welsh king by Oswald at “ Hefenfelth ” in 634, Mercia 
seems to have been for a time subject to Northumbria. In 
642 Penda slew Oswald at a place called Maerfeld. He was 
.continually raiding Northumbria and once almost succeeded 
in reducing Bamborough. He drove Cenwalh of Wessex, who 
had divorced his sister, from his throne. In 654 he attacked the 
East Angles, and slew their king Anna (see East Anglia). 
In 654 or 655 he> invaded Northumbria in spite of the attempts 
of Oswio to buy him off, and was defeated and slain on the 
banks of the " Winwaed.” In the reign of Penda the districts 
corresponding to Cheshire, Shropshire and Herefordshire were 
probably acquired, and he established his son Peada as a 
dependent prince in Middle Anglia. Although a pagan, he 
allowed his daughter Cyneburg to marry Alchfrith, the son of 
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Oswio, and it was in his rerign that Christianity was introduced 
into Middle Anglia by his son Peada. 

See Bede, Hist. Eccl. (ed. C. Plummer, Oxford, 1890); Anglo-Saxon 

'hronicle (ed. Earle and Plummer, Oxford, 1899). 

PENDANT (through Fr. from Lat. pendere , to hang), any hang- 
ing object, such as a jewel or other ornament hanging from 
a brooch, bracelet, &c., or the loose end of a knight’s belt left 
hanging after passing through ttje buckle, and terminating in 
an ornamental end. In architecture the word is applied to an 
elongated boss, either moulded or foliated, such as hangs down 
from the intersection of ribs, especially in fan tracery, or at the 
end of hammer beams. Sometimes long corbels, under the wall 
pieces, have been so called. The name has also been given to 
the large masses depending from enriched ceilings, in the later 
works of the Pointed style. “ Pendants ” or “ Pendent posts ” 
are those timbers which are carried down the side of the wall 
from the plate, and receive the hammer braces. 

PENDENTIVE, the term given in architecture to the bridging 
across the angles of a square hall, so as to obtain a circular base 
for a dome or drain. - This may be done by corbelling out in 
the angles, in which case the pendentive may be a portion of a 
hemisphere of which the half diagonal of the square hall is the 
radius; or by throwing a series of arches across the angle, each 
ring as it rises advancing in front of the one below and being 
carried by it during its construction; in this case the base 
obtained is octagonal, so that corbels or small pendentives 
are required for each angle of the octagon, unless as in the church 
of SS. Sergius and Bacchus at Constantinople a portion of the 
dome is set back; or again, by a third method, by sinking a 
semicircular niche in the angle. The first system was that 
employed in St Sophia at Constantinople, and in Byzantine 
churches generally, also in the domed churches of Perigord and 
Aquitaine. The second is found in the Sassanian palaces of 
S.*rbistan and Firuzabad, and in medieval architecture in 
England, France and Germany, where the arches are termed 
“ squinches.” The third system is found in the mosque at 
Damascus, and was often adopted in the churches in Asia 
Minor. There is still another method in which the pendentive 
and cupola are part of the same hemispherical dome, and in 
this case the ring courses lie in vertical instead of horizontal 
planes, examples of which may be found in the vault of Magnesia 
on Maeander in Asia Minor, and in the tomb at Valence known 
as le pendentif de Valence. The problem is one which has taxed 
the ingenuity of many builders in ancient times; the bas-reliefs 
found at Nimrud show that in the 9th ccaturv b.c. domes were 
evidently built over square halls, and must have been carried 
on pendentives of some kind. 

PENDER, SIR JOHN (1816-1896), British cable pioneer, was 
born in the Vale of Leven, Scotland, on the 10th of September 
1816, and after attending school in Glasgow became a successful 
merchant in textile fabrics in that city and in Manchester. 
His name is chiefly known in connexion with submarine cables, 
of which on the commercial side he was an important promoter. 
He was one of the 345 contributors who each risked a thousand 
pounds in the Transatlantic Cable in 1857, and when the Atlantic 
Cable Company was ruined by the loss of the 1865 cable he 
formed the Anglo-American Telegraph Company to continue 
the work, but it was not till he had given his personal guarantee 
for a quarter of a million pounds that the makers would under- 
take the manufacture of a new cable. But in the end he was 
justified, and telegraphic communication with America became 
a commercial success. Subsequently he fostered cable enter- 
prise in all parts of the world, and at the time of his death, 
which occurred at Footscray Place, Kent, on the 7th of July 
1896, he controlled companies having a capital of 15 millions 
sterling and owning 73,640 nautical miles of cables. He repre- 
sented Wick Burghs in parliament from 1872* to 1885 and from 
1892 to 1896. He was made a K.C.M.G. in 1888 and was pro- 
moted in 1892 to be G.C.M.G. His eldest son James (b. 1841), 
who was M.P. for Mid Northamptonshire in 1895-1900, was 
created a baronet in 1897; an d his third son, John Denison 
(h- 1855), was created a K,C.M,G. in 1901, 


PENDLESIDE SERIES, in geology, a scries of shales between 
the upper division of the Carboniferous Limestone and the 
Millstone Grits occurring in the Midlands between Stoke-on- 
Trent and Settle. It consists of black limestones at the base, 
followed by black shales with calcareous nodules, which pass 
into sandy shales with ganister-like sandstones. In places 
the series attains a thickness of 1500 tooo ft., and where it is 
thickest the Millstone Grits also attain their maximum thickness. 
The peculiarities of the series, which is characterized bv a rich 
fauna with Product us giganteus , P. striatus , Dibun ophyllmn , 
Cyathaxonia cornu and Lonsdaleia floriformis , can be best 
studied on the western slope of Pendle Hill, 1 Lancashire, in the 
valley of the Hodder, dividing the counties of Lancashire and 
Yorkshire, at Mam Tor and the Edale valley in Derbyshire, and 
Morredge, the Dane valley in north Staffordshire, Bagillt and 
Tcilia in North Wales, and Scarlett and Poolvash, Isle of Man. 
The limestones at the base are hard, compact and fissile, often 
cherty, and vary much in the amount of calcium carbonate which 
they contain, at times passing into calcareous shales. 

These limestones and shales contain* a distinct fauna which 
appears for the first time in the Midlands, characterized by 
Pterinopecten papyraceus , Posidoniella laevis, Posidonomya 
Becheri , Posidonomya membranacea , Nomisnwceras rotijorme 
and Glyphioceras striatus. Immediately below beds with this 
fauna are thin limestones with Prolecanites compressus , Strobo - 
cents bisulcatus, many trilobites, and corals referable to the 
genera Cyathaxonia , Zaphrentis and Aniplexizaphretttis. The 
fauna characteristic of the Carbontfcrous Limestone becomes 
largely extinct and is replaced by a shale fauna, but the 
oncoming of the age of Goniatites is shown by the presence 
in the upper part, of the Carboniferous Limestone of numerous 
species and genera of this group, Glyphioceras crenestria being 
the most common and having the wider horizontal range. 
The whole Pendleside series can be divided into zones by the 
different species of Goniatites. At the base Prolecanites com - 
pressus characterizes the passage beds between the Carboniferous 
Limestone and the Pendlesides; Nomismoceras roti forme and 
Glyphioceras striatus are found in a narrow zone immediately 
above. Then Glyphioceras reticulatum appears and reaches 
its maximum, and is succeeded by Glyphioceras diadenta 
and Glyphioceras spirale , while immediately below the 
Millstone (hits Glyphioceras bilingue appears and passes up in 
that series. The Millstone Grits are characterized by the 
presence of Gastrioceras Listen. The Pendleside series is 
therefore characterized by an Upper Carboniferous fauna, 
Pterinopecten papyraceus , Posidoniella laevis and some other 
'species which pass up right through the Coal Measures appearing 
for the first time, and the base of the series marks the division 
be tween Upper and Ix>wer Carboniferous times. 

The series passes eastward into Belgium and thence into 
Germany, when the same fossil zones are found in the basin of 
Namur and the valley of the Dill. Traced westward the series is 
well developed in Co. Dublin and on the west coast of Cos. Clare 
and Limerick. There can be no doubt that the Pendleside series 
of the Midlands represents the Lower Culm of Codden Hill, 
north Devon, and the T^ower Culm of the continent of Europe. 
The faunas in these localities have the same biological succession 
as in the midlands. 

See Whedton Hind and J. Allen Howe, Quart. Journ. Geog. 
Soc. vol. lvii. (1901), and numerous other papers by the first-named 
author. (W. H.) 

PENDLETON, EDMUND (1721-1803), American lawyer and 
statesman, was born, of English Royalist descent, in Caroline 
county, Virginia, on the gth of September 1721. He was 
self-educated, but after reading law and being admitted to the 
bar (1744) his success was immediate. He served in the 
Virginia house of burgesses from 1752 until the organization 
of the state government in 1776, was the recognized leader of 
the Conservative Whigs, and took a leading part in opposing 
the British government. He was a member of the Virginia 
committee of correspondence in 1773, in, 1774 was president 
of the Virginia provincial convention/ and a ipember of *the first 
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Continental Congress. In 1776, as president of the provincial 
convention, which adopted a state constitution for Virginia, 
hz drew up the instructions to the Virginia members of Congress 
directing them to advocate the independence of the American 
colonies. In the same year he became president of the Virginia 
committee of safety, and in October was chosen the first 
speaker of the house of delegates. With Jefferson and Chan- 
cellor George Wythe he drew up a new law code for Virginia. 
He was president of the court of chancery in 1777-1788, and 
from 1779 until his death was president of the Virginia court of 
appeals. He was an enthusiastic advocate of the Federal consti- 
tution, and in 1788 exerted strong influence to secure its ratifi- 
cation by his native state. lie was a leader of the Federalist 
party in Virginia until his death at Richmond, Va., on the 
23rd of October 1803. 

PENDLETON, GEORGE HUNT (1825-1889), American lawyer 
and legislator, was born in Cincinnati, Ohio, on the 25th of 
July 1825. He was educated at the university of Heidelberg, 
studied law, was admitted to the bar, and began to practise 
at Cincinnati. He was* a member of the Ohio senate in 1854 
and 1855, and from 1857 to 1865 was a Democratic member of 
the national House of Representatives, in which he opposed 
the war policy of Lincoln. In 1864 he was the Democratic 
candidate for vice-president. After leaving Congress he became 
one of the earliest champions of the “ Ohio idea ” (which 
he is said to have originated), demanding that the government 
should pay the principal of its 5-20-year 6 % bonds in the 
“ greenback ” currency instead of in coin. The agricultural 
classes of the West regarded this as a means of relief, and 
Pendleton became their recognized leader and a candidate for the 
Democratic nomination to the presidency in 1868, but he failed 
to receive the requisite two-thirds majority. In 1869 he was the 
Democratic candidate for governor of Ohio, but was defeated 
by Rutherford 13 . Hayes. For the next ten years he devoted 
himself to the practice of law and to the supervision of the 
Kentucky Railroad Company, of which he had become president 
in 1869. From 1879 to 1885 he was a Democratic member of 
the United States Senate, and introduced the so-called Pendleton 
Act of 1883 for reforming the civil service, hostility to which 
lost, him his seat in 1885. He was minister to Germany from 
1885 to tfce summer of 1889, and died at Brussels on the 24th 
of November 1889. 

PENELOPE, in Greek legend, wife of Odysseus, daughter of 
Icarius and the nymph Periboea. During the long absence 
of her husband after the fall of Troy many chieftains of Ithaca 
and the islands round about became her suitors; and, to rid 
herself of the importunities of the wooers, she bade them waiG 
till she had woven a winding-sheet for old Laertes, the father 
of Odysseus. But every night she undid the piece which she 
had woven by day. This she did for three years, till her maids 
revealed the secret. She was relieved by the arrival of Odysseus, 
who returned after an absence of twenty years, and slew the 
wooers. The character of Penelope is less favourable in late 
writers than in the Homeric story. During her husband’s absence 
she is said to have become the mother of Pan by Hermes, and 
Odysseus, on his return, repudiated her as unfaithful (Herodotus 
ii. 145 and schol.). She thereupon withdrew to SparU and 
thence to Mantineia, where she died and where her tomb was 
shown. According to another account she married Tclegonus 
the son of Odysseus and Circe, after he had killed his father, 
and dwelt with him in the island of Aeala or in the Islands of 
the Blest (Ilyginus, Feb. 127). 

PENGELLY, WILLIAM (1812-1894), English geologist and 
anthropologist, was bom at East Looe in Cornwall on the 12th 
of January 1812, the son of the captain of a small coasting vessel. 
He began life as a sailor, after an elementary education in 
his native village, but in 1828 he abandoned a seafaring life. 
He had developed a passion for learning, and about 1836 he 
removed to Torquay «and started a school; in 1846 he became 
a private tutor in mathematics and natural science. Geology 
had in early years attracted 'his attefition, but it was not until 
he was Jibout 30 yet ars of age that he began seriously to cultivate 


the study. In 1837 he was instrumental in the reorganization 
of the Torquay Mechanics’ Institute, in 1844 mainly owing to 
his energy the Torquay Natural History Society was founded, 
and in 1862 he assisted in founding the Devonshire Associatior 
for the Advancement of Literature, Science and Art. Meanwhile 
he had been occupied in collecting fossils from many parts 
of Devon and Cornwall, and in i860 the Baroness Burdett- 
Coutts acquired and presented them ttf the Oxford Museum, 
where they form “ The Pengelly Collection.” Through the 
generosity of the same lady he was called upon to examine 
the lignites and clays of Bovey Tracey, in conjunction with 
Dr Oswald Heer, who undertook the determination of the 
plant-remains. Their report was published by the Royal 
Society (1862), and Pengelly was elected F.R.S. in 1863. IF* 
aided in the investigations of the Brixham bone-cavern from 
the date of its discovery in 1858, the full report being issued 
in 1873; and he was the main explorer of Kent’s Hole, Torquay, 
and from 1864 for more* than fifteen years he laboured with 
unflagging energy in examining and recording the exact position 
of the numerous organic remains that ?vcre disinterred during 
a systematic investigation of this cave, carried on with the aid 
of grants from the British Association. He first attended the 
British Association at the Cheltenham meeting in 1856, and was 
present at subsequent meetings (except that at Montreal in 
1884) until 1889. His observations assisted in establishing 
the important fact of the contemporaneity of Palaeolithic man 
with various Pleistocene mammalia, such as the mammoth, 
cave-bear, cave-lion, &c. He was awarded the Lyell medal 
by the Geological Society of London in 1886. He died at 
Torquay on the 16th of March 1894. 

See Memoir of William Pengelly , edited by his daughter Hester 
Pengelly, with a summary ol‘ his scientific work by the Kev. Pro- 
fessor T. G. Bonncy (1897b 

PENGUIN, the name of a flightless sea-bird, 1 but, so far as 
is known, first given to one inhabiting the seas of Newfound 
land as in Hore’s “Voyage to Cape Breton,” 1536 (Hakluyt, 
Researches , iii. 168-170), which subsequently became known 
as the great auk or garefowl ( q.v .); though the French equiva- 
lent Pingouin- preserves its old application, the word penguin 
is by English ornithologists always used for certain birds 
inhabiting the Southern Ocean, (‘ailed by the French Manchots, 
the Spheniscidae of ornithologists. For a long while their 
position was very much misunderstood, some systematists 
having placed them with the Alcidae or Auks, to which they 
bear only a relationship of analogy, as indeed had been perceived 
by a few ornithologists, who recognized in the penguins a very 
distinct order, Impennes . L. Stejncger {Standard Nat. Hisf. 
vol. iv., Boston, 1885) gave the Impennes independent rank 
equivalent to the rest of Carinate birds; M. A. Menzbicr 
( Vergl. Osteol.* d. Penguine , Moscow, 1887) took a similar 
view; M. Fiirbringer was first to show their relation to 
Procellar i formes, and this view is now generally accepted. 

1 Of the three derivations assigned to this name, the first is by 
Drayton in 1613 (Polyolbion, Song' 9), where it is said to be the Welsh 
pen gwyn, or “white head"; the second, which seems to meet 
with Littr6\s approval, deduces it from the Latin pinguis (fat), 
which idea has given origin to the German name, Fettgiinse, for these 
birds; the third supposes it to be a corruption of “ pin wing " (Ann. 
Nat. History , 4th senes, vol. iv. p. 133), meaning a bird that has under- 
gone the operation of pinioning or,' as in one part at least of England 
it is commonly called, “ pin-winging." The first hypothesis has 
been supported on the ground that Breton sailors speaking a language 
closely allied to Welsh were acquainted with the great auk, am! 
that the conspicuous white patches on the head of that bird 
justified the name “ white head." To the second hypothesis Skeat 
(Dictionary, pu 433) objects that it " will not account for the suffix -in, 
and is therefore wrong; besides which the * Dutchmen ’ [who were 
asserted to be the authors of the name] turn out to be Sir Francis 
Drake ” and his men. In support of the third hypothesis Mr Keeks 
wrote (Zoologist, 2nd series, p. 1854) that the people in Newfoundland 
who used to meet with this bird always pronounced its name 
“ pin wing." Skeat's inquiry (loc. cit.), whether .the name may not 
after all be South American, is to be answered in the negative, since, 
so far as evidence goes, it was given to the North American bird 
before the South American was known in Europe. 

2 Gorfou has also been used by some French writers, being a 
corruption of Geirfugl or Garefowl. 
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There is a total want ot quills in their wings, which are incapable 
of flexure, though they move freely at the shoulder-joint, and 
some at least of the species occasionally make use of them for 
progressing on land. In the water they are most efficient 
paddles. The plumage, which clothes the whole body, generally 
consists of small scale-like feathers, many of them consisting 
only of a simple shaft without the development of barbs; but 
several of the species have the head decorated with long cirrhous 
tufts, and in some the tail-quillS, which are very numerous, 
arc also long. 1 In standing these birds preserve an upright 
position, sometimes resting on the “tarsus”- alone, but in 
walking or running this is kept nearly vertical, and their weight 
is supported by the toes alone. 

The most northerly limit of the penguins’ range in the 
Atlantic is Tristan d’Acunha,and in the Indian Ocean Amsterdam 
Island, but they also occur off the Cape of Good Hope and along 
the coast of Australia, as well as on the south and east of New 
Zealand, while in the Pacific #ne ^species at least extends 
along the west coast of South America and to the Galapagos ; 
but north of the equator none are found, in the breeding 
season they resort to the most desolate lands in higher southern 
latitudes, and indeed have been met with as far to the south- 
ward as navigators have penetrated. Possibly the Falkland 
Islands are richest in species, though, as individuals, they 
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are not nearly so numerous there as in many other places. The 
food of penguins consists of crustaceans, cephalopods and other 
molluscs, varied by fish and vegetable matter. The birds 
form immense breeding colonies, known as “ rookeries.” The 
nest of grass, leaves, or where vegetation is scanty of stones 
or rubbish, is placed on the ground or in holes. Two chalky 
white or greenish eggs are laid. The young penguins, clad 
in thick down, are born blind and are fed by the parents for 
an unusually long time before taking to the water. Penguins 
bite savagely when molested, but are easily trained and 
display considerable intelligence. 

The Spheniscidae have been divided into at least eight genera, 
but three, or at most four, seem to be all that are needed, and 

1 The ptcrylograph ical characters of the penguins are well 
described by A. Hyatt ( Proc . Boston Soc. Nat. History, 1871). A. D! 
Bartlett has observed {Proc. Zool. Soc., 1879/ pp. 6-9) that, 
instead of moulting in the way that birds ordinarily do, penguins, 
at least in passing from the immature to the adult dress, cast off 
the short scalc-like feathers from their wings in manner that he 
compares to “ the shedding of the skin in a serpent.** 

* The three metatarsals in the penguins are not, as in other birds, 
united for the whole of their length, but only at the extremities, thus 
preserving a portion of their originally distinct existence, a fact 
probably attributable to arrest of development, since the researches 
of C. Gegenbaur show that the embryos of all birds, so far as is known, 
possess these bones in an independent condition. 
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three can be well distinguished, as pointed out by E. Coues in 
Proc . Acad, of Nat. Sci. of Philadelphia , 18J2 (pp. 170-212), 
by anatomical as well as by external characters. They are : (1) 
Aptenodytes , easily recognized by its long and thin bill, slightly 
decurvcd, from which Pygoscclis, as M. Watson has shown, 
is hardly distinguishable; (2) Eudyptes , in which the bill is 
much shorter and rather broad; and (3) Spheniscus } in which 
the shortish bill is compressed and the maxilla ends in a conspi- 
cuous hook. Aptenodytes contains the largest species, among 
them those known as the “ Emperor ” and “ King ” penguins 
A . patagonica and A. longirositis . Three others belong also 
to this genus, if Pygoscelis be not recognized, but they seem 
not to require any particular remark. Eudyptes , containing 
the crested penguins, known to sailors as “ Rock-hoppers ” 
or “ Macaronis,” would appear to have live species, and Sphenis- 
cus four, among which S. mendiculus , which occuis in the 
Galapagos, and therefore has the most northerly range of the 
whole group, alone needs notice here. (A. N.) 

The generic and specific distribution of the penguins is the subject 
of an excellent essay by Alphonse Milne ? Huwatds in the Annates 
dcs sciences naturelles for 1880 (vol. ix. art. 9, pp. 23-81); see also 
the Kccords of the Antarctic Expedition, 1901 1904. 

PENHALLOW, SAMUEL (1665-1726), American colonist 
and historian, was born at St Mahon, Cornwall, England, 
on the 2nd of July 1665. From 1683 to 1686 he attended a 
sclfdol at Newington Green (near London) conducted by the* 
Rev. Charles Morton (1627-1698), a dissenting clergyman, 
with whom he emigrated to Massachusetts in 1686. Lie was 
commissioned by the Society for the Propagation of the Gospel 
in New England to study the Indian languages and to preach 
to the Indians; but he was soon diverted from this work. 
Removing to Portsmouth, New Hampshire, he there married a 
daughter of John Cutt (1625-1681), president of the province 
of New Hampshire in 1679-1680, a successful merchant and 
mill-owner, and thus came into possession of considerable 
property (including much of the present site of Portsmouth). 
In 1700 he was speaker of the Assembly and in 1702 became a 
member of the provincial council, but was suspended by 
Lieut. -Governor George Vaughan (1676-1724). Penhallow, 
however, was sustained by Governor Samuel Shute (1662-1742), 
and Vaughan was removed from office in 1716. # In 1714 
Penhallow was appointed a justice of the superior court of 
judic ature, and from 1717 until his death was chief justice of that 
court; and he also served as treasurer of the province in 1699- 
1 726, and as secretary of the province in 1714- 1 726. He died at 
Portsmouth on the 2nd of December 1726. He wrote a valuable 
Ji i story of the War of New England with the Eastern Indians , 
or a Narrative of their Continued Perfidy and Cruelty (1726; 
reprinted in the Collections of the New Hampshire Ilistorical 
Society, vol. i., 1824, and again at Cincinnati in 1859), which 
covers the period from 1703 to 1726, and is a standard contem- 
porary authority. 

PENINGTON, SIR ISAAC (c. 1587-1661), lord mayor of London, 
eldest son of Robert Penington, a London fishmonger, was born 
probably in 1587. His father besides his London business had 
landed estates in Norfolk and Suffolk, which Isaac inherited 
in addition to a property in Buckinghamshire which he himself 
purchased. In 1638 Isaac became an alderman and high 
sheriff of London. In 1640 he was elected to the House of 
Commons as member for the city of London, and immediately 
took a prominent place among the Puritan party. In 1642 
he was elected lord mayor of London, but retained his scat in 
parliament by special leave of the Commons; and he was 
elected lord mayor for a second term in the following year, 
continuing while in office to raise large sums of money for the 
opposition to the Court party. From 1642 to 164^ he was 
lieutenant of the Tower, m which capacity he was present at 
the execution of* Laud ; but, though <one of the commissioners 
for the trial of Charles I., he did not sig$ the death warrant. 
After the king’s death Penington served on Cromwell’s council 
of state, and on several* committees of . government. His 
services were rewarded by considerable grants of land/ and a 
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knighthood conferred in 1649. He was tried and convicted 
of treason at the Restoration, and died while a prisoner in the 
Tower on the 17th of December 1661. He was twice married, 
and had six children by his first wife, several of whom became 
Quakers. 

Isaac Penington (1616-1679), Sir Isaac’s eldest son, was 
one of the most notable of the 17th-century Quakers. He 
was early troubled by religious perplexities, which found expres- 
sion in many voluminous writings. No less than eleven religious 
works, besides a political treatise in defence of democratic 
principles, were published by him in eight years. He belonged 
for a time to the sect of the Independents; but about 1657, 
influenced probably by the preaching of George Fox, whom he 
heard in Bedfordshire, Penington and his wife joined the Society 
of Friends. His wife wtis daughter and heiress of Sir John 
Proude, and widow of Sir William Springett, so that the worldly 
position of the couple made them a valuable acquisition to the 
Quakers. Isaac Penington was himself a man of very consider- 
able gifts and sweetness of character. In 1661 he was imprisoned 
for refusing to take the* oath of allegiance, and on several subse- 
quent occasions he passed long periods in Reading and Aylesbury 
gaols. He died on the 8th of October 1679; his wife, who wrote 
an account of his imprisonments, survived till 1682. In 168 1 
Penington’s writings were published in a collected edition, 
and several later editions were issued before the end of the 18th 
century. His son John Penington (1655-1710) defended* his 
father’s memory against attack, and published some con- 
troversial tracts against George Keith. Edward Penington 
(1667-1711), another of Isaac Penington’s sons, emigrated to 
Pennsylvania, where he founded a family Isaac Penington’s 
stepdaughter, Gulielma Springett, married William Penn. 

Sec Maria Webb, The Penns and Peningtons of the jyth Century 
(London, 1867); Lord Clarendon, History of the Rebellion and Civil 
Wars in England (7 vols., Oxford, 1839) ; Bulstrodc Whitelockc, 
Memorials of English Affairs : Charles /. to the Restoration (London, 

1 732) ; J. Gurney Bcvan, Life of Isaac Penington (London, 1784); 
Thomas Ellwooa, History of the Life of Ell wood by his oivn hand 
(London, 1765); Willem Sewel, History of the Quakers (6th ed., 2 
vols., London, 1834). 

PENINSULA (Lat. paeninsula , from paene , almost, and insula , 
an. island), in physical geography, a piece of land nearly sur- 
rounded J>y water. In its original sense it connotes attachment 
to a larger land-mass by a neck of land (isthmus) narrower than 
the peninsula itself, but it is often extended to apply to any 
long promontory, the coast-line of which is markedly longer than 
the landward boundary. 

PENINSULAR WAR (1808-14). This important war, the 
conduct and result of which greatly enhanced the prestige of 
British arms, had for its main object the freedom of the Peninsula 
of Spain and Portugal from the domination of Napoleon; and 
hence it derives its name, though it terminated upon the soil 
of France. 

Nelson having destroyed the French fleet at Trafalgar, 
Napoleon feared the possibility of a British army being landed 
on the Peninsular coasts, whence in conjunction with Portuguese 
and Spanish forces it might attack France from the south. He 
therefore called upon Portugal, in August 1807, to comply with 
his Berlin decree of the 21st of November 1806, under* which 
continental nations were to close their ports to British subjects, 
and have no communication with Great Britain. At the same 
time he persuaded the weak king of Spain (Charles IV.) and 
his corrupt minister Godoy to permit a French army to pass 
through Spain towards Portugal; yrhile under a secret treaty 
signed at Fontainebleau on the 27th of October 1807 Spanich 
troops were to support the French. Portugal was to be sub- 
sequently divided between Spain and France, and a new princi- 
pality of the Algarve was to be carved out for Godoy. Portugal 
remonstrated against Napoleon’s demands, and a French corps 
(30,000) under General junot was instantly despatched to 
Lisbon. Updh its approach the prince regent fled, and the 
country was occupied by Junot, most of the Portuguese troops 
being ^disbanded or sent abroad. Napoleon induced the king 
of Spain to allow French troops to) occupy the country and to 


send the flower of the Spanish forces (15,000) under the marquis 
of Romana 1 to assist the French on the Baltic. Then Dupont 
dc l'Etang (25,000) was ordered to cross the Bidassoa on the 
22nd of November 1807 ; and by the 8th of January 1808 he hajl 
reached Burgos and Valladolid. Marshal Moncey with a corps 
occupied Biscay and Navarre; Duhesme with a division entered 
Catalonia; and a little later Bcssi^res with another corps had 
been brought up. There were now .about 100,000 French 
soldiers in Spain, and Murat, "grand duke of Berg, as “ lieutenant 
for the emperor,” entered Madrid. During February and 
March 1808 the frontier fortresses of Pampeluna, St Sebastian, 
Barcelona and Figueras were treacherously occupied and Spain 
lay at the feet of Napoleon. The Spanish people, in an outburst 
of fury against the king and Godoy, forced the former to abdicate 
in favour of his son Ferdinand ; but the inhabitants of Madrid 
having (May 2, 1808) risen against the French, Napoleon refused 
to recognize Ferdinand; both he and the king were compelled 
to renounce their rights to the throne, and a mercenary council 
of regency having been induced to desire the French emperor to 
make his brother, Joseph Bonaparte, kjng, he acceded to their 
request. 2 

The mask was now completely thrown off, and Spain and 
Portugal rose against the French. Provincial “ juntas ” (com- 
mittees of government) were organized; appeals for assistance 
made to the British government, which granted arms, money 
and supplies, and it was resolved to despatch a British force 
to the Peninsula. Before it landed, the French under Dupont, 
Moncey and Marshal Bessi^res (75,000) had occupied parts 
of Biscay, Navarre, Aragon and the Castiles, holding Madrid 
and Toledo, while General Duhesme (14,000) was in Catalonia. 
Moncey (7000) had marched towards the city of Valencia, but 
been repulsed in attempting to storm it (June 28); Bcssidres 
had defeated the Spanish general Joachim Blake at Medina 
dc Rio Seco (June 14, 1808) and Dupont (13,000) had been 
detached (May 24) from Madrid to reduce Seville and Cadiz in 
Andalusia. Spanish levies, numbering nearly 100,000 regulars 
and militia, brave and enthusiastic, but without organization, 
sufficient training, or a commander-in-chief, had collected 
together; 30,000 being in Andalusia, a similar number in Galicia, 
and others in Valencia and Estremadura, but few in the central 
portion of Spain. 

At this juncture Dupont, moving upon Cadiz, met with a reverse 
which greatly influenced the course of the Peninsular War. On 
the 7th of June 1808 he had sacked Cordova; but while he was 
laden with its spoils the Spanish general Castanos with the army 
of Andalusia (30,000), and also a large body of armed peasantry, 
approached. Falling back to Andujar, where he was reinforced 
to 22,000 strong, Dupont detached a force to hold the mountain 
passes in his rear, whereupon the Spaniards interposed between 
the detachment and the main body and seized Baylen. Failing 
to dislodge them, and surrounded by hostile troops and an 
infuriated peasantry, Dupont capitulated with over Battle of 
20,000 men. This victory, together with the in- Baylen , July 
trepid defence of Saragossa by the Spanish general I9 > I808 ' 

Jos6 Palafox (June 15 to August 13, 1808), temporarily 
paralysed the French and created unbounded enthusiasm in 
Spain. Duhesme, having failed to take Gerona, was blockaded 
in Barcelona, Joseph fled from Madrid (Aug. 1, 1808), and the 
French forces closed to their rear to defend their communications 
with France. The British troops were directed towards Lisbon 
and Cadiz, in order to secure these harbours, to prevent the 
subjugation of Andalusia, and to operate up the basins of the 
’Guadiana, Tagus and Douro into Spain. The British force 
consisted of 9000 men from Cork, under Sir Arthur Wellesley— 
at first in chief command; 5000 from Gibraltar, under General 
(Sir Brent) Spencer; and 10,000 under Sir John Moore coming 
from Sweden; Wellesley and Moore being directed towards 
Portugal, and Spencer to Cadiz. On the 1st of August 1808 

1 They subsequently escaped from Jutland, on British vessels, 
and reached Santander in October 1808. 

2 The kinj?, the queen and Godoy were eventually removed to 
Rome, and Ferdinand to Vafen9ay in France. 



PENINSULAR WAR 


Wellesley began to land his troops, uhopposed, near Figueira da 
Foz at the mouth of the Mondego; and the Spanish victory of 
Baylen having relieved Cadiz from danger, Spencer now joined 
Him, and, without waiting for Moore the army, under 15,000 in 
all (which included some Portuguese) 1 with 18 guns, advanced 
towards Lisbon. 

Campaign in Portugal, 1808 . — The first skirmish took place 
at Obidos on the 15th of Augu^f 1808, against Delabordtf’s 
division (5000 men with 5 guns), which fell back to Roleia 
(Rori5a or Roliga). A battle took place here (Aug. 17) in which 
Sir Arthur Wellesley attacked and drove him from two successive 
positions. The allied loss was about 500 : the French 600 and 
three guns. 1 On the 20th of August the Allies, strengthened 
by the arrival of two more brigades (4000 men), occupied some 
heights north of Vimiera (Vimeira or Vimeiro) where the roads 
branch off to Torres Vedras and Mafra. Wellesley meant to 
turn the defile of Torres Vedras by Mafra at once if possible ; 
but on this night Sir Harry Bilrrard, his senior, arrived off 
Vimiera, and though he did not land, gave instructions to wait 
for Sir John Moore. On the 21st of August the Allies were 
attacked by Junot at Vimiera, who, leaving a force at Lisbon, 
had come up to reinforce Delaborde. In this battle the Allies 
Battle of numbered about 18,000 with 18 guns, French nearly 
vimiera , 14,000, with 20 guns. Junot, believing the allied 
August 21 , left to be weakly held, attacked it without recon- 
I808, noitring, but Wellesley’s regiments, marched thither 
behind the heights, sprang up in line; and under their volleys 
and bayonet charge, supported by artillery fire, Junot’s deep 
columns were driven off the direct road to Lisbon. The losses 
were : Allies about 8oo, French 2000 and 13 guns. It was now 
again Wellesley’s wish to advance and seize Torres Vedras; but 
Sir Hew Dairy mple, having at this moment assumed command, 
decided otherwise. On the 2nd of August Junot, knowing 
of the approach of Moore with reinforcements, and afraid of 
a revolt in Lisbon, opened negotiations, which resulted in the 
Convention of Cintra 2 (Aug. 30, 1808), under which the French 
evacuated Portugal, on condition that they were sent with 
their artillery and arms to France. Thus this campaign had been 
rapidly brought to a satisfactory conclusion; and Sir Arthur 
Wellesley had already given proof of his exceptional gifts as 
a leader. In England however a cry was raised that Junot 
should have been forced to an absolutely unconditional surrender; 
and Sir Arthur Wellesley, Sir Hew Dalrymplc and Sir Harry 
Burrard 3 were brought before a court of inquiry in London. 
This acquitted them of blame, and Sir John Moore in the mean- 
time after the departure of Dalrymple (Oct. 6, 1808) had assumed 
command of the allied army in Portugal, now about 32,000 
strong. 

Moore's Campaign in Spain, 1808-9 .— The fritish govern- 
ment notified to Sir John Moore that some 10,000 men were 
to be sent to Corunna under Sir David Baird; that he, with 
20,000, was to join him, and then both act in concert with the 
Spanish armies. As the conduct of this campaign was largely 
influenced by the operations of the Spanish forces, it is necessary 
to mention their positions, and also the fact that greater reliance 
had been placed, both in England and Spain, upon them than 
future events justified. On the 26th of October 1808, when 
Moore’s troops had left Lisbon to join Baird, the French still 
held a defensive position behind the Ebro; Bessteres being in the 
basin of Vitoria, Marshal Ney north-west of Logrono, and Moncey 
covering Pampeluna, and near Sanguessa. With the garrisons 
of Biscay, Navarre, and a reserve at Bayonne, their strength 
was about 75,000 men. Palafox (20,000) was near Saragossa and 
observing Sanguessa; Castanos with the victors of Baylen 

1 In this account of the war the losses and numbers engaged in 
different battles are given approximately only*; and the former 
include killed, wounded and missing. Historians differ much on 
these matters. 

2 It was not, however, signed at Cintra, but at Lisbon, and was 
mainly negotiated near Torres Vedras. 

3 The two latter were recalled from the Peninsula: Sir Arthur 

Wellesley had proceeded to London i^>on leave, and had only signed 
the armistice with Junot, not the convention itself. . 


34,000^ west and south of Tudela and near LogroRo; Blake 
32,000) east of Reynosa, having captured Bilbao; Count de 
Belvedere (11,000) near Burgos; reserves (57,000) were assem- 
bling about Segovia, Talavera and Cordova; Catalonia was held 
by 23,000, and Madrid had been reoccupied. 

Moore had to decide whether to join Baird by sea or land. 
To do so by sea at this season was to risk delay, while in moving 
by land he would have the Spanish armies between him and the 
French. For these reasons he marched by land; and as the 
roads north of the Tagus were deemed impassable for guns, while 
transport and supplies for a large force were also difficult to 
procure, he sent Sir John Hope, with the artillery, cavalry and 
reserve ammunition column, south of the river, through Badajoz 
to Almaraz, to move thence through T alavera, Madrid and the 
Escurial Pass, involving a considerable detour; while he himself 
with the infantry, marching by successive divisions, took the 
shorter roads north of the Tagus through Coimbra and Almeida, 
and also by Alcantara and fcoria to Ciudad Rodrigo and Sala- 
manca. Baird was to move south through Galicia to meet him, 
and the army was to concentrate at valladolid, Burgos, or 
whatever point might seem later on to be best. But as Moore 
was moving forward, the whole situation in Spain changed. 
Napoleon’s forces, now increased to some 200,000 men present 
and more following, were assuming the offensive, and he himself 
on J;he 30th of Octolxr — had left Paris to place himself at 
then* head. Before them the Spaniards were routed in every 
direction: Castanos was defeated near Logrono (Oct. 27); 
Castanos and Palafox at Tudela (Nov. 23); Blake at Zomoza 
(Oct. 29), Espinosa (Nov. 11) and Reynosa (Nov. 13); and 
Belvedere at Gamonal, near Burgos (Nov, 10). Thus when 
Moore reached Salamanca (Nov. 28) Baird was at Astorga; 
Hope at the Escurial Pass; Napoleon himself at Aranda; and 
French troops at Valladolid, Arevalo and Segovia; so that the 
French were nearer than either Baird or Hope to Moore at 
Salamanca. Moore was ignorant of their exact position and 
strength, but he knew that Valladolid had been occupied, and 
so his first orders were that Baird should fall back to Galicia 
and Hope to Portugal. But these were soon changed, and he 
now took the important resolution of striking a blow for Spain, 
and for the defenders of Madrid, by attacking Napoleon’s 
communications with France. Hope having joined hi® through 
Avila, and magazines having been formed at Benavente, Astorga 
and Lugo, in case of retreat in that direction, he moved 
forward, and on the 13th of December approached the Douro, 
at and near Rueda east of Toro. Here he learnt that Madrid 
had fallen to Napoleon (Dec. 3) after he had by a brilliant 
charge of the Polish lancers and chasseurs of the Guard forced 
the Somosicrra Pass (Nov. 30) and in another action stormed 
the Retiro commanding Madrid itself (Dec. 3); that the French 
were pressing on towards Lisbon and Andalusia; that Napoleon 
was unaware of his vicinity, and that Soult’s corps, isolated on 
the Carrion River, had been ordered towards Benavente. He 
then finally decided to attack Soult (intending subsequently to 
fall back through Galicia) and ordered up transports from 
Lisbon to Corunna and Vigo; thus changing his base from 
Portugal to the north-west of Spain; Blake’s Spanish army, 
now rallying under the marquis de la Romana near Leon, was 
to co-operate, but was able to give little effective aid. 

On the 20th of December Baird joined Moore near Mayorga, 
and a brilliant cavalry combat now took place at Sahagun, in 
which the British hussar brigade distinguished itself. But on 
the 23rd of December, wh$n Moore was at Sahagun and about 
tt> attack Soult, he Icarnt^that overwhelming French forces 
were hastening towards him, so withdrew across the Esla, near 
Benevente (Dec. 28), destroying the bridge there, l^apoleon, 
directly he realized Moore’s proximity, had ordered Soult to 
Astorga to cut him off from Galicia: recalled his other troops 
from their marfch towards Lisbon and Andalusia, and, with 
50,000 men and 150 guns, had left Madrid himself (Dec. 22). He 
traversed over 100 m. inlgss than five days across the snow- 
covered Escurial Pass, reaching Tordesillas -on the Douroon the 
26th of December. Hence he wrote \o Soult^ “ If the English 



92 PENINSULAR WAR 


pass to-day in their position (which he believed to be Sahagun) 
they are lost.” But Moore had passed Astorga by the 31st of 
December, where Napoleon arrived on the 1st of January 1809. 
Thence he turned back, with a large portion of his army towards 
France, leaving Soult with over 40,000 men to follow Moore. 

On the “ Retreat to Corunna ” fatigue, wet and bitter cold, 
combined with the sense of an enforced retreat, shook the 
discipline of Moore's army; but he reached Corunna on the nth 
of January 1809, where he took up a position across the road 
from Lugo, with his left on the river Mero. On the 14th of 
January the transports arrived; and on the 16th Soult attacked. 
Battle of battle the French numbered about 20,000 with 

Corunna, 40 guns; the British 15,000 with 9 very light guns. 
January 16, Soult failed to dislodge the British, and Moore was 
t809 ' about to deliver a counter-attack when he himself 
fell mortally wounded. Baird was also wounded, and as night 
was approaching, Hope suspended the advance, and subse- 
quently embarked the army, with scarcely any further loss. The 
British casualties were about 1000, the French 2000. When the 
troops landed in England, half clothed and half shod, their 
leader's conduct of the campaign was at first blamed, but his 
reputation as a general rests solidly upon these facts, that 
when Napoleon in person, having nearly 300,000 men in Spain, 
had stretched forth his hand to seize Portugal and Andalusia, 
Moore with 30,000, forced him to withdraw' it, and follow him to 
Corunna, escaping at the same time from his grasp. Certainly a 
notable achievement. 

Campaign in Portugal and Spain, /Soy . — On the 22nd of April 
1809 Sir Arthur Wellesley reached Lisbon. By this time, 
French armies, to a great extent controlled by Napoleon from a 
distance, had advanced —Soult from Galicia to capture Oporto 
and Lisbon (with General Lapisse from Salamanca moving on 
his left towards Abrantes) and Marshal Victor, still farther 
to the left, with a siege train to take Badajoz, Merida and subse- 
quently Cadiz. Soult (over 20,000), leaving Ney in Galicia, had 
taken and sacked Oporto (March 29, 1809); but the Portuguese 
having closed upon his rear and occupied Vigo, he halted, 
detaching a force to Amarante to keep open the road to Braganza 
and asked for reinforcements. Victor had crossed the Tagus, and 
defeated Cuesta at Medellin (March 28, 1809); but, surrounded 
by insurgents, he also had halted; Lapisse had joined him, and 
together they were near Merida, 30,000 strong. On the allied 
side the British (25,000), including some German auxiliaries, 
were about Leiria : the Portuguese regular troops (16,000) near 
Thomar; and some thousands of Portuguese militia were observ- 
ing Soult in the north of Portugal, a body under Silveira being 
at Amarante, which Soult was now approaching. Much progress 
had been made in the organization and training of the Portuguese 
levies; Major-General William Carr Bcresford, with the rank of 
marshal, was placed at their head. Of the Spaniards, Palafox, 
after his defeat at Tudela had must gallantly defended Saragossa 
a second time (Dec. 20, 1808-Feb. 20, 1809); the Catalonians, 
after reverses at Molins de Rey (Dec. 21, 1808) and at Vails 
(Feb. 25, 1809) had taken refuge in Tarragona; and Rosas had 
fallen (Dec. 5, 1808) to the French general Gouvion St Cyr who, 
having relieved Barcelona, was besieging Gerona. Romana’s 
force was now near Orense in Galicia. A supreme junta h^id been 
formed which could nominally assemble about 100,000 men, 
but jealousy among its members was rife, and they still declined 
to appoint any commander-in-chief. 

On the 5th of May 1809, Wellesley moved towards the 
river Douro, having detached Bcresford to seize Amarante, 
from which the French had now r driven Silveira. Sovlt 
Passage 0 / expected the passage 'of the Douro to be attempted 
the Douro, near its mouth, with fishing craft; but Wellesley, by 
May 12, 1609, a daring surprise, crossed (May 12) close above 
Oporto, and also by a ford higher up. After some fighting 
Oporto was taken, and ‘Soult driven back.* The Portuguese 
being in his roar, aryj Wellesley closing with him, the only good 
road of retreat available lay through Amarante, but he now 
learned that Berejjford had taken f this important point from 
Silveifa; so he jyas the*, compelled, abandoning his guns and 


much baggage, to escape, <with a loss of some 5000 men, over the 
mountains of the Sierra Catalina to Salamondc, and thence to 
Orenst*. 

During the above operations, Victor, with Lapisse, had forced 
the passage of the Tagus at Alcantara but, on Wellesley return- 
ing to Abrantes, he retired. News having been received that 
Napoleon had suffered a serious check at the battle of Aspern, 
near Vienna (May 22, 1809), Wellesley next determined — leaving 
Bcresford (20,000) near Ciudad Rodrigo — to move with 22,000 
men, in conjunction with Cuesta's Spanish army (40,000) 
towards Madrid against Victor, who, with 25,000, supported 
by King Joseph (50,000) covering the capital, was near Talavera. 
Sir Robert Wilson with 4000 Portuguese from Salamanca, and 
a Spanish force under Venegas (25,000) from Carolina, were to 
co-operate and occupy Joseph, by closing upon Madrid. Cuesta, 
during the advance up the valley of the Tagus, was to occupy 
the pass of Banos on the left Hank; the Spanish authorities were 
to supply provisions, and Venegas was to be at Arganda, near 
Madrid, by the 22nd or 23rd of July; but none of these arrange- 
ments were duly carried out, and it was, on this that the remain- 
der of the campaign turned. Writing to Soult from Austria, 
Napoleon had placed the corps of Ney and Mortier under his 
orders, and said : u Wellesley will most likely advance by the 
Tagus against Madrid; in that case, pass the mountains, fall on 
his flank and rear, and crush him.” 

By the 20th of July Cuesta had joined Wellesley at Oropesa; 
and both then moved forward to Talavera, Victor falling back 
before them : but Cuesta, irritable and jealous, Battle o/ 
would not work cordially with Wellesley; Venegas — Talavera, 
counter-ordered it is said by the Spanish junta — did July 27, 28, 
not go to Arganda, and Wilson, though he advanced l809 ' 
close to Madrid, was forced to retire, so that Joseph joined 
Victor, and the united force attacked the Allies at Talavera 
de la Reina on the Tagus. The battle lasted for two days, 
and ended in the defeat of the French, who fell hack towards 
Madrid. 1 Owing to want of supplies, the British had fought 
in a half-starved condition; and Wellesley now learnt to his sur- 
prise that Soult had passed the mountains and w r as in his rear. 
Having turned about, he was on the march to attack him, when 
lie heard (Aug. 23) that not Soult's corps alone, but three French 
corps, had come through the pass of Banos without opposition; 
that Soult himself was at Naval Moral, between him and the 
bridge of Almaraz on the Tagus, and that Cuesta was retreating 
from Talavera. Wellesley’s force was now in a dangerous 
position : but by withdrawing at once across the Tagus at 
Arzobispo, he reached Jaraicejo and Almaraz (by the south 
bank) blowing up the bridge at Almaraz, and thence moved, 
through Merida, northwards to the banks of the Agueda, 
commencing to fortify the country around Lisbon. 

Elsewhere fn the Peninsula during this year, Blake, now 
in Catalonia, after routing Suchet at Alcaniz (May 23, 1809), 
was defeated by him at Maria (June 15) and at Belchite (June 
jS); Venegas, by King Joseph and Sebastiani, at Almonacid 
on the nth of August; Del Parque (20,000), after a previous 
victory near Salamanca (Oct. 18), was overthrown at Alba de 
Tormcs by General Marchand (Nov. 28); the old forces of Venegas 
and Cuesta (50,000), now united under Areizaga, were decisively 
routed by King Joseph at Oeana (Nov. 19); and Gerona after 
a gallant defence, had surrendered to Augereau (Dec. 10). 

Sir Arthur Wellesley was for this campaign created Baron 
Douro and Viscount Wellington. He was made captain-general 
by Spain, and marshal-general by Portugal. But his experience 
■after Talavera had been akin to that of Moore; his expectations 
from the Spaniards had not been realized; he had been almost 
intercepted by the French, and he had narrowly escaped from a 
critical position. Henceforth he resisted all proposals for joint 
operations, on a'hy large scale, with Spanish armies not under 
his own direct command . 

After the battle the Light Division, tinder Roliert Craufurd, 
joined Wellesley. In the endeavour to reach the field in time it 
had covered, in heavy marclpng order, over 50 in. in 25 hours, in 
hot July weather. 
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Campaign in Portugal , 1810— Napoleon, having avenged 
Aspern by the victory of Wagram (July 6, 1809), despatched to 
Spain large reinforcements destined to increase his army there 
t« about 370,000 men. Marshal Mass6na with 1 20,000, including 
the corps of Ney, Junot, Reynier and some of the Imperial 
Guard, was to operate from Salamanca against Portugal; but 
first Soult, appointed major-general of the army in Spain 
(equivalent to chief of the staff), was, with the corps of Victor, 

[ Mortier and S6bastiani (70,000), to reduce Andalusia. Soult 
j(Tan. 31? 1810) occupied Seville and escaping thence to Cadiz, 
the Supreme Junta resigned its powers to a regency of five 
members (Feb. 2, 1810). Cadiz was invested by Victor’s corps 
(Feb. 4), and then Soult halted, waiting for Masslna, who arrived 
at Valladolid on the 15th of May. 

In England a party in parliament were urging the withdrawal 
of the British troops, and any reverse to the allied arms would 
have strengthened its hands. Wellington’s policy was thus 
cautious and defensive, and he had already commenced the since 
famous lines of Torres Vedras round Lisbon. In June 1810 his 
headquarters were at Celorico. With about 35,000 British, 
30,000 Portuguese regular troops and 30,000 Portuguese militia, 
he watched the roads leading into Portugal past Ciudad Rodrigo 
to the north, and Badajoz to the south of the Tagus, as also the line 
of the Douro and the country between the Elga and the Ponsul. 

Soult having been instructed to co-operate by taking Badajoz 
and Elvas, Mass^na, early in June 1810, moved forward, and 
Ciudad Rodrigo surrendered to him (June 10). Next pushing 
back a British force under Craufurd, he invested Almeida, 
taking it on the 27th of August. Then calling up Reynier, 
who during this had moved on his left towards Alcantara, 
he marched down the right bank of the Mondego, and 
entered Viseu (Sept. 21). Wellington fell back before him 
down the left bank, ordering up Rowland Hill’s force from 
the Badajoz road, the peasantry having been previously 
called upon to destroy their crops and retire within the lines of 
Torres Vedras. A little north of Coimbra, the road which 
Masson a followed crossed the Sierra de Bussaco (Busaco), a very 
strong position where Wellington resolved to offer him battle. 
Masscna, superior in numbers and over-confident, made a direct 
attack upon the heights on the 27th of September 1810 : his 
Battle of strength being about 60,000, while that of the Allies 
Busaco , was about 50,000, of whom nearly half were Portu- 

September guese. After a stern conflict the French were 
27, i 8 io, repulsed, the loss being five generals and nearly 5000 
men, while the Allies lost about 1300. The next day Masscna 
turned the Sierra by the Boyalva Pass and Sardao, which latter 
place, owing to an error, had not been occupied by the Portu- 
guese, and Wellington then retreated by Coimbra and Leiria 
to the lines, which he entered on the nth of October, having 
within them fully 100,000 able-bodied men. f 

The celebrated “ Lines of Torres Vedras ” .were defensive 
works designed to resist any army which Napoleon could send 
Uaeaot against them. They consisted of three great lines, 
Toma strengthened by about 150 redoubts, and earthworks 
Vedraa, of various descriptions, mounting some 600 cannon ; 

1810 -u, the outer line, nearly 30 m. long, stretching over 

heights north of Lisbon, from the Tagus to the sea. As Masscna 
advanced, the Portuguese dosing upon his rear retook Coimbra 
(Oct. 7), and when heneared the lines, astounded at their strength, 
he sent General Foy to the emperor to ask for reinforcements. 
After an effort, defeated by Hill, to cross the Tagus, he withdrew 
(Nov. 15) to Santarem. This practically closed Wellington’s 
operations for the year 1810, his policy now being not to lose j 
men in battle, but to reduce Mass6na by hunger and distress. 

In other parts of Spain, Augereau had taken Hostalrich (May 
10); captured Lerida (May 14); Mequinenza (June 8); and 
invested Tortosa (Dec. 15). The Spanish levies had been unable 
to contribute much aid to the Allies; the French having subdued 
Jmost all Spain, and being now in possession of Ciudad Rodrigo 
and Almeida. On the other hand Wellington still held Lisbon 
with parts of Portugal, Elvas and Badajoz, for Soult had not 
felt disposed to attempt the capture hi the last two fortresses. 


Campaign of 1811. — Napoleon, whose attention was now 
directed towards Russia, refused to reinforce Mass6na, but 
enjoined Soult to aid him by moving against Badajoz. Soult, 
therefore, leaving Victor before Cadiz, invested Badajoz (Jan. 
26, 1811) and took it from the Spaniards (March 10). With the 
hope of raising the blockade of Cadiz, a force under Sir Thomas 
Graham (afterwards Lord Lyncdoch [</.v.]) left that harbour by 
sea, and joining with Spanish troops near Tarifa, advanced by 
land against Victor’s blockading force, a Spanish general, La 
Pena, being in chief command. As they neared Barrosa, Victor 
attacked them, the Allies numbering in the battle about 13,000 
with 24 guns, 4000 being British; the French 9000, actually 
engaged, with 14 guns; but with 5000 more a few miles off and 
others in the French lines. Hard fighting, chiefly Battle of 
between the French and British, now ensued, and Barroaa, 
at one time the Barrosa ridge, the key of the position March s t 
left by La Pena’s orders, practically undefended, ,8Ilm 
fell into the French hand**: but Graham by a resolute 
counter-attack regained it, and Victor was in the end driven 
back. La Pena, who had in the bat Life itself failed to give 
proper support to Graham, would not pursue, and Graham 
declining to carry on further operations with him, re-entered 
Cadiz. The French afterwards resumed the blockade, so that 
although Barrosa was an allied victory, its object was not 
attained. The British loss was about 1200; the French 2000, 
6 gifhs and an eagle. 

On the day of the above battle Massdna, having destroyed 
what guns he could not horse, and skilfully gained time by a 
feint against Abrantes, began his retreat from before 
the lines, through Coimbra and Espinhal. His Batraat^^ 
army was in serious distress; he was in want of food 
and supplies; most of his horses were dead, and his men were 
deserting. Wellington followed, directing the Portuguese to 
remove all boats from the Mondego and Douro, and to break 
up roads north of the former river. Beresford was detached 
to succour Badajoz, but was soon recalled, as it had fallen to 
Soult. Ney, commanding Mass£na’s rearguard, conducted 
the retreat with great ability. In the pursuit, Wellington 
adhered to his polity of husbanding his troops for future offensive 
operations, and let sickness and hunger do the work of the sword. 
This they effectually did. Nothing could well exceed thg horrors 
of Massbna’s retreat. Rearguard actions were fought at Pombal 
(March 10), Redinha (March 12) and Condeixa (March 13). Here 
Ney was directed to make a firm stand; but, ascertaining that the 
Portuguese were at Coimbra and the bridge there broken, and 
fearing to be cut off also from Murcella, he burnt Condeixa, 
and marched to Cazal Nova. An action took place here (March 
14) and at Foz d’Arouce (March 15). Wellington now sent off 
Beresford with a force to retake Badajoz; and Masscna, sacri- 
ficing much of his baggage and ammunition, reached Celorico 
and Guarda (March 21). Here he was attacked by Wellington 
(March 29) and, after a further engagement at Sabugal (April 3, 
i8ir), he fell back through Ciudad to Salamanca, having lost 
in Portugal nearly 30,000 men, chiefly from want and disease, 
and 6000 in the retreat alone. 

The key to the remaining operations of 1811 lies in the impor- 
tance attached by both Allies and French to the possession of 
the fortresses which guarded the two great roads from Portugal 
into Spain — Almeida and Ciudad Rodrigo on the northern, and 
Badajoz and Elvas on the southern road; all these except Elvas 
were in French hands. Wellington, on the 9th of April 1811, 
directed General Spencer t^ invest Almeida; he then set off 
himself to join Beresford before Badajoz, but after reconnoitring 
th*. fortress with his lieutenant he had at once to return north 
on the news that Massdna was moving to relieve Almeida. On 
the 3rd of May Loison attacked him at Fuentes d’Onor near 
Almeida, and Masscna coming up himself made a more serious 
attack on the 5th of May. The Allies numbered B attiaot 
about 33,000, with 42 guns; the French 45^)00 with Puantea 
30 guns. The battle is chiefly notable for the steadi- d’Onor, 
ness with which the allied ri^ht, covered by the Light Ma ^ St i9iL 
Division in squares, changed position irf presence of the French 
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cavalry; and for the extraordinary feat of arms of Captain 
Norman Ramsay, R.H.A., in charging through the French cavalry 
with his guns. Mass6na failed to dislodge the Allies, and on 
the 8th of May withdrew to Salamanca, Almeida falling to 
Wellington on the nth of May 1811. The allied loss in the 
fighting on both days at Fuentes d’Onor was about 1500 : the 
French 3000. 

In the meantime Soult (with 23,000 men and 50 guns), ad- 
vancing to relieve Badajoz, compelled Beresford to suspend 
Battle ot th® s ^ e g e > an d t0 take up a position with about 30,000 
Aibuerm, men (of whom 7000 were British) and 38 guns 
May 16 , behind the river Albuhera (or Albuera). Here 

181,9 Soult attacked him on the 16th of May. An unusu- 

ally bloody battle ensued, in which the French efforts were 
chiefly directed against the allied right, held by the Spaniards. 
At one time the right appeared to be broken, and 6 guns were 
lost, when a gallant advance of Sir Lowry Cole’s division 
restored the day, Soult then falling back towards Seville. The 
allied loss was about 7000 (including about half the British 
force); the French about 8000. 

After this Wellington from Almeida rejoined Beresford and 
the siege of Badajoz was continued : but now Marshal Marmont, 
having succeeded Masscna, was marching southwards to join 
Soult, and, two allied assaults of Badajoz having failed, Welling- 
ton withdrew. Subsequently, leaving Hill in the Alemtejo, he 
returned towards Almeida, and with 40,000 men commerfccd 
a blockade of Ciudad Rodrigo, his headquarters being at Fuente 
Guinaldo. Soult and Marmont now fell back, the former to 
Seville, the latter to the valley of the Tagus, south of the pass of 
Banos. 

In September, Marmont joined with the army of the north 
under General Dorsenne, coming from Salamanca — their total 
force being 60,000, with 100 guns — and succeeded (Sept. 25) in 
introducing a convoy of provisions into Ciudad Rodrigo, Before 
so superior a force, Wellington had not attempted to maintain 
the blockade; but on Marmont afterwards advancing towards 
him, he fought a rearguard action with him at El Bodon (Sept. 
25), notable, as was Fuentes d’Onor, for the coolness with which 
the allied squares retired amidst the enemy’s horsemen ; and 
again at Fuente Guinaldo (Sept. 25 and 26) he maintained for 
30 hour** with 15,000 men, a bold front against Marmont’s 
army of 60,000, in order to save the Light Division from being 
cut off. At Aldea de Ponte there was a further sharp engage- 
ment (Sept. 27), but Wellington taking up a strong position near 
Sabugal, Marmont and Dorsenne withdrew once more to the 
valley of the Tagus and Salamanca respectively, and Wellington 
again blockaded Ciudad Rodrigo. « 

Thus terminated the main operations of this year. On the 
28th of October 1811, Hill, by a very skilful surprise, captured 
Arroyo de los Molinos (between Badajoz and Trujillo), almost 
annihilating a French corps under G6rard; and in December 1811 
the French were repulsed in their efforts to capture Tarifa near 
Cadiz. In the cast of Spain Suchet took Tortosa (Jan. t, t8ti); 
Tarragona (June 28); and Murviedro (Oct. 26), defeating Blake’s 
relieving force, which then took refuge in Valencia. Macdonald 
also retook Figueras which the Spaniards had taken on the 9th 
of April 1811 (Aug. 19). Portugal had now been freed from the 
French, but they still held Ciudad Rodrigo and Badajoz, the 
two main gates into Spain. 

Campaign in Spain , 1812 . — The campaign of 1812 marks an 
important stage in the war. Napoleon, with the Russian War in 
prospect, had early in the year withdrawn 30,000 men from 
Spain; and Wellington had bcgui\/to carry on what he termed a 
war of “ magazines.” Based on rivers (the navigation of which 
greatly improved) and the sea, he formed depots or magazines 
of provisions at many points, which enabled him always to take 
and keep the field. The French, on the other hand, had great 
difficulty in establishing’ any such reserves 6f food, owing to 
their practice f of defending for sustenance entirely upon the 
country in which they were quartered. Wellington assumed 
the offensive, and by various movements and feints, aided the 
guerrilla bands by forcing the French corps to assemble in their 


districts, which not only greatly harassed them but also materi- 
ally hindered the combination of their corps for concerted action. 
Having secretly got a battering train into Almeida and directed 
Hill, as a blind, to engage Soult by threatening Badajoz, 
suddenly (Jan. 8, 1812) besieged Ciudad Rodrigo. 

The French, still numbering nearly 200,000, now held the 
following positions : the Army of the North — Dorsenne (48,000)--- 
was about the Pisuerga, in the Asturias, «and along the northern 
coast; the Army of Portugal — Marmont (50,000) — mainly in 
the valley of the Tagus, but ordered to Salamanca; the Army of 
the South — Soult (55,000) — in Andalusia; the Army of the Centre 
— Joseph (1 9,000 )---about Madrid. 

The siege of Ciudad Rodrigo was calculated in the ordinary 
course to require twenty-four days: but on it becoming known that 
Marmont was moving northward, the assault was s/e 
delivered after twelve days only (Jan. 19). The ciudad 
gallantry of the troops made it successful, though with Rodrigo, 
the loss of Generals Craufvrd and McKinnon, and 1300 January 8 • 
men, and Marmont’s battering train of 150 guns here l9, l812m 
fell into the allied hands. Then, after 4 feint of passing on into 
Spain, Wellington rapidly marched south and, with 22,000 men, 
laid siege to Badajoz (March 17, 1812), Hill with 30,000 covering 
the siege near Merida. Wellington was hampered by want of 
time, and had to assault prematurely. Soult and Marmont 
having begun to move to relieve the garrison, the assault was 
delivered on the night of the 7th of April, and s/egeof 
though the assailants failed at the breaches, the Badajox, 
carnage at which was terrible, a very daring escalade March 17 to 
of one of the bastions and of the castle succeeded, April 7f 1812 ‘ 
and Badajoz fell, Soult’s pontoon train being taken in it. After 
the assault, some deplorable excesses were committed by the 
victorious troops. The allied loss was 3600 in the assault alone 
and 5000 in the entire siege. 

The Allies had now got possession of the two great gates into 
Spain : and Hill, by an enterprise most skilfully carried out, 
destroyed (May 19) the Tagus bridge at Almaraz, by which 
Soult to the south of the river chiefly communicated with Mar- 
mont to the north. Wellington then, ostentatiously making 
preparations to enter Spain by the Badajoz line, once more 
turned northward, crossed the Tormes (June 17, 1812), and 
advanced to the Douro, behind which the French were drawn 
up. Marmont had erected at Salamanca some strong forts, 
the reduction of which occupied Wellington ten days, and cost 
him 600 men. The Allies and French now faced each other along 
the Douro to the Pisuerga. The river was high, and Wellington 
hoped that want of supplies would compel Marmont to retire, 
but in this he was disappointed. 

On the 15th of July 1812, Marmont, after a feint against 
Wellington’s left, suddenly, by a forced march, turned his 
right, and mdde rapidly towards the fords of Huerta and Alba 
on the Tormes.* Some interesting manoeuvres now took place, 
Wellington moving parallel and close to Marmont, but more 
to the north, making for the fords of Aldea Lengua and 
Santa Marta on the Tormes nearer to Salamanca, and being 
under the belief that the Spaniards held the castle and ford at 
Alba on that river. But Marmont’s manoeuvring and marching 
power had been underestimated, and on the 21st of July while 
Wellington’s position covered Salamanca, and but indirectly 
his line of communications through Ciudad Rodrigo, Marmont 
had reached a point from which he hoped to interpose between 
Wellington and Portugal, on the Ciudad Rodrigo road. This 
he endeavoured to do on the 22nd of July 1812, which brought 
[“on the important battle of Salamanca (q.v.) in which Battteof 
Wellington gained a decisive victory, the French Salamanca , 
falling back to Valladolid and thence to Burgos. July 22, 
Wellington entered Valladolid (July 30), and thence 18129 
marched agains't Joseph, who (July 21) had reached Blasco 
Sancho with reinforcements for Marmont. Joseph retired 
before him, and Wellington entered Madrid (Aug. 12, 1812), 
where, in the Retiro, 1700 men, 180 cannon, two eagles, and a 
quantity of stores were captured. Soult now raised the siege 
of Cadiz (Aug. 26), and evacuating Andalusia joined Suchet 
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with some 55,000 men. Wellington* then brought up Hill to 
Madrid. 

On the 1st of September 1812, the French armies having begun 
once more to collect together, Wellington marched against the 
^ a Army of the North, now under General Clausel, and 
ci 9 ftieot 9 laid siege to the castle of Burgos (Sept. 19) to secure 
Burgos, the road towards Santander on the coast. But the 
sept* 19 to strength of the castle had been underrated; 
oct* 21. Wellington had insufficient siege equipment and 
transport for heavy guns; five assaults failed, and Soult (having 
left Suchct in Valencia) and also the Army of Portugal were 
both approaching, so Wellington withdrew on the night of the 
Retreat 2Tst October, and, directing the evacuation of 
from Madrid, commenced the “ Retreat from Burgos.” 
Burgos. i n this retreat, although military operations were 
skilfully conducted, the Allies lost 7000 men, and discipline, as 
in that to Corunna, became much relaxed. 

By November 1812, Hill having jcined him at Salamanca, 
Wellington once more had gone into cantonments near Ciudad 
Rodrigo, and the French armies had again scattered for con- 
venience of supply. In spite of the failure before Burgos, the 
successes of the campaign had been brilliant. In addition to 
the decisive victory of Salamanca, Madrid had been occupied, 
the siege of Cadiz raised, Andalusia freed, and Ciudad Rodrigo 
and Badajoz stormed. Early in January also the French had 
abandoned the siege of Tarifa, though Valencia had surrendered 
to them (Jan. 9). One important result of the campaign was 
that the Spanish Cortes nominated Wellington (Sept. 22, 1812) 
to the unfettered command of the Spanish armies. For the 
operations of this campaign Wellington was created earl, and 
subsequently marquess of Wellington; duke of Ciudad Rodrigo 
by Spain, and marquis of Torres Vcdras by Portugal. 

Campaign in Spain and the South 0) France , 1813 . — At the 
opening of 1813, Suchet, with 63,000 men, had been left to hold 
Valencia, Aragon and Catalonia; and the remainder of the 
French (about 137,000) occupied Leon, the central provinces and 
Biscay, guarding also the communications with France. Of 
these about 60,000 under Joseph were more immediately 
opposed to Wellington, and posted, in scattered detachments, 
from Toledo and Madrid behind the Tormes to the Douro, and 
along that river to the Esla. Wellington had further organized 
the Spanish forces — Castanos (40,000) with the guerrilla bands 
of Mina, Longa and others, was in Galicia, the Asturias and 
northern Spain; Copons (10,000) in Catalonia; Elio (20,000) in 
Murcia; Del Parque( 12,000) in the Sierra Mprena, and O’Donell 
(15,000) in Andalusia. More Portuguese troops had been 
raised, and reinforcements received from England, so that the 
Allies, without the Spaniards above alluded to, now numbered 
some 75,000 men, and from near the Coa watched the Douro and 
Tormes, their line stretching from their left near Lamego to the 
pass of Banos, Ilill being on the right. The district of the Tras- 
os-Montes, north of the Douro, about the Tamega, Tua and 
Sabor, was so rugged that Wellington was convinced that 
Joseph would expect him to advance by the south of the river. 
He therefore, moving by the south bank himself with Hill, to 
confirm Joseph in this expectation, crossed the Tormes near and 
above Salamanca, having previously — which was to be the 
decisive movement — detached Graham, with 40,000 men, to 
make his way, through the difficult district above mentioned, 
towards Braganza, and then, joining with the Spaniards, to turn 
Joseph’s right. Graham, crossing the Douro near I^mego, 
carried out his laborious march with great energy, and Joseph 
retired precipitately from the Douro, behind the Pisuerga. The*! 
allied army, raised by the junction of the Spanish troops in 
Galicia to 90,000, now concentrated near Toro, and moved to- 
wards the Pisuerga, when Joseph, blowing up the castle of 
Burgos, fell back behind the Ebro. Once ffiore Wellington 
turned his right, by a sweeping movement through Rocamunde 
and Puente Arenas near the source of the Ebro, when he retreated 
behind the Zadorra near the town of Vitoria. 

Santander was now evacuated by the French, and the allied 
line of communications was changecf to that port. On the 20th 


of June Wellington encamped along the river Bayas, and the 
next day attacked Joseph. For a description of the decisive 
battle of Vitoria (June 21, 1813), see Vitoria.. In it ^ 

King Joseph met with a crushing defeat, and, after vttortm, . 

it, the wreck of his army, cut off from the Vitoria- JuusJt, 

Bayonne road, escaped towards Pampeluna. Within ***** 
a few days Madrid was evacuated, and all the French forces, 
with the exception of the garrisons of San Sebastian (3000), 
Pampeluna (3000), Santona (1500), and the troops under Suchet 
holding posts in Catalonia and Valencia, had retired across the 
Pyrenees into France. The Spanish peninsula was, to all 
intents and purposes, free from foreign domination, although 
the war was yet far from concluded. The French struggled 
gallantly to the close : but now a long succession of their leaders 
— Junot, Soult, Victor, Mass6na, Marmont, Joseph — had been 
in turn forced to recoil before Wellington; and while their troops 
fought henceforward under the depressing memory of many 
defeats, the Allies did so under the inspiriting influence of great 
successes, and with that absolute confidence in their chief 
which doubled their fighting power. • 

For this decisive campaign, Wellington was made a field 
marshal in the British army, and created duke of Victory 1 
by the Portuguese government in Brazil. He now, with about 
80,000 men, took up a position with his left (the Spaniards) on 
the Bidassoa near San Sebastian. Thence his line stretched 
alorfg the Pyrenees by the passes of Vera, Kchallar, Maya and 
Roncesvalles, to Altobisear; his immediate object now being 
to reduce the fortresses of San Sebastian and Pampeluna. Not 
having sufficient materiel for two sieges, he laid siege to San 
Sebastian only, and blockaded Pampeluna. Sir Thomas Graham 
commenced the active siege of San Sebastian on the 10th of 
July 1813, but as Soult was approaching to its relief, the assault 
was ordered for daylight on the 24th. Unfortunately shg0 otSma 
a conflagration breaking out near the breaches Sebastian, 
caused it to be postponed until nightfall, when, the July 10-24, 
breaches in the interval having been strengthened , 181 *• 
it was delivered unsuccessfully and with heavy loss. Wellington 
then suspended the siege in order to meet Soult, who endeavoured 
(July 25) to turn the allied right, and reach Pampeluna. 
Attacking the passes of Maya and Roncesvalles, he obliged their 
defenders to retire, after sharp fighting, to a position ot 

close to Sorauren, which, with 25,000 men, he the Pyre- 
attempted to carry (July 28). By this time Welling- nees,juiy2S 
ton had reached it from the allied left; reinforcements t0 August 2, 
were pressing up on both sides, and about 12,000 allied t81 *' 
troops faced the French. A struggle, described by Wellington as 
• bludgeon work,” now ensued, but all efforts to dislodge the 
Allies having failed, Soult, withdrawing, manoeuvred to his right 
towards San Sebastian. Wellington now assumed the offensive, 
and, in a series of engagements, drove the French back (Aug. 2) 
beyond the Pyrenees. These included Roncesvalles and Maya 
(July 25); Sorauren (July 28 and 30); Yanzi (Aug. 1); and 
Echallar and Ivantelly (Aug. 2), the total losses in them being 
about — Allies under 7000, French 10,000. After this, Wellington 
renewing the siege of San Sebastian carried the place, excepting 
the castle, after a heavy expenditure of life (Aug. 31). Upon 
the dap of its fall Soult attempted to relieve it, but storm of sau 
in the combats of Vera and St Marcial was repulsed. sebaatian. 
The castle surrendered on the 9th of September, August St, 
the losses in the entire siege having been about — i8/3m 
Allies 4000, French 2000. Wellington next determined to throw 
his left across the river Bidqf soa to strengthen his own position, 
and secure the port of Fuentdrrabia. 

iNow commenced a series of celebrated river passages, which 
had to be effected prior to the further invasion of France. At 
daylight on the 7th of October 1813 he crossed the Bidassoa in 
seven columns, and attacked the entire French position, 
which stretched *in two heavily entrenched lines from north 

• • 

1 Duque da Victoria , often incorrectly duke of Vitoria. The 
coincidence of the title with the place-name of the battle which had 
not yet been fought when the title was conferred, is curious, but 
accidental. • 
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of the Irun-Bayonne road, along mountain spurs to the Great 
Rhune, 2800 ft. high. The decisive movement was a passage in 
pa strength near Fuenterrabia, to the astonishment of 

Jtthl** the enemy, who in view of the width of the river 
Bidassoa, and the shifting sands, had thought the crossing 
October 7, impossible at that point. The French right was 
then rolled back, and Soult was unable to reinforce his 
right in time to retrieve the day. His works fell in succession 
after hard fighting, and he withdrew towards the river Nivelle. 
The loss was about— Allies, 1600; French, 1400. The passage 
of the Bidassoa “ was a general’s not a soldiers’ battle ” 
(Napier). 

On the 31st of October Pampeluna surrendered, and Welling- 
ton was now anxious to drive Suchct from Catalonia before 
further invading France. The British government, however, 
in the interests of the continental powers, urged an immediate 
advance, so on the night of the 9th of November 1813 he 
brought up his right from the Pyn^iean passes to the northward 
of Maya and towards the Nivelle. Soult’s army (about 79,000), 
in three entrenched liifcs, stretched from the sea in front of St 
Jean de Luz along commanding ground to Amotz and thence, 
behind the river, to Mont Mondarin near the Nive. Each army 
had with it about 100 guns; and, during a heavy cannonade, 
Wellington on the ioth of November 1813 attacked this extended 
Passage of P os ^ on °f 16 m. in five columns, these being so 
the Nivelle . directed that after carrying Sou It's advanced w&rks 
Nov. io 9 a mass of about 50,000 men converged towards the 
1813. French centre near Amotz, where, after hard fighting, 

it swept away the 18,000 of the second line there opposed to it, 
cutting Soult’s army in two. The French right then fell back to 
St Jean de Luz, the left towards points on the Nive. It was now 
late and the Allies, after moving a few miles down both banks 
of the Nivelle, bivouacked, while Soult, taking advantage of the 
respite, withdrew in the night to Bayonne. The allied loss was 
about 2700; that of the French 4000, 51 guns, and all their 
magazines. The next day Wellington closed in upon Bayonne 
from the sea to the left bank of the Nive. 

After this there was a period of comparative inaction, though 
during it the French were driven from the bridges at Urdains 
and Cambo. The weather had become bad, and the Nive 
unfordabJc; but there were additional and serious causes of 
delay. The Portuguese and Spanish authorities were neglecting 
the payment and supply of their troops. Wellington had also 
difficulties of a similar kind with his own government, and also 
the Spanish soldiers, in revenge for many French outrages, had 
become guilty of grave excesses in France, so that Wellington 
took the extreme step of sending 25,000 of them back to Spain 
and resigning the command of their army, though his resignation 
was subsequently withdrawn. So great was the tension at 
this crisis that a rupture with Spain seemed possible. These 
matters, however, having been at length adjusted, Wellington, 
who in his cramped position between the sea and the Nive could 
not use his cavalry or artillery effectively, or interfere with the 
French supplies coming through St Jean Pied de Port, deter- 
mined to occupy the right as well as the left bank of the Nive. 
He could not pass to that bank with his whole force while Soult 
held Bayonne, without exposing his own communications 
through Irun. Therefore* on the 9th of December 1813, after 
making a demonstration elsewhere, he effected the passage with 
Passage of a P or ^ on °* & s f° rce on ty under Hill and Beresford, 
the Nive, near Ustaritz and Cambo, his loss being slight, and 
Dec. 9 , thence pushed down the river towards Villefranque, 

1813. where Soult barred his way across the road t to 

Bayonne. The allied army was now divided into two portions 
by the Nive; and Soult from Bayonne at once took advantage 
of his central position to attack it with all his available force, 
first on the left bank and then on the right. On the morning 
of the ioth of December he fell, with 60,000 men and 40 guns, 
upon Hope, who with 30,000 men and 24 guns held a position 
from the sea, 3 m. south of Biarritz on a ridge behind two lakes 
(or tanks) through Arcangues towards the Nive. Desperate 
fightifig now endued, but fortunately, owing to the intersected 


ground, Soult was compelled to advance slowly, and in the end, 
Wellington coming up with Beresford from the right bank, the 
French retired baffled. On the nth and 12th of Battles 
December there were engagements of a less severe before 
character, and finally on the 13th of December Soult toy***e,4r 
with 35,000 men made a vehement attack up the theNive 
right bank of the Nive against Hill, who with about Dec. IQ-I3, 
14,000 men occupied some heights from Villefranque 1813 • 
past St Pierre (Lostenia) to V«ieux Moguerre. The conflict about 
St Pierre (Lostenia) was one of the most bloody of the war; but 
for hours Hill maintained his ground, and finally repulsed the 
French before Wellington, delayed by his pontoon bridge over 
the Nive having been swept away, arrived to his aid. The losses 
in the four days’ fighting in the battles before Bayonne (or battles 
of the Nive) were — Allies about 5000, French about 7000. Both 
the British and Portuguese artillery, as well as infantry, greatly 
distinguished themselves in these battles. 

In eastern Spain Suchft (April n, 1813) had defeated Elio’s 
Murcians at Yecla and Villena, but was subsequently routed 
by Sir John Murray 1 near Castalla (April 13), who then besieged 
Tarragona. The siege was abandoned after a time, but was 
later oh renewed by Lord W. Bentinck. Suchet, after the 
battle of Vitoria, evacuated Tarragona (Aug. 17) but defeated 
Bentinck in the combat of Ordal (Sept. 13). 

Campaign in the South of France , 1814. — When operations re- 
commenced in February 1814 the French line extended from 
Bayonne up the north bank of the Adour to the Pau, thence 
bending south along the Bidouze to St Palais, with advanced 
posts on the Joyeuse and at St Jean Pied de Port. Wellington’s 
left, under Hope, watched Bayonne, while Beresford, with Hill, 
observed the Adour and the Joyeuse, the right trending back 
till it reached Urcuray on the St Jean Pied de Port road. Exclu- 
sive of the garrison of Bayonne and other places, the available 
field force of Soult numbered about 41,000, while that of the 
Allies, deducting Hope’s force observing Bayonne, was of much 
the same strength. It had now become Wellington’s object 
to draw Soult away from Bayonne, in order that the allied army 
might, with less loss, cross the Adour and lay siege to the place 
on both banks of the river. 

At its mouth the Adour was about 500 yds. wide, and its 
entrance from the sea by small vessels, except in the finest 
weather, was a perilous undertaking, owing to the shifting sands 
and a dangerous bar. On the other hand, the deep sandy soil 
near its banks made the transport of bridging materiel by land 
laborious, and almost certain of discovery. Wellington, con- 
vinced that no effort to bridge below Bayonne would be expected, 
decided to attempt it there, and collected at St Jean Pied de 
Port and Passages a large number of country vessels (termed 
chasse-marees). Then, leaving Hope with 30,000 men to watch 
Bayonne, he ' began an enveloping movement round Soult’s 
left. Hill on tjie 14th and 15th of February, after a combat 
at Garris, drove the French posts beyond the Joyeuse; and 
Wellington then pressed these troops back over the Bidouze 
and Gave 2 de Mauleon to the Gave d'Oleron. Wellington’s 
object in this was at once attained, for Soult, leaving only 10,000 
men in Bayonne, came out and concentrated at Orthes on the 
Pau. Then Wellington (Feb. 19) proceeded to St Jean de Luz 
to superintend the despatch of boats to the Adour. Unfavour T 
able weather, however, compelled him to leave this to Sir 
John Hope and Admiral Penrose, so returning to the Gave 
d’Oleron he crossed it, and faced Soult on the Pau (Feb. 25). 
Hope in the meantime, after feints higher up the Adour, suc- 
ceeded (Feb. 22 and 23) in passing 600 men across p mtgag0o f 
the river in boats. The nature of the ground, the Adour, 
and there being no suspicion of an attempt at this Pet. 22 to 
point, led to the French coming out very tardily to 269 ,814, 
oppose them; ‘and when they did, some Congreve rockets 
(then a novelty) threw them into confusion, so that the right 
bank was held until, on the morning of the 24th, the flotilla of 

1 Commander of a British expedition from the Mediterranean 
islands. 

- " Gave ” in the Pyrenees means a mountain stream or torrenh 
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chassc-tnaries appeared from St Jear^de Luz, preceded by men- 
of-war boats. t Several men and vessels were lost in crossing the 
bar; but by noon on the f 26th of February the bridge of 26 
vessels had been thrown and secured; batteries and a boom 
placed to protect it, 8000 troops passed over, and tfye enemy’s 
gunboats driver) up the river. Bayonne was then invested on 
both banks as a preliminary to. the s^sge! ^ 

On the 27th of February Wellington^ having with little loss 
effected the passage of ttys Pau below Orthes, attacked Soult. 
In this battle the Allies and French were of about equal strength 
(37,000) : the former haying 48 guns, the latter 40. Soult held 
ftl9 of a strong position behind Orthes on heights command- 
Orth", ing the roads to Dax and St Sever. Beresford was 

Feb. 27, directed to turn his' right, if possible cutting him off 

isu. from Dax, and Hill his left towards the St Sever road. 
Beresford’s attack, after hard fighting over difficult ground, was 
repulsed, when Wellington, perceiving that the pursuing French 
had left a central part of .the heights qpoccupied, thrust up the 
Light Division into it, between Soult’s right and centre* At the 
same time Hill, having found a ford above Orthes, was turning 
the French left, when SSult retreated just in time to save being 
cut off, withdrawing towards St Sever, which he reached on the 
28th of February. The allied loss was about 2000; the French 
4000 and 6 guns. 

From St Sever Soult turned eastwards to Aire, where he 
covered the roads to Bordeaux and Toulouse. Beresford, with 
12,000 men, was now sent to Bordeaux, which opened its gates as 
promised to the Allies. Driven by Hill from Aire on the 2nd of 
March 1814, Soult retired by Vic Bigorre, where there was a 
( ombat (March 19), and Tarbes, where there was a severe action 
(Maich 20), to Toulouse behind the Garonne. He endeavoured 
also to rouse the French peasantry against the Allies, but in 
\am, for Wellington’s justice and moderation afforded them no 
grievances. Wellmgton wished to pass the Garonne aLove 
Toulouse in order to attack the city from the south — its weakest 
side — and interpose between Soult and Suchet. But finding it 
impracticable to operate in that direction, he left Hill on the 
west side and crossed at Grenade below Toulouse (April 3). 
When Beresford, who had now rejoined Wellington, had passed 
over, the bridge was swept away, which left him isolated on the 
right bank. But Soult did not attack; the bridge (April 8) 
was restored; Wellington crossed the Garonne and the Ers, and 
attacked Soult on the 10th of April. In the battle of Toulouse 
the French numbered about 40,000 (exclusive of the local 
National Guards) with 80 guns; the Allies under 52,000 with 64 
Battle 0/ guns. Soult’s position to the north and east of the 
rouiouae, city was exceedingly strong, consisting of the canal 
April 10, of Languedoc, some fortified suburbs, and (to the 
extreme east) the commanding ridge of Mont Rave, 
crowned with redoubts and earthworks. Wellington’s columns, 
under Beresford, were now called upon to make # a flank march 
of some two miles, under artillery, and occasionally musketry, 
fire, being threatened also by cavalry, and then, while the 
Spanish troops assaulted the north of the ridge, to wheel up, 
mount the eastern slope, and carry the works. The Spaniards 
were repulsed, but Beresford gallantly took Mont Rave and 
Soult fell back behind the canal. On the 12th of April Welling- 
ton advanced t*> invest Toulouse from the south, but Soult on 
the night of the nth had retreated towards Villefranque, and 
Wellington then entered the city. The allied loss was about 
5<x>o; the French 3000/ Thus, in the last great battle^ Of the 
war, the courage and resolution,;^ the^soldiers pf the Peiiinsukr 
army were conspicuously »illu s ti ated . * * , v * < 

On the 13th of April 1814 officer? 1 arrived wptly the announce- j 
ment to both armies of the capture pfc Paris, the abdication of 1 
Napoleon, and the practical conclusion of peace; and on^the 
18th a convention* which included Suchet’?, foree, was -entered 
JJJto between Wellington and Soult* - Unfortunately^ rafter 
Toulouse had fallen, tne Allies and French, in, a" spmejfrom^ 
Bayonne bn the 14th of April, each + lo?t about todo menueo^ 
that some 10,000 men fell after peace ha 3 .virtually been macfel 
to the east; duri^ this year (1814), Sir Gh‘ittoir;had) 



ormally sighed af Pans on the jot 
fids .'terminated' the long and's&ngj 


$he i 6 th of January, att^cfc^ Suchet at de Rey and 

blockaded Barcelona (Feb. 7);!$*$* French pqs&s "of Lerida, 
Mequinenza and Monzojn had also been*yieldea dm. and Suchet, 

_ j M — *- # J ^ Pyrenees injjto, France. 

‘dofMayjft^dpcace, 

w w . inary struggle of the* 

Peninsular War, ThS British troops were partly senfrto EngJaftd/£ 
and partly, embarked / at Bordeaux for^Artierica, with which! 
country war had brbkfd $it J (*ee American VfJpl 0^1812-15) p 
the Portugues&and Spanish fie^rossed the Pyrenees t the French 
arrpy was dispersed throughout Jfranqe : Louis XVlll. was"; 5 
restored to the French throne; and ^apoleon was permitted 
to reside in the island of Elba, the sd^fci^ignty of which had been 
Conceded to him by the t$jed 4 p6^jr*r& For the operations 
of this campaign Wellington* was created marquess of Douro 
and duke^ of Wellington/ and peerage® "were conferred upon^ 
Beresfbrd, Graham arid Hill.* T 4 c 

The event? of the Peninsular War, especially as narrated 
in the Wellington Despatches, are replete mjh instruction not 
only for the soldier, but also for the civil administrator. Even < 
in a brief summary of the war one salient" fact is* noticeable, 
that all Wellington’s reverses were in fcqpn^xion, wi’fih |na sieges, 
for which his means were never adequate. In his many battles 
he was always victorious, his strategy eminently successful, 
his organizing and administrative poVer exceptionally great, 
his practical resource unlimited, his soldiers most courageous; 
but he never had an army fully complete in its departments 
and warlike equipment. He had no adequate corps of sappers 
and miners, or transport train. In 1812 ’ tools and material 
of war for his sieges were often insufficient. In 1813, when he 
was before San Sebastian, the ammunition ran short; a battering 
train, long demanded, reached him not only some, time after 
it was needed, but even then with only one day’s provision of 
shot and shell. For the siege of Burgos heavy guns were avail- 
able in store on the coast ; but he neither ha$, nor could procure, 
the transport to bring them up. By resource and dogged 
determination Wellington rose superior to almost every diffi- 
culty, but he corild not overcome all; and the main teaching of 
the Peninsular War turns upon the value of an jarmy that* is 
completely organized in its various branches before hostilities 
break out. " 4 (p, W. R.) 

Av rHORiTiits . — The Wellington Despatches , ed. Garwood (London, 
1834-1839); Supplementary Wellington Despatches. (London, 1858- 
1861 and 1867-1872) ; Sir W. Napier, History of Wdr in the Peninsula 
and South of France (London, 1828-1840); O W. C. Oman, History 
of the Peninsular War (London, 1902) ; Sir J. Jones, Journals and 
Skeges in Spain , 1811-/2 (London, 1814); and Recount of the War 
tn Spam, Portugal and South of France, 1808-14. (London, ,1821); Sir 
J. F. Maunce, Diary of Sir John Moore (London, 1904); Command- 
ant Bolagny, Campagne de VEmpeSeur Napolion eft Espagne , 1808- 
1809 (Pans, 1902); Major-General C. W. Rdbineon;* Wellington's 
Campaigns (London, 1907) ; Sir A* Alison, History- of Europe , 1*789- 
j8/J (London, 1835-1842); T. Choumara, Consvddfations mtlttatres 
sur les mimoites du Marcchal Suchet et surTp Joataille de, Toulouse 
(Paris. 1838); Commandant Clerc, Campagnh' du MAr&chal Soult 
dans les PyrMlw occidentals^ en 18x3-14 (Paris; £894); Mimotres 
fjtu Baron MflrbotJPan& jL i8gt;< Eng, tracts, by A. J.^Btttler, London, 
1902) ; H< R. Clinton, The War in t he Peninsula , <S^London, 1889) ; 
Marshal Suchet’s Mt moires (Pans, 1826; London, ©29); Captain L. 
Butler, Wellington's Operations in tfte^Penbisulq, *868-14 (London, 
1904) ; Batty, Campaign of the Left Wing of the AfUed Arm, y in, the 
Western Pyrenees and South 6i Frame, J8gjhi4 (Loridon, 2823); 
¥0% Histoire de la guerre de^ la Ptnmsuki eous JiapoUon (Pans 
and London! 1827H Lord Londonderry, Natf alive of the Peninsular 
War, 1808— ij. (London, 182$) ; R. $>oyxf~ T 

rewifi (Pans, *8^ 
jLonapn, 1845) ;Caj 

Frkze^Te&eriWm iKe Pminrttar arid Wi ........ 

L btH^fajor-G^rafal 5 E. Sabine, London, 1839)? (Ue^-Colonpl 
LHifl- fames/ ^Bamd^round Biarritz , NtvBlle and she fiffivtb (London, 
iVj oakles voitm Biarritz, Garres and the Bridge o%B<& 1 $±&j din 
18^7) ; H 4 . B. Robinson, Memoirs of iJeutehatot&enSlul Sir 
~ — indon, 1835); G^C. Moore-Smith, AutSI6grMiy of 

Aral Sir Harry Smith (London, VQOi)i Life *0} John 

jpolborip {F.-M* Lord Seaton) (Londo% R«v.^. H. Cranford, 
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General Cranford and Ms > Light Division (London, 1891); Sir George 
Larpent, Private Journal of F. S. Larpent during the Peninsular War 
(London. 1853); Major-General H. l Hutchinson, Operations in 
the P$mmsula, 1808-9 (London. 1905); The Dickson AfSS*, being 
Journals 0/ Major-General Sir Alexander Dickson during the Penin- 
sular War (Wootyrich, 1907). i H 1 

PEtfl^COLA, a town of eastern Spain, in the province of Cas- 
tell6n dela Plana, and on the Mediterranean Sea, 5 m. by road 
S. of Benicarld. Pop. (1990), 3142. Peniscola, often called the 
Gibraltar of Valencia, is a fortified seaport, with a lighthouse, 
built op a rocky headland about 220 ft. high, and only joined 
to the mainland by a narrow strip of sand. Originally a 
Moorish stronghold, it was captured in 1233 by James I. of 
Aragon, who entrusted it to the Knights Tempiar. In the 
14th century it was garrisoned by the knights of Montesa, and 
in 1420 it reverted to the Crown. From 1415 it was the home 
of the schismatic pope Benedict JCIII. (Pedro de Luna), whose 
name is commemorated in the Bufador de Papa Lima, a curious 
cavern with a landward entrance ^through which the sea-water 
escapes in clouds of spjay. 

PENITENTIAL (Lat. poenitentiale , libettus poenitentialis , 
&c.), a manual used by priests of the Catholic Church for 
guidance in assigning the penance due to sins. Such manuals 
played a large rdle in the early middle ages, particularly in 
Ireland, England and Frankland, and their influence in the 
moral education of the barbarian races has not received 
sufficient attention from historians. They were mainly com- 
posed of canons drawn from various councils and of dicta from 
writings of some of the fathers. Disciplinary regulations in 
Christian communities are referred to from the very borders of the 
apostolic age, and a system of careful oversight of those admitted 
to the mysteries developed steadily as the membership grew 
and dangers of contamination with the outside world increased. 
These were the elaborate precautions of the catechumenate, and 
—as a bulwark against the persecutions— the rigid system known 
as the Discipline of the Secret (disciplina arcani ). The treat- 
ment of the lapsed, which produced the Novatian heresy, was 
also responsible for what has frequently been referred \to as 
the first penitential. This is the libellus in which, according 
to Cyprian (Ep. 51), the decrees of the African synods of 251 
and 255 were embodied for the guidance of the clergy in dealing 
with tHfeir repentant and returning flocks. This manual, 
which has been lost, was evidently not like the code-like com- 
pilations of the 8th century, and it is somewhat misleading to 
speak of it as a penitential. Jurisdiction in penance was still 
too closely limited to the upper ranks of the clergy to call forth 
such literature. Besides the bishop an official well versed 
in the penitential regulations of the Church, called the poeni- 
tentiarius; assigned due penalties for sins. For their guidance 
there was considerable conciliar legislation (e.g, Ancyra, Nicaea, 
Neocaesarea, &c.), and certain patristic letters which had 
acquired almost the force of decretals. Of the latter the 
most important were the three letters of St Basil of Caesarea 
(d. 379) to Bishop Amphilochus of Iconium containing over 
eighty headings. 

, Three things tended to develop these rules into something 
like a system of penitential law. These were the development 
of auricular confession and private penance; the extension of 
the penitential jurisdiction ftdpng the clergy owing to the 
growth of a parochial priesthwi; and the necessity of adapting 
the penance to the primitive Kas of law prevailing among the 
newly converted barbaria ns, qfe ecially the idea of compensation 
by the wergild . IkltelattAt t hr middle of the 5th century 
appeared the “ canfMfr arrapck.” # l#»th% first half of 'the 
next century thesevBfc feMowen by Outers, notably those* of 
St Finion (d.^52), ^Hke same tinue^BiCeltic British Church 
produced the penitaHrof St David otlfcnevia (d. 544) and 
of Gildps (d. 583) JVaddition to synodal legislation/ These 
furnished the^tetmi to Columb&n (d. 6x5) tot his Ldber de 
poenitentfa amr hhrmonastic rqle, which had a great influence 
upon the continent f of Europe. ( The Anglo-Saxon Church 
was later thwthe' Msly but under Theodore of Tarsus (d. 69c)/ 
archbishop or Canterbury,* the practice then in force was made 


the basis of the most important of all penitentials* The 
Poenitentiale Theodori became the authority in ^the Church’s 
treatment of sinners for the next four centuries, both in England 
and elsewhere in Europe. The original text, as prepare by 
a disciple of Theodore, and embodying his decisions, is given 
in Haddan and" Stubbs’s Councils and Ecclesiastical Documents 
relating to Great Britain , and Ireland (in* 173 seq.). A 
Penitentiale Commeani (St Cumian), dating apparently 4 from 
the early 8th century, was the third main source of Frankish 
penitentials, The extent and variety of this literature led the 
Gallican Church to exercise a sort of censorship in order to 
secure uniformity. After numerous synods, Bishop Haltigar 
of Cambrai was commissioned by Ebo of Reims in 829 to prepare 
a definitive edition. Haltigar used, among his other materials, 
a so-called poenitentiale romanum, which was really of Frankish 
origin. The canons printed by David Wilkins in his Concilia 
(1737) as being by Ecgbert of York (d. 767) are largely a transla- 
tion into Anglo-Saxon oft three books of Haltigar’s penitentials. 
In 841 Hrabanus Maurus undertook a new Liber poenitentium 
and wrote a long letter on the subject to Heribald of Auxerre 
about 853. Then followed the treatise of Rcginon of Prum 
in 906, and finally the collection made by Burchard, bishop of 
Worms, between 1012 and 1023. The codification of the canon 
law by Gratian and the change in the sacramental position of 
penance in the 12th century closed the history of penitentials. 

Much controversy has arisen over the question whether 
there was an official papal penitential. It is claimed that 
(quite apart from Haltigar’s poenitentiale romanum) such a 
set of canons existed early in Rome, and the attempt has been 
made by H. J. Schmitz in his learned treatise on penitentials 
(Buszbiicher und das kanonische Buszverfahren, 1883 and 1898) 
to establish their pontifical character. The matter is still in 
dispute, Schmitz’s thesis not having met with universal 
acceptance. 

In addition to the works mentioned above the one important work 
on the penitentials was L. W. H. Wasserschlcben'e epoch-making 
study and collection of texts, Die Bussordnungen der abendldndischen 
Kirche nebst einer rechtsgeschichtlichen Etnleitung (Halle, 1851). 
See articles in Wetzer and Welte's Kirchenlexikon, Hauck's Real- 
encyklopddie . and Haddan and Stubbs's Councils, See also Seebasz 
in Zeitschnft file Kirchengeschichte , xviii. 58. On the canons of 
St Patrick see the Life of St Patrick by J. B. Bury (pp. 233-275). 

PENITENTIARY (med. Lat. poenitentiarius, from poenitentia , 
penance, poem, punishment, a term used both as adjective and 
substantive, referring either to the means of repentance or 
that of punishment. In its ecclesiastical use the word is used 
as the equivalent both of the Latin poenitentiarius, “penitentiary 
priest,” and pcenitentiaria, the dignity or office of a poenitenti- 
arius. By an extension of the latter sense the name is applied 
to the department of the Roman Curia known as the apostolic 
penitentiary '{sacra poenitentiaria apostolica), presided over 
by the cardinal grand penitentiary {major poenitentiarius, 
Ital. pemtenzier maggiore) and having jurisdiction more particu- 
larly in all questions in foro interno reserved for the Holy See 
(see Curia Romana). In general, the poenitentiarius, or peni- 
tentiary priest, is in each diocese what the grand penitentiary 
is at Rome, i.e. he is appointed to deal with all cases of conscience 
reserved for the bishop. In the Eastern Church there are very 
early notices of such appointments; so far as the West is con- 
cerned, Hinschius {Kirchenrecht, 1. .428, note 2) quotes from 
the chronicle of Bemold, the monk of St Blase (c. 1054-1100), 
as the earliest record of -such appointment, that made by 
the papal legate Odo oL Ostia in 2054. In 1215 the fourth 
Batman 'Council, by its 10th 4 canon, Ordered suitable men to 
be ordained in all cathedral and' conventual churches, to act 
as coadjutors and assistants to the bishops in hearing confessions 
and* imposing penances^ The rule was not immediately nor 
universally obeyed, the bishops being slotf to delegate their 
special powers. Finally, however, the Council of Trent (Bess, 
xxiv. <cap* viii. de reform .) ordered that, “ wherever it could 
conveniently be.done/’ the bishop should appoint in his cathedral 
a poenitentiarius , who should bea doctor or licentiate in theology 
or canon law and at least forty years of age. - ' 1 
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See P. Hinschius, Kifchmrecht, i. ^7, &c. (Beflin, 1869); Du 
Cange. Glossanvm, s.v. " Poemtentianus » Herzog-Hauck, Real- 
m tcyffopddte (ed. 1904), ml " P6nitaitiarius, M 

PENKHIDGB, a town in the western parliamentary division 
ol Staffordshire, England; 134 nu N.W. from London by the 
London & North-Western railway, on the small river Penk. 
Pop. (1901); « 347 * Trade is chiefly agricultural and there are 
stone-quarries in the vicinity. The church of St Michael and 
All Angels, formerly collegiate ancfr dedicated to St Mary, is a 
fine building principally Perpendicular, but with earlier portions. 
The Roman Watling Street passes from east to west 3 m. south 
of Penkridge. In the neighbourhood is Pillaton Hall, retaining 
a picturesque chapel of the 15th century. 

PENLEY, WILLIAM SYDNEY (1852- ), English actor, 

was bom at Broadstairs, and educated in London, where his 
father had a school. He first made his mark as a comedian 
by his exceedingly amusing performance as the curate in The 
Private Secretary , a part in which he succeeded Beerbohm 
Tree; but he is even more associated with the title-role in 
Brandon Thomas’S Charley's Aunt (1892), a farce which had 
an unprecedentedly long run and was acted all over the world. 

PENMARC ’H, a village of western France m the department 
of Finist^re, 18 m. S.W. of Quimper by road. Pop. (1906), of 
the village, 387 5 of the commune, 5702. On the extremity of 
the peninsula on which it is situated are fortified remains of a 
town which was of considerable importance from the 14th to 
the 16th centuries and included, besides Penmarc ’h, St Gu6nol6 
and Kerity. It owed its prosperity to its cod-banks, the dis- 
appearance of which together with the discovery of the New- 
foundland cod-banks and the pillage of the place by the bandit 
la Fontenelle in 1595 contributed to its decadence. The 
church of St Nouna, a Gothic building of the early 16th century 
at Penmarc ’h, and the church of St Gu6nold, an unfinished 
tower of the 15th century and the church of Kerity (15th 
century) are of interest. The coast is very dangerous. On 
tli? Point de Penmarc ’h stands the Phare d’Eckmuhl, with a 
light visible for 60 miles. There are numerous megalithic 
monuments in the vicinity. 

PENN, WILLIAM (1621-1670), British admiral, was the 
son of Giles Penn, merchant and seaman of Bristol. He served 
his apprenticeship at sea with his father. In the first Civil 
War he fought on the side of the parliament, and was in com- 
mand of a ship in the squadron maintained against the king 
in the Irish seas. The service was arduous and called for both 
energy and good seamanship. In 1648 hq was arrested and 
sent to London, but was soon released, and sent back as rear 
admiral in the “Assurance ” (3a). The exact cause of the 
arrest is unknown, but it may be presumed to have been that 
he was suspected of being in correspondence with the king’s 
supporters. It is highly probable that he was, for until the 
Restoration he was regularly in communication \%ith the Royal- 
ists, while serving the parliament, or Cromwell, so long as their 
service was profitable, and making no scruple of applying for 
grants of the confiscated lands of the king’s Irish friends. 
The character of “ mean fellow ” given him by Pepys is borne 
out by much that is otherwise known of him. But it is no less 
certain that he was an excellent seaman and a good fighter. 
After 1650 he was employed in, the Ocean, and in the Mediter- 
ranean in pursuit of the Royalists under Prince Rupert. He 
was so active on this service that when he returned home on 
the 18th of March 1651 he cpuld boast that he had not put foot 
on shore for jhore than a year. Whw the first Dutch War 
broke out Penn was appointed vice-admiral to Blake, and was 
present at the battle of jthe 28th ofrSeptember off the Kentish 
Knock. In. the* three days’ battle off Portland, February 
l6 . 53 > be commanded the B}ue squadron* and he also served 
with distinc|tk>n JoJJie final battles c^the \yar in June and July, < 
In December he was, "included in.tte coi$missjon of admirals, 
*nd generals at sea, who exercised ^hfeimilitary oohunapd Qt 


the same year he had no scruple in accepting thenaval command 
in the expedition to the West Indies sent oi^t«*by Cromwell, 
which conquered Jamaica. He wae^not responsible for the 
shameful repulse at San Domingo,* which was mie^toia panic ' 
among the troops. On their return he and his military^eollea^ue 
Venables were sent to the Tower. He made humble submission, 
and when released retired to the estate he had received from' 
confiscated land in Ireland. He continued in communication^ 
with the Royalists, and in 1660 had a rather obscure share* in 
the Restoration. He was reappointed commissioner of the-* 
navy by the king, and in the second Dutch War served as 
“great captain commander or captain of the fleet, with 
the duke of York (afterwards King James IL) at * the battle 
of Lowestoft (June 3, 1665). When *the duke withdrew from 
the command, Penn’s active service ceased. He continued 
however to be a commissioner of the navy. His death occurred 
on the 16th of September 1670, and he was buried in the church 
of St Mary Redcliffe, Bristol* His portrait by, Lely is in the 
Painted Hall at Greenwich. By his wife Margaret Jasper, he 
was the father of William Penn, the founder of Pennsylvania. 
Though Sir William Penn was not a high-minded man, he is 
a figure of considerable importance in British naval history. 
As admiral and general for the parliament he helped in 1653 
to draw up the first code of tactics provided for the navy* It 
was the base of the “ Duke of York’s Sailing and Fighting 
Instructions,’’ which continued for long to supply the orthodox 
tactical creed of the navy, 

See the Memorials of the Professional Life and Times of Sir William 
Penn, by GranvUle Penn. t (D. H.) 

PENN, WILLIAM (1644-1718), English Quaker and founder 
of Pennsylvania, son of Admiral Sir William Penn (162 1-1670) f 
and Margaret Jasper, a Dutch lady, was born at Tower Hill, 
London, on the 14th of October 1644. During his father’s 
absence at sea he lived at Wanstead in Essex, and went to school 
at Chigwell close by, in which places he was brought under 
strong Puritan influences. Like many children of sensitive 
temperament, he had times of spiritual excitement; when about 
twelve [he was " suddenly surprised with an inward comfort, 
and, as he thought, an external glory in the room, which gave 
rise to religious emotions, during which he had the strongest 
conviction of the being of a God, and that the soul of man was 
capable of enjoying communication with Him.’’ Upon the 
death of Cromwell, Penn’s father, who had served the. Protector 
because there was no other career open, remained with his family 
on the Irish estates which Cromwell had given him, of the value' 
of £3 00 a year. On the resignation of Richard Cromwell he 
at once declared for the king and went to the court in Holland, 
where he was received into favour and knighted; and at the 
elections for the convention parliament he was ^turned for 
Weymouth. Meanwhile young Penn studied under* a private - 
tutor on Tower Hill until, in October 16 60, he was entered os a f 
gentleman commoner at Christ Church. He appears in the 
same year to have contributed to the Tkrenodto, a collection, 
of elegies on the death of the young duke of Gloucester* 

The rigour with which the Anglican statutes* were revived, 
and the Puritan heads of colleges supplanted, rousddthe spirit 
of resistance at Oxford to the uttermost. With this spirit Penn, 
who was on familiar terms with John Owen (1616-1683), and 
who had already fallen under the influence of Thomas Loe 
the Quaker, then at Oxford, actively Sympathized. , He and 
others refused to attend chapel and church service, and were 
fined in consequence. Howfar his leaving the university j 
•resulted from this cannot dearly ascertained. Anthony 
Wolyl has nothing regarding the cause of his having, but sSiys 
that Jie stayed at Oxford for two years,' and that he Wift noted 
for proficiency in manly sports. There is no doubt that in„ 
January 1662 his father was anxious to remove him to Cambridge, 
and Consumed Pepys on the subject; andfin later years he speaks 
oftbjting 4 * banished ” the college, and of being whfoped,' beaten 4 
and turned out k of doors on his return to his father, in the*' 
angf$ c^the latter at his avowed Quakerism. * A reconciliation, 
hojv^er^as effected; and Penn was sentfto France to forget this 
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folly. The plan was for a time successful. Penn appears to have 
entered more or less into the gaieties of the court of Louis XIV,, 
and while there to have become acquainted with Robert Spencer, 
afterwards earP'of Sunderland, and' with Dorothy, sister to 
Algernon Sidrtey. ' What, however, is more certain is that he 
somewhat later placed himself under the tuition of Moses 
Amyraut, 1 the celebrated president of the Protestant college 
of Saumur, and at that time the exponent of liberal Calvinism, 
.from whom he gained the patristic knowledge which is so 
prominent in his controversial writings. He afterwards travelled 
m Italy, returning to England in August 1664, With, " a great 
deal, if not too much; of the vanity of the French garb and 
affected manner of speech hnd gait.” 1 

Until the outbreak' of the plague Penn was a student of 
Lincoln's Inn. For a few days also he served on the staff of 
his father— now great captain commander — and was by him 
sent back in April 1665 to Charles with despatches. Returning 
after the naval victory off LoweStoft in June, Admiral Penn 
found that his son had again become settled in seriousness and 
Quakerism. To bring him once more to views of life not incon- 
sistent with court preferment, the admiral sent him in February 
1666 with introductions to Ormonde’s pure but brilliant court 
in Ireland, and to manage his estate in Cork round Shannan- 
garry Castle, his title to which was disputed. Penn appears 
also later in the year to have been “ clerk of the cheque ” 
at Kinsale, of the castle and fort of which his father had the 
command. v When the mutiny broke out in Carrickfergus Penn 
volunteered for service, and acted under Arran so as to gain 
considerable deputation. The result was that in May 1666 
Ormonde offered him his father's company of foot, but, for 
some unexplained reason, the admiral demurred to this arrange- 
ment. It was at this time that the well-known portrait was 
painted of the great Quaker in a suit of armour; and it was at 
this time, too, that the conversion, begun when he was a boy 
by Thomas Loe in Ireland, was completed at the same place 
by the sariie agency. 8 

On the 3rd of September 1667 Penn attended a meeting of 
Quakers in Cork, at which he assisted to expel a soldier who 
had disturbed the meeting. He was in consequence, with 
others present, Sent to prison by the magistrates. From prison 
he wrote to Lord Orrery, the president of Munster, a letter, 
in which he first publicly makes a claim for perfect freedom of 
conscience. He was immediately released, and at once returned 
to his father in London, with the distinctive marks of Quakerism 
strong upon him. Penn now became a minister of the denomi- 
nation, and at once entered upon controversy and authorship. 
His first book, Truth Exalted , was violent and aggressive in the 
1 extreme. The same offensive personality is shown in The Guide 
Mistaken , a tract written in answer to John Clapham’s Guide 
to the True Religion. It was at this time, too, that he appealed, 
unsuccessfully, to Buckingham, who on Clarendon’s fall 
was P9sing as the protector of the Dissenters, to use his efforts 
to procure parliamentary toleration. 

P&rutfs first public discussion was with Thomas Vincent, a 
London Presbyterian minister, who had reflected on the 
M damnable ” doctriiies of the Quakers. The discussion, which 
had turned chiefly upon the doctrine of the Trinity, ended 
uselessly, and Penn at once published The Sandy Foundation 
Shaken, a tract of ability sufficient to excite Pepys’s astonish- 
ment, in which^orthodox views were so offensively attacked 
that Penn was&feced in the Tower, where he remained for. nearly 
nine months. $The imputations Mpoii his opinions and good 
citizenship* madi as well by D/wenters as$by the Church/;* he* 
repeUadWfcr Innocency with her Open Face, in which he asrc$ts 
hi^tit^belief in the divinity of Christ, the .atopement, / ,ahd 
^justification tjpigh faith, though insisting the necessity 
of good work(?* It was, now, too, that he published the mpst 
important ofn^ books, No Cross, No Crown, which, contained 
an able defehce of the Quaker doctrines and practices, 
scathing attack on the loose and unchristian lives of the clergy, 

«» 1 PepysuAhapast . 30, 1664. k'l r 

8 and Penningtons (1867), p, 174, . ,/** 


While compieteljr refusing to recant Penn addressed *a letter 
to ; Arlington in* July 1669/in which* om grounds of religious 
ftfo$f6tn, he- ksked " him " to^ interferes It is, noteworthy, as 
showing the views then predominant, that he was almost |t 
once set at liberty. * ; ^ * 

* ' An informal reconciliation how tdok place with his* father, 
who had been impeached through the jealousy of Rupert and 
Monk (in April 1668), and whose conduct in the operations oi 
1663 he had publicly vindicated; and Penn was again sent on 
family business to Irelands At the desire of his father, whose 
health was fast failing* Penn returned to London in 1670. 
Having found the usual place of meeting in Gracechurch Street 
closed by soldiers, Penn, as a protest, preached to the people 
in the open street. With William Mead he was at once arrested 
and indicted at the Old Bailey on the 1st of September for 
preaching to an unlawful, seditious and riotous assembly, 
which had met together with force and arms. The Conventicle 
Act not touching their case, the trial which followed, and which 
may be read at length in Penn’s People's Ancient and Just 
Liberties Asserted, was a notable one iij the history of trial by 
jury. With extreme courage and skill Penn exposed the 
illegality of the prosecution, while the jury* for the first time, 
asserted the right of juries to decide in opposition to the ruling 
of the court. They brought in a verdict declaring Penn and 
Mead “ guilty of speaking in Gracechurch Street,” but refused 
to add “ to an unlawful assembly then, as the pressure upon 
them increased, they first acquitted Mead, while returning 
their original verdict upon Penn, and then, when that verdict 
was not admitted, returned their final answer “ not guilty ” 
for both. The court fined the jurymen 40 marks each for their 
contumacy, and, in default of payment, imprisoned them, 


whereupon they vindicated and established for ever the right 
they had claimed in an action (known as Bushell’s case from, the 
name of one of the jurymen) before the court of common pleas, 
when all twelve judges unanimously declared their imprisonm&it 
illegal. " * 


Penn himself had been fined for not removing his hat in court, 


had been imprisoned on his refusal to pay, and had earnestly 
requested his family not to pay for him. The fine, however, 
was settled anonymously, and he was released in time to be 
present at his father’s death on the 16th of September 1670, 
at the early age of forty-nine. Penn now found himself in 
possession of a fortune of £1500 a year, and a claim on the 


Crown for £16,000, lent to Charles II. by his' father. Upon his 
release Penn at onne plunged into controversy, challenging a 
Baptist minister named Jeremiah Ives, at High Wycombe, to 
a public dispute and, according to the Quaker account, easily 
defeating him. No account is forthcoming from the other 
side. Hearing at Oxford that students who attended Friends’ 
meetings wer8 rigorously used, he wrote a vehement and abusive 
remonstrance .to the vice-chancellor in defence of religious 
freedom. This found still more remarkable expression in the 
Seasonable Caveat against Popery ( Jan. 1671). 

In the beginning of 1671 Pen n was again. arrested for preaching 
in Wheeler Street, meeting-house by Sir Robinson, the 
lieutenant of the Tower, formerly lord mayor, and known as a 
brutal and bigoted churchman. Legal proof being wanting 
of any breach of the Conventicle Act, and the Oxford or Five 
Mile Act also proving inapplicable, Robinson, whp had some 
special cause of enmity against Penn, urged upon him the oath 
of allegiance. This, ? of cours^ thp Quaker .. would not , take; 
and consequently was iihprisoned for six months. During this 
imprisonment Penn wrote ^everal works, the most important 
being .The Great Case. ofj)£$My?of£ ’($£b. 1*67 k), 

a noble defence of complete toleratipOi s Ujpn his .release , he 
started upo^ a * ^through 

Germany ; atTBni deki'h^;f$uhaSi: a Quaker ^odety, .arid 
established, ah^tfogiate ^riehdsl^ 

Elizabeth. ■ V- : ' ■* • *. l * ] 

* Upo^ ; h|s retuirn home m the spring of *1673 P^n^mamed 
Gulielihal of Mary Pefinixigf&r by ’fier first 

husband,' Sfc ‘ she ‘bffin 



PENN, WILLIAM 


equally remarkable for beauty, devotion to her husband, and 
firmness to the religious principles which she had adopted when 
little more than a child- 1 He now settled at Rickmansworth 
m Hertfordshire, and gave himself up to controversial writing. 
To this year, 167?, belong the Treatise on Oaths and England's 
Present Interest Considered . In the year 1673 Penn was still 
more active. He secured the release of George Fox, addressed 
‘ the Quakers in Holland and Germany, carried on public 
controversies with Thomas Hicks, i Baptist, and John Faldo, an 
Independent, and published his treatise on the Christian Quaker 
and his Divine Testimony Vindicated, the Discourse of the General 
Rule of Faith and Practice , 2 Reasons against Railing (in answer 
to Hicks), Counterfeit Christianity Detected , and a Just Rebuke 
to One-and-twenty Learned Divines (an answer to Faldo and to 
Quakerism no Christianity ). His last public controversy was 
in 1675 with Richard Baxter, in which, of course, each party 
claimed the victory. 

At this point Penn’s connexion with America begins. The 
province of New Jersey, comprising the country between the 
Hudson and Delaware .rivers on the east and west, had been 
granted in March 1663-1664 by Charles II. to his brother ; James 
in turn had in June of the same year leased it to Lord Berkeley 
and Sir G. Carteret in equal shares.. By a deed, dated 18th 
of March 1673-1674, John Fenwick, a Quaker, bought one of 
the shares, that of Lord Berkeley (Stoughton erroneously says 
Carteret’s) in trust for Edward Byllinge, also a Friend, for 
£1000. This sale was confirmed by James, after the second 
Dutch War, on the 6th of August 1680. Disputes having arisen 
between Fenwick 'and Byllinge, Penn acted as arbitrator; and 
then, Byllinge being in money difficulties, and being compelled 
to sell his interest m order to satisfy his creditors, Penn was 
added, at their request, to two of themselves, as trustee. The 
disputes were settled by Fenwick receiving ten out of the hundred 
f 5 arts into which the province was divided, 8 with a considerable 
sum of money, the remaining ninety parts being afterwards 
put up for sale. Fenwick sold his ten parts to two other Friends, 
Eldridge and Warner, who thus, with Penn and the other two, 
became masters of West Jersey, West New Jersey, or New West 
Jersey, as it was indifferently called. 4 The five proprietors 
appointed three commissioners, with instructions dated from 
London the 6th of August 1676, to settle disputes with Fenwick 
(who had bought fresh land from the Indians, upon which Salem 
was built, Penn being himself one of the settlers there) and to 
purchase new territories, and to build a town— New Beverley, 
or Burlington, being the result. For the n$w colony Penn drew 
up a constitution, under the title of “ Concessions.” The 
greatest care is taken to make this constitution “ as near as 
may be conveniently to the primitive, ancient and fundamental 
laws of the nation of England.” But a democratic clement 
is introduced, and the new principle of perfect religious freedom 
stands in the first place (ch. xvi.). With regard to the liberty 
of the subject, no one might be condemned in life, liberty or 
estate, except by a jury of twelve, and the right of challenging 
was granted to the uttermost (ch. xvii.). Imprisonment for 
debt was not abolished (as Dixon states), but was reduped to a 
minimum (ch. xviii.), while theft was punished by twofold 
restitution either in value or in labour to that amount (ch. 
xxviii.). The provisions of ch. xix. deserve special notice. 
All causes were to gb before three justices, with a jury. “ They, 
the said justices, shall pronounce such judgment as they shall 
receive from, and be directed by the said twelve men, in whom 
only the judgment resides, and not 'otherwise. And in case, of 
their neglect and refusal, that 7 then one of the twelve, by consent* 
of the rest, pronounce their Own judgment as the justices should 
have done.” The Justices ana constables, moreover, were 

1 For a very phamlipg account of tyer ^and the whole Pennington 
connexion, .see Maria Webb’s The Pehnpand Penningtons . 

* See on Jhis Stoughton’s Penn, p. 
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elected by the people, the former for two years only (ch. xli.). 
Suitors might plead in person, and the courts* were public 
(ch. xxii.). Questions between Indians and settlers were to be 
arranged by a mixed jury (ch. xxvA. An assembly was to 
meet' yearly, consisting of a hundred persons, chosen by the 
inhabitants, freeholders and proprietors, M>n$ for each division 
of the province. , The election was to be by ballot, and each 
member was to receive a shilling a day from his division, “that 
thereby he may be known to be the servant of the peopfe.” 
The executive power was to be in the hands of ten commissioners 9 
chosen by the assembly. Such a constitution soon attracted 
large numbers of Quakers to West Jersey. 

It was shortly before these occurrences that/ Penn inherited 
through his wife the estate of Worminghurst in Sussex, whither 
he removed from Rickmansworth. He now (July 25, 1677) 
undertook a second missionary journey to the Continent along 
with George Fox, Robert Barclay and' George Keith. He 
visited particularly Rotterdam and all . the Holland towns, 
renewed his intimacy with the princess Elisabeth at Herwerden, 
and, under considerable privations, travelled through Hanover, 
Germany, the lower Rhine and the electorate of Brandenburg, 
returning by Bremen and the Hague. It is worthy of recollec- 
tion that the Germantown (Philadelphia) settlers from Kirch- 
heim, one of the places which responded in an especial degree 
to Penn’s teaching, are noted as the first who declared* it wrong 
for Christians to hold slaves. Penn reached England again on 
the 24th of October. He tried to gain the insertion in the bill 
for the relief of Protestant Dissenters of a clause enabling Friends 
to affirm instead of taking the oath, and twice addressed the 
House of Commons’ committee with considerable, eloquence 
and effect. The bill, however, fell to the ground at the sudden 
prorogation. 

In 1678 the popish terror came to a head, and to calm and 
guide Friends in the prevailing excitement Penn wrote his 
Epistle to the Children of Light in this Generatioti. A far more 
important publication was An Address to Protestants , of 'all 
Persuasions , by William Penn, Protestant, in 1679; a powerful 
exposition of the doctrine of pure tolerance and a protest against 
the enforcement of opinions as articles of faith. This was 
succeeded, at the general election which followed the dissolution 
of the pensionary parliament, by an important political rganifesto, 
England's Great Interest in the Choice of this New Parliament, in 
which he insisted on the following points : the discovery and 
punishment of the plot, the impeachment of corrupt ministers 
and councillors, the punishment of “ pensioners,” the enactment 
of frequent parliaments, security from popery and slavery, and 
*ase for Protestant Dissenters. Next came One Project for the 
Good of England, perhaps the most pungfent; of all his* political 
writings. But he was not merely active with his pen. He was 
at this time in close intimacy with Algernon Sidney, who stood 
successively for Guildford and Bramber. In each case, owing 
in a great degree to Penn’s eager advocacy, Sidney was fleeted, 
only to have his elections annulled by court influence. Toleration 
for Dissenters seemed as far off as ever. Encouraged by hits suc- 
cess in the West Jersey province, Penn again turned' hi£ thoughts 
to America. In repayment of the debt mentioned above he 
now asked from the Crown, at a council held on the 24th of June 
1680, for “ a tract of land in America north oj Maryland, bounded 
on the east by the Delaware, on the west limited as Maryland 
U.e, by New Jersey], northward as far plantable”; tthis 
latter limit Penn explained to be “ thfee degrees northwards.” 
This formed a tract 300 m.by 160, of extreme fertility* mineral 
waalth and richness of all Atfids. ^Disputes with James^duke 
ofi* York, and with Lord Baltimore) who |$ad rights over 
Maryland, delayed the mattef until the 14th, of ^roh, ! 681, 
when the grant, received the royal signature, and^enft w^s made 
master of the province of Pennsylvania. His own aqpount pf 
l^the name is that he suggested “ Sylvahia,” that the king added 
*the,V‘ Penp ” in honour of his father, ar*l thay although he 

of the £6th oi Atigust 1676 savs twelve, and Clark- 
V90H h‘as fbllowed this; but the Concessions, which not^ssented 
to by the inhabitants until the 3rd of Mafchx676M67£, say ten. 



102 


PENN, WILLIAM 


strenuously objected and even tried to bribe the secretaries, he 
could not get the name altered. It should be added that early 
in 1682 Carteret, grandson of the original proprietor, transferred 
his rights in East Jersey to Penn and eleven associates, who 
soon afterwards conveyed one-half of their interest to the earl 
of Perth and eleven others. It is uncertain to what extent 
Penn retained his interest in West and East Jersey, and when 
it ceased. The two provinces were united under one governor 
in 1699, and Penn was a proprietor in 2700. In 1702 the 
government of New Jersey was surrendered to the Crown. 

By the charter for Pennsylvania Penn was made proprietary 
of the province. He was supreme governor; he had the power 
of making laws* with the advice, assent and approbation of the 
freemen, of appointing officers, and of granting pardons. The 
laws were to contain nothing contrary to English law, with a 
saving to the Crown and the privy council in the case of 
appeals. Parliament was to be supreme in all questions of 
trade and commerce; the right to«levy taxes and customs was 
reserved to England; an agent to represent Penn was to reside 
in London ; neglect on the part of Penn was to lead to the passing 
of the government to the Crown (which event actually took place 
in 1692); no correspondence might be carried on with countries 
at war with Great Britain. The importunity of the bishop of 
London extorted the right to appoint Anglican ministers, 
should twenty members of the colony desire it, thus securing 
the veiy thing which Penn was anxious to avoid— the 
recognition of the principle of an establishment. 

Having appointed Colonel (Sir William) Markham, his cousin, 
as deputy, and having in October sent out three commissioners 
to manage his affairs until his arrival, Penn proceeded to draw 
up proposals to adventurers, with an account of the resources of 
the colony. He negotiated, too, with James and Lord Balti- 
more with the view, ultimately successful, of freeing the mouth 
of the Delaware, wrote to the Indians in conciliatory terms, 
and encouraged the formation of companies to work the infant 
colony both in England and Germany, especially the “Free 
Society of Traders in Pennsylvania,” to whom he sold 20,000 
acres, absolutely refusing, however, to grant any monopolies. 
In July he drew up a body of “ conditions and concessions.” 
This constitution, savouring strongly of Harrington’s Oceana , 
was framed, it is said, in consultation with Sidney, but the 
statement is doubtful. Until the council of seventy-two (chosen 
by universal suffrage every three years, twenty-four retiring 
each year) and the assembly (chosen annually) were duly elected, 
a body of provisional Jaws was added. 

It was in the midst of this extreme activity that Penn was 
made a Fellow of the Royal Society. Leaving his family 
behind him, Penn sailed with a hundred comrades from Deal 
in the “ Welcome ” on the 1st of September 1682. His Last 
Farewell to England and his letter to his wife and children contain 
a beautiful expression of his pious and manly nature. He 
landed at Newcastle on the Delaware on the 27 th of October, 
his company having lost one-third of their number by small-pox 
during the voyage. After receiving formal possession, and 
having visited New York, Penn ascended the Delaware to the 
Swedish settlement of Upland, to which he gave the name of 
Chester. The assembly at once met, and on the 7th of Dwzember 
passed the “ Great Law of Pennsylvania.” The idea which 
informs this law is that Pennsylvania was to be a Christian state 
on a Quaker model. Philadelphia was now founded, and within 
two years contained 300 houses and a population of 2500. At 
the same time an act was passed, uniting uqder .the same govern* 
ment the territories which had ^n granted by feoffment foy 
James in 2682. Realistic and entirely imaginative accounts ^ef. 
Dixon, p. 270), inspired chiefly by Benjamin West’s picture, 
have been given of the treaty which there seems no doubt Penn 
actually. made in November 2683 with the Indians. His con- 
nexion with them was one of the most successful parts of his 
management* hnd h& gained at once and retained through life 
their intense affection. % . ** * %• 

Penp now wrote an account of Pennsvlvania from his own 
observation for «the f* IjVee Society of Trader*” in which he 


shows considerable power of artistic description. Tales of 
violent persecution of the Quakers, and the necessity of settling 
disputes which had arisen with Lord Baltimore, his neighbour 
in Maryland, brought Penn back to England (Oct. 2, 1684) 
after an absence of two years. In the spring of 2683 he had 
modified the original charter at the desire of the assembly, but 
without at all altering its democratic character. 1 He was, in 
reference to A this alteration, charged with selfish and deceitful 
dealing by the assembly. Within five months after his arrival 
in England Charles II. died, and Penn found himself at once in 
a position of great influence. Penn now took up his abode 
at Kensington in Holland Hpuse, so as to be near the court. 
His influence there was great enough to secure the pardon of 
John Locke, who had been dismissed from Oxford by Charles, 
and of 1200 Quakers who were in prison. At this time, too, 
he was busy with his pen once more, writing a further account 
of Pennsylvania, a pamphlet in defence of Buckingham’s essay 
in favour of toleration, incwhich he is supposed to have had some 
share, and his Persuasive to Moderation to Dissenting Christians , 
very similar in tone to the One Project for the Good of England . 
When Monmouth’s rebellion was suppressed he appears to have 
done his best to mitigate the horrors of the western commission, 
opposing Jeffreys to the uttermost. 9 Macaulay has accused 
Penn of being concerned in some of the worst actions of the court 
at this time. His complete refutation by Forster, Paget, 
Dixon and others renders it unnecessary to do more than allude 
to the cases of the Maids of Taunton, Aldermetfi Kiffin, and 
Magdalen College (Oxford). ' 

In 1686, when making a third missionary journey to Holland 
and Germany, Penn was charged by James with an informal 
mission to the prince of Orange to endeavour to gain his assent 
to the removal of religious tests. Here he met Burnet, from 
whom, as from the prince, he gained no satisfaction, and who 
greatly disliked him. On his return he went on a proaching 
mission through England. His position with James was 
undoubtedly a compromising one, and it is not strange that, 
wishing to tolerate Papists, he should, in the prevailing temper of 
England, be once more accused of being a Jesuit, while he was 
in constant antagonism to their body. Even Tillotson took up 
this view strongly, though he at once accepted Penn’s vehement 
disavowal. In 1687 James published the Declaration of Indul- 
gence, and Penn probably drew up the address of thanks on 
the part of the Quakers. It fully reflects his views, which are 
further ably put in the pamphlet Good Advice to the Church 
of England , Roman Catholics , and Protestant Dissenters, in 
which he showed the wisdom and duty of repealing the Test 
Acts and Penal Laws. At the Revolution he behaved with 
courage. He was one of the few friends of the king who remained 
in London, and, when twice summoned before the council, spoke 
boldly m his behalf. He admitted that James had asked him 
to come to him*in France; but at the same time he asserted his 
perfect loyalty. During the absence of William in 1690 he was 
proclaimed by Mary as a dangerous person, but no evidence of 
treason was forthcoming. It was now that he lost by death 
two of his dearest friends, Robert Barclay and George Fox. 
It was at the funeral of the latter that, upon Jthe information 
of the notorious informer William Fuller ,(2670-2727 ?), an 
attempt was made to arrest him, but he had just left the ground ; 
the fact that no further steps wer$ then taken shews how little 
the government believed in his guilt. He now lived in retire- 
ment in London, though his address was perfectly well known 
to his friends in the council. Ib/1691, again dh Fuller’s evidence, 
“a proclamation was issued fq$the arrest of Penn and two others 
as being concerned in Prestpn’s plot, in 1692 he began to write 
again,' both on questions tit Quaker -discipline and in defence of 
the sect. Just Measuretrin an Epistle of Peace and Love, The 
New‘ Athenians (in i$ply to the attacks of the Athenian Mercury), 
and A Key opening the Way to every Capacity are the principal 
publications of this year. ^ , 

Meantime 1 matters had been going badly in. Pennsylvania: 

^ “iixohlp.^ v ‘ * 

t 1 Dalrymple/i. 282. 
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Penn had, in 1686, been obliged to inake changes in the com- 
position of the executive body, though in 1689 it reverted to 
the original constitution; the legislative bodies had quarrelled; 
*id Penn could not gain his rents. The' chief difficulty in 
Pennsylvania was the dispute between the province — i.e. the 
country given to Penri by the charter— and the “territories,” 
or the lands granted to him by the duke of York by feoffment in 
August 1682, which wfcre under the same government but had 
differing interests. The difficulties which Quaker principles 
placed in the way of arming the colony— a matter of grave 
importance in the existing European complications— fought 
most hardly against Penn's power. On the 21st of October 
1692 an order of council was issued depriving Penn of the 
governorship of Pennsylvania and giving it to Colonel Benjamin 
Fletcher, the governor of New York. To this blow were added 
the illness of his wife and a fresh accusation of treasonable 
correspondence with James. In his enforced retirement he 
wrote the most devotional and most charming of his works — 
the collection of maxims of conduct and religion entitled The 
Fruits of Solitude . In* December, thanks to the efforts of his 
friends at court, among whom were Buckingham, Somers, 
Rochester, and Henry Sidney, he received an intimation that 
no further steps would be taken against him. The accusation, 
however, had been public, and he insisted on the withdrawal 
being equally public. He \Vas therefore heard in full council 
before the king, and honourably acquitted of all charge of trea- 
son. It was now that he wrote an Essay towards the Present 
and Future Peace of Europe , in which he puts forth the idea of 
a great court of arbitration, a principle which he had already 
carried out in Pennsylvania. 

In 1694 (Feb. 23) his wife Gulielma died, leaving two 
sons, Springett and William, and a daughter Letitia, afterwards 
married to William Atfbrey. Tyo other daughters, Mary and 
Hannah, died in infancy. He consoled himself by writing his 
Account of the Rise and Progress of the People called Quakers . 
The coldness and suspicion with which he had been regarded by 
his own denomination had now ceased, and he was once more 
regarded by the Quaker body as their leader. About the same 
time (Aug. 20) he was restored to the governorship of 
Pennsylvania; and he promised to supply money and men for 
the defence of the frontiers. In 1695 he went on another 
preaching mission in the west, and in March 1696 he formed 
a second marriage, with Hannah Callowhill, his son Springett 
dying five weeks later. In this year he wrote his work On Primi- 
tive Christianity , in which he argues that tho faith and practice of 
the Friends were those of the early Church. In 1697 Penn removed 
to Bristol, and during the greater part of 1698 was preaching 
with great success against oppression in Ireland, whither he 
had gone to look after the property at Shannang^rry. 

In 1699 h e whs back in Pennsylvania, landing near Chester 
on the 30th of November, where the success ofc Colonel Robert 
Quary, judge of the admiralty in Pennsylvania — who was in the 
interests of those who wished to make the province an imperial 
colony-and the high-handed action of the deputy Markham in 
opposition to the Crown, were causing great difficulties. Penn 
carried with him particular instructions to put down piracy, 
which the objections of the Quakers to the use of force had 
rendered audacious and concerning which Quary had made 
strong representations to the home government, while Markham 
and the inhabitants apparently, encouraged it. Penh and 
Quary, however, came at once to a satisfactory understanding 
on this matter, and the illegal traffic was vigorously and success- 
fully attacked. In *696 the Phfladelphian Yearly Meeting* 
had passed a resolution declaring slavery contrary to the first 
principles of the gospel. Penif, however, did not venture upon 
emancipation; but he insisted op^thfe instruction of negroes, 
permission for them to marry, repression of polygamy and 
adultery, and proposed regulation^ for their trial and 4 guhistaent ; 
The assembly, however, a very . mixed bpdy;of aMtmtems, ndw 
refused to accept any of these proposals except the last-named;: 
His great success was .with the Jn^iahs; by their treaty with 
him in X700 they promised not to help £ny 'enemy of England, 
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to traffic only with those approved by the governor, and to sell 
furs or skins to none but inhabitants of the province. At the 
same time he showed his capacity for legislation by the share 
he took with Lord Bellomont at New York in the consolidation 
of the laws in use in the various parts of America. 

Affairs now again demanded his presence in England. The king 
had in 1701 written to urge upon the Pennsylvania government 
a union with other private colonies for defence, and had asked 
for money for*ft ratifications. The difficulty felt by the Crown 
in this matter was a natural one. A bill was : brought into the 
lords to convert private into Crown ‘colonies. Penn's son 
appeared before the committees of the house and managed to 
delay the matter until his father’s return. On the 15th of 
September Penn called the assembly together, in which the 
differences between the province and the territories again broke 
out. He succeeded, however, in calming them, appointed a 
council of ten to manage the province in his absence, and gave 
a borough charter to Philadelphia. In May 1700; experience 
having shown that alterations in the charter were advisable, 
the assembly had, almost unanimously, requested Penn to revise 
it. On the 28th of October 1701 he handed it back to them in 
the form in which it afterwards remained. An assembly was 
to be chosen yearly, of four persons from each county, with 
all the self-governing privileges of the English House of Commons* 
Two-thirds were to form a quorum. The nomination of sheriffs, 
corSners, and magistrates for each county was given to the 
governor, who was to select from names handed in by the free- 
men. Moreover, the council was no longer elected by the 
people, but nominated by the governor, who was thus practically 
left single in the executive. The assembly, however, who, by 
the first charter, had not the right to propound laws, but might 
only amend or reject them, now acquired that privilege. In 
other respects the original charter remained, and the inviol- 
ability of conscience was again emphatically asserted. Penn 
reached England in December 1701. He once more assumed 
the position of leader of the Dissenters and himself read the 
address of thanks for the promise from the Throne to maintain 
the Act of Toleration. He now took up his abode again at 
Kensington, and published while here his More Fruits of 
Solitude . • 

In 1703 he went to Knightsbridge, where he remained until 
1706, when he removed to Brentford, his final residence being 
taken up in 1710 at Field Ruscombe, near Twyford. In 1704 
he wrote his Life of Bulstrode Whitelocke . He had now much 
trouble from America. The territorialists were openly rejecting 
his authority, and doing their best to obstruct all business in the 
assembly; and matters were further embarrassed by the inju- 
dicious conduct of Governor John Evans in 1706. Moreover, 
pecuniary troubles came heavily upon him, while the conduct of 
his son William, who became the ringleader of all the dissolute 
characters in Philadelphia, was another and still more severe 
trial. This son was married, and had a son and daughter, but 
appeals to have been left entirely but of account in the settle- 
ment of Penn’s proprietary rights on his death. - k 
Whatever were Penn's great qualities, he wais deficient in 
judgment of character. This was especially shown in the choice 
of his Steward Ford, from whom he had borrowed money, and 
who, by dexterous swindling, had managed, -ht the time of his 
death, to establish, and hand down td *his widow and son, a 
claim for £14,000 against Penn. Pen$ however, refused' to pay, 
and spent nine months in the Fleet rather than give way. He 
was released at length byhi* friends,;whb paid £7500 in composi- 
tion of all claims. Difficuft^s%ith his government of Penn- 
sylvania continued to harass h&tii "JFreSfr disputes tefok place 
with Lord Baltimore, the owner/^f -Maryland, and Penn also felt 
deeply what seemed to fiiftt dhe i ungrateful treatment which 
he met with at the hands ‘ the assembly*^ :He therefore in 
7 io wrote, in earnest andf affettiormte language, an address 
to Ms <is bld friends,” setting forth his wron|p. So great was the 
effect which this prodjjcecJ that the assembly which met in 
October, of that yearVas entirely in his interests,' revenues were 
properly paid; ^'^d&dffeeted:' weref. fcilenced* and complaints 
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were hushed; while an advance in moral sense was shown by 
the fact that a bill was passed prohibiting the importation of 
negroes. This, however, when submitted to the British parlia- 
ment, was cancelled. Penn now, in February 1712, being in 
failing health, proposed to surrender his powers to the Crown. 
The commission of plantations recommended that Penn should 
receive £12,000 in four years from the time of surrender, Penn 
stipulating only that the queen should take the Quakers under 
her protection; and £1000 was given him payment. 

Before, however, the matter could go further he was seized with 
apoplectic fits, which shattered his understanding and memory. 
A second attack occurred in 1713. He died on the 30th of May 
1718, leaving three Sons by his second wife, John, Thomas and 
Richard, and was buried along with his first and second wives at 
Jourdans meeting-house, near Chalfont St Giles in Buckingham- 
shire. In 1790 the proprietary rights of Penn's descendants 
were bought up for a pension of £4000 a year to the eldest male 
descendant by his second wife, and this pension was commuted, 
in 1884 .for the sum of £67,000. 

Penn’s Life was written by Joseph Besse, and prefixed to the 
collected edition of Penn’s Works (1726) ; see also the bibliographical 
note to the article in Diet . Nat. Biog. W. Hepworth Dixon's bio- 
graphy, refuting Macaulay’s charges, appeared, in 1851. In 1907 
Mrs Colquhoun Grant, one of Penn s descendants brought out a 
book, Quaker and Courtier : the Life and Work of William Penn. 

(O. A.) 

PENNANT, THOMAS (1726-1798), British naturalist *and 
antiquary, was descended from an old Welsh family, for many 
generations resident at Downing, Flintshire, where he was born 
on the 14th of June 1726. He received his early education at 
Wrexham, and afterwards entered Queen’s College, Oxford, 
but did not take a degree. At twelve years of age he was 
inspired with a passion for natural history through being 
presented with Francis Wijlughby’s Orntlhology ; and a tour in 
Cornwall in 1746-1747 awakened his strong interest in minerals 
and fossils. In 1750 his account of an earthquake at Downing 
was inserted in the Philosophical Transactions, where there also 
appeared in 1756 a paper on several coralloid bodies he had 
collected at CoalbrOokdale, Shropshire. In the following year, 
at the instance of Linnaeus, he was elected a member of the 
Royal Society. of Upsala. In 1766 he published the first part 
of his British Zoology , a work meritorious rather as a laborious 
compilation than as an original contribution to science. During 
its progress he visited the continent of Europe and made the 
acquaintance of Buffon, Voltaire, Haller and Pallas. In 1767 
he was elected F.R.§. In 1771 was published his Synopses of 
Quadrupeds , afterwards extended into a History of Quadrupeds. 
At the end of the same year he published A Tour m Scotland in 
1769 , which proving remarkably popular was followed in 1774 
by an account of another journey in Scotland, in two volumes. 
These works have proved invaluable as preserving the record 
of important antiquarian relics which have now perished. 
In 1778 he brought out a similar Tour in Wales , which was 
followed by a Journey to Snowdon (pt. i. 1781; pt. ii. 1783), 
aftertoards forming the second volume of the Tour. In 1782 
he published a Journey from Chester to London. He brought 
out Arctic Zoology in 1785-1787. In 1790 appeared his Account 
of London , which went through a large number of editions, and 
three years later he published the Literary Life of the late T. 
Pennant , written by hirnself.' In his' later years he was engaged 
on a work entitled Outlines of the Globe, vols. i. and ii. of which 
appeared jn 1798, and volsi iii. atid iv..iedited by his son David 
Pennant, in 1800. rfe w#s also ahe .author of h nurti&er of 
minor works, some of[ which 4 ^ re published, f posthumou£y. 
IJfigdied at JDowning oq^e 16th of, p^eirlber W98. & * 

FENNARfc’Or Penner; two rivers of sputherir India, distil 
guished as North and South. JTJie na#ve* name is Pinakini,- 
B6th rise near th^hill pf "faandij^ug' in' Sly sore state,' and flow 
eastward into the'Ejay 91 ^Bengal, 'northern is the more * 
important and has A tot&Tlength 66 355 m.^tliat of the southin' 
being 245 m^ Thi^ latter pCars^he alternative name ;of the 
Ponnj^r. The Pefrnar (northern) river* canal system Comprises 
more than 30 iffi. of cabals, irrigating 15 #500 litres. f * 


PENNE, a town and episcopal see of Italy, in the province 
of Teramo, 26 m. S.E. of Teramo, and 16 m. inland from the 
Adriatic, 1437 ft. above sea-level. Pop. (1901), 10,394. The 
cathedral has been much altered ; in its treasury" is some fiije 
13th-century (?) silversmiths’ work; the church of S. Giovanni 
--has’ a fine cross by Nicola di Guardiagrele, and that of S. Maria 
in Colleromano, outside the town, a Romanesque portal. Many 
of the houses have fine terra-cotta friezes. It occupies the site 
of the ancient Pinna, the chief dty of the Vestini, who entered 
into alliance with Rome in 301 tb.c. an^d remained faithful to 
her through the Hannibalic wars and even during the revolt 
of tfie Italian allies in 90 b.c. No remains of the Roman period 
exist, even the city walls being entirely medieval. 

See G. Cpiasajnti, Pinna (Rome, 1907); V. Bindi, Monumentt 
deglt Abruzzt (Naples, 1889, pp. 565 sqq.). 

PENNELL, JOSEPH (i860- ), American artist and author, 

was bom in Philadelphia on the 4th of July i860, and first 
studied there, but like his compatriot and friend, J. M. Whistler, 
he afterwards went to Europe and made his home in London. 
He produced numerous books (many df them in collaboration 
with his wife, Elizabeth Robins Pennell), but his chief distinction 
is as an original etcher and lithographer, and notably as an 
illustrator. Their close acquaintance with Whistle? led to 
Mr and Mrs Pennell undertaking a biography of artist in 
1906, and, after some litigation with his executrik on the right 
to use his letters, the book was published in 1908. 

PENNI, GIANFRANCESCO (1488-1528), Italian painter, 
surnamed “ II Fattore,” from the relation in which he stood 
to Raphael, whose favourite disciple he was after Giulio Romano, 
was a native of Florence, but spent the latter years of his life 
in Naples. He painted in oil as well as in fresco, but is chiefly 
known for his work in the Loggie of the Vatican. 

PENNINE CHAIN* an extenSive system of hills in the north of 
England. The name is probably derived from the Celtic pen , 
high, appearing in the Apennines of Italy and the Pennine Alps. 
The English system is comprised withm the following physical 
boundaries. On the N. a well-marked depression, falling below 
500 ft. in height, between the upper valleys of the Irthmg and 
the south Tyne, from which it is known as the Tyne Gap, 
separates the Pennines from the system of the Cheviots. On 
the N.E., in Northumberland, the foothills extend to the North 
Sea. On the N.W. the Eden valley forms part of the boundary 
between the Pennines and the hills of the Lake District, and the 
division is continued by the upper valley df the Lune. For the 
rest the physical boundaries consist of extensive lowlands — 
on the E. the vale of York, on the W. the coastal belt of Lan- 
cashire and the plain of Cheshire, and on the S. and S.E. the 
valley of the river Trent. The Pennines thus cover parts of 
Cumberland, ^Westmorland and Northumberland, Lancashire 
and Yorkshire, Cheshire and Derbyshire, while the southern 
foothills extend*into Staffordshire and Nottinghamshire. 

The Pennine system is hardly a range, but the hills are in 
effect broken up into numerous short ranges by valleys cut back 
into them in every direction, for the Pennines form a north and 
south Watershed which determines the course of all the larger 
rivers in the north of England. The .chain is divided into two 
sections by; a gap formed 1 by the river Aire flowing east, a member 
of the Humber basin, and, t^e Nibble flowing west and entering 
the Irjsh Sea thrpugh^ wid$ estuary south of Morecambe Bay. 

The northern section of^tfee ^Pennine* System is broader and 
generally higher than the* southern.' Its western slope is generally 
p short and steep, the eastern long and gradual; this distinction apply- 
ing to tne System* at large.. In the north-west a, sharp escarpment 
overlooks the Eden valley. Tnis is the Nearest approach to a true 
” mountain range' m the^FMhind^ystem and indeed m England. 
Itis ; known ,as the Cross ^11 Edge from its highest point, Cross Fell 
(2930 ft), to tho*south-fiMt of which a height of 2780 ft. is reached 
in Mdbuxn Forest/ and ai.2591 ft. A in Mickle Fell. This range is 
marked^bff. eastward by the uppervalleys of the south Tyne ana the 
"Tdesf &tSa3^ui *the*divide between these two, branch ranges spring 
eastwardy s^Jrarated^ bythe valley of the Wear, at the head of which 
, are Bnrnbope Seat (2452 ft.) said Dead Stones (2326 ft.). In the 
northern -range the highest point is Middlehope Moor (2206 ft.), anc’ 
in the southern. Chapel Fell Top (2294 ft). It is thjft seen that the 
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higher elevations, like the steeper slopes, lie towards the west. 
Cross Fell Edge terminates southward at a high pass (about 1400 ft.) 
between the head of the Bclah, a tributary of the Eden, anil the 
(ireta a tributary of the Toes. This pass is followed by the Tebay 
« n d Barnard Castle line of the North Eastern railway. The hill’s 
between the Lune valley on the west and the licadstream of the 
Eden and the Kibble on the east are broken into masses by the dales 
of tributaries to the first-named river — here the chief elevations are 
Wild Boar Fell (2323 ft.), Whernside (2414 ft.), and Ingleborough 
(2373 ft.). The Kibblc^and Eden valleys afford a route for the main 
line of the Midland railway. Well-%narked eastward ranges occur 
here between Swaledale and the river Urc, which traverses the 
celebrated Wensleydale {q. v.) t and between the Ure and Wharie. 
In the first the highest points are High Scat (2328 it.) and .Great 
Shunncr Fell (2340 ft.); and in the second Buckden Pike (2302 It.) 
and Great Whemside (2310 ft.). There is then a general southerly 
slope to the Aire gap. 

The southern section of the system calls for less detailed notice 4 . 
Heights exceeding 2000 ft. are rare. The centre of the section is 
the well-known Peak {q.V-) of Derbyshire. Both h<Te anel through- 
out the system the summits of the hills are high uplands, rounded 
or nearly flat, consisting of heathery, peaty moorland or hill pasture. 
The profile of the Pennines is thus* not Striking as a rule, but much 
fine scenery is found in the narrow elales throughout ; Wensleydale, 
Wharfe d do and other Yorkshire dales being no less famous than 
the dales of Derbyshire. In the parts about bottle below Ingle- 
borough, in Derbyshire, and elsewhere, remarkable caverns and 
subterranean watercourses in the. limestone' have? been explored to 
great depths. In Ingleborough itself are the Ingleborough cave, near 
Clapliam; the chasm of Gaping Ghyll, over 350 ft. deep; Helln or 
llcllan Pot, a vast swallow-hole 359 ft. deep, only exceede d by Kow- 
ten Pot (3O5 ft.) near Whernside; and many others. Midham Tarn, 
near the head of the Aire, is draineei by a stream which quickly 
disappears bedow ground, and the Aire itself is fed by a brook 
gushing forth in full stream at the foot of the clifis of Malham Cove. 
A notable example in Derbyshire is the disappearance of the Wyc into 
Plunge Hole, after which it traverses Poole's Cave, close to Buxton. 
TIvtc* may also be noted the remarkable series of caverns near 
( ast leton \q.v.). Lakes arc few and small in the Pennine district, 
hut in some of the upland valleys, such as those of the Nidri and t he 
Etherow, reservoirs have been formed for the supply of the populous 
manufacturing districts of Lancashire and the West Killing of York- 
shire, which lie on either flank of the system between the Aire gap 
and the Peak. (For geology see England and article's on the 
-everal counties.) 

PENNSYLVANIA, a North Atlantic state of the United 
States of America and one of the original thirteen, lying for 
the most part between latitudes 3c; 0 43' 26*3" and 42 0 N. and 
between longitudes 74 0 40' and 8o° 31' 36" W. The state is in 
the form of a rectangle, except in the north-west where a 
triangular projection, extending to 42 0 15' N. lat., gives it a shore- 
line of almost 40 m. on Lake Erie, on the east where the Dela- 
ware river \rith two large bends separates it from New York and 
New Jersey, and in the south- e 4 ast where the arc of a circle which 
was described with a 12-111. radius from New Castle, Delaware, 
forms the boundary between it and Delaware. The forty-second 
parallel of N. latitude forms the boundary between it and New 
York on the N. ; Mason and Dixon’s line is the border between 
it and Maryland and West Virginia on the soifth and a north 
and south line marks the boundary between it and West 
Virginia and Ohio on the west. The total area is 45,126 sq. m. 
and of this 294 sq. m. are water surface. 

Physical Features .— Pennsylvania skirts the coastal plain in the 
south-east below Philadelphia, is traversed lrom north-east to 
south-west by the three divisions of the Appalachian province — 
Piedmont or older Appalachian belt, younger Appalachian ridges 
and valleys and Alleghany plateau — and in the north-west corner 
is a small part of the Eric plain. The entire surface has a mean 
elevation of about 1100 ft. above the sea. It rises from 20 ft. or 
less on the bank of the Delaware between Philaelelphia and Chester 
to 2000-3000 ft. on the higher rielges in the middle section (3136 ft. 
on Blue Knob in Bedford county), and falls again to 900-1000 ft. 
on the Ohio border and to 750 ft. or less on the Erie plain; in the 
south-east is an area of about 6100 sq. m. that is less than 500 ft.* 
above the sea, while on the ridges in the middle* of the state is an 
a RS r ^gatc area of about 2000 sq. m. that everywhere exceeds 
2 ,°?° fb * n elevation. The area below 500 ft. is mostly in the 
Triassic lowland of the Pieelmont region, or, as the Pennsylvania 
portion of it is called, the south-east province* This is an un- 
dulating plain which has been produced by the wearing away of 
weak sandstones, &c. On the north and west borders of this 
plain are two parts of a chain of semi-detached and usually rounded 
hills, known as the South Mountains. The north-east part is a 
south- westward arm of the New England uplands, is known as the 
Reading Prong, and extends from New Jersey through Easton to 


Keading. The south-west part is a north-eastern prolongation of 
tho Virginia Piedmont, is known as the Cumberland Prong, and 
extends N.N.E. through the south part of Cumberland county, 
in the Keading Prong most of the hills rise goo-iocx) ft. above the 
sea and about one-half that height above the surrounding country; 
in the Cumberland Prong their height increases to the southward 
until, on the Maryland border, they rise 2100 ft. above the sea 
and 1400 ft. above the adjoining plain. Another range of hills, 
known as the Trenton Prong, extends from tl.e northern suburbs 
of Philaelelphia both westward and southward through Chester, 
Delaware, Lancaster and York counties, but these rise e>nly 400-O00 
ft. above the; sea and have few steep slopes. Both of these ranges 
of hills are composed of hard crystalline rocks, and between them 
lies the lowland eroded on the weake r sandstones .and sediments. 
In Bucks and Montgomery counties is a large sandstone area; 
traversing Chester county is the narrow Chester valley with a 
limestone bottom, and in Lancaster county is the most extensive 
limestone plain. The Pennsylvania portion of the younger Ap- 
palachian ridges ami valleys, known as the central province of 
the state, embraces the region between the South Mountains, on 
the south-east, anel the crest of the Alleghany plateau or Alle*ghany 
Front, on the north-west. It extends from south-west to north- 
east about 230 m. and hiis a nearly uniform width of 50 m. except 
that it narrows rapidly as it approaches the north-east corner of 
the state*. The ridges and intervening vafleys, long parts of which 
have an approximately parallel trend from south-west to north-east, 
were formed by tho erosion of folded sediments of varying hardness, 
the weak belts of rock being etched out to form valleys and the 
hard belts remaining as mountain rielges. After the foleling the 
whole region was worn down nearly to sea-level, forming a low 
plain which bevelled across the geological structure of the entire 
stajc\ including the Piedmont area to the south-east ami tlu* plateau 
area to the north-west. Then came a broad uplift followed by the 
erosion which carved out the valleys, leaving harel rocks as mountain 
ridges which rise about to the level of the old erosion plain. In 
Bedford county and elsewhere the rielges rise to 2400 ft, or more 
above the sea, but their more usual height is 1400 to 2000 ft. above 
the scjx anel 500 to 1000 it. above the intervening valleys. Their 
crest lines are often of nearly uniform height for miles and generally 
are little broken except by an occasional V-shapcd wind gap, a 
narrow water gap or a rounded knob. The valleys rarely exceed 
more than a few miles in width, are usually steep-sided, and fre- 
quently arc traversed by longitudinal ranges of hills anel cross ridges; 
but the Pennsylvania portion of the Appalachian or Great Valley, 
which forms a distinct division of the central province and lies 
between the. South Mountains and the long rampart of Blue 
Mountain, is about 10 in. in wieith on the Maryland borde r and to 
the north-east its width increases to 20 m. The north-west part 
of it is a slate belt that has been much dissected by eroding streams, 
but the south-east part is a gently rolling belt of limestone to which 
occasionally a steep hill descends from the slate belt. TJjc 1 \>cone> 
plateau, into which the central province merges at its north-east 
extremity, is a continuation of the Catskill plateau southward 
from New York and covers Wayne, Pike and Monroe counties anel 
the east portion of Carbon county. Its surface is underlaid by a 
hard sandstone and conglomerate which erode slowly, and the general 
upland level, which is 1400-1800 ft. above the sea, is little broken 
except by shallow valleys and occasional knobs. The Alleghany 
•plateau, which extends lrom the crest of the* Alleghany Front t<» 
and beyond the west and north borders of Pennsylvania anel 
covits more than one-half of the state, is much more dissected. 
In Tioga and Potter counties on the north mieldle border, it rise*s 
2400-2500 ft. above the sea, but from this height the general upland 
level falls gradually to 1200-1300 ft. in the south-west and goo 
t 000 ft. along the Ohio border, and in Erie county there is a sudden 
fall of about 200 ft. to the Erie plain. In the northern, middle 
and south-west portions of this plateau province the upland is cut 
by an intricate network of narrow valleys anel ravines that are* 
commonly 300 (>oo ft. deep anel occasionally 800-1000 ft. deep, 
but west of the Allegheny river, where harder ren.ks have rcsistee! 
such deep dissection anil glacial drift has filled depressions or 
smoothed rough surfaces, the uplands are broader and the valleys 
wider and shallower. Most of the Pennsylvania shore of Lake 
Erie is lined with a wall of sand and clay 50-100 ft. in height and 
along the foot of this is only a narrow beach, but in iront of the 
city of Erie the shore currents have formed a spit, known as Presque* 
Isle, which affords a good harbour. 

The Pocono plateau, neaVv all of the central and south-east 
provinces and the north-east \ortion of the Alleghany plateau are 
drained by the Susquehanna and Delaware river-systems into the 
Chesapeake and Delaware Bays ; the greater part of the Alleghany 
plateau is drained by the Allegheny and Monongahela nvers into 
the Ohio river; the extreme southern portion of the central province 
anel the extreme western portion of \he south-east province arc- 
drained by tributaries of the Potomac; the; Erie plain is drained by 
short streams into Lake Erie; and a verj* smal> section of the 
Alleghany plateau, in the northern part of Potter county, is drained 
bv the Genesee river into I,%kc Ontario. The Susquehanna drains 
about 2 1 ,000 sq. m. of the state ; the Ohio, Allegheny and Monongahela 
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14,747 sq. m.; and the Delaware 6443 sq. m. The Susquehanna 
is a wide and shallow stream with a zigzag course and numerous 
islands, but both the Susquehanna and the Delaware, together 
with their principal tributaries, flow for the most part transverse 
to the geological structure, and in the gorges and water- gaps through 
which they pass ridges in the mountain region, is some of the most 
picturesque scenery in the state; a number of these gorges, too, 
have been of great economic importance as passages for railways. 
The lower portion of the Delaware river has been entered by the 
sea as the result of the depression of the land, giving a harbour, at 
the head of which developed the city of Philadelphia. The present 
course of the Upper Allegheny river is the result of the glacier 
which blocked tne northward drainage of the region through 
which it flows and turned it southward. The Monongahela is an 
older stream, but like the Allegheny, it meanders much, and both 
rivers now flow in deeply intrenched valleys. The few small lakes 
of the state are mostly on the Pocono plateau, where they were 
formed by glaciation; here, too, are some streams with picturesque 
cascades. 

Fauna . — Under the protection of a game commission which was 
created in 1895, of some game preserves which have been estab- 
lished by this commission, and of t various laws affecting wild 
animals and birds, the numbers of Virginia deer, black bear, rabbits, 
ruffed grouse, quail and jvild turkeys have increased until in some 
of the wilder sections they are quite plentiful, while the numbers 
of weasels, minks, lynx and foxes have Dcen diminished. Squirrels, 
racoons, woodchucks and skunks are common, and musk-rats, ] 
porcupines and opossums are found in some sections. Two species 
of venomous snakes — the rattlesnake and the copper-head— occur 
in the sparsely settled regions. The avifauna include — among the 
birds of prey — the red-shouldered hawk, red-tailed hawk, marsh 
hawk, Cooper's hawk, sharp-shinned hawk and sparrow hawk ; .the 
great horned owl, the barn owl and the screech owl ; and bald eagles 
are not uncommon in the mountainous regions along the larger rivers. 
The “ turkey-buzzard " — turkey- vulture — (very valuable as a 
scavenger) is seen occasionally, especially in the south and south-west. 
The game birds include the ruffed grouse, quail and English pheasant 
which have increased rapidly unaer protection), besides woodcock, 
snipe, many species of ducks and a few Canada geese. The song and 
insectivorous birds — thrushes, flycatchers, vireos and woodpeckers — 
of this latitude, are well represented, and the high plateaus (particu- 
larly the Pocono plateau) have especial ornithological interest as the 
tarry ing-places, during the migratory seasons, of many species of 
birds whose natural breeding ground is much farther north. Perch, 
sunfish, trout, bass, pike and pickerel abound in many of the streams. 
Yellow perch are especially plentiful in the lakes on the Pocono 

E lateau. Pike-perch and a few blue pike arc taken in the Susque- 
anna, where snad are no longer plentiful since work was begun 
on McCall's Ferry dam, and in 1908 the entire catch for the river 
was*valued at about $20,000, but in the Delaware there are valuable 
shad andjierring fisheries. The blue pike, whitehsh and herring, 
obtained on Lake Eric are of considerable commercial importance. 
In 1908 the total catch on Lake Erie was valued at $200,869, the 
principal items being herring ($90,108), blue pike ($13,657) and 
whitefish ($31,580). The catch of herring was twice as much in 
1908 as in 1907 and that of whitefish nearly four times as much 
in 1908 as in 1907; this increase was attributed to the work of the 
state hatcheries. There were eight hatcheries in 1910 and the 
number of fish distributed from these during 1908 was about* 
<>62,000,000 ; they consisted chiefly of pickerel, yello.W perch, wall- 
eyed pike, whitefish, herring, blue pike, trout and shad. 

Flora. — Except on some portions of the Pocono plateau, Penn- 
sylvania was originally well forested, and, although most of the 
merchantable timber has been cut, about one-half of the state is 
still woodland. On the higher elevations the trees are mostly 
white pine, yellow pine and hemlock, but in the valleys and lower 
levels arc oaks, hickories, maples, elms, birches, locusts, willow.*, 
spruces, gums, buckeyes, the chestnut, black walnut, butternut, 
cedar, ash, linden, poplar, buttonwood, hornbeam, holly, catalpa, 
magnolia, tulip-tree, Kentucky coffee tree, sassafras, wild cherry, 
pawpaw, crab-applc and other species. The flora is most, varied 
in the Susquehanna Valley below Harrisburg, and on Presque 
Isle are some plants peculiar to the Lake region. The state has 
forest reserves (918,000 acres in 1910) in 26 counties, the largest 
areas being in Potter, Clinton, Center, Cameron, Lycoming, Hunting- 
don, Union and Mifflin counties; and there is an efficient department 
of forestry under a state commissioner of forestry. A state forest 
academy (the only one in the Uniy*d States) is at Mont Alto, 
where there is one of the three statpflmrseries ; its first class gracli- 
ated in 190(1. In 1909 the state legislature passed an act authorizing 
any city, borough or township of the first class to acquire, subject 
to the approval of the commissioner of forestry, a municipal 
forest; and it authorized the distribution of seedling forest trees, 
at cost, to those who woujd plant and protect them, for growing 
private forests. * 

Climate . — Tht temperature is quite mild and equable in the 
south-east province where the ocean influences it and where the 
mountains bounding it on the north and north-west are some 
protection from the bolder winds. The crests of the higher ridges 
in the central province ate delightfully cool in summer, but the 


adjacent valleys are subject to excessive heat in summer and severe 
coki in winter. The mean annual temperature decreases to the 
north-westward on the Alleghany plateau, but on the Erie plain, 
in the extreme north-west, Lake Erie exerts its moderating influence, 
the mean temperature rises, and extremes shorten. The mca% 
annual temperature in the south-east province is about 52 0 F.; 
it decreases to 50° in the central province and to 47 0 or less in some 
of the north-west counties of the Alleghany plateau, but rises to 
49° on the shore of Lake Erie. At Philadelphia the mean tempera- 
ture in winter (December, January and Fetouary) is 34°, the mean 
temperature in summer (June* July and August) is 74 0 , and the 
range of extremes here for a long period of years ending with 1907 
was within 103° and 6°. At Huntingdon, Huntingdon county, in 
the Juniata Valley, the winter mean is 30°, the summer mean 71 0 , 
and within the period from 1888 to 1907 extremes ranged from 
104° to 2 3 0 . The summer maxima on the mountains are usually 
8° to io° less than in the valleys directly below them; Saegerstown, 
Crawford county, is nearly 30 m. south of Erie, on Lake Erie, and 
yet the winter mean is 28° at Erie and only 25 0 at Saegerstown, 
and the lowest temperature on record for Erie is — 1 6° while for 
Saegerstown it is — 27 0 . During the period from 1875 to 1905 
inclusive, extremes within the state ranged from 107° at York, 
York county, in July 1901, r to — 42 0 at Smithport, McKean county, 
in January 1904. July is the warmest month in all parts of the 
state. January is the coldest in some ajid February in others. 
The average annual rainfall is 44 in. It is 50 in. or more in some 
regions along the south-east border of the mountain district or 
farther south-east where the rains arc occasionally heavy, and it is 
less than 40 in. in some of the north-cast and south-west counties. 
The amount of rainfall during the summer is about 3 in. more than 
that during either autumn or winter and 2 in. more than that during 
spring. In the mountain region and in the vicinity of Lake Erie 
there is often a fall of several inches of snow during the winter 
months and the rapid melting of this produces floods on the Dela- 
ware. Susquehanna and Ohio rivers and some of their tributaries. 
The prevailing winds are westerly, but they are frequently interrupted 
by warm breezes from the south, or moisture-bearing currents from 
the east. 

Soils . — The most productive soil is that in the south-east section 
of the Great Valley and in Chester Valley where it is derived largely 
from limestone. There is some of the same formation as well as 
that derived from red shales on the sandstone hills in the south-east 
province and in many of the middle and western valleys, but often 
a belt of inferior slate soil adjoins a limestone belt, and many of 
the ridges are covered with a still more sterile soil derived from 
white and grey sandstones. The north-west and north-east sections 
contain some glacial drift but the soil in these parts is not suitable 
for cultivation except in the larger valleys in the north-west where 
it is drained by glacial gravel or there is some sandy loam mixed 
with clay. 

Agriculture . — Pennsylvania is noted for its mineral wealth and 
manufactures rather than for its agricultural resources, but in 1900 
about two-thirds of its land was included in farms, a little more 
than two-thirds of its farm-land was improved, and in several 
crops the state has long ranked high. The number of farms in- 
creased from 127,577^11 1850 to 224,248 in 1900, the increase 
resulting in part from a reduction of their size but more largely 
from the appropriation of new lands for farming purposes. The 
average size in 1900 was 86’4 acres. Nearly Go % of them con- 
tained less than 100 acres and only about 2*7 % contained 200 
acres or more. More than seven-tenths (160,105) were worked by 
owners or parti* owners, and only 34,529 by share tenants, and 
23,737 by cash tenants. Hay, Indian corn, wheat, oats, potatoes, 
fruits, vegetablcs'and tobacco are the principal crops. Of the total 
crop acreage in 1899 nearly two-fifths was devoted to hay and 
forage, and the value of the hay crop in 1909 1 (when the crop was 
3,742,000 Ions, valued at $54,633,000) was greater than that of any 
other state in the Union except New York. Hay is grown in largest 
quantities in the north, and in the section south-east of Blue 
Mountain. More than onc-half of the crop acreage in 1899 was 
devoted to cereals, and of the total cereal acreage 32 % was of 
wheat, 31*2 % was of Indian corn, 24-8 % was of oats, 6 5 % was 
of rye, and 5*3 % was of buckwheat. The product of Indian corn 
was 48,800,000 bushels in 1909; ol wheat 26,265,000 bushels; of 
oats 25,948,000 bushels; of barley 196,000 bushels; of rye 5,508,000 
bushels; and of buckwheat 5,665,000 bushels. 

Indian corn, wheat and rye, are cultivated most extensively 
t in the south-east counties. Some of the larger oat-producing 
counties also are in the south-east, but most of the buckwheat, 
barley and oats are grown in the north and west counties. The 
dairy business, for which much of the hay crop is needed, has grown 
with the growth of the urban population as is shown in part by a 
steady increase iq, the number of dairy cows from 530,224 in 1850 
to 1,140,000 in 1910; the value of the dairy products in 1899 
($35,860,110) was exceeded only in New York. The number of 
other cattle has fluctuated somewhat, but there were 917,000 in 
1910 as against 623,722 in 1850. Horses increased in number 


1 Statistics for 1909 and 1910 are from the Year Book of the 
United States Department of Agriculture. 
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> from 350,398 in 1850 to 61 9,000 ^in j^io. The number of mules west Pennsylvania also found that some unknown people had dug 
, increased steadily from 2259 in 1850 to 43,000 in 1910, The pits several feet in depth around the oil springs apparently for the 

raising of sheep and swine was of considerably less relative impor- purpose of collecting the oil. But it was not untu Jhe middle 6f 

tancein 19x0 than in X850, there being 1,882,357 sheep and 1,040,366 the 19th century that its value as an illuminating oil became known, 
' Iwine in 1850 and 1,1x2,000 sheep and 931,000 swine in 1910. The and not until 1859 was the first petroleum well drilled. This 

dairy business is largest in the regions around Philadelphia and was the Drake well, on the fiats of Oil Creek at Titusville; it 

Pittsburg, and in Erie and Bradford counties. Cattle other than was about 70 ft. in depth, and when 25 barrels were pumped from 
dairy cows as well as horses and sheep are most numerous in the it in a day its production was considered enormous. By the close 
I western counties, in Bradford county on the north border, and in of 1861 wells had been drilled from which 2000 to 3000 barrels 
[some of the counties of the south-ewt. Swine are most numeroui flowed in a day without pumping, and the state's yearly output 
in the south-east and feouth-west counties. The state ranks hig' continued to increase until 1891, when it amounted to 31,424.206 

in the production of potatoes, cabbages, lettuce and turnips, an< barrels. Since then, however, wells have been going dry, and when, 

it produces large crops of sweet Indian corn, tomatoes, cucumbers, in 1895, the output fell to 19,144,390 barrels it was exceeded by 
musk- melons, asparagus and celery. . The total value of all vegetables that of Ohio. It went down quite steadily to 9,424,325 in 1908, 
produced in 1899 was $15,832,904, an amount exceeding that of and in that year Pennsylvania was out-ranked as an oil-producing 
any other state except New York. A large portion of the vegetables state by Oklahoma, California, Illinois, Texas and Ohio, in drilling 
are grown in the vicinity of Philadelphia or in the vicinity of Pitts- for some of the first oil wells gas escaped, and in a few instances 
burg. The culture of tobacco, which was introduced as early as this was used as a fuel for generating steam in the boilers of the 
1689, was a small industry until the middle of the 19th century, drilling-engines. In some instances, too, wells which were drilled 
but it then developed rapidly except during a brief interruption for oil produced only gas. A little later, about x868. successful 
caused by the Mexican War. In 1909 the. crop was 30,732,000 lb. experiments were made with gas as a manufacturing lud. and in 
More than two-thirds of the state's crop of 1899 was produced in X872 the gas industry was fairly well established near Titusville 
Lancaster county, which is one of the largest tobacco-producing by drilling a well ana piping the gas for consumption both as fuel 
counties in the united ^States, and most of the other third was and light. The value of the stated output increased from approxi- 
produced in York, Tioga, Bradford and Clinton counties. Applet mately $75,000 in 1882 to approximately $19,282,000 in 1888, 
cherries and pears are the principal orchard fruits. Grapes, peaches, and the total value of its output during these and the intervening 

E lums and prunes, apricots, strawberries, raspberries ana logan- years was more than 80 % that of all the United States. The 
crrics, blackberries and dewberries, currants and gooseberries industry then became of greater importance in several other states 
are also grown. Orchard fruits are most abundant south-easi and declined in Pennsylvania until in 1896 the value of Penn- 
of Blue Mountain, and small fruits near the larger cities, bui sylvania's product amounted to only $5,528,6x0, or 42*5 % of that 
about two-thirds of the grapes are grown in Erie county. Flori of tyo United States. This temporary decline was, however, 
culture is an important industry in Philadelphia and its vicinity, followed by a rather steady rise ana in 1908 the output was valued 
The sale of nursery products, more than one-half of which were at $19,104,944, which was still far in excess of that of any other 
grown in Chester and Montgomery counties, amounted in 1899 state and nearly 35 % of that of the entire country. The gas 
to $541,032, and although this was less than one-third that of New region has an area of about 15,000 sq. m. and embraces about all 
York it was exceeded in only three other states, of the Pennsylvania section of the Alleghany plateau except a 

Minerals . — Pennsylvania is by far the most important coal- narrow belt along its east and south-east border. There are de- 
producing state in the Union, and as much of the iron ore of the posits of various kinds of iron ore in the eastern, south-eastern. 
Lake Superior region is brought to its great bituminous coal-field middle and some of the western counties, and from the middle of 
for rendering into pig-iron, the value of the stated mineral products the 18th century until near the close of the 19th Pennsylvania 
constitutes a large fraction of the total value for the entire country; ranked high among the iron-ore-producing states. As late as 1880 
in 1907, when the value of the mineral products of the state was it ranked first, with a product amounting to 1,951,496 long tons. 
$657,783,345, or nearly one-third that of all the United States, But the state's iron foundries moved rapidly westward after the 
and in 1908 when the total for the state was $473,083,212, or more first successful experiments in making pig-iron with bituminous 
than one-fourth that of the whole United States, more than four- coal, in 1845, and the discovery, a few years later, that rich ore 
fifths of it was represented by coal and pig-iron. With the ex- could be obtained there at less cost from the Lake Superior region 
ccntion of two small areas in Colorado and New Mexico, Penn- resulted in a decline of iron-mining within the state until, in 1902, 
syl vania contains the only anthracite-coal region in the country, the product amounted to only 822,932 long tons, 72*2 % of which 
This is in the cast of the state, and although it has a total area of was magnetite ore from the Cornwall mines in Lebanon county 
about 3300 sq. m., its workable measures are mostly in Lacka- which have been among the largest producers of this kiq£ of ore 
wanna, Luzerne, Carbon, Schuylkill and Northumberland counties since the erection of the Cornwall furnace in 1742. In 1908 the 
in an area of less than 500 sq. m. This coal was discovered as entire iron-ore product of the state, amounting to 443,161 long 
early as 1762 near the site of the present city of Wilkes-Barr6 and tons, was not 1*3 % of that of the United States, but the production 
during the War of Independence it was used at Carlisle in the manu- of the magnetite-ore alone (343,998 long tons) was more than one- 
facture of war materials, but it was of little commercial importance fifth that of all the United States. In the manufacture of pig-iron 
until early in the next century. In 1815 the ’output was reported Pennsylvania is easily first among the states, with a product value 
as only 50 tons, but it steadily rose to 74,347,102 tons (valued at in 1908 of $111,385,000, nearly 43*8 % of that of the entire country. 
$158,178,849) in 1908. Besides having practically all the anthracite, I^nnsyl vania has extensive areas of limestone rock suitable for 
Pennsylvania has the thickest bituminous coal-measures, and most making cement, and in Northampton and Lehigh counties enormous 
of the coal obtained from these is of the best quality. They form quantities of it are used in this industry. Natural-rock cement was 
the northern extremity of the great Appalachian coal-field and under- first made in the state soon after the discovery, in 1831, of deposits 
lie an area of 15,000 sq. m. or more in the west of the state. The of cement rock near Williamsport, Lycoming county, and the in- 
Pittsburg district, comprising the counties of Allegheny, Washing- dustry was greatly promoted in 1850 when the vast deposits in 
[ton, Fayette and Westmoreland, is exceptionally productive, and the lower Lehigh Valley were discovered, and large quantities of 
the coal in Allegheny and Washington counties is noted for its cement were required in the rebuilding of the Lehigh Canal. Com- 
gas-producing qualities, while in Fayette and Westmoreland counties petition produced in Lehigh county the first successful Portland 
is obtained the famous Connellsville coking coal. The bituminous cement plant in the United States in 2870. The output of the 
coal was first used at nearly the same time as the anthracite and it natural-rock cement continued greater than that of the Portland until 
was first shipped from Pittsburg in 1803. In 1840 the state's 1896, but for the succeeding ten years the enormous development 
output was 464,826 tons. It increased to 1,000,000 tons in 1850, of the cement industry was almost entirely in the Portland branch, 
to 11,760,000 tons in 1875, to 79,842,326 tons in 1900, to 150,143,177 its production in the state increasing from 825,054 barrels in 1896 
tons in 1907; and was 117,179,527 tons in 1908, when it was 35*2 % to 8,770,454 barrels in 1902, and to 18,254,806 barrels (valued at 
of that of the entire country and was valued at $ri8;8i6,303. $13,899,807) in 1908, when it was more than 30 % of that of the 

In 1880 the output of coal (anthracite and bituminous) in Penn- United States. The production of natural-rock cement was 608.000 
sylvania was 66 % of that of the entire country; in 1908 it was barrels in 1896 and only 252,479 barrels (valued at $87,292) in 
48*2 %; but in the latter year the Pennsylvania mines produced 1908. Limestones and dolomites suitable for building purposes < 
more coal than the combined production of all the countries of are obtained chiefly in Montgoifiery, Chester and Lancaster counties, 
the world excepting Great Britain, Germany and Austria-Hungary, andleven these are generally rejected, for ornamental work on account 
and it was nearly four times as much as the total mined in Austria, of weir colour, which is usually bluish, grey or mottled. However, 
nearly five times as much as that* mined in France, and seven times until increased facilities of transport brought more desirable stones 
as much as the output of Russia in that year. Extending from the into competition they were used extensively in Philadelphia and 
south-west corner of the state through Greene, Washington, Alle- with them the main building Of Girard College and the United 
Beaver, Butler, Venango, Clarion, Forest, Elk, Warren, States Naval Asylum were erected and ttys long rows of red-brick 
McKean and Tioga counties is the Pennsylvania section of the residences were trixftmed. There are limestone quarries in nearly 
Appalachian oil-field which, with the small section in New York, two-thirds of the counties arid great quantities of the stone are 
lurmshed nearly all of the country's supply of petroleum for some used for, flux in the iron fitfnacesLfor making quicklime, for railway 
years following the discovery of its value for illuminating purposes, ballast and for road making.* The total value of the li m estone 
1 he mineral was made known to white men by the Indians, who >ntput in 1908 amounted to $4,057,471, *jd thd total value #f all 
un< * er the name of Seneca oil/ as a cure for various ills, tone quarried was $6, 372, x 42. In Dammixi county is a quairy 
ana burned at some of their ceremonies. The early settlers in ’ of bluish-brown Triassic sandstone that has been used extensively. 
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especially in Philadelphia, for the erection of the so-called brown 
stone fronts. On the Pocono plateau ii a large deposit of a fine- 
grained dark-blue stone of the Devonian formation which is known 
as the Wyoming Valley stone, and, like the New York " bluestone/' 
which it closely resembles, is much used for window and door trim- 
mings, steps and flagging. Several of the western counties contain 
Carboniferous or sub-Carboniferous sandstones that arc used locally 
for building and for various other purposes. In 1908 the value of 
Pennsylvania sandstone and bluestone was §1,368,784. North- 
ampton, Lehigh and York counties contain the most productive 
slate quarries in the country, and in 1908 the value of their output 
was $3,902,938; the Northampton and Lehigh slate is the only 
kind in the United States used for school blackboards. There is 
an extensive area in the south-east part of the state containing 
shale clay of a superior quality for malcing common brick. Kaolin 
abounds in Chester and Delaware counties, and fire-clay in several 
of the western counties. In 1908 the state ranked first in the 
value of its output of brick and tile ($18,981,743), which was 1474 % 
of the entire product of the United States, and was second only to 
Ohio in the total value of its clay products ($14,842,982), which 
was 11*14 % °* that for the entirq country. Glass sand abounds 
both in the eastern and in the western sections and for many years 
Pennsylvania has used, this more extensively in the manufacture 
of glass than any other state. Deposits of crystalline graphite 
are found in Chester and Berks counties. In Chester county, also, 
is one of the most productive deposits of feldspar, second in impor- 
tance only to those of Maine. Soapstone is quarried in Montgomery 
and Northampton counties, phosphate rock, in Juniata county; 
rocks from which mineral paints are made, in several counties, and 
there is some garnet in Delaware county. 

Manufactures . — The state ranks second to New York in the ralue 
of its manufactures, which increased from $155,044,910 in 1850 
to $1, 955,551,332 (factory products alone) in 1905, a growth which 
has been promoted by an abundance of fuel, by a good port on the 
Atlantic seaboard, by a network of canals which in the early years 
was of much importance in connecting the port with the Mississippi 
river system, by its frontage on Lake Erie which makes the ores 
of the Lake Superior region easily accessible, and by a great railway 
system which has been built to meet the demands arising from the 
natural resources. By far the most important industry is the 
production of iron and steel. The manufacture of iron was estab- 
lished on a commercial basis in 1716-1718, when a furnace was 
built on Manatawney Creek above Pottstown, and before the close 
of the colonial era Pennsylvania had risen to first rank among the 
iron-producing colonies, a position which it has always held among 
the states of the Union. So long as charcoal only was used in the 
furnaces (until about 1840) and during the brief period in which 
this was replaced largely by anthracite, the industry was of chief 
importance in the eastern section, but with the gradual increase in 
the userof bituminous coal, or of coke made from it, the industry 
moved westward, where, especially in the Pittsburg district, it 
received a new impetus by the introduction of iron ore from the 
Lake Superior region. The value of the output of iion and steel 
increased from $264,571,624 in 1890 to $471,228,844 in 1905, and 
the state furnished 46*5 % of the pig-iron and 54 % of the steel 
and malleable iron produced in the entire country. The manu- 
facture of great quantities of coke has resulted from the demand 
for this product in the iron and steel industry and from the abun- 
dance 01 coking coal ; the manufacture of glass has been f ’-omoted 
by the supply of glass sand and natural gas in the west of the state; 
the manufacture of leather by the abundance of hemlock bark; the 
manufacture of pottery, terra-cotta and fire-clay products by the 
abundance of raw material; the manufacture of silk and silk goods 
by the large number of women and girls who came into the. state 
in families of which the men and boys were employed in mining 
and picking anthracite coal; and in each of these industries as 
well as in a few others the state has for many years produced a 
large portion of the country's product. 

In 1905 the twelve leading manufactures, with the value of each, 
were : steel and malleable iron, $363,773,577; foundry and machine- 
shop products/consisting most largely of steam locomotives, metal- 
wonring machinery and pumping machinery, $1 19,650,91 3; pig- 
iron, $107,455,367; leather, $69,427,852; railway cars and repairs 
by steam railway companies, $61,021,374; refined petroleum, 
$.47*459.5°*; si lk and silk goods, $39,333.5*°*, tobacco, cigars and 
cigarettes, $39.°79.i**; %ur and grist-mill products, $38,5x8,702; 
refined sugar and molasses, $37, 182/504 ; worsted goods, $35,68^01 5< 
and malt liquors, $34,863,823. rl'he most marked advancesTfrom 
1900 to 1905 were in worried goods (61*4 %) structural ironAvork 
(60 %), and tin and terne-plate (34*4 %). . Philadelphia is the 
great manufacturing centre. Within its limits, in 1905, all the 
sugar and molasses were manufactured and much of the petroleum 
wis refined, nearly all eL the iron and steel §hips and steam loco- 
motives were built, and % % of the carpets and rugs were made, 
and the tota'i valut of the manufactures, of this city in that year 
was nearly one- third of that for the* entire state. Nearly 20 % of 
the iron and steqp was. produced Pittsburg together with Alle- 
gheny, with which it ha? since been consolidated, and the production 
of these is the Hading industry of New Castle, TOhnstown, Duquesne, 
McKeesport, Sharon, Braddock and Dubois, also in the Vest part of 


the state and of Reading, Harrisburg, Steelton, South Bethlehem, 
Pottstown, Lebanon, Phoenixville and Danville in the east part. 
The silk and cement industries are confined largely to the eastern 
cities and boroughs; the coke, tin and teme-plate, and pickling 
industries to the western; and the construction and repair of rail- 
way cars to Altoona, Mcadville, Dunmore, and repair of railway 
cars to Altoona, Meadville, Dunmore, Chambersburg, Butler and 
Philadelphia. 

Transport and Commerce . — The new road cut through the Juniata 
region in the march of the army of Brigadier-General John Forbes, 
against Fort Duquesne in 1758, was a result of the influence of 
Pennsylvania, for it was considered even then a matter of great 
importance to the future prosperity of the province that its seaport, 
Philadelphia, be connected with navigation on the Ohio by the 
easiest line of communication that could be had wholly within its 
limits. As early as 1762 David Rittenhouse and others made a 
survey for a canal to connect the Schuylkill and the Susquehanna 
rivers, and in 1791 a committee of the state legislature reported 
in favour of a project for establishing communication by canals 
and river improvement from Philadelphia to Lake Erie by way 
of the Susquehanna river. Before anything was done, the need of 
improved means of tranlportdtion between Philadelphia and the 
anthracite coal-fields became the more pressing. The Schuylkill 
Canal Company, chartered in 1815, began the construction of a 
canal along the Schuylkill river from Philadelphia to Mount Carbon, 
Schuylkill county, in 1816, and completed it in 1826. In 18x8 the 
Lehigh Navigation Company was formed to improve the naviga- 
tion of the Lehigh river from its confluence witn the Delaware to 
Coalport, and two years later coal was successfully carried down 
the Lehigh and Delaware rivers to Philadelphia in " arks " or 
rectangular boxes, two or more of which were joined together and 
steered by a long oar. So prosperous was the business that in 
1827-1829 the company built a number of locks which made the 
Lehigh navigable in either direction, and in 1827-1832 the state 
did the same for the Delaware between the mouth of the Lehigh 
and Bristol. The Union Canal Company, incorporated in 1811, 
completed a canal from Middletown on the Susquehanna to Reading 
on the Schuylkill in 1827. In 1824 the state legislature authorized 
the appointment of a commission to explore routes from the Schuyl- 
kill to Pittsburg, and from the west branch of the Susquehanna 
to the A1 egheny, and in the three or four succeeding years the 
state committed itself to a very extensive system of internal 
improvements. Work was begun on the system in 1826 and was 
continued without interruption until -1840, when the completed or 
nearly completed portions embraced a railway from Philadelphia 
to Columbia on the Susquehanna, a canal up the Susquehanna and 
the Juniata from Columbia to Hollidaysburg, a portage railway 
from Hollidaysburg through Blair's Gap in the Alleghany Front to 
Johnstown on the Confemaugh river, a canal down the Conemaugh, 
Kiskiminctas, and Allegheny rivers to Pittsburg, a canal up the 
Susquehanna and its vest branch from the mouth of the Juniata 
to Farrandsville, in Clinton county, a canal up the Susquehanna 
and its north branch from Northumberland nearly to the New 
York border, and a canal up the Delaware river from Bristol to 
the mouth of the Lehigh; considerable work had also been done on 
two canals to connect the Ohio river with Lake Erie. Work was 
stopped, in 1840, before the system was completed because of the 
intense popular discontent arising from the burden of debt which 
had been assumed and because the success of competing railways 
was then fully assured. In 1845 the state began to sell its canals 
and railways to private corporations and the sale was complex J 
in 1859. The western division of the system was abandoned^ 
the new ownera in 1865 and the worked portion of the east divi«L_ 
gradually decreased until it, too, was wholly abandoned in 1904, 
with the exception of the Delaware Division Canal, which since 
1866 has been worked by the Lehigh Coal and Navigation Company 
in connexion with the Lehigh Canal. In its natural condition there 
were bars in the Delaware river below Philadelphia which obstructed 
the navigation of vessels drawing more than 17-20 ft. of water, 
but in 1899 the Federal government adopted a project for obtaining 
a channel having a minimum depth of 30 ft. The Federal govern- 
ment has much improved the navigation of the Monongahela and 
Allegheny rivers and is committed to a project for slack-water 
navigation on the Ohio which is expected to give Pittsburg com- 
munication with the sea by vessels drawing 9 ft. of water. 

The first railway in the state was that built in 1827 by the Lehigh 
Coal and Navigation Company from Mauch Chunk to its mines, 
9 m. distant; but this was only a gravity road down which cars 
loaded with coal descended by their own gravity and up which the 
empty cars were drawn by mules. In 1823 a company was incor- 
porated to build a railway from Philadelphia to Columbia, but 
nothing further was done until 1828, when the state canal com- 
missioners were directed to build this road and the Allegheny 
Portage railway from Hollidaysburg to Johnstown. The latter 
was built yrith ten inclined planes, five on each side of the summit 
at Blair's Gap and cari were drawn up these by stationary engines. 
Both the Philadelphia & Columbia and the Allegheny Portage 
railways were completed in 1834. From these and other begin- 
nings the state's railway tnileage gradually increased to 1240 m. 
in 1850, to 4656 m. in 1870, to 8639 m. in 1890, and to 11,373 m. at 
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the end of 1908, when it was exceeded by only two states in the 
Union, Texas and Illinois. The principal railways are the lines 
operated by the Pennsylvania Railroad Company from New York 
to W ashing ton through Philadelphia ; from Philadelphia to Cincin- 
nati, Cleveland, Chicago and St Louis through Harrisburg and 
Pittsburg: from Baltimore, Maryland, to Sodus Point on Lake 
Ontario (Northern Central) through Harrisburg and Williamsport; 
from Williamsport to Buffalo and to Erie, and from Pittsburg to 
Buffalo: the Philadelphia & Reading; the Lehigh Valley; the Erie; 
the Delaware, Lackawafma & Western; the Baltimore & Ohio; 
and the Buffalo, Rochester & Pittsbflrg. 

The state has one port of entry along the- Atlantic coast, one on 
the Ohio river, and one on the Great Lakes. Philadelphia, the 
Atlantic port, exports chiefly petroleum, coal, grain and flour, and 
imports chiefly iron ore, sugar, drugs and chemicals, manufactured 
iron, hemp, Jute and flax. In 1909 the value of its exports, 
$80,650,274, was greater than that of any other Atlantic port 
except New York, and the value of its imports, $78,003,464, was 
greater than that of any except New York and Boston. Pittsburg 
ranks high among the interior ports of the country in foreign 
commerce and first among the cities of the United States in the 
tonnage of its domestic commerce. Erie is quite unimportant 
among the lake ports in foreign commerce, but has a large domestic 
tradein iron ore, copper, wheat and flour, 

Population.— The population of Pennsylvania was 434,373 
in 1790; 602,365 in 1800; 810,091 in 1810; 1,049,458 in 1820; 
1,348,233 in i 8 3°; r, 724, 633 in 1840; 2,311,786 in 1850; 2,906,215 
in i860; 3,521,951 in 1870; 4,282,891 in 1880; 5,258,014 in 
1890; and 6,302,11*; in 1900. Of the total population in 1900, 
985,250, or 15*6 %, were foreign-bom, 156,845 were negroes, 
1639 were Indians, 1927 were Chinese and 40 were Japanese. 
Nearly 95 % of the foreign-bom was composed of natives of 
Germany (212,453), Ireland (205,909), Great Britain (180,670V 
Poland (76,358), Austria (67,492), Italy (66,655V Russia (50,959), 
Hungary (47,393) and Sweden (24,130). Of the native popula- 
tion (5,316,865) 907 % were bom within the state and a little 
more than two-fifths of the remainder were natives of New 
York, Maryland, Ohio, New Jersey, Virginia, New England, 
Delaware and West Virginia. Almost two-thirds of the Indians 
were in Cumberland county, where, at Carlisle, is a United 
States Indian Industrial School. In 1906 the total number of 
communicants of different religious denominations in the state 
was 2,977,022, of whom 1,717,037 were Protestants and 1,214,734 
were Roman Catholics. There is a large number of the smaller 
religious sects in the state ; the principal denominations, 
with the number of communicants of each in 1906, are : Metho- 
dist (363>443)> Lutheran (335,643), Presbyterian (322,542), 
Reformed Church (177,270), Baptist (141,694), Protestant 
Episcopalian (99,021), United Brethren (55,574), United Evan- 
gelical Church (45,480), Disciples of Christ (26,458), German 
Baptist Brethren (23,176), Eastern Orthodox Churches (22,123), 
Mennonites (16,527), Congregational (14,811), Evangelical Asso- 
ciation (13,294), Friends (12,457), Church of God or “ Winne- 
brennerians ” (11,157), and Moravian (5322). t 

Of the total population in 1900, 3.223,337, or 51*1 %,were urban (i.e. 
in places having a population of 4000 or more), 7625846, or 12*15 %, 
were semi-urban (i.e. in incorporated places having a population 
less than 4000) and 2,315,932, or 36*75 %, were rural (i.e. outside of 
the incorporated places). From 1890 to 1900 the urban population 
increased^ 854,730, or 36 %, and the semi-urban 134,077, or 18*4 %, 
but the rural increased only 55,195, or 2*4 %. The populations of 
the principal cities in 1000 were as follow : Philadelphia, 1,293,697; 

" ~ ~ “ annexed- to 

733 ,* 

wmces-Barr6, 51,721; Harrisburg, so, , , . ,459; 

Altoona, 38,973; Johnstown, 35,936; Allentown, 35,416; McKeesport, 
34.227; Chester, 33,988; York, 33,708; Williamsport, 28,757; New 
Castle, 28,339; Easton, 25,238; Norristown, 22,265; Shenandoah, 
20,321; Shamokin (borough), 18,202; Lebanon, 17,028. 

Administration. — Pennsylvania has been governed unde^l 
constitutions of 1776, 1790 and 1838; the present government 
is under the constitution of the i6th of December 1873 with 
amendments adopted on the 5th of November 1991. An 
amendment to the constitution to be adopted must baapproved 
by a majority of the members elected to each 1 house* of the 
general assembly in two successive legislatures and then; 4 at 
least three months after the second approval of the general 
assembly, by a majority of .the popular vote-cast ontthe adoption 
of the amendment. All male- citizens over si years of age> 


who have been citizens of the United States for one month, 
residents of the state for one year and of the election district 
for two months immediately preceding the elec&oh. have the 
right of suffrage, provided they have paid withizi two years a 
state or county tax, which shall have been assessed at least 
two months and paid at least one month before thevelection. 
The Australian or “Massachusetts ” ballot, adopted in', 189X 
under a law which fails to require personal registration, by a 
provision like that in Nebraska makes it easy to vote a straight 
ticket; party names are arranged on the ballot according to, 
the number of votes secured, breach party at the last preceding 
election. 

Executive . — The office of governor, superseded in 1776 by a presi- 
dent and council of twelve, was restored in 1790. Under the present 
constitution the governor serves for four years and is ineligible for 
the next succeeding term. The governor and lieutenant-governor 
must be at least 30 years old, citizens of the United States, and 
inhabitants of the state for seven years last preceding election; 
no member of Congress or person holding any office under the 
United States or Pennsylvania may be governor or lieutenant- 
governor. The governor controls a large amount of patronage, 
appointing, subject to the advice and consent of two-thirds of the 
senate, a secretary of the commonwealth and an attorney-general 
during pleasure, and a superintendent of public instruction for four 
years, and may fill vacancies in various offices which occur during 
the recess of the senate. He has a right of veto, extending to items 
in appropriation bills, which may be overridden by a two-thirds 
vote in each house. His power of pardon is limited, being subject 
to the recofnmendation of three members of a board which consists 
of the lieutenant-governor, secretary of the commonwealth, attorney- 
general and secretary of internal affairs. The other * executive 
officials are the lieutenant-governor and the secretary of internal 
affairs, elected for four years, the auditor-general, elected for three 
years, the treasurer, elected for two years, and (all appointed by the 
governor) the secretary of the commonwealth, the attorney-general 
and a superintendent of public instruction. All those chosen by 
election are ineligible for a second consecutive term except the 
secretary of internal affairs. The department of internal affairs 
consists of six bureaus : the land office, vital statistics, weather 
service, assessments, industrial statistics, and railroads, canals, 
telegraphs and telephones. There are also many statutory admini- 
strative officials and boards, such as the adjutant-general, insurance 
commissioner, board of health, board of agriculture, board of public 
grounds and buildings, commissioners of fisheries, and factory and 
mining inspectors. 

Legislature . — During the colonial period and the early years of 
statehood the legislature was composed of one house, out the 
bicameral system was adopted in the constitution of 179$. There 
are fifty senators, elected for four years, and approximately two 
hundred representatives, elected for two years. Senators must be 
at least 25 years old, citizens and inhabitants of the state for four 
years next before election and inhabitants of the senatorial districts 
from which each is elected for one year next before election: 
representatives must be at least 21 years old and must have lived 
in the state three years and in the district from which elected one 
fear next before election. To avoid the possibility of metropolitan 
domination provision is made that no city or county shall be entitled 
to more than one-sixth of the total number of senators. Sessions 
are biennial. The powers of the two houses are the same except 
that the senate exercises the usual right of confirming appointments 
and of sitting as a court of impeachment, while the House of Repre- 
sentatives initiates money bills and impeachment cases. 

Judiciary . — The supreme court consists of seven judges elected 
by the voters of the state at large. Minority representation is 
secured by the provision that each elector shall vote for one less than 
| the number of judges to be chosen at each election^ 4 The state is 
divided into three supreme judicial districts, the eastern, the middle 
and th% western. This court was formerly very much overworked, 
but it was relieved by an act of the 24th of June 1895 establishing 
a superior court (now of seven judges) with appellate jurisdiction. 
There were in 1910 fifty-six district courts of common pleas, one for 
each county of forty tliousand inhabitants and not more than four 
counties in a district. The judges of the common pleas are also 
judges of. the courts of oyer and terminer, quarter sessions' of .the 

ace and general gaol delivery, and the orphans 1 courts, although 
are separate orphans' etyrts in the counties (ten in 1909) 

_ ing a population of more than one hundred and ^ fifty thousand. 
Justices of the peace are elected jn wards, districts, boroughs and 
townships. In die colonial period all judges were appointed by the 
governor during good behaviour: > The constitution of 1776 provided 
for terms of seven years, that 0^1790 restpred the life term, and that 
of 1838 fixed the terms for judges of the common pleas at ten years 
and judges of the supreme court at fifteen. A^nstttutionaJ amend- 
mentofi 850 provided thatall judges should be elected by thepepple. 1 

* The constitution 011873! made provision idv minority, represen- 
tation as follows; % Whenever two judg<A of the supreme court, are 
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At present supreme court judges serve for twenty-one years and are 
ineligible for re-election. Superior court and common pleas judges 
serve for ten years, and justices of the peace for five. J udges may be 
impeached for misdemeanour in office or they may be removed by 
the governor, with the consent of two-thirds of each house of the 
general assembly, for any reasonable cause which shall not be 
sufficient ground for impeachment. 

Local Government . — The local government is a combination of 
the county system of the South and the township system of New 
England. The county officers are sheriffs, coroners, prothonotaries, 
registers of wills, recorders of deeds, commissioners, treasurers, 
surveyors, auditors or comptrollers, clerks of the courts, and district 
attorneys, elected for three years. The three commissioners and the 
three auditors in each county are chosen by the same limited vote 
process as the supreme-court judges, thus allowing a representation 
to the minority party. Pennsylvania has suffered more perhaps 
than any other state in the Union from legislative interference in 
local affairs. Under an act of the general assembly passed in 1870 
the people of Philadelphia were forced to contribute more than 
$ 20,000,000 for the construction of a city-hall. To guard against 
such encroachments in the future the constitution of X873 imposed 
the most detailed limitations upon special legislation. The object 
of the provision, however, has been in a large measure nullified by 
the system of city classification, under which Philadelphia is the 
only city of the first class. The passage of the " Ripper Bill ** of 1901 
shows tnat the cities of the second class are by no means secure. 
The apparent object of the measure was to deprive the people of 
Pittsburg temporarily of the privileges of self-government by 
empowering the governor to appoint a recorder (in 1903 the title of 
mayor was again assumed) to exercise (until 1903, when the muni- 
cipal executive should be again chosen by the people) tfip functions 
of the mayor, thus removed by the governor under this statute; 
and this act applied to the other cities of the second class, Allegheny 
and Scranton, although they had not offended the party managers. 

Miscellaneous Laws . — A woman's right to hold, manage and 
acquire property in her own right is not affected by marriage, but 
for a married woman to mortgage or convey her real estate the 
joint action of herself and her husband is necessary. The rights 
of dower and courtesy both obtain. When a husband dies intestate 
leaving a widow and issue, the widow has the use of one-third 
of his real estate for life and one-third of his personal estate abso- 
lutely; if he leaves no issue but there be collateral heirs or other 
kindred, the widow has the real or personal estate or both to the 
value of $5«oo, the use of one-half the remaining real estate for 
life, and one-half the remaining personal estate absolutely; if the 
husband leaves a will the widow has the choice between her dower 
right and the terms of the will. When a wife dies intestate leaving 
a husband and issue the husband has the use of all her real estate 
for life, and the personal estate is divided among the husband and 
children share and share alike ; if thero be no issue the husband has 
the use «f all her real estate for life and all her personal estate 
absolutely; if the wife leaves a will the husband has the choice 
between its terms and his right by courtesy. Whenever there is 
neither issue nor kindred the surviving husband or wife has all the 
estate. The principal grounds for an absolute divorce are impo- 
tency, adultery, wilful or malicious desertion, cruel and barbarous 
treatment, personal abuse and conviction of any such crime as 
arson, burglary, embezzlement, forgery, kidnapping, larceny, 
murder, perjury or assault with intent to kill, Before filing a 
petition for a divorce the plaintiff must have resided within tho 
state at least one year. A suit for a divorce on the ground of deser- 
tion may be commenced when the defendant has been absent six 
months but the divorce may not be granted until the desertion 
has continued two years. The party convicted of adultery is 
forbidden to marry the co-respondent during the lifetime of the 
other party. A marriage of first cousins or a bigamous marriage 
may be declared void. Pennsylvania has no homestead law, but 
the property of a debtor amounting to $300 in value, exclusive of 
the wearing apparel of himself and family and of all Bibles and 
school-books in use, is exempt from levy and sale on execution or 
by distress for rent; and the exemption extends to the widow and 
children unless there is a lien on the property for purchase money. 
The child-labour law of 1909 forbids the employment of children 
under eighteen years of age in blast furnaces, tanneries, quarries, 
in managing elevator lifts or hoisting machines, in oiling dangerous 
machinery while in motion, at switch tending, as brakesmen, 
firemen, engineers, motormen and in other positions of similar 
character The same law presences conditions under which 
children between fourteen ana eiglftben years of* age may be de- 
ployed in the manufacture of white-lead, red-lead, paints, pnos- 
phorus, poisonous acids, tobacco or cigars, in mercantile establish- 
ments, stores, hotels, offiees or in other places requiring protection 
to their health or safety; and it forbids the employment of boys 
under sixteen years of ageor of girls under eighteen years of age in 
such factories or establishments more than ten hours a day (unless 
it be to preparl for atehort day) or for more than fifty-eight hours 

to be choseq for t%t same term of service each voter shall vote for 
one orfiy, an^when three itre to be chosen he shall vote for no more 
than two}’ candidates highest in vote shall be declared elected/* 


a week, or their employment there between nine o'clock in the 
evening and six o'clock in the morning, except that in the factories 
requiring continuous night and day employment boys not under 
fourteen years of age may be employed partly by , day and partly 
by night not exceeding nine hours in any twenty-four. The em- 
ployment of children , under fourteen years of age in coal-mines is 
forbidden, as is also the employment of children under fourteen 
years of age in any cotton, woollen, silk, paper, bagging or flax 
factory, or in any laundry, or the employment of children under 
twelve years of age in any pill or factory whatever within the 
commonwealth. 

Prisons and Charities . — Penal and charitable institutions are 
under the supervision of a board of public charities of ten members, 
established in 1869, and a committee in lunacy, composed of five 
members of this board, appointed under an act of 1883. An agita- 
tion begun by the Philadelphia society for assisting distressed 

E risoners in 1776, checked for a time by the War of Independence, 
;d ultimately to the passage of a statute in 1818 for the establish- 
ment of the western Penitenitary at Allegheny (opened 1826) and 
another of 1821 for the establishment of the Eastern Penitentiary 
in Philadelphia (opened 1829). In the former penitentiary prisoners 
are congregated ; m the latter they are kept in solitary confinement. 
An act of 1878 provided for a third penitentiary in the middle 
district, but through the efforts of Governor Henry M. Hoyt the 
plans were changed and instead the Industrial Reformatory was 
established at Huntingdon (opened 1889]. The House of Refuge 
of western Pennsylvania, located in Allegheny in 1854 (act of 
1850), became the Pennsylvania Reform School in 1872, and was 
removed to Morganza, Washington county, in 1876. Few states 
have done so much as Pennsylvania for tho humane and scientific 
treatment of its dependent and defective classes. Largely as a 
result of the efforts of Dorothea Lynde Dix (a.%), a hospital for the 
insane was established at Harrisburg in 1851 (act of 1845). A 
second hospital was opened at Pittsburg in 1853 (act of 1848), but 
the location was ruined by Pennsylvania railway improvements, 
and in 1862 it was removed to a new site about 7 m. from the city, 
which was called Dixmont in honour of Miss Dix; the hospital is 
not a state institution, but the state provideSIJipr tho maintenance 
there of patients committed by the courts or poor authorities 
in the thirteen counties forming the western district. For three 
other districts three state institutions have been established — at 
Danville, 1872 (act of 1868), Warren, 1880 (act of 1873), and Norris- 
town, 1880 (act of 187G). An act of 1901 established a homoeopathic 
hospital for the insane at Allentown. A distinction is made between 
hospitals and asylums. The asylum for the chronic insane is at 
South Mountain, 1894 (act of 1891). A state institution for feeble- 
minded of western Pennsylvania at Polk, Venango county, was 
opened in 1897 (act of 1893), a &d the eastern Pennsylvania state 
institution for feeble-minded and epileptic at Spring City, Chester 
county, was opened in 1908 fact of 1903). There are institutes for 
the blind at Overbrook and Pittsburg, and for the deaf and dumb 
at Philadelphia and Edgewood Park, an oral school for the deaf 
at Scranton, a home for the training of deaf children at Philadelphia, 
a soldiers* and sailors' home at Erie (1886), a soldiers* orphans* 
industrial school (1895) at Scotland, Franklin county, the Thaddeus 
Stevens industrial sohool (1905) at Lancaster, hospitals for the 
treatment of persons injured m the mines, at Ashland (1879), 
Hazleton (1887) and Shamokin (1907), and cottage hospitals at 
Blossburg, Connells ville, Mercer and Philipsburg (all 1887). In 
addition to the institutions under state control a large number of 
local charities receive aid from the public treasury. In 1907- 
1908, $14,222,440 was appropriated for institutions: $7,479>73 2 
for state institutions, $1,240,108 for semi-stato institutions, 
$4,757,100 for general hospitals, $149,500 for hospitals for con- 
sumptives, and $745,900 for homes, asylums, &c. The system of 
juvenile courts, created under a statute of 1901, has done much to 
ameliorate the condition of dependent and delinquent children. 

Education . — During the colonial period there were many sectarian 
and neighbourhood subscription schools in which the poor could 
receive a free education, but public schools in the modern American 
sense were unknown. The famous Friends* public school, founded 
in Philadelphia in 1689 and chartered in 1697, exists as the 
William Penn charter school. An agitation begun soon after the 
War of Independence resulted in the creation of a school fund in 
1831 and the final establishment of the present system of public 
schools in 1834. The attempt to repeal the law in 1835 was defeated 
largely through the efforts of Thaddeus Stevens, who was then a 
1 member of the state house of representatives. During the years 
1852-1857 the educational department became a separate branch 
of the state government, the office of county school superintendent 
was created, the state teachers' association (known since 1900 as 
the Pennsylvania educational association) was organized, and a 
law was enacted for the establishment of normal schools. Since 
1893 th c state has furnished textbooks and other necessary supplies 
free of charge, and since 1895 education has been compulsory for 
all' children between the ages of eight and thirteen. Schools must 
be kept open not less than seven and not more than ten months 
in the year. , Out of a total expenditure of $30,021,774 for the 
fiscal year 1909. $7,875,083 «was for educational purposes, of which 
$G 810,906 was for common schools, being applanations to the 
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counties. There is a biennial school appropriation of $15,000,000. 
In addition the district directors levy local rates which must 
not be greater than the state and county taxes combined. The 
Pennsylvania state college at State College, Center county, was 
established in 1855 as the farmers' high school of Pennsylvania, in 
1862 became the Agricultural College of Pennsylvania, and received 
its present name in 1874 after the income from the national land 
grant had been appropriated to the use of the institutions; in 
1909-19x0 it had 147 instructors, 1400 students and a library of 
37,000 volumes. Other institutions ^or higher education are the 
university of Pennsylvania, at Philadelphia (1749), an endowed 
institution which receives very little support from the state; the 
Western University of Pennsylvania (18x9), at Pittsburg; Dickinson 
College (Methodist Episcopal, 1783), at Carlisle; Haverford College 

i Society of Friends, 1833), at Haverford ; Franklin and Marshall 
German Reformed, 1853), at Lancaster; Washington and Jefferson 
Presbyterian, 1802), at Washington : Lafayette (Presbyterian, 1832), 
at Easton; Bucknell University (Baptist, 1846), at Lewisburg; 
Waynesburg (Cumberland Presbyterian, 1851), at Waynesburg; 
Ursrnus (German Reformed, 1870), at Collegeville ; Allegheny 
College (Methodist Episcopal, 1815), at Meadville; Swarthmore 
(Society of Friends jHicksites], 1866), at#Swarthmore; Muhlenberg 
(Lutheran, 1867), at Allentown ; Lehigh University (non-sectarian) 
1867), at Bethlehem; and for women Bryn Mawr College (Society 
of Friends, 1885), at Bryto Mawr* the Allentown College (German 
Reformed, 1867), at Allentown; Wilson College (Presbyterian, 1870), 
and the Pennsylvania . College for women (1869), at Pittsburg. 
There are theological seminaries at Pittsburg, the Allegheny Semi- 
nary (United Presbyterian, 1825), Reformed Presbyterian (1856), 
and western Theological Seminary (Presbyterian, 1827); at Lan- 
caster (German Reformed, 1827); at Mead ville (Unitarian, 1844); 
at Bethlehem (Moravian, 1807) ; at Chester, the Crozer Theological 
Seminary (Baptist, 1868); at Gettysburg (Lutheran, 1826): and in 
Philadelphia several schools, notably the Protestant Episcopal Church 
divinity school (1861) and a Lutheran seminary (1864), at Mount 
Airy. There are many technical and special schools, such as 
Girard College, Drexel institute and Franklin institute at Phila- 
delphia, the Carnegie institute at Pittsburg and the United States 
Indian school at Carlisle (1891). 

Finance . — The revenues of the state are derived primarily from 
cdrporation taxes, business licences, and a 5 % rate on collateral 
inheritance. Taxes on real estate nave been abolished and those 
on personal property are being reduced, although the heavy 
expenditures on the new capitol at Harrisburg checked the 
movement temporarily. The total receipts for the year ending on 
the 30th of November 1909 were $28,945,210, and the expenditure 
was $30,021,774. During the provincial period Pennsylvania, in 
common with the other colonies, was affected with the paper money 
craze. From 1723 to 1775 it issued £1 ,094,650 and from 1775 to 
1785 £1,172,000 plus $1,550,000. Acts were passed in 1781, 
1792, 1793 and 1794 to facilitate redemption at depreciated rates, 
and the last bills were called in on the 1st of January 1806. The 
state was also carried along by the movement which began about 
1825 for the expenditure of public funds on internal improvements. 
On turnpikes, bridges, canals and railways $53,352,649 was spent 
between 1826 and 1843, the public debt in the latter year reaching 
the high-water mark of $42,188,434. An agitation was then begun 
for retrenchment, the public works were put up for sale, and were 
finally disposed, of in 1858 (when the debt was $39,488,244) to the 
Pennsylvania Railroad Company for $7,500,000. Under authority 
of a constitutional amendment of 1857 a sinking fupd commission 
was established in 1858. Aside from a temporary increase during 
the Civil War (1 86X-65) the debt has been rapidly reduced. The 
constitution of 1873 and subsequent legislation have continued 
the commission, but the sources of revenue have been very much 
curtailed, being restricted to the interest on the deposits of the 
fund and interest on certain Allegheny Railroad bonds. The total 
debt on the 30th of November 1909 was $2,643,917, of which the 
greater part were 3 J and 4 % bonds, maturing on the 1st of February 
1912. The sinking fund at the same date amounted to $2,652,035, 
leaving a net surplus in the sinking fund of $8118. The sinking 
fund was formerly divided among certain favoured banks in such 
manner as would best advance the political interests of the organi- 
zation which controlled the state; but just after the reform victory 
in the election of 1905 the sinking fund commission instituted the 
policy of buying bonds at the market price, and the debt is now 
rang reduced by that method. The financial institutions of Penn- 
sylvania other than national banks are created by state charters ' 
imited to twenty years and are subject to the supervision of a 
commissioner of banking. 

History.‘—The chief features of Pennsylvania history in 
colonial days were the predominance 0! Quaker influence, the 
leterogeneous character of the population liberality in matters 
>f religion, and the . fact that it was the largest and the most 
successful of proprietary provinces. The earliest European 
settlements within the present limits of the state were some small 
rading posts established by the Swedes and the Dutch in the 


lower valley of the Delaware Riv$r in 1693^1681/ Between 
1650 and 1660 George Fox and a few other prominent members 
of the Society of Friends had begun to urge the establishment 
of a colony in America to serve as a refuge for Quakers who were 
suffering persecution under the “ Clarendon Code.” William 
Penn (g.v.) became interested in the plan at least as early as 
1666. For his charters of 1680-1682 and the growth of the 
colony under him see Penn, William. 

During Penn’s life the colony was involved in serious boundary 
disputes with Maryland, Virginia and New York. A decree of 
Lord Chancellor Hardwicke, in 1750, settled the Maryland* 
Delaware dispute and led to the survey in 1763-1767 of the 
boundary between Pennsylvania and Maryland (lat. 39° 43' 
26*3* N.), called the Mason & Dixon line in honour of the 
surveyors; it acquired considerable importance later as separat- 
ing the free and the slave states. In 1784 Virginia agreed to 
the extension of the line and to the establishment of the western 
limit (the present boundary ^between Pennsylvania and Ohio) 
as the meridian from a point on the Mason & Dixon line 5 6 
of longitude west of the Delaware River. The 42nd parallel 
was finally selected as the northern boundary' in 1789, m 1792 
the Federal government sold to Pennsylvania the small tri- 
angular strip of territory north of it on Lake Erie. A territorial 
dispute with Connecticut over the Wyoming Valley was settled 
in favour of Pennsylvania in 1782 by a court, of arbitration 
appointed by the Continental Congress. 

Upon William Penn’s death, his widow became proprietary. 
Sir William Keith, her deputy, was hostile to the council, which 
he practically abolished, and was popular with the assembly, 
which he assiduously courted, but was discharged by Mrs Penn 
after he had quarrelled with James Logan, secretary of the 
province. His successors, Patrick Gordon and George Thomas, 
under the proprietorship of John, Thomas and Richard Penn, 
continued Keith’s popular policy of issuing a plentiful paper 
currency ; but with Thomas the assembly renewed its old struggle, 
refusing to grant him a salary or supplies because of his efforts 
to force the colony into supporting the Spanish War. Again, 
during the Seven Years’ War the assembly withstood the gov- 
ernor, Robert Hunter Morris, in the matter of grants for military 
expenses. But the assembly did its part in assisting Genetal 
Braddock to outfit; and after Braddock’s defeat all •western 
Pennsylvania suffered terribly from Indian attacks. After the 
proprietors subscribed £ 5000 for the protection of the colony 
the assembly momentarily gave up its contest for a tax on the 
proprietary estates and consented to pass a money bill, without 
this provision, for the expenses of the war. But in 1760 the 
assembly, with the help of Benjamin Franklin as agent in 
England, won the great victory of forcing the proprietors to 
pay a tax (£566) to the colony; and thereafter the assembly 
had little to contest for, and the degree of civil liberty attained 
in the province was very high. But the growing power of the 
Scotch-Irish, the resentment of the Quakers against the pro- 
prietors for having gone back to the Church of England and 
many other oircumstances strengthened the anti-proprietary 
power, and the assembly strove to abolish the proprietorship 
and establish a royal province; John Dickinson was the able 
leader of the party which defended the proprietors; and Joseph 
Galloway and Benjamin Franklin were the leaders of the 
anti-proprietary party, which was greatly weakened at home 
by the absence after December 1764 of Franklin in England 
as its agent. The question lost importance as independence 
became the issue. * 

in 1755 a volunteer militia j^pd been created and was led with 
grfat success by Benjamin Franklin; and in 1756 a line of forts 
was begun to hold the Indians in check. In the sani| year a 
force of pioneers under John Armstrong of Carlisle surprised 
and destroyed the Indian village of 9 Kittanning (or Atiqu6) 
on the Allegheny River. But the frontier was disturbed by 
Indian attacks until the suppression of Pontiafi’s conspiracy. 
In December 1763 six Cljnstian Indians, Cdnestogas, were 
massacred by the “Paiton boys” from* Paxton near the 
present Harrisburg; the Indians who fad escaped were taken 
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to Lancaster for safe keeping but were seized and killed by the 
“ Paxton boys,” who with other backwoodsmen marched upon 
Philadelphia early in 1764, but Quakers and Germans gathered 
quickly to protect it and civil war was averted, largely by the 
diplomacy of Franklin. The Paxton massacre marked the close 
of Quaker supremacy and the beginning of the predominance of 
the Scotch-Insh pioneers. 

Owing to its central position, its liberal government, and its 
policy of religious toleration, Pennsylvania had become during 
the 18th century a refuge for European immigrants, especially 
persecuted sectaries. In no other colony were so many different 
races and religions represented. There were Dutch, Swedes, 
English, Germans, Welsh, Irish and Scotch-Irish; Quakers, 
Presbyterians, Episcopalians, Catholics, Lutherans (Reformed), 
Mennonites, Dunkers, Schwenkfelders, and Moravians. Most 
of these elements have now become merged in the general type, 
but there are still many communities in which the popular 
language is a corrupt German dialett, largely Rheno-Franconian 
in its origin, known q? “ Pennsylvania Dutch.” Before the 
Seven Years' War the Quakers dominated the government, 
but from that time until the failure of the Whisky Insurrection 
(1794) the more belligerent Scotch-Irish (mostly Presbyterians) 
were usually in the ascendancy, the reasons being the growing 
numerical strength of the Scotch-Irish and the increasing 
dissatisfaction with Quaker neglect of means of defending c the 
province. 

As the central colony, Pennsylvania's attitude in the struggle 
with the mother country was of vast importance. The British 
party was strong because of the loyalty of the large Church of 
England element, the neutrality of many Quakers, Dunkers, 
and Mennonites, and a general satisfaction with the liberal and 
free government of the province, which had been won gradually 
and had not suffered such catastrophic reverses as had em- 
bittered the people of Massachusetts, for instance. But the 
Whig party under the lead of John Dickinson, Thomas Mifflin 
and Joseph Reed was successful in the state, and Pennsylvania 
contributed greatly to the success of the Wat of Independence, 
by the important services rendered by her statesmen, and, more 
. tangibly, by the financial aid to the cause given by Robert 
MoVris (q.v.). The two Continental Congresses (1774, and 
i 775 ~ i 78 *). met m Philadelphia, except for the months when 
Philadelphia was occupied by the British army and Congress 
met in Lancaster, Pennsylvania, and then in Princeton, New 
Jersey. It was in Philadelphia that the second Congress adopted 
the Declaration of Independence, which the Pennsylvania 
delegation, excepting Franklin, thought premature at the time, 
but which was well supported by Pennsylvania afterwards*. 
During the War of Independence battles were fought at Brandy- 
wine (1777), Paoli (1777), Fort Mifflin (1777) and Germantown 
(1777), and Washington's army spent the winter of 1777-1778 
at Valley Forge; and Philadelphia was occupied by the British 
from the 27th of September 1777 to the 18th of June 1778. 
Th6 Penns lost their governmental rights in 1776, and three 
years later their territorial interests were vested in the common- 
wealth in return for a grant of £120,000 and the guarantee of 
titles to private estates held in severalty. They still own con- 
siderable property in and around Wilkes-Barr6, in Luzerne 
county, and in Philadelphia. The first state constitution of 
September 1776 was the work of the Radical party. It deprived 
the Quakers of their part in the control of the government 
and forced many Conservatives into the Loyalist party. This 
first state constitution was never /ubmitted to popular vote. 
It. continued the. unicameral legislative system, abolished tite 
> office of governor, and provided for an executive councilArf 
tw&ve members. It also created a curious body , known as the 
council of censors, whose duty it was to assemble once in seven 
years to decide .whetherthere had been any infringements of 
the fundamental law. The party which had c carried this con- 
' Stifution through attacked its opponents by withdrawing the 
charter of the college 1 of' Philadelphia (noiw the university of 
Pennsylvania) bec ause its trusties were anti-Constitutionalists 
and creating in cts jplacl a university of the state of Pennsyl- 


vania. The ConstitutionaPparty in 1785 secured the annulment 
by the state assembly of the charter of the Bank of North 
America, which still retained a congressional charter; and the 
cause of this action also seems to have been party feeling against 
the anti-Constitutionalists, among whom Robert Moms of thq 
bank was a leader, and who, especially Morris, had opposed the 
paper money policy of the constitutionalists. These actions 
of the state assembly against the college ‘and the bank probably 
were immediate causes for the insertion in the Federal Constitu- 
tion (adopted by the convention in Philadelphia in 1787) of the 
clause (proposed by James Wilson of Pennsylvania, a friend 
of the college and of the bank) forbidding any state to pass a 
law impairing the obligation of contracts. The state ratified the 
Federal Constitution, in spite of a powerful opposition— largely 
the old (state) constitutional party — on the 22nd of December 
1787, and three years later revised its own constitution to make 
it conform to that document. Under the constitution of 1790 
the office of governor was restored, the executive council and 
the council of censors were abolished, and the bicameral legis- 
lative system was adopted. Philadelphia was the seat of the 
Federal government, except for a brief period in 1789-1790, 
until the removal to Washington in 1800. The state capital 
was removed from Philadelphia to Lancaster in 1799 and from 
Lancaster to Harrisburg in 1812. 

The state was the scene of the Scotch-Irish revolt of 1794 
against the Federal excise tax, known as the Whisky Insurrection 
(< q.v .) and of the German protest (1799) against the house tax, 
known as the Fries Rebellion from its leader John Fries (q.v.). 
In 1838 as the result of a disputed election to the state house of 
representatives two houses were organized, one Whig and the 
other Democratic, and there was open violence in Harrisburg. 
The conflict has been called the " Buckshot War.” The Whig 
House of Representatives gradually broke* up, many members 
going over to the Democratic house, which had possession of 
the records and the chamber and was recognized by the state 
Senate. Pennsylvania was usually Democratic before the 
Civil War owing to the democratic character of its country 
population and to the close commercial relations between 
Philadelphia and the South. The growth of the protectionist 
movement and the development of anti-slavery sentiment, 
however, drew it in the opposite direction, and it voted the 
Whig national ticket in 1840 and in 1848, and the Republican 
ticket for Lincoln in i860. A split among the Democrats in 
1835, due to the opposition of the Germans to internal improve- 
ments and to the establishment of a public school system, 
resulted in the election as governor of Joseph Ritner, the anti- 
Masonic candidate. The anti-Masonic excitement subsided 
as quickly as it had risen, and under the leadership of Thaddeus 
Stevens the party soon became merged with the Whigs. During 
the Civil War (1861-65) the state gave to the Union 336,000 
soldiers; and Generals McOellan, Hancock, Meade and Reynolds 
and Admirals Porter and Dahlgren were natives of the state. 
Its nearness to the field of war made its position dangerous. 
Chambersburg was burned in 1862 ; and the battle of Gettys- 
burg (July 1863), a defeat of Lee’s attempt to invade the North 
in force was a turning point in the war. 

The development of the material resources of the state since 
1865 has been accompanied by several serious industrial dis- 
turbances. The railway riots of 1877, which centred at Pittsburg 
and Reading, resulted in the destruction of about two thousand 
freight cars and a considerable amount of other property. An 
organized association, known as the Molly Maguires (q.v.), 
terrorized the mining regions for many years, but was finally 
suppressed through the courageous efforts of President Franklin, 
Beniamin Gowen (1863-1889)01 the Philadelphia &Readingrail- 
road, with the assistance of Allan Pinkerton and his detectives. 
There have been mining strikes at Scranton (1871), in the Lehigh 
and Schuylkill regions (1875), at Hazleton (1897), and one in the 
anthracite fields (1902) which was settled by a board of arbitra- 
tors appointed by President Roosevelt; and there were street 
railway strikes at Chester ip 1908 and in Philadelphia in 19x0. 
The calling in of Pinkerton detectives . from Chicago and New 
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York to settle a strike in the Carnegie •steel works at Homestead 
in 1892 precipitated a serious riot, in which about twenty persons 
were killed. It was necessary to call out the entire organized 
igilitia of the state before the disorder was finally suppressed. 
The labour unions took advantage of this trouble to force 
Pennsylvania, Indiana) Illinois, Minnesota, Colorado and several 
other states to pass anti-Pinkerton statutes making it illegal to 
import irresponsible artned men from a distance to quell local 
disturbances. On the political side the chief features in the 
history of the state since 1865 have been the adoption of the 
constitution of 1875, the growth of the Cameron-Quay-Penrose 
political machine, and the attempts of the reformers to over- 
throw its domination. The constitution of 1838, which super- 
seded that of 1790, extended the functions of the legislature, 
limited the governor’s power of appointment, and deprived 
negroes of the right of suffrage. The provision last mentioned 
was nullified by the fourteenth and fifteenth amendments to 
the constitution of the United States. • The chief object of the 
present state constitution (1873) was to prohibit local and special 
legislation. It increased the number of senators and represen- 
tatives, created 1 the office of lieutenant-governor, substituted 
biennial for annual sessions of the legislature, introduced minority 
representation in the choice of the higher judiciary and of the 
county commissioners and auditors and provided (as had an 
amendment adopted in 1850) for the election of all judges by 
popular vote. The political organization founded by Simon 
Cameron (q.v.) and strengthened by his son, James Donald 
Cameron, Matthew Stanley Quay and Boies Penrose (b. i860), 
is based upon the control of patronage, the distribution of state 
funds among favoured banks, the support of the Pennsylvania 
railway and other great corporations, and upon the ability of 
the leaders to persuade the electors that it is necessary to vote 
the straight Republican ticket to save the protective system. 
Robert E. Pattison (1850-1904), a Democrat, was elected 
governor in 1883 and again in 1891, but he was handicapped by 
Republican legislatures. In 1905 a Democratic state treasurer 
was elected. 

Pennsylvania Governors. 


Under Dutch Rule (1624-X664). 1 

Cornelia Jacobsen Mcy Director . 

William van Hulst „ . . 

Peter Minuit Governor . 

David Picterzen de Vries .... „ . . 

Wouter van Twiller „ . . 

William Kieft „ . . 

Peter Stuyvesant „ # . . 

Under Swedish Rule (1638-1655). 3 

Peter Minuit 

Peter Hollender 

John Prints 

John Pappegoya 

John Claude Ry singh 

Under the Duke of York (x664-x6f3). 
Richard Nicolls ........... 

Robert Carr ....... Deputy 

Robert Needham . . Commander on the Delaware 

Francis Lovelace 

John Carr .... Commander on the Delaware 


1624- 1625 

1625- 1626 

1626- 3632 

1632- 1633 

1633- 1638 
1638-1647 
1647-1664 


1638-1641 

1641- 1642 

1642- 1653 

1653- 16,4 

1654- 1655 

1664-1667 

1664-1667 

1664-1668 

1667- 1673 

1668- 1673 


Under Dutch Rule (1673-1674). 

Anthony Colve 1673-1674 

Peter Alrichs . . . . Deputy on the Delaware 1673-1674 

Under the Duke of York (1674-1681). 

Sir Edmund Andros . 1674-1681 

Under the Proprietors (1681-1693). 

William Markhapi .... Deputy-Governor . 1681-1682 

William Penn 1682-1684. 

Thomas Lloyd . .. . . , President of the Council 1684-1686 

Thojnas Lloyd ^ 

Robert Turner | 

J Arthur Cook V . . . Executive Commissioners 1686-1688 

ohn Simcock I V . 

ohn Eckley * * < 

ohn Blackwell : ; > 


Deputy-Governor 1688-1690 


* J 1 ** by the XftitgK* 


in *655, 


1695-1699 

1699^1701 

1701-1703 


Thomas Lloyd President of the Council 1690-1691 

Thomas Lloyd Deputy-Governor * 1691-1693 

William Markham * „ , 1691-1693 

Under the Crown (1693-1695). 

Benjamin Fletcher 1693-1695 

William Markham .... Deputy-Governor . 1693-1695 

Under the Proprietors (1695-1776). 

William Markham Deputy-Governor 

William Penn 

Andrew Hamilton . .... Deputy-Governor 

Edward Shippen . . . . President of the Council 1703-1704 

John Evans Lieutenant-Governor 1704-1709 

ChaYles Gookin ...... „ 1709-1717 

Sir William Keith „ 1717-1726 

Patrick Gordon „ 1726-1736 

James Logan President of the Council 1736-1738 

George Thomas .... Deputy-Governor 1738-1747 
Anthony Palmer .... President of the Council 1747-1748 
James Hamilton .... Lieutenant-Governor 1748-1754 
Robert H. Morris .... Deputy-Governor ♦ 1754-1756 

William Denny . . . . * Lieutenant-Governor 1736-1759 

James Hamilton .... 1759-1763 

John Penn 1763-17/1 

James Hamilton .... President of the Council 1771 

Richard Penn Lieutenant-Governor 1771-1773 

John Penn „ 1773-1776 

Period of Statehood (1776- ). 

Benjamin Franklin Chairman of the Committee of Safety 1776-1777 
Thomas Wharton, Jr. . . . President of the Council 1777-1778 
Gcojge Bryan 4 . . Acting President of the Council 1 777 

President of the Council 1778-1781 
„ 1781-1782 

„ 1782-1785 

” 1785-X7 88 

„>> A 1788-1790 

Federalist . . 1790-1799 

Democratic-Republican 1799-1808 

1808-1817 


oseph Reed 
William Moore . 

John Dickinson . 
Benjamin Franklin 
Thomas Mifflin . 
Thomas Mifflin . 
Thomas McKean 
Simon Snyder . 
William Finley . 

Joseph Heister . 

John A. Shulze . 

George Wolf 
Joseph Ritner . 

D. R. Porter 
F. R. Shunk 
W. F. Johnston * 
William Bigler . 

James Pollock . 

W. F. Packer 
A. G. Curtin 
John W. Geary . 

John F. Hartranft 
Henry M. Hoyt 
Robert E. Pattison 
James A. Beaver 
Robert E. Pattison 
Daniel H. Hastings . 
William A. Stone , 
Samuel W. Pennypacker 
Edwin S. Stuart . . 


„ 1817-1820 

„ 1820-1823 

„ 1823-1829 

Democrat . . 1829-1835 

Anti-Masonic . 1835-1839 

Democrat . . 1839-1845 

„ 1845-1848 

Whig . . 1848-1852 

Democrat . . 1852-1855 

,. 1858-1861 

Republican . . ^ 861-1867 

„ *8671873 

» 1873-1879 

. .» *879-1883 

Democrat . . 1883-1887 

Republican . . 1887-1891 

Democrat . . 1891-1895 

Republican . • 1893-1899 

„ 1899-1903 

„ 1903-1907 

„ * 9 07 - 

Bibliography. — For the physiography of Pennsylvania, see W. S. 
Tower's “ Regional and Economio Geography of Pennsylvania," in 
the Bulletins of the Geographical Society of Philadelphia, vols, iv., 
v« and vi. (Philadelphia, 1904-1908); J. P. Lesley, A Summary 
Description of the Geology of Pennsylvania (Harrisburg, 1892-1895) ; 
C. B. Trego, A Geography of Pennsylvania (Philadelphia, 1843); 
and Topographic ana Geologic Survey * of Pennsylvania, igob~igo8 
(Harrisburg, 1909). For industrial statistics tee reports of the 
Twelfth United States Census, the Special Reports on Manufactures 
in 1905, by the United States Census Bureau, the annual reports 
on the Mineral Resources of the Vnited Stales , by the" United States 
Geological Survey, and the Year Book of the United States Depart - 
ment of Agriculture. ~ 

For the administration of the state see : The Constitution of the 
Commonwealth of Pennsylvania, adopted December 16, 1873, 
amended November 5, 1 90 Harrisburg, 1902) ; $. George ei al. 
(® it or 9), Laws of Pennsylvania, r 68 *-T 700 , preceded by the Duke 
of 'York's Laws, i&?6-t68* (Harrisburg, 1879); >A. J. Dallas (editor), 
Laws of Pennsylvania, ifOO-i8or (Philadelphia , and Lancaster, 
1797-1801); Laws of the General Assembly of Pennsylvania 


* Lloyd was deputy-governor of the t province, the present state 
of Pennsylvania ; •Markham of the lower comities, the present state 
of Delaware. • # 

4 The state was governed by a supreme executive council in 
1777-1790. •' * »>•'■' ' v : • ‘ 

' * Governor Shunk resigned in July 1848 ahd was socoefded by 
W. F. Johnston, president of the scat i senate* ; 
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in’ B. A. and M. L. Hinsdale, History and Civil Government of Penn - 
sylvania . . . (Chicago, 1899); and in the various editions of 
Smull's Legislative Handbook and Manned, For the history of 
penal and charitable institutions, see the Annual Reports of the 
Board of Commissioners of Public Chastities (Harrisburg, 1871 sqq.); 
the Annual Reports of the Committee on Lunacy (Harrisburg, 1083 
sqq.) ; and Amos H. Mylin, Penal and Charitable Institutions of 
Pennsylvania (2 vols., Harrisburg, 1897), an official publication, 
well written and handsomely illustrated. For educational history, 
see N. C. Schaeffer, The Common School Laws of Pennsylvania 
(Harrisburg, 1904); B, A. Hinsdale, Documents Illustrative of 
American Educational History (Washington, 1895); and J. P. 
Wickersham, History of Education in Pennsylvania (Lancaster, 
x886), one of the best state histories of education. For finance 
and banking, see the annual reports of the state treasurer, auditor- 
general, linking fund commissioners, and the commissioner of 
banking, all published at Harrisburg; An Historical Sketch of the 
Paper Money of Pennsylvania , by a member of the Numismatic 
Society of Philadelphia (Philadelphia, 1862); and B. M. Mead, 
A Brief Review of the Financial History of Pennsylvania . , , tq 
the Present Time (1682-1881) (Harrisburg, 1881), 

The only complete history of the entire period is Howard M. 
Jenkins, et al ., Pennsylvania , Colonial and Federal (3 vols., Phila- 
delphia, 1903). This is especially valuable for the detailed histories 
of gubernatorial administrations from 1790 to 1903. The third 
volume contains useful chapters on education, the judiciary, the 
medical profession, journalism, military affairs, internal improve- 
ments, &c. S. G. Fisher, Pennsylvania , Colony and Commonwealth 
(Philadelphia, 1897) contains the best short account of the coloftial 
and revolutionary history, but it gives only a very brief summary 
of the period since 1783. W. R. Shepherd, History of Proprietary 
Government in Pennsylvania (New York, 1896), a detailed study 
of the proprietary from the political, governmental and territorial 
points of view, is scholarly, and gives a good account of the boundary 
disputes with Maryland, Virginia, New York and Connecticut. 
Among the older standard works are Samuel Hazard, Annals of 
Pennsylvania from the Discovery of the Delaware , 1600-1682 (Phila- 
delphia, 1850), an elaborate account of the early Dutch and Swedish 
settlements on the Delaware River and Bay; and Robert Proud, 
History of the Pennsylvania from 1681 until after the year 1742 (2 vols., 
Philadelphia, 1797-1798), written from the Quaker standpoint. 
For early literary history, see M. K. Jackson, Outline of the Literary 
History of Colonial Pennsylvania (New York, 1908). W. H. Eglc, 
Illustrated History of the Commonwealth of Pennsylvania (Harris- 
burg, 1877), contains trustworthy histories of individual counties 
by various writers. J. B. McMastcr and F. D. Stone, Pennsylvania 
and* the Federal Constitution , 1787-1788 (Philadelphia, 1888), is 
a useful «work. For the anti-Masonic movement, see Charles 
McCarthy, The Anti- Masonic Party (Washington, 1903). S. G. 
Fisher, The Making of Pennsylvania (Philadelphia, 1896), intro- 
ductory to the same author's Colony and Commonwealth, is an 
interesting study of the various nationalities and religions repre- 
sented among tne settlers of the state. For the period of Quaker 
predominance (1681-17^6), see Isaac Sharplcss, History of Quaker 
Government in Pennsylvania (2 vols., Philadelphia, 1898-1899)., 
See also J. Taylor Hamilton's " History of the Moravian Church " 
(Nazareth, Pa., 1900J, vol. vi. of the Transactions of the Moravian 
Historical Society; Proceedings and Addresses of the Pennsylvania 
German Society , vols. vii. and viii. (Reading, 1897-1898) ; J. F. Sachse, 
German Pietists of Provincial Pennsylvania , 1694-1708 (Phila- 
delphia, 1895), and German Sectarians of Pennsylvania y 1708-1800 
(2 vols., Philadelphia, 1899-1901). The chief sources are the 
Pennsylvania Archives (first series, 12 vols., Philadelphia, 1852- 
1856; second series, 19 vols., Harrisburg, 1874-1893; and third 
senes, 4 vols., Harrisburg, 1894-1895); Colonial Records, /68j- 
1790 (16 vols., Philadelphia, 1852); and Samuel Hazard, Register 
of Pennsylvania (16 vols., Philadelphia, 1828-1836). The Penn- 
sylvania Historical Society, organized in Philadelphia in 18^5, has 
published 14 vols. of Memoirs (1826-1895), a Bulletin of 13 
numbers (1845-1847), one volume of Collections (1853), and the 
Pennsylvania Magazine of History and Biography , a quarterly 
(1877 sqq.). There is a good account of the public archives, both 
printed and manuscript, in the first report of the Public Archives 
Commission of the American Historical Association, published in 
vol. ii. of the annual report of the Association for tne year 1900 
(Washington, 1901). ^ J. 


PENNSYLVANIA, UNIVERSITY OF, an American institution 
of higher learning, in Philadelphia, occupying about 60 acres, 
near the west bank of the Schuylkill River, north-east of the 
Philadelphia Hospital, ekst of 39th Street', south-east of 
Woodland Avenue, and south of Chestnut Street. In this 
irregular area are all the buildings except the Flower 
Astronomical Observatory (1896J, which is a m. beyond the 
city limits on the West Chester Pike. The northernmost 
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of these buildings is the law school, between Chestnut 
and Sansom Streets, on 34th Street. In a great triangular 
block bounded by Woodland Avenue, Spruce Street, and 34th 
Street are : the university library, which had in 1909 about 
275,000 bound volumes and 50,000 pamphlets, including the 
Biddle Memorial law library (1886) of, 40,000 volumes, the 
Colwell and Henry C. Carey collections in finance and economics, 
the Francis C. Macauley library of Italian, Spanish and Portu- 
guese authors, with an excellent Dante collectioh, the classical 
library of Ernst von Leiitsch of Gdttingen, the philological 
library of F. A. Pott of Halle, the Germanic library of R. Bech- 
stein of Rostock, the Semitic library of C. P. Caspari of Copen- 
hagen, the (Hebrew and Rabbinical) Marcus Jastrow Memorial 
library, the ethnological library of D. G. Brinton, and several 
special medical collections; College Hall; with the university 
offices; Howard Houston Hall (1896) the students’ club; Logan 
Hall; the Robert Hare chemical laboratory; and (across 36th 
Street) the Wistar institute of anatomy and biology. Imme- 
diately east of this triangular block are: Bennett House; the 
Randal Morgan laboratory of physics; the engineering building 
(1906); the laboratory of hygiene (1892); dental hall; and the 
John Harrison laboratory of chemistry. Farther east are the 
gymnasium, training quarters and Franklin (athletic) field, with 
brick grand-stands. South of Spruce Street are: the free 
museum of science and art (1899), north-western part of 
a projected group, with particularly valuable American, Egyp- 
tian, Semitic and Cretan collections, the last two being the 
results in part of university excavations at Nippur (1888-1902) 
and at Gournia (1901-1904); between 34th and 36th Streets 
the large and well-equipped university hospital (1874); large 
dormitories, consisting in 1909, of 29 distinct but connected 
houses; medical laboratories; a biological hall and vivarium; 
and across Woodland Avenue, a veterinary hall and hospital. 

The university contains various departments, including the 
college (giving degrees in arts, science, biology, music, architec- 
ture,^ &c.), the graduate school (1882), a department of law 
(founded in 1790 and re-established in 1850) and a department 
of medicine (first professor, 1756; first degrees granted, 1768), 
the oldest and probably the most famous medical school in 
America. Graduation from the school of arts in the college is 
dependent on the successful completion of 60 units of work (the 
unit is one hour’s work a week for a year in lectures or recita- 
tions or two hours’ work a week for a year in laboratory courses); 
this may be done in three, four or five years; of the 60 counts ; 
22 must be required in studies (chemistry, 2 units; English, 6; 
foreign languages, 6; history, logic and ethics, mathematics, and 
physics, 2 each); 18 must be equally distributed in two or three 
“ groups ” — the 19 groups include astronomy, botany, chemistry, 
economics, English, fine arts, French, geology, German, Greek, 
history, Latin, mathematics, philosophy, physics, political 
science, psychology, sociology and zoology ; and in the remaining 
20 units the student’s election is practically free. Special work 
in the senior year of the college counts 8 units for the first 
year’s work in the department of medicine. College scholar- 
ships are largely local, two being in the gift of the governor of 
the state, fifty being for graduates of the public schools of the 
city of Philadelphia, and five being for graduates of Pennsyl- 
vania public schools outside Philadelphia; in 1909 there were 
twenty-eight scholarships in the college not local. In the 
graduate school there are five fellowships for research, each 
with an annual stipend of $$00, twenty-one fellowships valued 
at $500 each, for men only, and five fellowships for women, 
besides special fellowships and 39 scholarships. 

The corporation of the university is composed of a board of 
twenty-four trustees, of which the governor of Pennsylvania 
is ex-officio president. The directing head of the university, 
and the head of the University faculty and of the faculty of each 
department is the provost— a title rarely .Used irl 1 American 
universities; the provost is president pro tempore of the board 
of trustees. ■» * 

In * 1908-1909 the tmiversjty had 454 officersof instruction, 
of whom 220 were in the college and 157 in the department 



PENNY 


of medicine, and an enrolment of 45^0 students, of whom 2989 
were in the college (412 in the school of arts; 987 in the Towne 
scientific school; 472 in the Wharton school, and 253 in the 
evening school of accounts and finance; 384 in courses for 
teachers; and 481 in the summer school), 353 in the graduate 
school, 327 in the department of law, 559 in the department 
of medicine, 385 in the department of dentistry, and 150 in the 
department of veterinary medicine. 

In August 1907 the excess of the university's assets over its 
liabilities was $13, 239,408 and the donations for the year were 
$305,814. A very large proportion of the university's investments 
is in real estate, especially in Philadelphia. In 1907 the total 
value of real estate (including the university buildings) was 
$6,829,154; and libraries, museums, apparatus and furniture 
were valued at 12,025,357. Students' tuition fees vary from 
$150 to $200 a year in the college; and are $160 in the department 
of law, $200 in the department of medicine, $150 in the depart- 
ment of dentistry and $100 in the department of veterinary 
science. The income from tuition fees in 1906-1907 was $458,396; 
the payments for “educational sd!arie£“ amounted to $433,311, 
and for “ administration salaries " to $135,314. 

The university publishes the following series : Astronomical 
Series (1899 sqq.); Contributions from the Botanical Laboratory 
(1892 sqq.) ; Contributions from the Laboratory of Hygiene (1898 sqq.) ; 
Contributions from the Zoological Laboratory (1893 sqq.); Series in 
History (1901 sqq.); Series in Mathematics (189 7 sqq.); Series in 
Philology and Literature (1891 sqq.); Series in Romanic Languages 
and Literatures (1907 sqq.); Series in Philosophy (1890 sqq.); 
Series in Political Economy and Public Law (1885 sqq.) ; The American 
Law Register (1852 sqq.); The University of Pennsylvania Medical 
Bulletin (1888 sqq.); Transactions of the Department of Archaeology 
(1904 sqq.) ; the Journal of Morphology (1887 sqq.) ; and Transactions 
and Proceedings of the Botanical Society of Pennsylvania (1897 sqq.). 
There are also occasional publications by institutes and depart- 
ments connected with the university. Student publications 
include: a daily, The Pennsylvanian (1885); the weekly, Old Penn 
(1902); a comic monthly, The Punch Bowl ; a literary monthly, 
The Red and Blue; a quarterly of the department of dentistry, 
The Penn Dental Journal; an annual, The Record; and The Alumni 
Register (1896), a monthly. 

Benjamin Franklin in 1749 published a pamphlet, entitled 
Proposals Relating to the Education of Youth in Pensilvania , 
which led to the formation of a board of twenty-four trustees, 
nineteen of whom, on the 13th of November 1749, met for 
organization and to promote 44 the Publick Academy in the 
City of Philadelphia,” and elected Benjamin Franklin president 
of the board, an office which he held until 1756. So closely 
was Franklin identified with the plan that Matthew Arnold 
called the institution 44 the University of Franklin.” On the 
r st of February 1750 there was conveyed to this board of 
trustees the 44 New Building” on Fourth Street, near Arch, 
which had been erected in 1740 for a charity school — a use to 
which it had not been put — and as a 44 house of Publick Worship,” 
in which George Whitefield had preached in November 1740; 
the original trustees (including Franklin) of the 44 New Building ” 
and of its projected charity school date from 1740, and therefore 
the university attaches to its seal the words 44 founded 1740.” 
In the 44 New Building ” the academy was opened on the 7th 
of January 1751, the city having voted £200 in the preceding 
August for the completion of the building. On the 16th of 
September 1751 a charitable school 44 for the instruction of poor 
Children gratis in Reading , Writing, and Arithmetick ” was 
opened in the 44 New Building.” the proprietaries, Thomas 
and Richard Penn, incorporated 44 The Trustees of the Academy 
and Charitable School in the Province of Pennsylvania ” in 
*7535 and in 1755 issued a confirmatory charter, changing the 
corporate name to 44 The Trustees of the College, Academy and 
Charitable School,” &c., whereupon William Smith (1727-1803) 
of the university of Aberdeen, who had become rector of the 
academy in 1752 and had taken orders in the Church of England 
m x 7 § 3 > became provost of the college. In 1756 Dr Smith 
established a complete and liberal curriculum Which was adopted 
by Bishop James "Madison in i777,wheq he became president 
of the College of William and Mary., In 1757 the. first college 
class graduated. Under Smith’s control the Latin school grew 
m wnportanc^ at the expense pf the English school^ to the great 
annoyance of Franklin. In .1762^764 ttr Smith collected for 


the college in England about £6900; and in 1764 his influence 
had become so strong that it was feared that the college would 
become sectarian. The Penns and others deprecated this 
and the trustees bound themselves (1764) to 44 use their utmost 
endeavours that . . . (the original plan) be not narrowed, nor 
the members of the Church of England, nor those dissenting 
from them « » * be put on any worse footing in this seminary 
than they were at the time of receiving the rpyal brief.” From 
September 1777 to June 1778 college exercises were not held, 
because Philadelphia was occupied by British troops. In 1779 
the state legislature, on the ground that the trustees’ declara- 
tion in 1764 was a 44 narrowing of the foundation,” 1 confiscated 
the rights and property of the college and chartered a new 
corporation 44 the Trustees of the University of the State of 
Pennsylvania”; in 1789 the college was restored to its rights 
and property and Smith again became .its provost; in 1791 the 
college and the university of the State of Pennsylvania were 
united under the title, 44 the University of Pennsylvania,” 
whose trustees were elected from their own members by the 
board of trustees of the college and that of the university. In 
1S02 the university purchased new grounds on Ninth Street, 
between Market and Chestnut, where the post office building 
now is; there until 1829 the university occupied the building 
erected for the administrative mansion of the president of the 
United States; there new buildings were erected after 182 9; 
and from these the university removed to its present site in 
1872. 

The provosts have been: in 1755-1779 and in 1789-1803, 
William Smith; in 1 779-1 791, of the university of the state 
of Pennsylvania, John Ewing (1732-1802); in 1807-1810, John 
McDowell (1750-1820); in 1810-1813, John Andrews (1746-1813); 
in 1813-1828, Frederick Beasley (1777-1845); in 1828-1833, 
William Hcathcote De Lgncey (1797-1865); in 1834-1853, 
John Ludlow (1793-1857); in 1854-1859, Henry Vethake 
(1792-1866); in 1860-1868, Daniel Raynes Goodwin (1811-1890); 
in 1868-1880, Charles Janeway Still6 (1819-1899); in 1881-1894, 
William Pepper (1843-1898), and in 1894 sqq., Charles Custis 
Harrison (b. 1844). 

Sec T. H. Montgomery, A History of the University of Pennsylvania 
from its Foundation to a.d. mo (Philadelphia, 1900); George B. 
Wood, Early History of the University of Pennsylvania (3rd ed., 
ibid., 1896)* J. B. McMaster, The University of Pennsylvania l ibid. 
1897); G. E. Nitzsche, Official Guide to the University of Penn- 
sylvania (ibid.. 1906); and Edward P. Cheyney, “University of 
Pennsylvania/' in vol. i. of Universities and their Sons (Boston, 
1901). 

PENNY (Mid. Eng. peni or peny , from O. Eng. form penig, 
Earlier penning and pending ; the word appears in Ger. Pfennig 
and Du. penning ; it has been connected with Du . pand, Ger. 
Pfand , and Eng. 44 pawn,” the word meaning a little pledge 
or token, or with Ger. Pfanne, a pan), an English coin, equal 
in value to the one-twelfth of a shilling. It is one of the oldest 
of English coins, superseding the sceatta or sceat (see 
Numismatics; and Britain : Anglo-Saxon , § 44 Coins ”). It was 
introduced into England by Offa, king of Mercia, who took as a 
model a coin first struck by Pippin, father of Charlemagne, 
about 735, which was known in Europe as novus denarius * Ona’s 
penny* was made of silver and weighed 22} grains, 240 pennies 
weighing one Saxon pound (or Tower pound, as it was afterwards 
called), hence the term pennyweight (dwt.). In 1527 the Tower 
pound of 5400 grains was abolished, and the pound of 5760 
grains adopted instead. The penny remained, with some few 
exceptions, the only coin issued in Emand until the introduction 
cf the gold florin by Edward III.*™ 1343." It was hot until 
tire reign of Edward I. that halfpence ana farthings became a 
regular part of the coinage, it having been usual to subdivide 
the* penny for trade purposes by cutting it into halves and 
quarters, a practice said to have originated in the reign of 
iEthelred II. In 1257, in the reign of Henry III., a gold penny, 

1 Probably the actual reason was that the assembly, dominated 
by the advocates of the radical constitution of 1776, was attempting 
to punish the trustees of tpa college, who wtre almost ay “ anti* 
con^fationaliats/^ ^ 'xt 
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of the value of twenty silver pence, was struck. The weight 
and value of the silver penny steadily declined from 1300 
onwards, as will be seen from the following table 


Reign. 

Weight. 

Value in silver 
925 fine, at 

5s. 6d. per oz. 

William I., 1066 . 

Edward I., 1300 . ... . 

:: Sfcfia : 

, .. HI.. 1351 • • • 

1 Henry IV., 1412 . . . . | 

Edward IV., 1464 

Henry VIII., 1527 . . . 

„ VIII., 1543 • • • 

Edward VI., 1552 . . . 

Elizabeth, 1601 .... 

Grains. 

22} 

22 

20J 

20 

i8 ; 

*5 

12 

ioi 

10 

8 

72 

Penny. 

3*09 

3*02 

278 

275 

2*47 

2*06 . 

1*65 

1*44 

i *37 

no. 

1*06 


The last coinage of silver pence *for general circulation was 
in the reign of Charles JI. (1661-1662), since which time they 
have only been coined for issue as royal alms on Maundy Thurs- 
days. Copper halfpence were first issued in Charles II.’s reign, 1 * * * 
but it was not until 1797, in the reign of George III., that copper 
pence were struck. This copper penny weighed 1 oz. avoir- 
dupois. In the same year copper twopences were issued weighing 
2 Oz., but they were found too cumbersome and were discon- 
tinued. In i860 bronze was substituted for the copper coinage, 
the alloy containing 95 parts of copper, 4 of tin, and 1 of zinc. 
The weight was also reduced, 1 lb of bronze being coined into 
48 pennies, as against 24 pennies into which 1 lb of copper 
was coined. 

PENN YAH, a village and the county-seat of Yates county, 
New York, U.S.A., situated N. of Keuka Lake, on the outlet 
extending to Lake Seneca, about 170 m. W. of Albany, and 
about 95 m. E. by S. of Buffalo. < Pop. (1905, state census), 
4504. It is served by the New York Central & Hudson River 
and the Northern Central railways and by electric railway to 
Branchport, and has steamboat connexions with Hammonds- 
port at the head of Keuka Lake. The lake, one of the most 
beautiful of the so-called “ finger lakes ” of central New York, 
abotfhds in lake and rainbow trout, black bass, pickerel and 
pike, and there are many summer cottages along its shores. At 
Keuka Park, on the west shore of the lake, is Keuka College 
(1890), and at Eggleston’s Point is held a summer “ natural 
science camp ” for boys. The village is the seat of the Penn 
Yan Academy (1859). The lake furnishes water-power, and 
among the manufactures are paper, lumber, carriages, shoes, 
&c. Much ice is shipped from the village. Penn Yan is an ' 
important shipping point in the apple and grape-growing region 
of central New York, and winemaking is an important industry. 
The first frame dwelling at Penn Yan was built in 1799; the 
village became the county-seat in 1823, when Yates county was 
created, and was incorporated in 1833. The first settlers 
were chiefly followers of Jemima Wilkinson (1753-1819), a 
religious enthusiast, born in Cumberland township, Providence 
county, Rhode Island, who asserted that she had received a 
divine commission. She* preached in Rhode Island, Connec- 
ticut, Massachusetts and Pennsylvania. Obtain #ig a* large 
tract (which was called Jerusalem in 1789) in the present Yates 
county, she founded in 1788 the village of Hopeton on the outlet 
of Keuka Lake about a mile from Seneca Lake. Many followers 
settled tjherei and she herself lived there after. 1790. Some of 
her followers left her before 1800, yand then the community 
gradually broke uf>. The name or the village is said to ha\fe 
bean derived from the first syllables of “ Pennsylvania ” ana 
“ Yankee,” as most of the early settlers were Pennsylvanians 
and Ne?w Englanders. , •• 

1 The figure of "Britannia* first appeared oh thfs issue of copper 
coins* The original qj Britannia is said to ,have been Frances, 

Stewart^ afterwards duchess' pf Richmond (Pepys, Diary, Feb. 25, 

1667). In was in Charles I^*s reign too, that the practice was 

established of' placing sovereign's bast in a direction contrary 

to that.of his pre4ec^Sp^t^;,iv;*V , ¥i . , ^ * v r 


See Lewis C. Aldrich, History of Yatos County, Ham York (Syracuse. 
1892). 

PENNYROYAL, in botany, a herb formerly much used in 
medicine, the name being a corruption of the old herbalist’? 
name “ PulioU-royaU,” Pulegium regium . It is a member 
of the mint genus, and has been known to botanists since the 
time of Linnaeus as Mentha , ptdegium . It is a perennial herb 
with a slender branched stem, square, irf section, up to a foot 
in length and rooting at the fewer nodes, small opposite stalked 
oval leaves about half-inch long, and dense clusters of small 
reddish-purple flowers in the leaf axils, forming almost globular 
whorls. It grows in damp gravelly places, especially near pools, 
on heaths and commons. It has a strong smell somewhat like 
that of spearmint, due to a volatile oil which is readily obtained 
by distillation with water, and is known in pharmacy as Oleum 
pulegii. The specific name recalls its supposed property of 
driving away fleas ( polices ). Like the other mints it has 
carminative and stimulant properties. 

PENOBSCOT, a tribe of North American Indians of Algonquian 
stock. Their old range was the country around the river 
Penobscot in Maine. They sided with the French in the colonial 
wars, but made a treaty of peace with the English in 1749. 
They fought against the English in the War of Independence, 
and were subsequently settled on an island in the Penobscot 
River, near Oldtown. 

PENOLOGY (Lat. poena , punishment), the modern name 
given to penitentiary science, that concerned with the processes 
devised and adopted for the repression and prevention of crime. 
(See Crime; Criminology; Prison; Juvenile Offenders; 
Recidivism, &c.) 

PENRHYN, GEORGE SHOLTO GORDON DOUGLAS-PEN- 
NANT, 2nd Baron (1836-1907), was the son of Colonel Edward 
Gordon Douglas (1800-1886), brother of the 19th earl of Morton, 
who, through his wife, Juliana, elder daughter and coheir of 
George Hay Dawkins- Pennant, of Penrhyn Castle, Carnarvon, 
had large estates in Wales and elsewhere, and was created 
Baron Penrhyn in 1 866. Dawkins had inherited the estates 
from Richard Penryn, who was created Baron Penryn in 1763, 
the title becoming extinct on his death in 1808. 

Geoige Douglas- Pennant was Conservative M.P. for Car- 
narvonshire in 1866-1868 and 1874-1880, and succeeded hi 5 
father in the title in 1886. A keen sportsman, a benevolent 
landlord, a kind and considerate employer, Lord Penrhyn 
came of a proud race, and was himself of an imperious disposition. 
He came prominently before the public in 1897 and subsequent 
years in connexion with the famous strike at his Welsh slate 
quarries. During his father’s lifetime the management of the 
Penrhyn quarry had been left practically to an elective com- 
mittee of the operatives, and it was on the verge of bankruptcy 
when in 1885 ne took matters in hand; he abolished the com- 
mittee, and withfthe help of Mr E. A. Young, whom he brought 
in from London as manager, he so reorganized the business 
that this slate-quarry yielded a profit of something like £150,000 
a year. The new men and new methods were, however, not 
to the taste of the trade unionist leaders of the quarrymen, 
and in 1897, when the “new unionism” was rampant in 
labour questions throughout England, a strike was deliberately 
fomented. Lord Penrhyn refused to recognize the union or its 
officials, though he was willing to consider any grievances from 
individual quarrymen, and a protracted struggle ensued, in 
which his determination was invincible. He became the object 
of the bitterest political hostility, and trade unionism exerted 
itself to the utmost, but vainly, to bring about some form of 
government intervention. Penrhyn strikers perambulated the 
country, singing and . collecting contributions to their funds. 
But in spite of every pressure Lord Penrhyn insisted on being 
master of his owh property^ and by, degrees the^agitatioh cpl- 
lapsed. His death pn the 10th of March 1907 evoked general 
and genuine regret. , Lord Penrhyn was twice , married) and had 
.fifteen^ surviving children. Hex was succeeded in the title by 
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PENRITH, a municipality of Cumberland county, New South 
Wales, Australia, on the Nepean River, 34 m. by rail W. by N. 
of Sydney. Penrith and the adjoining towfishrp of St Mary’s 
are chiefly remarkable for their connexion with the railway, 
llie iron tubular bridge which carries the line over the Nepean 
: 3 the best of its kind in the colony, while the viaduct over 
Knapsack" Guffey is the most remarkable erection of its kind 
in Australia. There hre large engineering works and railway 
fitting shops at Penrith, which is also the junction for all the 
western goods traffic. The inhabitants of both towns are mainly 
railway employes. Pop. (1901), of Penrith 3539, of St. Mary’s 
1840. 

PENRITH, a market town in the Penrith parliamentary 
division of Cumberland, England, in a valley near the river 
Eamont, on the Cockermouth, Keswick & Penrith, London 
& North Western and North Eastern railways. Pop. of urban 
district (1901), 9182. It contains some interesting brasses. 
A 14th-century grammar school was refounded by Queen 
Elizabeth; and there are two mansions dating from the same 
reign, which have been converted into inns. Though there are 
breweries, tanneries and saw-mills, the town depends mainly 
on agriculture. There are some ruins of a castle erected as a 
protection against the Scots. Near Penrith on the south, above 
the precipitous bank of the Eamont, stands a small but beau- 
tiful old castellated house, Yanwath Hall. To the north-east 
of the town is Eden Hall, rebuilt in 1824. Among many fine 
paintings, it contains portraits by Hoppner, Kneller, Lely, Opie 
and Reynolds. The “ Luck of Eden Hall,” which has been 
celebrated in a ballad by the duke of Wharton, and in a second 
ballad written by Uhland, the German poet, and translated 
by Longfellow, is an enamelled goblet, kept in a leathern case 
dating from the times of Henry IV. or Henry V. It was long 
supposed to be Venetian, but has been identified as of rare 
Oriental workmanship. The legend tells how a seneschal of 
Eden Hall one day came upon a company of fairies dancing at 
St Cuthbert’s Well in the park. These flew away, leaving their 
cup at the water’s edge, and singing “ If that glass either break 
or fall, Farewell to the luck of Eden Hall.” Its true history 
is unknown. 

Penrith, otherwise Penreth, Perith, Perath, was founded by 
the Cambro-Celts, but on a site farther north than the present 
town. In 1222 Henry III. granted a yearly fair extending from 
the eve of Whitsun to the Monday after Trinity and a weekly 
market on Wednesday, but some time before 1787 the market 
day was changed to Tuesday. The manor in 1242 was handed 
over to the Scottish king who held it till 1295, when Edward I. 
seized it. In 1397 Richard II. granted it to Ralph Neville, 
first earl of Westmorland; it then passed to Warwick the king- 
maker and on his death to the Crown. In 1694 William III. 
granted the honour of Penrith to the earl of Portland, by whose 
descendant it was sold in 1787 to the duke of Devonshire. A 
court leet and view of frankpledge have been held here from 
time immemorial . In the 18th and early part of the 1 9th century 
Penrith manufactured checks, linen cloth and ginghams, but 
the introduction of machinery put an end to this industry, only 
the making of rag carpets surviving. Clock and watch making 
seems to have been an important trade here in the 18th century. 
The town suffered much from the incursions of the Scots; and 
Ralph, earl of Westmorland, who died 1426, built the castle, 
but a tower ^called the Bishop’s Tower had been previously 
erected on the same site. In 1597-1598 a terrible visitation of 
plague att&cked the town, in whichy according to an old inscrip- 
tion on the church/ 2260 persons perished in Penrith, by which 
perhaps^ deanery. During the Civil War the. 

castfe'Was^ dismantled by the Royalist commandant In 1745 
Prince ^ Chariea Edvfard^twice ^ffiarch^d through Penrith, and a 
skirmish took pteci at Clifton: The Church of St Andrew 
is of uiiknbwn foundation, but thfe list of vicars is cbmpfete 

fronn(r22^/ ' - ?• -W'*- 

BrecicnbdttKir? fis; 1559; 'tradition points ttfGefn'BHth/fc learnt 
| fc* r IJangatiimareh, «a ^u» matriculated at 


Peterhouse, Cambridge, in December 1580, being then almost 
certainly a Roman Catholic; but soon became a convinced 
Protestant, with strong Puritan leanings. Having graduated 
B.A., he migrated to St Alban’s Hall, Oxford, and proceeded 
M.A. in July 1586. He did not seek episcopal ordination, but 
was licensed as University Preacher. The tradition of his 
preaching tours in' Wales is slenderly, supported; they could 
only have been made during a few months of 1586 or the autumn 
of 1587. At this time ignorance and immorality abounded in 
Wales. In 1562 ah *ctof parliament had/made provision for 
translating the Bible into Welsh, and the New Testament was 
issued in 1567; but the number printed would barely supply 
a copy for each parish church. Indignant at this negligence, 
Penry published, early in 1587, The / Equity of an Humble 
Supplication— in the behalf of the country of Wales , that some 
order may be taken for the preaching of the Gospel among those 
people . Archbishop Whitgift, angry at the implied rebuke, caused 
him to be brought before the High Commission and imprisoned 
for about a month. On his release Penry married a lady of 
Northampton, which town was his home for some years. With 
the assistance of Sir Richard Knightley and others, he set up 
a printing press, which for nearly a year from Michaelmas 1588 
was in active operation. It was successively located at East 
Moulsey (Surrey), Fawsley (Northampton), Coventry and other 
places in Warwickshire, and finally at Manchester, where it was 
sefced in August 1589. On it were printed Penry’s Exhortation 
to the governours and people of Wales , and View of . . . such 
publike wants and disorders as are in the service of God • . . in 
Wales ; as well as the celebrated Martin Marprelate tracts. 
In January 1590 his house at Northampton was searched and his 
papers seized, but he succeeded in escaping to Scotland. There 
he published several tracts, as well as a translation of a learned 
theological work known as Theses Genevenses . Returning 
to England in September 1592, he joined the Separatist Church 
in London, in which he declined to take office, though after the 
arrest of the ministers, Francis Johnson and John Greenwood, 
he seems to have been the regular preacher. He was arrested 
in March 1593, and efforts were made to find some pretext for 
a capital charge. Failing this a charge of sedition was based 
on the rough draft of a petition to the queen that had been fpund 
among his private papers; the language of which yas indeed 
harsh and offensive, but had been neither presented nor published. 
He was convicted by the Queen’s Bench on the 21st of May 
1593, and hanged on the 29th at the unusual hour of 4 p.m., 
the signature of his old enemy Whitgift being the first of those 
affixed to the warrant. 

See the Life , by John Waddington (1854). 

~ PENRYN, a market town and port, and municipal and 
contributary parliamentary borough of Cornwall, England, 

2 m. N.W. of Falmouth, on a branch of the Great Western 
railway. Pop. (1901), 3190. It lies at the head of the estuary 
of the Penryn River, which opens from the main estuary of the 
Fal at Falmouth. Granite, which is extensively quarried in 
the neighbourhood, is dressed and polished at Penryn, and there 
are also chemical and bone manure works, engineering, iron 
and gunpowder works, timber-yards, brewing, tanning and 
paper-making. The harbour dries at low tide, but at high 
tide has from 9 to iaj ft. of water. Area, 291 acres. 

Penryn owed its development to the fostering care of the 
bishops of Exeter within whose demesne lands it stood. These 
lands appear in Domesday Book under the name of Tlrelivel. 
In 1230 Bishop Briwere \ranted to his burgesses of Penryn 
(hat they should hold their v burgages freely at a yearly rent of 
i2d. by the. acre for all service. ? Bishop Walter de 
Stapeldon secured a market on Thursdays and a firir at the 
Feast of St Thomas. The return to the : bishop in ttfyj was 
13*. *Jd. from the .borough and £26/ 7^ fr° m wlwirin. 
In *3*i Bishop Stapeldon procured a three days’ fair at the 
Jeast bf St Vitaliy Mary^gave the parliamentary 

franchise to he bipweSSes in 1553. /jqpies I. granted and 
^renewed the charter of incorporation* providing a maydr, eleven 



1 1 8 PENSACOLA — PENSION 


aldermen and twelve councillors, markets on Wednesdays and 
Saturdays, and fairs on the ist of May, the 7th of July and the 
21st of December, The charter having been surrendered, 
James II. by a new charter inter alia confined the parliamentary 
franchise to members of the corporation. This proviso however 
was soon disregarded, the franchise being freely exercised by all 
the inhabitants paying scot and lot. An attempt to deprive 
the borough of its members, owing to corrupt practices, was 
defeated by the House of Lords in 1827. The act of 1832 
extended the franchise to Falmouth in spite of the rivalry 
existing between the two boroughs, which one of the sitting 
members asserted was so great that no Penryn man was ever 
known to marry a" Falmouth woman. In 1885 the united 
borough was deprived of one of its members. The corporation 
of Penryn was remodelled in 1835, the aldermen being reduced 
to four. Its foreign trade, which dates from the 14th century, 
is considerable. The extra-parochial collegiate church of 
Glasney, founded by Bishop Bronescombe in 1265, had a revenue 
at the time of its suppression undertheact of 1545 of £221,185. 4d. 

See Victoria County history : Cornwall ; T. C. Peter, Glasney 
Collegiate Church . 

PENSACOLA, a city, port of entry, and the county-seat of 
Escambia county, Florida, U.S.A., in the N.W. part of the 
state, on Pensacola Bay, about 6 m. (n m. by channel) N. of the 
Gulf of Mexico. Pop. (1890), 11,750; (1900), 17,747. It ranks 
second in size among the cities of Florida. The city is served 
by the Louisville & Nashville and the Pensacola, Alabama & 
Tennessee railways, and by steamers to West Indian, European 
and United States ports. The harbour 1 is the most important 
deep-water harbour south of Hampton Roads. The narrow 
entrance is easily navigable and is defended by Fort Pickens on 
the west end of Santa Rosa Island, with a great sea-wall on the 
Gulf side (completed in 1909), Fort McRee on a small peninsula 
directly opposite, and Fort Barrancas on the mainland imme- 
diately north-east of Fort McRee. On the mainland 1 m. east of 
Fort Barrancas are a United States Naval Station, consisting of a 
yard (84 acres enclosed) with shops, a steel floating dry dock and 
marine barracks; and a reservation (1800 acres) on which are a 
naval hospital, a naval magazine, two timber ponds, a national 
cemetery, and the two villages of Warrington and Woolsey, 
with a population of about 1500, mostly employes of the yard. 
The city’s principal public buildings are the state armoury, 
the Federal building, and the city hall. The mean annual 
temperature is about 72 0 F., and breezes from the Gulf temper 
the heat. Pensacola is a shipping point for lumber, naval 
stores, tobacco, phosphate rock, fish, cotton and cotton-seed 
oil, meal and cake, and is one of the principal markets in the 
United States for naval stores. In 1895 the foreign exports 
were valued at $3,196,609, in 1897 at $8,436,679, and in 1909 
at 971,670; the imports in 1909 were valued at $1,479,017 
The important factor in this vast development has been the 
Louisville & Nashville railway, which after 1895 built extensive 
warehouses and docks at Pensacola. There are excellent coaling 
docks— good coal is brought hither from Alabama — and a grain 
elevator. Among the manufactures are sashes, doors and 
blinds, whiting, fertilizers, rosin and turpentine, and drugs. 

Pensacola Bay may have been visited by Ponce de lion in 
1513 and by Panfilo de Narvaez in 1528. In 1540 Maldonado, 
the commander of the fleet that brought Do Soto to the Florida 
coast, entered the harbour, which he named Puerta d’Auchusi, 
and on his recommendation De Spto designated it as a basis 
of supplies for his expedition into the interior. In 1559 a perma- 
nent settlement was attempted by T/istan de Luna, who renamed 
the harbour Santa Maria, but two years later this settlement 
was abandoned. In '1696 another settlement was made by 
Don Andres d’ Arriola, who built Fort San Carlos near the site 
of the present Fort Barrancas, and seems to have named the 
place Pensacola. In 17x9, Spain and France being, at war; 
Pensacola was taptuved by Sieur de Bienville, the French 

1 In x88x the UnitecPStates government began to improve the 
harbour «by dredging, and 1 in June X909 the depth of the channel, 1 
for a minimum width of abofot 300 ft., was 30 ft ai A mean low water, 


governor of Louisiana. Liter in the same year it was succes- 
sively re-taken by a Spanish force from Havana and recaptured 
by Bienville, who burned the town and destroyed the fort. 
In 1723, three years after the close of hostilities, Bienville 
relinquished possession. The Spanish then transferred their 
settlement to the west end of Santa Rosa Island, but after a 
destructive hurricane in 1754 they returned to the mainland. 
In 1763, when the Floridas were ceded td Great Britain, Pensa- 
cola .became the seat of administration for West Florida and 
most of the Spanish inhabitants removed to Mexico and Cubits 
During the War of American Independence the town’ was a- 
place of refuge for many Loyalists from the northern colonies. 
On the 9th of May 1781 it was captured by Don Bernardo de 
Galvez, the Spanish governor at New Orleans. Most of the 
English inhabitants left, but trade remained in the hands of 
English merchants* During the war of 1812 the British made 
Pensacola the centre of expeditions’ against the Americans, and 
in 1814 a British fleet entered the harbour to take formal posses- 
sion. In retaliation General Andrew Jackson attacked the town, 
driving back the British. In 1818, on the ground that the 
Spanish encouraged the Seminole Indians ir} their attacks 
upon the American settlements in Florida, Jackson again 
captured Pensacola, and in 1821 Florida was finally transferred 
to the United States. On theti2th of January 1861 the Navy 
Yard was seized by order of the state government, but Fort 
Pickens, defended first by an insignificant force under Lieut. 
Adam J. Slemmer (1828-68) and afterwards by a larger force 
under Lieut.-Colonel Harvey Brown (1796-74), remained 
in the hands of the Union forces, and on the 8th of May 1862 
the Confederates abandoned Pensacola. Pensacola was chartered 
as a city in 1895. 

PENSHURST, a village in the south-western parliamentary 
division of Kent, England, at the confluence of the Eden and 
Medway, 4J m. S.W. of Tonbridge. Pop. (1901), 1678. The village 
is remarkable for some old houses, including a timbered house 
of the 15th century, and for a noted factory of cricket implements. 
The church, chiefly late Perpendicular, contains a large number 
of monuments of the Sidney family and an effigy of Sir Stephen 
de Penchester, Warden of the Cinque Ports in the time of 
Edward I. Penshurst Place is celebrated as the home of the 
Sidney family. Anciently the residence of Sir Stephen dte Pen- 
chester, Penshurst was granted to Henry VIII ’s chamberlain, Sir 
William Sidney, whose grandson. Sir Philip Sidney, was born 
here in 1554. It passed to Sir Philip’s younger brother Robert, 
who in 1618 was created earl of Leicester. On the deatth 
of the seventh earl in 1743 the estates devolved upon his niece 
Elizabeth, whose only child married Sir Bysshe Shelley of Castle 
Goring. Their son was created a baronet in 1818 as Sir John 
Shelley-Sidney, and his son was created Baron de L’lsle and 
Dudley in 1835! The mansion is quadrangular, and has a fine 
court, chapel and hall ( c . 1341) with open timber roof and a 
minstrels’ gallery. The various rooms contain an interesting 
collection of portraits, armour and other family relics. The 4 
praises of the park and the house have been sung in Sir Philip 
Sidney’s Arcadia, and by Ben Jonson, Edmund Waller aha 
Robert Southey. 

PENSION (Lat. pensio , a payment, from pmdere , to weigh, 
to pay), a regular or periodical payment made by private 
employers, corporations or govemmehts, ip consideration either 
of past services or of the abolition of a post or office* Such 
a pension takes effect on retirement or when the period of service 
is over. The word is also used in the sense of the payment 
b" members of a society in respect of dues* 

. « United Kingdom^ V 

In the United kingdom the majority of persons in the employs? 
of the government are entitled to pensions on reaching a certain ^ 
age and after having served the state for a certain minimUrh 
number of years. That sui^ls -the^efce, and moreover that^ 
it is usufcl to define such pensions as being giHren in 
of past services, h&s led to ^ie putting forward ' 

the argument that pensions, whether given by a government or 
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by private employers, are in the natuae of deferred pay, and that 
holders of posts which carry pensions must therefore be rewarded 
by a remuneration less than the full market rate, by the difference 
of the value of the pension. This view is hardly correct, for 
the object of attaching a pension to a post is not merely to reward 
past services, but to attract continuity of service by the holder 
as well as to enable the employer to dispense with the services 
of the employ^ withouUhardship to him should age or infirmity 
render him less efficient. Dissatisfaction had been expressed 
from time to time by members of the English civil service with 
the system in force, viz. that the benefit of long service was 
confined only to survivors, and that no advantage accrued to 
the representatives of those who died in service. This was altered 
by an act of 1909. See Royal Commission on Superannuation 
in the Civil Service : Report and Evidence (1903). For the general 
pensions given by the state to the aged poor see Old Age 
Pensions. 

Civil Service. — In the English civil seyice the grant of pensions 
on superannuation is regulated by statute, the four principal acts 
being the Superannuation Acts of 1834, 1859, 1887 and 1909. To 
qualify for a pension it is necessary (1) that a civil servant should 
have been admitted to the service with a certificate from the civil 
service commissioners, or hold an office specially exempted from 
this requirement; (2) that he should give his whole time to the 
public service; (3) that he should draw the emoluments of his 
office from public funds exclusively ; (4) that he should have served 
for not less than ten years; (5) that if under the age of 60 years 
he should be certified to be permanently incapable, from infirmity 
of body or mind, of discharging his official duties, or have been 
removed from his office on the ground of his inability to discharge 
his duties efficiently. On retirement on these conditions a 
civil servant is qualified for a pension calculated at one-eightieth 
of his retiring salary (or, in certain cases, of his average salary for 
the last three years) for each complete year of service, subject to 
a maximum of forty-eightieths. Civil servants retiring on the 
ground of ill health after less than ten years’ service qualify for 
a gratuity of one month’s pay for each year of service. Previous 
to the Superannuation Act of 1909 the pension was calculated at 
the rate of one- sixtieth of the retiring salary for each completed 
year of service, subject to a maximum of forty-sixtieths. This 
is still the rate for those who entered the service previous to the 
passing of the act (Sept. 20, 1909) unless they availed themselves 
of the permission in the act to take advantage of its provisions, 
which were more than a compensation for the lowering of the rate. 
The act gave power to the treasury to grant by way of additional 
allowance to a civil servant who retired after not less than two 
years’ service, in addition to his superannuation, a lump sum equal 
to onc-thirtieth of his annual salary and emoluments multiplied 
by the number of completed years he has served, so however, that 
such lump sum docs not exceed one and a half times his salary, while 
if he retires after attaining the age of sixty-five years, there must be 
deducted from that lump sum one-twentieth. for every completed 
year that he has served after attaining that age. In the case of 
those who entered the service before the passing of the act, and 
take advantage of the act, this additional allowance is increased by 
one-half per cent, for each completed year served at the passing of 
the act. The act also provided that where a civil servant died after 
serving five years or upwards, a gratuity equal to hi$ annual salary 
and emoluments might be granted to his legal personal repre- 
sentatives. Where the civil servant attains the dgc of sixty-five 
this gratuity is reduced by one-twentieth for each completed year 
beyond that age. On the other hand, where the civil servant 
has retired from the service and all the sums received by him at 
his death on account of superannuation are less than his annual 
salary his representatives may receive the difference as a gratuity. 
Provision was also made in the act for granting compensation on 
abolition of office, provided that such compensation does not 
exceed what the recipient might be granted or be entitled to if he 
retired on the ground of ill health. Pensions are also sometimes 
awarded in excess of the scale as a reward for special services, as 
compensation for injury in certain cases, or to holders of pro- 
fessional offices, appointed at an age exceeding that at which 
public service ordinarily begins. In the estimates for civil services 
for the year 1909-1910, there was provided for non-cffcctive and 
charitable services (as pensions and gratuities in lieu of pensions 
are known as) the sum of £9,625,920; this, however, included an 
item of £8,750,000 for old-age pensions, leaving a sum of £875,920. 
There was charged on the Consolidated Fund, on account otpensions 
and compensation allowance for civil, judicial and other services, 
a sum of £142,767, while the following sums for civil pensions were 
provided in the estimates of the several departments : War Office, 
£158,000; Admiralty, £369,800; Customs and Excise, £412,358; 
Inland Revenue, £116,096; Post Office, £649,000; Royal Irish 
Constabulary, £416,500; Dublin Metropolitan Police, £33,646, 
making a total of £2,298,167, or a grofs total for civil pensions of ; 
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£3,174,087. A return is published annually containing a complete 
list of the various pensions. 

Perpetual or Hereditary Pensions . — Perpetual pensions were 
freely granted either to favourites or as a reward for political 
services from the time of Charles II. onwards. Such pensions 
were very frequently attached as “ salaries " to places which were 
sinecures, or, just as often, posts which were really necessary were 
grossly overpaid, while the duties wero discharged by a deputy 
at a small salary. Prior to the reign of Queen Anne such pensions 
and annuities were charged on the hereditary revenues of the 
sovereign and wero held to be binding on the sovereign’s successors 
(The Bankers' Case , 1691; State Trials , xiv. 3-43). By 1 Anne 
c. 7 it was provided that no portion of the hereditary revenues 
could be charged with pensions beyond the life of the reigning 
sovereign. This act did not affect the hereditary revenues of 
Ireland and Scotland, and many persons were quartered, as they 
had been before the act, on the Irish and Scottish revenues who 
could not be provided for in England— for example, the duke of 
St Albans, illegitimate son of Charles II., had an Irish pension of 
£800 a year; Catherine Sedley, mistress of James II.. had an Irish 
pension of £5000 a year; the duchess of Kendall and the countess 
of Darlington, mistresses of Qporgc I., had pensions of the united 
annual value of £5000, while Madame do Walmoden, a mistress of 
George II., had a pension of £3000 (Lccty, History of Ireland in 
the Eighteenth Century). These pensions had been granted in every 
conceivable form — during the pleasure of the Crown, for the life 
of the sovereign, for terms of years, for the life of the grantee, and 
for several lives in being or in reversion (Erskinc May, Constitutional 
History of England). On the accession of George III. and his 
surrender of the hereditary revenues in return for a fixed civil 
list, this civil list became the source from which the pensions were 
paich The subsequent history of the civil list will be found under 
that heading (Civil List), but it may be here mentioned that the 
three pension lists of England, Scotland and Ireland, were con- 
solidated in 1830, and the civil pension list reduced to £75,000, 
the remainder of the pensions being charged on the Consolidated 
Fund. 

In 1887, Charles Bradlaugh, M.P., protested strongly against 
the payment of perpetual pensions, and as a result a Committee of 
the House of Commons inquired into the subject (Report of Select 
Committee on Perpetual Pensions , 248, 1887). An appendix to the 
Report contains a detailed list of all hereditary pensions, pay- 
ments and allowances in existence in 1881, with an explanation 
of the origin in each case and the ground of the original grant; 
there arc also shown the pensions, &c., redeemed from time to 
time, and the terms upon which the redemption took place. The 
nature of some of these pensions may be gathered from the follow- 
ing examples : To the duke of Marlborough and his heirs in per- 
petuity, £4000 per annum; this annuity was redeemed in August 
1884 for a sum of £107,780, by the creation of a ten years’ annuRy 
of £12,796, 17s. per annum. By an act of 1806 an annuity*)! £5000 
per annum was conferred on Lord Nelson and his heirs in perpetuity. 
In 1793 an annuity of £2000 was conferred on Lord Rodney and 
his heirs. All these pensions were for services rendered, and although 
justifiable from that point of view, a preferable policy is pursued 
m the 20th century, by parliament voting a lump sum, as in the 
cases of Lord Kitchener in 1902 (£50,000) and Lord Cromer in 1907 
Ao,ooo). Charles II. granted tlic office of receivcr-gcncral and 
controller of the seals of the court of king's bench and commou 
pleas to the duke of Grafton, This was purchased in 1825 from 
the duke for an annuity of £843. which in turn was commuted in 
1883 for a sum of £22,714, 12s. 8d. To the same duke was given 
the office of the pipe or remembrancer of first-fruits and tenths of 
the clergy. This office was sold by the duke in 1765, and after 
passing through various hands was purchased by one R. Harrison 
in 1798. In 1835 on the loss of certain fees the holder was com- 
pensated by a perpetual pension of £62, 99. 8d. The duke of Grafton 
also possessed an annuity of £6870 in respect of the commutation 
of the dues of butleragc and prisage. To the duke of St Albans 
was granted in 1684 the office of master of the hawks. The sums 
granted# by the original patent were : master of hawks, salary, 
£391, is. 5a.; four falconers at £50 per annum each, £200; provision 
of hawks, £600; provision of pigeons, liens ami other meats, 
£182, 10s. ; total, £1373, ns. 5d. This amount was reduced by 
office fees and other deductions to £965, at which amount it stood, 
until commuted in 1891 for £18,335. To the duke of Richmond 
and ius heirs was granted in 1676 a duty of one shilling per ton on 
all coals exported from the Nfyne for consumption 111 England. 
This was redeemed in 1799 for an annuity of £19,000 {chargeable 
on # the consolidated fund), which was afterwards redeemed for 
£633,333. The duke of Hamilton, as hereditary keeper of the 
palace j Holyrood House, received a perpetual pension of £45, 10s., 
and the descendants of the heritable usher of Scotland drew a salary 
of £242, 10s. The conclusions of the committee were that pensions, 
allowances and payments should not in future be granted in per- 
petuity, on the ground that such grants should be limited to the 
persons actually rendering the services, and that such rewards 
should be defrayed by the generation benefited; that offices with 
salaries and without duties, or with merely nominal duties, ought 
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to be abolished ; that all existing perpetual pensions and payments 
and all hereditary offices should be abolishea; that where no service 
or merely nominal service is rendered by the holder of an hereditary 
office or the original grantee of a pension, the pension or payment 
should in no case continue beyond the life of the present holder 
and that in all cases the method of commutation ought to ensure 
a real and substantial saving to the nation (the existing rate, about 
27 years’ purchase, being considered by the committee to be too 
high). These recommendations of the committee were adopted 
by the government and outstanding hereditary pensions were 
gradually commuted, the only ones left outstanding being those to 
Lord Rodney (£2000) and to Earl Nelson (£5000), both chargeable 
on the consolidated fund. 

Political Pensions. — By the Political Offices Pension Act 1869, 
pensions were instituted for those who had held political office. 
For the purposes of the act political offices were divided into three 
classes : (t) those with a yearly salary of not less than £5000; 

(2) those with a salary of less than £5000 and not less than £2000 ; 

(3) those with a salary of less than £2000 and more than £1000. 
For service in these offices there may be awarded pensions for life 
?n the following scale : (1) a first class pension not exceeding £2000 
a year, in respect of not less than four years* service or its equivalent, 
in an office of the first class; (2) a second class pension not exceeding 
£1200 y in respect of service of not less than six years or its equivalent, 
in an office of the second class; (3) a third class pension not exceed- 
ing £800 a year, in respect of service of not less than ten years in 
an office of the third class. The service need not be continuous, 
and the act makes provision for counting service in lower classes 
as a qualification for pension in a higher class. These pensions 
are limited in number to twelve, but a holder must not receive any 
other pension out of the public revenue, if so, he must inform the 
treasury and surrender it if it exceeds his political pension, or if 
under he must deduct the amount. He may, however, hold office 
while a pensioner, but the pension is not payable during the time he 
holds office. To obtain a political pension, the applicant must file 
a declaration stating the grounds upon which he claims it and that 
his income from other sources is not sufficient to maintain his 
station in life. 

Civil List Pensions. — These are pensions granted by the 
sovereign fiom the civil list upon the recommendation of the fiist 
lord of the treasury. By 1 & 2 Viet. c. 2 they are to be granted to 
" such persons only as have just claims on the royal beneficence 
or who by their personal services to the Crown, or by the perform- 
ance of duties to the public, or by their useful discoveries in science 
and attainments in literature and the arts, have merited the gracious 
consideration of their sovereign and the gratitude of their country." 
A sum of £1200 is allotted each year from the civil list, in addition 
to the pensions already in force. From a Return issued in 1908 
th$ total of civil list pensions payable in that year amounted to 
£ 24 » 66 5 - 

Judicial, Municipal , &c. —There are certain offices of the exe- 
cutive whose pensions are regulated by particular acts of parliament. 
Judges of the Supreme Court, on completing fifteen years’ service 
or becoming permanently incapacitated for duty, whatever their 
length of service, may be granted a pension equal to two-thirds of 
their salary (Judicature Act 1873). The lord chancellor of England 
however short a time he may have held office, receives a pension 
of £5000, but he usually continues to sit as a law lord in the House 
of Lords - so also docs the lord chancellor of Ireland, who receives 
a pension of /3692,6s. id. A considerable number of local author- 
ities have obtained special parliamentary powers for the pur- 
pose of superannuating their officials and workmen who have 
reached the age of 60-65. Poor law officers receive superannua- 
tion allowances under the Poor Law Officers Superannuation Acts 
1864-1897. 

Ecclesiastical Pensions. — Bishops, deans, canons or incumbents 
who are incapacitated by age or infirmity from the discharge of 
their ecclesiastical duties may receive pensions which are a charge 
upon the revenues of the sec or cure vacated. 

Navy pensions were first instituted by William III. in 1693 and 
regularly established by an order in council of Queen Anmiin 1700. 
Since then the rate of pensions has undergone various modifications 
and alterations; the full regulations concerning pensions to all 
ranks will be found in the quarterly Naw List, published by the 
authority of the Admiralty. In addition to the ordinary pensions 
there arc also good-service pensions, Greenwich Hospital pension 
and pensions for wounds. A11 office^ is entitled to a pension when 
he is retired at the age of 45, or if» lie retires betw een the ages of 
AO and 45 at his own request, otherwise he receives only half Jay. 
The amount of his pension depends upon his rank, length of service 
and age. The maximum retired pay of an admiral is £850 per 
annum, for which 30 years’ service or its equivalent in half-pay 
time is necessary; he may, in addition, hold a good service pension 
of £300 per annum. The maximum retired pay of a vice-admiral, 
with 29 years’ service is £725; of rear-admirals with 27 years' 
service £600 per an Hum. Pensions of captains who retire at the 
age of 55, commanders, w ho retire at 50, and lieutenants who retire 
at 45, range from £200 per annum ibr'iy years service to £525 for 
24 years’ service. The ^pensions of other officers are calcuiited 
in tne same wdy, according to age and length of se; vice. Ihe 


? ;ood-service pensions consist of ten pensions of £300 per annum 
or flag-officers, two of which may be held by vice-admirals and two 
by rear-admirals; twelve of £150 for captains; two of £200 a year 
and two of £150 a year for engineer officers; three of £100 a year for 
medical officers of the navy ; six of £200 a year for general officers 
of the Royal Marines and two of £150 a year for colonels and lieu- 
tenant- colonels of the same. Greenwich Hospital pensions range from 
£150 a year for flag officers to £25 a year for warrant officers. All 
seamen and marines who have completed twenty-two years’ service 
are entitled to pensions ranging from iod/a day to a maximum of 
is. 2d. a day, according to the number of good-conduct badges, 
together with the good-conduct medal, possessed. Petty officers, 
in addition to the rates of pension allowed them as seamen, are 
allowed for each year’s service in the capacity of superior petty 
officer, 15s. 2d. a year, and in the capacity of inferior petty officer 
7s. 7d. a year. Men who are discharged the service on account 
of injuries and wounds or disability attributable to the service are 
pensionetl with sums varying from 6d. a day to 2s. a day. Pensions 
are also given to the widows of officers in certain circumstances 
and compassionate allowances made to the children of officers. 
In the Navy estimates for 1908-1909 the amount required for half- 
pay and retired-pay was £868, §00, and for pensions, gratuities and 
compassionate allowances' £1,334,600, a total of £2,203,400. 

Army . — The system of pensions in the British Army is somewhat 
intricate, provision being made for dealing with almost every case 
separately. As a general rule officers can retire after eight years* 
service on a pension of £100 per annum for ten years, provided that 
they take commissions in either the Imperial Yeomanry or Special 
Reserve and attend the annual trainings during that period. The 
other pensions are as follows : 2nd lieutenants, lieutenants, captains 
and majors after 15 years* service (or 12 years in the West India 
regiment), £120, if 45 years of age £200; majors, after 25 years’ service, 
£200. Royal artillery or royal engineers if commissioned, after 21 
years of age, £300, if 48 years of age, £300; lieutenant-colonels, after 
3 years as such, with 15 years' service, £250, with 27 years' service, 
£300, with 30 years’ service, £365, after term of employment as lieu- 
tenant-colonel commanding a unit, or staff appointment as lieutenant- 
colonel, or after 5 years as lieutenant-colonel cavalry and infantry, 
£420. Royal artillery, royal engineers and army service corps, 
£450; Colonels , after 5 years as colonel, cavalry and infantry, £420. 
Royal artillery, royal engineers and army service corps, £450, 
after completing the term of command of a regimental district or 
a regiment of foot-guards, or employed in any other capacity for 
three years, £45o-£5oo according to age; brevet-colonels, with the 
substantive rank of lieutenant-colonel, receive, cavalry or infantry, 
£420; royal artillery, royal engineers and army service corps, £450. 
Major-generals retire at the age of 62 with a pension of £700; 
lieutenant-generals at 67 with £850; generals at 6 7 with £1000. 

Officers whose first permanent commission bears date prior to 
the 1st of January, 1887, retire with a gratuity in lieu of pension. 

Officers of the departmental corps retire either with pensions 
ranging from £1125 yearly to ios. daily, or with gratuities ranging 
from £2500 to £1000. 

Warrant officers with 5 years’ service as such, and 20 years’ total 
service, receive 3s. Gd. per diem if discharged from the service on 
account of disability, reduction of establishment or age. On dis- 
charge for any reasons (except misconduct or inefficiency) they 
receive from 3s. 6d. to 5s. per diem, according to length of service 
and corps, if they have less than 5 years’ service as warrant 
officers, but not less than 21 years' total service, they receive at 
least 3s. per diem; and if discharged at their own request after 
18 years' total service, 2s. 7RI. 

Additional pensions are given at the rate of 6d. per diem for 
gallant conduct, and 1 Jd. to is. per diem for re-employed pensioners 
on completing their second term of employment, with 3d. per diem 
extra if promoted while so serving. Special pensions arc also 
granted in exceptional cases. 

For the purposes of pensions, non-commissioned officers are 
divided into four classes, corresponding roughly to quartermaster- 
sergeants, colour-sergeants, sergeants and corporals. 

With not more than 21 years’ total service, and with the following 
continuous service in one of the above classes, the rates of pensions 
(per diem) are : — 
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Privates (Class V.) receive the following pensions 


21 years’ 20 years’ 19 years' 18 years* | 14 to 18 years' 

Service. Service. Service. Service. 1 Service. 

is. id. is. od. ci id. [ lod. | $d. to iod. 
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For service in excess o& 2 x years, the following amounts are added 
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For each complete yesfrin excessof 21 years. 

Classes I. to III. 
Classes IV! and V. 

id. per diom. to^pd, per diem. i . 

Jd. per diem to'id. per diem. v 
— ^ ...... J.! — L. i 1 


A man pronwvea to nigucr ran^ witiun one’ year or nis*>wm- 
pleting 21 years 4 service, deceives, OJvhis^discharge in the higher rank. 


an extra 3d. per diem, provided tqaft'-he has completed 25 years* 
service in all. An. additibnal pensibri.pt f J ' — f - 

in />aco nf 'uMrrai 


} tibnal pensibripf 6d. per diem is ^warded 

for gallant conduct; as in the ckse of warrant' officers. • M . 1 ' 

N.C.O/s and men disabled&hrou-gh military service, are granted 
the following pensions 


If partially capable Of earning a livelihood 

Per diem. 

Class I. to III. ..... . . . . 

„ IV. . . . * . , 

„ V. ; 

is. to 3s. ' ' 

9d. to 2s. 

6d. to is. 6d. , 

1 If totally incapable of earning a livelihood 

Per diem. 

Class I. to III. . . .. . . ... 

„ IV * . . . 

„ V. .... . 

2s. 6d. to 3s. 6d. 
,2. c . od. to 3s. od. 
is. 6d. to 2s. Od. 


ranted to N.C.O.’s and men who are disabled 
by causes other than military service, according to circumstances. 

United States. 

In the ordinary sense of the word, pensions in the United 
States are confined to federal judges and officers of the army 
and navy, but the United States “ Pension Fund ” is so singular 
a feature of the national budget, that it is desirable to give an 
account of the different classes of allowances which are granted. 
In the United States allowances for services in wars prior to the 
4th of March 1861 are called “ old war ” pensions, and may be 
divided into three classes, viz. (1) invalid pensions, based upon 
wounds or injuries received, or disease contracted in the course 
of duty, (2) 44 service ” pensions, and (3) land bounties, both 
granted for service irrespective of injuries. 

The first provision made by Congress for pensions was a resolution 
passed on tne 26th of August 1776, promising invalid pensions to 
officers and men of the army or navy who lost a limb or were other- 
wise disabled in the War of Independence, at a rate equal to half 
of their monthly pay as officers or soldiers during life or continuance 
of the disability, those not totally disabled tq receive an adequate 
monthly pension not to exceed half of their pay. Then followed 
various Acts of Congress enlarging the provisions for invalid pensions 
and extending them to those who had been* in the war of 1812, 
and to the widows and children of those who dipd in the war or from 
wounds received in the war,. The act of the 3rd of May 1846,' 
provided for the prosecution of the war with Mexico and for pension- 
ing those volunteers Wounded or otherwise disabled in service. 
Other acts were subsequently passed making further provision for 
pension on account of service in the Mexican War. The first general 
law granting " service " pensions was not passed unftil the 18th of 
March 1818, thirty-five years after the termination of the War of 
Independence. Its beneficiaries were required to* be in indigent 
circumstances and in need of assistance from their country. Two 
years later Congress became alarmed by reason of the large number 
of claims filed (about 8000), and enacted what was known as the 
“ Alarm Act," Requiring each, applicant for pension ahd each 
pensioner oh therollS to furnish a schedule, of his whole estate and 
income, clothing and bedding excepted. Many pensioners were 
dropped who were possessed of as much as $150 worth of property. 
Numerous acts were/ however, passed from time to time liberaliz- 
ing the law or dealing more^generously with the survivors of the 
Revolution; Service' pensions werendt granted to widows of the 
soldiers of this war'iihtil 1836, and' then only for' a period of five 
years and on condition that the marriage of the sqldier was prior to 
his last service, and that the soldier's, service wasnot less than six 
months. In 1853, seventy years' after the close of the war, the limi- 
tation as to the tifne of marriage v 1fras Tembyfcd. * The rolls in r90i‘ 
contained nine , and in f 908 two pensions based upon servi<& in the 
War, ofi Independence, The last' Survivor -was Daniel -F> Bakeman, 
who died on tT ^ - --- J --- * J *-- 

The firsi A 

1812 was passed 11^1871, fif kftSr . 

This act mipired sixty ddyS^servjcer^Widows^wercw 
able unlcssrthe marriage to the soldier had taken place 
treaty,, of j«c% of ^th ' Febriiary 181$; . s Qn 9th * 
tlfo' NflGfr Iflflr actnfeas * " J 


contained the names of 471 widows of this war, the last male survivor 
haying died in 1905, at the age of 105 years. Service pensions 
tvere provided for those who served in the Black Hawk War, Creek 
War, Chetokee disturbances and the Seminole War (1832 to 1842), 
on the 27th of 5 n ly l & 9 2 > fifty years after the period embraced in 
the act; they ^ere granted to those who had served for thirty days 
and were honourably discharged, and to their widows. In 1908 
there^toere 1820 survivors and 3018 widows, pensioners of the 
Indian wars. " Service pensions were granted to the survivors of 
the war with Mexico* by an act passed on the 29th of January 
1887, thirty-nine years after the Guadelouper Hidalgo treaty. The 
pensions were granted to those whq were honourably discharged 
and to the widows, for service of . sixty days, if ^sixty-two years of 
agC, or disabled or dependent. This law was liberalized by the 
acts Of the 5th of January 1893*, 23rd of April 1900, 6th of February 
1907, and 19th of April 1908, increasing the pension ' to $15 for 
those who have reached the age of^seventy years, and to $20 for 
those, seventy-five years and over. .^In 4 1908 the pension rolls 
contained the names of 2932 sUrvivoraand 6914 widows on account 
of service in the Mexican War. * To give title ty bounty land; service 
must have been for at least fourteen days v or in a battle* prior to 
3rd March 1855; and if in the navy or regular army, must haVe 
been in some war in which the United StateB was epgageck Bounty 
land warrants are issued for 160 acres, aqjd over 70,600,000 acres 
have been granted under the different Bounty Land Acts. 

For services rendered in the Civil War (1861-65) in* the army 
or navy of the United States, or in their various branches, the law 
provided two distinct systems of pensioning— (1) the general laws, 
granting pensions for wounds or injuries 'received; 6r disease con- 
tracted in service in the line of duty, the pensions ranging from 
$6 to 1 1 00 per month; and (2) the so-called Dependent Pension 
Act and amending acts, granting pensions for permanent disabilities 
regardless of the time and manner of their origin, provided they 
were not the result of vicious habits, the pensions ranging from 
$6 to $12 per month. What is known as the general law mr dis- 
abilities incurred in service and in the course of duty was constituted 
in the act of the 14th of July 1862, as amended by the act of the 
3rd of March 1873. Under its provisions the following classes of 
persons are entitled to benefit, viz. any officer of the army, navy 
or marine corps, or any enlisted man in the military .or naval service 
of the United States, whether regularly mustered or not: any master 
or any pilot, engineer, sailor or other person not regularly mustered, . 
serving upon any gunboat or war-vessel of the United States; any 
acting assistant or contract surgeon ; any provost-marshal, deputy 
provost-marshal or enrolling officer; subject, to the several con- 
ditions in each particular case prescribed in the law. This law 
also embraces in its provisions the following classes, each class 
being subject to certain specified conditions, viz. widows, children 
under sixteen years of age, dependent parents, -and brothers and 
sisters. This act has been the subject of numerous amendments 
along more liberal lines. As an illustration a case may* be cited 
where a soldier lost both hands in the service in the course of duty, 
and was discharged in 1862. He is entitled to a pension of $8 
per month from the date of his discharge. ' Under subsequent 
acts he is entitled to $25 per month from 4th July 1864; $31*25 
from 4th June 1872; $50 from 4th June 1874; $7 2 from 17th 
Juno. 1878, and. $100 from 12th February 1889. 

Under the general law a widow or dependent relative could not 
Be pensioned unless the cause of the soldier's death originated in 
service in the lino of duty; if it were so shown, a widow might be 
pensioned whether she were rich or poor. . Upon the death or 
remarriage of the widow the minor children- of the soldier under the 
age of sixteen years become entitled to pension! If the soldier 
died of causes due to his service, and left no widow or minor children, - 
his other relatives become entitled, if dependent, in the following 

order, viz. : first, tb 

sisters and brothers 

sioned jointly. In 1908 __ 

the general law was 142,044, and the htf taberof.Wiaows and t : depen- 
dent' relatives was 81,168. v ; " r' v v 

T,he ^p-caUed Dependent Pension .Act was v bafced, upon an Act 
of Congress approved 27th , June ,1390, which/was amended on 
9th May 190P. properly speaking, it might blfccalled “ dependent " 
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to persons who had served ninety days or more in the military or 
naval service in the Civil War, or sixty days in the Mexican war, 
and were honourably discharged, no other conditions being attached. 
The rate of pension was fixed at %iz per month when sixty two 
years of age, $15 per month when seventy years of age aha $20 
per month when seventy-five years of age. The act of April 
1908, fixed the rate of pension for widows, minor children under the 
age of sixteen and helpless minors on the roll or afterwards to be 
placed on it at $12 per month, and granted pensions at the same 
rate to the widows of persons who served ninety days or more 
during the Civil War, without regard to their pecuniary condition. 
In 1908- there were 140,600 invalids on the roll, and 4294 minor and 
helpless children. In the same year under the act of 1907 there 
were 338,341 dependants, while under the act of 1908, 188,445 
widows were put on the roll. All women employed by competent 
authority as nurses during the Civil War for six months or more, 
who arc unable to earn a support, are granted a pension of $12 
per month by an act of the 5th of August 1892. In 1908 
the pension rolls contained the names of 3110 pensioners under 
this act. 

There were on the roll in 1908 on account of the Spanish War, 
11,786 invalids and 3722 dependents. The total amount paid in 
pensions in 1908 on account of that war and the insurrection in 
the Philippine Islands* was $3,654,122. The grand total of pen- 
sioners on the roll for all wars was, in 1908, 951,687. 

In addition to pensions, the United States government grants 
the following gratuities : First : If a soldier lost a limb in the 
service, or as a result of his service in line of duty, he is furnished 
with an artificial limb free of cost every three years, or commuta- 
tion therefor, and transportation to and from a place where he 
shall select the artificial limb. Second : An honourably discharged 
soldier or sailor is given preference for appointment to plates of 
trust and profit, and preference for retention in all civil service 
positions. Third : There are ten National Soldiers* Homes situ- 
ated at convenient and healthy points in different parts of the 
country, where comfortable quarters, clothing, medical attendance, 
library and amusements of different kinds arc provided free of all 
expense; government providing the soldiers free transportation to 
the home, continuing payments of pension while they are members 
of the home, and increasing the same as disabilities increase. 
Fourth : There are thirty homes maintained by the different 
states, which are similar in their purpose to the National Homes, 
the sum of $100 per year being paid by the general government for 
each inmate. Many of these state homes also provide for the wives 
and children of the inmates, so that they need not be separated 
while they are members of such home. Fifth : Schools are estab- 
lished by the different states for the maintenance and education 
of soldiers* orphans until they attain the age of sixteen years. 

# From the close of the Civil War in 1865 to 1908, tho government of 
the United States paid to its pensioners for that war the sum of 
$3»533.593» 02 5* The payments on account of all wars for the 
fiscal year ended on the 30th of June 1908 were $153,093,086. 
Over $17,000,000 has been paid to surgeons for making medical 
examinations of pensioners and applicants for pensions. The 
total disbursement for pensions from 1790 to 1908 amounted to 
$3, 75 1 , 108,809. No other nation or government in all time has 
dealt so liberally with its defenders. 

The money appropriated by Congress for the payment of pensiqns 
is disbursed by eighteen pension agents established in different 
parts of the country. Pensions are paid quarterly, and the agencies 
are divided into three classes, one of which pays on the 4th of every 
month. 

PENSIONARY, a name given to the leading functionary and 
legal adviser of the principal town corporations of Holland, 
because they received a salary, or pension. At first this official 
was known, by the name of “ clerk ” or “ advocate.” The 
office originated in Flanders. The earliest “ pensionaries ” 
in Holland were those of Dort (1468) and of Haarlem (1478). 
The pensionary conducted the legal business of the ttfwn, and 
was the secretary of the town council and its representative 
and spokesman at the meetings of the Provincial States. The post 
of pensionary was permanent and his influence was great. 

In the States of the province of Holland the pensionary of the 
order of nobles ( Ridderschap ) waa the foremost official of that c 
assembly and he was named — unul the death of Oldenbamev^ ldt 
in 1619 — the land’s advocate, or more shortly, the advocate. 
The importance of the advocate was much increased after the 
outbreak of the revolt in 1572, and still more so during the long 
period 1586-1619 when John van Oldenb^meveldt held the 
office. The ^advocate drew up and introduced all resolutions, 
concluded debates** and counted the votes in the Provincial 
Assembly. When it whs not in session he was a permanent 
member of the college of deputed councillors who carried on 
the administration. He was minister of justice and of finance. 


All correspondence passed through his hands, and ho was the 
head and the spokesman of the deputation* who represented the 
province in the States-Geheml. The conduct of ioreign affairs 
in particular was entrusted almost entirely to huh. . t . 

-After the downfall of' Oldenbameyeldt the office of lands’- 
advocato was abolished, anda new post, tenable for five years 
only, was erected in its place with the title of Raad-Pinsiomris, 
or Pensionary of the Council/ usually called by English writers 
Grand Pensionary. The first holder of. this office was Anthony 
Duyck. Jacob Cats arid Adrian Pauw, in the days of the 
stockholders Frederick Henry and William of Orange II. had 
to be content with lessened powers, but in the stadtholderless 
regime 1650-1672 the grand pensionary became even more 
influential than Oldenbameveldt himself, since there was no 
prince of Orange filling the offices of stadtholder, and of admiral 
and captain-general of the Union. From 1653-1672 John de Witt, 
re-elected twice, made the name of grand pensionary of Holland 
for ever famous during the* time of the wars with England. 
The best known of his successors was Anthony Heinsius, who 
held the office from 1688 to his death in 1720. He was the 
intimate friend of William III., and after the decease of the king 
continued to carry out his policy during the stadtholderless 
period that followed. The office was abolished after the conquest 
of Holland by the French in 1795. 

See Robert Fruin, Geschiedenis der Stoats - 1 nstellingen in Neder- 
land , The Hague, 1901 ; G. W. Vreede, Inlet ding tot eene Gesch, der 
Nederlandsche Diplomatic (Utrecht, 1858). (G. E.) 

PENTAMETER, the name given to the second and shorter 
line of the classical elegiac verse. It is composed of five (1 revre) 
feet or measures (ptrpa), and is divided into two equal parts 
of two and a half feet each : the second of these parts must be 
dactylic, and the first may be either dactylic or spondaic. The 
first part must never overlap into the second, but there must 
be a break between them. Thus : 


In the best Latin poets, the first foot of each part of the penta- 
meter is a dactyl. The pentameter scarcely exists except in 
conjunction with the hexameter, to which it always succeeds 
in elegiac verse. The invention of the rigidly dactylic form 
was attributed by the Greeks to Archilochus. Schiller described 
the sound and method of the elegiac couplet in two very skilful 
verses, which have been copied in many languages : 

Im Hexameter steigt des Springquells flussige Saule, 

Im Pentameter drauf f&llt sie melodisch herab. 

The pentameter was always considered to add a melancholy 
air to verse, and it was especially beloved by the Greeks in those 
recitations (paAbyfoirai ) to the sound of the flute, which 
formed the earliest melodic performances at Delphi and else- 
where. 

PENTASTOMIDA, or Linguatulina, vermiform entoparasitic 
animals, of which the exact zoological position is unknown, 
although they are usually regarded as highly modified degenerate 
Arachnida of the order Acari. 

The body is sub-cylindrical or somewhat convex above, flatter 
below, broad and oval in front and narrowed and elongate behind. 
Its integument is marked by a large number of transverse grooves 
simulating the segmentation of Annelids, and. near the anterior 
extremity close to the mouth are two pairs, of recurved chitinous 
hooks. The alimentary canal is a simple tube traversing the body 
from end to end, the anus opening at the extremity of its narrowed 
tail-like termination. The nervous system is represented by an 
oesophageal collar and a suboesophageal ganglion, whence paired 
nerves pass outwards to innervate the anterior extremity and 
backwards towards its posterior end. No respiratory or circulatory 
organs are known. Trie, sexes are distinct but dissimilar in size, 
the female being usually much larger than the male. The generative 
organs occupy 4 large part of the, body cavity. In the female the 
ovary is a large unpaired organ from the anterior end of which 
arise two oviducts, and connected with the latter are a pair of 
large so-called copulatory pouches, which perhaps act as receptacula 
seminis. These and the oviducts lie on tho anterior, ha}f. of the 
body ; but the oviducts themselves soon unite jto form, a single 
tube of great length, which runs backwards to its posterior 
extremity, terminating in the genital orifice close to the anus. 
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in the nlild, on the contrary, this orifice hi situated in the anterior 
hall oi the body, not far behind the mouth. The orifice leads 
into a large pouch lodging ajpair of very long penes, which are 
coiled up when not in use. The two testicles, which extend far 
back into the posterior part of the , body, are long and tubular. 
Anteriorly their vasa deferentia sooja unite , into , a Commpn duct, 
which opens into the .pouch containing" the penes. Also com- 
municatls^ivWith this pouch is a pair of long slender fiagelliform 
tubes, of which the, function is unknown. r , 

The structure of . the adult Linguetula oi Pentastomum y above 
described, does not supply convincing evidence of relationship with 
the Acari. At the same time some Acari, like Eriopkyes ( Phytoptus ) 
and Demodex t have the body elongated and aqnulated, but in these 
groups the elongation of the body is caudal or post-anal, as is 
attested by the position of the anus far forwards on its ventral 
surface. Again, the adult Pentastomum shows no trace of appen- 
dages, unless the two pairs of chitinous hooks are to be regarded 
as the vestiges of jaws or ambulatory limbs. In the embryo, 
however, $rhat have been regarded as remnants of limbs may be 
seen. 

In the mature stage Pentastoipida Jive in the respiratory 
passages of mammalia, principally in the nasal cavities* The 
remarkable , life-history of one species, Linguatula taenioides, 
has been worked out in 'detail and presents a close analogy to 
that of some Cestodes. The adults live in the nose of dogs, 
where they have been known to survive over fifteen months. 
Each female lays a vast number of eggs, about 500,000 being 
the estimated amount. These are expelled along with mucus 
by the sneezing of the host; If they fall on pasture land or 
fodder of any kind and are eaten by any herbivorous animal, 
such as a hare, rabbit, horse, sheep or ox, the active embryos 
or larvae are set free in the alimentary canal of the new host. 



Fig. x. — Linguatula taenioides , Fig. 2 .— The same, in the first 

Rud. adult. larval stage; under side. 

a ... a, Leg-like processes. 

These larvae are minute oval creatures with a comparatively 
short apically fringed caudal prolongation and furnished with two 
pairs of short two-clawed processes, which may represent the limbs 
of anthropods and possibly^ the two pairs of legs found in Acari of 
the family Eriophyidae. The larva is also armed anteriorly with a 
median piercihg probe and a pair of sharp hooks by means of which 
it perforates the walla of the alimentary tract and makes its way 
into the body cavity, lungs or liver. Here it becomes encysted, 
and losing its boring apparatus and claw-bearing processes remains 
for a time quiescent. After a series of moults it passes into the 
second larval stage, somewhat like the parent but differing in having 
each integumental ring artned with a fringe of backwardly directed 
short bristles. This sexually immature stage, regarded at one time 
as representing a distinct species and learned Linguatula dsnticulata, 
is reached in about six or seven months and measures from 6 to 
8 mm. in; length. In the event of the host escaping being killed 
and eaten it is believed that some of these larvae wander about or 
ultimately make their way to .the exterior, possibly through the 
bronchi; nevertheless it seems to be certain that they can only 
reach sexual maturity in the nasal passages of some carnivorous 
animal, and the chance of attaining this environment is afforded 
when the^viscS«h 'of:the host are devoured by some flesh-eating 
mammal. 1 ■ >*■ 

The adult femalq of Z taenioides measures about 4 14 Ipng god 
the male barely one-fourth Of that The adult and junmature 
stages are, however, by no metfas .confined rest^ctively ,jbo car- 
nivorous and llerbivoibiir'^^ l5 The adult stagt, 

for example, has been found in the nasal passages of ; sheep, goats, 


houses aid 'even of man, and the larval stage In tite pleural and 
^ltehM>^ayi1ies of dogs and cats. * (R. I. P.) 

PENTATEUCH, the name found as early as in TertuUian and 
Qrigen ; corresponding to the Jewish mu ¥ I N&mn rWttTI (the 
fiye-fifths pf the Tprah, or Law), and applied to the first five 
books of the Old Testament {Genesis, Exodus, Leviticus, Num- 
bers, Deuteronomy). The several books were named by the 
Jews from, their initial Words, though at 'least Leviticus, 
Numbers and Deuteron omy, ha d* also titles resembling those; 
we use, viz. /TTin, BTEH ( A/A/Aeo-^cKd^ctfi, Origen, 

in Eus., H. E. v'u 25), and HTin rDttfe. The Pentateuch, 
together with Joshua, Judges and Ruth, with which it is usually 
united in Greek MSS., makes uptheOctateuch; the Pentateuch 
and Joshua together have recently been, named the.Hexateuch.. 
On the critical questions arising from . the Pentateuch or Hexa- 
teuch, see Bible and the articles on the several bopks. 

PENTECOST, a feast of the Jews, in its v onginal meaning a 
“ harvest feast,” as consisting of the first-fruitg of human toil 
(Exod* xxiii. 16), extending over the sewen weeks which fairly 
correspond with the duration of the Canaariite harvest. Hence 
it was the closing feast of the harvest gladness* v , , v - , , v 

The agricultural character of this feast clearly reveals its 
Canaanite origin (see Hebrew Religion). It dobs not, however, 
rank equal in importance with the other two agricultifralfestivals 
of pje-exilian Israel, viz. the Ma^oth or feast of unleavened 
cakes (which marked the beginning of the corn-harvest), and 
the Asiph (“ ingathering,” later called succoth, “ booths ”), 
which marked the close of all the year’s ingathering of vegetable 
products. This is clear in the ideal scheme of Ezekiel (xlv. 21 
seq.), in which, according to the original text, Pentecost is omitted 
(see Comill’s revised text and his note ad loc.\ It is a later hand 
that has inscribed a reference to the “ feast 61 weeks ” which 
is found in our Massoretic Hebrew text. Nevertheless occasional 
allusions to this feast, though secondary, are to be found in 
Hebrew literature, e.g. Isa. ix. 3 (2 Heb.) and Ps. iv. 7 (8 Heb.). 

In both the early codes, viz. in Exod. xxiii. 16 (E) and in 
Exod, xxxiv. 22 ( J, in which the harvest festival is called “ feast 
of weeks ”), we have only a bare statement that the harvest 
festival took place some weeks after the opening spring festival 
called Massoth. It is in Deut. xvi. 9 that we find it explicitly 
stated that seven weeks elapsed between the beginning of the 
corn-harvest (“ when thou puttest the sickle to the com ”) 
and the celebration of the harvest festival (K&sirY We also 
note the same generous inclusion of the household slaves and of 
the resident alien as well as the fatherless and widow that charac- 
terizes the autumnal festival of u Booths.” 

*But when we pass to the post-exilian legislation (Lev. xxiii. 
10-21 ; cf . Num. xxviii. 26 seq.) we enter upon a far more detailed 
and specific series of ritual instructions. (1) A special ceremonial 
is described as taking place on “ the morrow after the Sabbath,” 
i.e. in the week of unleavened cakes. The first-fruits of the 
harvest here take the form of a sheaf which is waved by the 

C t before Yahweh. (2) There is the offering of a, male 
of the first year without blemish and also a meal offering 
of fine flour and oil mixed in defined proportions as well as a 
drink-offering of wine of a certain measure. After this “ morrow 
after th( Sabbath ” seven weeks are to be reckoned, and when 
we reach the morrow after the seventh Sabbath fifty days have 
been enumerated. Here we must bear in mind that Hebrew 
numeration always includes the day which is the terminus a quo 
as well as that which is term, ad quem* On this fiftieth day, 
two wave-loaves made from^he produce of the fields occupied 
byjthe worshipper (“ your habitations ”) are offered, together 
with seven unblemished lambs oi the first year as well as one 
young bullock and two rams as a burnt-offering# We have, 
further precise details respecting the sin-offering and the peace- 
offerings which were also presented. 1 This elaborate ceremonial 
connected with the wave-offering (developed in the postexile 
period) took place on theinor^w ot the sevlnth Sabbath called 

t _ critical involved In these ritual detafta of 

Dhr. ttdfi. lS as compared with Num. xxviii. y-30 cf* Driver 
and White in 5 . B, 0 . 7 \, note on Lev. xxiii. 18. 
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a "day of holy convocation " on which no servile work was to 
be done. It was called a "fiftieth-day feast." IJentecost 
or " Fiftieth " day is only a Greek equivalent of the last name 
(ircvr^Koom}) in the Apocrypha and New Testament. The Orthodox 
later Jews reckoned the fifty days from the 16th of Nisan, 
but on this there has been considerable controversy among 
Jews themselves. The orthodox later Jews assumed that 
the Sabbath in Lev. xxiii. n, 15 is the 15th Nisan, or the 
first day of the feast of Massdth. Hitzig maintained that in 
the Hebrew calendar 14th and 21st Nisan were always Sabbaths, 
and that 1st Nisan; was always a Sunday, which was the opening 
day of the year. '* The morrow after the Sabbath" means, 
according to Hitzig, the day after the weekly Sabbath, viz. 
22nd Nisan. Knobel (Comment, on Leviticus) and Kurtz agree 
with Hitzig’s premises but differ from his identification of the 
Sabbath. They identify it with the 14th Nisan. Accordingly 
the “ day after ” falls on the 15th. (See Purves’s article, " Pente- 
cost," in Hastings’s Diet, of the Bible , and also Ginsburg’s article in 
Kitto’s Cyclopaedia ). ,Like the other great feasts, it came to be 
celebrated by fixed special sacrifices. The amount of these is 
differently expressed in the earlier and later priestly law (Lev. 
xxiii. 18 seq.; Num. xxviii. 26 seq.); the discrepancy was met 
by adding the two lists. The later Jews also extended the 
one day of the feast to two. Further, in accordance with the 
tendency to substitute historical for economic explanations 
of the great feasts, Pentecost came to be regarded as the 'feast 
commemorative of the Sinaitic legislation. 

To the Christian Church Pentecost acquired a new significance 
through the outpouring of the Spirit (Acts ii.). (See Whit- 
sunday.) 

It is not easy to find definite parallels to this festival in other 
ancient religious cults. The Akitu festival to Marduk was a 
spring festival at. the beginning of the Babylonian year (Nisan). 
It therefore comes near in time to the feast of unleavened cakes 
rather than to the later harvest festival in the month Sivan 
called " feast of weeks." Zimmem indeed connects the Akitu 
festival with that of Purim on the 15th Adar (March); see 
K.A.T . 8 p. 514 seq. Also the Roman Cerealia of April 12th- 
19th rather correspond to Masfdth than to Kasir. (O. C. W.) 

'PENTELICUS (BpiAi^wfe, or HcvtcAikov opos from the 
deme KcvreAiy; mod. Mendefi), a mountain to the N.E. of the 
Athenian plain, height 3640 ft. Its quarries of white marble 
were not regularly worked until after the Persian wars; of this 
material all the chief buildings of Athens were constructed, as 
well as the sculpture with which they were ornamented. The 
ancient quarries are mostly on the south side of the mountain. 
The best modem quarries are on the north side. The t&p 
of Pentelicus commands a view over the plain of Marathon, 
and from it the Athenian traitors gave the signal to the 
Persians by a flashing shield on the day of the battle. There 
was a statue of Athena on the mountain. 

PENTHEUS, in Greek legend, successor of Cadmus as king 
of Thebes. When Dionysus, with his band of frenzied women 
(Maenads) arrived at Thebes (his native place and the first city 
visited by him in Greece), Pentheus denied his divinity and 
violently opposed the introduction of his rites. His mother 
Agave haying joined the revellers on Mount Cithaeron, Tentheus 
followed and climbed a lofty pine to watch the proceedings. 
Being discovered he was torn to pieces by Agave and yothers, 
who mistook him for some wild beast. His head was carried 
back to Thebes in triumph by his mother. Labdacys and 
Lycurgus, who offered a similar. resistance, met. with ; a like 
fearful end. Some identify Pentheus with Dionysus Myself' 
in 'his character as the god of the vine, tom to pieced by\he 
violence 0/ winter. The fate of Pentheus was the subject of 
lost tragedies by Thespis and Pacuvius. 

See Euripides, Bacchae M pa$sim; Ovid, Metam. iii. 51 1; Theocritus 
xxvi.;..Apollodorus iii. 5, 2; Nonnus, Dionysthca , xliv.-xlvi.; on 
representations in art see O. Jahn, Pentheus und die Mainaden 
(1841). ♦ •*-' ’ . 

P^NTHlfiVRE.COUNTS OF./ frtheiitti and rath c^ntdnfes 
the countship of Penthitvre in Brittany (dep. of Cdtes-duiNord) 


belonged to a branch dftHfe sovereign hbiise of Brittattyv Henry 
d’ Avaugour, heir pf ttys dynasty, was dispossessed of the count- 
ship in 1235 W *h e duke of Brittany, Pierre Mauclerc, who gave 
it as dowry to his daughter, Yolande, on: her marriage in 1238 
to Hugh;'of ; Lusignan, couht 6f La Marche.' Duke John I. 
of Brittany, Yolaride’s brothel seized the countship on her 
death in 1272. .In 1337 Joan oif Brittany brought Penthitvre 
to her^husbahdf'CharTes de Chatillon-Bhjis. In 1437 Nicole de 
Blois, a descendant of* this family, married Jean de Brosse, and 
was deprived of Penthitvre by the duke of Brittany, Francis II., 
in 1465. The countship, which was restored to Sebastian of 
Luxemburg, heir of the Brosses through his mother, was erected 
for him into a duchy in the peerage of France (duche-pairie) 
in 1569, and was afterwards held by the duchess of Mercceyr, 
daughter of the first duke of Penthitvre, and then by her daughter, 
the duchess of Vendome. The duchess of Vendorae’s-grandson, 
Louis Joseph, inherited Penthitvre in 1669, but it was taken 
from him by decree in. 1687 and adjudged to Anne Marie de 
Bourbon, princess of Conti. In 1696 it was sold to the count 
of Toulouse, whose son bore the titles of duke of Penthitvre. 
This title passed by inheritance to the house of Orleans. 

PENTHOUSE, a sloping roof attached to a building either 
to serve as a porch or a covering for an arcade, or, if supported 
by walls, as a shed, a " lean-to." In the history of siegecraft, 
the word is particularly applied to the fixed or movable construc- 
tions used to protect the besiegers when mining, working batter- 
ing-rams, catapults, &c., and is thus used to translate Lat. 
vinea and pluteus, and also testudo , the shelter of locked shields 
of the Romans. The Mid. Eng. form of the word is pentis , an 
adaptation of O. Fr. apentis, Med, Lat. appenditium or appen- 
dicium , a small structure attached to, or dependent on, another 
building, from appendere , to hang on to. The form “ pent- 
house" i§ due to a supposed connexion with "house" and Fr. 
pente, sloping roof. The more correct form " pentice " is how 
frequently used. 

PENTSTEMON, in botany, a genus of plants (nat. order 
Scrophulariaceae), chiefly natives of North America, with 
showy open-tubular flowers. The pentstemon of the florist 
has, however, sprung from P. Hartwegii and P. Cobaea , and 
possibly some others. The plants endure English winters 
unharmed in favoured situations. They are freely multiplied 
by cuttings, selected from the young side shoots, planted early 
in September, and kept in a close cold frame till rooted. They 
winter safely in cold frames, protected by mats or litter during 
frost. They produce seed freely, new kinds being obtained 
by that means. When special varieties are not required true 
from cuttings, the simplest way to raise pentstemons is to sow 
seed in heat (65° F.) early in February, afterwards pricking 
the seedlings out and hardening them off, so as to be ready 
for the open 1 air by the end of May. Plants formerly known 
under the name of Chelone (e.g. C. barbata , C. campanulata) 
are now classed with the pentstemons. 

PENUMBRA (Lat. paene, almost, umbra, a shadow), in astro- 
nomy, the partial shadow of a heavenly body as cast by the sun. 
It is defined by the region in which the light of the sun is partially 
but not wholly cut off through the interception of a dark body. 
(See Ecltpse.) 

PENZA, a government of eastern Russia, bounded N. by the 
government of Nizhniy-Novgorod, E. by 'Simbirsk, and S. 
and W. by Saratov and Tambov; area, 14,992 sq. m.; pop. 
(est. 1906), 1,699,000. The surface is undulating, with deep 
valleys and ravines, but does not exceed 900 ft. above sea-level. 
It is principally made Up of Cretaceous sandstones, sands, marls 
and chalk, covered in the east by Eocene deposits! Chalk, 
potter’s clay, peat and iron are the chief mineral products in 
the north. The soil is a black earth, more or less mixed with 
clay and sand j marshes occur in the Krasnoslobodsk district; 
and expanses of sand in the riyer valleys* There are'extensive 
forests in the ri&ttvbut Hit afcfath ' eadbibili' 'tKS ^cliieunacteristic 
features 'of a steppeland. y The government is drained by the 
Moksha, the Sura (both iriavigkble);and the Khoper, belonging 
to the Ota, Volga and B#? systems. i; Timber is floated down 
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several stj^ler streams, while the Moksha and Sura are important 
means of conveyance. /The climate is harsh, the average tem* 
perature at; the city of Penza being only 38°. The popula* 
tion consists principally -of Russians, together with Mordvinian^ j 
Afeshcheryaks and Tatars. The Russians profess ithe Ortho- 
dox Gre^k faith> and yery mahy,> especially' in the north are 
Raskolniks, or, Nonconformists. The chief occupation- isagri- 
cuiture.' The principal crops are rye,oats, buckwheat, hemp, 
potatoes, and beetroot. Grain^dnd , flour are considerable 
exports. The local authorities ,hav$ established d£p6ts for the 
sale * of ^modern agricultural mac There are several 

agricultural and horticultural schools, and two model dairy* 
farms. Cattle breeding and especially horse-breeding, are 
comparatively flourishing. Market-gardening is successfully 
earned on, and improved varieties of fruit-trees have been 
introduced through the imperial botanical garden at Penza 
and a private school of gardening in the Gorodishche district. 
Sheep-breeding is especially developed in Chembar and Insar* 
The Mordvinians devote much attention to bee-keeping. The 
forests (22% of the total area) are a considerable source if wealth, 
especially in.Krasnosiobodsk and Gorodishche. The manufac- 
tures are few. Distilleries come fir§t, followed by beet sugar 
and oil mills, with woollen cloth and paper mills, tanneries, 
soap, glass, machinery and iron-works,, Trade is limited to 
the export of corn, spirits, timber, hempseed-oil, tallow, hides, 
honey, wax, woollen cloth, potash and cattle, the chief centres 
for trade being Penza, Nizhni-Lomov, Mokshany, Saransk and 
Krasnoslobodsk. ; 

The government is divided into ten districts, the chief towns 
of which are Penza, Gorodishche, Insar, Kerensk, Krasnoslobodsk, 
Mokshany, Narovchat, Nizhni-Lomov, Saransk and Chembar. 
The prepent government of Penza was formerly inhabited by 
Mordvinians, who had the Mescheryaks on the W. and the Bulgars 
on the N. In the 13th century these populations fell under 
the dominion of the Tatars, with whom they fought against 
Moscow. >The Russians founded the town of Moskshany in 
1 535- Penza was founded in the beginning of the 17th century, 
the permanent Russian settlement dating as far back as 1666. 
In 1776 it was taken by the rebel Pugashev. The town was 
almost totally destroyed by conflagrations in 1836, 1839 an d 1858. 

PENZA, a town of Russia, capital of the government of the 
same name, 492 m. by rail S.E. from Moscow* It stands on a 
plateau 567 ft. above the sea, at the confluence of the Penza with 
the navigable Sura. Pop. (1897), 61,851. The older parts of 
the town are constructed of wood, but the newer parts are well 
built. The cathedral was erected in 1820-1821. Penza has 
technical schools, public libraries, a museum of antiquities, and 
a theatre which has played some part in the history of the 
Russian stage. The bulk of the inhabitants support themselves 
by agriculture or fishing in the Sura. An imperial botanical 
garden is situated within two miles of the town. Apart from 
paper-mills and steam flour-mills, the manufacturing establish- 
ments are small. . There is a trade in corn, oil, tallow, timber and 
spirits, .and two fairs where cattle and horses are sold. 

PENZANCE, a .municipal borough, market town and seaport 
in the St Ives parliamentary division of Cornwall, England, the 
terminus pf the Great Western railway, 325 J m, W.S.W. of 
London/ Pop. (1901), 13,136, It is finely situated on the 
western 'shorp of Mount's Bay,' opposite St Michael's Mount, 
being the westernmost port, in England. The site of the old 
town slopes .sharply upward, from, the harbour, to the west of 
which. tn$e extends .4m. esplanade, and modem residential 
quarter^fpr Penzance, with its mild climate, is in considerable « 
favour as a health resort. The townhas.no buildings of great, 
antiquity, but the public buildings ([1867), in Italian style, kre 
handsome. By ■ the market , bpusejs a statue of Sir Humphry* 
Davy, who was born here in j.#$L 
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large, export trade in fish, including that of pilchards to Italy. 
Other, exports, are tin and copper^ granite, serpentine, vegetables 
and china, clay* Imports are principally coal, iron and timber. 
Great quantities of early potatoes and vegetables, together with 
flowers and fish, are sent to London and elsewhere. The 
borddgh, is wider a mayor, 6 aldermen and 18 councillors. 
Area, 3^3 acres. 

{ Nearly two miles inland to the north-west is Madron (an 
urban district with a ^population of 3486). The church of St 
Maddern is principally Ttfipendicular, with earlier portions and 
a Norman front. Near the village a “ wishing well ” of ancient 
fame is seen, and close to it the ruins of a baptistery of extreme 
antiquity. Monoliths and cromlechs are not uncommon in the 
neighbourhood. Three miles north-east is the urban district of 
Ludgvan (pop, 2274), and to the south is Paul (6332),*which 
includes the village of Newlyn (q.v.). 

Penzance (Pensans) was not recognized as a port until the 
days of the Tudors, but its importance as a fishing village dates 
from the 14th century. In 1327 thirty bufgesses in Penzance 
and thirteen boats paying 13s. yearly are* found among the pos- 
sessions of the lords of Alverton, of which ihanor it formed a 
portion of the demesne lands. The year 1512 marks the begin- 
ning of a new era. Until then St Michael's Mount had been 
regarded as the port of Mounts Bay ; but in that year Henr^ 
VIII. granted the tenants of Penzance whatever profits might 
accrue from the “ ankerage, kylage and busselage ” of ships 
resorting thither, so long as they should repair and maintain 
the quay and bulwarks for the safeguard of the ships and town. 
Nevertheless thirty years later it is described by Leland as the 
westernmost market town in Cornwall M with no socur for Botes 
or shippes but a forsed Pere or Key.” During the war with 
Spain the town was devastated in 1595, The charter of incor- 
poration granted in 1614 states that by the invasion of the 
Spaniards it had been treacherously spoiled And burnt but that 
its strength, prosperity and usefulness for navigation, and the 
acceptable and laudable services of the inhabitants in rebuilding 
and fortifying it, and their enterprise in erecting a pier, have 
moved the king to grant the petition for its incorporation. This 
charter provides for a mayor, eight alderman and twelve assist- 
ants to constitute the common council, the mayor to be chosjen 
by the council from the aldermen, the aldermen to be chosen from 
the assistants, and the assistants from the most sufficient 
and discreet of the inhabitants. It also ratified Henry's grant 
of anchorage, keelage and busselage. In 1663 Penzance was 
constituted a coinage town for tin. It has never enjoyed 
independent parliamentary representation. In 133a a market 
cm Wednesdays and a fair at the Feast of St Peter ad 
Vincula were granted to Alice de Lisle, and in 1405 this market 
was ratified and three additional fairs added, viz. at the feasts 
of St Peter in Cathedra and the Conception and Nativity of the 
Blessed Virgin. The charter of 1614 substituted markets on 
Tuesdays and Thursdays for the Wednesday market and^added 
two fairs, one at Corpus Ghristi and the other on the Thursday 
before St Andrew. Of the fairs only Corpus ChristT remains; 
markets are now held on Tuesday, Thursday and Saturday. 
Apart from fishing and shipping, Pehzance has never been, an 
industrial centre. 

PEONAGE (Span, peon; M. Lat. pedo (pe$\ primarily a foot- 
soldier, then a day-labourer), a system of agricultural servitude 
common in Spanish America, particularly in Mexico. In the 
early days the Spanish government, with the ide^of protecting 
the Indians, exempted them from compulsory military service, 
the payment of tithes and other taxes, and regulated the syftem 
ofjUbour; but left them practically at the mercy of th< Spanish 
governors. The peons, as the Indian labourers; were (jailed, 
were of two kinds : (x) the agricultural workman ^hp%as free 
to contract himself, and (2) the criminal labourers who, often, for 
(Offences,' 6 % raotp , usually for, debt, were; dbndehiried^ "to 
,4av«ry. ^Thqygh Regally peonage li ^lished, the 
^unfortunate peon is often lured into debt by his employer and 
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PEOPLE, a collective term for persons in general, especially 
as forming the body of persons in a community or nation, the 
“ folk ” (the O.E. and Teut. word, cf. Ger. Volk). The earlier 
forms of the word Were ptple, poeple, puple, &c. ; the present form 
is found as early as the 15th century, but was not established till 
the beginning of the 16th. Old French, from which it was 
adapted, had many of these forms as well as the mod. Fr. peupte. 
The Lat. populus is generally' taken to be a reduplication from 
the root pl+—\ fill, seen in plenus , full;, plebs, the commons; 
Gr. vkrjfa, multitude. 

PHOBIA, a city, port of entry, and the county-seat of Peoria 
county, Illinois, U.S.A., in the north central part of the state, on 
the? lower end of Lake Peoria, an expansion of the Illinois River, 
and about 150 m. $.W. of Chicago. Pop. (1900), 56,100; 
(1910), 66,950. It is served by 13 railways, of which the most 
important are the Chicago, Burlington & Quincy, the Chicago, 
Rock Island & Pacific, the Chicago & Alton, the Illinois Central, 
the Cleveland, Cincinnati, Chicago & St Louis, and the Chicago 
& North-Western. The Illinois Rfver is navigable to its mouth, 
and at La Salle, above Peoria, connects with the Illinois and 
Michigan canal extending to Chicago. The river is spanned at 
Peoria by two railway bridges and a wagon bridge. The 
residential portion of the city is situated on bluffs overlooking 
Lake Peoria, and the business streets lie on the plain between 
these elevations and the water front. The park system includes 
more than 400 acres; Bradley Park (140 acres), the largest, # was 
given to the city by Mrs Lydia Moss Bradley (1816-1908) and 
was named in her honour. On a bluff north-east of the city is 
Glen Oak Park (103 acres), modelled after Forest Park, St Louis, 
Missouri; in the south-western part of the city is Madison Park 
(88 acres); and in the lower part of the city is South Park (10 
acres). In the Court House Square there are two monuments ;, i 
honour of the Federal soldiers and sailors of Peoria county w io 
perished in the Civil War; in Springdale Cemetery there are two 
similar memorials, one of which (a large granite boulder) is in 
memory of the unknown dead; and in the same cemetery there 
is a monument erected by the state (1906) to mark the grave of 
Thomas Ford (d. 1851), governor of Illinois in 1842-1846. 
Among the principal public buildings and institutions are the 
Peoria Public Library founded in 1855, the City Hall, the Court 
Hduse, the Federal building, St Mary’s Cathedral, the Bradley 
Polytechnic Institute (affiliated with the university of Chicago), 
founded in 1896 by Mrs Lydia Moss Bradley, who gave it an 
endowment of $2, 000, 000 ; Spalding Institute, founded through 
the efforts of John L. Spalding (b. 1840), who became bishop of 
the Roman Catholic diocese of Peoria in 1877; an Evangelical 
Lutheran Orphans* Home (1902), an Industrial School for girls 
(1892), Cottage Hospital (1876), St Francis Hospital (1875),- & 
Florence Crittenton Home (1902), a Home for the Friendless 
(1876) and a House of the Good Shepherd (1891), and the Guyer 
Memorial (1889), St Joseph’s (1892), and John C. Proctor homes 
for the aged ana infirm (1907). At Bartonville, a suburb, there 
is a state hospital for the incurable insane. 

In 1900 and in 1905 Peoria ranked second among the cities 
of Illinois in the value of its manufactures. The invested capital 
amounted in 1905 to $22,243,821, and the factory products were 
valued at $60,920,41 1« The principal industry is the manufac- 
ture of distilled liquors, which were valued in 1905 at $42,^70,815. 
Other important manufactures are agricultural implements 
{$2,309,962), slaughter-house and meat-packing products 
($1,480,398), glucose, cooperage ($1,287,742), malt liquors 
($887,570), foundry and machine-shop products, strawbo'ard, 
automobiles, brick and stone, and flour and grist mill products. 
Peoria is also an important shipping point for grain and coal. ' ^ 

Peoria was named from one of the five tribes of the Illinois 
Indians. In 1680 La Salle, the explorer, built Fort Cr&vecoeur, 
on the lake shore bluffs, opposite the present city; this fort, 
however, was destroyed and deserted in the ^ame year by La 
Salle’s followers after he had set out to return to Fort Frontenac. 
There is evidence that a French mission was established on or 
near the site pf Peoria as early as 17x1 ; and certainly by 1725 a 
settlement, known as ^eoria, and composed of French and 


“ breed ” traders, trappers and farmers, had been established 
about ij m. above the fopt of the lake, on its west shdjre. This 
~ was practically deserted during the later years 4 (1781- 
1783) of the War of - Independence, and when its inhabitants 
returned after the peace they settled in a village which had been 
established about, 1778, on the present site of Peoria, by Jean 
Baptiste Maillet (d. 1801), and was at; first called La Ville de 
Maillet. It is probable that Jean Baptiste Point de Saible, 
believed to have been a.Sa^.tp«t)6mingan negro, and jocularly 
spoken of (t as the first white settler in Chicago,” lived in the 
“ old village ” of Peoria as early as 1773 — or six years before he 
settled on the present site of Chicago— and again about 1783. 
In November 1813 about half of the town was burned by a 
company of Illinois militia who had been sent thither to build a 
fort, and whose captain asserted that his boats had been fired 
upon at; night by the villager*. In the following year a fort, 
named Fort Clark in honour of George Rogers Clark, was erected 
on the site of the old village; it was evacuated in 1818, and soon 
afterwards was burned by the Indians. After the' town was 
burned there was no serious attempt to rebuild until 1819. 
Peoria was incorporated as a town in 1835 and was' chartered 
as a city in 1845. In 1900 North Peoria was annexed. 

See David McCulloch, Early Days of Peoria and Chicago , an address 
read before the Chicago Historical Society in 1904, ana published 
by that society, (n.d.), and " Old Peoria," by the same author, 
in publication No. 6 of the Illinois State Historical Society Trans- 
actions (Springfield, IU., 1901); also Historical Encyclopaedia of 
Illinois (Chicago, 1900), ed. by Newton Bateman and Paul Selby; 
History of Peoria County , III . (Chicago, 1880); and C. Ballance, 
History of Peoria (Peoria, 1870). 

PEPE, GUCLIELMO (1783-1855), Neapolitan general, was 
bom at Squillace in Calabria. He entered the army at an early 
age, but in 1799 he took part in the republican movement at 
Naples inspired by the French Revolution; he fought against 
the Bourbon troops under Cardihal Ruffo, was captured and 
exiled to France. He entered Napoleon’s army and served with 
distinction in several campaigns, including those in the Nea- 
politan kingdom, first under Joseph Bonaparte and later under 
Joachim Murat. After commanding a Neapolitan brigade in the 
Peninsular campaign, Pepe returned to Italy in 1813, with the 
rank of general, to help to reorganize the Neapolitan army. 
When the news of the fall of Napoleon (1814) reached Italy 
Pepe and several other generals tried without success to force 
Murat to grant a constitution as the only means of saving the 
kingdom from foreign invasion and the return of the Bourbons. 
On Napoleon’s escape from Elba (1815) Murat, after some 
hesitation, placed himself on the emperor’s side and waged war 
against the Austrians, with Pepe on his staff. After several 
engagements the Neapolitans were forced to retire, and eventually 
agreed to the treaty of Casalanza by which Murat was to abandon 
the kingdom ;« but the Neapolitan officers retained their rank 
under Ferdinand IV., who now regained the throne of Naples. 
While engaged u in suppressing brigandage in the Capitanata, 
Pepe organized the carbonari (q.v.) into a national militia, and 
was preparing to use them for political purposes. He ha,d hoped 
that the king would end by granting a constitution^ but when 
that hope failed he meditated seizing Ferdinand, the emperor 
of Austria, and Mettcmich, who were expected at Avelfino, and 
thus compelling them to liberate Italy (1819). The scheme broke 
down through an accident, but in the following year a .'military 
rising broke out, the mutineers cheering for tne king and the 
constitution. Pepe himself was sent against them, but while 
he was hesitating as to what course he should follow ; ’Ferdinand 
.promised a constitution (July 1820). A revolt in Singly having 
been repressed, Pepe was appointed inspector-general of .the 
arrtiy. In the meanwhile the king, who had no intention of 
respecting the constitution, went to Laibach to confer with the 
sovereigps of the holy alliance ^assembled there, leaving his son , 
as regeny. obtained the Toqn of an Austrian army with 
which to restore absolute power, while the ’regent dallied with the 
Liberals. ' Pepe, who in parlm^mt had declared in favour of 
deposing the king, 1 now took cortimand of the army and marched* 
ag^jhst th| , Austrians/ * /them iff jRieti (March {f}]' 
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i8ai) # but his raw levies were repulsed, * Thefejmy was gradually 
disbanded, and Pepe spent several years in Eagknd, France and 
other countries, publishing a number of bocks and pamphlets 
of a political character and keeping up his connexion with the 
GfHxmari. When in 1848 revolution and war broke oiit all 
over Italy,’ Pepe. returned to Naples* where 'a' constitution had ' 
again been proclaimed. He was given command of the Nea- 
politan army which was $0 co-operate with Piedmont against the 
Austrians, but when he reached Bologna the king, who had already 
changed his mind, recalled him; end his troops. Pepe, after; 
hesitating between his desire to fight for Italy and his oath to 
the king, resigned his commission in the Neapolitan service fend 
crossed the Po with 2000 volunteers to take part in the campaign. 
After a good deal of fighting in Venetia, he joined Mahin in 
Venice and took rommand of the defending army. When the 
city was forced by hunger to surrender to the Austrians, Pepe and 
Manin were among those excluded from the amnesty; he again 
went into exile and died in Turin 111,185^ 

The story of Pope's life down to 1846 is told in his own interesting 
Memorie (Lugano, 1847), and his Narrative of the Events ... at 
Naples in 1820 and 18*1 (London, 1821); tor the later period of 
his life see the general histories of the Risorgimento, ana the bio- 
graphical sketch in vol. ii. of L. Carpi's Risorgimento (Milan, 1886). 

PEPERINO, an Italian name applied to a brown or grey 
volcanic tuff, containing fragments of basalt and limestone, with 
disseminated crystals of augite, mica, magnetite, leucite, &c. 
The typical peperino occurs in the Alban Hills, near Rome, and 
was used by the ancients, under the name of lapis albanus, as a 
building stone and for the basins of fountains. Other tuffs and 
conglomerates in Auvergne and elsewhere are also called peperino. 
The name originally referred to the dark-coloured inclusions, 
suggestive of pepper-corns. In English the word has sometimes 
been written peperine. 

PEPPER, WILLIAM (1843-1898), American physician, was 
bom in Philadelphia on the 21st of August 1843. He was 
educated at the university of Pennsylvania, graduating from 
the academic department in 1862 and from the medical depart- 
ment in 1864. In 1868 he became lecturer on morbid anatomy 
in the same institution, and in 1870 lecturer on clinical medicine. 
From 1876 to 1887 he was professor of clinical medicine, and in 
1887 succeeded Dr Alfred Still6 as professor of theory and practice 
of medicine. He was elected provost of the university in 1881, 
resigning that position in 1894. For his services as medical 
director of the Centennial Exposition in 1876 he was made knight 
commander of St Olaf by the king of Swedeq. He founded the 
Philadelphia Medical Times , and was editor of that journal in 
1870-1871. He was known particularly for his contributions 
on the subject of the theory and practice of medicine, and the 
System of Medicine , which he edited in 1885-1886, became one 
of the standard textbooks in America* Among his contribu- 
tions to the medical and scientific journals of .the day were 
“ Trephining in Cerebral Disease ” (1871); “ Local Treatment in 
Pulmonary Cavities ” (1874); “ Catarrhal Irrigation” (1881); 
“ Epilepsy ” (1883); ana “ Higher Medical Education : the True 
Interest of the Public and the Profession.” He died on the 28th 
of July 1898 at Pleasanton, California. 

PEPPER, a name applied to several pungent spices known 
respectively as black, white, long, red or cayenne, Ashanti, 
Jamaica, and melegueta pepper, but derived from at least three 
different natural oiders of plants. 

Black pepper is the dried fruit of piper nigrum , a perennial 
climbing shirub indigenous to the forests of Travancore and 
Malabar, from whence it has been introduced into Java, Sumatra, 
Borneo, the Malay Peninsula, Siam, the Philippines, and the 
West Indies. It climbs on tree-triinks by roots m the same way 
as ivy/and from its climbing habit* is known as the pepper vine. 
It is one of the earliest spices known t6 mankind 1 , and for many 
ages formed a staple article of oomn^rq? 'Ktw»^,;Bidi4 v aiid i ' 
Europe. Tribute has been levied in pipper j one of the articled 
demanded in 408 by iUarid.a* part ol the ransom of Eome was 
3000 lb of pepper. Its exbrbitiint price during the middle age$ ; 
was one of the inducements Which led thfe Portuguese to seek a 


sea-route to India. The discovery of the passage round the 
Cape of Good Hope led (1498) to a considerable fall in the price, 
and about the same time the cultivation of the plant was ex- 
tended to the western islands of the Malay Archipelago* Pepper, 
however, remained a monopoly of the, Portuguese crown as late 
as the ,i8th century. In, Great Britain it was formerly taxed 
yery heavily, the impost in 1623 amounting to 5s., and as late as 
1823 to as. 6d. per lb. 

lie largest quantities of pepper are produced in Penang, the*; 
island of Riouw, and Tohore near Singapore— Penang affording" 
on an average about half of the entire crop. Singapore is the 
great emporium for this spfce in the East, the largest proportion ' 
being shipped thence to Great sBritain. lie varieties of black 
pepper met with in commerce are known as Malabar, Aleppy 
or Tellicherry,' Cochin, Penang, Singapore and Siam* 



Piper nigrum. 

a , Twig with fruit (about J nat. size); 6, longitudinal section 6f 
flower much enlarged ; c> section of fruit. • 

It owes its pungency to a resin, and its flavour to a volatile 91I, 
of which it yields from i*6 to 2*2 %. The oil agrees with oil of 
turpentine in composition as well as m specific gravity and boiling 
~~’"t. In polarized light it deviates the ray, in a column 50 mm. 
long, 1*2° to 3*4° to the left. Pepper also contains a yellow crystal- 
line alkaloid, called piperine, to the extent of 2 to B %. This 
substance has the same empirical formula as morphine, C^H^NO.,, 
but differs in constitution and properties. It is insoluble in water 
when pure, is devoid of colour, flavour and odour, and may be 
resolved into piperic acid, C, 3 H ip 0 4 , and piperidine, QjHjjN. The 
latter is a liquid colourless alkaloid, boiling at xo6° C., has an odour 
of pepper and ammonia, and yields crystallizable salts. A fatty 
oil is found in the pericarp of pepper, and the berries yield on 
incineration from 4*1 to 5*7 of ash. The only use of black pepper 
is as a condiment, but it may be given therapeutically in doses 
‘ 5 to 20 grains. It has the pharmacological actions of a volatile 
oil. 

In the south-west of India, where the pepper-plant grows wild, 
it is found in rich, moist, leafy soil, in narrow valleys, propagating 
itself by running along the ground and giving off roots into the 
soil. The only method of cultivation adopted by the natives is to 
tie up the end of the vines to the neighbouring trees at distances 
of at least 6 ft., especially to those having a rough bark, in order 
that the roots may easily attach themselves to the surface. The . 
underwood is then cleared away, leaving only sufficient trees to 1 
.provide shade and permit free ventilation. The roots are manured 
with a heap of leaves, and the shoots are trained twice a year. , In 
localities where the pepper does not grow wild, ground is selected 
which permits of free drainage, but which is not too dry nor liable 
to inundation, and cuttings are planted at about a foot from the 
trees either in the rainy season in Tune or in the dry season in 
February. Sometimes several cuttings about x8 in. long are 

K i in a basket and buried at the rootr of the tree, the cuttings 
made to ‘slope towards the* trunk. In October, or November 
ther young plants are manured with a mixture of leaves and cow- 
dung. On dry soils the yqun& plants require watering every other, 
day during the dry season for the first .three years. The plants 
bear in the fourth br fifth year, and if saised frqm cuttings are 
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fruitful for seven years, if from seed for fourteen years. The pepper 
from plants raised from cuttings is said to be superior in quantity 
and quality, and this method is ifi consequence most frequently 
adopted, where there are no trees the ground is made into terraces 
and enclosed by a mud wall, and branches of Erythrina indica 
are put into the ground in the rainy season and in the course of a 
year are capable of supporting the young pepper plants. In the 
meantime mango > trees are planted, these being preferred as 
supports, since their fruit is^not injured by the pepper plant, while 
the Erythrina is killed by;|rt in fourteen or fifteen years. , ' 

In Sumatra the ground is cleared, ploughed, and sown with rice, 
and cuttings of the vine are planted in September, 5 ft. apart each 
way, together with a sapling of quick growth and rough bark. 
The plants are now left tor twelve or eighteen months and then 
entirely buried, except a small piece of bent stem, whence new shoots 
arise, three or four of which are allowed to climb the tree near 
■which they are planted. These shoots generally yield flowers and 
. fruits the next 'year. Two crops are collected every year, the 
principal one. being in December and January and the other in 
•July and August, the latter yielding pepper of inferior quality and 
in less quantity. • v r -v ,-t - - 

Two orthree varieties are met with in cultivation; that yielding 
the best kinds has broadly ovate leaves, five to seven in number, 
.nerved and stalked. The flower-spikes are opposite the leaves, 
stalked and from 3 to 6 in. long; the fruits are sessile and fleshy. 
A single stem Will bear from twenty to thirty of these spikes. The 
harvest begins as soon as one or two berries at the base of the spikes 
J*egin to turn, red, and before the fruit is mature, but when full- 
-grown and still hard ; if allowed to ripen, t,he berries lose pungency, 
and ultimately fall off and are lost. The spikes are collected in 
bags or baskets &fld dried in the sun. When dry the pepper is 
put into bags containing from 64 to 128 lb. In Sumatra the # yield 
is estimated at about lb per plant per annum. In Malabar each 
. vine gives 2 lb a yfchr up to the fifteenth or twentieth year, or about 
24 lb "from each tree, ’ i single tree sometimes supporting eight 
dr twelve vines;' an acre is calculated to bear 2500 plants, to cost 
about £4 in outlay to bring it into bearing, and to yield a produce 
. of £80 ; when in its best condition. 

White pepper differs only in being prepared from the ripe fruits. 
These, after collection, are kept in the house three days and then 
bruised and washed in a basket with the hand until the stalks 
and pulpy matter are removed, after which the seeds are dried, 
fit is, however, sometimes prepared from the dried black pepper 
by removing the dark outer layer. It is less pungent than the 
black but possesses a finer flavour. It is chiefly prepared at the 
island of Riouw, but the finest comes from Tellicherry . 

' .White pepper affords on an average not more than 1*9 % of 
essential oil ; but, according to Cazeneuve, as much as 9 % of piperine, 
and of afh not more than rx %. 

Long pepper is the fruit-spike of Piper offleinarum and P. 
longunty gathered shortly before it reaches maturity and dried. 
The former is a native of the Indian Archipelago, and has oblong- 
ovate, acuminate leaves, which are pinnately veined. The latter 
is indigenous in the hotter provinces of India, Ceylon, Malacca 
and the Malay Islands; it is distinguished from P. officinarum by 
the leaves being cordate at the base and five-veined. 

Long pepper appears to have been known to the ancient Greeks 
and Homans under the name of irtVcfu n*Kp6v\ and in the 10th 
century mention is made of long pepper, or macropiper, in conjunc- 
tion with black and white peppers. The spice consists of a dense 
spike of minute baccate fruits closely packed around the central 
axis, the spike being about 1} in. long and J in. thick; as met 
with in commerce they have the appearance of having been limed. 
Iii Bengal, the plants are cultivated by suckers, which are planted 
about 5 ft. apart on dry rich soil on high ground. An English 
acre will yield about 3 maunds (80 lb) the first year, 12 the second, 
and 18 the third year; after this time the yield decreases, and the 
roots are therefore grubbed up and sold as pipit mul, under which 
name they are much used -as,. a, medicine in India. After the fruit 
is collected, which is usually in ; January, the stem and leaves die 
•down to the ground. Long pegper contains piperine, resin and 
volatile oil and yields about 8 % Of ash. Penang and Singapore are 
the principal centres in the East forAts sale. 4 & 

Ashanti or West African pepper is the dried fruit of P^per 
Clusii, a plant widely distributed in tropical Africa, occurring 
most abundantly in the country of the Niam-niam. It differs 
from black pepper in being rather smaller, less wrinkled/ and in 
being attenuated into a stalk, like cubebS (the tiried unripe Jruits 
of P. Vubeba), to t which it bears considerable resemblance 
externally. The taste, however, is pungent^ exactly like that of 
pepper, and the fruit contains pipeYine. It ^yas imported from 
the Grain Coast,by the merchants of Rbuen-ahd Dieppe as early 


as 1364, and was .exported from Benin by the Portuguese in 
1485; but; according to Qusius >t its importation Vas forbidden 
by the king of Portugal fpr fear should depreciate the value 
ot the pepper from, India. In tropical Africa it is extensively 
useid as*a condiment, arid it, could easily be collected in lar£_ 
quantities if a demand foi^ijt should' arise. w 
% Jamaica pepper is tiie fruit; of Pimenta officinalis, an evergreen 
tree of the Myrtl$ family. It is more cprrectly termed “ pimento ” 
or “ allspice,” as it is not a tftie pepper. 

'?i Melegueta pepper, known also is “'Guinea grains,” “ grains of 
paradise ” or; “ alligator pepper,” is the seed of Amomum 
Meligueta , a plant of the ginger family ; the, seeds are exceedingly 
pungent, and are used as a spice throughout central and northern 
Africa. ; , 

For Cayenne pepper , see that article. , 
v PEPPER-CORN, the fruit or seed of the pepper plant; hence 
anything very small or insignificant. Pepper-corn rent is a 
merely nominal rent, reserved for the purpose of having the 
te. ancy acknowledged’ by the tenant. Building leases fre- 
quently reserve a pepper-corn as rent for the first few years. 
(See Rent.) 

PEPPERMINT, an indigenous perennial herb of the natural 
order Labiatae, and genus Mentha (see Mint), the specific name 
being Mentha piperita , is distinguished from other species of the 
genus by its stalked leaves and oblong-obtuse spike-like heads of 
flowers. It is met with, near streams and in wet places, in 
several parts of England and on the European continent, and is 
also extensively cultivated for the sake of its essential oil in 
England 1 in several parts of continental Europe, and in the 



§ Fig. 1. — Mentha piperita, 

a, Flowering branch (about $ nat. size); b, flower showing form of 
calyx teeth (enlarged). 

United States. Yet it was only recognized as a distinct species 
late in the 17 th century, when Dr Eales discovered it in Hertford- 
shire and pointed it out to Ray, who published it in‘ the second 
edition of hte Synopsis stirpium britannicarum (1696). The 
medicinal properties of the plant were speedily recognized and 
it was admitted into the London Pharmacopoeia in 1721, under 
the rlame of Mentha piperitis sdpore. 

, Two varieties are recognized by growers, the white and the 
black mint. The former has purplish and the latter green stems; 
the leaves are more coarsely serrated in the white. The black 
is more generally cultivated,* probably because it is found to 
yield more oil, but that of the white variety is considered to 
have, a more delicate odour, and obtains a higher price. The 
white is the kin8 chiefly dried for herbalists. The flavour varies 
to a v slight; extent even with particular plots of land, badly 
drained ground bejmg known to £ive unfavourable results both 
as tqVthe, quantity and: quality^? theoil, ; „ ' .That of 'the Japanese 

1 Near Mitcham in Surrey,. Wjsbech in Cambridgeshire,, Market 
Deeping in Lincolnshire ana Hitchin In Hertfordshire. ; 
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and Chinese oil also differs slightly from the English, and is thus 
distinguishable* by experts. In America the oil is liable to be 
injured in flavour by aromatic weeds which grow freely among 
the crop, the most troublesome of these being Erigeron canadense , 
and Erechthites hieraeijolia. When pure the oil is nearly colour- 
less and has an agreeable odour and powerful aromatic taste, 
followed by a sensation of cold when air is drawn into the mouth. 
It has a specific gravity of 0*84 to 0^92, and boils at 365° F. 
Mitcham oil, when examined by po^irized light in a column 50 
mm. long, deviates from 14*2° to 107° to the left, the American 
4-3°. When oil of peppermint is cooled to 4 0 C. it sometimes 
deposits colourless hexagonal prisms of menthol, Cj 0 H 20 O, which 
are soluble in alcohol and ether, almost insoluble in water, and 
fusible at 92 0 F. The oil consists chiefly of menthol and a terpene 
called menthene, C 10 H 1S . Oil of peppermint is often adulter- 
ated with a third part ot lectified spirit, which may be detected 
by the milkiness produced when the oil is agitated with water. 
Oil of rosemary and rectified oil of turpentine are sometimes used 
for the same purpose. If the oil contains turpentine it will 
explode with iodine. If quite pure it dissolves in its own weight 

of rectified spirits of wine. Pep- 
permint oil is largely distilled at 
Canton, a considerable quantity 
being sent to Bombay, also a 
large quantity of menthol. The 
species cultivated in the neigh- 
bourhood of Canton is Mentha 
arvensis, var. glabrata. Pepper- 
mint is chiefly cultivated in the 
province of Kiang-si ; and accord- 
ing to native statements as much 
as 40 piculs of oil of peppermint 
are sent annually to ports on 
the coast. In Japan also the 
distillation of oil of peppermint 
forms a considerable industry, the 
plant cultivated being M. arvensis , 
var. piperascens. The oil, under 
the name of hahka no abura , is 
exported from Hiogo and Ozaka, 
but is said to be frequently adul- 
terated. The menthol is obtained 
by subjecting the oil to a low 
temperature, when it crystallizes 
out and is separated. The two 
varieties of »M. arvensis just 
named yield much more menthol than M. piperita. It is 
remarkable, however, that the M. arvensis , var. javanica, 
growing in Ceylon, has not the flavour of peppermint but that 
of garden mint, while the typical form of M. arvensis grown in 
Great Britain has an odour so different from peppermint that 
it has to be carefully removed from the field IcstMt should spoil 
the flavour of the peppermint oil when the herb is distilled. 
M. incana , cultivated near Bombay as a herb, also possesses 
the flavour of peppermint. In the form in which me thol is 
imported it bears some resemblance to Epsom salts, with which 
it is sometimes adulterated. 

The volatile oil of Mentha piperita is a valuable and widely used 
drug. Its chief constituents are menthol and menthene, which is 
a liquid terpene. The British pharmacopoeia contains two pre- 
parations of this oil, the Aqua menthae piper itae and the Spiritus 
menthae piperitae. The oil has the characters of its class, with 
certain special features. Its local anaesthetic action is exceptionally 
strong. It is also powerfully antiseptic. These two properties 
make it valuable in the relief of toothache and in the treatment 
of carious cavities in the teeth. They also render the drug valuable 
in certain forms of dyspepsia and in colic generally, " soda-mint 
lozenges ” being a familiar form. The characteristic anti-spasmodic 
action of the volatile oils is perhaps more marked in this than in 
any other oil, and greatly adds to its power of relieving pains arising 
in the alimentary canal. The volatile oil of spearmint is also 
official in Great Britain and the United States, being given in the 
same doses and for the same purposes as oil of peppermint. It 
is of less value medicinally, not containing any appreciable quantity 
oi menthol, the place of which is taken ip the oleum menthae viridis — 
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the pharmacopoeial name by carvonc, C 10 lI 14 O, found in caraway 
oil, and isomeric with thymol. 

The following mode of cultivation of peppermint is adopted 
at Market Deeping. A rich friable soil, retentive of moisture, is 
selected, and the ground is well tilled 8 to 10 in. deep. The 
plants arc propagated in the spring, usually in April and May. 
When the young shoots from the crop of the previous year have 
attained a height of about 4 in. they are pulled up and trans- 
planted into new soil. They grow vigorously the first year, and 
throw out numerous stolons on the surface of the ground. After 
the crop has been removed these are allowed to harden or become 
woody, ami then farm-yard manure is scattered over the field and 
ploughed in. In this way the stolons are divided into numerous 
pieces, and covered with soil before the frost sets in. If the autumn 
is wet they are liable to become sodden, and rot, and the next 
crop fails. In the spring the fields are dressed with Peruvian guano. 
In new ground the peppermint requires hand-weeding two or three 
times, as therhoe cannot be used without injury to the plants. Moist 
heavy weather in August is apt to cause the foliage to drop off 
and leave the stems almost Dare. In these circumstances rust 
(Puccinia menthae) also is liable to attack the plants. This is 
revented to a certain extent by a rope being drawn across the plants, 
y two men walking in the fyrrows, so as to remove excessive 
moisture. The average yield of peppermint is about 165 cwt. 
per acre. The first years crop is always # cut with the sickle to 
prevent injury to the stolons. The herb of the second and third 
year is cut with scythes, and then raked by women into loose heaps 
ready for carting. The field is then gleaned by boys, who aad 
what they collect to the heaps. The plants rarely yield a fourth 
crop on the same land. The harvest usually commences in the 
beginning or middle of August, or as soon as the plants begin to 
flower, and lasts for six weeks, the stills being kept going night 
and day. The herb is carted direct from the field to the stills, 
which are made of copper, and contain about 5 cwt. of the herb. 
Before putting the peppermint; into the still water is poured in to 
a depth of about 2 ft., at which height a false bottom is placed, 
and on this the herb is thrown and trodden down by men. The 
lid, which fits into a water-joint, is then let down by pulleys and 
fastened by two bars, any excess of pressure or temperature being 
indicated by the water that is ejected at the joint. The distillation 
is conducted by the application of direct heat at the lowest pos- 
sible temperature, and is continued for about four and a half hours. 
When this operation is completed, the lid is removed and a rope is 
attached to a hook on the false bottom, which, as well as the nerb 
resting on it, is raised bodily by a windlass and the peppermint 
carried away in the empty carts on their return journey to the fields, 
where it is placed in heaps and allowed to rot, being subsequently 
mixed with the manure applied in the autumn as above stated. 
The usual yield of oil, if the season be warm and dry, is said to be 
1 oz. from 5 lb of the fresh flowering herb, but, if wet and unfavour- 
able, the product is barely half that quantity. The yield of a charge 
of the still is estimated at from 1 lb 12 oz. to 5 lb. The oil igiproves 
in mellowness even if kept as long as ten or fourteen years. The 
green colour sometimes present in the oil is stated to be due to a 
quantity of water larger than necessary having been used in the 
distillation ; on the other hand, if the herb be left in the still from 
Saturday to Monday, the oil assumes a brown tint. 

In France peppermint is cultivated on damp rich ground at Sens, 
in the department qf the Yonne. In Germany it is grown in the 
neighbourhood of Leipzig, where the little town of Colleda produces 
annually as much as 40,000 cwt. of the herb. In the United States 
peppermint is cultivated on a most extensive scale, chiefly in south- 
west Michigan, the west districts of New York state, and Ohio. The 
yield averages from 10 to 30 lb per acre. In Michigan the plant 
was introduced in 1855. 

PEPPERRELL, SIR WILLIAM (1696-1759), American soldier, 
was born in Kittery, Maine, then a part of Massachusetts, on 
the 27th of June 1696. He studied surveying and navigation, 
and joined his father in his ship-building, fishing and general 
trading ^business, quickly becoming one of the wealthiest and 
most influential men in the province. He was commissioned 
captain (1717), major, lieutenant-colonel, and in 1726 colonel of 
militia. Pepperrell served in the Massachusetts general court 
(1726-1727), and in the governor’s council (1727-1759), oi 
which for eighteen years h$ was president. Although not a 
trained lawyer, he was chief justice of the court of common pleas 
frertn 1730 until his death. In 1745 he was commander-in-chief 
of the New England force of about 4000, which, with the assist- 
ance of a British squadron under Commodore Peter Warren, 
besieged and captured the French fortress of Louisburg, the 
garrison surrendering on the 16th of June and Pepperrell and 
Warren taking possession on the following day. For his services 
Pepperrell, in November 1746, was created a baronet — the only 
New Englander so honoured. He was active in raising troops 
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Fig. 2. — Mentha arvensis, 
var. piperascens. 


a, Flowering branch (re- 
duced) ; b, calyx showing form 
of teeth (enlarged). 
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PEPPER TREE -PEPYS, SAMUEL 


during the “ Frrmh and Indian War/' arul received the rank of 
li u tenant -general in February 1 75 9. II** died in Kittcry , Maine, 
on the 6th of July in the same year. 

See l/ntor Parson*, Life of Sit William Pepferrelt. Hart. (Cam- 
bridge, Ma^., 1835), based un the family papers. 

PEPPER milt a tree which has no proper connexion with 
the true pepper ( Piper ) f and is really a member of the natural 
order Anacardiaceue, taring known bot&nically as Schtnus Moll * , 
from the Peruvian name Multi. It is a native of tropical South | 
America and is grown in the open air in the south of Europe. It j 
is a small tree with unequully pinnate leaves, the segments 
linear, entire or finely saw-toothed, the terminal one longer than 
the rest, and all filled with volatile oil stored in large cells or 
cysts, which arc visible to the naked eye and appear like hole* 
when the leaf is held up to the light. When the leaves are thrown 
upon the surface of water the resinous or oily fluid escape* w ith 
such force us violently to agitate them. The flowers are small, 
whitish, arranged in terminal dusters and polygamous or uni- 
sexual, with five sepals, as many petals, ten stamens (as large as 
the petals in the case of the male flower, very small in the female 
flower, but in both springing from a cushion-like disk surrounding 
the base of the three-celled ovary). The style is simple or three- 
cleft, and the fruit a small, globose, pea-likc drupe with a bonv 
kernel enclosing a single seed. The fleshy portion of the fruit 
has a hot aromatic flavour from the abundance of the resin it 
contains. The resin is used for medicinal purposes by the 
Peruvians, and has similar properties to mastic. The Jkpon 
pepper tree is Xanthoxylum pi pert turn the fruits of which have 
also a hot taste. Along the Riviera the tree known a* Melt a 
Atedarach , or the ** Pride of India/' is also incorrectly called the 
pepper tree by visitors. 

PEPSIN, an enzyme or ferment obtained by drying the mucous 
lining of the fresh and healthy stomuch of a pig, sheep or calf. 
As used in medic inc it consists of a light yellow-brown or white 
powder or of pale yellow translucent grains or scales. It is only 
slightly soluble in water and alcohol. Pepsin is used to help 
gastric digestion in old people und in those in whom there is a 
deficient secretion of the gastric iuire. It is useful in chronic 
atarrhul conditions of the stomach, the dyspepsia of alcoholism, 
and in gastric ulcer and cancer of the stomach. 

•f¥p*in digest* the albumen* hut i* uncles* in the digestion of 
fat* or carbohydrate*. It may also be used to predigest albuminous 
foods. The following to a method of peptonizing beef. Take 1 to 
of tntncod raw hum laud. | pint of water containing oj % of 
hydrochloric acid, place in a Jar with jo gr*. of pepsin, set in a warm 
at 1 to* F. for 1 hours, stirring occasionally. Then quickly 
toil it. It is usually unnecessary to strain it. as the meat is reduced 
to a line almost impalpable powder which to readd v assimilate! 
Many varieties of proprietary peptonizing tablets are on the market 
and are convenient for the preparation of peptonized milk. ThV 
following is a method of preparing it. Take a clean glass quart 
bottle, pour in a pint of perfectly fresh cold milk, then Add a teacup- 
fid of cold water in which A peptonizing tablet has been dissolved. 
Submerge the bottle In a can of water at loo* F. for from * to 10 
minutes, take out the bottle and place on ice to prevent the further 
action of the pepsin. If no ice is convenient bring the nulk to a 
toil for the same purpose. If the action of tho pepsin he continued 
for a much longer period the nulk Income* bitter to the taste from 
the development of excess of peptones. l*mligeated foods should 
not be used over a long period or the digestive function* of the 
stomach may atrophy from disuse. 

Pancreatic solution, derived from the pancreas of a pig digested 
in alcohol, bos the power of converting starch into sugar, and 
albumen and fibrin into peptones. It only acts in an alkaline 
medium and at a temperature under 140* F If used to peptonize 
milk sodiitm bicarbonate should to added. Many commercial 
preparation* are on the market. Trypsin, the principal ferment 
of the pancreas, also changes proteids into peptone*. 

PRPUSCH JOHN CHRISTOPHER (1667-1751), English 
musician, of Orman parentage, wo* torn in Berlin. He tojSrn 
hi* study of music at on early age, and about 1700 left Berlin 
and went to England, where he had various engagements, and 
where he went on with his researches into ancient music. He 
composed a number of church services and instrumental pieces, 
tosides music 'for masques and plays, tot he is best known in 
connexion with the founding in 1710 of the Academy of Ancient 
Musiq, In 1713 he was made a Mus.D, of Oxford, and in 1746 


F.R.S, In 1718 to married Margarita «le Thpine (d. 1746), mho, 
a* the first Italian to sing in England, was described in 169* *n 
the London Cat tle simply as *’ tto Italian woman/' Pepusch 
died in London on the 20th of July 1752. His Treatise on 
Harmony (anonymous 1st ed. 17 30) is believed to have been an 
embodiment of his rules drafted by his pupil Yhtruunt Paisley, 
afterwards earl of Abercom. 

PEPYS, SAMUEL (1633-1703), English diarist, was tom on 
the 23rd of February 1633. #The place of his birth is not known. 
The name was pronounced in the 1 7th century, and has always 
been pronounced by the family, " Peeps." The family can be 
traced in Cambridgeshire as far bock as the reign of Edward 1 . 
They rose by slow degrees from the class of small copyholders 
and yeoman farmers to the position of gentry. In 1 563 they had 
a recognized right to use a coat of arms. John Pepys, Samuel's 
father, was a younger son, who, like other gentlemen in his 
position in that age, went into trade. He was for a time estab- 
lished os a tailor tn London, but in 1661 he inherited a small 
estate at Brampton neai'TiuriUngdon, where he lived during the 
last years of his life. 

Samuel was fifth child and second $6n of a large family, all 
of whom he survived. His first school was in Huntingdon, but 
to was afterwards sent to St Paul's in London, where he remained 
till 1650. While at St Paul's he was an eyewitness of tto execu- 
tion of King Charles I, On the 21st of June in that year his 
name was entered as a sizar on the tiooks of Trinity Hall, 
Cambridge, but it was transferred to Magdalene on the tst of 
October. On the 5th of March to entered into residence, and 
to remained there tilt 1654 or 1655. He obtained a Spendlufle 
scholarship a month after entering, and one on I>r John Smith's 
foundation on tto 14th of October 1653. Nothing is known of 
his university career except that on the 21st of Octotor 1653 he 
was publicly admonished with unother undergraduate for having 
been M scandalously overserved with drink." At Cambridge he 
wrote a romance, t.ove it a Cheat, which to afterwards destroyed. 
On the 1 st of fkrember 1655 to was married at St Margaret's 
church, Westminster, to Elizabeth, daughter of Alexander 
Marehant, Sieur de St Michel, a French Huguenot exile from 
Anjou who hod married an English lady named Kingsmill. 
IVpy* had at this time no independent means, and probably 
relied on his cousins, the Montagues, to provide for him. On tto 
26th of March 1658 to was cut for the stone, an event which 
to always kept in memory by a solemn anniversary. In 1650 
he went as secretary with his cousin, Edward Montagu, after- 
wards earl of Sandwich, on a voyage to the Sound. On his 
return he was engaged as a clerk under Mr (afterwards Sir) 
Edward Downing, one of the four tellers of the exchequer. In 
1660 to accompanied his cousin, who commanded the fleet which 
brought King Charles 11 . hack from exile. In that year, by the 
interest of hut cousin, he was named “ clerk of tto ads " in tto 
naw office, but was compelled to buy off a competitor, one 
Barlow, by on annuity of £100. 

Pepys was now fairly established in the official carter which led 
him to honour. On the 1st of January 1660 he had begun his 
second and hidden life os a diarist. It is in that capacity that 
to is of such unique interest. But if his diary had never been 
written, or had been lost, he would still to a notable man, as an 
able official, the author of valuable Memoirs of the Sony (1690). 
an amateur musician and protec tor of musicians, a gentleman 
who took an enlightened interest in science, and was elected 
president of the Royal Society. To his contemporary diarist, 
John Evelyn, to Appeared as 14 a worthy, industrious and curious 
person." It is true that Andrew Marvel accused him of having 
accumulated a fortune of £40,000 by M illegal wages." But this 
charge, made in a pamphlet called A Us t of the principal 
Labourers in the great design of Popery and Arbitrary Potter, 
was attributed to political animosity. To tto world to appeared 
as an honourable and religious man, and so he would seem to have 
been to us if he had not recorded in his diary all those weaknesses 
of character and sins of tto flesh which other men are most 
careful to conceal- 

His place of clerk to the, Navy Board was equivalent to the 
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jud of permanent oivkr secretary in modem time*. U made 
him chief of the secretariat and a memtier of the administrating 
body of the navy. Though he was so ignorant of tniMness that 
he did not even know the multiplication table when he fim took 
.iflSte, he soon mastered the needful mechanical details by work- 
ing early and late. He had other posts and honours, which 
came to him either as consequential on his clerkship or because 
he was a useful official. ,On the 23rd of July 1660 he was ap- 
pointed one of the clerks of the pri\ y seal, an office w hu h returned 
him £3 a day in fees. He was made a justice of the peace. In 
166s he was appointed a y ounger brother of the Trinity House, 
and was named a commissioner for managing the affairs ol 
Tangier, then occupied by an English garrison. In 1664 he 
became a member of the corporation of the Royal Fishery, to 
which body he was named treasurer when another official had 
brought the accounts into confusion, la that year he also 
joined the Royal Society. During the naval war with Holland 
(1664-67) he proved himself an indefatigable worker. As sur- 
veyor of the victualling, the whole burden of a most important 
department was thrown on him in addition to his regular duties. 
He in fact organized the* department. While the plague was 
raging m ixmdon in 1666 he remained at his post when many of 
his colleagues ran away, and he manfully avowed hts readiness 
to take the risk of disease, as others of the king's servant* faced 
the dangers of war. He iiad now gained the lull confidence of the 
ord high admiral, the duke of York, afterwards King James 11 . 
W hen, on the termination of the war, the navy office was violently 
.iturked in parliament, he was entrusted with its defence, lhe 
■speech which lie delivered at the liar of the House of Common* 
►n the 5th of Man h 166S passed for a complete vindication. In 
vohr-r fact the charges of mismanagement were well founded, but 
the fault was not in the officials of the navy office only, and Pcpys, 
who was master of the details, had no difficulty in throwing dust 
■n the eyes of the; House of Commons, which was ignorant. 
Nobody indeed was better acquainted with the defects of the 
office, for in 1668 he drew up for the duke of York two papers of 
inquiry and rebuke, ** The I hike’s Reflections on the several! 
Members of the Navy Hoard's Duty ” and “ The Duke's answer 
to their overall excuses " (Harleian MS. 11003). In 1669 lie 
travelled abmad . H 1* success in addressing parliament gave him 
the ambition to ben. me a member of tlie House of ( onunons. 
lie sUhk! for Aldlx>rough, hut the death of lus wife, on tl>e 10th 
*f November 1660, prevented him from conducting his canvas* 
*n ftrrson. and he was not elec ted. In 1673 he wa* relumed for 
i astle Rising. The validity of hts election was questioned by his 
t>pponent, Mr OfHey, and the committee of privilege decided 
.igainst him, f nit the prorogation of the house prevented further 
iirtion. 'Hie noqa^ery agitation was now growing in strength. 
The duke of York was driven from office by the Test Act, and 
IVpys was a« nised of “ popery," partly on the ground that he 
was said to keep a crucifix and altar in his house, partly because 
he was accused of having converted his wife to Homan lath oh 
ct*m. 'Hie crucifix story broke down on examination, but tlwre 
is some reason to believe that Mr* Pcpvs did become a Homan 
('atholtc. IVpyx was transferred by the king from the navy 
office to the secretaryship of the admiralty in 1673. In 1679 !w? 
was member for Harwich, and in the Iteighl <4 the popish plot ' 
mania he was accused, manifestly because he was a trusted 
servant of the duke of York, of betraying naval secrets to the 
French, but the charges were finally dropped . Pepy s w a* released 
on hail on the 12th of February 1680. In that year he accom- 
panied the king to Newmarket, and took down the narrative of 
his escape after the battle of Wormier. A proposal to make him 
head of King 1 * College, Cambridge, in i66», came to nothing. 
In 1662 he accompanied the duke of York to Scotland, where the 
uncleanly habits of the people caused him great offence. In 
1683-1684 he was engaged m arranging for the evacuation of 
Tkngier. He visited the place and kept a diary of his voyage. 
In Y6&4 he was elected president of the Royal Society. On the 
accession of King James II. in 1685 he retained his place as 
secretary to the admiralty, to which he bad been appointed by 
patent when James resumed the lord high adsniralship (June to. 


11*84), and IVpw wa* in vfleit mints!*- 1 i«*i the navy. The 
revolution of ifvSji ended hi* official career. He wan dismissed 
on the 9th of March 1689, and spent the rest of his life in retire* 
ment, and, except for a brief imprisonment on the charge of 
Jacobite intrigue in 1690, in peace. He died at his house in 
ilaphara on the 15th of May 1703, His last year* were passed 
in correspondence with his friends, who locluded Evelyn and 
Drydcn, or in arranging his valuable library, it wo* left on his 
death to hi* nephew, John Jackson, son of his sister Pauline, and 
in 1724, by the term* of his will, was tramJerrcd to Magdalene 
College, Cambridge, where it is still preserved. 

Such wa* the outward and vtsibie life of Samuel Pepy*, the 
public servant whose diligence was rewarded by sucres*. The 
other Pepy*, whom Sir Walter Scott called " that curious 
fellow," was revealed in 1825, when his secret diary was jiartly 
published. The first entry was made on the 1 st of January 1660, 
the last on the 31st of May 1669, when the increasing weakness 
of his eyes, which had given him trouble since 1664, compelled 
him to cease w riting in the condition* he impose*! upon himself. 
If there is in all the literature of the worldjt book which van In* 
called M unique " with strict propriety it is this, Confessions, 
diaries, journals, autobiograplues abound, but such a revelation 
of a mans self has not yet bw-n discovered. The diary is a thing 
apart by virtue of three cjualitics which are rarely found in per- 
fection when >cparatc ami nowhere eke in combination. It was 
secret* it was full; ami it was honest. That Pepy* meant it for 
In* own eye alone is dear. Hr wrote it in Shelton** sv-tem of 
| mdiygraphy published in 1641, which he complicated by using 
I foreign languages or by varieties of his own invention whenever 
! he* had to record the passages least fit to lie seen by his ^rvant* 
;>r by " all the world/' Helving on his cypher he put down what 
ever he saw, heard, felt or imagined, every motion of his mind, 
every ac tion of his body. And he noted all this, not a* he desired 
it to appear to others, but as it was to his seeing. The result is 
" a human dixmmcnt " of amazing vitality. 'Hie man who display* 
himself to himself in the diary is often odious, greedy, cowardly, 
casuistical, brutal. He tell* how he kicked hi* cook, and blacked 
lii* wife* eye, and wa* annoyed when others saw what he had 
done. He note* how he compelled the wives of unfortunate 
men who came to draw their husband’s puy at the navy uffi< e to 
prostitute themselves; how hr took " compliments /* that u Ui 
say gifts, from all who had business to do with the navy office; 
how lie got tipsy and suffered from sick headache; Jiow he 
repented, made vows of sobriety, and found «asuistua] excuse* 
for breaking Uiciii. The style is as peculiar as the matter 
colloquial, garrulous, racy from simpJicii y of language, and full 
of the unconscious humour which is never absent from a truthful 
act taint of Uu* working* of nature in the average sensual man. 
His position enabled lutn to wc much. Uis complete harmony 
with Use animalism and vulgarity of the Restoration makes him 
a valuable witness for his time. To his credit must lie put the 
facts licit he knew the animalism and vulgarity to be what lltey 
were , that he had a real love of music and gave help to musicians, 
Cesare Morelli for instance ; that Uiough he made money out of 
his places lie never allowed bod work to be done for the navy if 
he could help it , that he was a hard worker; and that be hail a 
<2tpacity for such act* of kindness and generosity as arc com 
fiatiblc vfiih a gn*s it mpmiment and a pcilestrian ambition. 

The diary, written in a very small fund in six volumes, was 
included among hi* tiouk* at Magduhnr. On the publication of 
Evelyn s diary in 1818, the then head of Magdalene, the Hon 
and Kcv. George Neville, decided t<; publish IVpvsV Fait of Uses 
MS. was deciphered by his cousin Lord Grenville. The library 
cofjtamed both the short and the long-hand copies of Pepy* s 
amount of King Charles'* to J ventures, but its hook* were so little 
known fyv the curators that this key was overlooked. The MS. 
was deciphered by Jolin Smith, afterwards rector of Baldock 
in Hertfordshire, between 1819 and i8i|. The first and partial 
edition, edited by Richard Neville Griffin, 3rd Lord Braybrooka, 
appeared in 1825 m two volumes quarto (Lor AJ on). * It attracted 
great attention and waa reviewed by Sir Walter Scott in the 
Qu*rt*riy for January 1 826. A second editiba m two octavo 
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volumes followed in i8j8 (London). A third and enlarged edition | 
in five volumes octavo appeared in 1848-1849, and a fourth in 
four in 1854 (I*ondon). In 1875-1879 l)r Minors Bright publisher! 
a still fuller edition in six volumes octavo (London). Many 
portraits of Pepys are known to have been taken and several can 
be traced. One was taken by Savill (1661), another by John 
Hales (1666), now in the National Portrait Gallery. A portrait 
by Sir Peter Lely is in the Pcpysian library, Magdalene College, 
Cambridge. Three portraits were taken by Sir Godfrey Kneller, 
of which one belongs to the Royal Society, and another is in the 
Hall of Magdalene. Prpys's only known publication in his life 
was the Metnoits of the Navy , but other writings have been 
attributed to him. 

Al7THOMTiKH.--The standard edition of Pepys* t Diary is that 
by if. B. Wheatley, in nine volume* octavo, with a supplementary 
volume of P$py»iana (London, 1891-1890). See also Wheatley * 
Samuel Pepys, and the world he lived tn (London, 1880); The Life , 
Journals and Correspondence of Pepys, by J. Smith (London, 1841); 
K. H. Moorhouse. Samuel Pepys l Administrator. Observer, Gossip 
(1909); and P. Lubbock, Samuel Pepys (1909). (I>. H.) 

PEQUOT, an Algonquian tribe of North American Indians, a 
branch of the Mohicans. They occupied the coast of Connecticut 
from Niantic river to the Rhode Island boundary. Together 
with their kinsmen, the Mohegans, they formed a powerful and 
warlike people, bitterly hostile to the early settlers. In 1637 the 
Pequots were surprised by the whites at their fort on the Mystic 
river, and suffered so complete a defeat that the tribe was hroken 
up, and its remnants took refuge with neighbouring tribes. The 
Pcquot country passed under the control of the Mohegans. At 
the height of their power the Pequots numbered, it is estimated, 
some 3000. I 

PERCEPTION (from Lat. percipere , to perceive), in psycholog)', 
the term specially applied to th« mental process by which the 
mind becomes conscious of an external object; it is the mental 
completion of a sensation, which would otherwise have nothing 
but a momentary existence coextensive with the duration of the 
stimulus, and is intermediate between sensation and the M ideal 
revival," which can reinstate a perceptual consciousness when 
the object is no longer present. This narrow and precise usage 
of the term " perception " is due to Thomas Reid, whose view has 
been generally adopted in principle by modern psychologists. 
On the other hand some psychologists decline to accept the view 
that tlfc three processes arc delimited by sharp lines of cleavage. 
It is held on the one hand that sensation is in fact impossible as 
a purely subjective state without cognition; on the other that 
sensation and perception differ only in degree, perception being 
the more complex. The former view admits, which the latter 
practically denies, the distinction in principle. Among thqsc 
who adopt the second view are F.. H. Titcncner and william 
James. James (Principles 0/ Psychology, ii. 76) compares 
sensation and perception as “ the barer and the richer conscious- 
ness," and says that " beyond the first crude sensation all our 
consciousness is a matter of suggestion, and the various sugges- 
tions shade gradually into each other, being one and all products 
of the same psychological machinery of association " Similarly 
Wundt and Titchcncr incline to obliterate the distinction between 
erception and ideal revival. Prior to Reid, the word perception 
ad a long history in the wider sense of cognition in general. 
Locke and Hume both use it in this sense, and regard thinking as 
that special kind of perception which implies deliberate attention. 
(See Psychology.) 

PERCEVAL* or Pkrcwkli.k (Ger. Panival, Fr. Perlesvaus, 
Welsh, Peredur), the hero of a comparatively small, but highly 
important, group of romances, farming part of the Arthurian 
cycle. Originally, the story of IVrceval was of the character \>f a 
folk-tale, and that one of remarkable importance and world-wide 
diffusion. He is represented as the son of a widow, “ la dame 
veuve," his father naving been slain in tourney, battle or by 
treachery, either immediately before, or shortly after his birth. 
The mother, # fearfql lest her son should share his father's fate, 
fiies to the woods, either alone with one attendant, or with a small 
body of faithful retainers, and there brings up her son in ignorance 
of his name, his parentage and all knightly accomplishments. 


I*he youth grows up strong, swift-footed and of great personal 
beauty, but, naturally enough, of very limited intelligence. This 
last is one of the most characteristic traits of the Perceval story, 
connecting it alike with the Irish Lay of the Great fool , and the 
Teutonic DUmmling tales. He spends his days chasing (he 
beasts of the forest, running them down by sheer speed, or killing 
them with darts (javelotx) or bow and arrows, the only weapons 
he knows. , 

One day, however, he meets a party of knights in armour; he 
first adores the leader as God, and then takes them to be some 
new and wondrous kind of animal, asking the most naive 
questions as to their armour and equipment. Being told that 
they are knights he determines that he too will be one, and 
returns to his mother announcing his intention of at once setting 
forth into the world to seek for knighthood. Dressed as a 
peasant (or a fool), he departs (his mother, in some versions, 
dying of grief), and comes to the king’s court. Of course in the 
romance it is the court # of Arthur; probably in the original tale 
it was simply “ the king." rfere his uncouth behaviour and great 
personal beauty attract general attention, and he is alike mocked 
by Kay, and his future distinction mysteriously foretold. He 
slays a foe of Arthur's, the Red Knight, who has insulted the 
king, and challenged the knights of the court, who, for some 
mysterious reason, are unable to respond to the challenge. 
Dressing himself in the armour of the slain knight, which he has 
great difficulty in handling and eventually puts on over his 
peasant's garb, he sets out on a series of adventures which differ 
greatly in the various versions, but the outcome of which is that 
he becomes a skilful and valiant knight and regains the heritage 
of his father. 

This, the Perceval story proper, has been recognised by 
scholars us a variant of a widespread folk-tale theme, designated 
by J. C. von Hahn as the Aryan Expulsion and Return formula, 
which counts among its representatives such heroes as Perseus, 
Cyrus, Romulus and Remus, Siegfried, and, as Alfred Nutt has 
pointed out, Arthur himself. This particular variant appears to 
I* of Hritish-Ccltic origin, and the most faithful representative 
of the original tale is now very generally held to be the English 
Syr Percyvelle of dalles , a poem preserved in the Thornton 
manuscript. Here the hero is nephew to Arthur on the mother's 
side, and his father, of the same name as himself, is a valiant 
knight of the court. A noticeable feature of the story is the 
uncertainty as to the hero's parentage; the mother is always a 
lady of rank, a queen in her own right, or sister of kings (as a 
rule of the Grail kings); but the father's rank varies, he is never 
a king, more often ‘merely a valiant knight, and in no instancr 
j does he appear to be of equal rank with his wife. This 
distinguishes the story from that of Lanrelot, with which some 
modern scholars have been inclined to identify it; for Lancelot's 
parentage is never in doubt, he is fis du rot. 

The connexion of the story with Arthur and his court brought 
about a specd*y and more important development, the precise 
steps of which are not yet clear : Perceval became the he ro of the 
Grail quest, in this ousting Gawain, to whom the adventure 
originally belonged, and the Perceval became merged in the Grail 
tradition. Of the Perceval-Grail romances the oldest from the 
point of view' of manuscript preservation is the Perceval or 
Conte del Graal of Chretien de Troyes. Two manuscripts, indeed, 
the British Museum and Mons texts, preserve a fragment relating 
the birth and infancy of the hero, which appears to represent 
the source at the root alike of Chretien and of the German 
Partmdf but it is only a fragment, and so far no more of the poem 
has been dis»x>vercd. Chretien left his poem unfinished, and we 
do not know how he intended to complete the adventures of his 
hero; but those writers who undertook the task, Wauchier de 
Denain, Gerbert de Montreuil and Manessier, carried it out with 
such variety erf detail, and such a bewildering indifference to 
Chretien's version, that it seems practically certain that there 
must have been, previous to Chretien's work, more than one 
poem dealing with the same theme. The German poet. Wolfram 
von Eschenbach. whose Panitml in parts closely agrees with the 
Perceval and who was long keld lobe a mere transktorof Chretien, 
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differs widely in the setting o( his story. He give* an introduction, version is the poem of Wolfram von Evhcnbach. though the 
in which the adventures of the father, here a prince of Anjou, Grail, of course, is represented in the form of the Christian 
are related; a conclusion, in which the Swan-Knight, Lohengrin, j relic, not as the jewel talisman of the Prtntnai; but the psycho* 
is^nade PravaPs son;J»e represents the inhabitants of the | logical reading of the hem's character, the distinctive note of 
~ ‘ and makes the Grail itself I von Eschenhach s version, has been adapted by Wagner with 


Grail castle 


istle as Templars (Templeisen); a 
. Finally, he reproaches Chr/t* 


a stone. Finally, he reproaches Chretien with having told the j marvellous skill, and his picture of the hero's mental and spiritual 
story amiss, whereas Kiel, the Provencal, whose version Wolfram ! development, from extreme simplicity to the wisdom bom of 
was following, had tokl it aright fn*n beginning to end. It is j perfect charity, is must striking and impressive, 
certain that Gerhert knew, and used, a Enteral which, if not j BinuouftxrHv There arc early printed editions of the Pettopal 
Riot’s poem, must have been closelv akin to it ; as he too makes j (tSJ«) «f the iVrWaiM (1510 and 152.0. The PertevmJ was 
the Swwn-Knight a descendant of the Grail hero. The probability j j"* 1 . the Mon* text by Nrtvin ft» vol* «** 1B71); , Syr 

seems to be that the earliest 1 erceval lHrmil romance was com* | f or |^ c Camden Society /Wun/ exist* in numerous editions; 
posed at revamp, and was coincident with the transformation, critical texts have been edited by Uchmami (1891), Martin (igoj) 
under the influence of the Saint-Sun g legend, of the originally ! end l.citrmann (1902- lyop. Por the general reader the most 
Pagan talisman known as the Grail into a Christian relic, and ! U V tha V* ***** MititlaUeu. 

.b« ,hU ... n»r, <» fc. « ,h. root o, .11 I " VS££l. W HaTTHwOw* 

versions. # # with excellent notes and appendices) ; Ena. tmn*. by J. I.. Weston 

Besides the poems, we have also two prose Prneval romance*, (ik<mV The ’* DWot M IVrreauf waa pubnahed bv H ocher in vol. i. 

thprelatiw portion «»f which has not vet been. s»tisf#.tonlvdptrr- i l * N< *"* •*> edittoa oWthi Modem text h»< 

■ ruL * r*# u u * ii . l aU> l>een prepared. fVrfoirsss was published hy Botvin in vol i. 

a ’ •• , * ” r I ls !°! , ln m ^ ll J 4 7 1 pb < <*y> • l he so-called » | IU CH |ii| oa n f Chretien's poem. The Welsh text, with translation, 
“ Didot (from Unoriginal possessor M. hirmin- Didot), now in the * !u. t*xn edited by Canon Williams A fine inundation by Hr 
BibliotWque Rationale , Paris; the other, and much superior text, I '■ielwMian Kvans t* published in ” The Temple Hammc*. ’ under the 
in the BiWioteca FMen*. Modena. In both the roman.e i " u r {*? W, C* H» itvry 0/ M« // ajv f.r ml Prtrtut -will lie found 

4 11 1 g u . , .. . , 4 . 111 Antes! Nutt % edition of the (1901). tor the critical 

("Hows the prose renderm# of Horron > /<>*/>* of .4 n math,* ln .. lmrn , thr v-« J*e L*t»n4 of S,r (Grimm 

and Merlin . and prreedrs a Mart Artur, thus forming part of Library, vol xvu ); PnU*v*H% by Nitte (t^)\ l*4pn<i% of the 
a complete cycle. The text shows a mrions mingling of >ourtr>; ; Lhtma by J. L. Woton. (J. L. w.) 

the real primitive Perceval story, the Enj antes, is omitted; he ! PERCEVAL, SPENCER (17^21812), prime minister of Kng* 
grown up in his father s house and gor* to court at hi* wGh. land from i8o<> to tKi j. m*<oiv| son of John, 2nd earl of Kgmonl, 
Uter. however, stories whiih certainly dense from an early ! was lx»rn in Audlcy .S<|iiare, bmdon. on the ist of Nosrmlier 
non Grail tradition are introdmed. and there are refrrrnte.s ; i 7 (,2. H c was educated at Harrow and at Trinity College, 


which imply a knowledge of the prose LantH** and of Chretien's 
poem. The romance is prolrahlv a somewhat late, ami not 
very skilful, compilation. The other prose romance, the 
PerUfvaus . is decidedly superior in literary form, but here loo 
we have a mingling of old and new elements. Hie En/aners 
storv is omitted, and there are parallels with the Orman 
Par aval, with Wauihicr de lJenain and with Gerliert, while 
much is peculiar to the Prriespaus itself. It is not irnprolmbie 
that it represents a free and individual working over of the 
original Fescarnp \er*ion, and that in its Uter dupe it w*» 
intended to form, and did at one time form, the ()uest se« lion 
of the cyclic redaction of the Arthurian prosr romances, la-mg 
dislodged fn»m this position by the (iaiahad (heir It is a 

• iirious fa«t that the printed editions alway* give it in 'onjunt 
tion with thi* latter and that the two ha\e :umi lxx*n pre^ r\ed 
irigether in a Welsh manus*ript translation. We aU> jk»s^<ss 
> n one of the so-called Uahntafi a Welsh version of the tale. 
Peredur 1 son of Eivairt Ibis appear t«» Ik- a free rendering « »f 
the Adventures found in Chretien combined with incidents 
drawn from Welsh tradition. TTii* was at one time claimed a* 
the original source of all the Perceval roman* es, but th»* theon 

• anmit he maintained in fare of the fai t that the writer gues in 
one place what is practically a literal translation of Chretien's 
text in a passage which there is strong reason to believe was 
Uirrowed bv dirftien from an earlier poem. In order of tune 
the Peredur probably ranks latest in the series of IVneial 
romances, which, however, does not detract from its interest a* 
a possible representative of genuine Welsh tradition*, unknown 
to other writers. 

The value and interr^t of the Perceval romance* stand \er> 
*ugh. not alone for their intrinsic ment. th<mgh that is ron- 
dderable— Oir^tien's Prr<tvai. though not his best jxiem, is a 
favourable specimen of his work, and von Kschenhs* h's Parzmri. 
though les* elegant in style, is by far the most humaitlv interest 
•ny. and at the *ame time, most deeply spiritual, of the Grad 
f omames- but also for the interest of the subject-matter. TV 
Perceval story is an admirable folk-tale, the Grail problem 
>s the most fascinating problem of medieval literature ; tlie two 
combined form a romance of quite unique charm and interest 


Cambridge, and was called to the liar at Limnin'* Inn in 1786. 
A very able speech in mnnexion with a fainou* forgery caws 
having drawn attention to his talent*, hi* stnee** was from that 
time rapid, lie wa* soon regarded a* the h ading counsel on the 
Midland circuit, and in i;gf> Vcame a k.C. Entering ^larlia- 
ment for Northampton in April of that year, he distinguished 
hmisrlt l»v bis s|Kxches in *uii|xut of the adnunislration of Pitt. 
In 1801. on the formation of the Addington ad mi m stratum, he 
was upturned v*ln itor grncia), and in 1802 lie V< attic attorney-* 
grneral. An ardent opponent of Catholic Knmnc ipati<g>, he 
ilehvt rrd in »Ho; a h on the *ubjv« t wlmli luljw'd to give 
the deathblow to the (tremille administration, upon whuh lie 
U‘« arnc > haruellor of the exi hequrr under the diike of Portland, 
whom in 1 Hex; hr *un ceded in the prrnumhip. Not withstand 
mg that hr had tin* assistant c m the laliinrt of no statesman 
of tjie first rank, fir mi<< reded in retaining ofh<e till he was .shot 
bv a rvmn named Bellingham, a I bankrupt wiili a grievance, who 
hiu! vainly allied to him for rr»lrr*s. in the lobby i*f the House 
of Commons on the nth of Mav 1812. Bellingham wastertainly 
insane, but the pica was set aside and he was hungrd. Perceval 
was a \igorou* detiafer. s|k*« tally excelling m replies, in whnh 
his thorough masters of all the dctuil* of hi* subject gave li nt 
a great advantage. He married m i;c>o and had six son* and 
mx daughters ; one of the latter married Sj^ncer Horatio Walpole 
(if. iHi>8). home secretary, and their son Sir Spcmer Walpole t 
the wclhkpown In- ton an, {niblished an excellent biography of 
IVr« eval in 1874. 

See aUo V. Trrhcrne. S/'cwrr Prut vat 

PERCH (through I r from I>al ftrn a, (it t the last 
word t* cormc<1ed with rcy#*rc*. dark -colon red. ^totted), a 
fresh-water fi*h (Perea fluvtatiln), general^ diMnlmted cner 
Ixurop*, northern A*«a and NTA1I1 America, and *0 well known 
a* toJtave lieen «eh-* ted for tV t> f*r of an entire family of spiny - 
raved fidies, the Perudae, wbwh 1* reprrsenird in LurrifM'an 
frevh-water* In se veral «#ther fidie* mu h as tV jaipt! (Aceruta 
irrnua) and the pikejierch (Luaopetca). It inhabit* river* a* 
well as lakes, but llgne* best in water* with a depth of not 
lex* than j ft.; in large deep lakes it frequently <Je vends to 
depth* of $0 fathoms ami more. It <*< ur« in SiAndinavia a* 


This has been practically proved by the extraordinary were** j far north as the tylb parallel, but doe* not exlend to Iceland 
which has attended Richard Wagner* dramatic re-telling of j or any of the islands north of Europe. In /he Alps it aftcendfto 
the leeend in his P*r$if<d. The immediate arwirre of this | an altitude of 4000 ft* § 



PERCH - PERCY (FAMILY) 


The shape of its body is well proportioned, but many varia- 
tion* occur, some specimens being singularly high! lacked, others 
low and long-bodied; sometimes such variations are local, and 
Agassi/, and other naturalist* at one time thought it possible to 
distinguish two species of the common pen It of Europe; there 
are not oven sufficient grounds, however, for separating specifi- 
cally the North American form, which in the majority of ichthyo- 
logical works is described as Rerca fiaveseem. The brilliant and 
striking colour* of the perch render it easily recognizable even 
at a distance. A rich greenish brown with golden reflections 
cover* the back and sides, which are ornamented with five or 
seven dark cross bands. A huge black spot occupies the 



at Vale in 1815, and in 1820 took the degree of M.D., and started 
practice in Berlin. He contributed verse to the Microscopic 
a semi-weekly paper, founded at New Haven in 1820. 
In this first appeared hi* best-known poem, “The Suicide,*’ 
which reflects his chronic melancholy, due doubtless to ill health; 
it was begun in 18 1 6 and finished in 18 jo, after he had actually 
made two attempts on his own life. In 182.? Percival became 
an editor of the Connecticut Herald at New Haven; and in 1824 
he was in turn an assistant-surgeon and lecturer on chemistry 
at West Point, and an inspector of recruits at the Quire* town 
(Mass.) Navy Yard. He prepared (18261S31) an English 
edition of Malle-Brun's Geography (published 1834); and in 
1827-1829 read the manuscripts and proof-sheet* of Webster s 
Dictionary , giving special attention to scientific words. In 1835 - 
1840, with Professor ( harles L. Shepard (1804 18 86), he made 
a geological survey of Connecticut; his Report <1842) showed 
great learning and tin* h patient research. In 1854 he became 
state geologist of Wisconsin, and in 1855 published one volume 
of his Report ; the second he had nearly completed at the lime 
of his death, on the 22ml of May 1856, At Hazel Green, \\ isconsia. 

See liis Poetical Works (2 vols,, IWvston. 1839b with a biographical 
sketch by I.. W. bitch; and Julius if. Ward, Lift ami Letters of 
James (*ate§ Penival (boston. 1800). 


membrane between the last spines of the dorsal fin; ami the 
ventml, anal and lower part of the caudal are briglfl ver- 
milion. In the large peaty lakes of north Germany a beautiful 
variety is not uncommon, in which the golden tinge prevails, 
uh in a goldfish. 

The perch is strictly carnivorous and most voracious; it 
wanders about in small shoals within a certain district, playing 
sad havoc among small fishes, and is therefore not to In? toler- 
ated in waters where valuable fry is cultivated. Perch of three 
pounds in weight are not infrequently caught in suitable local- 
ities; one of five would now be regarded as an extraordinarily 
large *|>ecimen, although in older works wc read of individuals 
exceeding even that weight. 

Perch are good, w holesome food, and highly esteemed in inland 
countries where marine fish can be obtained only with difficulty. 
•The nearlv allied pike-perch is one of the best European f«>od- 
lishesb The perch is exceedingly prolific; it begins to spawn 
when three years old, in April or in the first half of May, deposit- 
ing the ova, which are united by a viscid matter in lengthened or 
net -shaped bands, on water plants. 

PERCH (through Er. pereke from I ait. pertua , a pole or rod 
used for measurement), a bar or rod used for various purposes, as 
e.(j. for u navigation mark in shallow waters, for a support on 
whii h a bird may rest, or for a pole which joins the back with 
the fine part of a wagon or other four-wheeled vehicle. As a 
term of linear measurement, “ perch,” also “ rod ‘ or “ pole," 

* t f» J ft., 5J yds.; of superfidal area, \o\ sq. yds.; 1 60 perches 
■ 1 acre. As a stonemason’s measure, a “ per* h *’ ■« 1 linear 
pen h in length bv ij It. in breadth and 1 tt. in thickness. 

PERCHE, a region ot northern France extending over the 
departments of Orne, Eure. Eure-et-Loir and Sort he. It* 

boundaries are Normandy on the N. and W., Maine on the S.W., ' 
V r enddmois and Dunois on the S. t Bcauce on the K. ^nd Thime- 
rais on the N.K. The greater part of the district is occupied 
bv a semicircle ot heights (from *50 to 1000 ft. in height) stretch- 
ing Irom Moulins-la-Marche mi the north west to Montmirail 
on the south ; within the basin formed thereby the shape of which 
is defined by the Hnisiie, an affluent of the Surthe, lie the chief 
towns Mortagne, Nogont-le Kolrou and Bclleme. Stin k -raising 
and dain* farming are flourishing in the IVrehe, which is famous 
for the production of a breed of large and powerful horses. 
Eider tipples and pears are grown throughout the district. In 
the middle ages the Pcrche constituted a counts hip of which 
Gnrlnui, Mortagne anfl Nogcnt-le-Rotrou *were successively the 
capitals. • I’mltr the anaen regime it formed, together with 
Maine, a g#wmnewirH/ of which Mortagne whs the capital. 

PERCIVAL, . JAMES OATES (1705 n 8 56V American poet, 
philologist apd geologist, was born in Kensington parish. Berlin, 
Gonne* ticut, on tl». 15th of S’ptembcr 1795. He graduated 


PERCY (Family). This family, whose deeds are so prominent 
in English history, was founded by William de Penn (c. 1030 
icx/6), a follower of the Conqueror, who bestowed on him a 
great fief in Y orkshire and Lincolnshire. The register of W hitby 
Abbey, whir h he founded anew, and in later days the heralds. 
; were responsible for the fabulous origin and pedigree of the 
family which arc still current. By Emma, daughter of Hugh dr 
| Port, a great Hampshire haron, W illiam was father of several 
! sons, of whom Alan the eldest succeeded him. lhs grandson 
William was the last of the house in the direc t line, and left two 
sisters and oy-heircsse*. Maud countess of Warwick, who died 
childless, and Agnes. Agnes de Peri l had married Josceline. 
styled “ brother of the queen ’’ (iy. Adehza of Louvain, sound 
wife of Henry L). whose legitimacy has been questioned, and 
j from this marriage descended the second house of Percy (which 
1 name it assumed), till its own extinction in the male line five 
i centuries later (ib;o). By it was brought into the family the 
1 great Pet worth estate in Sussex, which J nsec line had obtained 
I from his sister, who was holding Arundel and its fief. Hi* son 
| Richard (<\ 1170 1344) and Richard’s nephew W illiam (r. 1183 
! 1245) were among the baron*. who rose in arms against John, 
f but the latter made his peace with Henry 111 ., and had his 
j lands restored to him. Richard dr Pen v was one of the twenty 
five barons appointed to enforce the observance of M gna 
(’art a. 

The nt xt* important member of the family is W illiam’s grandson 
Henry de Percy (<*. 1273 1315), whom Edward L, after the deposi- 
tion ot John Haho! , appointed governor of Galloway, and who 
was one of his most active agents in the subjugation of Scotland 
till the sum** of Robert Bruce drove him out of Turnl>erry 
( astir, and made him withdraw into England. He wa> rewarded 
bv Edward 11 . with the 1 warren title ot earl of Garrick, declared 
to be forfeited by the Scottish hero; and the same king appointed 
him governor of the castles of Bamhurgh and Scarborough. 
But in 1309 he himself made hi* position strong in the north of 
England bv purchasing lands from Anth»nv Bek, bishop of 
. thirham, among which was the honour of Alnwick, the principal 
| seat of the family c\er since. The Percy > had thiefly resided 
till then at Spofforth in Yorkshire, and their connexion with 
Norihumlierland dans from this acquisition. Henry’s son. 
another Henry t«. 1299-1352), took part m the league against 
Edward fl.’s favourite* the Despenscrs. was in favour with 
Ed wan) HI*, and obtained from Edward Bahol os king of 
Scotland grants of Iawhmal>en, Annandale and MoffaUlale. 
which he surrendered to the English king for the castle and 
comtahleship of Jedburgh, or Jedworlh, with the forest of Jed 
worth and some neighbouring towns, A few years later, in fulleT 
recompense of the unprofitable gift of Raimi, a grant <»f 500 
marks a year was made to hint au* of tlie ufd cust<ims at Berw i« k 


PERCY (HOTSPUR) 


and in 1,346 hr did splendid service to his Mmteign l*y defeat ir>g 
and taking prisoner David II., king of Scotland, at the battle of 
Neville's Crow. 

•To him succeeded another Henry Pern- (tpj- 1 368), a feudal 
baron like his predecessors, who fought at Crfcv during his 
fathers lifetime and whose brother Thomas Pern’ <1333- 1360) 
was bishop of Norwich from 1356-1 369. 'Hie nest head of the 
Percy* was Henry’s sdh, another Jlenry, who was made earl 
of Northumberland at the coronation of Richard II.. and whose 
younger brother Thomas (d. 1403! was created earl of Worcester 
m 1307. 'Hie 1st earl of Northumberland, father of the famous 
!lnt$pur, Sir Henry Percy (y.tv), was killed at Bramham Moor 
in 1408, while in Arms against the king, and his title and estates 
were forfeited. But. by an act no less gracious than politic. 
Henry V. restored them in 1414 to this earl’s grandson, Henry 
(1394-1455), then a prisoner with the Scots, whose liberation 
lie had no difficulty in procuring from the duke of Albany during 
the time of James l.*s captivity, • Frcffn that day the loyally 
»f the family to the house of Lancaster was steadfast and 
undeviating. The 2nd -ear! died fighting for Henry VI. at 
the first battle of St Albans in 1455; l ^ c Jtd. Henry (1421 
1461), was slain on the bloody field of Tow ton; the 41I1. ! 
Henry (1446 1480), was killed in quelling an insurrection in the 
tunc of Henry VII. Sn strong was the Lancastrian feeling of , 
the family that even Sir Ralph Percy (1425 14*14), a brother • 
of the carl w ho fell at Tow ton, though he had actually submitted : 
once to Edward IV., turned again, and when he fell at Hedgin' 
Moor in April 1464 consoled himself with the thought that lie j 
had, as he phrased it, “ saved the bird in his ! 

No wonder, then, that in Edward IV , \ days the title and ; 
estates of the family were for a time taken away and given to 
John Neville Lord Montagu, brother of Warwick the king maker j 
But the north of England was so accustomed to the rule of the 
Pen v* that in a few years Edward saw the necessity of rrstoring j 
them, and did so even at the iust of alienating still further the 
powerful family of the Nevilles, who were then already on the 
point of rebellion. 

A crisis occurred in the fortunes of the family in the reign of 
Henry Vlll. on the death of Henry Algernon, fith «arl (r. 1503 
1 5 >7 >. whu*a’ brothers Sir Thomas and Sir Ingtlram Percy, 
much against his will, had taken part in the great insurrection 
♦ ailed the Pilgrimage of Gra<e. A thriftless man, of whom it is 
murdrd that in his youth he was smitten with the charms of 
Anno lioliy n, but was furred to give her up and marry h woman 
he did not love, he died < hildless, after m lhng*many of the family 
estates and granting the other* to the king. The title was 
Surfeited on his death, and was granted by Edward VI. to the 
ambitious John Dudley, earl of Warwick, who was attainted 
in the sue (ceding reign. It wan restored in the days of Queen 
Mars* to Thomas Perry (1528 1572), a nephew of the fith earl, 
who, being a stanch Roman Catholic, was on« of the three 
carls who took the lead in the <rlel»ratnd rising of 1572, and was 
beheaded at York. His brother Henry (c, 1532 15851, who 
Micceeded him, was no less unhappy. Involved in Throg- 
morton's conspiracy, he was lummitted to the Tower of lamdon. 
and was supposed to have shot himself in IkxI with a p&slni 
found lieside him; but there were gTave suspicions that it had 
!>ecn discharged by anothrr hand. Hi* tun, Henry ( 1 5**7 1632). 
the next earl, suffered hkc his two predecessors for his atuu hrnent 
to the religion of his forefathers. The Crown lawyer* sought 
tn vain to implicate him in the Gunpowder Plot, but he was 
mpmoned for fifteen years in the Tower and tompcllcd to pay 
a fine of £30,000. Algernon (1602- 1 068), the son who next 
succeeded, was a parliamentary general in the Civil War. At j 
length, in 1670. the male line of this illustrious family became ; 
extinct, at least in the direct line, about five hundred years after 
the marriage of Agnes de Pcrci with Josrdine of Louvain. 

The representation of the earlier Percy* had passed away « 
through the daughters of Earl Thomas, beheaded in 1572, but j 
hi* earldom of Northumberland (created anew for him in 1557) 
had passed to his brother Henry’, under a tpertal remainder, 
and appear* to have become extinct ixt 1670, though persistently 


J claimed by |*me* Percy, "the trunk-maker." The last earl's 
j daughter Elizabeth, a great hoireas, was mother by Outlies 
! Seymour, 6th duke of Somerset, of Algernon, 7th duke, who was 
{ summoned (in error) as land Perry in 172a and created earl of 
j Northumberland in 1749. On the duke's death in 1750 his 
earldom of Northumberland passed under a spmal remainder, 
with the main inheritance of the Perrys, to Sir Hugh Smithson. 

, I wirt. (1715-1786), who had married his daughter and eventual 
heiress in 1740. and was created duke of Northumberland and 
; Ear) Perry in 1766. From this marriage descends the present 
ducal house, w hich hears the name of Percy in lieu of Smithson, 

I and owns vast estates in Northumlwrland. 

1 Alnwick (astir, their chief seat, where much state is still kept 
! up, has been described by Mr Clark as ** probably the finest 
extant example of a Norman castle of litis type, having an open 
keen and a complete enceinte.” It had been hardly onnipird 
and tn decay for some two centuries when the present family 
succeeded to it. but was restore*! by them to its former splendour 
bet wren 1750 and 1786. “ Princely Petymth, 0 however, the 
seat of the iatcr Percy* , with their ancient Sussex estates and 
those in Yorkshire (l<ec onfield) and Cumberland (Cockarmouth), 
all passed away in 1750 with the earldom ol Kgrrmont and 
barony of (ockermouth to Charles Wyndham. nephew of the 
7th (hike of Somersrt, and these estates are now hekl hy laird 
Ixconfield. The actual rqiresenlation in blood of the later 
IVrcys (r.r. from 1572) |ias*ed in 1865, on the death of the 
4th duke, to the dukes of Athol), who in virtue of it are laird* 
Percy, under the writ of 1 721, the oldest of the family titles now 
rrmainmg. The ancient lawdon residence of the Percy*. 
Northumltcrkind House, (haring Cross, was removed to make 
way for Northumberland Avenue. Alwve it Mood the Percy 
crest , a (blue) lion w ith stiffly extended tail ; ImiI the famous badge 
of the house was the while crescent or hail moon— 4 * the Half* 
Moone shining all *oe faire ’* of " the Northern Rising " liallod ~ 
with a pair of manacles. 'Their coat of arms was a blue lion 
rampart on a yellow ground ’* launc o un bleu lyon rampart ’■ 
of thr Carlavcrork roll. Mated, lait wrongly, to have been 
derived from the dukes of Louvain and Brabant. With it they 
j quartered the “ Luces *’ coat of the Lucy a of Cnrkrrtnonlh after 
sure red mg to their estates, whence the lines in The Halil* of 
! Ottrrbcurne : * 

" I tic 1. (Kelts «nd ihc OeasatitiU U»th, 
l he Skolts fought iIk-iii rtgaync. ’ 

Sic I; It. Ill I onhlanquc, Annals of Ike Home of Piny (ih#7), 

; 4 rut C# JlrciiAii. llutotx of the ffouie of Veuy (edited by W. A. 
j Lindsay. f<j02). Imth somewhal adulnt’ ry and needing critical 
j revision; Tate. History of Alnwuh (tHOO); Mar uhor nr* pnprr on 
Uw l’cr< v% met tUc-tr (. as* tew in the Newcastle volume ol tlui Atfhaeo 
i logttal Institute K. A I iceman. ' Ihr Pelt v ( astir* ' (1*75) 

in f ntfwk and /)ti/n<fi; T. C Itftk, Medieval Military 

: Afektlettuee ft HH4) 4 C\ K Onkaynr) (vmplrle Peerage (1895). *ol vi ; 
lhMu»p iVicy, S' ortkutnbefland Homteho/d Hook. See m)«i rise 
article SarthumUrland. h*tt$ and Duke* vf. (J. O a.; J. If. II .7 

PERCY, SIR HENRY, cmllrd IforxHtg (1364 1403I. rldcat ami 
of Henry, ist earl of Northumberland, was horn *41 the 30th 
of March 1364. He saw a»;tivc service when he was fourteen 
at the siege of Berwick. Six years later lie was associated with 
his iatlier tn the wardetislnp of the eastern marrh of Scotland, 
and his ai'aJ in lairdrr warfare won the name of Hotspur for 
him from his opjxments. In i,t86 he wa« wnl to Calais, and 
raided Ermch territory, fwt wax slxa’Uy afterwards mailed 
to defend England againM a naval attaik by France, In 
popular story and ImNotI he is known as one of the heroes of 
Ottcrbum or Chevy ( base, wjuch is the subject of one of the 
*moj|f stirring reiitab of Troissa ri. In the summer of 1 ywt the 
Scots invaded England by way of Carlisle, sending a small Ixxjy 
under the earl* of Doughu, Mar and Moray to invade Northum* 
berland. flse earl of Northumberland remained al Alnwick, 
but sent his son* Sir Henry and Sir Ralph against the enemy. 
In hand-to-hand fitting before the walfi of Newcastle, Douglas 
is said to have won Sir Henry** pennon, whirh ben wore to fix 
upon the walls of Dalkeith. Tltr Si <>t% then retreated to (A Ur* 
Inim, where Perry, win* was bent on rexovanng his pennon, 
attacked them on a fine August cveningan 1388, fkmgUs'wan 
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slain in the battle, though not, as is stated by Walsingham, by 
Percy’* hand : Henry Percy was captured by Sir John Mont- 
gomery, and his brother Ralph by Sir John Maxwell. Hotspur 
was released on the payment of a heavy ransom, to which 
Richard II. contributed £3 000 , and in the autumn his term as 
warden of Carlisle and the West March was extended to five 
years. In 1390 together with his father he joined Henry' of 
Jjtncastcr. Henry IV. gave the charge of the West March to 
Northumberland, while Henry Percy received the castles of 
Bamburgh, Roxburgh and Berwick, and the wardenship of the 
East March, with a salary of £3000 in peace time and [12,000 in 
war. During the first year of Henry* reign Hotspur further 
was appointed justiciar of North Wales and constable of the 
castles of Chester, Mint, Conway, Denbigh and (Carnarvon. 
Henry also gave him a grant of the island of Anglesey, with the 
castle of Beaumaris. William and Rees ap Tudor captured 
Conway Castle on the rst of April 1401, and Percy in company 
with the prince of W r alc* set oftt to recover the place, Percy 
providing the funds. In May he reported to the king the 
pacification of Merioneth and Carnarvon, and before the end 
of the month Conway was surrendered to him. Meanwhile he 
wrote demanding arrears of pay, with the threat of resignation 
if the money were not forthcoming, but the king intimated 
that the loss of Conway had been due to hi* negligence, and only 
sent part of the money. He had the same difficulty in obtaining 
money for his northern charge that he had experienced in 
Wale*. 1 Anglesey was taken from him, and he was deprived of 
Roxburgh Castle in favour of his rival, the earl of Westmorland. 
The Scots again invaded England in the autumn of 1402, headed 
by the earl of Douglas and Murdoch Stewart, son of the duke 
of Albany. Northumberland and Hotspur barred their way at 
Mill field, near Woolcr, and the Scot* were compelled to fight 
at Humhledon, or Homildon Hill, on the 14th of September. 
The English archers were provided with a good target in the i 
masses of the Scottish spearmen, and Hotspur was restrained j 
from charging by his ally, George Dunbar, earl nf March. The 1 
Scottish army was almost destroyed, while the English loss is 
said to have been five men. Disputes with the king arose over 
the disposal of the Scottish prisoners, Percy insisting on his right 
to hold Douglas as his personal prisoner, and he was summoned 
to couet to explain. It is related that when he arrived Henry 
asked for Douglas, and Hotspur demanded in return that 
his brother-in-law, Edmund Mortimer, should be allowed to 
ransom himself from Owen Glendower, with whom he was a 
prisoner. High words followed, in the course of which Henry 
called Percy a traitor, struck him on the face, and drew his 
sword on him. Percy is said to have answered this defiance 
with the words, " Not here, but on the field.” This was late 
in 1402, and in 1403 Hotspur issued a proclamation in Cheshire 
stating that Richard II. was alive, and summoning the inhabi- 
tants to his standard. He made common cause with his prisoner 
Douglas, ant! marched south to join forces with Glendower, 
who was now reconciled w-ith Mortimer. Hr was reinforced 
by his uncle Thomas, earl of Worcester, who, although steward 
to the household of the prince of Wales, joined his family in 
rebellion. The mythical Richard II. was heart! of no more, and 
Percy made himself the champion of the young earl if March. 
When he arrived at the Castle Foregate, Shrewsbury, early on 
the a 1 st of July, ami demanded provisions, he found the king's 
forces had arrived before him. He retired in the direction of 
Whitchurch, and awaited the enemy about m. from 
Shrewsbury. After a long parley* in which a truce of two days 
was even said to have been agreed on, the Scottish eatl of 
March, fighting on the royal side, forced on the battle inMhe 
afternoon, the royal right lieing commanded by the prince of 
1 The dissatisfaction of the Per* vs seems to have been chiefly j 
due to the money question. Sir J H. Ramsay (/.«wr<u/*r ami 
York) estimates that in the four years from 1599 to 1403 they had j 
received from the king the sum of £41.750, which represented a 
very Urge capital ill the 14th centurv. and they had also received 
considerable grants of Und. King Henry IV. was about to march 
north himself to bok into the real relations between the Percy* 
and ^he Scots, when oiv the 6th of July 1403 Henry I*rrcy was in 
open rebellion. * 


Wales. Hotspur was killed, the earls of Douglas and Worcester, 
Sir Richard Venables of Kinderton, and Str Richard Vernon 
were captured, and the rebel army dispersed. Worcester, 
Venables and Vernon were executed the next day. Percy's 
body was buried at Whitchurch, but was disinterred two days 
later to lie exhibited in Shrewsbury. The head was cut off, and 
fixed on one of the gates of York. 

See Northumberland. Earls awo Dukes of; and Percy : 
(Family). Also Chromqu # de la fra is on ft mart dt Rickard II.. 
ed. B. Williams (Eng. Hint. Soc.. 1846); J. Creton, Ht start du ray 
Richard II.. ed. John Webb, in Arckaealogia (xx.. 1824); and Adam 
of U*k'» Chronic on. 1377-1404. ed. E. M. Thompson (1876); the 
authorities are cited in detail in J. H. Wylie's England under 
Henry IV. (1881-1898). and Sir J. H. Ramsay's Lancaster and 
York I Oxford, 1092). Ho) inshed's Chronicle was the chief source 
of Shakespeare's account of Hotspur in Henry / V. 

PERCY, THOMAS ( c . 1560-1605), one of the Gunpowder 
Plot conspirators, was a son of Edward Percy of Beverley, who 
was grandson of Henry Percy, 4th earl of Northumberland. 
Though brought up a Ptotestant, he early became well-affected 
to the Roman Catholics and finally an adherent. He entered 
the service of his cousin, Henry Percy, 9th earl of Northumber- 
land, and was appointed by him constable of Alnwick Castle 
and agent for his northern estates, in which capacity he showed 
himself tyrannical and extortionate. In 1602 he was sent by 
Northumberland to James in Scotland to secure toleration for 
the Roman Catholics and returned announcing favourable 
promises from the king, the extent of which he probably greatly 
exaggerated ; and when James, after his succession to the English 
throne, did not immediately abrogate the penal laws. Perry, 
although he had accepted the court appointment of gentleman 
pensioner, professed himself highly indignant and indulged 
himself in thoughts of revenge. Some time in May 1603 Percy' 
angrily declared his intention to Catesby of killing the king, 
and in April 1604 he met Catesby with John Wright. Thomas 
Winter and Guy Fawkes, and was then initiated into Catesby 's 
gunpowder plot, which met with his zealous approval and 
support. To Percy was allotted the special duty after the 
explosion of seizing the infant prince Charles and riding off 
with him on his saddle to Warwickshire. All the preparations 
U'ing complete, Percy went to Alnw ick in October and collected 
£3000 of the earl of Northumberland's rents which he intended 
using in furtherance of the plot, returning to London on the 1st 
of November. Meanwhile the plot had been revealed through the 
letter to Lord Monteagle on the 26th of October, and it was Percy's 
insistence at the laU meeting of the conspirators on the 3rd that 
decided them not to fly but to hazard the attempt. On the 
news of Guy Fawkes's arrest, Percy' with the rest of the conspira- 
tors, except Trcsham, fled on horseback, taking refuge ulti- 
mately at Holbeche, near Stourbridge, in Staffordshire, where on 
the 8th of November, during the attack of the sheriff’s men upon 
the house, he fcas struck dowm by a bullet . fighting hark to bark 
with Calcsbv, and died two days later. Percy married a sistrr 
of the conspirator John Wright and left a son Robert and two 
daughters, one of whom is said to have married Robert, the son 
of Catesby. 

PERCY, THOMAS (1729 i8it). bishop of Dmmore. editor 
of the Percy Reliques , was bom at Bridgnorth on the 13th of 
April 1729. His father. Arthur 1 -owe Percy, a grocer, was of 
sufficient means to send his son to Christ Church, Oxford, in 
1746. He graduated in 1750 and proceeded M.A. in 1753. In 
the latter year he was appointed to the vicarage of Easton Maudit. 
Northamptonshire, ana three years later was instituted to the 
rectory of Wilbv in the same county, benefices which he retained 
until 1782. In 1 759 he married Anne, daughter of Barton Gutter- 
rid^e. At Easton Maudit most of the literary work for which 
he is now remambered — including the Reliques — was completed. 
When his name became famous he was made domestic chaplain 
to the duke and duchess of Northumberland, and was tempted 
into the belief that he belonged to the illustrious house of Percy. 
Through his patron’s influence he became dean of Carlisle in 
1778 and hishop of Drompre in Ireland in 1782. His wife died 
before him in 1806; the good bishop, blind but otherwise in 
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Mood health, lived until the 30th of September 1811. Both 
were buried in the transept winch Percy added tu Dromonc 
Cathedral. 

(k Percy’s first work was a translation from a Portuguese 
manuscript of a Chinese story, published in 1761. Two years 
later he published five Pints #/ Rmmu Poetry, translated from 
tk e hlandu. In 1763 he edited the carl of Surrey’s poems with 
an essay on early bUnkHtrsc, translated the Song of Solomon, 
and published a key to the New Testament. Hu Sertkem 
Antiquities <1770) is a translation from the French of Paul Henri 
Mallet. His reprint of The Household Book of Ike Earl cj Sortkum- 
her land in i$i* is of the greatest value for the illustrations of 
domestic Life in England at that period. But these works are 
of little estimation when compared with the ReUques of Ancient 
English Poetry (1765). This was based on an old manuscript 
collection of poetry, rescued by Berry in Humphrey lilt’s house 
at Shifnal, Shropshire, from the hands of the housemaid who 
was about to light the fire with it. • Thcpmanosrrrpt was edited 
in its complete form by j. W. Hales and F. J. Fumivall 
in 1867-1868. 

Sew A. C. C, (>aqsm, Petty : Prelate and Poet (1908). The 
Ret lytctfs has been cUitel by various haiuU, notably by H. B. Wheal* 
Icy (1870). The fourth raititMi was hy lYrty's nephew, Thomas 
Percy (1708-1*08). himself a writer of verse. 

PERDICCAS, the name of three kings of Macedonia, who 
reigned respectively c . 700 B.c., c . 454 413 B.C., and 364 359 
b.c. 1 and of one of .Alexander the Great s generals, son of Orontcs, 
a descendant of the independent primes of the province of 
Orest is. The last-named distinguished himself at the conquest 
uf Thebes (335 ba .), and held an important command in the 
Indian campaigns of Alexander. In tne settlement made after 
Alexander's death (323) it was finally agreed that Philip Arrhi- 
daeus, an insane son of the great Philip, and Roxana's unborn 
child (if a son) should tie recognized as joint kings, Perdiccas 
l wing appointed, according to one account, guardian and regent 
ac« urding to another, chfliarch under Crmterus. He soon showed 
tiiriLvelf intolerant of any rivals, and acting in the name of the 
two kings (for Roxana gave birth to a son, Alexander IV.) 
viught to hold the empire together under his own hand. His 
roost loyal supporter was Eumcnes, governor of Cappadocia 
am! Paphlagoma. These provinces hail not yet t een conquered 
by the Macedonians, and Antigonus (governor of Phrygia, 
l.ycia and Pamphylia) refused to undertake the task at the 
command of Perdiccas. Having been summoned to the royal 
presence to stand his trial for disobedience, # AnUgonu* fled to 
Europe and entered into alliance with Antipater, Craterus and 
Ptolemy, the son of Lagus. Perdiccas, leaving the war in Asia 
Minor to Eumrnes, marched to attack Ptolemy in Egypt. Uc 
reached Felusium, but failed to cross the Nile. A mutiny 
broke out amongst the troops, disheartened by ‘failure and 
exasperated bv his severity, and Perdiccas was assassinated by 
some of his officers (32 1 ). (!' 1 < B ) 

See Macedonian Emj’Ire. 

PEREDA. JOS i MARIA DB (i8,v^ipo6) t one of the mo*t 
distinguished of modem Spanish novelists, was bom at Polanco 
near Santander on the 6th of February 1833. Hr was educated 
at the Institute CAntahro of Santander, whence he went in j 
1852 to Madrid, where he studied with the vague purpose of j 
entering the artillery corps. Abandoning this design after j 
three years* trial, he returned home and began his literary career 
by contributing articles to a local journal, £4 Akeja montane t a 
»n 1858. He abo wrote much in a weekly paper, El Tie Cayetin , 
and in 1864 he collected his powerful realistic sketches of li xml life 
and manners under the title of Escanas montane tat. Pereda 
fought against the revolution of >868 in El Tio Cayrtdn , writing 
the newspaper almost single-handed. In 187 1 he was elected as 
the Cariist deputy for Cabu*mtga. In this same* year he pub- 
lished a second series of Escenas montane tas under the title of 
Tipat y paisajes ; and in 1876 appeared Patriot al tempt * , 
three tales, in one of which the author describes his disenchanting 
ftobtical experiences. The Tipos traskumanUt belongs to the 
year 1877, as does El Bury suetio >, whicJi was intended as a reply 


to the thesis of lUlrar* work. Let PeEtes mis/tts de lame eon* 
juqaU. More and more pessimistic an to tlie politics! future 
of his country*, Hernia took occasion in Don Gmmda Oonodlt » 
de la Consalera (1879) to ridicule the Revolution as he had M*n 
it at work, and to pour scorn upon the moupnmx tithes who 
exploited liberalism for their personal ends. Two novels by 
his friend IVres Ualdfc, Doha Perfeeta and Gloria, drew from 
Pereda a reply, De Ted pda tat «rftU*(i8fto), in which he endea- 
vours to show that tolerance in religious matters is disastrous 
alike to nations and to individuals. The Eskaaas y rastuhas 
(1881) is of lighter material, and is less attractive than El Soho* 
de la Tiemua (188s), a sinking piece of landscape which won 
immediate appreciation. New ground was broken in Pedro 
Sdncket (1883), where Pereda leaves his native province to 
portray the disillusion of a sincere enthusiast who has plunged 
into the political life of the capital. Pereda'* masterpiece is 
Settle 9* (1884), a vigorous rendering of marine life by an artist 
who perceives and admires the Maily heroisms of his fisher-folk. 
It has often been alleged against the author that he confines 
himself to provincial life, to lowly personages and to unrefined 
subjects, and no doubt an anxiety to clear himself from this 
absurd reproach led him to attempt a description of society at 
the capital m Im Mantdhe s (1888), which is certainly the least 
interesting of his periormances. In £e Puekera (1889) he 
returned to the marine subjects which he knew and loved best. 
Again* in Pehat arrtba (1895), the love of country life is mani- 
fested in the masterly contrast between the healthy, moral 
labour of the fields and the corrupt, squalid life of cities. 
Pereda’s fame was now established; the statutes of the Spanish 
Academy, which require members to reside at Madrid, were 
suspended in his favour (1800). But his literary career was 
over. Ilie tragic death of his eldest son, the disastrous cane 
paign in Tuba and the Philippines, darkened his ck»stng years, 
and his health failed long before his death at Polanoo on the 
1 st of March 1906. 

Pereda belongs to the native realistic school of Spain, which, 
founded by the unknown author of Ijtuthllo de Tonnes, was 
continued by Meteo Alemin, Cervantes, Quevedo, Castillo 
So)6rzano and many others. With the single exception of 
Cervantes, however, the picaresque writers are almost entirely 
wanting in the spirit of generous sympathy and tenderness 
w hich constitutes a great part of Pereda'* charm. His realism 
is purely Spanish, as remote from Zola's moroseness as from 
the graceful sentimentality of Pierre Loti. Few 19th-century 
writers possessed the virile temperament of Pereda, ami, with 
the stngk 1 exception of Tolstoy, none kept a moral end more 
Nteadtly m view. This didactic tendency unqueslionaldy 
injures his effects. Moreover, his grim satire occasionally 
degenerates into somewhat truculent caricature, and the exces- 
sive use of dialect and technical terms (which caused him to 
supply SoUleta with a liricf vocabulary) is a grave artistic 
blemish. But he saw*, knew, understood character; he created 
not only types, but living personages, such as Amfrfs, Cleto 
and Muergo in Sotilna , Pedro Juan and Pilara in La Pucker a ; 
and he personified the tumult and calm of the sea with more 
power than Victor Hugo displayed in Let TtaoatUeut* de la 
met. Hit descriptive powers were of the highest order, ami 
his style, pure of all affectation* and embellishments, is of singular 
force and suppleness. With all hi* limitations, he was as 
original a genius as Spain produ<*d during the lyth century. 

lh F. K.) 

NfeRI DAVID'S DEER, the qti'lou of the Chinese, an aberrant 
and ptrangriy mtile-ltke deer (qje.), the first evidence of whose 
ex is lent* was made known in Europe by the Abb* (then P*nr) 
David, who in 1865 obtained Use skin of a specimen from the 
herd kept at that time m the imperial park at Pekin. This 
skin, with the skull and antlers, was senate Paris, where it was 
described in >866 byTrofessor Milne- Edwards. !n lacking a brow- 
tine, and dividing in a regular fork Tike manner scene distance 
above the burr, the large and cylindrical antlers of this species 
conform to the general structural type characteristic of the 
American deer. The front prong of the main fork, however, 
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r 'irvcjJ somewhat forward and again divide* at least once; while 
the hind prong i» of great length undivided, and directed back- j 
wards in a manner found in no other deer. As regards general 
form, the moat distinctive feature is the great relative length 
of tiie tail, which reaches the bocks, and is donkey-like rather 
than decr-like in form. The head is long and narrow, with a 
prominent ridge for the support of the antlers, moderate-sized 
cars, and a narrow and pointed muzzle. A gland and tuft are 
present on the skin of the outer side of the upper part of the 
hind canno i-bone; but, unlike American deer, there is no gland 
on the inner side of the hock. Another feature by which this 
specie* differs from the American deer is the conformation of 
the bones of the lower part of the fore-leg, which have the same 
structure as in the red deer group. The coat is of moderate 
length, but the hair on the neck and throat of the old stags is 
elongated to form a mane and fringe. Although new-lwn 
fawns are spotted, the adults are in the main uniformly coloured; 
the general tint of the coat at aM seasons being reddish tawny 
with a inure or less marked tendency to grey. It lias been 
noticed at Woburn At! bey that the untlcrs are shed and replaced 
t wice a year. 

The true home of this deer has never been ascertained, and 
probably never will be; all the few known specimens now Jiving 
king kept in confinement -the great majority in the duke of 
Bedford's park at Woburn, Bedfordshire. (R. L.*) 

PEREGRINUS PROTEUS (and c ent, a.d.), Cynic philosopher, 
of Pariurn in Mysia. At ail early age he was suspected of 
parricide, and was obliged to leave his native place. During 
Ids wanderings lie reached Palestine, where he ingratiated him- 
self with the Christian community, and became its virtual head. 

I [is fanatical zeal and craving for notoriety led to his imprison- 
ment, but the governor of Syria let him go free, to prevent his 
posing as a martyr. He then returned to Purium to claim Ids 
paternal inheritance, hut finding that the circumstances of his 
hither's death wire not yet forgotten, he publicly surrendered 
all claims to the property in favour of the municipality. He 
resumed his wandering life, at first assisted by the Christians, 
but having been detected profaning the rites of the Church, he 
was excommunicated. During a visit to Egypt he made the 
asquaitUuncc of the famous Cynic Agathobulus and joined the 
sect. Alt- cling with little encouragement, he made his way to 
Koine, whence lie was expelled for iiv>ullit\g the emperor Anto- 
ninus Pius. Crossing to Greece, he finally took up his abode 
at Alliens, Here he devoted himself to the sludy and teaching 
of philosophy, and obtained a considerable number of pupils, 
amongst them Aulus Celling, who speaks of him in very favour- 
able terms. But, having given offence by his attacks on Hcrodcs 
AUicus and finding his popularity diminishing, he determined 
to create a sensation. He announced his intention of immolating 
himself on a funeral pyre at the celebration of the Olympian 
joints in 1O5. and actually curried it out. Lucian, who was 
present, has given a full description of the event. 

C. M. WwliUul's Utktime hr.uhickit $its Plulowfhctt IVriffiiiM 
Pi otea& (hug turns., 17001 is uji attempt to ivlubihuic his dtir j 
aotcr Sec also Lucian, /V m> tlt Patgum\ Aulus Grllius \ii »i; 
Aminhmi* Marr«*IIiniis x\iv ; PhiloMrAtm, |’i/ Soph, ii 1 u; 

|. llernnvsi, 1 . 101 am Uu Kvmhti (1X75); K. Zeller, " Alex tinier 
utld Pciegrinus." in his Voitrogr und AbhanJlungem, 11. (1*77). 

PEREIRE lIVkKtfM], GIACOBBO RODRIGUEZ (1715 
1780), one of the inventors of deaf mute language, a member 
of a Spanish- Jewish family, wa* lx>rn at Extremadura, Spain, 
on the itth of April 1715. At the age of eighteen he enterrd 
a business at Bordeaux. Here he* fell in love with a young gitl 
w ho had been dumb from birth, anti henceforth devoted hin^elf 
to discover a method of imparting speech to deaf mutes. His 
first subject was Aaron Baumann, a co-religionist, whom he 
taught to enunciate the letters of the alphabet, and to articulate 
certain ordinary phrases. He next devised u sign alphabet for 
die use of one hand only, and in 1749 he Brought his second 
pupil before \he l*xri.s Ac ademy of Science*, the members of 
whieh were astonished at the results he had accomplished. 
In 1759 Pereire was made a member of the Royal Society of 
London. He died at Paris on the 13th of September 1780. . 


PEREKOP, a town of Ru:*ia, in the government of Taurida, 
60 m. S.K. of Kherson, on the isthmus w hich connects the Chmer. 
with the Continent, and commanding the once defensive ditch 
and dike which cross from the Black Sea to the Sivash (putrid) 
lagoon. Pop. alxnit 5000. It was formerly an important 

C lace, with a great transit trade in salt, obtained from salt 
ikes in the immediate neighbourhood. Since the opening of 
the railway route from Ktyirkov to Simferopol in the Crimea 
Perekop has greatly declined. In ancient times the isthmus 
was crossed (about i| m. south of the present town I by a ditch 
which gave the name of Taphros to a Greek settlement. This 
line of defence having fallen into decay, a fort was erec ted and a 
new ditch and dike constructed in the 15th century by the 
Tatar khan of the Crimea, Mengli Ghirai, and by his son and 
successor Sahib Ghirai. The fort, known as Kapu or Or-Kapu, 
became the nucleus of the town. In the middle ages Perekop 
was known as Tuzht. In 1 736 it was captured by the Russians 
under Miinnich, and again in 1738 under Lascy (Lacy), who 
blew up the furt and destroyed a great part of the dike. In 
1754 the fort was rebuilt by Krim Ghirei; but the Greek and 
Armenian inhabitants of Perekop formed a new settlement 
at Annyanskiy Bazar (Armenian Market), 3 m. farther south. 
Captured by the Russians in 1771, the town passed into Russian 
possession with the rest of the Crimea in 1783. 

PEREMPTORY, an adjective adapted from the Roman law 
term perrmptorium edictum , prremptoria rxceptio, a decree or 
plea which put an end to or quashed (!«at. pmmere , to destroy) 
un action, hence decisive, final. A similar use is found in English 
law in M peremptory challenge/' a challenge to a jury allowed 
to a prisoner without cause showm, or *’ peremptory mandamus/' 
an absolute command. The natural repugnance to a final 
order lias given this word in its ordinary usage a seme of objec- 
tionable and intolerant emphasis. 

PEREYASLAVL, a town of Russia, in the government of 
l^ltava, 26 m. S.E. of the city of Kiev, at the confluence of 
the Trubczh and the Alta, which reach the Dnieper 5 m. lower 
down at the town's port, the vitlag* of Andrushi. Pop. 14,609. 
Besides the town proper there are three considerable suburbs. 
'Hiough founded in 093 by Vladimir the Great of Moscow in 
memory of his signal success over the Turkish Pechencgy 
Percyaslavl has now few remains of antiquity. The town has 
a trade in grain, salt, rattle and horses, and some manufactures 
-tallow, wax, tobacco, candles and shoes. 

From 1054 Percy aslavl was the chief town of a separate 
principality. As a southern outpost it often figures in the 1 ith, 
12th and 13th centuries, and was plundered bv the Mongols 
in 1239. In later times it was one of the centres of the Cossack 
movement; and in 1628 the neighbourhood of the town was the 
scene of the extermination of the Polish forces known as “ Tara's 
Night. v It was by the T eaty of Percy aslavl that in 1654 
the Cossack chieftain Bogdan Chmielnicki acknowledged the 
supremacy of Tsar Alexis of Russia. 

PEREYASLAVL (called Z alytskix , or “ Beyond the Forest/' 
to distinguish it from the older town m Poltava niter which 
it was named), one of the oldest ami most interesting cities in 
middle Russia, situated in the government of Vladimir. 45 m. 
N.E. of Moscow on the road to Yaroslavl, and on both tmnks 
of the Trubczh near its entrance into Lake Plesbch&vo. Pop. 
8662. Percy aslavl was formerly remarkable for the number 
and importance of its ecclesiastical foundations. Among 
those still standing arc the 12th-century cathedral, with ancient 
wall-paintings and the graves of Demetrius, son of Alexander 
Nevsky, and other princes, and a church founded by Kudoxia 
(Euphrosvne), wife of Demetrius Donskoi, in the c!osa of 
the 14th century. It is by its extensive cotton manufactures 
that Pcreyaslayl is now best known. The fisheries m the 
lake (20 m. sq. in extent and 175 ft. deep) have long been of 
great value. 

Founded in 115a by Yuryi Dolgoruki. prince of Suzdal, 
l*ereyaslavl soon began to play a considerable part in the history 
of the country. From inj5 till 1302 it had princes of its own; 
and the princes of Moscow, to whom it was at the latter date 
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k jiiatlied, kept it (apart fioiu unit bmpuraiy alienation* 
; n the 14th century ) as part of thur pairivnom throughout 
the 15th and iblh mUunts. Lake Plolulwevo wax the mcih* 
ol^eUf the Great's that attempt ( 1(191 ) at creating a fleet. 

PEREZ, AHT 0 H 10 (t. 1 54 * P»i 1 k for mhtk* )ttr> the favourite 
minister of Philip II. of Spain ami afterwards for many more the 
object of his unrelenting hostility, was by birth an Aragon***. 
His reputed father, Gon&lo Pern, a q ccclcsiaxtic, has some place 
in history as having been secretary both to Charles V. and to 
Philip II. • and in literature as author of a Spanish translation 
of the Odyssey (La l lyxea de Home**, Antwerp, 1 556). Antonio 
Perea, who was legitimated by an imperial diploma issued at 
Valladolid in 1541, was, however, believed by many to be in 
reality the son of Philip s minister, Ruy Gome* de Silva, prince 
of Kindi, to whom, on the completion of a libera] education at 
home and abroad, he appears at least to have owed his first 
introduction to a diplomatic career. 1 In 1567 he Uranic 
one of the secretaries of state, receiving also at Knit the wunc 
time the lucrative appointment of protonotary of Sicily, hikI in 
1573 the death of Ruy Gome* himself made room for Pereas 
pmmotion to lie head of the " despacho universal/* or private 
bureau, from which Philip attempted to govern by assiduous 
■ orrespondence the affairs of his vast dominions. A neither of 
the king’s secretaries at tins time, though in a less confidential 
relation, was a friend and contemporary of Perea, named Juan 
de Escovedo, who, however, after the tall of Tunis in 1574, was 
sent off to supersede Juan de Sot o as secretary and adviser of 
Don John of Austria, thus leaving Perei without a rival. Some 
time after Don John s appointment to the governorship of the 
Netherlands Perea accidentally became cognisant of hit incon- 
veniently ambitiiKis ** einpresu dc Inglaterru, ' in which he was 
to rescue Mary Queen of Scuts, marry her, and m> ascend the 
tluxme of England, llic next step might even I* against Spain 
itself. This secret scheme the faithful secretary at once carried 
to Philip, who characteristically resolved to meet it by quietly 
amoving his brother ’» aider and abettor. \\ ith the king’s full 
cognisance, accordutgly, Fere*. after several unsuccessful 
attempts to poison Escovedo, suoxxxicd in procuring his assn*- 
mi vat ion in a street of Madrid on the 31st of March 1578. The 
immediate effect wa> to raise Perez higher than ever m the royal 
confidence and favour, hut, wary though the sctrrelary haii been, 
he had not succeeded in obliterating all trace of hts connexion 
with the crime, and very soon a prosecution was set on foot by 
tlse representatives of ibr murdered man. For a time Philip 
was both willing and able to protect his uceumplicc, but ulti- 
mately he appears to liave listened to those who, whether truly 
or falsely, were continually suggesting that Perez had had 
motives of bis own, arising out of his relations with the princess 
of Kboli, for compassing the assassination of Don John # secre- 
tary; be this as it may, from trying to screen Perez the king 
fame to be the secret instigator of those who sought his rum. 
The process, as such matters often ha\e l>cen in Spain, was a 
low one, and it was not until 1580 that Perez, after more tlian 
one arrest And imprisonment on a variety of charges, seemed 
<>n the eve of being convicted and condemned oa liar murderer 
«»f Enovedo. At this juncture be succeeded in making his escape 
from prison in Castile into Aragon, where, under the ancient 
" lucre* ’* of the kingdom he could claim a public trial m open 
<oyrt, and so bring into requisition the documentary ev idence 
he poasessed of the king’s complicity in the deed, lius did not 
nut Philip, who, although he instituted a process in the supreme 
tribunal of Aragon, speedily abandoned it and caused Perez 
to be attacked from another side, the charge of hereby being 
now preferre d , arising out of certain reckless and even blasphe- 

1 On the other hand tt is *»*g*MM that this story of fui bring 
the son of Gomel was only circulated by Huy Gomez s wife. Ana 
de Mendoza, at a refutation of the povuUlity of a *tipfx*eri amour 
Iwtwren her and Perez. It is contended by Mignet that this 
intrigue bet w een her and Ikiw woe known to* Escovedo. and that 
this accounts few the part played by Pern hi Eoctvedo'x murder, 
tweause Ana had alao been Philip's mistress, and Escovedo ought 
^vc made mischief Utwtm Philip and Prrer Major If tune ! 
appears to combine the latter theory with PhitipN politkaJ obfeetk/n 
,n F.icmedo, | 


{ nu*us expressions Pax/, had used in cornu mou with his truuM** 
m Castile. Hut alt attempts to remove the accused from the 
civil prison m Nira^oNsa to that ot the Inquisition raised popular 
tumults , which in Uhj end led to IVrea s escape a cross the 
P) rrtMti, Ik it unfortunately also furnished Philip with a pretext 
for sending an army into Aragon and suppressing tise ancient 
“ fucros “ altogether (1501). F10111 the court ol Catherine dc 

Bourbon, at Pau, where Ik* was well received, lVnw pawed to 
that of Henry IV. ol France, and Kith there and in England lus 
talent* and diplomatic experience, as well as his well-grounded 
enmity to Philip, murni him much popularity. While in 
England Ik* became the “ intimate coach-companion and bed- 
companion ” of Francis Bacon, and was also much m the society 
of live tar I of Essex, Tlir |>eaoe of Vrrvin* in 1598 greatly 
reduced his apparent importance abroad, and Pciez now trial 
to obtain thr pardon of Philtp 111 ., that he might return to his 
1 native country. His efforts, however, proved vain, and lie died 
! in cotu|xurati\c obscurity in Paris on the 3rd of Novemlwr 
' Kill. 

IVrrt's earliest puUtcatkia was a small quarto, dedicated to the 
earl uf Ivwx, wnttrn arul uppountly pimted In England *Umt 
1504. cutilkd /Wiui«i dt kiktotta. and ptofetwedlv published at 
1.4-un A Dutch translation appeared in 1594. and in 1398 he pub- 
lished In* Rrlucton+i, im hidinf the Memorial 4*1 kttka do su mmm, 
drawn up in iyj». and many of lu« kitten. Much has hem done, 
by Mignet (/folowia l*mtc H VkiUppe Si.. 1845; 4th od.. 1X74) and 
bv l itjude <*’ Au Vowivix! Ilisturical Kiddle/' Stneleenlh Ceni t 
isS.O among others, towards the elucidation nf various dHbcult 
point* in IVrriV somewhat perplexing story. For the murder of 
kscovedo, ace Andrew Long* diacutwhui uf it in lus Hntoruel 
Mytienes (iVM); and the hipuAole* 4 1 (190.1) o! Majoi 

Martin llutae. uho had atie»% to various nrwl) dtm.ovVrcxl MSS. 

PBSSZ GALDOS, BCM 1 T 0 (1845- ). »u Uim «t U* 

Palmas, in the Canary Island*, on the 10th of May 1845. In 
i8f>3 he was vent to Madrid to study law', drifted into literal tire, 
and was vpeeddy recognized as one of the most promising recruits 
on the Litoral side. Shortly after the Revolution «•( 1808 he 
aliamloned journalism, and rntployed fiction as tlie veliicks lor 
propagating advanord opinion*. His first viovtI, 1. 4 Fontana 
de oro f was printed in 187s, and later in the same year appealed 
tJ Audat. I h*’ meption given to these early essays encouraged 
the writer to adopt novel- writing as a profession. He had at* 
rrarly determines! upon tlie scheme of his Lptuxitoi nanmales, 
a series which might <xj«njmrc with the Come die humatne* Old 
charters, old letters, old newspapers werr collected try him wuh 
the minuteness of a (Wman archivist ; no novelist waa ever more 
thoroughly equipped as regards the details of his period. 7 >u- 
f altar, the first volume of Ute Kpisodios national** , appeared 
in 1879; the remaining book* of this first serkg arc entitled 
l a 1 Con de ('arloi / 1 ’., tJ IQ de mono y el 4 da mayo, HoiMn, 
SapoSeon tn Chamartin. /aratfiza, Cetona, Cadis, Juan Martin 
el Empeanado and La llataUa de At pile*. As the titles sulfur 
to show, the author** aim was to write the national cpk: of the 
19th century in |jt< raw ; am) he so oi»rnpletrly Msotdrd Uiat, 
long twdore the first series en<led in 18K1, he bmk rank among 
the foremost novrli*!* r»f hi* time. A aemrul series of Sifntodiot 
J naavmalet, beginning with hi hifui/Hije del try Jo** and ending 
j with a tenth volume, I n Facnasa nub y alcana* jrailtf menOi, 
wav brought to a close in 1883, and was, like its predecessor, 
a monument of industry and cxait knowledge, of realism 
and romantic conception; and he carried on U*e Epuodia* 
national** into a fourth senes, raring the total of volume* to 
forty. In ferunditv and in the jwwrr of creating character*, 
fh Tt (kddds vie* with Halaac. Parallel with his immense 
achievement in historical fiction, Pfrrz G«tld«>* published 
a cdUecticm of romance* dealing with ci*nten«porary bfe, 
iu u*‘\a\ problem 1 and rrttgiou* chfficultie*. Of these the 
best known, and perhaps tlie best, are Uema Vaefecta (1876); 
GlariaitHy;): l* Famiha de IjeH 167ft); Mananala(i^iS); 
Foatunata y Jacinto (1887!; and Antd Cuarra (1891). Nor 
doe* this exhaust hi* prodigiou* activity. •IkwicfN adapting 
several of hi* novels for stage purposes, fie wrote original drama* 
such a a U 1 Ltxa de la casa (189.3). San Qumtin (1894)* FUctra 
(1900) and M attack* (1904); but bis diffuse , exuberant gei»iu* 
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wan sc arcitly accommodated to the convention of theatrical 
form. P6rcz Gatdfo became a member of the Spanish Academy, 
and wan also elected to the Cortes; but it is solely as a 
romancer that his name is familiar wherever Spanish is spoken, 
as u national novelist of fertile talent, and a most happy 
humorist who in his eccentrics and oddities is hardly inferior 
to Dickens. (J. F. K ) 

PERFUMERY (I,at. per , through, and fumare , to smoke), the 
preparation of perfumes, or substances which are pleasing to 
the sense of smell. Perfumes may be divided into two classes, the 
first of which include* all primitive or simple odoriferous bodies 
derived from the animal or vegetable kingdom, as well as the 
definite chemical compound* specially manufactured, while 
the second comprises the various 14 bouquets '* or ** melanges ” 
rnivdc by blending two or more of the foregoing in varying 
proportion* - toilet powders, dentifrices, sachets, &c. To the 
former class belong (t) the animal products, ambergris, castor, 
civet, musk; (j) the essential dils (also called attars), mostly 
procured by the distillation of the stems, leaves, flowers and other 
parts of plants; (3) the philicome butters or oils, which are 
either solid or liquid fats ( barged with odours by the processes 
of inllowering or maceration; (4) the odoriferous gum-resins or 
balsams which exude naturally or from wounds in the trunks of 
various trees and shrubs, such as benzoin, opoponax, Peru, Tolu, 
storax, myrrh; (5) the large number of synthetic perfumes 
which simulate the odour of the natural scent*. The second 
class contains the endless combination of tinctures sold under 
fancy names which may or may not afford a clue to their compo- 
sition, such as “ com&fie franfaise/* " eau de senteur/’ 11 eau dc 
Cologne,” ” lavendre ambrAe ” “ blumengeist.” In general, 
they are mixtures of a number of perfumes dissolved in alcohol. 
Strictly speaking, most of the perfumes on the market belong to 
the second class, since, in most cases, they are prepared by 
blending various natural or artificial odorous princ iples. 

Natural Perfumes.— 'The animal perfumes are extremely 
limited in numlrcr. Ambergris (q.v.), one of the most important, 
is secreted by tho sperm whale; musk (q.v.), the best known 
scent of this class, is secreted by the male musk-deer and other 
animals --musk -ox, musk rat, Arc.; civet (q.v.) is a musky srrnt 
flamed from the animal which secretes it ; and castor or costoreum 
is a somewhat similar secretion of the (leaver (q.v.). More 
important nr© the scents yielded by flowering plants. As a 
general rule fragrant (lowers flourish in hot clirnutcs, but the more 
lolicate perfumes are yielded by plants having a colder habitat ; 
it must lie rememliered, however, that some costly perfumes 
are obtained from the plants of ( eyloti, the East Indies, Mexico 
and Peru. In Europe, Grasse, Cannes and Nice are the centres 
of the natural perfume industry. Cannes is famous for its rose, 
acacia, jasmine and neroli oil; Mines for its thyme, rosemary 
and lavender; and Nice for its violets. Citron and orange oil 
come from Sicilv; iris and bergamot from Italy ; and roses are 
extensively cultivated in Bulgaria, and in European Turkey. 
England is unsurpassed for its lavender and peppermint, which 
flourish at Mitcham and Hitchin. 

The natural source* of the attars or essential oils are the 
different parts of the plants which yield them- - the wood (lign, 
aloe, santal, cedar), the bark (cinnamon, cascariUa), Ihe leaves 
(patchouli, bay, thyme), the flowers (rose, lavender, orange- 
blossom), the fruit (nutmeg, citron), or the seeds (caraway, 
almond). Some plants yield more than one, such as lemon and 
bergamot. They are mostly obtained by distilling that part 
of the plant in which they are contained with water, or with high- 
pressure or superheated steam ; but some few, as those front the 
rind of bergamot (from Cifnu Aergawint), lemon (citron itstc, 
from C. fjrmmum ), lime (C. Limetta), by ** expression/' The 
outer layer of the cortex is rasped of! from the unripe fruits, 
the rasping* platted in, a canvas bag, and squeezed in a screw 
or hydraulic pres*. The attars so obtained* are separated from 
the admixed wafor by a tap-funnel, and are then filtered. 
Certain flowers, such as jasmine, tuberose, violet, cassia, either 
do qot yield their attars by distillation at all, or do it so sparingly 
as not to admit of it* 1 collection for commercial purposes ; and 


v>me times the attar, as in the case of orange (neroli), has an 
odour quite different from that of the fresh blossoms. In these 
cases the odours are secured by the processes of m flowering 
(enfleurage) or by maceration. Both depend upon the remark- 
able property which fats and oils possess of absorbing odour?. 
Enfleurage consists in laying the leaves or flowers on plates 
covered with a layer of fat. The flowers are renewed every 
morning, and when the fat,has sufficient odour it is scraped off, 
melted and strained. Maceration consists in soaking the flowers 
in heated fat ; in due time they are strained off and replaced by 
fresh ones, as in the enfleurage process. The whole of the 
necessary meltings and heatings of the perfumed greases are 
effected by means of water-lxiths, whereby the temperature 
is kept from rising too high. For the manufacture of perfumes 
for the handkerchief the greases now known as pomades, butters 
or philocomes are treated with rectified spirit of wine 6o° over- 
proof, i.e. containing as much as 95 % of absolute alcohol by 
volume, which practically completely abstracts the odour. 

The gum-resins and resins have been employed as perfumes 
from the earliest times. 'Hie more* important are incense, 
frankincense and myrrh ( q.v X They are largely used in the 
manufacture of perfumes, both for burning as pastilles, ribbon 
of Bruges, incenses, Ace., and in tinctures, to which they impart 
their characteristic odours, affording, at the same time, a certain 
fixity to other perfumes of a more fleeting nature when mixed 
with them. 

Synthetic Perfumes.- l ! nder this heading are included all 
perfumes in which artificial *ut*!funre* are odorous ingredients. 
Although the earliest perfumes of this class were introduced in 
about the middle of the 19th century, the important industry 
which now prevails is to be regarded as dating from the 'seventies 
and ’eighties. Three main lines of development may lie dis- 
tinguished ; (1) the chance discover)' of sulistances which have 
odours similar to natural perfumes; (a) the elucidation of the 
composition of the natural scents, and the chemical constitution 
of their ingredients, folkiwcd by the synthetic preparation of 
the substances so determined; and (3), which may be regarded 
as connected with (a), the extraction and separation of the 
essential oils yielded by less valuable plants, and their reblending 
to form marketable perfumes. 

The first synthetic perfume was the “ essence of Mirbane " 
introduced by Collax in about 1850; this substance wa* the 
nitro-be nzene discovered by E. Mitscherlich in 1834. Soon after- 
ward* many ester* of the fatty acids simulating the odours of 
fruits were introduced; and in 1888 Baur discovered the M arti- 
ficial musks,” which are derivatives of s-trinitrobemene. The 
above are instances of the first line of progress. The second line 
ha* for early example* the cases of artificial oil of wintergreen. 
which followed Cahour's discovery that the natural oil owed it* 
odour, in the main, to methyl salicylate, and of artificial oik of 
bitter almond* which followed the preparation of benzaldehyde 
from benzol chloride in i8f>8. The synthesis of roumarin, the 
odorous principle of hay and woodruff, by Sir \V. H. Perkin in 
1868 ; of vanillin, the odorous principle of vanilla, by F. Tiemann 
and \V. Hoarmann in 1875; and of ionone, almost identical 
with the natural irone, the odorous principle of violets, by 
Tiemann and P. Kruger in 1898, are to be regarded as of the 
highest importance. Equally important are the immense 
strides made in the elucidation of the constitution and syntheses 
of the terpenes ( q.v\ a group of compounds which are exception- 
ally abundant as odorous principles in the essential oils. 

The present state of our knowledge does not permit a strict 
correlation of odour and chemical constitution. One theory 
regards odour as due to “ osmophores, 1 ’ or odour-producing 
groups, in much the same way as colour is associated with 
chromophores. Such osmophorrs are hydroxyl (OH), aldehyde 
(CHO), ketone (CO), ether ( O), nitrile (CN), nitro (NO t ), &c.; 
we may also notice the isonitrile group ( -NG) associated with an 
unpleasant odour, and the iso- thiocyanate group (-NCS) to 
which the mustard oil* owe their characteristic smell. The same 
group, however, is not invariably associated with the same odour, 
or even any odour at all, is. for instance, in such closely related 
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rompoviKb as (he members of a homologous series. For 
example, the lower fatty aldehydes have unpleasant odours, 
those with ten carbon atoms (and also double linkages, which 
ingtself may affect odour) form some of the most delicate scents, 
while the higher members are odourless. The absence of odour 
in the higher members may be possibly associated with the low 
volatility exhibited by compounds 01 high molecular weight. 
Certain osmophorca hai& prmcticallv^eaual effects; for example, 
berualdehyde, nitrobenzene. benxomtnW, and phenyl axaimidr 
have practically identical odours, and among the “artificial 
musks/' a nitro group may be replaced bv the axoimido group 
without the odour being modified. As a general rule, homologues 
have similar odours, but many exceptions are known. For 
example the methyl and ethyl ethers of /Fnaphthol have the 
udour of neroli; on the other hand, of the esters of anlhranilit 
and, the methyl has the odour of orange blo&soms, the ethyl 
has a slight odour, and the isobutyl is odourless. The introduo 
tion of a methyl group into the benzene ring generally involves 
little or no change in odour; but when it (and more especially 
higher alkyl radicals) is introduced into side chains the odout 
may be entirely changed. For example, benzene and it* 
homologues have similar odours; phthalide is odourless, hut the 
isopropyl and tnityl phthalides, in whkh substitution occurs in 
the side chain, smell of celery. Especially characteristic arc 
the derivatives of phenylaretylene. This hydrocarbon ts 
distinctly unpleasant ; on the other hand, para-ethyl and para- 
methyl phenylacctylene smell of anise. While the triply-linked 
carbon system is generally associated with strong and unpleasant 
odours, the doubly linked system gives pleasant ones. Thus the 
unpleasant phrnylacrtylrnr, C a rf 6 T!CH, is contrasted with 
.Uvrukne, (^H|'CH:(Tf r whkh occurs in storax, and phenyl- 
propiolit aldehyde with cinnamic aldehyde, C H H fc *Cll:<Tl (. 110, 
which occurs in rav»ia and cinnamon. 'Hie reduction of a 
double to a single linkage may not destroy odour. Thus 
hydrocinnamic aldehyde, the reduction product of cinnamic 
aldehyde, smells of jasmine and lilac, and mtlilolin, which occurs 
in yellow mrlilot (Mrldotus offuinaiis ), has the same odour 
(woodruff) as its oxidation product coumarin. The orientation 
of the substituent gToups in the benzene nucleus also affects 
odour. In gcnerul, the meta compounds are odourless, while 
the ortho and para may have odour. Thus p-met boxy aceto- 
phenone has a pleasant odour, the meta compound is odourless, 
a ami noacetophenone, o-aminolscnzaldchyde, and o-nitrophenol 
have strong odours, while the meta and para bodies are odourless. 
Of the three trinitrobenzenes only the symmetrical form gives 
origin to perfumes. 

The concentration and even the solvent has considerable 
effect on the odour of a substance. Many of the artificial 
principles- vanillin, heliotropine, ion one, Ac. -have very 
different odours in strong and in dilute solution; phenyl aietic 
acid and 0- naph thy lamine arc odourless when solid, but have 
disagreeable odours when dissolved. Traces of impurities 
often have the effect of making odourless or pleasant-smelling 
compounds quite intolerable. Acetylene as generated from 
talcium carbide, and carbon disulphide prepared from its 
elements are quite intolerable, though when pure they are, at 
least, not unpleasant; artificial benzaldehyde must be very care- 
fully purified before it can be used in the preparation of the more 
delicate scents. In all cases the natural scents are complex 
mixtures of many ingredients, and a variation in the amount of 
any one may completely alter the scent. Such mixtures would 
be difficult to reproduce economically ; the perfumer is content 
with a product having practically an identical odour, with or 
without the natural substance which it is designed to compete 
with* 

We now gb*e aa account of the artificial scents, principally 
arranged according to their chemical relations. The fa tty esters 
arc interesting as providing many of the fruit essence* ; fan fact, by 
appropriate wending, any fruit odour can be repro duce d. Their 
use. however, is inhibited try the fact that they irritate the re- 
spiratory organs, producing coughing and headaches. Itobutyl 
carbixiot acrtic ester (amyl acetate), (C Hd*CH CKjfHjOC Cli* 
forms mhen in dilute alcoholic solutinp the artificial pear oil; a 
similar odour ts {xiumd by boamyl e- butyrate, C i H-'CO z < C ; li„. j 


■-Octyl acetate, liaa the odour of orange*. Iwimtl 

propton.itc. t' 1k ll ll 0^C C,H*. ami ethyl « but vrate, g4 t\t gt 
have the odour of pineapple, the hitter constituting the at uncial 
}Hiwap(de oil of commerce, laoamyl movalrraic, c,lL*0LC 
ts the artitkial apple oil. Of the fatty kefeme*. methyl aonyi 
ketone. CH, Ct> which is the acut ol nil of rev. ami methyl' 

ethyl acetone, C H,*CO CM (OU (C*! 1 J, uhich has the odour of 
peppermint, receive commercial application Of exceptional Im- 
portance tn the chemistry of perfurmw are the tunat mated open 
chain compound* containing at least eight cailma atoma. These 
are chemically oonuKkral, along with the related cyclic compound*, 
tn the article laart mbs; hero we notice their odours and occurrence 
m perfumes. Of the alcohol*, /linahd occurs tn oil of lavender, 
bergamot, Umet and origanum; dltnalol tn coriander; cftronallol 
and genaniok in rone, geranium and pelargonium oils. Of the 
aldehydes, citral or getanial has the odour of lemons; cittoneJUl 
is the duel constituent of citronella oil. liy condensing cftrwl with 
acetone and treating the product with dilute sulphuric acki, the 
valuable violet substitute iouou# result*. This substance is a 
hydroaromatic ketone, and closely rearm Ides the natural principle 
mine, lly successive treatment with acetic anhydride (to form 
isupuUmol). oxidation to imipulugonc, and truAUnent with baryta 
utionclUI yields Uk? cyclic compound pulrgtmo. the chief constituent 
of ml «f pennyroyal. The oMimc terpen©* a*r generally convartiUe 
into methyl heptmone. :C 11(111*), COCH,. which has lumn 

n nihodittl from sodium ac« tony) tcetonc and antyletie dibromfcle: 
this ketone occur* in several essential oils, and haa the odour of 
rue. For the occurrence of cyclic let penes in the essential oils 
reference shook! tw nude to the table helow, which contains the 
names, sources and chief ingredient* of the more Important essential 
ml*.' The terprors are printed in ilalica, the aliphatic and benronoid 
compounds in ordinary type. 


Name of Chi. 


Anise 

llay 


I Her gamut 

Caiaput . 

Ca 


Caraway 

Camphor 

( ha mom dr 

Cinnamon 

< love 
(orknd^t 
iC'umm . 
j Eucalyptus 

i Fennel . 

(rjwamum 

Jasmine 


Lavender 
Lemon . 


i turnon grass 
j Neroli 

\ Orange 
Pe p permint 

Hm-nrelk 
Rose . . 

Rose 

Oeranium 
Rosemary . 


Source. 

Ihmpturlla annum 
lUmcnta a*m 


ittrns lorgmmia 
Melaleuca, ap. 

t llllMmONIMII UUMA 


Corum conn 
t tunamtmum tampk*r\ 

Anlkomt i uofnJti 

C isMmosNm Zryltim 
(um 

1 Hugon i4 rarynphyltaia 
| Conandum %aitvum 
Cumtnum tymtum 
Hiuolyptut global u* 

HoeuUulum vulgar* 

A ndropogon m horn 
mnOiu% 

Jammtnum grand i- 
ftorum 

Im-cndula verm 
Citrus Itmcmum 


Andropofon citra 
C ttrus btgardta 

C ti*u* aurauttum 
Monika fnfmtoa 

Plums tylvertris 
Mata damauona 
Prlargtmium odor aits 


Constituent*. { 

Anethole, ©slragtdc. I 

I iigonol. methyl miiteiiol. ■ 
(ha\H«»l. c*it*i(nU‘,mW(rnr, 
(*krllmndfrn*. 

I.tnmhi, hnttM aemtmSm, d* 
hmimsnr, HrrfttfHmut, 
t tnet>L 

Cinnamic aldehyde, cinnamvl 
acetate. 

Carvcise. t\ buumrur. 

(1 /Yn#«w. pktUaudrrur, trrfn 
usd, eugmnl, nafrole. 
loolMityl and tsoamyl esters 
of angelir and ttgiic acid*, 
t innamic aldehyde. * 

a 

Fugcnot. 

linatof. 

( nmk aldehyde, ( ymene. 

< turn/, d fnunu<, and fatty 
aldehydes, 

Anethole, femhmr, d pinout, 
Gtrmntml, eitraurNnl. 


Mr thy I anthranitaf*. indot. | 
U*nfyl aluihol, Iwnttyl ace j 
fate, hnalti, hnatyl tuotau 
l iual<i, I hnatyl mrrtmt*. I 
Ltmrmmur, pMlmndrenm, ntrml j 
i uronrUal, ffranyi atoiau, \ 
hnaUd. ! 

Ctorat. 

1 t.inmlot, grrauM, timononr, 
mofhyf snrhranilate. 
A‘Ltmtmo»f. 

Mrutkot, mentkyl mtrtmio and 
valor OU. j 

tl-Pmono, d sytorttrtns, 
tirrsmM, I ntrtmrUol. j 

(teranud, ctfrourUot, i 


, Spearmint . 
• Star anise . 
I Tansy . 
j Thyme 
Wormwood . 
j Ylang-ylaag 


HoiamsnnuM vffiit na- 
if * 

Nalet a officinal m 
j Sassafrai nffic truths 
* Monika rtrtdti 
, I tire turn anti atom 
i Tauatotum vulgaro 
' Tkymfis oul farts 
I Artomma ahttnlkum 
J Canamgm odotmla 


Ptnouo, campkeno, umpkor t | 
anofit, bar nmol 

Ptnouo, ftuool , tkujono, bomool. 
bufrolr. 1 

\\ l.tnaU4 I taovouo, 

Anethole. 

Thuftmo. 

Thynsol. 

7 huftmo and tkujyl odors. 

\ Unalfd, jfiraniol. 


> See J. II. Cohen, Organic i hrmtsln , p. ,pi;or J. Parry, CA rmit ty 
of Por fumes • • 
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The chief Imnzcnoid compound* u*»od a* perfumes are aldehydes, I charcoal, finely pulvcriidi pumice, quassia, sugar, camphor «kc. 
oxyaldvhydei*, phenol* and phenol ethers. Benzaldchyde has the The perfume of the contained ornwoot U modified, if required, by 
odour of almonds, cinnamic aldehyde of cinnamon, and comm j the addition of a little at some perfume. Tooth Posits ate formed 
aldehyde given the odour to cumin oil. Of oxyaldrhyde* salicy I* j of the same constituents as the powders, and are worked into a 

aldehyde given the odour to spiraea oil, and vanillin ts the active j (taste by the addition of a little honey or glucose syrup, which %ib 

rngmliint of vamlla (q v.)> Anixaldchyda %mell» like hawthorn, j stances are usually believed ultimately Ui have an injurious effect 
and is extensively used under the name auWpine for scenting soaps on the teeth. 

and extracts, (arvacrol and thymol are isomeric methyl propyl | Pet fume Saehets consist either of a powder composed of a mixture- 

phenols; both have the odour of ttqrrne. Of phenol et tiers cugenol ' of vanilla, musk. Tonqua beans. Ac., one or other predominating 

fnltyl guaiucol) has the odour of cloves, and anethole (allyl phenyl ! as required, contained in an ornamental talk sac; or of some of the 

methyl ether) in the chief constituent of anise oil, being chiefly used j foregoing substances spread upon card or chamois leather or flannel 
in the manufacture of tufUeum. Several tnperonyl compounds are j after being made into a paste with mucilage and a little glycerin, 
of commercial importance. The aldehyde, (‘HJOj^f^ll. C HO(r,i, |), When dry the card so prepared j-* daintily covered with various 
piperonal, has tne odour at heliotrope; an ally! derivative, parti -colon red silks tor sale. Where the ingredients employed in 
safrole < ,2,4), occurs in sassafras, while npiolc their manufacture are of good quality these cards, known aa u peuu 

or dtmethnxy oaf red* nas the odour at parsley oil. Of other syn* d'Kspagne " sachets, retain their odour unim|iaired for years, 
thetic pet lumen amyl salicylate is used under the navmw of mthulte j Adulterations. -There: is, aa might be expected, considerable 
or trefol as the basw of many perfumes, in particular of clover scope tor the adulteration of the " mat Fret premieres ** employed 
w <iits; methyl unthramlate occurs in the natural neroli and other j in perfumery. Thus, in the case of musk, the "pods'* are Ire- 
oils, and has come into considerable Use in the preparation of arti* I quently found to he partially empties! of the grain, which has been 
licial bergamot, neroli, jasmine and other perfumes (the Trolene, j replaced \*y hi* I- or skin, while the weight lias been increased by the- 
Marccul ami Amanthol of the Action Oesellsckaft fur Amlin Pabrika- I introduction of h ad, ii^ other instances the fraud onuust* iu 

turn have this substance as a base); the '’artificial musks" are ! the admixture of refuse grain, from which the odour has been rx 
derivative* of i > trim tvoben sene; coumnrin is the principle of wood- j haunted with wywrit , with dried blood, and similar snl^tances. whilst 
ruff; and /bnaphthol methyl ether is used for tne preparation of , pungency is oecurcd l>y the addition of ammonium carbonate, 
artificial neroli. j Attar of rose ls diluted with attar of Palma torn . a vancty of 

/As ( hhphone . -The most important element in the perfumer's geranium of only a quattcr or a filth of the value. The mam 
art is the* blending of the odorous principles to form a mixture adulterant of .ill the natural essential oils, however, is castor oil. 
which gratifies the sense «rf smell. Experience is the only guide. This is a bland neutral l**dy. practically odourless and completely 
It is imjxmsihlc to foretell the odour of a mixture from the odour* soluble in alcohol; it therefore present* all the requisites for the 


c»l Us components. Septimus Ric**c endeavoured to show that 
a certain scale or gamut existed amongst odours as amongst sounds, 
taking the sharp smells to rorrcstiond with high notes and the heavy 
smells with low. He illuatratcd the idea by classifying some fifty 
odours in this manner, making each to corres|Mind with a certain 
note, one hull in each clef, and extending above and below the 
lilies. For example, treble clef note K (4th sjwic* ) mriopomU 
with Portugal (orange), mite I> (ist space l*elo\v clef) with violet, 
note F f.|th space ulmve clet) with amlwrgris It is readily noticed 
in practice that atnlwrgn* is much sharper in smell (higher) than 
violet, while Portugal is intermediate, lie asserted that projirrly 
to constitute a tMnnpiet tile odouis to lie taken should correspond 
111 the gamut like the notes of a musical chord -one false note 
among the odours ns among the music destroying the harmony. 

1 has on his ndophone, santal, geranium, acacia, orange -flower, 
camphor, corresponding with < (touts 2nd line below), ( (ban* 
id space), K (treble ist line), (i (treble 2nd line), t! (treble jrd 
space), constitute the Ummiet of chord (*. 

Other /tranches of Perfumery As a natural outcome of the 
development of the perfume industry, scented articles for toilet 
and <dhcr uses are now manufactured 111 targe quantities. Soups, 
toilet (Minders, bioth powders, hair- washes, cosmetics generally, 
ami note paper have provided material on which the perfumer 
works. For the preparation of stinted soaps two mrthoos are in 
use; Isith start with a basis either ot fine yellow soup (which owes 
its odour and colour to tho ptcscnce ot resin), or ot curd soap (which 
is hard, white and odourless, atfil is prepared without resin). In . 
one pnx ess the *»up is melbsl by superheated steam, and while j 
still not a id semi fluid mixed bv means of a stirrer of wood vfilh i 
iron cross-lmr, technically culled .1 " crutch." with the uttam an<l | 
udouruig matter. It is then removed from the melting |wn to 
u rvc t Angular non mould or U>x, the side* ot which can be removed | 
bv unscrewing the tie-rods which hold them in position ; when j 
cold the mass is cut into slabs and Uirs with a tnin brass wire 
In the other or cold process the soup i* tit*t cut into chip* or .shavings 
bv a idAiir or " ctupning machine," then the lolouring matters are 
added and thoroughly incorporated by (mssing the soup between 
tollers; the tintod soap emerges in a continuous sheet but little 
thicket than (Hiper. The jierfumes are then added, and after i 
standing for nUiut twelve hours the soup is again sent thtough the , 
rolling machine. It is next transferred to a bar- forming machine, 
trom which it cmeiges in a continuous ten almost as hard as wood. , 
Soap thus worked contains l«\*s than 10 of water; that prepared ! 
bv melting contains jo and even y> " u . The amount of |>crfunie : 
added depend* upon its nature, and amount* usually to aUnit ; 
7 or H ° 0 . The finest soaps are always manufactured by the cold 


purpose. 

liiiaiooNAWlY , - See generally, J. C. Sawyer, OJorvgrafkht* vo! 1. 
(iflqi). vol 11 (iHijj; ;<#. \V Asking >n, Pn floats (Fug trail* bv Isidor 
Furst. 1 M92); S. nrvir. Art of Perfumery (iH«ii); Paul !lul*ert. 
Plantes d par fumes (K109); M. Otto. L' Industrie det porfums (tcawfl. 
Synthetic perfume* are treated in detail In l. lh-itr. Manual ot 
I mitt Soap maAin^ (Kng. trans. by S. I. King. lyosj, and in K. J. 
Parry, Chemistry of the Pssentuil Oils and Artifinaf perfumes (2nd 
ed.. PK>8). Reference may also b<' made to T Holier, Cosmlriia 
(icyij). The standard works on the essential oils are given in the 
article Oil v (i Cohn, Lhe Ruekst*>tfe (i</*>4). treats ihc chemistry, 
and /w aar dc maker, Phystolo^ie des Oeruths (JN>0. the (divstolop 
at iH-rfumes. Sen also the re|x/it* and bulictui* of Schimrm l A Co 
nno Rouse Tier t rami et Fils. 

PERGA (mod. Murtana), an ancient city of Pxmphvha, 
situated about H m. inland, at the junction of a small stream 
(Sari Su) with the (Vtrus. It was a centre of native influence* 
an contrasted with the Creek, which were predominant in 
Attalia, and it was a great scat of the worship of “ Queen ’* 
Artemis, here represented as a human-headed cone and a purely 
Anatolian nature goddess. There Paul and Ramntai* began 
their fi v mission in Asia Minor (Acts ix. i^V A much 
frequented route into Phrygia and the Maeander valley began at 
Perga, and Alexander made it the starting point of his invasion 
of inner Asia M nor. I^mg the metropolis of Pamphylia Secunda, 
it was superseded m Byzantine times by its port, Attaint, which 
became a metropolis in 10S4 l^he extensive ruins all lie in 
the plain suuth of the Acropolis. The walls are well preserved, 
but of late Homan or Byzantine reconstruction. The lines ol 
intersecting streets can Ik* easily made out, and there are mins 
of two sets of baths, two basilicas and a forum. But the most 
notable monument is the theatre, which lies outside the walls 
on the south-west, near the stadium. This is as perfect as those 
of Myra and Patara, but larger than either, and yields the palm 
only to those of Aspcndus and Side. Modem Murtana is a large 
\ illage, lon » under the dominion of the Ikrc Bey? of the Tckkr 
Oglu family. 

Set' r lane komnxki. V tiles de Its Pampkyhe el de U Pisidie 
v * * 1 . i (Ifkjo); Sir \V. M. Riuiwmv, Chunk tn the Roman Empste 

(iflq.o. |l>- 1 ;. 11 .) 


(a ocean* 

Toilet Poti'dns are t*f various *orfV lhevcnnsist ot me starch »»r 
vvheat-xtarcit, w ith )xm<lertxt on is unit 111 vatyiug pit>(*wthw»st amt j 
with or without the aiMttion of nnc oxide, bismuth oxide or i'/emh 
chalk. The constituent powdets. alter the addition of the po ifuiiH' ' 
are thoroughly tnvoi(xmUtsl au«l im.xcsl bv silting thmugU a fmv 
sieve Violet (H)vvder for the nursery should consist entuely of 
powdered violet on>t (lets flvteutma), from t odour «*f which the 
jvowder 1* nanital. It is of a yellowish tint, soil and pleasant to ; 
the touch* fl he vv^iite tommon so called " violet |H>wdera " consist 
of atarch sv'enftsl with ltergamot. ami aie. in evitv sense uilorior. 

1'ootk l*ousIet% consist for the most part ot mixtures ol powdered 
*»rrix.ffxd with precipitated chalk, and aotne other constituent 
lestincvl to paiticulariic it ua to prv>|w'ttic« or flavour, such ax 


PERGAMENEOUS (I-at. petfameua, (jarchment). a technical 
trnn user! of anything of the texture of parchment, os in aoulngy 
of the wing -covers of insects, 

PERGAMUM, or Pkrv.ami s (n>od. Her^ama\ an ancient city 
«tf Teuthranuq a district in Mvsia. It is usually named Ilqyya^or 
bv Cireck writers, l>ut IHolenty has the form flqryn^or* 'Hie 
name, which is related to the German huff, ix appropriate to the 
situation on a lofty isolated hill in a luruad fertile valley, less 
than 15 in. from the mouth of the Cah us. Affording to the 
belief of its inhabitants, the town was founded by Arcadian 
colonists, led by Telephds, sc*n of Ilcrjrk*. Auge, mot la r of 
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Tckphus, wai priestess of Athena Ak* At left*. And dnufihter Afterwards by W. Dorpfeld 1 he first impulse to them was given 
of AJeus; fleeir* from Tegea, she became the wife of TVuthras, in 1873 by the reception in Berlin of certain relief** extracted 
the eponymous king of Tcuthrama, and her son Ttkphus by Humana from the walls of Bergamat. There wereiecogniaed as 
succeeded him. Athena Pohas was the patron-goddew of probably parts of the Great Altar o( feu* erected by Kamenev 1 1 
Pergamum, and the legend combines the ethnological record of in 180 n.c. and decorated with a ourabal of gods and giants, 
the connexion claimed between Arcadia and Pergamum with the symbolic of the struggle between the JVrgamcn* Greeks and the 
usual belief that the hero of the city was son of its guardian Gaulish barbarians. Excavation at the southend of the Aero- 
deity, or at least of ha* priestess. Nothing more is recorded of po! is led to the discovery of the Altar itself and the rial of its 
the city till the time of Xenophon/ when it wa< 4 small fortified surviving reliefs* which* mm restored and mounted m Berlin, 
town on the summit of the hill; but it had been striking cow> j form one uf the glories of that city. In very high relief and 
since 410 n.c. at latest. Its importance began under Lysimachu*. j reprcreiuiug furious action, lirere xculpturct are Uic finest which 
who drposited his treasures, 9000 talents, in this strong fortress ; survive from the IVrgamenc mIuxiI. which replaced the repose 
under the charge of a eunuch, Ptukueru* of Tiuin. In »Sj n.c. j ami breadth of earlier schools by qmoss of eiupliasis ami detail. 
PhileUcrus rebelled, Lystmachus died without being able to j Hie summit of the Acropolis is mm tied with public buildings, 

a Jown the revolt, and Pergamum became the capital of a ] between the market-place, winch lies at tlw soutliern point, and 
principality. Partly by clever diplomacy, partly through j the Royal Gardens on tin* north. In the interval are the Zeus 
the troubles caused bv the Gaulish invasion and bv the disseiv altar; llie great hexastyk Done temple of Athena flanked bv 


duns among tlic rival kings, Philetacrus contrived to keep on : 
good terms with his neighbours on all sides (*8j 363 a.c ). Hi> J 
nephew Eumencs (103241) suicecded him, increased his power, 
and even defeated Antkxhus 11 . of Syria in a pitched battle near j 
Sardis. HU successor Atadu* l. (*41-197) won a great battle j 
over the Gauls, and assumed the title of king. The other 
Greek kings who aimed at power in Asia Minor were his natural 
enemies, ami alxnjt 222 reduced Pergamcnian power to a very 
low ebb. On the other ham!, the influence of the Romans was 
beginning to make itself felt in the East. Altai us prudently 
connected himself with them and shared in their continuous 
success. Pergamum thus Uvarne the capital of a considerable 
territory and a centre of art and regal magnificence. The w callh 
of the state and the king's desire to celebrate his vir lories bv 
monuments of art led to the rive of the " Pergamcnian sdiool l ' 
in sculpture* The splendour of Pergamum was at its liright 
under Eumene* 11.(197- -ijvi He continued true to the Romans I 
during their wars with Antux hus and Perseus, and his kingdom j 
spread over the grratrr part of western Asia Minor, including 
Mysia, I.ydia. great part of Phrygia, Ionia and Curia. To 
celebrate the great achievement 01 his reign, the defeat of the 
barbarian Gauls, he built in the agora a vast altar to Zeus 
Niter (see below). He left an infant son, At Ulus (III.), and 
a brother. AttaJus II. (Philadclphus), who ruled 159 138. and 
was succeeded l»y his nephew, AttaJus III. (Philomctor). The 
latter died in 133. and bequeathed his kingdom to the Romans, 
who erected part of it (excluding Great Phrygia, which they 
gave to Mithradatcs of Pontus) into a province under the name 
of Asia. Pergamum continued to rank for two centuries as the 
capital, and subsequently, with Ephesus and Smyrna, a* one of 
the three great litirt of the province; and tbr dev >t ion <>f its 
former kings to the Roman cause was continued 1 >> its citizens, 
who erected on the acropolis a magnificent tempi* to Augustus. 

It was the seat of a umvrntui, including the citig* of the Gdcuv 
valley and some of those, in the northern part of the Hermus 
valley. Under the Roman Empire Pergamum was one of the 
chief seat* of the worship of A-v Icpius ’* the Saviour invalids 
<ame from distant jiarts of the country to ask advice from the 
god and his priests. The temple and the curative establishment 
of the god were situated outside the ritv. Pergamum was the 
• hief centre of the imperial cult under the early empire, and, in 
W. M. Ramsav's opinion, was for that rtav»n referred to in 
Rev. ii. ij as the place of " Satan's throne/' It was also an 
early scat of Christianity, and one of the Seven Churches. 
The place, re -fortified by the Byzantines, and still retaining its 
name as Bergami, passed into Moslem hands early in the 
14th century'. The lower town was rebuilt, and in the i;ih 
and iHth centuries f became a chief real of the great Dere Bey 
family of Kara Osman Oglu (see Mams a), which did not resign 
it to direct Ottoman control until about It is still an 

.wlmiimtrative and commercial ventre of importance, having 
some 20,000 inhabitant*. 

Excavations. ~~ The site of the ancient city has born the scene 
r»f extensive excavations promoted by the Berlin museum sin* c 
and directed fir-t bv K. Hamann and A. G>nre. and 


the palace on the east, by tins theatre aiul lU long ten air on tlx* 
west , and by a library on the north ; and a huge CotinUuan Uinpk 
of Trajan. 'Hie residential part of the V»rerk, and praciicaUv 
ail Urc Roman city lay Iwilow live Acropolis on ground now 
mostly occupied by ctuxlcrn Hergatua; but weal of the user 
iXiuiuj*, on rising ground laving the Aav|x»lit, are Ui bt seen 
notable remains of a Roman theatre, an amphitheatre and a 
ur<n*. 

See, beside gonera] rnilhomnw lor Am* Minor. J. tbdlawav. 
Coni&mUmyfiU, Ac. (I ?g;j; W. M. Uhji<miv. I rUnt Id //V \tvrn 
CkuuMfi (1^14) ; a n*.l r*-j.wiialjy itic pubis alum by tbr )<o\ a) Mu** uni 
of Bctlm. tltirtkumrt ion rVifaifm* flH*ssqq); " < vpt'falioiVt At 
iWKMWin, nga» 1907/ in ,-fiArfMiwA/* A foWn/ 4; 

ti. bwix. " U Kftcmliif tuAilique ik iVniViurt " in HttU. 

HiU. |i|». z.i* (lb t», It.) 

PERGOLA (lat. a [vrojerting rrxil. •bed, freni /wrgxrr. 

to reach forward, project), a term avkiptevl fn*m the Italian 
h»r an arts»ur «f trellw-wnrk over which an? trained c rrrping 
plants, vines, gcc., and especially for a trelha-work ouvcrmg a 
path, walk or lulcony in a garden. 

PERG0LES1 (or GIOVANNI BATTISTA (171c 

1736), Italian musical composer, wus liorn at Jrsi near Anct nc 
on tlie 3rd of January 1710, and after studying niusa' undci 
( local masters until he was sixteen was sent by a noble patum 
; to < oi'ylctc his education at Naples, wluie he Ix'uumj^a pupil 
of Greco, Durante and I’Q«» for « oinpositioti and of iJotitenuo dc 
Matteis for the violin. His earlu^t known eontpr/situai was a 
! v'trrrd drama, f a Cantrtutmt dt S. CuRlidmo d* AyuUaiua . 
i l < tween the tu ts of which was given the cumic infenne/zo )f 
Maatro di muttra, 'Hiese works were performed m 1731. 
pndaihlv bv fellow 'pupils, at tlw monastery of M Agnelli • 
M.iggiore. Through the uiflucnre of the pnnre ht^glumoand 
other patrons, ttnludipg the duke of Marldakxu, l’lrgulc** was 
commissioned to write un ojxua for tlie court tlieiUie, and m tlic 
winter of 1731 successfully pnalucer) La Sallk>(ta t followed ill 
17 3a !>y Runner o> which was a failure. Both operas luul cornu 
intermezzi, but in neither case were they successful. After tins 
disappointment Ik abandoned the theatre for a time and wrote 
thirty sonata* for two violins and louts for the iirmce of Ktigliono, 
He was also invited to t ompr sc a mass on the occasem of tlie 
eanhqugko of 1731, and a second moss, also for two < Jiujr* and 
onJarstra, is wiid to have lxxn praised by I^ro, In ^epUmler 
1733 he returned to the stage witii a <0 ms ojxra in Nea|M>)itan 
dialect, let Vralt tnammaraio , whi«h was well receded, and ill 
1 733 he produ< cd a serious opera, Jl Vrtgumur, to whiili the 
celclxated Serve padrpna furmdtrd Ums intermezzi. There 
seems, however, no ground for supposing that this work marie 
a ry noticeable difference to the (omfsjM'r s already estiUdishcd 
reputation ax a writer of comic* opera. AIkjuI this time (*73,> 

| 1 7^) I’ergoleri entered tlx: service of Use duke of Maddaloni, and 
A/cijmpon^d him U) R atntt, wln-re lie concha ted a mass f* r five 
j voices and orchestra in the chunb dt St I>>rnuo ui Iahmu 
! (May 1734)- There is no foundation for tig’ itatgmc nt that he 
was appointed maevtro di rapjx IL at ti c IWy Houm. of I/*rcto, 
be wav, in Lu t, organist of llsc royal chapc/l^t Naples in 1 
The complete failure of f.'Oltmptade i t, kofta u> January^ 1733 
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in said to have broken hi* health, and determined him to abandon 
the theatre for the Church; thin statement is, however, incom- 
putable with the fact that his comic opera It Flaminio was 
produced in Naples in September of the same year with un- 
doubted success. His ill health was more protably due to his 
notorious profligacy, fn 1736 he was sent by the duke of 
Maddaloni to the Capuchin monastery at Pozzuoli, the air of 
the place being considered beneficial to cases of consumption. 
Here he is commonly supposed to have written the celebrated 
Stabat Mater; Paisiello, however, stated that this work was 
written soon after he left the Comervatorio dti poveri di Gtsu 
Crista in 1 7*9. We may at any rate safely attribute to this 
period the Schtrto fatta ai Cappuccini di Pottuoli, a musical jest 
of a somewhat indecent nature. He died on the 17th of March 
1736, and was buried in the cathedral of Pozzuoli. 

Pergolesi ’» posthumous reputation has been exaggerated 
beyond all reason. This was due partly to his early death, and 
largely to the success of La Serva padrona when performed by 
the Bouffonx Italiens at Paris in 1751. Charming as this little 
piece undoubtedly is, it is inferior both for music and for humour 
to Pergolesi’s three-act comic operas in dialect, which arc remem- 
bered now only by the air M Ogni pena piii spietata ” from I a 
F rati inammorato . As a composer of sacred music Pergolesi is 
effective, hut essentially commonpluce and superficial, and the 
frivolous style of the Stabat Mater was rightly censured by 
Paisiello and Padre Martini. His best quality is a certain senti- 
mental charm, which is very conspicuous in the cantata VOr/co 
and in the genuinely beautiful duets “Sc terra, sc dice" and 
“ Ne’ giorni tuoi felici” of the serious opera l' 0 limpiade\ 
the latter number was transferred unaltered from his early 
sacred drama S. Guglielmo , and we can thus see that his 
natural talent underwent hardly any development during the 
five years of his musical activity. ()n the whole, however, 
Pergolesi is in no way superior to his contemporaries of the same 
school, and it is purely accidental that a later age should have 
regarded him as its greatest representative. 

HtnMOORArHY. -The most complete life of fYrgolesf Is that hy 
K. PauMtini Paftini Marietta mutual* di Milano, \mt ai August 
iByo* Ac., published by Kicordi in book form, 1900); tJ. AnnibaMi* 
II Ptrfoltsl in Pottuoli . vita intima (Jed. 1890) gives Home interest- 
ing additional details derived from documents at Je*i, but is cast in 
the form of a romantic novel. H. M. Schletterer's lecture in the 
Sammlung musikatitcher Vortrdg*. edited by Count l\ von Waidcr- 
aeo, is generally inaccurate and uncritical, but gives a good account 
of later performances of lVrgolesi’s works in Italy ami elsewhere. 
Various portraits are reproduced in the (hut, mus. di Milano for 
the 14th of Decemtttr 1890. and In Muvica * muucisti, l>ecember 
1 gov Complete lists of his composition* are given in Eltnrr's 
(Juelhu-I exuon and in Grove's Dictionary (new ed.). (£. J. 1),) . 

PERGOLESI, MICHAEL ANGELO, an 18th-century Italian 
decorative artist, who worked chiefly in England, biographical 
details are almost entirely lacking, but like Cipriani he was 
brought, or attracted, to England by Robert Adam after his 
famous continental tour. He worked so extensively for the 
Adams, and his designs are so closely t>pical of much upon which 
their reputation rests, that it is impossible to doubt his influence 
upon tneir style. His range, like theirs, was catholic. He 
designed furniture, mantelpieces, ceilings, chandeliers, doors and 
mural ornament with equal felicity, and as an artist in* plaster 
work in low relief he was unapproached in his day. He delighted 
in urns and sphinxes and interlaced gryphons, in amorint with 
Ih>ws and torches, in trophies of musical instruments and martial 
weapons, and in flowering arabesques which were always graceful 
if sometimes rather thin. The centre panels of his walls and 
ceilings were often occupied hv classical and pastoral subjects 
painted by Cipriani, Angelica kauffmann. Antonio Zucchi, ter 
husband, and sometimes by himself. These nymphs and 
amorini, with their disengaged and riant air and classic grace, 
were not infrequently i^sed as copies for painting upon that 
satinwood furniture of the last quarter of the 18th century w hich 
has never btfrn surpassed for dainty elegance, and for the 
popularity of w hich Pergolesi was in large measure responsible ; 
they were even reproduced in marquetry. Some of this painted 
work was, apparently, executed by his own hand; most of the 
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pieces attributed to him are remarkable examples of artistic 
taste and technical skill. His satin-wood table-tops, China 
cabinets and hide-tables are the kst word in a daintiness which 
here and there perhaps is mere prettiness. Pergolesi likewise 
designed silver plate, and many of his patterns are almost 
instinctively attributed to the brothers Adam by the makers 
and purchasers of modem reproductions. There is, moreover, 
reason to believe that he aided the Adafh Arm in purely archi- 
tectural work. In later life Pergolesi appears, like Angelica 
Kauffmann, to have returned to Italy. 

Our chief source of information upon hi* works i* his own puhli> 
cation. Designs foe Vanou* Ornaments on Seventy Pinter, a aertai 
of folio sheet*, without text, published between 1777 and ttfui. 

PERI, JACOPO (1561-16 ?), Italian musical composer, 

was bom at Florence on the aoth of August 1561, of a noble 
family. After studying under Cristoforo Malvezzi of Lucca, 
he became maestro di cappella, first to Ferdinand, duke of 
Tuscany, and later to Cosmo f f. He was an important member 
of the literary and artistic circle which freauented the house of 
Giovanni Bardi, conte de Vemio, where tne revival of Greek 
tragedy with Rs appropriate musical declamation was a favourite 
subject of discussion. With this end in view the poet Ottavio 
Rinucrini supplied a drama with the title of Dafne , to which 
Peri composed music, and this first attempt at opera w*as per- 
formed privately in 1597 in the Palazzo (Torsi at Florence. TTiis 
work was so much admired that in 1600 Rinucrini and Peri 
were commissioned to produce an opera on the occasion of the 
marriage of Henry IV. of France with Maria di’ Medici. This 
work (I'Euridice) attracted a great deal of attention, and the 
type once publicly established, the musical drama was set on 
the road to success by the efforts of other composers and the 
patronage of other courts. Peri himself seems never to have 
followed up his success with other operas; he became maestro 
di cappella to the duke of Ferrara in 160 1, but after the publica- 
tion of his VaHe musiche a una , due e tre voci at Florence in 
1609, nothing more is known of him. 

Peri’s Dafne (which has entirely disappeared) and Kuridice 
(printed at Florence 1600; reprinted Venice 1608 and Florence 
1863) are of the greatest importance not only as being the 
earliest attempts at opera, but as representing the new monodic 
and declamatory style which is the basis of modern music as 
opposed to the contrapuntal methods of Palestrina and his 
contemporaries. Peri’s work is of course primitive in the 
extreme, but it is by no means without beauty, and there are 
many scenes in Euridi<e which show a considerable dramatic 
power. 

PERIANDER (Gr. II tptav&pm), the second tyrant of Corinth 
(635 585 B.<\). In contrast w ith his father Cypsclus, the founder 
of the dynasty, he is generally represented as a cruel despot, or 
at any rate as having used all possible devices for keeping his 
city in subjection. Among numerous anecdotes the following 
is characteristic. Periander, on being consulted by the tyrant 
Thnisybulus of Miletus as to the best device for maintaining 
himself in power, by way of reply led the messenger through a 
cornfield, and as he walked struck off the tallest and best-growm 
ears (a legend applied to Roman circumstances in Livy 1. 54). 
It seems, however, that the prevalent Greek tradition concerning 
him was derived from the versions of the Corinthian aristocracy, 
who had good reasons for giving a prejudiced account, and the 
conflicting character of the various legends further shows that 
their historical value is slight. A careful sifting of the available 
evidence would rather tend to represent Periander as a ruler 
of unusual probity and insight, and the exceptional firmness and 
activity of his government is beyond dispute. His home admin- 
istration was so successful that he was able to dispense with 
direct taxation. He fostered wealth by the steady encourage- 
ment of industry and by drastic legislation against idleness, 
luxury and vice; and the highest prosperity of the Corinthian 
handicrafts [may be assigned to the period of his rule (see 
Corinth), At the same time he sought to check excessive 
accumulation of wealth in individual hands ami restricted the 
influx of population into the town. Employment was found 




for thv proletariat in the erection of temples and of public works. 
Periander further appears as a patron of Kteraturr, for it was by 
his invitation that the poet Arion fame to Corinth to organise 
(he dithyramb. He devoted no lea attention to the increase 
of Corinthian commerce, which in his days plied busily on both 
eastern and weste r n seas. With this end in view he established 
colonies at Potidaea and ApoNonia in Macedonia, at Anartorium 
and Leucas in north western Greece, and he is said to have 
projected a canal through the Isthmus. In (treece Proper he 
conquered Kpidaurus, and with the help of his fleet of triremes 
brought the important trading centre of (orcyra under his 
control, while his interest in the Olympian festival is perhaps 
attested by a dedication which may li ascribed to him* the 
famous “chest of Cypsefus.*' He cultivated friendly relations 
with the tyrants of Miletus and Mytilenr, and maintained a 
connexion with the kings of Lvdia, of Egypt, and, possibly, of 
Phrygia. In spite of these varied achievements Periander 
never entirely conciliated his subjects, for he could not trust 
himself without a bodyguard. Moreover his family life, accord 
ing to all accounts, wus unfortunate. His wins all died nr 
were estranged from him, and the mtmler of his last remaining 
child Lyrophron, the governor of Corey ni, is said to have broken 
his spirit and hastened on h« death. 

Periander was reckoned one of the sewn sages of Greece, 
and was the reputed author of a collection of maxims (*Yiro07iroi) 
m *000 verses. The letters ascribed to him by Diogenes I jifrtius 
are undoubtedly spurious. 

Herodotus iii. 48 51. v. or; Aristotle. Pt*Jit(ts. v. f», 10 11; 
Hcrwkn!« Pontic us tn C\ Miller's fVag. knt. (rate. if. an; 
Nicolaus Li«yium:«i)v», ibid ni. jg.t; Diogenes Laertius. l>* villi 
» Wkw pk>lo*Qpko*um. 1. ch. 7. (M O. If. C.) 

PERICLES (490 429 B.c\), Athenian statesman, was born 
utKMit 490 B.c . the son of Xanthippus and Agariste. His father 1 
took a prominent part in Athenian politics, and in 479 held high 
i oinmand in the Greek sqinulron which annihilated the remnants 
of Xerxes' fleet at Mycale; through his mother, the niece of 

< lcislhenes, he was connected with the former tyrants of Siiyon 
and the family of the Akmaconidae. His early training was 

< ornmitted to the ablest and most advanced teachers of the day : 
Damon instructed him in music, Zeno the Kleatic revealed to 
him the powers of dialectic; the philosopher Anaxagoras, who 
lived in close friendship with Pericles, had great influence on 
his cast of thought and was commonly held responsible lor that 
calm and undaunted attitude of inmd which he preserved in the 
midst of the severest trials. 

'Hie first inportant recorded art of Pericles falls in 464, w hen he 
helped to prosecute Cumin on a charge of briliery , after liar latter's 
Thasian campaign ; but as the accusation could hardly have hem 
meant seriously Pericles was perhaps put forward only as a 
by- figure. Undue prominence has commonly been assigned to 
him in the attack upon the Areopagus in 462 or 4O1 (see 
Arkopagi s. Cimon). The Aristotelian Constitution of Athrnt 
j'how* ronriuhivtly that Pericles was not the leader of this cam- 
paign, for it expressly attributes the bulk of the reforms to 
hphialtc* (ch. 25), and mentions Kphialtrs and Archest rat us 
as the authors of the laws which the reactionaries of 404 sought 
to repeal (ch. 55): moreover, it was Ephialtes. ; n t Pericles, on 
whom the Conservatives took revenge as the author of their 
discomfiture. To Ephialte* likewise we must ascribe the 
renunciation of the Spartan alliance and the new league with 
Argos and Thessaly <461 \ 

Not long after, however, when Ephialtes fell by the dagger, 
Pericles undoubtedly assumed the leading position in the state. 


IV beginning of lib asmuiarfiy is marked by an unprecedented 
outward expansion of Athenian power. In continuance of 
Cimon’* policy, 200 ship* were sent to support the Egyptian 
insurgents against Persia (450).* while detachments operated 
against Cyprus and Phoenicia, At the same time Athens 
embarked cm several wars in Greece Proper. An alliance with 
the Megariam. who were being hard pressed by their neighbours 
of Corinth, led to enmity with this Utter power, and before king 
Kpidaurus and Aegtna were drawn into the struggle. On sea 
the Athenians, after two minor engagements, gained a decisive 
victory which enabled them to blockade Aegina. On land 
their general Myron ides beat off two Corinthian attacks on 
Megara, w-huh had l wen further secured by king walls drawn 
between the capita! and its port Ntsnra, nearly a mile distant. 
In 457 the Athenians and their allies ventured to intercept a 
Spartan force which was returning home from central Greece. 
At Tanagra in Boeotia a pitched battle was fought, in which 
both Pericles and the partisans of Cimon distinguished them 
selves. The Spartans were successful but did not pursue their 
advantage, and soon afterwards the Athenians, seising their 
opportunity, sallied forth again, and, after a victory under 
Mvronides at Ornnphyta, obtained the submission of all Boeotia, 
save Thelies, and of Phoo* and Locri*. In 455 Tohnidex 
ravaged Ijuxuiia and senired Nannartu* on the Corinthian 
gulf ; in 454 4 Pericles himself defeated the Sicyonians, and made 
a descent upon Oeniadae at the mouth of the gulf, and in 45J 
conducted a dcrurhy to the Thracian Chersonese. These year* 
mark the zenith of Athenian greatness. Vet the drain on the 
country’s strength was severe, and when new'* arrived in 455 
that the whole of the Egyptian armament, together with a 
reserve fleet, had Ixrn destroyed by the Persians, a reaction 
set in, and Cimon, who was mailed on Pericles* motion (but see 
( imon), was empowered to make peaoe with Sparta on the hasis 
of the status quo. For a while the old anti-Persian policy again 
found favour in Athens, and Cimon led a great expedition against 
( > nrus; but on Cimon V death hostilities were suspended, and a 
lasting arrangement with Persia was brought about.* It was 
probably in order to mark the drfinitc conclusion of the Persian 
War and to obtain recognition for Athens’ work in punishing 
the Mede that Peril lex now 4 proposed a pan- Hellenic congress 
j at Athens to consult alxwit the rebuilding ol the rumeiHemple* 
and the policing of the seas; but owing to the refusal of Sparta 
! the proje<t fell through. 

Peril les may now nave hoped to resume his aggressive policy 
in Greece Proper, but the events of the following year* completely 
disillusioned him. In 447 an Athenian army, which had man bed 
j into Boeotia to quell An insurrection, had to surrender in a btidy 
at Coronea, and the price of their ransom w** the evaluation 
! of Boeotia. Upon new* of this disaster Phorin, Lomu and 
i Kuboca revolted, and the Megarians massacred their Athenian 
j garrison, while a Spartan army penetrated into Attica as far as 
I Kleusis. In this iriri* Peru les induced the Spartan leaders to 
retreat, apparently liy means of a hfilsr, and hastened to re- 
conquer Euboea ; but the other land possession* amid not be 
recovered, and in a thirty years* mu* which was arranged in 
5 Athens definitely renounced her predominant* in Greet e 
oper. Pericles* foreign policy henceforward underwent a 
profound change --to tonsofidate the naval supremacy, or to 
extend it by a cautious ad van* e. remained his only ambition. 

' The chronology of these year* rlown to 449 la not unite serf sin. 

* An abortive rxpodifrm to reinstate a Thessalian prince probably 
also belongs to this year; there is a km evidence that Athens inter- 
feted in a war between Selwius and !ic|«iU in Maly about lids 


1 He must have beet bom brtore 485-484, in which vftarw Ins time, 
father was ostracised. On the other hand, listsah describes him 1 * Ihc " w«cc of Callta* " 1* perhaps a li> lion of the 4th century 

a* * 4 * • 4s. 1/ not yet yx tn 4O5. * orators. All the earlier evidence goes to shim that only an informal 

* The later eminence cj IVrkles has probably misled hUtoranr J uml(t»Undinx was arrival at, based on fhe dr facto inability of 
into exaggeratmx his ntfltence at this rime. EWh the Const Aik either power to cripple the other (see ( 

(ch. 27) my* that Fmcl« took *’ some " prerogatives from the j * 446 seems the .most likely date. Before 4<*j JYrichw* influent* 
Aroopagns; this looks like a conjecture hated on Ansi. N. 11. 9 j was as yrt too small; 4^0 451 were years of war. After 445 Alfeev.* 
i»7t; vfer #r *Ap*iy fls»*V tdAra> Iritao aal n#e»Jrih, was hardlv in a position to summon such a congress, and would 
a pamage wfeicb raally proves nothing. Plutarch. who is dearly not have sent 10 envoys oat of tn to northern and cmtrwl (imo*. 
tdmdod by fYnekw’ whviqunt twithancc. makes him suddenly lani \ where she had ju*« kat all her influence; nor 1* it likely that tfe* 
in.o prominence and bold tbs lughr** mtsice for 41# year* {tjt, from j IcitMinK <d Or l^filsuofi fed l.«Ut titan 447) was eniered 

*'■9!; be degrade* Ephialtc* uto a foul <4 I Vrscl* >. | on before fhe 
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While scouting the project* of the extreme Radicals for inter ferine 
in distant countries he occasionally made a display of Athens' 
power abroad, a* in hi* expedition to the Black Sea/ and 
m the colonization of Thruii/- which marks the resumption of a 
Western policy. 

The peaceful development of Athenian power was interrupted 
by the revolt of Samos in 440. Pericles himself led out a fleet 
against the senders and, after winning a first engagement, 
unwisely divided his armament and allowed one squadron to be 
routed. In a subsequent battle tie retrieved this disaster, and 
after a long blockade reduced the town itself. A demand for 
help which the Samians sent to Sparta was rejected at the 
instance of the Corinthian*. 

Turning to Pericles' policy towards the members of the 
Indian l«eagur, we find that he (rankly endeavoured to turn the 
allies into subjects (see Dki.ian Lkaoik). A special feature 
of his rule was tlvc sending out of numerous cleruchic* ( q.v .), 
which served the double purpose* of securing strategic points 
to Athens and c onverting the needy proletariate of the capital 
into owners of real priiperty. The land wa* acquired cither by 
confiscation from disaffected states or in exchange for a lowering 
of tribute. The chief cleruchie* of Pericles arc : Thracian 
Chersonese (45,3 452), Lemnos and Imbros, Andros, Naxos and 
Kretria(l)eforti447); :l Brea in Thrace (446); Ore us (445); Amisus 
and Astacus in the Black Sea (after 440); Aegina (431). 

In his home policy Pericles carried out more fully Ephiultes' 
project of making the Athenian people truly sell governing. 
Ill* chief innovation was the introduction of payment from the 
public treasury for state service. Chief of all, he provided a 
remuneration of 1 to 1 oliols a day for the jurymen, prolittbly 
in 451; 1 * * 4 Similarly he creuted a M theoric on " fund which enabled 
poor citizens to attend the dramatic representations of the 
bionysia. To him wc may also attribute the 3 obols pay which 
the soldiers received during the Peloponnesian War in addition 
to the old-established provision- money. The urchom and 
nrcndxirH of the Iwulc, who certainly received remuneration in 
411, and also some minor magistrates, were perhaps paid for 
the first time by Pericles. In connexion with this system of 
salaries should be mentioned a somewhat reactionary law 
carried by Pericles in 451, by which an Athenian parentage 
on boti^ aide# was made an express condition of retaining the 
franchise and with it the right of sitting on paid juries. The 
measure by which the arc hon, ship was o|)cncd to the third and 
(practically) to the fourth class of citizens (the Zcugitae and 
Thetcs) may also be due to Peric les ; the date is now know n to lx* 
457 (Const. Ath. 26; and see Arc.hon). 

The last years of his life were troubled by a new period qf 
htortn and stress which called for his highest power* of cab ulation 
and self-control. A conflict between Lurcyra and (orinth, the 
second and third naval powers of Greece, led to the simultaneous 
appearance in Athens of an embassy from either combatant 
(433), l*ericlcs hud, as it seems, resumed of late a plan of 
Western expansion by forming alliances with Khcgium and 
Leontini, and the favourable position of ( orevra on the trade- 
route to Sicily and Italy, as well as its powerful fleet, no doubt ] 
helped to inuucc him to secure an alliance with that island, 
and *0 to commit an unfriendly act towards a leading repre- 
sentative of the Peloponnesian League, Pericles now seemed to 
have made up his mind that war with Sparta, the head of that 

1 The chit* can hardly U* lived; tnoNihlv it was after 440. 

It has been doubted whether f enelrw tuvoured this enterprise, 
but among it* rhi ( |«romotrr* wer$ two of his friends, tampon 
the soothsayer and Htppodnimi* thr architect. The oligarch 
t'rutimiH (in a flag. of the \ intently attacks the wimple 

project, 

* These dates an' suggested by the decrease «»l tribute which the 
inscriptions prove toe this year. 

4 Tni* is the date given by the Const. AIM . which ulw> mentions 
a w l4«tMrf»ei (BUs*‘ iwtomtion) in fnig. c. lX 

Hie confused story of Phit->chorua and Plutarch, by which 471*1 
citizens we re iWrimthised or even sold into slavery in 44*. when 
an Kgvptinn jumee sent a InrgeM ot coin, mac rehv to a subsequent 
application ntf IVri.les* taw. IlHtu^h proKiMv 011 a much milder 
veate than is laic represent'd. 


League, had become 41c vital 4 c. in the following spring be 
fastened a quarrel upon Potidara, a town in Chahidice, whidi 
was attached by anotnt bonds to Corinth, and in tJbe campaign 
which followed Athenian and Corinthian troops came to Idowjf. 
A further casut belli was provided by a decree forbidding thr 
importation of Megarian goods into the Athenian Empire/ pre- 
sumably in order to punish Mcgara for her alliance w ith Connth 
(spring 433). Ihe combined complaints of the injured parties 
led Sparta to summon a Peloponnesian congress which decided 
on war against Athens, failing a concession to Mcgara and 
Corinth (autumn 4 34). in this crisis Pericles persuaded the 
wavering assembly that compromise was useless, because Sparta 
was resolved to precipitate a war in any uue. A further embassy 
(.ailing upon the A die mans to expel the accursed family of the 
Atunaronidae, dearly aimed at Pericles himself a* its chief 
representative was left unheeded, and early m 431 hostilities 
began between Athens and Sparta and their respective allies 
(sec PatOPONNKsMN War). 

At the same time, Pcridca was being sorely hampered by his 
adversaries at home. The orthodox Conservatives and some 
democrats who were jealou* <jf hit influence, while afraid 
to beard the great statesman himself, combined to assail his 
ncurest friends. 'Hie vulptor Phcidia* (f.v.) w a* prosecuted on 
two vexatious charges (prolxthly in 433), and before he could 
disprove the second he died under arrc*t, Anaxagoras was 
threatened with a law against utheuLs, and felt compelled to 
leave Athens. A sc andalous cluirge against his mistress Aspasli, 
which he defeated by hi* personal intercession before the court, 
wa* taken very much to heart by Pcridc*. His position at 
home scarcely improved during the war. His polxy of ahan- 
doning the land defence was unpopular with the bind-owning 
section of the people, who from the walls of Athem couM see 
their own property destroyed \iv the invaders. At the end of 
the first year of war (early in 430) Pericles made a great appeal 
to the pride of his countrymen in his well-know™ funeral speech. 
But in the ensuing summer, after a terrible outbreak of plague 
had ravaged the crowded city, the people became thoroughly 
demoralized. Pericles led a large squadron to harry the (oast* 
of the IVloponnesc, but met with little success. On his return 
the Athenians sued for peace, though without success, and a 
speech by Pericles had little effect on their spirits, luste in 430 
they deposed him from his magistrat-y. In addition to this 
they prosecuted him on a charge of embezzlement, and imposed 
a fine of 50 talents. A revulsion of feeling soon Ic'd to his rein- 
statement, apparently with extraordinary powers. But the 

^ e, whi* h had carried off two of his sons and a sister, had 
» mark also on Prrides himself. In the autumn of 43c; he 
died * and was buried near the Academia, where Pausanias (150 
A.r>.) saw his tomb. A slightly idealized portrait of Perales 
as stratef ns in preserved to u* in the British Museum bust. 
No. 540, which is a good (*opy of the well-known bronze original 
by Crtsilax. 

If we now endeavour to give a general estimate of Pericles’ 
character and achievements, it will be well to consider the many 
departments of his activity one by one. In his foreign polio* 
Pericles differs from thusc statesmen of previous generations 
who sought above all the welfare of Greece as a whole! fits 
standpoint was at all times purely Athenian. Nor did he com- 
bine great statesmanlike qualities with exceptional ability in the 
field. We may « learly distinguish two periods in hi* adminis- 
tration of foreign affair*. At first, joining to t*imon'> anti- 
Persian ambitions and Themis lode*’ schemes <4 Western expan- 
sion a new polit y of aggression on the mainland, he endeavored 
to [ rush forward Athenian power in every direction, and engaged 
himself :»like in Greece Proper. in the Levant and in Smh\ 
After ( ilium’s death he renounced the war against Persia, and 
the collapse of 447 445 had the effect of completing his change 
* The general impression m Greece was that this dtxrree wai the 
cause of the war. The acumtou* motives which Ansto- 
phanes Kniexeata for this measure can he rstirriy disregarded. 

* Hh dvtna boast. that M no Athenian had pat on aaoamfeuf 
tliooi'jh Ki< doinji.' prli.tp< rdro to his forbearance towards his 
political n\aK whom lie refused to ruin hv pioaciatiott. 
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ot Attitude. Henceforward he repressed all project* of reckless 
enterprise, and confined htm 5 elf to the gradual expansion and 
cuasoIhUikmi of the empire. It is not quite easy to see why he 
abandoned this successful policy in order to hasten on a war with 
Sparta, and neither the Corcvrmn advance nor the Aleganan 
decree seem* justified by the farts as known to us. though com- 
mercial motives may have played a part w hich we cannot now ! 
gauge, in his adoption ot a purely defensive policy at the 1 
beginning of the Peloponnesian Wir. he muamluilated llie temper j 
of the Athenian*, who*e morale would have been better sustained 
by a greater show of activity. But to the main his policy in j 
431 4 2<) was sound, and the disasters of the war cannot fairly • 
lie hud to his charge. The foundation of cieruchies was An | 
admirable device, which m many ways anticipated the colonial 
system of the Romans. j 

In hi* attitude towards the members of the Delian league 1 
Pericles likewise maintained a purely Athenian point of view, 
But he could hardly he said sentmsjy to have oppressed the j 
subjf* t cities, and technically all the League money was spent I 
oft League business, for Athena, to whom the chief monuments ! 
in Athens were reared, was the patron goddess of the League, j 
ruder Pericles Athens also attained her greatest measure j 
of commercial prosperity. and the activity of her traders all \ 
over the Levant, the Rltuk Sea and the West, is attested not ; 
only by literary authority, but also by numerous Attic *oins, j 
vaw-s, fire. j 

Pericles’ home polity has been much debated since am-ient j 
times. His <hief emu tments relate to the payment of citizens j 
for State service, 'these measure.' have l wen interpreted as «ui j 
appeal to the luvser instincts of the mob, but this assumption is J 
entirely out of keeping with all we know of Pet ides’ general j 
attitude towards the people, o\cr whom Thucydides says he j 
practically ruled as a king. W'v must , then, admit that Peril les j 
Mmyrely contemplated the good of his felkwr -country men, and , 
we may believe that he endeavoured to realize that ideal Athens i 
which Thucydides sketches in the Funeral Speech an Athens j 
where free and intelligent obediem e is rendered to an equitable j 
code of laws, where merit find* it* wav to the front, where 


and interesting record. He w*> commonly compared to 
Olympian Zeus, partly because of his serene and dignified 
bearing, partly by reason of the majestic roll of the Utunder»r\g 
eloquence, with it* bold poetical imagery, with which he held 
friend and fur spelllwmnd. The same dignity appeared in the 
grave Iwauty of his features, Uumgh the abnormal height of 
his cranium afforded an opportunity for ridicule of which the 
comedians made full use. in spite of an unusually huge crop 
of scandals about him wt cannot but believe that he bore an 


of scandals about him wt cannot but believe that he bore an 
honourable character, and hi* integrity is vouched for by* 
Thucydides in such strong terms as to exclude all further 
doubt on the question. 

Am 1 * nt Avruoarna*. — Our chief source nuut always remain 
Thucydides ami u. 1 4 *), who* iooixht into the character and 
ideal* of lVricle« place* him far above all other autfcoritk* TV 
w^ehe* which he pul* into hi* mouth am of apodal value in rift* 
r losing to us lVr teles* inmost thoughts and aspiration# ft- 140 -144; 
u 45 40; ii. Thucydides atone shows vyapMkr with 

IVridoa, though, as J. Tk Bury taunts out (.fur ttmi GrotkU iiJi+i/uts, 
i^s). pp mi he was ov no means a Wind admirer. t>f 

other 5th century sources. Aristophanes is ohviouilv a caricaturist, 
fwemlo- Xenophon {dr rrfmklu* Aikrmrmnum) a mere party pam 
phkrteer. PUto. while admuiog IVywkV intellect, at-cuses him ot 
pandering to the mob; Aristotle in hu Athfirr and especially In 
the of Atkrm, which is valuable in that it gives' the 

date* of iVnelnn’ enactments as derived from an ofltejal dorumetif. 
accept* the same view, Plutarch gives many intftrstiiw 

details as to lVnctoa* personal bearing, home life, and patronage 
of act. literature and phikwophy. derived in p rt from the cod 
comic poets, Aristophanes, Cratinus. TopoIU, ttermippua, Wt»i 
and Trlr'cltde* ; in part from the e*»n temporary memoirs of htestm 
brotua and Ion of Chios. At the same time be icpwckiors then 
scandalous anecdotes m a quite uncritical spirit, and arcepis uti- 
questioningly the 4th century tradition. He quotrs Aristotle. 
Hrraclidns nmticus. Aeschin*** Soerattcu*. fdomrneu* of |*mp«afit* 
and lliiri* of Samos, and ia also indebted through name Aksundniw 
tntermcNhanr to Ep bonis and Theopompu*. Diodorus (si. anti 
an ), wIhi cupiul kplnrui, contains nothing of value. 

Moukkn \Vokk* Historians ate agreed that Pniclm was one of 
the most powerful persons lit ics of ancfmt times, and generally 
allow him to have bren a man of probity. J. Heloth. firuri (ind 
\nh. i. and it. (Slraiwtrarg and Bonn. 1*01 1 #*/»), and Ihr oMtukr 
/Will* uni Pmkloi (latiptig. 1H84), takes the most dlstiatagrng view , 
K. Abbott, (# tftk lint.. sol. u. flamdon, i#vj), and M. nuncler, Gtwh, 


military efficiency is found along with a free development in 
other direction* And .strangle* neither commerce nor art. In 
accordance with this scheme Peru lea sought to educate the w hole 
community to political wisdom bv giving to all an active share 
in the government, and to train their aesthetic tastes by making 
accessible the best drama and music. It was most unfortunate 
that the Pclop tiroes ian War ruined tlya great project by 
diverting the large supplies of money which were essential 
to it, and confronting the remodelled Athenian democracy, 
before it could dispense with his tutelage, with a series of 
intricate questions of foreign policy which, in view of its in* 
experience, it » ould hardly have been expected to grapple 
with successfully. , 


d Attntumi, vot* vffl , ix (Ixtptig, 1**4 iKHo), are on the whole tin 
favourable ; Adolf Schmidt. Das Pm kin u k* XnM/Jer <J**a, 1*77). 
j V liuruv, H itiwy of ( 9 rttc* (Kmi. Iran#., loudon, iSga), G» lSwaott. 
j find., \«d. id. (tio tlia, 1^4). and K. Meynr d. 

AlUrtumt. vob.bi.and iv. (Slultgait.it/uj. />!*«( A uMffM. vurji (Hulh. 

D»«don. appirtion maf»»e and Ms mo more equally; 

I H Bun- and F Cttrini*, Hut v/firmt fKng. Iran*., v<*U If. ainl in 
laimlfm, iHtK). 1*70). A llolm. //• \t. of iitwt* (Bug. tram., vol II.. 
l^omlofi. i*9\). W. Uoyd. / k% Ago of (Ixmikm. IA7O. and 

(WfMN'UlIv <i tirolr, //| t j , \<>U IV and V (vee a)*o XtftflUoti. I 

I iH>tea ui thr f^rli t ion bv J. M MlUhdl and M. raa^mrl. fak»* 

*- favnnrable view For IVridn' tmlhfinga aw f*. Wachumatb. 
G*uk. 4. Shull Atkon, 1. 310 1*74); K. A Gartinvr. 

Amtrml Alhent (baulun, igt/Jj, for W atritwy, If. DcJbrftck, 
IHg Sttatfg d Port kin (Berlin. iHt/i), See Aimxnh Hiifivy t 
Gagace. inn ml Hitlwx, and fixrrx Aai, (M. O. II. V ) 


Perk les al*o imurrc<l unpopularity because of hi* rationalism 
m rcligiou* matter*; yet Athens in hi* time was becoming ripe 
for the new r'ulture, anil would have done better to reieive it 
from men of hi* circle- Anaxiigora.*, Zeno, Protagoras and Meton 
than from the more irresponsible sophists. TTte influent of 
.\>pa*ia on Atlteman thought, though denounced unsparingly 
by most cnti< *, may intferd have been beneficial, inasmuch as 
it tended toward* thr emaneijmtion of the Attic woman from the 
over-strict tutelage in which she mas kept. A* a patron of 
art Pericles was a still greater fora-. His policy in encouraging 
the drama has already lieen mentioned : aniooff his friends he 
ould count three of the greatest (jjeck waters -tiie poet 
Sophorle* and the historians Hftncfotus and Unnydidc'. 
Peri* les likewise is responsible for the epixb-making splendour 
of Attic art in his time, for had he not so fully Appreciated and 
grim such free scope to the (genius of Pheidhis, Atliens wouki 
hardly fuse witnessed the raising of the Parthenon and other 
glorious structures, and Attic art could not have boasted a 
legion of fir >t -rate :nilpb*rs of whom Alcamene*, Ag»>ramtu* 
:rod I^ae*jnius an- <xily the chief nuuw . (Src al^» fiari-.K AtT.) 
fH lVrvleV personal • hanu ieri.4k-< hp luve a peculiarly full 


PERIDOT, Mirnetimr* written perkkite, a name applied by 
iewcler* to M noble olivine,” or that kind of olivine which can 
lie u*«l a* a gem-stone (see Olivimc). The word peridnt is 
an old trade-term, of unknown origin, used by FremJi jewelers 
and introduced into science by J. R. Hafiy. Peridot is practi- 
cally kite same stone a* chrysolite (g.v ), though U is convenient 
to rcstrkt that term to transparent olivine of pale yellowish 
green colour, and to apply the term peridot to those kinds which 
! are darker and de* idedly green : the fokmr, which is due to 
j the presence of fernrus iron, is never vivid, like that of emerald, 
[ but is usually some shade of olive-, ptnUthio- or leek -green. 
Although the stone is aomltimes <ut tn cabotkon, and in rose- 
(prm, tlie cutting liest adapted to display the rtdour is that of a 
tidde or a step-cut *t<me. rnfoHnnatrly the hardness of peri- 
, dot is only about fi t, or hut little almve that of glass, *0 
that the polished stone readily suffers alirasion by* wear. In 
polishing peridot the final touch is %iven on a ccipper wheel 
moritened with sufphtirir ar id. f , 

Although olivine lias a fairly wkle distnlrution in nature, the 
varieties used as gein-stonc-s are of very t limited occur mu * . 
Much mystery for a kmv tim»* n tmnsniM the locality* which 
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yields twist of the peridot of commerce, but it is now identified 
with the island of St John, or Isle Zcboiget, m the Red Sea, 
where it occurs, as shown by M. J. Couyat, in an altered dunite, 
or olivine rock (Bull $oe. franf. mitt., 1908). This is proliably 
the Topaz Isle, romilux vfj<To$ t of the ancients. It is generally 
held that the mineral now railed topaz was unknown to ancient 
and mediaeval writers, and that their roir^tw was our peridot. 
Such was probably the Hebrew toitdah , translated topaz in the 
Old Testament. Dr G. F, Kunz has suggested that the peridots 
of modern trade are largely derived from old jewelry. The 
famous shrine of the Three Kings in C ologne Cathedral conta'ns 
a large peridot, which has commonly been regarded as an emerald. 
It is notable that pebbles of transparent olivine, fit for cutting, 
ar found in the United States in Montana, Arizona and New 
Mexico; in consequence of their shape and curiously pitted 
surface they are known as “ Job’s tearH.” (R W. K.*) 

PERIDOTITE, a phi tonic holo-crystalline rock composed in 
large part of olivine, and almost or entirely free from feldspar. 
The rocks are the most basic, or least siliceous plutonic rocks, 
and contain much iron* oxide and magnesia. Hence they have 
dark colours and a high specific gravity (3*0 and over). They 
weather readily and arc changed to serpentine, in which process 
water is absorbed and enters into chemical combination with 
the silicates of magnesia and iron. In some peridotites, such 
as the dunites, olivine greatly preponderates over all other 
minerals. It is always in small, rather rounded crystals without 
good crystalline form, and pale green in colour. Most of the 
rocks of this group, however, contain other silicates such as 
augite, hornblende, biotitc or rhombic pyroxene, and often 
two or three of these arc present. By the various mineral 
combinations different species are produced, e.g. mica-peridotite, 
horn Mcnde-peridot itc, enstatite-peridotite. Of the accessory 
minerals the commonest are iron oxides and chromite or picotite. 
In some peridotites these form segregations or irregular masses 
which are of importance as sources of the ores of chromium. 
Corundum occurs in smull crystals in many North American 
peridotites and platinum and the nickcbiron compound awaruitc 
arc found in rocks of this class in New Zealand. Rod garnet 
(pyrope) characterizes the peridotites of Bohemia. The diamond 
mines of South Africa are situated in pipes or volcanic ne ks 
occupied by a peridotite breccia which has been called kimber- 
lite, In this rock in addition to diamond the following minerals 
are found, hypersthene, garnet, biotitc, pyroxene (chrome- 
diopside), ilrr.enitc, zircon, &<\ 

Some peridotites have a granular structure, r.g. the dunites, 
all the crystal grains being of rounded shape and nearly 1 quid 
size; a few arc porphyritic. with large individuals of diallage, 
augite or hypersthene. Some are banded with parallel bonds 
of dissimilar composition, the result probably of fluxion in a 
magma which was not quite homogeneous. T ne great majority 
of the rocks of this group are poikilitic, that is to say, they * 
contain ollvtne in small rounded crystals embedded in large 1 
irregular masses of pyroxene or hornblendr. The structure 
is not unlike that known as ophitic in the dolerites, and arises 
from the olivine having first separated out of the liquid magma 
while the pyroxene or amphibole succeeded it and caught up 
its crystals. In hand specimens of the rocks the smooth and , 
shining cleavage surfaces of hornblende and augite are dotted ' 
over with dull Blackish preen spots of olivine; to this appearance 
the name 14 lustre-mottling " has been given. 

Mica. peridotites are not of frequent occurrence. A well-known 
ruck from Kaltca Thai. Hnrthurg. contains much biotitc, deep 
brown in thin section. Other vxamptoa arc found in India and in 
Arkansas. PmkiUtic structure is rarely well developed in this 
group. the ** blue-ground “ of Kimberley which contains the 
diamond* i* a brccciform biotitc hypersthene. peridotite with augite. 
In the north of Scotland, in several places in Sutherland and Ross, 
there are peridotite* with silvery vellow green biotite and large 
olatea of pale green hornhknde : these have been called acyelites. 

the hornblende peridotites lustre-mottling is often very striking. 
The amphiltolc 'may be colourless tremolite in small prisms, as in 
some varieties of serpentin* from the Utitrd (Corow-all); or pale 
green hornblende as An scvelite. In both these cast* there is some 
probaU'litv that the hornblende has drvekqxsl. partly at leu At. 
from olivine or augite. In sheared pettdotito tremolite and 


actinolitc are very frequent. Other rocks contain dark txuwn 
hornblende, with much olivine; there may also be augite which t» 
often intergrown pcrthitically with the hornblende. Example* 
of this type occur in North Wales, Anglesey. Cornwall, Cortland. 
New York, and many other localities. A well-known peridotite from 
Schricsheimer Tai in the Odenwald has pale brownish green amphibole 
in large crystals fUled with small grains of olivine which are mostly 
serpentinized. Very often primary brown hornblende in rocks of 
this type is surrounded by fringes and outgrowths of colourless 
tremolite which has formed as a secondary mineral after olivine. 
Complete pseudomorphs alter olivine composed of a matrix of scaly 
talc and chlorite crossed by a network of tremolite needles, are 
also very common in some peridotites. especially those which have 
undergone pressure or shearing : these aggregates are kneyrn as 
pilite. 

The peridotites which contain monoclinic pyroxene may be 
divided into two classes, those rich in diallage and those in which 
there is much augite. The diallage-peridotites have been called 
wchrlitcs; often they show excellent lustre-mottling. Brown or 
green hornblende may surround the diallage, and hypersthene 
may occur also in lamellar intergrowth with it. Some of these 
rocks contain biotite. while a little feldspar (often sauxsuritic) may 
often be seen in the sections. Hocks of this kind are known in 
Hungary, in the Odenwald and in Silesia. In Skye the pyroxene 
bearing peridotites usually contain green chrome-diopside (a variety 
of augite distinguished by its palo colour and the presence of a 
small amount of chromium). The augiteperidotitea are grouped 
by German petrographers under the picrites, but this term has a 
slightly different signification in the English nomenclature (see 
ITcrite). 

The enstatite- peridotites are an important group represented 
in many parts of the world. Their rhombic pyroxene is often very 
pale coloured but may then be filled with platy enclosures which 
give it a metallic or bronzy lustre. These rocks have been called 
saxonites or harzburgite*. When weAthcred the emtatite passes 
into platy masses of bnstite. Picotite and chromite are common 
accessory minerals and diallage or hornblende may also be present. 
Many of the serpentine rocks of the Lizard (Cornwall) Ayrshire 
and north-western Scotland arc of this type. Examples are known 
also from Baste near Harzburg. New York and Maryland, Norway. 
Finland, New Zealand, Ac. Often the enstatite crystals are of 
large size and arc very conspicuous in the hand specimens. They 
may be porphyritic, or may form a coarsely crystalline matrix 
ciKiuhing innumerable olivine grains, and then lustre-mottling t> 
as a rule very well shown. 

The Ihcrsolitea are rocks, first described from Lhcrc in the 
Pyrenees. consisting of oitvine. chrome diopsido and enstatite. and 
accessory picotite or chromite. They are fine-grained, bright 
green in colour, often very fresh, and may be somewhat granulitk. 
The dunites are peridotites, similar to the rock of Bun Mountain, 
New Zealand, composed essentially of olivine in a finely granular 
condition. Many examples of this type are known in different 
parts of the worl<l. usually a* local facies of other kinds of peridotite. 
In olivine- lia.salls of Tertiary age in the Rhine district small nodule* 
of green olivine occur frequently. They are of roundoff shapes 
ami may be n foot ii diameter. The structure is granular and 
in addition to olivine they may contain chromite, spinel and 
magnetite, enstatite and chrome. -diop*ide. Some geologists believe 
these to be fragments of dunite detached from masses of that rock 
not exposed at the surface ; others consider that they arc aggre- 
gations of the early minerals of the basalt magma, which were already 
crystallized before the liquid rock was emitted. 

The great majority of stony or lithoidal meteorites (aerolites) 
are rich in olivine and present many analogies to the terrestrial 
peridotites. Among their minerals are hyperstnene (enstatite) augite 
and chrome diominc. chromite, pyrite and troilite. nickel if erous 
iron and basic plagiodaM feldspar. 'The structure of these meteor 
ites is described as " chondnttc their minerals often occur as 
small rounded grains arranged in radiate clusters; this has very 
rarely been observed in ordinary peridotites. 

Although many peridotites arc known in which the constituent 
minerals are excellently preserved, the majorit y show more or 
lees advanced decomposition. The olivine is especially uastaUe 
and is altered to serpentine, while augite, hornblende and biotitc 
arc in large measure fresh. In other cases the whole rock is changed 
to an aggregate of secondary products. Most serpentines (a t*.) 
arise in this way. (J. S. 1-.) 

! * PERIER* CASDftlR PIERRE (1777-18 ja), French statesman, 
was bom at Grenoble on the nth of October 1777, the fourth 
i son of a rich banker and manufacturer, Claude Pfrier (174Z- 
' 1801), in w hose .house the estates of Dauphiny met in 17 88. 

1 Claude PtSricr was one of the first directors of the Bank of France; 
of his eight sons, Augustin (1773-1833)* Antoine Scipion (1776- 
iSsi), Casimir Pierre and Camille (1781-1844), all distinguished 
themselves in industry and in politics. The family removed 
to Paris after the revolution of Thermidor, and Casimir joined 
the army of Italy in 179S. On his father’s death he left the 
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army and with his brother Seipion founded a hank in Paris, 
the speculations of which he directed while Scipion occupied 
himself with its administration. He opposed the ruinous 
jncthods by which the due de Richelieu sought to rati* the war 
indemnity demanded by the Allies, in a pamphlet Rifitximt 
far le frofH f rmpnmt <1817), followed in the same year by 
Dtrmtrts riflextons . . m answer to an inspired article in the 

Monitor. In the sarfe year he ordered the chamber of deputies 
for Paris, taking his seat in the Left Centre with the moderate 
opposition, and making his first speech in defence of the freedom 
of the press. Re-elected for Paris in 1822 and 1814, and in 
18*7 fur Paris and for Troyes, he elected to represent Troyes, 
and sat for that constituency until his death, r frier's violence 
m debate was not associated with any disloyalty to the monarchy, 
and he held resolutely aloof from the republican conspiracies 
and intrigues which prepared the way for the revolution of 
1830. Under the Martignac ministry there was some prospect 
of a reconciliation with the court, and in January 1819 he was 
nominated a candidate for the presidency of the chamber; but 
in August with the elevation to power of Polignac the truce 
ceased, and on the 15th of March 1830 he was one of the 
rri deputies who repudiated the pretensions put forward by 
Charles X. Averse by instinct and by interest to popular revolu- 
tion he nevertheless sat on the provisory commission of five at 
the hotel-de-ville during the davs of July, but he refused to sign 
the declaration of Charles X/s dethronement. Pfricr reluctantly 
recognized in the government of Louis Philippe the only alterna- 
tive to the continuance of the Revolution ; but he was no favourite 
with the new king, whom he scorned for his truckling to the mob. 
He became president of the chamlier of deputies, and sat for 
a few months in the cabinet, though without a portfolio. On 
the fall of the weak and discredited ministry of Laffitte, (asimir 
Plrier, who had drifted more and more to the Right, was 
summoned to power (March 13, ’831), and in the short space 
of a year he restored civic order in France and re-established 
her credit in Kurope. Paris was in a constant state of disturb- 
ance from March to September, and was only held in che< k by 
the premier's determination; the workmen's revolt at Lyons 
was suppressed after hard fighting; and at Grenoble, in face of 
the quarrels between the military and the inhabitants, P^rier 
declined to make any concession to the townsfolk. The minister 
refused to be dragged into armed intervention in favour of the 
revolutionary government of Warsaw, but his pobey of peace 
did not exclude energetic demonstrations in support of French 
interests. He constituted France the protci tor of Belgium 
by the prompt expedition of the army of the north against the 
Dutch in August 1831; French influence in Italy was asserted 
by the audacious occupation of Ancona (Feb. 13, 1832); and 
the refusal of compensation for injuries to French residents by 
the Portuguese government was followed by a naval demonstra- 
tion at Lisbon. P£ricr had undertaken the premiership with 
many forebodings, and overwork and anxiety prepared the way 
for disease. In the spring of 1832 during the cholera outbreak 
in Paris, he visited the hospitals in company with the duke of 
Orleans. He fell ill the next day of a violent fever, and died 
six weeks later, on the 16th of May 1832. 

HU Opimwnt ei diuouri were edited by A. Lrticur {2 voU., 1638); 
C. Xkoulfatid published in (894 the first part iCatimirPintf, 
dtprU it ttpp&ulion, tStf-iSfc) 0# a study at his life and policy; 
and KU ministry 11 exhaustively treated by Thurmu-Daajpn in 
volt. k. and ii. (1884) of tus HitUnrt it U m u m a t cJu s 4 s juUUt. 

HU elder son, August* Vrctoa Laurent Casimie Peeim 
( 1811-1876), the father of President Casisnir-Hrier(sce Casixtb- 
Pkeieb), entered the diplomatic service, being attached suc- 
cessively to the London, Brussels and St Petersburg embassies, 
and in 1843 became minister plenipotentiary at Hanover. 
In 1846 he resigned from the service to enter the legislature 
as deputy for the department of Seine, a constituency which 
he exchanged for Aube after the Revolution of 1848. On the 
establishment of the Second Empire he retired temporarily 
from public life, and devoted himself to economic questions, on 
which he puMished a faeries of work!, notably 1st Finances ft la 
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fvitoomt (1863), dealing with the interaction of political in- 
stitutions and finance. Ha contested Grenoble unsuccessfully 
in 1863 against the imperial candidate, Catimsr Royer; and 
failed again for Aube in 1869. In 1871 ho was returned by three 
departments to the National Assembly, and elected to tit for 
Aube. He was minister of the interior for a few months in 
1871*1872, and his retirement deprived Thiers of one of the 
strongest elements in his cabinet. He also joined the short* 
lived ministry of May 1873. He consistently opposed all efforts 
in the direction of a monarchical restoration, but on the definite 
constitution of the republic Iwcame a life senator, declining 
Mac Mahon’s invitation to form the first cabinet under the new 
constitution. He died in Paris on the 6th of June 1876. 

For the family in genera! see B. Choulct, Le FomiUt Cotfmr* 
Pdntr (Grenoble, 1894). 

PERIGEE (Gr. +tpl y near, yjj, the earth), in astronomy that 
point of the moon's orbit or of the sun's apparent orbit at 
which the moon or sun approach nearest to tne earth. The 
sun’s perigee and the earth’s perihelion gre so related that they 
differ 180* in longitude, the first being on the line from the earth 
toward the sun, and the second from the sun toward the earth. 
The longitude of the *olar perigee is now ioi # , that of the earth's 
perihelion j8i\ 

PRRIGORD, one of the old provinces of France, formed part 
of the military government of Gutenne and Gascony, and was 
hounded on the N. by Angoumois, on the E. by IJmousin and 
Quercy, on the S. by Agenais and Baxadais, and on the W. 
try Bordelais and Saintonge. It is now represented by the 
departments of Dordogne and part of Lot-ct -Garonne. P#rigord 
was in two divisions ; Ptfrigord Wane (cap. I’£rigucux) and 
Pfrigord noir (t ap. Sarl&t). In the time 01 Caesar it formed 
the rimtdf Prtroo trior urn, with Vesunna (Ptogueux) as its 
capital. It became later part of Afuilonia tenmdo and formed 
the pofur pttragonnis, afterwards the diocese of IYrigucux. 
Since tne 8th century it had its own counts (see the nisioirr 
gMalogiqut of P. Antclme, tome iii.), who were feudatories of 
the dukes of Aquitaine and in the 13th century were the vassals 
of the king of England. In the 15th century the county passed 
into the hands of the dukes of Orleans, and in the 16th came 
to the family of d'AJbrvt, becoming Crown land again on the 
accession of Henry IV. • 

See DessaUcs. Hititin 4 u Pitigori (1888), the Bulletin of the 
Soctftf hiiioriqut ri snktologiqu* du Pfaigmd (1874 Vfnvrntoirr 
iommmrt dt Is 14 CotUcdon ds Pitttmd 44 in thn Biutothf am National* 
(1874) ; the Ihitionnsitr lopoft* Mucus dm dtpartsmsmt dt Is thrdofns 
by the VkxxnU do <*rttr|(iiet 

• rtWOUEUX, a town of south-western France, formerly 
capital of the old province of P<rigord, now chief town of the 
department of Dordogne, 79 m. K.N.E. of Bordeaux, on the 
railway between that cky and Limoges. Pop. (1906), 28.199, 
The town, situated on an eminence on the right hank of the 
Isle, is divided into three parts. On the slope of the hit! U 
the medieval town, bordered south-east by the river and on the 
other three sides by esplanades and promenades; to the west 
is the modem town," wbtrh stretches to the station ; to the south 
of the modem town is the old Roman town or fit/, now traversed 
by tlw railway. 

Three bridges connect Pfrigueux with the left hank of the 
Isle, where stood Vesunna, the capital of the Pctrocoril. Hardly 
a trace of this old Gallic town remains, but not far off, on the 
Plateau de la Boissifre, the rampart of the old Roman camp 
can still be traced. On thefight bank of the Isle, m the Roman 
city, there have been discovered some baths of the sat or 2nd 
cftitury, supplied by an aqueduct four miles long, which spanned 
the Isfe. A circular building, called the “ Tower of Vesanna," 
68 ft. in diameter and 89 ft. in height, stands at what was 
formerly the centre of the city, wher* all the chief streets met. 
It is believed to have been originally the celia or main part of 
a temple, probably dedicated to the tutelafy deifies of Vesunna. 
Of die amphitheatre there still remain huge fragments of wall 
and vaulting. The building had a diameter of 1312 ft,, that 
of the arena heing 870 ft.; and, judging fromsits construction, 
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In: au old a*» the 31 d or even the 2nd century. The < mints a Mronglwkl of the ( alviimtx, wfiu in 1555 did great 
of Mrigueux used it lor their chateau, aod lived in it from tlic destruction tlarc, and it also suffered during the troubles of 
1 3th to the end of the 14th century. In 1644 it was given over the Fronde. 

by die town to the Order of the Visitation, and the uistcr* took PWHBLKMI (Or. vtp£, near, 9X409, aun), in astronomy, the 
f om it the stones required for the construct : un of their nunnery, point of nearest approach of a body to the sun. (See Ox bit.) 
The most remarkable, however, of the ruins of the cite Is the PER1M, a British island in the strait of Bab-cl-Mandeb, at 
Chiteau Jiarri£re, an example of the fortified houses formerly the entrance to the Red Sea, and 96 . to. W. by S. of Aden, 
common there, 'I* wo of its towers date from the 3rd or 4th Perim is a m. from the Arabian shore, is about 3) m. long with 
century, and formed part of the fortified enceinte; the highest J sui average lireadth of over a mile, and covers some 7 sq, m. 
tower is of the roth century; und the part now inhabited is j There is a good harbour with easy entrance on the south side 
of the nth or lath century, and was formerly used as a burial j with a depth of water from 25 to 30 ft. It is largely used by 
chapel. 'Hie bulk of the chateau is of the 12th, am! some of | mercantile vessels as a trading-station and for taking in stores, 
the windows of the 16th century. | including fresh water and ice. Perim, the Diodoros island of 

/Fhe chief medieval building in the cite is the church of St t the Periptus, was, in consequence of the French occupation 
Etienne, once the cathedral. It dates from the lith and 12th of Egypt, garrisoned from 1799 to 1801 by a British force, in 
centuries, but suffered much injury at the hands of die Pro- j view of the construction of the Suez Canal and the increasing 
testants in the religious wars when the tower and two of t'he importance of the Red Sea route to India the island was annexed 
three cupolas were destroyed. The choir and its cupola were to Great Britain in 1857, fortified and placed under the 
skilfully restored in the 17th century. A fine carved wooden charge of the Aden residency. In 1861 a lighthouse was built 
reredos of the 17th c&itury and a tomb of a bisbop of the j at iu eastern end. Submarine cables conned the ^kind with 
1 ath century are to be seen in the interior. In the medieval ! Aden, Egypt and Zanzibar. Population, including a garrison 
town, known us L* Puy -St-Front, the most remarkable building j of 50 sepoys, about 200, 

is the cathedra! of St Front, which, till its restoration, or rather PERIKO DEL VAGA (1500-1547). a painter of the Roman 
rebuilding, in the latter half of the 19th century when the old school, whose true name was Pf.rino (or Pi fro) Bconaccdiuii. 

features were to a great extent lost, was of unique architectural He was bom near Florence on the attth of June 1500. Hia 

value. It bears a striking resemblance to the Byzantine father ruined himself by gambling, and became a soldier in the 
churches und tu St Mark's at Venice, and ac cording to une theory invading army of C harles VIII. His mother dying when he 
was built from 984 to 1047, contemporaneously with the latter j was but two months old, he was suckled by a she-gont; but 
(977 -1085). It consist* of five grout cupolas, arranged in the J .shortly afterwards he was taken up by his father’s second wife, 
form of a Greek t russ, and conspicuous from the outside. The Perino was first apprenticed to a druggist, but soon passed into 

arms of the cross are 69 ft. in width, and the whole is 184 ft. the hands of a mediocre painter, Andrea da Ori, and, when 

long. These cupolas, 89 ft. high from the keystone to the eleven years of age, of Kidolio Ghirlandajo. Perino rapidly 
ground, are supported on a vaulted ruof with pointed arches surpassed his fellow -pupils, applying himself especially to the 
after the manner characteristic of Byzantine architecture, study of Michelangelo's great cartoon. Another mediocre 
The pointed arches imitated from it prepared the way for the painter, Vaga from Toscanella, undertook to settle the boy in 
introduction of the Gothic style. Adjoining St Front on the Rome, but first set him to work in Toscaoella. Perino, when 
west are the remains of an old basilica of the 6th century, above he at last reached Rome, was utterly poor, and with no clear 
which rises the belfry, the only one in the By/antine style now prospect l*yond journey-work for trading decorators. He, 
extant. It dates from the nth century, and is composed of how ever, studied with great severity and spirit from Michelangelo 
two. massive culx'9, placed the one aUive the other in retreat, and the antique, and was eventually entrusted with some of 
with a circular colonnade surmounted by a dome. To the the subordinate work undertaken by Raphael in the Vatican, 
south-west of St Front, the buildings of an old abbey (nth to He assisted Giovanni da Udine in the stucco and arabesque 
16th century) surround a cloister dating chiefly from the 13th 1 decorations of the bggie of the Vatican, and executed some of 
century. Of the fortifications of Puy St Front, the chief relic 1 those small hut finely composed scriptural subjects which go 
is Use Tour Mataguerre (14th century). by the name of " Raphael's Bible Raphael himself furnishing 

Perigueux is seat of a bishop, prefect and court of Assizes, the designs. Perino \s examples are: " Abraham about to 
and lias tribunals of first instance and of commerce, a chamber, sacrifice Isaac," “ Jacob wrestling with the Angel," “ Joseph 
of commerce and a brunch of the Bank of Francr, Its and his Brethren," the " Hebrews crossing the Jordan," the 
educational establishments include a lycce for boys, training “ Fall and Capture of Jericho," “ Joshua commanding the Sun 
olleges for both sexes and a school of drawing. The tr^le of to stand still," the “ Birth of Christ," " His Baptism " and 
the town is in pigs, truffles, flour, brandy, poultry and pies the " luist Supper." Some of these are in bronze-tint, while 
known as piiis dt Pin%ord. others are in full colour. He also painted, after Raphael’s 

Yesunna was the capital of the Petrocorii, allies of Yercinge- drawings, the figures of the planets in the great hall of the 
turix when Caesar invaded Gaul. The country was afterwards Apportomenti Borgia. Perino exhibited very uncommon faculty 
occupied by the Romans, who Uiiit a second city of Yesunna in these works and was soon regarded os second only to Giulio 
on the right bank of the Isle opposite the site of the Gallic town, j Romano among the great painter's assistants. To Raphael 
The tmrbariun invasion brought this prosperity to a close. St himself he was always exceedingly respectful and attentive, 
Front preached Christianity here in the 4th century and over and the master loved him almost as a son. He executed many 
his tomb there was raised a monastery, which liecame the centre other works about Rome, always displaying a certain mixture 
of the new town called lx Puy St Front. The cite was pillaged of the Florentine with the Roman style, 
by the Saracens about 731. and in 844 the Normans devastated After Raphael's death in 1520 a troublous period ensued for 
tioth quarters. The new town soon l>egan to rival the «dd city Perino. with a plague which ravaged Rome in 1523. and again 
in importance, and it was not ant'd 1240 that the attempts w ith the sack ut that city in 1527. Then he accepted on invita- 
of the counts of IVrigord and the bishops to infringe on ther tion to Genoa, where he was employed jp decorating the Doha 
municipal privileges brought about a treaty of union. During Palace, and rapidly founded a quasi-Roman school of art in the 
the Hundred Years' War, Perigueux was twice attacked by the Ligurian city, lie ornamented the palace in a style similar 
English, who look the eiti in 1356; and the. whole town was to that of Cuujio Homano in the Mantuan Palazzo ael Ti, and 
ceded to them by the Trtfity of Brftigny, but returned to the frescoed historical and mythological subjects in the apartments, 
French Crown .in tl< reign of Charles V. The county passed fanciful and graceful arabesque work, sculptural and architec- 
hy marriage into the hands of Anthony of Bourbon, father turn! details— in short, whatever came to hand. Among the 
of Henry i\\, and* was converted by the Utter into royal J prihcipal works are: the "War between the Gods and Giants," 
hmairf During the Huguenot wars Perigueux was frequently j “ Iloratius Codes defending the Bridge," and the " FortitucW 
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<«( Vlutiun NjfWiU.’’ I be »*•>< iiu|»nM«tnt work o( all. tlnr 
Shipwreck of Afnp«s. M no longer r\unt. From t^enoa 
Perinu twice visited Pina, and began some painting in the 
t+thedraL Finally he returned to Koine, where Paul HI. 
allowed him a regular salary' liU the painter s death, lie 

retouched many of the works id Raphael, and laboured hard M : y - ; ;r. v /. « ■” r . -- 

•• »«■«!".,■*»»» *» 1 

ur triuaL \\ or king for any pnee, Jie made Urge puna, but fell ; m iVrrmber i;»u It coatAtuM m»t only OMdlrnt rrvteww of 


oluK«r, wlw m edited At Amsterdam the HsNutki fW 

(1/17-1719L and Milmv(uvntly A#dm »»o*> htftmues 4 * fa OeaWf 
HrHmfn* Returning to England in i;ia ha rwotw* 

mcocad hb A>w Memoirs a/ /.ifrcajan* (i?rti;*h), a monthly. and 
in v yjo a J.i Irmrv J<mr**J. hr Samuel Jd*l» started Hibifotim* 
Uftrtnm (t;»-i;a4). to appear mry two month*, which dealt 
with medal* and aniniuitnw w* well a* with litvmture. but only ten 


into mechanical negligent?. Periito was engaged in the general 
decoration of the Sala Reale, brgun Iw Paul 111., when his health, 
undermined by constant work and at constant irregularities, 
ave way, and he fell down dead on the 19th of Ortolxr 1547. 
He is Inirted in the Pantheon. 


Kugbsh books but pajw** (nun I lie work* ot lomgnrr*. Two 
v^utum came out each year. It wax successtul, as alwi was the 
fhston* hie* an* (»;ja 1744) ol AnlwlaW Mower, 1 The or 
I'n th«r>*i II rekty J'ampkUi (1711-1 744) of the nntortuaale Kuxtac* 
Budged, aiul the iitrrar y Afar***#* (i;.tt I7|»d. with which 
Kphraim t haniUo Imw! much to do, were chart - lived. The 


IV-rl,., produce! .omr e«rtlru. portrait., .ml hi. ,m.llrr Ml . l T t .. **"£* wyttnuud m ,}\7 M the ** ** **** 

picture* combine with the manner of Kanharl something of that 1 l**r**d. ** lamed on without flit mtuuncm until 

..I Andr*» M Sarto Many M hi. work. u,-,* rvro ... *•'»» •£ '• k «" J A, ?T»/ V "?£ l'* W - 

hi. own lifetime Du** Rko.MH. t.i.olamo S„ioUntr .1. S,r- \ XSi + ’Jt' ^ 
moneta. Lurio Romano and Marcello Venus! i (Mentos aim) w-rre 
among his principal assistant *. * • {\\ . M. H ) 

FERUfTHUS (Turk. EM Eregli, old Heraclra), an ancient 
town of Thrace, on the Propontis, jt m. W. of Sclvmbria. strongly 
> i mated on a itnall penhroila on the Imy of that name. It is 

'Aid to have been a Samian colony. founded about 599 n.c, 

t . . ... 'i* . • * 1 . 11 ■ _r. • . . 


that of a literary magatuto. U unc out fortnightly to the isth 
ol SepteinU'r 174;. Although Jvgland can *J*iw nothing hkr the 
Journal 4ti smanJx, wIikIi has IhMOidunl almost witlumt a U oak 
k»r two ami a half ceitturirs. a nearly complete aerie* of irvtown 
ol IvnaUch literatura tuay W made up tiom milt to tba present 
day. 

Aftet the clone of tin* first quatirr uf the ittth century tin liletnry 


Vo onling to Tactxcs, iu original name was Mvgdofiu; later ! penodkal t>eaan to ac*uti»e nuuo of fiwttyie ol tlw nualem re\iew» 
:t was tailed Heraclea (Heraciea llirai iar, Herarkra IVnnthus). and in 1749 the title ami t hr chid fuatitn** wpr* united in tbmM&ifkJv 
is t hifflv for it. rtu».f«n» amf -ur,o,..iul rwi*Un.y j , r«r. «t»N..hr.» »>>; tjrfihtt.* • »J»> .1 unlit 


ph 

ihw.l. whmer it wa« edited liy liia am down to ttoy It came to 
ati end m it*4y From it* coauiwm ement the fotutw dealt with 
auiKf and litrraturr. as well a* with literary criticism, It was 


It ic fa mou 

to llnlip II. of Miuedon in ^40; at that time it seems to hate 

I wen more important than Ilyzantium itself. - 

FSSIOO (Gr. a going or wav round, rimiit, t«ac ! Wtuu in (intttu* and Nonoonfonnist in theok»ity. The hrat amie a 

round, aiul J&W. w»v, rwtH). « . ir. nit .„ur** of time, a < \ i lc. ^* n J r «»» '/<•>’« • 7*». 'ol. ; Ujp ^.uml t«u». in. 

partiruhirlv the duration of tune n which a planet revolver AU( ) lot|lth (rum t ^ x |u lfi4 ^ 45 >uhu wh en the ma H «uiu« 
round its sun, or a salrllile round its primary, » deGnite or [ %toptMRj. Thrrr m a general index (1749 1709). 1 vote* , and another 
indefinite rc< urring interval of time marked try some special 0 gas- i# , f , h * 'vU 


ur pet uliar character, f.g. in hiaton , literature, art, Arc.; it is 
mi use*! of a division of geological time. Particular uses of the 
w.*r I nre for the various phase 4 through which a disease passes, 
the termination or conclusion of any course of events, the pause 
at the end of a completed sentence, and the mark (.) used to 
signifv the same fsee Pr^crvATiojt). 

PERIODICALS, a general term for literary publications 
whi< h Appear in numlx*rs or parts at regular intervals of time- - 
.is a rule, weekly, monthly or quarterly. The term strictly 


The Tory paily and the hsfabMied ( liur<,b wvvw tlafendwl in tin* 
(rituai Itfi uu (17 so 1 Hi I ouiwIihI by AuhiUdd llaimltoit siul 
Mippntcd by SmoUcti, Itr Jidmwm aa<l Kuberlsoa. Joluuwm 
contributed u> hltes-n imrutxrsol thq/.fjwm A/acaium (1750 1 , 

The reviews rxfhdly uut«vi*»ed in nwiatier towards the em| of thu 
century. Among the j>uiku*a) were the /^afo* C1775- I7 S*j), 

.1 .\>u Ur, aw (1 7*2 1 }&>), the JinfUtk Hex raw* (1 jby 1 790), mcoipor* 
sUm! in 1797 with the Anmi v/oxi Hwvw (I7**h *7W9b the jWi- 
faivbiH Htnem ami M avaunt (I7ph<thnj, and tin* iinU*h Cri tji 

Hv ‘ 


(1704 1K44), the orRan oil tbs High Clmtcn party, aad first editAl 
by Archdeacon Narr* and Iteka*. • 

' 4 *• (a t, t Kni m tKr nuffn^ tximllv Th**w? perifMliudii had mm hixxitnc rxtrrmely nunioruiM, and 

.nc lucres newspapers (ff ), but in the narro er sense u uall\ ^ niany 0 j t j, c biding l oudoa publisliert found it umvenirnt to 


hi tended it is distinguished as a convenient expnsdon for 
j»ericMlir*d pubhiations whith differ from newspapers in not 
lieing primarily for the emulation of newt or infermation of 
• phrmeral interest, and in being issued at longer intervals. In 
modern times the weekly journal has become so muth of the 
nature of a newspaper that it Mrldum ran l>e ( idled a jrrrioduaJ 
mi this sense. The present article ehirfly deals with publication* 


maintain tluir own imrtKular organ*. It U not a , 

matter of surpriM*. tlicrefuiu, that the authority of srnaeww*** 

1 ho reviews should have fallen somewhat in juihlic tetimatkia. 
the time wa» riper for onr whirl* should tn? quite iade|*endr*nt 
4 the hMikM-Uco, and which should also a* tit at a lughvt 
«taiuUTd of dgellciux'. As fat l jack a* 1755 AiUm Hmith, Iltair 
and other* had priniiiccd an hxUniurek fUitew which only raft M 
two nundwrr, and in 1771 <»dUit Stuart and VSilUam Hrrudhc 


».*"* n ,m, “ 7 - u r"r ,r d r^, i ss, 

*«nd niagaimre for the supply of rnisrr Jlancotfs reading. In j th«r /v « nhurak Uixhw, rsfaldistwd m ftcipber ilka by Jeffrey, 
the article Scxiktiils (^.r.) an ui count is separately given oi ! Scott, Horner, niuci^hiun and Sydney Smith. It (taated a gaw 
tin? transactions and proceeding* of learned and *nenuf»c liodies. I rf » »n punmiical criticism, and a-wumrd from the cumm<m<iavnt 

v r k-b. d T »,dimun « <mi -*»-«* .» 1 * r ;t; 

d^tmet type o( publication . and are not referred to here. a „ ( , Ulrr r.ho.r, arre Macvey Naj.ic-r. WOluon fimp»*a, Sir <i. C. 

liRiitcii Ixwls, Henrv Kccvt and the Hon. Arthur Llliot. It* buff aad Due 

The fir*t litrmrv pcrWytk-»l in *„.hr l.branu,, S oil'll;"? 

r « E«f»rw A<J—i of til M..4? *»<< PamphM, (D.S.,,. . ! KS'K* 

. it Jo^oe, mihl,.h«I wirklv or fattmuMly in faltonH ' .V° nl b 5 ,,u « h *?’ Slf H * fU,t *«» 



momhlv t ompUai f.i^rory (i<»9 2 to i(»94i a venture of John j 
1 button; the monthly Memoir* for the Intern lorn U<>9i). cditH bv ; 
j. dc U Crow, ran lor 12 months, and another with the same tilte ’ 


' Archibald Bowrr (ir>ga jyrgw wax edocatwl at Doaal, and 
iKcarne a Jesuit. He iHi)iwi|0(iil!y WofqaH himself a ermvtet to 
appeared in the following year, only to mjov a briefer career. The ■ the AngUcan Chur A, and pntdudied a numtier of works, Imt was 
hret la-nodical of merit and inffnence was the History of ike Works mote esteemed for hi* ability than for his mor»V luniUf. 
f ike Ltoened 11(199-1712), large) v convict ing ol descriptions ot j 1 The biographers d Golds mi th have made (M fanuliar with Uw 
tore a n boo\v The Memoirs of Literature, the fint English review name of Griffith* (i;30»ilo3), tha prosperous publtehar, with km 
•otmsnag entirely of original matter, published in London from diploma of LL.I#. granted by an American muvdrsiiy, and wtt|i the 
1710 to 1714. had few editor Michel de la Roche, a French Protestant quarrel* between him and the poet. * • 
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Sir John llarrQW, J. Wilwm Crokrr, Isaac Disraeli, A. W. Kmglake, 
Lord Salisbury and W. K. Gladstone.* The Westminster Review 
(1824) established by the followers ol Jcreiny Hctilham, advocated 
rtdical reform* in church, state and legislation. In 1830 it was 
joined to the London Review (18x9), founded by Sir William Molcs- 
wofth, and then bore the name 01 the London And Westminster 
Rtt dew til! 1831 , When it returned to the original title. Other 
quarterly reviews worth mentioning are the Eclectic Review (1805- 
1868), edited down to 1834 by Jonah fonder (1789 1853) and 
supported by the Dissenters; the British Review (iBit-iHxjj; the 
Christian Remembrancer (181918/18); the Retrospective Review 
(1820-1816, iMaM, 1831-1834), for old books; the Foreign Quarterly 
Review (1817 1846), afterwards inconiorated with the We%tmin$ter\ 
the Foreign Review (1828 1829) ; the IJuldtn Review (18)6;, a Roman 
Catholic organ; the Foreign and Colonial Quarterly Review (1843- 
1847); the Prospective Review (1843 - 1833), given up to theology and 
literature, previously the Christian Teacher (1H331844); the North 
British Review (1844-1871)* the British Quarterly Review (1845), 
successor to the Britt ih and Foreign Review (1833-1844); the New 
Quarterly Review (1832 1861), the Scottnk Review (1833-1862), 
published at Glasgow; the Wesleyan London Quarterly Review 
D853- ); the National Review* (1853-1864); the Diplomatic 

Review (1835 1 8» 1) ; the Irish Quarterly Review (1851-1859), 
brought out in Dublin ;• the Home and Foreign Review (1862-1864); 
the Fine Arte Quarterly Review (1H63 -18/13) ; the New Quarterly 
Magatine (1873*1880); the Catholic Union Review (1 863-1 873); 
the Anglican Church Quarterly Review (1875); Mind (1876) dealing 
with mental philosophy; the Modern Review (i 880-1084); th 
Scottish Review (1M82) ; the Asiatic Quarterly Review (1886; since 1891 
the Imperial and A sialic Quarterly Review) \ and the Jewish Quarterly 
Review . 

The monthly reviews Include the Christian Observer (1802-1857), 
conducted by members of the Establish!*) C hurch upon evangelical 
principles, with Zachary Macaulay as the first editor; 
mantmnae. the Monthly Repository (1806-1837), originally 

r *ty theological, but after coming into the hands of the Rev. 

J. Fox made entirely literary and political. The Fortnightly 
Review (1863), editeil successively by G. It. Lewes, John Morlcy, 
T. It. S. Kscntt, Frank Harris, Oswald Crawfurd and W. L. Courtney, 
was intended as a kind of English Revue des deux mondes. Since 
1 866 it has appeared monthly. The Contemporary Review (1H66), 
long edited by >ir Percy Hunting, and the Nineteenth Century (1877) 
founded and edited by Sir James Knowles (</.»».), and renamed 
Nineteenth Century and After in 1900, are similar in character, 
consisting of signed articles by men of mark ol all opinions u|ton 
questions of the day. The National Review (18H3), edited succes- 
sively by Alfred Austin, W. Karl Hodgson, and L j. Maas *, is alone 
in taking editorially a pronounced party line in politic* as a Conser- 
vative organ. Modem Thought (1879-1884). for the free discussion 
of political, religious and social subjects, and the Modern Retina 
1892 1694) may also tie mentioned. Other monthlies are the 
ndian Magatine (1H71); the Irish Monthly (Dublin, 1873); the 
Gaelic Journal (Dublin, 1882); the African Review (1892) and the 
Umpire Review (i9o<»), The Monthly Review (1900 i«>o8), edited till 
tgoz by Henry Newbolt, wan for some years a notable addition to 
the nign class literary monthlies. 

The weekly review* dealing generally with literature, science and 
art are the Literary (laeetle (1817-1802) first editeil by William 
erdan; the Athenaeum (1828), founded by James Silk 
luckingham, but successfully established by C. W. 
Dilke, and long edited in later years by Norman MacColl (i 843 1 90 \) , 
and afterward* by Mr Vernon Kendall; and the Academy (18 
Among those which also include political ami social topics, and are 
more particularly dealt with under NicwsFArKits, m.iv l>e mentioned, 
the Examiner (1608 t88t|, the Spectator (1828), the Saturday Review 
(1833), the Scots or National Observer (1888 1897), Outlook (1898), 
(1900-1903), and Speaker (1890), which became the Nation. 
Soon after the introduction off the literary journal in Kngland. 
one of a more familiar tone was started bv the eccentric John Dunton 
in the Athenian Gasette, or Casuistical Mercury , resolving all (he most 
Nice and Curious Questions (1689 it >90 to 1695-1096), afterwards 
called The Athenian Mercury , a kind of forerunner of Notes and 
Queries, being a penny weekly sheet, with a quarterly critical 
supplement. In the last port the publisher announces that it will 
tie continued ** as soon as ever the glut of news is a little over." 
1 hmton was assisted by Richard Sault and Samuel Wesley. Defoe’* 
Review (1704-1713) chiefly with politics and commerce, but the 
introduction in it of what its editor fittingly termed the " scandalous 
club *• was another step nearer the papers of Steele and the periodical 
essayists, the first attempts to create an organited popular opinion 
in matters of taste and manners. These little papers, rapidly thrown 
oil for a temporary purpose, were destined to form a very important 

1 ‘ ~T* ~ 

1 The centenary of the Edinburgh Reidew was celebrated in an 
article in October 19:12, and that of the Quarterly Review in two 
articles April and July 1909. See also On the Authorship of the F*w>t 
Hundred A umbers of % the bd inburgh Review (1893), bv W. A. Coptnger, 
and The First Fdtnburgh Reviewers m Literary Studies (1879). 
vol. by W. Ibgehot. 


part of the literature of the f&th century, and in some respects its 
most marked feature* Although tlie frequenter* of the chiba and 
co Ucc house* were the person* for whom the essay-papers were 
mainly written, a proof ol the increasing refinement of the age i* 
to be found in the fact that now for tne first time were women 
specially addressed aa part of the reading public. The 
Toiler was commenced by Richard Steele in 1709, and Tailor, de 
issued thrice a week until 1711. The idea was at once 
extremely popular, and a dozen similar papers were started within 
the year, at least one half bearing colourable imitations of the title. 
Addison contributed to the Toiler , and together with Steele estab- 
lished and carried on the Spectator (17101714), and subsequently 
the Guardian (1713). The newspaper tax enforced ui 1712 dealt 
a hard blow at these. Before this time the daily issue of the Spntaior 
had reached 3000 copies; it then fell to 1600; the price was raised 
from a penny to twopence, but the paper came to an end in 1714. 
Ihr Drake [Essays 1 Uustr. of the Rambler, Ac., ii. 490) drew up an 
imperfect list of the essayists, and reckoned that from the Toiler 
to Johnson's Rambler , during a period of forty-one yean, 106 p*i*r» 
of this description were published. Dr Drake continued the list 
down to 1809, and described altogether 221 which had appeared 
within a hundred years. The fallowing is a list of the must consider- 
able, with their dates, founder* and chic! contributors ; — 

Tatter (April 1 2, 1709 to Jan. a, 1710-1711), Steele, Addison, 
Swift, Hughes. Ac.; Spectator (March 1, 1710-1711 to Dec. 20, 1714), 
Addison, Steele Budgrll, Hughes, Grove, Pbpe, Parnell, Swift, Ac.; 
Guardian (March 12, 1711 to Oct. x, 1713). Steele, Addison, Berkeley, 
Pope, Ticket), Budget!, Ac.; Rambler (March 20, 1730 to March 14, 
1751b Johnson; Adventurer (X ov. 7, 1733 to March 9, 1754), Hawke*- 
worth, Johnson, Bathurst, Warton, Chaponc; World (Jan. a, 1733 
to Dec. 30 1756), K, Moore, earl of Chesterfield, K. O. Cambridge, 
earl of Or lord, Soame. Jcnyns, Ac.; Connoisseur (Ian. 31, 1754 to 
Sept. 30, 1756), Colman, Thornton, Warton, earl of Cork, Ac.; Idler 
(April 15, 1*738 to April 5, 1760), Johnson, Sir J. Reynolds and lien net 
Lajigton; Bet (Oct. 6, 1739 to Nov. 34, 1759). O. Goldsmith; Mirror 

H an. 23, 1779 to May 27, 1780), Mackenzie, Craig, Atwrcromby, 
uroe, Bannatync, Ac.; Lounger (Feb. 3, 1785 to Jan. 6, 1787), 
Mackenzie, Craig, Abercroinby, Tytlvr; Observer (1785 to 1790), 
Cumberland; Looker-on (March 10, 1792 to Feb. f, 1794). W. Roberts, 
Beresford, Chalmers. 

As from the M pamphlet of news ’* arose the weekly paper wholly 
devoted to the circulation of news, so from the general newspaper 
was specialized the weekly or monthly review of htcra- ~ 
ture, antiquities and scicnoe, which, when it included f 

essay- papers, made up the magazine or mi*cellan«'Ot»s 
repository of matter for information and amusement. Several 
monthly publications had come into existence since 1681, but perhaps 
the first germ of the magazine is to be found in the Gentleman's 
Journal (1691 -1/94) of Peter Motteux, which, besides the news of 
the month, contained miscellaneous prose and poetry. Dr Samuel 
I ebb included antiquarian notice's as well at literary review* in 
his Bibliotheca hteraria (1721-1724), previously mentioned, but the 
Gentleman's Magatine, founded in 1731, fully established, through 
the tact and energy of the publisher Edward Cave (q.t ), the type 
of the magatine, from that time so marked a feature of English 
periodical literature. * The first idea is due to Motteux, from whom 
the title, motto and genera) plan were borrowed. The chief feature in 
the new venture at nrst constated of the analysis of the journals, 
which Cave undertook personally, ITues were offered for poctn* 
In April 1732 the leading metropolitan publisher*, jealous of the 
interloper Caw*, started the London Magatine, or Gentleman's 
Monthly Intelligencer (17 u- 1784), which had a long and prosperous 
career. The new magazine closely copied Cave's title, plan and 
aspect, and bitter war was long waged Iwtween the two. The rivalry 
was not without benefit to tne literary public, as the conductor* 
of each used every effort to improve their own review. Cave intro- 
duced the practice of giving engravings, maps and portraits, but 
his greatest success was the addition ot Samuel Johnson («/.e.) to 
the regular staff. This took place in 1738, when the latter wrote 
the preface to the volume for tnat year, observing that the magazine 
had " given rise to almost twenty imitations of it, which are either 
all dead or very littlo regarded. The plan was also imitated in 
Denmark, Sweden and Germany. The Gentleman's Magatine was 
continued by Cave's brother in- law, David Henry, afterwards by 
John Nichols and his sun.* Cave appear* to have been tho first 

* The first series of the Gentleman's Magatine, or Trader's Monthly 
Intelligencer , extended from January 1731 to IVjccmber 1735, 3 vols. ; 
the Gentleman's Magatine and Historual Chronicle from January 
1730 to December 1807, voR 6 77; new scries, January 1808 to 
December 1833, vols. 78-103; new series, 1834 1856, 45 voR; 
new (thirst) senes, 1856-1 863, 19 voR; rtrw (fourth) series, 1866- 
1868, 5 vols. A general index to the first twenty vols. appeared 
in 1 753. S. Ayscough brought out an index to the first fifty su vols. , 
1731 -1786 (1789), z vols. , and one by J. Nichols, 1787 1018 (iflail, 
2 vols. A complete list of the plates and woodcuts (1731 -1813) wa* 
published in 1814, and another list (1731-1818), in 1821. The 
Gentleman's Magatine Library, (king a Classified Collection of the Chief 
Contents of the Gentleman's Magatine from r?je to /AM, is now being 
edited by Mr G. L. Gomrv (188 Ac , VoR I -17). 
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to ok the word magazine u) tbt sen** of a piwiKal of nuttfUionNb | 
literature. The specially antiquarian, bw^uplucfti and historical ’ 
features, wtacb make this magazine so itluibk a store- house lor 1 
information lor the pcnod it coven, were dropped in i8b8, when i 

'* entirely new jenn," a miscellany of light literature was «icc« 
iiulv edited by Gowing, jowph Hatton and Joseph Knight. 

Many other magaxi ne* mere produced ui consequence ol the success 
of these two. It wiU be sufficient to mention the following : The 
Scats Magazine ( 1 7 $9 181 7) was the first published in Scotland : from 
1817 to i#2t>it was styled the Edtnbqffk Magazine. The I'nkwsi. 1 
Mafsutne (174;) had a short, if brilliant, career, but the European 
Magazine , founded by James Derry in i;bi, butted down to ifcjt*. 
Ot more importance than these, or than the Noystf Marfas ter (ihq 
1771) was the Monthly A/q«nw with which lYimiley 

and Godwin were originally connected. f>unng thirty years the 
Monthly was conducted by Sir Richard Phillips, under' whom it 
liecame more statistical anti scientific than literary. Class magazine* 
were represented by the Edinburgh fimn'i Abigail w# (ihoo-iHis) 
and the Philosophical A/ of an nr (1798), established in l^indon bv 
Alexander Ttlloch; the Utter at tint consisted chiefly of translations 
of scientific articles from the French. Hie following fiertoditals, all 
of which date from the t8th century are atill published : the ilospet 
Magazine ( 1 7«», with w hich is incorporated the British Prntentaut) , t he 
Wetlryan Methodist Magazine (1778), Curfu's Botanical Magazine 
(17HO) , J'lamfrtuml jl/qixtw (1703, since 1 905 the Etaugriual 
British Missionary), the Phtlasopkscssl \ daeazime (t?o8), now* known 
a» the London, Edinburgh and I)nMtn Philosophical Magazine. 

The increased influence of this cU« of (ensltraj uj>on puNic. 
opinion was first apparent in Blachuood'i Edinbutgh Magmstne, 
founded in 1 Hi 7 by the publisher of that name, ami earned to a 
high degree of excellence by the contribution* ol Scott, 1 .nek hart, 
Hogg, Magtnn, Syme and John Wilson l ChrisUiplier North "). 
John Galt ami Samuel Wamn, It has alwav* remained Ijbrial 
in htrrature and Omxrrvattsr in politics. The \ew Monthly 
Ala gostne is somewhat earlier m date. It was founded in 1814 
by the London publisher. Colburn, and was edited in turn by 
CampUdl, Theodore H*»>k, Hulwrr I.ytton anil Ainsworth. >Unv of 
Carlyle'* anti Chackerav's pieces first appeared in Fraser's Magazine 
(i&jo). long famous for it* personalities amt its gallery ot literary 
portraits. The Metropolitan Afqoxnix was started in opposition 
to Fraser, and was first edited bv Campbell, who hail left it* rival. 

It Mibsequrntly came into the hands of Captain Marryatt, who 
printed in it many of his sea-tales. The flo/id Magazine (1844 
taro) included religion* and «xrlesia*ttcal information. From 
Ireland earn*' the Dublin i ntimity Magazine ItKp), The legular 
price of these maganne* was half a crown, th«* first of the chra|*cr 
one* was l ait $ i.di uburgh Magazine (I’M* i*w»i) at a shilling. It 
was Hadi<al in jMtlttnv and had Rorhui k a* one of its founder*. 
HtnSitx’i Miuellanv ( 1 » 47 iHoh) was exclusively devoted to novel*, 
light literature and travel*. Several ol Ainsworth’s runuiun, 
illustrated by Cruikshank. first saw* the light in it entity . The 
Nautical Ma^aztne (1842) tsas addressed specially to sailors, anil 
Colburn’s Untied Serv ue Journal (1(129) to both wrviciw. The 
I taJu Journal (i8n») dealt with Oriental subject *. 

From 1815 to 1820 a number of low-price*! and unwholesome 
periodicals flourished The Minor (t 82 j «i 849). a twopenny 
illustrated magazine. begun by John lambml,* an l 
* 1 ^ Mechanics Magazine (1H24) were Mpjw in a better 
Bemttama* directum. The political agitation of 1831 lid to a further 
popul ar demand, and a supply of cheap and healthy serial* for 
the reading multitude commenced with Chamber*'* Journal (1842), 
the Penns. Magazine (1832 1843) ol Charles Knight, and the Saturday 
M a( an nt (1832-1844), begun by the Society for Promoting Christian 
Knowledge. The first was published at 1 Jd. ami the last two at td. 
Knight secured tho best authors and artist* of the day to write for 
and illustrate hi* magartne, which, though at ftr«t a commercial 
success, may have had thr reason of its subsequent discontinuance 
m its literary excellence. At the end of 1842 it had reached a sale 
of 200.000 in weekly number* and monthly nartx. It came to an 
end in 1843 and wa* succeeded by Knight's Penny Magazine 
( 1845), u-hich was stopped alter mx monthly parts. These periodicals 
were followed by a number of pi nny weeklies of a lower lone, such 
as the Family Herald (1843), the London Journal 11843) and Lloyd's 
Mi util any. In 1830 the sale of the first of them was placed at 
173,000 copies, the second at 170,000, and Lloyd* $ at 93,000. In 
1846 fourteen penny and three half penny magazine*, twelve social 
journals, and thirty-seven hook -serial* were produced every week 
m London. A further and permanent improvement tn cheap 
weeklies for home reading may lie traced from the foundation of 
HovitLs Journal (1847- 1849b and more especially Household Word* 
(1850), conducted by Charles Dickens, Ail She St ear Round (1859) 
by the same editor, and afterward* by his son, One* A Week (1859), 
and the Leisure Hour (1852). The plan ot Notes add Queries it 849). 
for the purpose ot inter -communication among those interested m 
special points ot literary and antiquarian character, has led to the 

1 John Limbtrd, to whom even before Chambers or Knight U 
due the carrying out the idea of a cheap and good periodical for the 
people, died on thr 31ft of October 1&83. without having achieved 
the worldly prosperity of his two fallow rr*. 


adoption of similar department* in a gnat number of newspaper* 
and periodical*, and, Uwnkw several imitators in England, there 
are now parallel journal* in Holland, Fiance, and Ifalv. 

Shilling monthlies began with Macmillan the Corn hr IS 

(1800), mat edited by Thackeray, and Temple Has (i860). Nf 
James's M mean me (jHoi), Belgravia (1866), Nf Paul's (1867-1874), 
ljc*ndon Sonety (i8f»a), and Tinsley's (1807) were devotee! chiefly 
tn novels and light reading. Sixpenny illustrated magazines com- 
menced with Hood U (Wi (i8t*o) and the Osnw (i8r»i), both religious 
in tendency. In 1 88a Fraser clvangtsi it* name to /.eng men's 
Mofastne, and was popularised and reduced to sixpence. The 
Com kill followed tlic same examjdr in 1883. reducing its price to 
MXpctwe and devoting if* page* to light reading. The hnflnk 
illustrated Mafastne (1883) was brought out in competition with 
the American Harper's and Century. The Pali Malt M 040*1 nr 
iolknvei in 1N93. Of the aitiHic periodical* we may signalise the 
Art Journal (1849). IVrf/w/i<» (1870). M of an me of Art (1878-1904), 
Studio (tflqd. Connoisseur ( 1 90 1 ) , and Hurhneton <1903). Tfu? 
ilookman (i88t.), lor a combmatam of fiopiilar and lite rary qualities, 
and the it ad ms uiom (189s), for sport, also deserve mention. One 
ol the moat cliamctmstH developments of later journalism was 
the estaldishment in 1890 of tli$ Rrvtem of Rex'iems by \V. I, Stead. 
Meanwhile the mimtier of cheap (wthkIwaU ificiwased enormously, 

■ such a» the weekly Lit bits (1K81) and A w.i«grx (1888). and profusely 
j illustratixl inagarituw appoaivd, like the Strand (189I). Pearson's 
j (189*1), or U'okfu* (1895). holMMiiin and trades now have not 
! only thmr gimeral class- finaaiiCAls, but a qwxial review or magarme 
i for every mxIniii. In 1910 the magn n nm a ml review’s published in 
1 tlie C iiitrd Kingdom numlxied 2793. Reltgimu periodicals were 
te*H, 1 18 were <)ev«it«xl I o trade ; |*»i to ipiri , *191 repriwentcd the 
pro(t'*sional classes; 31 agriculture, and ilN were juvenile periodicals. 

1 he lumdon monthlies were 797 ami the quarterlies 133. 

Judesf 4 f.» Lnfitsh J'eruntual*. A large mimlwt ot |wti(Nliial* 
do not preserve literary matter ot |wtinanr4il value, but the high 
class reviews ami the attliaroWigUal, atlistic and si ir tittfu magazines 
contain a gr»wl m.t** ot valuable tacts, *0 that general and sjwhihI 
indexes have Income nmvary to all literary workers Lists ol 
the Mqiarate indexes to p*rtK.ulA« senes arr given in II. H. Wlmaf lev's 
ITtaf 1* an inder } (1 879), W. P, t oiirtney * Reenter of S'utinnai 
Ihbltofiaphv (I 9 »» 3 , 2 voL ). and the i.sst of /(*'b farming the 
Reference i ibrary in the leading room of the Hritisli Museum fgtn n|. 
1910. 1 vols). 

At* fiioxiiixs. ’’ IVrHslicals,” lit the lintish Musr-um «atalogue; 
t^owndes. HiNurfrnJbker's Manual, by Hx (#. Hahn (181141, * at. rtf 
PetioduaU 1 n the Jrodt. / if*., i»L t , ” English PorKMlKiitt * (1878) j 
< al. of the Hope t vlltehon of Early Sr ui paper* and hsutvuts in tae 
liodl. / tb. Scuddei, (. at. of St lentipt Sanah (1879^; Andrew s, 

, lint, of Jtnt. Journalism (1839); Cm heval C Urtgtiy, itni. dr la l*re**e 
I tn A nfletrrrr ti aus f.tats Unit (1H37J. Madden, lint, of Jink Period. 

. /.iMiH<* 7). J.<iiant, 7 k# (treat Mtiropoln,\\. step \sj ; iVniatmal 

l’*say* of tlir Agent Anne," in \. Amerunn Rei‘. v«»l. xlvi.^Drmke, 
i stays on the " Stott tab*," " latter," (1 Hi «» 1814); tourthope 
; Add non ( ’ Engl. Men of Inciters," 1884), " Forgotten IVrioitiial 
lhitilicatums," in and Queries, 3rd series, vol. U, p. 34; 

I " Account of Periodical Literary Journals from i*>8i to 1949;" by 
* S. Parke*, in Quart. Journ. of Sc. t LiL, iW., xiu. 3*1, 289; see also Notes 
and Queries, 1st senes, vol. %i. pp. 327,413, "last Ontuvv 
! Magazine*," in hastr's Meet. Sept. (1H70). P M 3 J *' Periodicals 
j <f\inng 1712-1731," in Notes and Queries, 31 d srrirw, vol, ix, p. 72, 
•Vc., x. 1 14 ; " catholic lVrksl. Id!., ib. f 3th series, vol. xt. 427, 4*24, 

, " Early Homan Catholic Magazines " ib., Ot h senes, vol. m. p. 43, 
Ac.., iv. 211; Timperley, Rnev> of /.if. Anet. (1842); C. Knight 
| ike Old i'rinter and the Modern Press (1854), and of 

j a UerAittf Lift (18^14-18/15); Memoir of Robert Chamber* (1872), 

} the London tat. of Periodicals, Newspapers, <S<. (1844 1910); The 
Hook seller (February 18**7, June and Inly itEi8, August 1894, July 
1879); "On the Unstamped Press," Notes and Queries, 4th serins, 
vol. x. and xi. (1872 1873), and Luflnh lint. Review (1897), xif. 

! 711-726: "Ccmtnbution* Towards an Index of Serial Ston***," by 
W. L. Fletcher, Library Journal (1881), vi. 42, ttd>; " liyway* of 
Periodical Uterature," Walford's Aniuj. Maf. (1887), xt. 1 79*18**, 
j xu. 63-74: Catalogue of Magazificj *W , reed, at the MtU*oume Pub. 

I.ib. (1891); " Ivngltah PenodKal Literature," by W, Robertson 
i Ntcoli, Bookman (1895). vol. 1.; " The Period sal Press, 1803 1895." 

‘ byT. H. S. Escott, Blackwood (1894), i>p. ij/*, jji; " IhliHography 
of Pervrdtcal latetature," In* F. Campbell, 1 he Library (tim). vui, 
49, " Bibliography of the Bnfish Periodical Pfe »*." by 0 . WtUiams 
m MitchellS Newspaper DtrdUory (1902), pp. 11-13, " HnaUnh 
Reviesi, ' by A. Waugh, Crtiu, vol. 40; " Excursus on Periodical 
Criticism, Samtslmry, History of Crttsttem (1904), til. 4'dl 428. 
As regards the treatment of periodicals in libraries sue " Help* 
for Cataloguers of Serial*. " by H. C. Bolton in Boston Bull, of Hibho* 
fraphy (1897); " Co-operative lists of periodicals," / ibrary Journal, 
(lteo), xxiv. 29' 32, " fcmon List of Periodicals in Chicafpi Libraries, " 
I'ublu Libraries, thuMp (1900), v. 60 ; " Care of Periodicals 
in a Library," by F. R. Jackson, Publu Lsbrarsea, Chicago (t *?*$), vol. 
xi. Complete luf* of current British periodical* are included in 
MitcbeH s Newspaper press Directory, Strrvf’s Newspaper Itorectory 
and Wifling * Prm (*uide. sol a select Int ano other Afomptim 
are given tn the Literary Year Booh. 
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The two earliest American nnxtclUnsnft were produced almost 
uimiltaiu mj*ly. Spurred by I hr: success of tbr t ,cnt\emanA Magazine 
in Kurland Benjamin Franklin founded the (uneral Magazine 
( 1 7 ^ f j at Philadelphia, hut it expired after six monthly numbers 
had apf reared. Franklin's rival, Andrew Bradford, forestalled 
him by three days with tie* American Magazine ( 1 7 .| i ) edited hy 
John VVtbbe, which ran only to two niimltt-n. Further attempts at 
l'hdadrdphia in 1747 And 171*1 to revive (wriodiral* with the name 
name wen* both fruitless. The other pre- revolutionary magannes 
w'err thu Boston American Magazine ft 7 \ I ‘ 1747 ). in mutation of 
the London Magazine ; the Ro\ton Weekly Magazine (17^5); the 
(.hr ml tan fir, lory (1 741 1711); the New York Independent Reflector 
(1752 1 754): the Boston Sew England Magazine ( 1 7 17*10), a 
collection of fugitivu pieces; the Boston Royal American Magazine 
(177.1 1773); anil the Pennsylvania Magazine (1775 1770), founded 
by I !obrrt Aitken, with the help of Thomas 1 ‘aine, The i'olumhtan 
Magazine (178b 17*10) v*an continued as the Universal Asylum 
(1700 1702). Matthew Carey brought out the A merit an Museum 
lit 17H7, and it lasted until 1702. Amorim the other mag.i/inex which 
ran out a brief existent n before the end of the century was the 
Philadelphia Political Censor or Monthly Review (1700 -1707) e<lile.t 
by Wtlliuru Cobbrtt. One of the most xw ccssful was the f armer’ % 
Weekly Museum ( 1 7<|p - 1 709) , supported liy iwrluips the most 
brilliant staff of writers Ameruun periodical literature had yet 
burn able to show, anti edited by Joseph Bennie, who m r Ho 1 lx -gun 
the puhlitulion of the Portfolio, carried on to 1 827 at Philadelphia. 
For five yea in it was a weekly miscellany in tpiailo, ami afterwards 
an octavo monthly, it was the first Am«*ri< ,ui serial which ft ml I 
boast til so long an existence. Charles Brock den Brown established 
the New York Monthly Magazine (1700), which, changing its title 
to file A merit an Review, was continued tt» 1802. Brown found'd 
at Philadelphia the f.iterarv Magazine ( t Ho ) 1X0M); he and Denne* 
may be torisuh re l as having been the tirst American professional 
men of li tters. The Anthology flub was established at Boston 111 
I Mo 4 by PIumcun Adarns for the cultivation of literature and the 
« 1 1 >«4 iihh(< iii of philosophy. Ticknor, Everett and Bigelow were 
among the members, and weie contributors to the organ of the cluli, 
the monthly Anthology and Radon fin it tv (1804 iMu), the fore- 
runner of the Sorth American Renew. In the year 1H10 Thom is 
(Punting in America, it. J92) infomiH u* that 27 periodicals were 
issued in the fulled States. Ihe first xenons rival of the Portfolio 
was the Attainin' Magazine (1H1 4 1820), founded ,»t Philadelphia 
bv Moses Thomas, with the literary assistance of \V. Irving (for 
some time the editoi), Paulding, And the ornithologist Wilson. In 
spite of a large subscription list it came to an end on account «>t 
tlir costly stylo o( its production. The hrst southern serial was 
the Monthly Register (1805) ut Charleston. New York {tossensed 
no periodical worthy of the city until 18*24, when the Atlantic 
Ma gazme appeared, wlmh changed its name shortly atterw irds 
to tht* yew York Monthly Review, and was supported by K. f Sands 
ami NY f. Bryant. N. P. Willis was one of the edihns of the Acre 
York Mirror (182 \ 18 42). Between iKp>and ttiyn (,raham's Maqazme 
as the hailing jmpular miscellany in the country, reaching at 
one time a < imitation of alnml 44,000 topies. The first western 
periodic al was the Illinois Monthly Magazine (1H40 1852), published, 
owned, edited and almost entirety written by James flail, who 
follow isl with his HV.Tcrw Monthly Magazine (iM 44 1840), produced 
in a similar manner. In 1H54 the novelist C. F. Ilottman founded 
ut New York the Rnt. kerhocker (iS if 18**0), which soon parsed 
under the control of Timothy Flint and bet a me extremely successful, 
nuwt of tile hading native writers ot the next twenty years having 
ta eii contributors. F.qualty jwipuUr was Putnam s Monthly Magazine 
(t 85V *' S V. t* 1 '/ vHcrfj). It was revived tn iq<u>. The /hat (184.1 
18.44), Boston, the oigau of the trauscrndentalistH, was hot edited 
by Margaiot Fulh r, and subsequently by U. NV. Emerson and 
( i. Ifiphy. Other magazines were the A merit an Monthly Magazine 
(18 U 1848), the Southern l iterarv Messenger {1*8441, Bithmond. the 
< Initlr man's Magazine <1817 1840), and tlio International Magas me 
(iSso 1852), edited by H. NV. (inswohl. The Yak I itrrarv Magazine 
tla list from 18 pi. The Merihant*' Magazine was united in 1*871 with 
the Commercial and I mam 1 at i krona It. First tn order of date 
among theeurient monthly magazines comes the New Yolk Harprr's 
Sew Monthly Renew (r8y>), the earliest existing illustrated American 
serial, then the Boston Atlantic Monthly (18^;), with which was 
mcorjxirated thefiiihirv (iSr»<»\ in 1878, famous for its editors I.ow*ll, 
Howells and \\ H. Ahlrich, ami its contribuh>rs O. NV. lloltm^. 
I.onglellow, NVhittier and others. NVxt came lappinndt's Mattaetne 
11 808) from IMiiladrfphia, and the ( (UWp/*c«Uix (tS8f>) and >< ribner’s 
Atacaznie (1S70, known as the (.‘fMfwrv lllu\hat d M. yaztne sifire 
1881) (torn New York, These were tolh»wed by Maqattne 

1887), the Xrw Rnqtami Maqasme (1889), the Illustrated Renew 0/ 
iVri/wt ltS«>o), Ml ('lure's Magazine (180O. the Rwkntan (t8o^). the 
]Yoetd‘s Work (t<n»a), tho«.fMrru an Maqaztne toji^a. Frank Leslie s 
Popular Monthly, Munsev's Magazine and the JilvMoi er's Maqasme. 
Nil are tllmtmted. rnd thm^ in |>artu a ular, the ( enturv . Scr timer's 
and Harper's % cartital the art ot wood-engraving to a high standard 
»d excellence. 

Tlvi hist attempt to carry on an Nincrhan review was maile by 
KoUrt NVabh ut 181 1 at Philadelphia with the quarterly Amenum 


l Rertew of History and Polities, which LuH only a couple of years. 
| Still more brief wax the existence of the General Repository ami 
1 Review (1812), brought out at Cambridge by Andrew* N'otUm with 
| the help of tho profeasors of the university, but of which only four 
rnimlirti appeared, Nile*'* Weekly Require (1811-1848) 
|M>btical, historical and literary. The Sorth American Review, the 
oldest and most famous of all the American reviews, dates from i$i y 
arid wax founded by NVdliam Tudor, a member of the tirrsxously 
me ntioned Anthology Club. After two years' control Tudor handed 
over tho review to tne club, jthen styk*l Inc North Amencan Club, 
whose most active members were I’.. T Cluuming, K. H. liana and 
Jared Sjark*. On lux return from Kurope in 1819 K. Lverett be 
amt the editor, his elder brother .Alexander acquired the promiiv 
in 1M29. The roll of the contributor* to this review numlwrx almost 
ev» ry American writer «>f note. Since January 1879 it has bem 
published monthly. The A merit an Quarterly ftnretv (1827-1847). 
established at lduladelphia fry Robert NYalsh, came to an end on 
his departure for Europe. The Southern Quarterly Review (1828 
ih 42), conducted by H. LcgarF, S. FTliot ancf(i. NV. Simms in defence 
I of the politics and finance of the South, enjoyed a shorter career. 

| It was resuscitated in 1841, and lived another thirteen years. These 
j two were billowed liy the iRmoc %flttc Rertew (1 8 4H 1 8^2). the Amern an 
j Renew (184^1849), afterwards the American U’Aif Renew (i8y> 

I 18^2), the At a i%athu setts Quarterly Rn *ew{ 1817 1 8 so), ami a few more 
| The .Vrte Pnqlander (1844 1892), the liitdual Re peri<*rv and Princeton 
j Review (1824), the Sational Quarterly Renew (18(10) and the New 
{ York International Review (1874 1884), may also 1 m? imntton<xj. 

1 The critical weeklies of the past include the New York l,iterar\ 
j < fnzette (18441845, iSw), Pe Row's Review (1840), tlie Literary 
I World (1847 1854), tin* (riterum (1844-1850), the Rouiut I able 
i ( 1 80 * |8(> 4), the ( linen (1804 -187 and Appleton's Journal (18O0). 

T’i« leading current monthlies include the N< w York b'arum (188*1), 

1 Arena (i&so), Current /-itcratuie, HookLner and liookman, tlw 
C hicago Dial, anti tlu? tireenwich, Connt ctu ut . Literary ( oil <x tor. 
Foremost among the weeklies comes the New York Saiion (18*15). 

Keligious periodicals luive Urn cxtremHy numerous in the United 
States, I hr earliest was the 7 heoloeoal Maqasme (1 ?</>- 1798). 
'Ihe Christian Examiner dates from 1824 and lasted down to 1870. 

, Thn Panoplui (1804) ch.«ngt<l its name to the Afuuc^ury Herald, 
rejiresenting the American Board td Missions. The Methodni 
| .\taqazme tlates from 1818 and the (Arn/ia*i Pun pie Irorn 1814. 
Ihe? American lUhlual Repository (1841*1840), a quarterly, was 
united w ith the Antlover Hit hotkey* Sacra (1844) and with the 
Iheoloqual Eclectic (1804). Hrounom's Quarter!', Review )>egan 
us tho Hosion Quat Icily Renew in 1848. and did much to introduce 
to American readers the works of the modern French philosophical 
schtHil. Other serials of this class ai« the Protestant Lpi^vpal 
Quarterly Rertew (1844), the Prednletian Magazine (1841 
thu Catholic IFor/i (18*14), the Southern Her tew (18**7), the Sew 
Jerusalem Maqazme (1827), American Paplnt Magazine (1817), the 
(hurt* Review (1848), the ( hruttan Renew (184O). the t 'nnercaltst 
Quarterly (1844). Current religious quarterlies are the Chicago 
American Journal 0/ LheoLcqy and the Otirrlin iUNsoiheta Sacra. 
The Chicago RiNuat World is published monthly. 

Among historical pentxlKAlH may l*‘ numbered the American 
Register (1 8»*o l8u>, Stiyker’s .-fwrnan Rtqider (1848 18411, 
J dwanls's American Quarterly Register (1829-1844), the Sew 
l nqland Historical and (,enealoqoat Register (1847) Folsom's 
Historical Maqazme (1847), tlw? Sew York Ctenealocvo! Record 
(i8t«)),and the Magazine of Americ an liul rs (187?). There is also 
the latwastcr^ Pennsylvania, .fwuouuH Hi stomal Renew, issued 
qiurteily. 

Many M^rul oublu. itmnx have Imstu alnvist entirely made up ot 
ext nuts (nun English Mairox. Perliaps the caibrst example is 
to l»e Imi nd m Select Fini s of Literature (1811-1812). The EcleHu 
Maqazme (1844) and / •tteli’s I v inq A^e 41844) may be mentioned. 

hi 1817 Ameriva p».»s*« ssid only one scuiitifK peruKlwat, the 
ournal of M ineraloqy. I To lessor Silhrnan estaWish*xl the touriul 
nown by his name m 1818. Suite that tune th** American journa* 
of Science ha* enjoyed unceasing favour. The sjavial periodical- 
of the dav are mtv numerous. Among the most rquesuntative 
are. the f'opntar Science Monthly, New York; the monthly Radon 
Journal of t dm atum ; the quarterly American Journal «.>/ Mathe- 
matics, Baltimore; tlu* monthly < auier's Maqazme (1891), New York, 
the monthly American Engineer (1S94), New York, the monthly 
Hou*e and (•ar./fM, Philadelphia; the monthly A ftroph\ %ual Journal, 
commenced os Sidereal Messenger (1882), Chicago, the monthly 
Amen, an Chemical Journal. Baltimore, the tn >nthly .fnurii** 
Saturalui, Boston; the monthly American Journal of the Me dual 
Sciences, PhiUdi li»lua ; the monthly New York, the weekly 

American Agn* mtunsi. New York, the quarterly Metafhysuai 
Magazine (1894) New Y»>rk: the U monthly Ameruan Journal of 
SouviCsV, Chicago, the bi-munthly A mem an law Review , >t Ijouis, 
tho motrthlv Hanker’* Magazine, New York, the quarterly American 
J catena/ of Philology Balttmorr; the monthly L the ary Journal 

(1876). New York, the monthly PuNic Libraries, Chicago, Harper's 
ItVtfkfv, New York; the quarterly American Journal of Archaeology 
(1885). New York. 

Thie number of periodicals devoted to light literature ami to female 
readers has been, and still remains, extremely large* The earliest 
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t* the UUrr claw* wa* Ok Lady* Magaume (ijor) ©1 Philadelphia. 
Hie lM*ii Offering (UmD '‘•w truuu tMy by UUory gi *K 
o&in's Lad**C Booh w a* km# J*>fHiUr. LhikbretC* »¥ic tim< ' 
uri((uut<d «iih the M ****** JU^ajin# (ifeot*) ul IWiklyn. 

%u^thc< example a* the i htid\ Paper 1 1 632c 1 arrml reprrsmUUw > 
o4 Out tkvn ak Oh* Niw York A 4 -Yw-fola# and the Ha* ton I omlh ' > 
both motithUas. 

The numlwrof in-rnaiicAU anti serial* not *pt*i<uing id the Unite ! 
su(- > and Univla t% vgry large. The (»Ui mentioned m the ftunfr 
by 14 - * K SiVtwoif and C- II. WaLli 41 9**7. Aim* Arbor), 1* 31.4© l* r 

the )C 4 t i<>^. 

Ai iHoitimv The eighth volume of the I enth Repeat of the 
I'mted SUU\ (emu* ((884) contain* a MaUMkaI report on the 
newspaper aud |»n*Mi ul Amem.i by S. N. D. Ni»nh. 

Sec also Cuchrval Clangny . Hi *Untt d* la pic n* <n . 4 ng l* ter re ti 
amt fitMs I’m * (Us/). 14 . M«\ra». ( iiWtyK of A met u an Book* 
im ike Library of ike Unlink Muuu m (|S*xd, and A men* a m Hook* 
atJJt l axis U> ’em (1674). J. Thomas, Hi sturv of ISmting #n A men* a 
1 \Umhv, 1 1*74) . J. N'icbol. Ameruan Literature (i88iJ. ‘ iTnv k last 
of Amt wati Ma^uiocv ‘ id Library Jouru.. xiv, 47 * , l«, P, Lowell 
A t o. ti , f > m/ f u4N .Y €U-p*ifHcr Directory (N* w Yolk), A. K. Sl*>lh>rd, 
ih+'K t*'t all Reader 1 (»*#oo). I . W. /a***#*' ( kt*k J ut vf American 
.»« .7 Lnginh Pen •'*/*< <*;> ^lV»vtiiii ( i*jos>. Many Vimricait hUarto 

10 <*j urate in ixxuutg joint or uimm list* of ihiukImU. Sw list 
«•! the** a* well a* lists ul s|*tx uvl iiulrv’v in V. IV Krueger's Ctusd* 
}■> Refer ewe Hook* un«l. ed., Boston, 

Indexes /-> PrnoduaU. the content* of ling Ush amt \mrrhan 
jm iwm 1 k-«U ul tlic last lot years a so indexed in the ioilowtng pubhea 
ti.ui* W. I*. Paries Index to /Vui^'itW hUrat me 41602 i\6i. 
uviH’tl ol, ( IVivUit), ivii), 1 hi v)j>i»Ument. iWi |N»;, l»y \V. I*, 
lull*- Add \V. I. Fit t chef. fnl NUjjph Ilirnt, 1 l^i, by 

W. !. 11 * uh< r, 1^4, .|l*i -»u|*|iU lUfttt, INjj 1 0-*K •. by W. I. I Vlthrr 
an 1 F. U. r*>uh- t .|th vupjih nunt, iSq- i*/»a, sih vuuplr 

in«nt. i«/*»2 i«a*7, /I ^ * Index, aluid^ctl r^btiou, by » • I 

Mi'Uhrr an*! M. IVmle tHovtun, 19**1 1. 1 t %u|ij)h<ncnt r i«>t** i*>*t 
(lk^ton, , 7 he C <* o/«r»o/j . t Index to h'enoh*aU (iW>t iSmi. ‘<h 

\V. 1 . Ihlchtr, Ike .{hhuw lettfor* Index. iH«*Winr 

I'utoJhaiy, x V by \N. I. I b U her ami H. It. Ibvibr (Nov Yi*rk. 

1 < • v ul.v. , i>*|J u>»«7/. ln<‘e* f l l*t r».Mbcal* foi * Ac. {I\e\ tern.'*/ 

H mruil, by Mt>* llctbt nnjiton vi pok. lS<|i 19**2), Q. I*. Indue* 

1 wt^iruN * \ c - nlenh /«*// « Ui henet, ti and Pntodua! Lti+tafute 

1 1 */*“•} , ( umulu/i.r Index /;* .1 V.V- UJ ait of Petunia*!*. Ik gun m tu« 

CliwUivI Fubh* Library 111 i 8 </»au*l ih**; bv W r H. Hirtt . nuMgm! 
m io*»l with the Bead*'* . (.m tie to I'cnoJuaJ I.tUiature (H \tilt. , 
1901 «*t by A. 1 - (lUthne, Minm^oU. T-S.), MetfAttn* Suf je^t 

index, by l : . W. Faxon (IkMoii, tt/**M t umianut^l »j;iai telly in Bulletin 
xf lUidtofvetf- h\ , whuh 111 r*>.»7 In a ma^a/me vubj'xt »n*!rx. 
LxUilty Lilian 1 jlalofue (Minn L.S., iwue*! qiiartnly. 

t‘ \N\n k 

< A!iA*bxn rvrifwti.'Ab have r.-arhtvl a higher •.tanrlar*! t)ixn in 
any *>ther |irili**h vU-gr»v«nimif »**l«»nv. l.lkc that ol South 
Xfrn.r, th** prwn tv bi lingual Th* hrvt Canadian review, the 
One* f 1 Matemnt 1 i;oi 170 0 . w-w |MilduhH ijuarterly m French 
an»t Fnylun It fr»||«»ae*l bv* the Hnttxk Jmenean Brouter 
(^Hirlv* , / ’ f bet lie i&nad\enn* ("Montreal, 1 M|M^ t cliffs) by 

H. Mr/iere, the CnniuUan Medium* fMont^ral. iHrj-i.HjM. th« 

< nnttdutn Rei tew (Montreal, lH»| La fhhh >rA que < anadtrune 

(Montreal. r“it rl*v-', rentinnwl a* I.’tih senate ur (»Hy, 1 rt ^ t ■ 
in*1 the Mfarn<t* du Ha\‘C*na 1 a (Montreal . f H 1 r > Tlw* tlu<e 
lAttit were edited bv Michel Htbau b The Literary (war {and 
(Montreal. t¥v>>. e ;it*vl by |»>hn (ii)»%>n, vra* for mtmr time, 

the r»nlv Fngliih magarinr juihliche*) in Canada I.ater m\yarin<-v 
were l/fich* tlu iotnmei du BAurr f'artnif.tol (M*»r»treai, i«YC. 
vnlv, ; le Hover tanadten H.hieboc, one f»l th*- nv»*l 

interesting French -Can-id inn rrviewv; Ij» Krone tanadienexe , wlmh 
has vtarted at Montreal in 1*9, an*l contiumd the beat w-ntoim 
of contenifinrarv French Canadian litterateur*; l a Bet ue de M^ntr/al 
*1A;7-|HMI. e*lited bv th< ahb^ T. \. ( .handnnnet . the ( mnadtan 
/ennui/ (TorontoY commencerl in rM^a under Henrv Youle Hind 
an-l continued bv Daniel \Vilv/«n, L Abe t!U (Qncbcr. in^tV fHhli, 
an* I the Canadian Mont hi \ (Toronto. iVidWb). The hvxtander 
(Toronto, ihhi> \%x% edited bv (Kilairt Smith. Is Canada 

b-tnyuM ((JiirlKC. iSW-ik)n, e*lit«d bv the ctafl of the DvaI 
Cmvennty. and Canadians ihord. were important hi atrmral 

and literary review*. Contemporary nmgartnea are the Canadian 

\fn*atine <i«ioy. th*' llormiNOrr. |w»th poxlucad at Toronto, 
I a Sewell*- Bran r* iQiHwt), the C anada Monthly ( London, Ontario) , 
ami* the ( r nn*r *i/y Mafatm*, e*Iit<d by I*rofe%«or Mac ji hail, of the' 
Mcliill Cnm-rvitv 

Ser H J. Morgan. Hi Mir 4 he*a eaaadentti Canadian 

Mara fines/* by C. Strwart. Canadian Monthly. v»>l. xvil : Period 1 
^al Litrrature m Canada." by J. M. Oxley, .Vort^j Am. Her. (r^SH); 
P hurnoo. Litmt da brhitnfrapht* eanadrenn* <1(194), an*l S. IL 
I*aa*ofi, Pro* U rileei of Canada (1901). 

Sot iM Ariura 

The earliest magazine *as thr South, Afrtean Journal, turned by 
the \Kfoi Pringle and John Fairloirn in 1^24. It a an (olkmd by 
th«- * i ak 4 *ti an Quarterly Journal ( I W29 1^(4), the Caff* of W*rf 
// fv / *rt,iw - m-ftte »i*3u I’-'tt*. f«hod bv A. J. Jardtur, \h* Caf*r 


’ i f <#(*W Hip* l.xh*ar\ Matanne 41647 1*4*1. tditid bv J. L Fita 
patmk. and the 7 astern /V»Hne»r Monthly M*f*m*i % imbUahcil at 
Crahatii'toun in 1657-1*36. A Dutch pru^lual calhd 7 . 7 fi>, aige 
mean niduhnft <s\u ZmdAfnA* ( 1*37 J * 0 1 ) ApjH*did la the 1 arming 
lomuumtv. The h astern iV *n xnu hiagae in* a an iaua) at lV*t 
KluaUdh ta Hkn ifttj, aa<l the South Aft nan 744(*iiii# uuxaiul 
m iW»7 -iM The Or ana* Fee# Male M of a fin*, the otUy ct-nghUi 
maxHfjne juddohevl at IthMinlofthnn, was Diamxl m 1677-1676; 

; and the /•.. i\ Mageuin* wai publixhc*) at Ciahamduuu in HkM 
1 N>;. The l op* Monthly Mafeuin*. the mod imjvotUni ^ th* 
jHrKKlicaU, a as uvued fnatl \h\? to iStd, and wax .-igotn «>mtiiiti«vl 
under the editorship of Professor Noble Hum tayo t*i iK6t. Hu* 
t ape Id nitrated Siaftuxmt (1690 1690' was edtleil by J*r*ib.vw* 
J. Coll. In Dull win the thereat Century viav startisl m l«r*.i.t. wild 
’ the Salat Xtxi* as me was aminl at Ptetvimant flung m |H;; I he 
) wetkly .Yra I ta \u*'4 i«h «0 wav Miii«stle«| bv the South Afruan 
I Mafjume 1007b U»th wete etliteil by C. II t lane. I'h* 

African Monthly (Crahanutoan, 19*7) aild the A/a/e of South Afrua 
» (Cape T«*wn, i*e«») are monthly t« views#, wink the South Afruan 
j Railway Maf artn* (i«i*-*7) is ot vm«J« r mteient than its name denote*, 
j See S. M* -mlrlmerahn. South t feu an Hihiiography (2 m»U., 191*1). 

| a»*l P. 1 _ Lewtn, Catalogue of. the Cott I hrafeth library (1 voh* , 
j l*KX»). 

j Ai simama anl* Naw /tyi ANt* 

Srw South Wain. The A Mittal tan Mafaeiue was iiiiIiIuIhhI 
. monthly at S>slmy m l*ll H>2 2. This vd*# followed bv the 
^iidh A'tau litftdff (IS2;). the Au'haJtaM Quentfilv Jontuai 
(iNiM. niitni by the Ktv. P. N. Wilton, the Vfff South II alt » 
Mofastne it6t0. tile Ww South M ale * l.iteiary . I'oJituai and 
k mm/ tx tal Adrrrtiue (1644), editr**! by thr <h‘ci nine Dr ldw»l 4 iy, 
IttKx Monthtv Magarin* (164b). I he 4 uitrahan Mai. t ine (164*). 
the AY tr South If airs Magaemt (1844). the Audi alien 7 Vh«i fournal 
(t*4«S) and ida tty others. 1 hr S)Jn*y i'mrmity Magacma 
again publidird in 1676-1679, an»I continued as the Sydney Cm 
irhi/i Review, is the hist niagarmt ol a high literal v slam lard 
T hr Sydney Ma^anur vf Stierue etui Art (1*47) and th*' Month 
( 1 A s ; ) mn dmtt h\*-*l CM later maKAfjnes the Aurtealtan (I87H 
i*m#, Aurora audr.ili* (iHt-h), and the Sydney Miigann* (187K), 
vutc tli* mo*t not r Worthy. Ilf *oiit*tn|saary m/» garnics halirlyS 
Review in mainly iign* ulturab lire Australian Maganne (i«3***j) an«t 
the lone Hand (br* >7) urn j*ipiilar, and tho Si if me of Man im an 
untliitipjlufiul review, 

See . 4 at/rafu*ia»r ttibiivqrapkx (Sydney, 1694); Cb If. Bar (on, 
7 iteratnrr <7 .V. s. IF (i6ra*i, 1 . A. Pilhetick, (.atalogue of Hvuks 

' ReltUing to AuKtrala*ui (i 3 «|. 

\ u tor 10. 1 he Co*t I’htthp Mofnrin* (ihji) mind Ik* tegarded 

as flu* first literary venture in Yittnrta. Mum was follow cl by the 
Audrain 1 lehr Mafann* f i s § *>> . and (he A uAiaht\ian Quarterly 
Reprint I i>*v» 1K41) D»tli jmldished at f«t<l'*tig, the illustrated 
AuxtraJxan Magann* (i8v* the Australian UoidAHggtr * 

Monthly Maeanna (1H32 l\Sih edited by Jamis Ikitiwu k^n.t ti., 
Melbourne Monthly Mafatme (1 M44 iHy.j. 1 In* Journal of Austral 
ana (l*V> 1848), the Au>Bahan Monthly Maiaetnt (ltH*s t HM»7) . 
whuh 1 oip.umsl c«miiibiilioni« from Mat*, us c 'latke mid w n* 1011 
(iiiimh| as the ( vlonial Monthly (lhc>7 l^V^b fhv Melbourne Review 
il 8;9 |6M) (vn«l the. Vutoruxn Review may at so 1 h 

mentioned. Ih«* Imperial Re. tew, appareilliy tile work tii olio |mmi, 
has I well publislied mn<e 1879, thr Rmiotali d*‘ Renew anpe.d*- 
nu*rt*. tsjHsi.dly b> the agncultuval (oimmmity A l ibrary Hemed 
v/ Auiteaiat* was published in 1*201 19**2 \n Australian i.<tifinii 
of the Review of Review* i* published at Melliourm'. 

See "Some Maganmn of Fatly Victoria/' in thr; library Retard 
of Australasia . Nos. 2 4 

South fMi/f<iiiu The South Australian Magazine was issued 
, monthly in 1641-164), thr Adelaide Maganne (1624), !h« Adelaide 
i Mtutliany (1H46 1849), and the lFan* 7 rr#r lit 1644- The South 

• Amtrahan I wopenny Magazine wk pubhaltol at llymiudh, 
! Lngland. in 1849, And the South An*trohan Miwellttny and Sew 
; /.t*ianA Review at London m the same yem. 

S# v I Dill, Htblietgiaphy of South Australia (|6Hb). 

I 7 tumania. Tf»e first maga/ine w-i« Murray's Austral Anatii 
1 Rfti*a>, puldishrst al Ho bait in 1826. The Hobart Joun Magasme 
aj»)»<*arc«J in 1 644 1844, and thr l an Diemen** Land Monthly 
Magazine in 1844 

A fa Zealand. The A>«» Zealand Magazine a *juart*fly, was 
J pubitshisl at Wellington in 1840 fn 1847 apj*-*r<d the Saw 
, Zealand Quarterly Review, of little local interest, followed by C w 
' man's Sew Zealand Monthly Mngaetn* { 1 8b/! . the* Southern Monthly 
; Magazine the Utlpku Oracle USe* 1670), the Slate (1671 j, 

! tile Dunedin Rexiaw (1864;. the Literary Magazine (1683), fh<* four 
j latter being written bv J- b- b- firant. an veevtx trie geruna, Ihe 
\ Monthly Review (1888 189*9, the AY«* Zealand I llu xtraied Magana* 
> (i 6*/9' 1904). chiefly devotrd Co the light lib raturn of New Zealatul 

• aubpeds, Uv» Maogt Record (1905 1997), sand the Red Runnel, pub- 

||fhn I f 4 DCC I904, 

Sc- T M- Hockcn, Bibliography vf Saw Zealand (62**9), 

1 Vl’kHT t*rn*a auv Haitixlf Cuown Coyownta 

{ In Jatn.«>'4 the ( fd undo an Magazine w.h fhund*d at Krpg'fnn 

• in * 7 <Zr ail*l uau.^1 puUlCAtg/ti ill \*V'. 1 Off* Volumes wef* 
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published ni a Sew Jamaica Mat tut ns which was started about 179* 
The Jamaica Magazine (18! 2 >1813), the Jamaica Monthly Magazine 
(1844-1848), and the Victoria Quarterly (1889-1892), which con- 
tained many valuable articles on the Weal Indies, were other 
magazine*. The West Indian Quarterly was published at George- 
town, British Guiana, from 1885 to 1888. At Georgetown wan 
also published the well-known Timehn (1882 189 8) which contained 
many important historical articles. In Trinidad the Trinidad 
Monthly Magazine was started in 1871, and the Union Magazine 
in 1802. 

Malta had a Malta Penny Magazine in 1849 1841, and the Hevue 
historique et httirutre was (minded in Mauritius in 1887. Many 
magazines dealing with the colonies ha\e been published in England, 
auen as the Colonial Magazine 184 4). 

See V. Cundall, Bihliographia Jamaicensis (1902-1908). 

India and C'hylon 

Calcutta. The tirst Indian periodical was the A static h Mis- 
cell any (Calcutta, 1785 1789), probably edited by F. Gladwin. 
The Calcutta Monthly Register was published in 1790, and the Cal - 
tutta Monthly Journal from 1798 to 1821. Among other early 
Calcutta imiga/iiu*s were the Asyztic Observer (1824-1824), the 
Ouurterlv Oriental Magazine (1824 1827), and the Royal Sporting 
Magazine (18 54 1838). , The Calcutta Literary Gazette was published 
in 1830 1 8 VI, and the C alcutta Review , nt til the most important 
serial of the Indian Ktnpire, first appeared in 1840 under the editor - 
hip of Sir J. VV. Kaye. j 

/tomboy . The liombay Magazine was started in 1 811 and lasted ! 
but a short time. The liombay Quarterly Magazine (1841-183 4) 
gave place to the bombay Quarterly Review, issued in 1845. 1 

Madras. - Madras had a Journal of Literature and Science and | 
the Oriental Magazine and Indian Hurhutu (1819)- The Indian j 
Antiquary was started at Bombay in 1872 and still continues. Of 
other contemporary magazines the Hindustan Renew (Allahabad), ! 
the Modern Review (Calcutta), the Indian Review (Madras), the j 
Madras Review, a quarterly first published in 1894, and the Calcutta 
University Magazine (1894), are important. 

Ceylon. -In Ceylon the Religious and Theological Magazine 
was started at Colombo in 1834, the Colombo Magazine in 1839, 
the Ceylon Magazine m 1840, arid the Investigator at Kandy in 1841. 
Of contemporary magazines the Tropical Agriculturist was started i 
in 1M81, the Ceylon Literary Register (1880 1899). Afterwards the 
Monthly Literary Register and the Ceyton Saiionat Review in 1894. In , 
Burma the quarterly buddhism appeared in 1904. Singapore j 
had a Journal of the Indian An hi pel ago from 1847 to 1849, and the | 
Chi new Repository (iHj2 1841) was edited at Canton by Morrison. 

See " Periodical Literature in India," in Hark blue (1872-1873). 

Franck 

•\Ve owe the literary journal to France, where it soon attained 
to a d«r<ree of importance u nap prom hed in any other country, j 
The first idea may nc traced in tnr bureau d'adresse (1(144 ib|j)of j 
Thfciphrastr Kennudot, giving the proceedings of his conferences 
upon literary and scientific matters. About the year 1**14 
Mtieray obtained a privilege for a regular literary periodical, which 
came to nothing, ami it was left to Denis tie Sallo, counsellor of ; 
the parliament of Paris and a man of ran* merit and learning, tn j 
actually cairy the project into e fleet. The first mimlxT of the I 
Journal d*s savants appeared on the 4th of January 1064, under 
the assumed name of the sieur d'Hfdouville. The prospectus 
promised to give an account of the chief books published throughout 
Europe, obituary notices, a review of the progrt*** of science, 
besides legal and ecclesiastical information and other matters ol 
interest to cultivated persons. The criticisms, however, wounded 
alike authors and the clergy, and the journal was suppressed after 
a career of three months. Colbert, seeing the public utility of such 
a periodical, ordered the abb* Gallots, a contributor of De Sallo s, 
to re-establish it. an event which took place on the 4th of January 
1 f if »o. It lingered nine years under the new editor, who was re- 
placed in 1075 by the abb* dc la Roque, and the latter in his turn 
by the president Cousin, in m8o. From 1701 commenced a new 
era for the Journal, which was then acquired bv the chancellor dr 
Ponte hurt ruin for the state and placed under the direction of a 
commission of learned men. Just W lore the Revolution it de- 
veloped fresh activity, but the troubles of 1792 caused it to be 
discon tinned until 179*', when it again laded to appear after twelve 
numbers had been issued. In t8t6 it was definitely re-estahliiheC 
and replaced under government patronage, remaining subject 
to the chancellor or garde-des soeaux until 1857, when it was trans- 
ferred to the control of the minister ot public instruction. Sirfcc 
1904 the organization ol the publication has changed. The state 
subsidy having been withdrawn, the Institute voted a yearly 
subscription of 10,000 francs and nominated a commission of five' 
members, one for each section, who managed the Journal. Since 
1909, however, the various sections have left to the Academic des 
Inscriptions et Belief Lettres the entire direction of the Journal, 
while still paying the annual subsidy. It ‘now restricts itself to 
publishing contributions relating to antiquities aiut the middle 
ages and Oriental st inlies. 


Louis Auguste de Bourbon, sovereign prince of Domhes, having 
transferred nils pari iament to Trivoux. set up a printing press, and 
was persuaded by two Jesuits, Michel le TeOier and Philippe Lalle- 
man, to establish the Mhnoites pour sarvir a Vhistoire dot sciences 
et des arts (1701-1767), more familiarly known as the Journal dft 
Trivoux , long the best-informed and best- written journal in France. 
One feature of its career was its constant appeal (or the literary 
assistance of outsiders. It was continued in a more popular style 
as Journal des sciences et des beaux arts (1768-1775) by the abb* 
Aubert and by the brothers Castilhon (1776-1778), and as Journal 
de htUrature, des sciences, et des arts (1779-1 782) by the abb* 
G rosier 

The first legal periodical was the Journal du palais (1672) ol Claude 
Blondest! and Gabriel Gu*ret,and the first devoted to medicine the 
Souvelles dicouvertes dans tonics les parties de la midecine (1679) 
of Nicolas de Bl*gny, frequently spoken of as a charlatan a term 
which sometimes means simply a man of many ideas. Religious 
|>enodicaU date from 1680, and the Journal eccUsiastique of the abb* 
de la Roque, to whom is also due the first medical journal (1683). 
The prototype of the historico-literaiy periodical may be discovered 
in La Clef du cabinet des princes de V Europe (1704-1706), familiarly 
known as Journal de Veudun, and carried on under various titles 
down to 1794. 

Literary criticism was no more free than political discussion, and 
no person was allowed to trespass either upon the domain of the 
Journal des savants or that of the Mercure de France (see News- 
papers) without the payment of heavy subsidies. This was the 
origin of the clandestine press of Holland, and it was that country 
which for the next hundred years supplied the ablest j»enodical 
criticism from the pens of French Protestant refugees. During that 
period thirty-one journals of the first class proceeded from these 
sources. From its commencement the Journal des savants was 
pirated in Holland, and for ten years a kind of joint issue made up 
with the Journal des Trivoux appeared at Amsterdam. From 1764 
to 1774 miscellaneous articles from different French and English 
reviews were added to this reprint. Bavle, a born journalist and 
the most able critic of the day, conceived the plan of the Souvelles 
de la ripublique des lettres (1684 -1718), which at once became 
entirely successful and obtained for him during the three years of 
his control the dictatorship ot the world of letters. He was succeeded 
as editor by la Roque, Banin, Bernard and Leclerc. Bayle’s 
method was followed in an equally meritorious periodical, the 
Histmre des outrages des Savant % (1687 1704) ot H. Basnage dc 
Benuval. Another continuator ot RavIc was Jean Leclerc, one ot 
the most lrarncd and acute critics of tne 18th century, who carried 
on three reviews the btblwthique untverselle et historique (1680 
1*94), the biblivthfque chttisie (1703 1713), and the Bibliothequc 
ancienne et moderns (1714 1727). They form one scries, and, 
besides valuable estimates of new books, include original disserta- 
tions, articles and biographies like our modern learned magazines. 
The Journal httiraire (1713 -1722, 1729-1736) waa founded by a 
society of young men, wno made it a rule to discuss their con- 
tributions in common. Specially devoted to English literature were 
the bibUolheque anglaise (1716 1728), the Mimotres hit/raires de 
la Grande Bretagne (1720 1724), the Bibhotheque bntannique 
(t 733 -173a), anti th* Journal bntannique (1750-174*) of Maty.' 
who took for his principle, " pour petiscr avec libert* il faut penaer 
seul.'* One of these Dutch-printed reviews was L’ Europe smvante 
(1718 1720), founded chiefly by Themtseul de Saint Hyacin the. 
with the intention of placing each separate department under the 
care of a specialist. The Bibhotheque etrmamque (1720-1740) 
was established by Jacques Lenfant to do for northern Europe 
what the bibhothtque bntannique did for England. It was followed 
by the S'ouvelle bibhotheque germanique (174O- 17.49b The Bibtio- 
thique tan on nee des outrages des savants (1728-1738) was supple- 
mentary to Leclerc, ami was succeeded by the Bihhothique des 
sciences et des heauz-arts (1754 -1780). Nearly all of the preceding 
were produced either at Amsterdam or Rotterdam, and, although 
out of place in a precise geographical arrangement, really belong 
to France by the close tics of language and of blood. 

Taking up the exact chronological order again, we find the 
success of the English essay papers led to their prompt introduction 
to the Continent. An incomplete translation of the Spectator was 
published at Amsterdam in 1714. and many volumes of extracts 
irom the Taller, Spectator and Guardian were issued m Frame 
early in the 18th century. Marivaux brought out a Spedateur 
Francois (1722), which was coldly received; it was followed by 
fourteen or fifteen others, under the titles of La Spestatrue (1 7 zb 
1730), Le RotloUur (1775), Le babtllard (1778-1779)* £c. Of a 
similar character was LePour et le zontre (1723-1 74 °) °I the abb* 
Pr*vost , which contained anecdotes and criticism, with special 
reference to Great Britain. Throughout the 18th century*, in France 
as in England, a favourite literary method was to write of social 
| subjects under the assumed character of a foreign*'?, generally an 

* Matthew Maty, M.D., born in Holland, 1718, died principal 
librarian of the British Museum, 1770. He settled in Kngland in 
1740, published several books, and wrote the preface to Gibbon's 
first work. Etude de la httirtdure. 
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« »thuUJ, with i lie litk of imit k >/►». letter* < At Theta* I under who*** cncrjfdu management tt **on a woihlwid< 

product ton* »«*e usually owned in periodical loan, and, bvwidre I reputation. The roost di*tmgm*hed name* in French litcrafuu 
an uumratv amount of worthless tmk uttk, contain w»mc valuabk | have hern among its contributors, for whom tt has h am styled the 
matter. } *’ vestibule of the Academy." It waa preceded by a few months 

Ikarixtg the first half of lh« century France has little of iropor- by the K*vm Se /Wu (1849-1643), founded by VtfOD, who mini* 
lance to show in period mal litcratu re. Tbr .ViWtW^i a , duewt the novel to pcncxlical literature. In 1854 this wan pur- 

(17*8-1803) were hret printed and circulated secretly by the Jansen* ' chased bv Bulot, and brought out concurrently with his other 

asts in opposition to the Cmutitulum umqemlus. The Jesuits Rev**. While the former was exclusively literary and arUstfC. the 
retaliated with the SuppUment Sts nomeUee exeUuashfuet (1734 ! latter doalt more with philosophy. The Revue indfpenimmte (l 04 1 * 

174a). The promising t|tlr may have had something to do with 184M was founded by nerre Leroux, (George Sand and Viardot tor 
the temporary tuccrw of the Mfmorres secret* St la rtpuflufm Sts { the democ racy. The times of the consulate and the empire were the 
Itiirti (1744-174*) of the marquis d' Ararat. In the Obsenattom* | subjects dealt with by the Revue St lemptie (1841-1848). In /-# 
tut its hr Us modem** <*735 -«743) Desfoottunes held the gates of j Cormpondant (1843). established by Montalemliert and Ik Falloux, 
Fhilutia for eight yean against the Encyclopaedist*, and even the { the Catholics and Legitimists had a valuable supporter. The 
redoubtable Voltaire himself. It was continued by the Juqements < Revue umtemporosne (1851), founded by the comte de Dchal as a 
tier queUptes ounraqes nomtaua (1744-1745). The name of Frtroa. j royalist organ, had joined to it in 1836 the Aibenaeum /***<« *1. 

perhaps the most vigorous enemy Voltaire ever encountered, was ; The Rente gtrmamqu* (1848) exchanged its exduNive name and 

long connected with l*tkns sue quetques fcrUs St ft temps (1749-- i character m 1865 to the Revue modern*. The Rems euro plena* 
1754), followed by L’AmuSt Uttdratr* (1754-1790). Among the ! (1859) was at first subventioned like the Revue iontm/H*raine t 
contributor* of Frtam was another manufacturer of criticism, the I from which it soon withdrew government favour. The Revue 
abb* dr la Porte* who, having quarrelled with his tonfrire, founded [ national* (ifffso) appeared quarterly, and succeeded to the Mag atm 
Observation* >sr la htt/rature m 'Stmt (1749-1 75a) and L Obserrateur St hbrain* (1858), 

UeUeattt {1738 17M). • s The number at French periodicals, reviews and magaaiaea has 

A number of special organs came into existence about this penod. enormously increased, not only in Paris but m the provinces. In 
The first, treating of agriculture and domestic economy, wax the 1 Pan* the numlwr of petiodiuU* nuWuhed it* 1x83 was 1370; at tlte 
Journal ttonomufut (1751-1771); a Journal St tommerce was • end of 1908 there were more loan 1300 of all kinds. The chirl 
founded in 1739; periodical btoxraphy may be fint mw in the j current periodical* may tie mentioned in the following order. The 
\4cwologt Sts kommti cHebret St frame (17*4-1784); the political list include* a few no longer published. 

economists established the t*p hem* rides Su (Uoym in 1705; the first | Archaeology - Revue archASoqtque (i 860), bi-monthly; Am 1 
Journal S’tdmation was founded in 171 >8. and the Courrxtt Se la , des monuments (1887); bulletin St numumaUque (1M9I); Revue 
mode in the same year; the theatre had iu firvt organ in the Journal bibhque (1894); L Anode dptgraphique (t88o) a sort of supplement 
Sts thd dirts (1770); in the same year wvre pvtiduced a Journal St to the Corpus inunMumum latmarum, Crltua (1903) common to 
muiujut and the LmydoptS te mtitfmttt, the sister service wa« Frame and England. iiarette numnmatiqu* franca 1x0 (1897); Revue 
supplied with a Journal St marine in 1778. We have already Umitioue d t pi gt aphis el d’ histone ant tonne (1893); bulletin won* 
noticed several journals specially devoted to one or other foreign mental, tu monthly, /.’ Inter mid tone, weekly, the French " Note* 
literature. It w as left to Frtron, iinmni, l*r*vo»t and others in and yuenr*/* devoted to literary and antiquarian quest ions. 

1734 to extend the idea to all foreign productions, and the Journal i Astronomy. Annuaire asttouomufut et m/t/nologi^ue (I901I; 
Stranger (1754-1704) wa* founded for this purjs>sr. The Ornette UuUetin astnmomi^ue (1H84), formerly imblished under the title 
htt/raire (I7*4“I7W«). which had Voltaire, Diderot and Saint- . bulletin Sts u tenets matkimatiifues et asfronomtouts. 

Lambert among its editois. was tnt<mde<I to swamp the small Iry Hi Mtofrapkv. Annalei Jt bthhuerapk it tMolofique (1888); l* 

of criticism; the Journal Set dames (1739 1778) was of a light liMio&apke # moSetue (1897); lUNtogtaphie anatou stout (1893), 
magasinc class, and the Journal St monsieur (1770-1783) had three IhtSseftatokie si entifiyue jrantaise (190a); bulletin Set bibUoikequti 
phases of existence, and died alter extending to thirty volumes. ; tt Sts archti es (1884); bulletin Sts hires erlattf * A V AaUriaue (1899); 
lhe Mlmoires stints pour srrvir 4 I'kislotte St la ripubltqut Sts . Counter Set btfSivtX/yues (igio), Riper torn m/lkodifut it tkisio tee 
letters (17*2-1787). better known as Mimottes St lieukaumont, from moStrnt et rcmkN«poraiN# St la f rame (1898); RSpertoirs mHkodufut 
the name of their founder, furnish a minute account of the social » Su m<*)+n ufe framais (1894). Revue biNtofrapktque el ttihque des 
and literary history for a penod of tsmty ax years. Of a similar ! lantuet et litUraturex romanes (188*4); Revue dts bilSiothiuues (1891), 
character was the C orrespondanse htthaire xeirite (1774 -1794), to I Po/vbtblwn . mur biNtograpliufue uniivr selte, monthly; Retut 
which Mftra was the chief iontnbutor. l/f iprtt Set foumart* j (/n/ralt Se brUtofraphit frame ire, bi monthly. 

(1772-1818) form* an important literary and historical collection, ! Childrens Atafatrnes. L* Am 1 Se la feuntsse ; It JtuSi St 

which 1* rarely to be found complete. i la rennets*, weekly. 

The nv>vrraent of ideas at the close of the century may best be j fashion*. La SloSe tUuslrte; Lrs Modes, monthly. • 

tracivt in the Annales poll ho net, fifties , et IrtUraires (1777-179 x) j fine Arts. It* Arts (l«4»»4), i>aietle Set beaut arts (1859). 

of LmgU't. The l>Lade phibnophufue (year V., or 1796/1797), j monthly, with < hronu/ue Set art *; Retue Se t‘ art am it n it moderns 

founded by Cdngueu*. w the first periodical ol the magazine cla** | (1897) monthly . L'Art S/iotaltf, monthly Artei Shoealwn, monthly; 
which appeared after the storm* of the Kcvnlution. It was a kind j L’Art pour tout, monthly. La P/t oration ttumihly ; L* A t( hi ter tun - 
of resurrection of good taste; under the cropiA* it formed the *ole journal of the S or. centrale des Arcnitectrs fra«u t ai*, weekly; 
refuge of the opposition. By a decree of the 17th of January 1800 J L’Art (1873) 1* no longet published. 

the consulate reduced the number of Parisian journals to thirteen, 1 l»rafeapky and t ohmies. -bulletin Se g^ograMi# hi start ^ue , 
of which the Ole ad e was one; alt the others, with the exception Annales de ilofraphte (1891), with useful quarterly Inbliogiaiihy . 
of those dealing solely with science, art, commerce and advertise- • XouveUe* gtographiquex suppiemtnt to the lour du monde (1891), 
inents, were suppressed. A report addresses! to Bonaparte bv La Ft# tolonialr figoj), la ittographse, monthly, published by the 
FiFvPe 1 in the year XL (1802/1803) furnishes a list of fiftv-one of Soc. de t^ogiaphie (1900); Revue de gAagraphtt, monthly, Unue 
these periodical*. In the year XIII. (1804/1805) <m)y se ven non- glorusphufut Internationale, monthly. 

[mliticAl MTtals wen* permitted to appear. History. — For long the cl»iH organ* for history and auhaoulogy 

Between 1K15 and 1819 there was a constant struggle l>etween were f hr biWwlkeque Se Vet ole Set thartet (1843). appearing every 
teedom of thought on the on*- hand and the censure, the jtolke two months and dealing with the middle age*, and the i.abmet 
«nd the law officers on the other. This oppression led to th<* * hnitjrufue ^(1853), a monthly <Jevf»t<sl to MSS. and miprinted doru- 
Iwice of “ semi periodical " pulvlications. of which Ia i Mmerxt ment*. The Revue hnUm^ue (18711) apjaars bi- monthly; there h 
'ranfatse (»8i8 ihjo) i* an instance. It was the Satire M / nipple of xlso fhc Retue S’kutoire moderns et toniempotame. 
he Restoration, and was brought out four times a year at irregukr | Lmi' and Jurisprudent*. Annales Se droit tommernal (1877); 
intervals. Of the same class «r** the Ribhotkeqne iiOonqme liHiH- Revue alglrtsune et tunuienne de Ugt l at ion et de jurisprudent* 
1820), another anti-royalist organ. The censure wan re-established (1885); Hei ne Su droit pnUu et de la surma politique (1894), Revue 
m iHio and abolished in 1828 with the monopoly. It has aJ«ay« 1 ftntraie du droit international pulSic (1894). 

‘^■emed impossible to carry on successfully in France a review upon ) literary Hr views The Reiue de » deu* monde t and the Corre 

•he lines of those which have become so numerous and important 'Pendant have already !**en mentioned. One of the first of Fumpean 
m Kngland. The Rerue britannique (1H23-1901) bail, however. a long ) weekly reviews is the Rei ue eritiqu* The Revue politique 

< ireer. The short-lived Rei^ue framaiu (1*28-1830), founde*! by j f* htterair* , successor to the Reims das tours httbemre* (1864) and 
Ktmaiit, De Broglie, and the dortnnaim t was an attempt in J known as the Revue bleue, also appears weekly. Others of interest 
this direction. The well-known Revue Set deux mondet was eitab- j ar t sAntte, revue mtnmell* de htttrafuee (i<p»4 1. L* Art H la tee (tfeoa); 
bvhed in 1829 by S4gur-Dupeyron and Mauroy but tt ceased to Coemopolis (1896); L Ermitage (1890); lj§ M enure Se frame, utm 
Appear at the end of the year, and its actual existence dates from moderne (i8qi>) f a magazine greatly valued in literary circles; to 

acquisition in 1831 by Francois Buloz,* a nytsterful editor, • Reime Se Pan*, fortnightly (1894), and the A ’outsell* Revue (1879) 

The novelist and publicist Joseph Fitvte (1707-1819). known j a compositor, and hf translating from (he English earned sufficient 
for his relations with Napoleon I., has be**n made the subject for to purchase the moribund Revue Set Sent mondet, which acquired 
a study by Sainte Beure {Causer its, v 172). its subsequent position m spite of the tvraamcal editorial behaviour 

* This remarkable man < 1804-1*77) began life as a shepherd, of the proprietor. Rulos is said to have eventually enjoyed an 
Educated through the chanty of M. Ngvwe, he came to Paris as income of 365,000 francs from the Rome. * 
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Loth si-rioiii rra|» *»f III** /i 'rtf*? *•* * deux nunde\ t Un ur u t 

t>’ fidimt'onrx (i ty/). Hevue girnuuuqnc (i g f *s); Lc Lit r y 
dealing vw it ti bibliography and library history and La Heine Inline 
(rgo2), no Infix'* published; f.a Heiue, monthly. 

Mathematics. Intermidiaire des mat hi main tens (1894); Hull tin 
des sciences mathhnatiques (1896); Hei ne de mathimatique s spectates 
(*** 9 °). Journal de mathimatique s pure* et appliquies, quarterly. 

Medicine. Heiue de midecine (1881); Annates de I’Ll ole de 
plein excrcice de midiciue et de pharmacie de Marseille (1 Hot)’, La 
< hr unique midicale (1894); Hevue de gynicnlagie, hi monthly; La 
Semaine miditale , weekly; Journal d’ hygiene, monthly. 

Military. Heme des troupes colonial* >, monthly; La H-me 
d'infantne, monthly. 

Muai. Musica (1902); Hevue d'hidnire et de critique musicals 
(tgoi); AnnaUs de la musique ; Le Minestral , weekly. 

Philology. 1 / Annie hnguistique (1901 1 902) ; bulletin de la sociitJ 
dee purlers de France (1894); Hulletin des humanitis fran^ais (1S94); 
bulletin hnpanique (1 890); bulletin italien (1901); Lou-Oai Sabi- 
Antoulongio pruttvenfalo (1905); /-« Maitre phonitxque (18 8o); Le 
Mayen iig e ( j MHH) ; Hevue de la renaissance (1901); Hevue de mitrique 
et de versification (1894 1895); Hevue. des itudes grecques (1888) ; Hevue 
des Hades rabrlatsirnnrs (1003) ; Hevue de\ purlers populaires (1902); 
Hevue des patois (1887); Hevue hi.spqnique (1894); Hevue celtique, 
quarterly ; Hevue de phjdafagie francaise et de httirature. 

Philosophy and Psychology, --- Hevue philosophique (1870), 
monthly; Annates des sciences psychiaues (1891); V Annie philo - 

► pho/ue (1H90), fiit U;il ami analytical review of all philosophical 
works appearing ‘hiring the year; V Annie psychologiatie (1894); 
Journal de pwihologte normale et pathologie (1904); bulletin de 
finstitut ffiniral de psvchologie (1901); Hevue de l' hypnotism? et de 
la psviholoffte phystalogique (ig»>o) ; Hevue dr mita physique et de 
morale (189 \)\ Hevue dr philosophic (1900); Hevue de psychiatric 
( 1897 ). 

Physics and Chemistry, bulletin ties surtues physiques (1888): 
/.' Fclairage ilettrique (1894); Le Had mm (1904); Hevue ginirale des 
<. lietues purrs et appliquies (1H90); Hevue pratique de filet triciti 
(180 ih 

Popular and Family Hevietvs, A tr avers le Monde (*898); 
l emma (1901); Jr mis tout (1005); La t.edurc modern e ( 1901 ) ; La 
Hevue hebdomadaire (tHg2); t.es Let hires pour tons (1898); Mon 
honheur (1902); La Vie hcurcusr (1902b 

Scienie (General). La Xature, weekly ; Hevue Siientifique (1803), 
weekly; La Sueme francaise, monthly. Sneme (Applied) : Let 
inventions illustries, weekly; Hevue indu'driclle , weekly. Stir me 
(Natural) : Art hives de biolvqte; Journal de hot unique (18M7); t.’ Annie 
ht oblique (1895); Hevue des sciences naturelles de fouest (1891); 
Hevue giniralt de botanique (1880): La Pisciculture pratique (18*15). * 
Science (Political, Sociological ami Statistical) ; Annales i vonomtque s 
(founded as (a Fiance tommerciale in 1885); I.’ Annie sonolugiqu* 
(>8<)0 tlk)7); bulletin de foffue 1 lu travail (1894); bulletin de foffne 
international du travail (1902) ; Le Mouvement sot laliste in tarnation il 
lu-iiunilhlv (1899); Xohtes et lomptes rend us de f office du travail 
(1891); /, Orient et faheilte du llosphore (1889); Hevue politique et 
pnrtementaire (1894); Herne Internationa/ de stxiologie, monthly. 

Sinners, L’ Airophile (1893) ; L' Aironaufique (1902) ; L' Airostation 
(1904); La Vie au xhtml air [\$<)S) , La Vie automobile (1901) ; Feme 
de faironautique (1SH8). 


ih»' ti. * nuintw * ,«pj»i in !*•-». unH«-r flu* tr’ - f Art a enrdi 

t>rum tip ten mm, and. like its successors, was ^rittm in Latin. 
\morig the contributors to MibM.qurnt number- uero Leibnitz. 
Seckendorf and ( c Harms. A volume *ame out each year, with 
supplements. After editing about thirty volumes Menckc diod, 
leaving the pubbcatirm to his son, and the Acta remained in Me 
possession of the family down to 1745, when they extended to 117 
volumes, whiefi form an extremely valuable history of the learning 
of the j>eriod. A selection of the dissertations and articles was pub- 
lished at Venice in 7 voK 4 to (1740). Tht*Aeta <w*on had imitators, 
j he Fphemerides litterariae ( came out at H imburg in Latin 
and French. The Xova litterana Maris balthn 1 et Septentriomt 
(|f*)8 1708) was more especially devoted to north < iermany and the 
universities of Kid, Rostock and iVirpat. Supf leirentarv to the 
preceding was the Xova l titer ana (termaniae udleita Hambnre 1 
(1703-1709), which from 1707 widened its field of view to the whole 
of Kurope. At I^eipzig was produced the Teutscle acta rruditorum 
(1712), an excellent periodical, edited by J. G. Kalxmer and C. G. 
Jtehor, ami continued from 1740 to V758as Zuverlassiqe Xachuchtin. 
It included portraits. 

The brilliant and enterprising Christian Thom tsius brought out 
periodically, in dialogue form, his Monats^espi ache (1688-16919# 
written by himself in th# vernacular, to defend his novel theories 
against the alarmed pedantry of Germany, and, together wfih 
Strahl, Buddeus and others, Observattones selector ad rent l liter an am 
spectantes (1700), written in Latin. \V. E. Ten/cl also published 
Monathche IJntetreduneen (1689-1098), continu’d from 1704 as 
Cuneu.se lUbhothek , and treating various subject* in dialogue form. 
After the death of Ten re 1 the HibUothek was cam* <1 on under differ- 
ent titles by C. Woltereck, J. C». Krause and otle-rs, down to 1721. 
Of much greater importance than these was the M onatl ic her Auseu? 
(1701), supported by J. G. Eccard and Leihnitr. Another periodical 
on Thomasius's plan was Seue Vnterredun%en (1702), edited by 
N. H. tiundling. The (lundlinqtana of the latter person, published 
at Halle (1715 1732). And written partly in Latin ami |xirtly in 
German by the eclitor, contained a miscellaneous collection of 
juridical, historical an<1 theological olrservations ami dissertations. 

Nearly all «lepartrnents of learning possessed their several sjkxuiI 
periodical organs alxmt the close of the 17th or the beginning of 
the 1 8th century. The Anni franc iscanorum (1680) was edited 
by the Jesuit Stiller; and J. S. Adami published, between ihqv 
and 1713, certain theological repertories under the name of Deltciae. 
Historical journalism was first represented by Llecta juris pubhci 
(170 9). philology by Seueacerra philolo^'ica (1715 1724), philosophy 
liv the Aita philosvphorum {1715-1727), medicine by I>er patriotnche 
Medtkus (1725), music by Der nmstkahsi he Patriot (1725), and edu- 
cation by Die Mat rone (1728). Reference has already been made to 
the Miscellanea rurtosa medico* physica (1070-170*); the Monathche 
Frsdhtunxrn (1089) was also devoted to natural science. 

Down to the early part of the 18th century Halle and Leipzig 
were the headquarters of literary journalism in Germany. Other 
centres began to feel the need of similar organs of opinion. Hamburg 
had its X tedersdchsische tteue Zeitunqen, styled from 1731 Xicder - 
sdt hsiseke Xachruhten, which came to au end in 17*6, and Mecklen- 
burg owned in 1710 its Xeuer Vorrath, besides others brought out 
at Rostock. Prussia owes the foundation of its literary periodicals 
to ti. P. Schulze amf M. Lihcnthal, the former of whom began with 
hetehrtes J\eussen (1722), continued under different titles down to 


Aimtotn ritts. The subieet of French periodicals has Wen 
exhaustively treated in the valuable works of Eugene llatin 
Histoire de la press e en Frame (8 vols., 1859 1861), t.e.s (lunettes de 
Holland* et la prtsse ifandestine a ur 17" et M y stictes (i8<>^), and 
Hibtioxeaphie de la pres se pirtodiaue ft an cat se (t86<>). See also 
( 'utaloxue de f histoire de frame (11 \«»ls., 1855 1879). V. Cifl>*'‘, 

( atalofue des fountain, * c m ., pnbtti* <) Pans (1879); Brunet, Manuel 
du tibraire, aver suppUment (8 voK, 1 H<.o i8H<9; F. Meg**, If s 
Jonrnauv rt Sent* pinodiifues de la bas.se Awerene (tH<*)); bulletin 
des sommaires des fournaux (1888); l>. Jordetl, Hipertoire fubfto- 
Utraphique de \ pri mi pales re ties ftanfaises (4 vols., 1807-1899, 
181)8 iqo*>), indexes about 350 periodicals; Annual re de la press* 
fraiH'aite 0$ du monde politique 1910); Le Soudler, A nnuatre 

des fournaux, revues et publications pfnodiques parus «> Parts jusqtfen 
iQOQ (I9t6), F*»r lists of general imlexes consult Stein, Manuel de 
bibha$raphi* ginirate (1897), j»p. 637-710. 

(iRRMANY 

The earliest trace of the literary journal in Germany is to l>e, 
found in thi JWiw/ifb Mounts unterredu ngen o( the poet 

Johann fHst hml in the Miscellanea curiosa medico- pkvsica (tv°- 
1704] of th# Academia natunie curioaorum L*x>poiilin-i -Carolina . 
tha first scientific annual, uniting the features of the Journal des 
ttit»a*#s and of the Philosophical f ran suctions. 1>. G. Morhof, 
the author of the well-lytown Poly hi star, conceive*! the idea of a 
monthly aerial to be devoted to the history of nuxlem books an* l 
learning, whi^h came to nothing. While profwwor of morals at 
Idptii, Otttt Mcncke planned the Ada rruditorum, with a view 
to make known, by means of analyst-?*, extracts an* l reviews, the 
new works products! throughout Europe. In it>$o he travelled in 
FngUind and IJolland i|t order t*> obtain literary assistance. au*l 


1729; the Latter hclpixl with the Erldutertis Preussen (1724), and 
was the sole editor of the Ada txyrussica *1730-1732). Pomerania 
and Silesia also liad their special jwnodicals in the first quarter of 
the 18th ccitlurv- Franconia commenced with .Vova litter aria, 
and Hesse with the Kune Histone , both in 1725. In south Germany 
appeared the Uur Member if tube Xe benstunden (171S), ami the Par- 
nassus b'uus, first pu bit shed at Munich in 1722. 'I’he Frankfurter 
i xelehrU Zeitungen wai founded m 173*1 by S. T. Hocker, and exi»Us! 
<lown to 170*1. Austria owned Has meiAumrdiec IVtem. 

In 1715 the Xtue Zeitungen von gelehrtcn Sachen was founded by 
J. (i. Krause at Leipzig an*l carneil on by various editors down to 
1707. It was the first attempt to apply the form of the weekly 
political journal to learned subji-cts, ami was mutated in the )Vr- 
mtschte bUdwthek (1718 -1720) ami the bibliotheca novtsstma (1718 
I 1 72 1), both founded by J. G. Fra nek e in Halle. Shortly after the 
* hmmlatioti of th« uirnt rsity of Gottingen ap*x-ared Zettungen von 
gr lehrien Sachsen (1739), still famous as the (jottingiuhe gelehrU 
Ansetqen, which duniig its long and influential career has been 
conducttsl by professors of that university, and among others by 
Haller, Heyiie and Eichhom. 

Influenced by a close study of English writers, the two Swiss. 
Bodmer and Breitinger, established Hie Hiscune der Mater (1721). 
and by {viving more attention to the matter of works reviewed than 
to their manner, commenced a critical method new’ to Germany* 
j The system wus^ttackcd by < .ottschcd, who, educate*! in the French 
1 school, erred in the onjKVsite direction. The struggle between 
i the two thirties ^ave fresh life to the literature of the country 
but German criticism of the higher sort can only lx? said really to 
U*gin with Lessing. The Benin publisher Nicolai founded the 
bibtioiheh der uhsSnrn IVissenschaftea, ami afterwards handed d 
over to t\ F. Weissc in order to give his whole energy to the Brief 0, 
die ueuede l tie rat ur betrcffetul (1759-1765). carried on by the help 
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<d Lev.01. . M* nd« ' «*»hn ad I \bbt. T*> XicnUi in due the *pn*king cmitifne*. in equipped. the Jmktts*+fii Al# and Hthhiigrapkim, 
l v^lv ur 9V* tAek (17**5 t !**•». which erobi.oed a imirh which give each >*ra r a full account of Hie literature of the subject 

wider f»f*l } and w«»*n l^varn*' extremely influential. H« rdrr founded uilh «kh they Arc concerned. The chief ««t thc>e Are ‘ 
the hrti) ir II j/ -f in I7<- /V» dmtuke Merkur I1773 »7&9, Kib)tn|!ttphv an I Ijhrananxhtp : #f*Mtt rgtapkie des Pwh- imm( 

rcvjvel i;^ im<* ’>1 N\»cUikI was the solitary rrprtNiuutivf ol ft »Mi<VAr •>**.</*«* (1005), Chemistry Jakrt shmu ht *fw foif 

ib# French school d cntiasni. A new etm m ^mun periodical vArri* ifrr CAsmj/ 41847); Classical Archaeology Amt Philology: 
literature began **•«! Bertuch brought oat At Jena tn 1785 the Jahtrsheruhi utter die Forfuhn tte dn A/* Altexiumrwusm- 

Ailyemame f. ifcr*#w * a* 1 /»#»*, to which the leading wntm d the >chaff (1873); Education : Jahrbmk der pAdatoexs. km Lxttmtmr 
country were contributor*. On toeing (nnsfemd to Halle in iHoj if qoi ) , Orography iirographssxhes Jahrb mk (1874); Hibhotherm 
it replaced by t e Jsmtiuke allgememe literatuneitnng. founded {rogtephu* (1891); History : Jakreskerukte der Gen AfVAttriix#** 
by Kichotadt. Hot'i r»>:ew* enjoyed a prosperous career down to «cAa/f 4187$). pine Art* : ) uter nation ale PihUegvaphse der Kun li- 
the year 1848. iritseaisr haft (190H, law* Amt IVliticAl Economy : Vebersuht def 

At the beginning « f the 19th century we find the Ftlanger f. iterator* ce<amUn slant* und re. hlsuisseum kaftluhen J iterator (lflh8); 
Mihtng (1709 I8i<>’ which had rcpUcrd A lulekrte Zntung (1740); J Jurisprudent!* <>rrm.inide (19**5); ibN’iofiApAie del butfinlukr* 
the fatfuiger Lit* r atururtung (iSoo 1844!: the Hesueitergiuie j Pec Al> (i>88) , lUUrograpku der SoMtainissensx haft** (iooO, ftilho* 
Jakrbuctur der tMeratur (ifc>8 18721. and the If irMer / iterator crap* ic fur und Wunikafisgeukuhie (19*13), litNiagtapku 

mtunf {it\y \&U>\ . UMjwvxX by %\it \l t**ev Jakrinrh" 4 &f iMmitut fit* \\'lk>uttb*h 4 f 1 i!rhr *nd Ht* khu i s f*ms* k*/t (lV*'h Utcmtuie 
<1818 i8a 5), both <d which receive*. 1 government sujvj»»»rt ami land language* Hihlxoftapki* <//t rerg//«i kind** l tUtdiurffsikukU 
rrsrmWed the Fruluh Quarterly Ksunr in their conservative j (1^03); Jdkttsbtru kU /ur wrurrr c/ru/*. A# l tttt*htr(fukuhh (1H90); 
politic* and high literary tone. Unmet 9 foundeil at Lei png tn /aArrdicMiAl «/ie />»« A/ufUNgra am/ Jem (lehxtfe 4 n fnmdHiMki* 

1M9 by W. T. Kru^. was dHtinguishrsi h»r its erudition, an«1 *anie /’Ai/o/ogir 1*^79); (V>n>i.4l uh#r </u aw/ dm Mxieh It* tngUul ir«# 
uut iluwn ti i8|i. One o( the in-^t rnn ukable perKvltcaN o! this /*Ai<WuW'i/ rr.\. 4 ichc«cu br, .ViAm/Z/A, u *4 AttftAhe (lhpH), 

clav** was *Jh* Jakt mAet fur utsxenMkaffM, */ An/iA <18^7 184#.^ | Knhu ker Jakrtshnu kl uber dte Forts, ktttte dee romemukrn Philo* 

first LJuUi hed by c'x»ttA The Hailn.ke Jakibu.ker (18.48 184.*) ! (1M73); ^iWin^#ap*ie /ur r<»»t*tM*Ae Philofofte St* pi, sue 

was founded by Kjge And Echtvrmryrr, and nup)>urU‘d bv the ! Xtiivhf. j. roman, /’Ai/o/ugie (1873), (hinffaJtuke Jitblioftepkie 
t;o\c rnxnrnt. The Peperlonmm dir ^tsammlen diutukm LrUretur, j (1888), Mathc^iAtus Jekrbmk Ubtr d 1# PorJsi krifle det Mtti&emeitk 
established by lie: ^lur f in 1844, and known alter 184 4 as the 1 (iht*9) ; Mi^j nine and Surgery : Jdhrfsbftukt uln die J+eutune** nnd 
Lnp:t^er Ktpertonum Jrr deui^kem und ansUndruken literatus, , h’oftu hnttt der ffssmun Sitdttin (l8Z»n); Jdknsherukt liher die 

* \ist*xl to 1800. B uhner loundevt the LifrrorruA# /rtlMNg at Ilcrlin | Ijriitunfen *«/ dem i*eb% tie dee Vetenndrmeduin (ib8|); Military : 

1:11844. It was continued by Braudes down to 1849. The )*ditnai ■ Jakrtsbtruhi ubtr Yndndeeu*fen 1 end Fortaknttt im Sl\UtdfM f*en 
troubhs id 18.4S and 1849 sierr m.^t *)isastiou& to the widlare «d (*874). Jnhrt^ernkt ubrr d\e Lexstum^nn und Forlukntte am/ dem 
the literary an 1 tni scllanrouf periodical*. L»crmUni\ PibrrU-num, , f»rhirlr aes \ldit 4 r utnitdtsuf sens (1873), Natural Science: Srtiutae 
the UcUkrte Anztictn *d (rottmgen And ot Mutuch, and the HnJil mmtetes (1879), fortnightly. HiNtoerepkte der denluken ns/nr* 
Jahrbu.hr were the f*dc fcur\nor*. The AUffmrtn* j MWniild/tfuwH l.tteratur (1901); ntlfiofrapKte tooloeud (th9<»); 
Monatuknft fur LiUratur (iSsoi, conducted after 1 Mi by l>ruy.s*n, t Zoofotxuker J*hrett*n*ht (i8;g) ; Jruts butamsxher Jahresberuht 
\jt/xh an*I others, continued only down to 1854; file J.iterartuhes (1^73); the Portuheitte der Physxk (1R47); Techntcology . Rrpertouum 

< tutralUaU (1850) vi fctill tiublifhed. fhe lifatUr fur tiUrariuh* der tnhmseken JournaJhleratur (18^4); Thudogy . Thn'tofiukrr 
I ntrrkitltung sprang out 01 the /.ifrrarm hex H'oilunUatt (tbi^h « Jakee stern hi (1 88 lUUto^rapkte der KtrtkeHffuku htfu htH I.lteidtut 

l by Kot/ebuc , after i!s*»5 it was eitite t by K. (mtlucliall » (*877). 
w it h coiiMderablc n.uc»*sa. Many of the hteratv joutnals did not j AplTgta 

!iv5aui tt) occupy theiaM-lvm with thr fashions, but the nisi » The most notable periodical* ot a general character have bem 
p< nodical of any incut s|H*cially devote*! to the subject was the i fhe ti'temer Jahrbti*kn der liter atm (i«iM 1^148) and the Outer 
H.t:ar (1853). The first to popularize science was Xatur (i*w}. I rruhuke Hr.ue ( I Hr > 4 th»>;). Among current examphw the follow. 
I'he HaulLiUer (1^531, a b» nwnthlv magazine, was rxu.m Iv < ing may Ik* m«ntn>nr«l //rin»CA»f/n (1 877), monthly, Ontrrrtu kin A. 
•uu.cssfuJ. Th« .^tLon (i^) luUowol more dowdy the tyj^oi the j f : H£artukr Hnme (i»80), monthly AU^tmemrt I xteraturblatt (1 892), 
l uclish magazine. About this period aros* a grewt uumlni of fortnightly, Die Kultur (1899), uuartmly; Dtulstke Arbeit (19<h*), 

wei'kly srnals for jK*puUr rew<lmg, kn»»wn *s " SountAgnblau* t/‘ ‘ monthly ; (hxterreu km he itunduheu (19**4)* fortnightly; Die 
> 1 which the Gartenlaube 41838) an t Daheim (1804) aic surviving harpalken |IQ<>7L fortinghUy. 

rxampb’s. j Inerc were in Aiutru 12 literary and 41 apocul |>eriodlarlH in 

lu course of time a large number of similar publication* were »*4 W . *nd 110 library and 413 *I»M4 aI jK'ModkaU in 1873 (»e© tile, 
issued, some illustrated, lor instance /llustnerte /eitune (Leipzig, statistical iivjuiiv of ur Johann \\ lli< k|rr, fhe period. Press* (jester 
1 '4t), Per; nier filushietU /eitunf 41894), Du \l\«ke (1899) rri.Av, 1875). In i*e>J the total number had HU re*mJ lo Mb, of 
t hr last the most widely ciicuUIcn! of the kind, ya 1,000 being which 5**4 were published in Vienna. 

print*-.!. Ac « or* ting to tin* tUutuker /ntu hrittrn Katatog (1874), Jit<) 

At a somrw hat earlier date commenced a king aerie* of wcspklv and f>ern>thral* were published in Austria, (h rituuy Ain! Sw ltmlnml 

monthly |K*riod»cals of a more solid character, *d which the following * M 74 b« rnun language. In 1903 the mimt^et of periodical* 

hst lu.iicates the more important m cdronofliKicAl c»i*Jei . Du m t#erm in speaking countries wi* 3*1^. of whith 40*9 appeared in 

<.ren:U'Un (1 #bjj. weekly; the Deutsches Museum (imi 1837J, of f^many fm Berlin alone iio;j in Austria and 4!» in Switrrt 

l You ami Frcn/el , lierhuer Peine (18331874), Water maun Uud {HorunUatt f*r den deutuken Itmkkandel, iy**9. No. 114). 
Monatshefte (1851*), monthly. Cnxere /.ext <1837 1891), beginning : At rMoantfcN. <. Jumkrt, Sthrdunm* de ephemetidibur erudt - 

at a kind o! supplement Uj Brock lia us » ComersatnrruJeeiA.m, t°rum (1 «ipMg, B*9h. I! Kurr, de ikukte der deuhfken l.itnatur 

Preusituke Jahftu.hr (1838), inoiiti.lv, benches Mae cum (i*,i (l^*p*»g. 1H54), H I*rut/ beicAnAff dr\ drutuhrH Jouttialumm 

iv>4); Du is e ft mu art (18741. weekly, honsenatie Monata. hnft (1843), vol. » uakirtutiatHv it dm* not go tzrwond i;f ») . l!.\Vuttk»* t 

1874), preceded by the fur stadt mud dand (1844); /H# deuDcken /ntukrxften (1873); IV K. WUhfer, Vmrnhnu der 

Deutuke PunJukau (1874), furtmghtlv. conducted upon the Mnrtlwl Prnadud im Hesitre dn h off HiM tu l )rr sden {1 88oj , (unrtatketeh$ 

< >\ the Pnue des deux momdet. DruUike Pei ue (1 8;n), imuitldv, taufenden period >< km Drue hu knften an dm orsferr. V rover- 

\ord und Sud 418771, monthly; Das Ht ho (ibhf), weekly. Die **"d Studrenbikhotkehen hy. von F. (.rtmaieer (Vienna, 

/ukunft (18821. weekly. Du neue /eit { 1883), weekly; He lams i * : K^hiigliche Bihiioth* k ru Berlin, Alphabets ke% l>r/eirAmiV/r 

rnnersum (18841, weekly. IV.’Aflgrn und Ktaimo M,natstufU ■ laufendm /txtukfijten , SytemattuhfK Vnutihun der tauten* 

1809). monthly. Du JtuU.ke Pundukau (1*90), monthly. Du drn /ntuhnftm (1908); Aipkahehtckn Vntntknu der laufmden 
if akrheit (i8*>| 18*^71; AnZiA 11*94 19021. Du Cmnkau 4*897), ; Xntuhnften, w*Uhe von der h Hof und Start *h%hliOtkfk Muntken 

wes-kly ; Day ItUranuhe Pika (189^). fortnightly. Pvnad (1A9H i tend etner Antahl andrrrr bWhotheken Jf^em (thalim wteden 

1899), known later as Deutnke Zeitukrift (i89r>-t9M) ami lduna j (Miknchen. I9»9L Kurachnrr, Jahrl.wh drr Vre%%$ (IQ m) , Sf etUni f 
1 1913-19*^'; . Der 1 nrmer (1898;, monthly. Du War te (1900/, weekly, | Xntu knften Adressbuik (Stuttgart, !9l n ), ltlblKi((ni)»hiM:h<ii Rtyir* 
ueuluktand (190* 1907), Deutsche 'MoneUsxkrift (tout 19 u;,. tonum, Berlin; Walgel- 1 Ionian, /etl’t hnftm der Pomantlk (1904); 
fUJdand (1904). monthly* CAaro* 419^4), moolhjy. .Suddeuische j Houben, Zntuhnften des fun^en DrutuhUndt (19^); 1-uck, Dt$ 
MouaiskefU (1904). V" Deutsche (1905 -190(f); Deutsche Kultur ! dent u he Fachpren* (T u I ungen pHJb The lhblio%fphf der 
I9”b). Arena (19^‘b monthiv. Das lilaubru A (1909). weekly; 1 dtutuhen / eituknftenUteratur , edited by F. Dletcrirh, which has 
l.kart (igiy,). monthly; Du Standarte (iv^). weekly; Mdn (19071. i appeared annually »mur i8y>* describes a lout ij*h» j^riotlicah 
t rtmghtly; Morgen (1907), weekly. Sens Prime <1907), weeklv; j <nw»Vy AcicotiAc) by subjects and tithw ; from 1900 it ha» hern 
iMUmationale Wochenvknft fur Wxsunuhaft. Kund t und Tecknxk 1 supplemented by bibhographie dee deutuhen Peeenswnen, which 
•«9o7j. weekly »upi4emcnt to tbc Mumkmer dUgememe Xntung: j mdexra notices and reviews in over 1000 uruU oach year, thfvHy 
li uiAA (1907), weekly; Vntrrt Znt (1907), monthly; Hyperion 1 scientific and technical. 

bi monthly; A ’emeu (igoKt. monthly; Dai neue JahrhunJert I SwiTIgatA jtD 

d9*«9;. monthly; Du led (1909), monthly. The Kota litter aria hehetua (1704-1713) of Zurich it tho aaiffivt 

I'encslicaU have been xpecialiieJ in <H*mviny to an extent literary |>cnodicat which Switxeiland can slirn% From 17a# fa 

j^rhap* unequalled in any other country. No subject of human tju a Dsbhetktgu* t iahgne, and towards th« end of fhe unturv the 

raterrat t« now without one or indeed several organ*. Full details 1 BtMudkique bnUtmntgm (*7Vb 1813), 'baling with agriculture, 
of thexe serials are supplied l>y a *{>rcial class of periodical with . literature, and science, in three separate series, were pubtislpd 
which every department of science, art And literature in German 1 at Geneva. The latter was followed by the Wdpig periodical 
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of French N|M-akim< Switzerland, the HihUothiquc uniierutle (ifcioj, 
which )m* also liad a scientific and a literary series. The Revue 
sunn (i8j8) was produced at Ncuch&tcl. These two have been 
amalgamated and apfwar as the Bitdiothcuue universe lie et revue 
suit**. La Suisse romantic (1885) only Lasted twelve months. 
Thlologie cl philosophic (1868 187;), an account of foreign literature 
on thoM subjects, was continued as Revue de thlologie et dc philoso- 
phic (187 )) at l^aunannc. Among current serial* may be mentioned 
Archive* dc psychologic de la Suisse romand* ( ion 1) edited by Flournoy 
and Clapar&lc; Jahresverzeichnis dcr uhwcuertschen Univerxxtdts- 
\chriften (1807 -1898); Vntersuchungen eur ncucrcn Sprach - und 
l.iteraturgeschuhte (1403); Zwineliana Mitteilungen eur Gcschichte 
/annuli und dcr Reformation (189 7). 

Italy 

Prompted by M. A. Ricci, Francesco Nazzari, fhc future cardinal, 
established in j6f>8 the Giornalc dd letterati upon the plan of the 
French Journal des savants. His collaborate urn each agreed to 
undertake the criticism (4 a separate literature while Nazzari re- 
tained the general editorship ami the analysis of the French books. 
The journal was continued to 1^75, and another scries was carried 
on to 1769. Bare h ini brought out at Parma (1688-1690) and at 
Modena (169a 1697) a periodical with a similar title. A much better 
known Giornalc was kfiat of Apostolo Zeno, founded with the help 
of Muffri and Muratori (1710), continued after 1718 by Pietro Zeno, 
and after 1718 by Mnstraca and Paitoni. Another Giornalc , to 
which Fabroni contributed, was published at Pisa from 1771 onwards. 
The Galleria di Minerva was first published at Venice in 1696. One 
of ttie many merits of the antiquary La mi was his connexion with 
the Novcllc Idterarie (1740 1770), founded by him, and after the 
first two years almost entirely written by him. Its learning and 
imimrtiaiity gave it much authority. The Frusta letteraria (1763 
1703) was brought out at Venice by Giuseppe Baretti under the 
pseudonym of Aristarco Scannabuo. The next that deserve mention 
are the Giornalc endclopedico (180 6) of Naples, followed by the 
Progresso dellc scirnse (1833-184H) and the Museo dt st tense c 
Icitrratura of the same city, and the Giornalc arcadico (1819) of 
Rome. Among the contributors to the Poligrafo (1811) of Milan 
were Monti, IVrticari, and some of the first names in Italian litera- 
ture. The Rihlioteca italiana (1816 1840) was founded at Milan 
by the favour of the Austrian government, and the editorship was 
offered to and declined by Ugo Foscolo. It rendered service to 
Italian literature by its opjw>sition to the Della (Tuscan tyranny. 
Another Milanese serial was the Gonulialore (1818 1820), which 
although it only lived two years, will be rememlwred for the en- 
deavours made by Silvio IVllico, Camillo Ugotti and its other con 
tributorn to introduce a more dignified and courageous method of 
criticism. After its suppression and the falling off in interest of 
the Biblioteca italiana the next of any merit to appear was the 
*Antohgia, a monthly periodical brought out at Florence in 1820 
by Gino Cappunl ami Giampctro Vicxisseux, but suppressed in 
1833 on account of an epigram of Tommaseo, a principal writer. 
Some striking papers were contributed by Giuseppe Maz/ini. 
Naples had in 1832 // l 'routes so of Carlo Troya, helped by Tommaseo 
ami Ccntofanti, and Palermo owned the Giornalc Ji stall s/iWi (1833) 
suppressed eight years later. The Anhivio storico, consisting o I 
reprintsof documents with historical dissertations, dates from 1H42, 
and was founded by Vieusseux and Gino Cappuui, The Ciei/fil 
cattotica (1830), fortnightly, is still the organ of the Jesuits. Ihe 
Rivista contemporanea (1852) was founded at Turin in emulation 
of the French Revue des deux months, which has been the tyj*' 
followed by so many continental periodicals. The Politecnuo 
(1839) of Milan was suppressed in 18.14 ami revived in 1839. The 
.Vwora antologia (1800) soon acquired a well deserved reputation 
as a high-class review and magazine; its rival, the Rivista rutopea, 
being the special organ of the Flntentme men of letters. The 
Rassegna settimanah was a weekly political and literary review, 
which after eight years of existence gave place to a dailv newspaper, 
the Rassegna. The Arihirio trentino (1882) was the organ of 
*' Italia Irredenta.*' The Rassegna naxionale, conducted by the 
marchese Manfredo di I'axsano, a chief of the moderate clerical 
party, the Nuova rivista ol Turin, the Fanfulla delta /><»>«<« n a, and 
the Gazteiia letteraria may also be mentioned. 

Some of the following arc still published : Annuli di motet uatua 
(1867); Annumrio di giurisprudensa (1883) ; Anhivio di statistic 
(1870); Anhivio storico hmbardo (1874) ; Archnto veneto (ivS;!); 
Anhivio per h studio dtlh traJuioni popular r, Anhivio per la 
xoologia ; It Bihliofilo ; // Ftlangten (1870) ; I. a Saiura (1884)-, 
Nuevo giornalc bo tan no (i8t*o) ; (, tor Male dtgli eruditi ( 1H8 1) ; (liornale 
di filologia roman ta ; Nuova rivista Internationale (1879) ; ha Rassegna 
Italians (1881); Revue international* (1883). In more recent years 
a great expansion has becu witnessed. Local reviews have largely 
increased, as well as those devoted to history, science and university 
undertakings. Among* representative serials are the following 
Archaeology: Museo italiano di antichita classica (1885) with atlas 
in folio; 0 ficus iHristianus (1901) ; .Yuoro bollettino di archeologia 
enstimnr quarterly at Rome (1803). Bibliography : Rivista delh 
bihliotech* * degli arrhivi (1888). published monthly at Rome and 
Florence, the official organ of librarians and archivists; Giomate 
« • 


della Ubrcria della txpografia (1888). supplement the liibhograpa 
italiana ; Bollettino di bddiografia e stdna dellc <■ tense malematiche 
(1898); La Btbliofilia (1899). Florence, monthly; Raccolta Vtnciana 
(1904). Philology: Bollettino di filologia classica (1894); Giornalc 
italiano di filologia c linguist tea classica (1886); Studi di filologia 
romansa ( 1 883} ; Studi italiani di hloloeia classica 1 893) ; Bessanoae, 
bi-monthly. No class has developed more usefully than the his* 
torical, among them being : Bollettino dell ' tstil.Ho storico italiano 
(1886) ; Suovo archivio veneto (1890) ; Rivista di st ria antuo e scienx 
affini (1895); Rivista stonca italiana (1^84). New literary and 
scientific reviews are: L'Alqhieri, rivista di cose dan/e sc he (1889); 
Giornalc dantesco (1894); Giornalc storico della etteratura italiana 
(1883); Studi di letteratura italiana (1899); Studi medieval i (1904); 
L‘ Arcadia, per iodic o mensile di science, letter e, ed arti (1889); 
Periodico di matematica per V insegnamento e condor io (1883); 
Rivista di matematica (1891); Rivista philosofua (1899); RhLta 
d' Italia , monthly at Rome. Fine Arts : L‘A*te t monthly; Arte 
italiana , monthly; Rassegna d’arte, monthly. 

Authorities. — S ee G. Ottino, La Stampa fcriodica in Italia 
(Milan, 1875); Raccolta dei periodic i presentaia alV esposixione in 
Milano (1881); A. Roux, I* Literature contemporaine en Italic 
(1871-1883), Paris, 1883. 

• Belgium 

The Journal encycloptdujue (1756-1793) found* d by P. Rousseau, 
made Li6gc a propagandist centre for the philosophical party. 
In the same city w'as also first established iJl. <prit des journaux 
(1772-1818), styled by Sainte-Beuve "cette considerable et ex* 
cellente collection," but " journal voleur et compilateur. M The 
Journal historique et littiraire (1788-1790) was founded at Luxem- 
burg by the Jesuit De Feller ; having been suppressed there, it was 
transferred to Li£gc, and subsequently to Maestricht. It is one of 
the most curious of the Belgian periodicals of the 18th century, 
and contains most precious materials for the national history. A 
complete set is very rare and much sought after. The Revue beige 
(1835 1843), in spite of the support of the nest writers of the kingdom, 
as well as its successor the Revue de Liige (1844 1847), the Tr/sor 
national ( 1 842 - 1 84 \) , published at Brussels, and t lie Rer ue de Belgique 
(184G -1831) were all snort-lived. The Rwuede Bruxelles (1837-1848), 
supported by the nobility and the clergy, had a longer career. 
The Revue nationale was the champion of Liberalism, and came 
to an end in 1847. The Messager des sciences historiques (1833), 
at Ghent, was in repute on account of its historical and antiquarian 
character. The Revue (atholique, the organ of the professors ot 
the university of Louvain, began in 1846 a controversy with the 
Journal historique rt littiraire of Kerstrn (1834) upon the origin 
of human knowledge, which lasted for many years and excited 
great attention. The Annates des travaux publics (1843), the 
Bulletin de tindustne (1842), the Journal des beaux-arts f 1858), 
and the Catholic Print htdonques (1852), the Protestant Chrltien 
beige (1850), are other examples. The Revue trimestrielle was 
founded at Brussels by Van Bemmcl in 1854. The Athenaeum 
Mge (18O8) did not last long. 

Among current periodicals in French are the following — Biblio- 
graphy ; Bulletin bibhogruphique et pldaqogtque du musle beige 
(1807I; t.a Revu* des bibhothlques et archives db Belgians (1903); 
Is Glaneur htlhaige, musical et hibliograbhie (iqoi); Archives des 
arts et de la biNiographie de Belgique (Tables 1833-1853 and 1875- 
1894). Philosophy and ecclesiastical history: Revue neo-schoia- 
stique puhltle par fa sociltl philosophique de Louvain (1894); Revue 
d' hi stone eccllsiastique (1900). the organ of the Catholic university of 
Ixmvain; Revue blnldtchne (1884); Analectes pour servir A Vhistoire 
eciltsuutiqnf de la Belgique . V s^rie (1881 1904) and 3* s£rie 
1003): with an Annexe for Cartularies. Science: Archives inter - 
nativnates de physiol^ie (1002), published by I Am Fredericq; La 
Cellule, recur it de cytologie et d’ histologic glm'rale (1884); L* Muslon 
(1882); l.e Mouvement glographiaue (1884); I t Musle beige (1897); 
Revue ihnurgicaJe beige et du notd de la France (1901). Annates des 
mines belgtques apjiears quarterly, and L'Art modeme weekly at 
Brussels. 

Among Flemish serials may be mentioned the Sederduitsche 
Letteroefemngen (1834); the Belgts^h Museum (1836-1846), edited by 
Willems; the Hroedrrhand, which did not appear after 184O; the 
raalterf-und of Antwerp; the A'uiirf- en Jetterblad D840- 1833); and 
the Vlaemsche Redtr\hirr (1844). Current Flemish periodicals in- 
clude : On st hunt! geittustreeJ maands thrift to or beeldende hunzt 
(toon); Aver lode's nee kb l ad Godsdienst huisgettn moedertaal (1907); 
he Raadselbode folk van den vlamschen raadstlliefhelFer (tool) ; 
Rechtshundig tijdschnft voor vlamu h Belgie {1901). 

It has been calculated that in i860 there were 51 periodicals 
published in Belgium. In 1884 the number had increased to 412, 
and in 1908 to 1701. 

See IT. Capitaine, Rec ketches sur les foumaut et les lerits plriodiqnti 
lilgrots (1850)1 Relrvl de finis Irs lents pinodiqurs qui se publient 
dans le rm-aume de Belgique (1875); Catalogue aes journaux , r emes. 
et puNtcattcms ptriodiques de la Belgique (T910) ; Rerue bibtiogra- 
phique beige. 

Holland 

The first serial written in Dutch was the Boehsasl eon Europe 
(1692-1708, and 1713-1738), *hich had several changes of name 
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luring it' long life. The next of any note was the Repuhhfk de* 
utUerdem (1710-1748). The English Spectator wee imitated by 
J. van Fflcn in hi* Misanthrope (1711-1711), written in Flench, 
and in the HollmnUckt Spectator (1711-1735), in Dutch. An im- 
{■ortant serial wav the long-lived i 'aderlandxch* Letleroefeninfen 
[Triii). The A Ur mm ns hand m LHUrkods (1788) was long the 
leading review of Holland; in 18**0 it was |o*ned to the Seder La mduk 
Spectator (1855). Of those founded in the 19th centurv mav be 
mentioned the Re sent (1803) and Xieuwe Rectnsent. the S'tdrr* 
(aniuk Museum \i*35b % the Trjdthoem (1857); the Tifdspiefel, a 
literary journal of PmUntant tendrmty. the Tkeolofsuh TifduhriR 
^1807), the organ ui the Leiden school of theology, and the Oiet^he 
II arande, a Roman Catholic review devoted to the national anti* 
•jmties. Colonial interests have been cared for by the Tijdxchrift 
-.eor ntirHaniuh I nits (1848). Current periodicals are Holland re k* 
mus % monthly; /»e Gids (1837). monthly; IH minus* Hid* (1880), 
monthly. IM Auk. ted, U monthly; Caenita (for music); 1 1 flu hr if t 
io.w Stra/reckt. M u t urn, for philology ft 803), monthly . Titduhnft 
tiX?r ntdetlanduke taal en letter k u nde ; Xedrrlemduk ArckteimNad. 
/V Paleogtaaf, Fhrvier* feitiustreerd Maanduhrtft, monthly; Croat 
Xederland, monthly. 

DavMAim • 

Early in the 1 8t!' century Denmark had the Sy* TiJender (1720), 
continue*) down t • » 1816 under the name of nanshlttrraturlidmde. 
The Mtnerrm (i7**s) of Rahhek was carried on to 1819, and the 
NAfidnui.id Mu* rum (1708 tnoi) was revive*! by the Litttrmht*' 
^tlshahs SkrtfUt (1*05). Ihev* were followed by the l-oerde Pfter- 
tetninger (1709 1S10). afterwards styled Litter atutTidende (l*H 
18 |M, the Athene (1813-1817), and flntoritk Tidssknft (1840) 

In more modem tunes ajipeared Ttduknft for Litter atur of hntik 
11832-1842, 1843). Maanedssknft for Litter atur (1829- 1838); Sord 
if >yW (1848-18401 of C-oldschmidt, succeeded by I'd# of Hftmme 
and the JJanJk Maanedukn/t (1838) of Strcnstrup. with signal 
historical and library article*. One of the most noteworthy 
Scandinavian periodical* has l>ren the Xordisk VnnttuMt Lids 
shrift (1854-18(14). a bond of union between the universities of 
Christiania, UpsaU, Lund and Copenhagen. Current tx-rtodical* 
are; Stud ter fra S>n>g eg OUlidsforskning (1891), quaitcrfy, Panske 
Mafatin. yearly; \\t Ttduknft far Maikematik, monthly; Lkeoloftsk 
Tidtxkrift, monthly; S stttonalMonomifk Lidsshnft, In- monthly; 
Dansk hog forlegnel ±e , bimonthly for bibliography; Athenaeum push , 
Ithkueren, monthly; Aarl>og*r for ,\Wu* Oldkyndigked (archaeo- 
logy) quarterly. i 

Iceland lias had the fsten:k SofnaMM (1817-1826), ,Vy Fjelagtrii , 

( 1841 -1873), and llrfn (1 870 1874). Skims* (1831), which absorbed 
% n 1903 Jimant kins isJrntka HohmentafHags (1880-1904), is still j 
published. j 

Nosway | 

The first trace of the serial form of publication to be found in j 

Norway is in the V genii If# korte Afkanditneer (1700 17011, " Weekly J 
Miort Treatises. “ of Bishop Fr. Nannestad, consisting of moral and j 
theological essays. The Maanedltge Afhandhngrr hfiti) , " Monthly j 
I ri-atises,” was supported by seven* I writers and devoted chiefly to . 
rural economy. Trie*e two wire followed b^ PoJUtk or Hi stone 
(1807-1810); Saga (1816 1820), a quarterly review edited by J. S. : 
Munch; Den nor she 7 iltknrr (1817-1821). a miscellany brought out 
at Bergen: Htrmoder (1821-1827), a weekly aesthetic journal, Iduna , 
'1822 182 3), of flic same kind but of less value; Vida* (1832-18 341, a 
weekly scientific and literary review ; So* (1830 184(1), of the same 
fypr ; Xorik lidssknft for Vtdenskah Of l. literatim (1847*1833), . 
Iliudrerct Syhedtldad (1851 - 180M, " Illustrate*] News"; Xorik 
Maanedssknft (i*V» 18O0), “ Monthly Review for Norway," devoted 
to history and philology; and .Vn#^#n ( 1 K#»#») . a literary and scientific 
review. Popular serials date from the Skittinf Mag cum f*835). I 
which first introduced woo«J engraving. Repn-wtitative current , 
jA-rkxIitals are . Samtiden, monthly; Elehtrotehnitk tidssknft. notdnk j 
■nusih revue, fortnightly; Xaturrn ; .Xortk hmrettdtnd* , mcmthlv. 1 
t'rd; Son eft a. 

S WgDF.lt 

The Suenska Argus (1733-1734) of Olof DaJin is the first con- 
button of Sweden t« peeiotfical llfermturr. The next w-ere the Tid- 
ntssfae am sUn Lirds* Arte ten (1742) and the lArda Jufntnfat. The j 
; uu not ic journalist t, C. G)6rwdl established about twenty literary ) 
j^enodicals of which the most important was the Suenska Mercunut ] 

.55 1789). Atterbom and Home fellow -students founded about ( 
i!io a society for the drliveranee of the country from Freoch 
fedantnr, which with this end earned on a periodical entitled 
Phosthorot (1810*1813), to propagate the opinions of SchlegrJ and 
ScheUuig. The 5:**iA LUeratm Tidntuf (1813-1825) of ftumldad 
and the Potyfim (1810-1812) had the name obiectf. Among later 
periodical* we may mention Skandia (1833-1837): iMsrutuebiadst 
(1838-1840); St&Ummgm ask PaekaUandea (1838) o 4 t rutenstolpe, 
a monthly review of Scandinavian history; / ut thrift /& Litter atm 
Sards Tidssknft (185 j), weekly, Pfr* oeh Xu; and the Revue 
su/doue (1858) of Kramer, written m French. Among the monthlies 
which now appear are the following : Son at Ttdsknft , X or disk 
Tidsktifi and Owd or* Fhbt. • 


Sram 

Spam owe* her intellectual emancipation to the monk Benito 
FeypSo, who in 1726 produced a volume of dissertation* vomewhat 
after the fashion of tnc Spectator, but on graver subjects, entitled 
Teatro entree, which was continued down to 173% Hit CmHt 
tmdiUs (1749-1780) were aim issued periodically. The earliest 
critical aerial, the 7 >»or«e da las literates (1737~«74*), kept up at 
the eapenae of I^hitip V., did not kwtg wmw court favour. Other 
periodicals which appeared in the 18th centurv were Maher** Me * iwrtb 
(1738); the Dtend mctseiow (i758-t?8i); #1/ Prnsadoe (tTOa-tyOyl 
of Joseph Oavtjo v Fajardo; m Rettanu h$**ana (1763), aatirtcal 
in chavactet . the Serna nano erudite (1778-1791). a clumsy collection 
of document*; PI Correo tiUrano 4 * la tueefa (2781-1781); fit 
Censor (1781); the valuable Memorial litnana (1784-1808); Rl 
Correo hterano (1786-1791), devoted to literature amt science; 
and the special organa PI Correa metraniil (1791-1798) and PI 
Semanano d$ agrumltura (1797-1803). In the 19th century were 
Vane dates J* c tenet as, literature, y artes (1803^18*^5), among whose 
contnbutoiN have been thediatinguisheil name* of Quintana, Moratin 
and \ntil|on; Miseetdnea de roiwnnt ( 1 819 ); and Piano general 
de las annas medicos. The Spanish refugees in Ijondon pubtlshed 
One* de espaholes tefufiados (1823 1826) and Mweldnra ktspana 
amrtuana (1824- 1828), and at Paris Miscsldnea euofida ammeana 
{ 1 82M. The ( r^mVe t itntifica y htrrarta ( 18^7 1 820) was aftrrwaftl* 
transformiHj into a daily newspaper. Subsequently to the extinc- 
tion of LI Censor (1820 1823) there was nothing of any value until 
the (arias mpahoJas (1832)^ since known as the Rerista e spa Hole 
(1 S 12 iS)f>) and as the fienrta de Madrid (18.38). Vf*m the death 
of Fcrdmand VII. |»eriodKals had a new opening; in 183b there w^err 
put4ishr<| sixteen journals devoted to s* irnce and art. The fashion 
of illustrated srrialu was introduce*) m the Semanano fnntoreuo 
ftpaAol (1836 185;), noticeable tor its biographies and description* 
of Sj >oni!d> monuments. LI Pannama (1839 184)) was another 
literary iwnodUa! with engravings. Df Utri <)ate iiave been the 
R exist* iWriifl (ih/»f 1863), 1 (inducted by Sanr del Rio; La America 
(1837 1 8 ?o) , *|xx tally devoted to Aimriuin subjects and edited 
!iy the Wothcrs Asotientto; Rriicfd de Cataluha, pu! 4 i«hed at 
liarudom’i ; Ren da de F.spaHa : Ra ida eontempoidnea, Pspaha 
rm'Jerna (i88<>), and Rn i s/a entua (1 ft«>«v). Current special iierio* 
tlKob ate Luskaf erna, mixta bauenfoda (i88<i f San Sebastian) j 
Monument* kt stoma xo*ietatis Jem (1894)4 /.V /V ft xo maternal tea , 
afteiwardi Rensla de matematuai puras v aplUadas (1891); Revssta 
de h bhogiafta <. atalano (Catalunya, liaWres, Hokm Jo, Valencia, 
1901). / «i Xaturalesa. fortnightly , la Lnergia el/ttrua, fortnightly; 
Re vista mineia, wivkly ; Rensta de median*, weekly; fhbhortapa 
rtpahola, fortnightly; La Lecture ; PspaAa v America, monthly. 

Ser F. Hart<rnbuM.h, Pentium de Madrid (1H70), I ape y re, 

( atalofo tan I a de los petuSduo «, iriistas, y t/ustraaones en Fxpaha 
(1882) , f Georges lr t icntil / #1 Revues htt/ranei de l l xpafne pendant 
la premure moitii du XI.\* stale (Paris, 1909). • 

PoXUrtAL * 

Portugal could long lioast of only one review, the Jamal emi* 
clopeduo («770 i8o<d» which liad many interruptions; tlien came 
the Jpimal de i oimfra (181a- 1840), the Panorama (1836 1837), 
founds l by llerdilano, the Rensla universal It tinmens* (1841 1833), 
establish e<l t»y t a^tilho; the /mtitulv (1853) of Oumlrta; the Ankivo 
pxUOreuo (1837) of |4%U«n; and the formal do sonrdade das amtfrs 
das letter at. In 1*08 a review called lot feme tuna, and Con- 
ducted by women, wat e»t*blali<wl at 1 i»U>n. ( mieiit |H*rioi)tcaU 
include 0 Ankeahgo p*>rtufuet (r**i3), J or mat de Hieiutat matke - 
matuas et a stronomu as it Hy 7 ), Rensta luntano, Anhuo de extudos 
pkiloloficas e ethnologic 0* rrlatuos <1 Poitugal (1887); la isi-Yanf- 
huo. An hunt* t annaes de eetrtmv ouentr fMxrlufuet (1*99), Partuacd 
arltxtuo, fortnightly, Rensla mthtar , Arte musical, (ort nightly; 
Rolehm do agfunUar, monthly, ^r;*iro knforuo pn fugues, monthly, 

Oaxaca 

The periodical literature of modern fireoce commences with 
'O Adyiri l lirmight out at Vienna in 181 1 by Anfthtmoa Last 
and continued to 9821. In Aegina the Alyiralm ammared in tVjt, 
edited by Mustoxtdi*. and at Corfu, in <d«rfc, Italian and kssllih, 
the ‘Artfreyia (l*34)' After the ritiirn of King Otho »A 1833 a 
literary review called '!#<« wa*» commenced, la SperfaUu* de 
V Orient , in French, pleaded the national cause Idore Murope for 
three year* from 1853. A military journal was pubh*br*J at Athens 
in r8)3, and two years later, the arrhacologica! periodical con- 
'ducted by J’tttaki* and Kangal>e». For nanny years naetdpa 
(18*4^1872), edited by Kangabe* and Pa|«imgo]M>ijlo«, was the 
leading aerial. Ofru «teoli with natural otience, the riwet«| with 
agriculture, ami ’l fuekmer with theology. f C truck* rarmterit use 
(183V) and +t\ekeymks eixkeys XtOfeoeels (1*6,3) appear 
and *A#ww (1 *»#9) quarterly 

See A R. Kangof^, Hid. htOraire de la Grtae mod ems OM$ f 
1879), R. Nicolai, GesckuhU de* neufrteikiscken Liter ftur (lljfi), 

Ritsata 

The historian Gertiant Friedrich Mailer madt the M it . 
to eatablidi jMtDKiical literature in Kswi* p his Wjff * 'yeeyfrei 

Ml. 6 
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Soichineniya (i *7<»4b or “ Monthly Works.” In iry* Suraara- 
k</v founded the Trudolyubivaya J'tchela, or " Industrious Bee," 
giving tmmUtionn from the Spectator, and, for the first time, critical 
essays. Karamiin brought out in 1803 the V'yestmk Evropi, an 
important review with Liberal tendencies* The Conservative 
Russhoi V'yestnik (1808) was revived at Moscow in 1856 by Kattkoy. 
The two last named are still published each month* The romantic 
school was supported by Sin O letches tv a (? 812), " Son of the Father - 
land/' united in 1823 to the Severnoi Arkhiv (182a), which dwindled 
and came to an end soon after 1839. One of the most successful 
Russian reviews has been the Biblioteha dVya Tchtema (1834) or 
" Library of Heading." The Russkaya Must, " Russian Thought/* 
published in Moscow, represented the Slavophil party. The 
following arc some representative periodicals of the day : Zurnal 
minister sva narodnaso prosvescemja, monthly; Baltische Monatsschrift 
(18O0), monthly; Vyestnih vospitania (for education) ; Mir tshusstra 
(for fine art) ; Russhoie bogatstvo (for literature); Russhi arkhiv 
(archives); Mir Boji, monthly; Istoricheshy v'yestmk (history); 
Russhaia start** (archaeology). In Finland Suomi (1841), written 
in Swedish, is still published. 

Other Countrirs 

Bohemia has the taiopis musea krdtovstvi teChiho (1827), quarterly, 
founded by Palacky; Nate doba , monthly; Cechische Revue (1907) 
quarterly. Hungary cult show the Ungarisches Magasin (1781-1787, 
1791), published at Prcssburg, and the Magyar Museum (1788), 
The Tudomdnyos gyiljetiminy (18171841) and the Pigyelmezd 
(1837- 1843) deserve mention. Vj Magyar Museum was a scientific 
magazine, and the Budapest Szemle (1857) of a more general 
character. Among current Hungarian periodicals arc; Magyar 
KOnyvszcmle ( 1 876) , and Magyar Nyomdd szat. Before the revolu tion 
of 1830 Poland had the Pamietnih 1 Varszaunki of Lach Szyrma. 
Among other Polish reviews may be mentioned the Dsiennth Liter - 
uihi of Lemberg; the Biblioteha Warszawsha (1841), monthly; 
Prseglad Polski (i8f><>), monthly; Vrsswodnih nauhotvy i hterachi 
(1873), monthly; Prsewodnih bibliograficsny (1878), monthly; 
Prsegtad powsechny (1884), monthly. Rumania commenced with 
the Magasinal i stone a pentru Dacia (1843), containing valuable 
historical documents; and Moldavia with Dacia Liter ana (1840) 
und Archiva Romanesca (1841b Rumania now has the Convorbiri 
htcrare (18M), monthly, and Romanul , revistd literard 1 llu strata 
septemdnald. The best literary review Scrvia has had was the 
iu/rt, edited by Novakovic. 

Japan now possesses native periodicals of the European type, 
of which the following ajc representative examples : Eudzohu (taho 
(native customs); The Kohha (art); Toyo-Gakugei -Zasshi (science); 
Jogahu Zasshi (domestic economy); Tetsugahu /as ski (philosophy); 
Eeisai Zasshi (political economy); Taiyo (literature). 

Gknkral Indexes to Pkriodicai.*. The most complete collec- 
ts of periodicals in all languages ever brought together is that 
preserved in the British Museum, and the excerpt from the printed 
catalog^ of the library, entitled Periodical Publications (London, 
1899 1900, and od. 0 parts folio, with index), includes journals, 
reviews, magazines and other works issued periodically, with the 
exception of transactions and proceedings of learned societies and 
of British and Colonial newspapers later than 1700. The titles 
of these periodicals, which number about 23,000, are arranged under 
the town or place of their publication. 

The Edinburgh and Quarterly Reviews, the Revue des deux mondr s , 
the Revue historique , Deutsche Rundschau and others issue from 
time to time gonoral indexes of their contents, while the periodical 
literature of special departments of study and research are noted 
in the various Jahresbenchte published in Germany, and indexed 
monthly in such English and American magazines as the Engineering 
Magasine , the Geographical Journal . English Historical Renew, 
American Historical Review , Economic Journal (for political economy). 
Library Journal and Library Association Record (for bibliography) 
and the Educational Renew, The Cat. of Scientific Papers (1800- 
1 qoo) of the Royal Society (1807-1908), and the Re fie* tor turn der 
teihn. Journ . Literatur (1879 1899) of the German Patent Other, 
are specimens of indexes of special periodicals. There are also 
annual indexes such as those in tho Zoological Record and Annates 
de etograpkie . Complete lists are eivon by A. U. Kroeger (Guide 
to Reference Boohs , 1908) and Stein (Man*#! de bibliographic ginbalt. 
1897). See also Bibliography of Boohs renewed m American 
Periodicals, by G. F. I>aniorth (1902*1903); Booh Renew Digest 
(190b), &c. ; li. C. Bolton's Cat. of Scientific and Technical Periods 
mis Smithsonian Inst, (agd ed., 189;); Harrison's Ini. 

Cat. of Scientific Lit . (1903-1904); S. H. Scudder's Cat* of Scientific 
Serials, (Camb. (Harvard Univ.) 1870); Cat . of Periodicals 

(English and Foreign) in Bod. Lib., ifrd-iSAoi Bibliothfaue Na- 
tionale, Lists des pdriodiques Grangers (189b). A useful select list, 
including all languages, is J. D. Brown's Classified List of Current 
Periodicals (1904). (H K. T.) 

PERIOECI {wtploucoi, those who dwell arohnd, in the neigh- 
bourhood), in*ancic«it Laconia the class intermediate between 
the Spartan cititens and the serfs or helots (g.v.). Ephorus 
s tm (istrabo vita. Jfy seq.) that they were the original Achaean 
inhabitants of t/ic country*, that for the first generation after 


the Dorian invasion they shared in the franchise of the in- 
vaders, but that this was afterwards taken from them and 
they were reduced to a subject condition and forced to pay 
tribute. The term, however, came to denote not a nationality 
but a political status, and though the main body of the perioen 
may have been Achaean in origin, yet they afterwards included 
Arcadians on the northern frontier of Laconia, Dorians, especially 
in Cythera and in Messenia, and Ionian* in Cynuria. They 
inhabited a Urge number of settlements, varying in size from 
important towns like Gythium to insignificant hamlets (Iso- 
crates xii. 179); the names of these, so far as they arc known, 
have been collected by Clinton(F*r/i hcllenici, 2nd ed. i. 401 sqq.). 
They possessed personal freedom and some measure of communal 
independence, but were apparently under the immediate super- 
vision of Spartan harmosts (governors) and subject to the 
general control of the ephors, though Isocrates is probably 
going too far in saying (xii. 181) that the ephors might put to 
death without trial as rj>any # of the pcrioeci as they pleased. 
C ertain it is that they were excluded not merely from all Spartan 
offices of state, but even from the assembly, that they were 
absolutely subject to Spartan orders, and that, owing to the 
absence of any legal right of marriage (briyapaa) the gulf between 
the two classes was impassable. They were also obliged to 
pay the “ royal tribute/' perhaps a rent for domain-land which 
they occupied, and to render military service. This last burden 
grew heavier as time went on ; 5000 Spartiates and 5000 perioec 
hoplites fought at Plataea in 479 ».c., but the steady decrease 
in the number of the Spartiates necessitated the increasing 
employment of the perioeci. Perioeci might serve as petty 
officers or even rise to divisional commands, especially in the 
fleet, but seemingly they were never set over Spartiates. Yet 
except at the beginning of the 4th century the perioeci were, 
so far as we can judge, fairly contented, and only two of their 
cities joined the insurgent helots in 464 b.c. (Thuc. i. toi). 
The reason of this was that, though the land which they cultivated 
was very unproductive, yet the prohibition which shut out every 
Spartiatc from manufacture and commerce left the industry 
and trade of Laconia entirely in the hands of the pcrioeci. 
Unlike the Spartiates they might, and did, possess gold and silver 
and the iron and steel wares from the mines on Mt Taygetus, 
the shoes and woollen stuffs of Amyclae, and the import and 
export trade of laconia and Messenia probably enabled some 
at least of them to live in an ease and comfort unknown to their 
Spartan lords. 

Srr G. Grote. Hi stogy of Greece, pt. ii., ch. 6; C. O. M Oiler, Dorians 
(Eng. trans). bk. lit., ch. 1; A. H. J. Grcenidge, Greek Constitutional 
History, p 78 sqq. ; G. Giltiert, Greek Constitutional Antiquities (Eng. 
j trans.) p. 35 sqq. ; G. F. SchOmann, Antiquities of Greece (Eng. trans.) 

* p. 201 sqq. ; G. Busott. the griech. Slants - und Rechisai ter turner , ft 84; 

| Griech . (teschichte. i. 528 seq. (2nd ed.); V, Thumsor, lehr buck dir 
j griech. Staat softer turner (nth ed.), f 19; B. Niese. Hachnchten ton 
j Her wi s sense ha f the hen Geseltschaft tu Gottingen, Hill. -Hist. Kkuse, 
j (190O). lot sqq. * (M. N. T.) 

j PERIPATETICS ( from Gr. rttpurareiv, to walk about), the 
j name given in antiquity to the followers of Aristotle (q. !>.), either 
from his habit of walking up and down as he lectured to his 
pupils, or from the wsptraros (covered w r alk) of the Lyceum. 

Aristotle’s immediate successors, 1 Theophrastus and Eudemus 
of Rhodes, were diligent scholars rather than original thinkers. 
They made no innovations upon the main doctrines of their 
| master, and their industry is chiefly directed to supplementmg 
| his works in minor particulars. Thus they amplifled Thaw 
logic by the theory of the hypo- 
thetical and disjunctive syllogism, and added to the first figure 
of the categorical syllogism the five moods out of which the 
j fourth figure was afterwards constructed. The impulse towards 
| natural science and the systematizing of empirical details which 
distinguished Aristotle from Plato was shared by Theophrastus 
The same turn for detail is observable in his ethics, 
where, to judge from the imperfect evidence of the Cktrarurs, 
he elaborated still farther Aristotle’s portraiture of the virtues 

1 See GeHtas. Noel. , xiii. 3. ton 
chose Theophrastus as his successor. 
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. »*-! llxir ! 1l.1t t\ . \ ivo- . In lit' cl.*, trim <*| \ irtiic ilw diMinnivr 
l,r, P** r lir \ n^ardin:! 1 1t r »mp* Glance of external 

* <s defended b\ !iijn with tmpha:i* .tgainM ll»r avaulis <t| 
Oh* Si<»S«>. Hr lohaxt UtUI i\rn more Mres?* on tins 

point tlun An>t»*ilc Imn elf, l**!iig doubtless led tu do ,*o, 
partly by the heat nf » «ntrovrr>v ami partly by the importance 
whiVh leisure and freedom from taming cares naturally 
a- unnd to a nun of tm studious temperament. The met* 
physical djqpMit * ■( l henphrft'tus Much have romc down t 
us show that he wav fully alive to the difficulties that lieset 
nunv of the Arist »teliau definition*. But wc are ignorant how 
lie proposed to m«*et his own <riti« isms; and they do not appear 
to have suggested to ham an actual departure from his master's 
doc trine, much Wss any radical transformation of it. In the 
difficulties which he raises we may perhaps detec t a leaning 
towards a naturalistic interpretation. The tendcn«*y of Eudemus, 
on the other hand, is more towards the theological 
•**£ *• 49 * . or Atonic side of Arritutle’* philosophy. The 
EmdtmtmH EJhicti which, with the possible ext eption of 
the three hooks common to this treatise and the .V uomachtan 
Efaus, there need lie no hesitation in ascribing to Kudemus) 
expressly identify Aristotle’s ultimate ethical ideal of foyxa 
with the knowledge and contemplation of God. And this 
supplies Kudemus with a standard for the determination of 
the- mean by reason, which Aristotle demanded, but himself 
left vague. Whatever furthers us in our progress towards a 
knowledge of God is good; t*\rry hindrance is evil. The same 
-p’rit ma> be trac ed in the author of the chapters which appear 
as an appendix to book i. of Aristotle’s Metaphysus. Ihey 
have been attributed to Pasides, the nephew of Kudemu*. 
For the rest. Kudemus shows even less philosophical indepen- 
denee than Theophrastus Among the Peripatetic s of the first 
generation who had been personal disciples of Aristotle, the 
other chief names art those of Aristoxcnux (q r.) of Tarentum 
and Diraearchu* (f*) of Messene. Arivtoxcnus, who had 
formerly tielonced to the IVthagorran school, maintained the 
position, already constated by Plato in the Pkaede, that the 
i»ul is to be regarded as nothing more than the harmony of the 
body. Dicaearchus agreed with h»s friend in this naturalistic 
rendering of the Aristotelian entclec hy. and is rrcorded to have 
argued formally against the immortaiitv of the soul. 

Die naturalistic tendency of the school reached its full 
expression in Slratoof launpuim*. the most independent, and 
protably the ablest, of the earlier Prripaletics. His 
Uum^tsLu *. V!ltem * 5 based upon the formal dental of a trans 
* cendent deity, (’icero attributes to him the saying 
that he did not require the aid of the gods in the construction 
<»f the universe; in other words, he reduced the formation of 
the world to the operation of natural forces. We have evidence 
that he did not substitute an immanent w*orld-*oul fhr Aristotle's 
extra-mundane deity; he recognized nothing beyond natural 
necessity. He was at issue, however, with the atomistic 
materialism of Democritus in regard to its twin assumptions of 
absolute atoms and infinite spair. His own speculation* led 
him rather to lay stress on the qualitative aspect of the world, 
ihc true explanation of things was to be found, according to 
Strato, in the forces which produced their attributes, and he 
followed Aristotle in deducing all phenomena from the funda- 
mental attributes or elements of heat and cold. His psycho- 
logical doctrine explained all the functions of the soul a* modes 
of motion, and denied any separation of the reason from the 
faculties of sense-perception. He appealed m this connexion 
to the statement of Aristotle that we are unable to think without 
a sense-image. 

The successors of Strato in the headship of the Lyceum were 
Lyco, Arisio of Ceos, Critolaus (q.v.), Lfiodoni* of Tyre, and 
Krymneus, who brings the philosophic succession down to about 
100 B.c. Other Peripatetics belonging to this period are Hiero- 
nymus of Rhodes, iVytanis and Pbormio of Ephesus, tie 
deiirus umex who attempted to instruct Hannibal in the ait 
<‘f war (Cic. De ora/, ii. 18). Sot ion, Hermippus and Satyrus 
ere historians rather than philosophers. Heraclides Lem bus, 


| Agatharrhidrs and Ant Athene* of Rhodes are names to us and 
nothing more. The fart is, that, alter Strato, the IVripatctic 
j m luml ha* no thinker of any not*' fur aUmt :oo vim 

Early in the i*t century H.t . all the plnkiM^dm m)km>In Iwgan 
' to lie invaded hy a spirit of refect imm. This was partly 
; due to the influence of the praithwl Roman spirit. Thin in- 
j flurnoe is illustrated by the proconsul Lucius Gellius Puhlhxda 
; (about 70 iu\), who proposed to tlic representatives of the schools 
in Athens that he should help them to settle their differences 
(Cic. Ih Itf. i. joV Hits atmosphere of indifference imper- 
ceptibly influcroed the attitude of the contending schools to one 
another, anil we find \ arums nwmm<tus toward* unity in the 
\ iews of Boethus the Stair. Panarlius and Anttochunof Avalon, 
founder of the so-called “ Fifth Academy.'’ Meanwhile the 
lYripatclic school may lie said to have Uken a new departure 
and a new lease of life. The impulse was due to Amhonicus 
of Rhodes. His critical edition of Aristotle indicated to the 
later Peripatetics the direction in which they could . 
profit*! dv work, and the school devoted itself hence- 
forth almost exclusively to the wriling’of commentaries on 
Aristotle, eg. those of Boethus of Sidon, Aristo of Alexandria, 
Staseas, Cratippus, and Nicolaus of Damascus. line most 
interesting Peripatetic work of the period is the treatise De 
mufuLi, which is a good example within the Peripatetic 
school of the eclectic tendency which was then in the air. The 
admixture of Stoic elements is so great that some critics have 
at intuited the work to a Stoic author; but the writer's 
Peripateticism seems to be the more fundamental constituent 
of his doctrine. 

Our knowledge of the Peripatetic school during the first 
two centuries of the Christian era is very fragmentary; hut 
those of its representatives of whom anything is known con- 
fined themselves entirely to commenting upon the different 
treatises of Aristotle. Thus Alexander of Acgae, the teacher 
of Nero, commented on the Ca(eq>orits and the De ml*. 
In the »nd century Aspaxius (qv.) and Adrastus of Aphro- 
ilisias wrote numerous commentaries. The latter also treated 
of the order of the Aristotelian writings in a separate 
‘ work. Somewhat later, Herminus, Arhatcut and Sosigenes 
commented on the logical treatises. Aristodes of Me«scn% 
the teacher of Alexander of Aphrodixia*, was the authqg of a 
complete critical history of Greek philosophy. This second 
pliase of the activity of the school doses with the comprehensive 
labours of Alexander of Aphrodisias (Scholairh, f. aoo), the 
exegrte par called sometimes the second Aristotle. 

Alexander’s interpretation proceeds throughout upon the natur- 
[ alistic lines which have already liecomc familiar to 
; u*. Aristotle had maintained that the individual 
i al<»nc is real, and had iievertheleiHi asserted that the 
uni\Tml is the proper object of knowledge* Alexander seeks 
consistency by holding to the first position alone. The individual 
is prior to the universal, he says, not only “ for u«,*’ but eho 
in itself, and universal* are abstractions which have merely a 
subjective existence in the intelligence which abstracts them. 
Even the deity must be brought under the conception of 
individual substance. Such an interpretation enables us to 
understand how it was possible, at a later date, for Aristotle 
to lie regarded as the father of Nominalism. Form, Alexander 
proceeds, is every where indivisible from matter* Hence the soul 
is inseparable from the body whose soul or form it is. Reason 
or intellect is bound up with the other faculties. Alexander’s 
commentaries formed the foundation of the Arabian and 
Scholastic study of Aristotle* Soon after Alexander’s death 
the peripatetic school was merged, like all others, in Neo* 
platonism iq v ). 

tn IPATUi, a genus nf animals belonging to the air-breathing 
division of the phylum Arthropods It differs, however, from 
all other Arthropoda in such important Vespetts that a special 
c lass, equivalent in rank to the old-establishrd^rthrapod names, 
had been created for its sole occupancy. This Hats has been 
named the PrototracheaU or Onydwjmofa (tee AmrggOfOpa), 
and may be most appropriately placed # in the ^ystem in "the 
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neighbourhood of the Myriapoda, though it must not be forgotten 
that it differs from the Myriapoda more than the Myriapoda 
differ from other Arthropoda, and that in some respects it 
presents features whuh recall the segmented worms (Annelida). 
The genus has a wide distribution (see below), but it has not 
l>een found in Europe or in North America. There is but little 
variety of structure in tlie genus, and the species are limited in . 
number. They live beneath the bark of trees, in the crevices of I 
rock and of rotten stumps of trees, and beneath stones. They j 
require a moist atmosphere, and are exceedingly susceptible to 1 
drought. They avoid light, and are therefore rarely seen. They * 
move slowly, picking their course by means of their antennae. . 
When irritated they eject with considerable force the contents 
of their slime reservoirs by means of the sudden contraction of 
the muscular body -wall. The dime, which appears to be? harm- ! 
less, is extremely sticky, but it easily comes away from the skin i 
of the animal itself. Locomotion is effec ted by means of the 
legs, with the body fully extended. Hutton describes his 
spec imens as sue king the juices of flies, which they had stuck 
clown with their slime, # and they have been observed in captivity 
to devour the entrails which have been removed from their 
fellows, and to eat raw sheep’s liver. They move their mouths in 
a sue tonal manner, tearing the food with their jaws. They have 
the power of extruding their jaws from the mouth, and of working 
them alternately backwards and forwards. They are viviparous; 
the young are fully formed at birth, and differ from the adult 
only in size and colour. The mother does not appear to pay any 
spec ial attention to her offspring, which wander away and get 
their own living. It has lately been stated that some of the 
Australian species are normally oviparous, but this has not 
been fully proved. Sexual differences are not strongly marked, 
and are sometimes absent. There does not appear to be 
uny true copulation. In some species the male deposits 
small oval spcrmatophorcs indiscriminately on any part of 
the body of the female. It seems probable that in such 
cases the spermatozoa make their way from the' adherent 
spermatophore through the body- wall into the body, and 
so by traversing the tissues reach the ovary. In other 
species which possess receptacula srminis it is probable that 
fcvtilization is effected once only in early life liefore any ova 
pass it\£p the uterus. 


called the buccal cavity, and is surrounded by an annular tumid 
lip, raised into papilliform ridges and bearing a f*.*w spines (fig, 2 
Within the buccal cavity arc the two jaws. They arc short, stump- 
like, muscular structures, armed at their free extremities by a pair 
of cutting blades or claws, and arc placed one on each side of tig* 
mouth. In the median line of the buccal cavity m front is placed 
a thick muscular protuberance, which may be called the tongue, 
though attached to the dorsal instead of to the \*ntral wall of the 
mouth (fig. 2). The tongue 
bears a row of small, chiti- 

nous teeth. The jaw-claws 9 iMt jMF 

(figs. 3 and 4) . which resemble lO m jStf 

in all essential points the iSk, Sjm 

claws borne by the feet. and. £w&~(Lnt 

like these, arc thickenings of BSp 

the cuticle, arc sickle-shaped. T |S 

They have their convex edge 

directed forwards, and their ,op.p 

concave, or cutting edge, 

turned backwards. The inner y 

cutting plate (fig. 3) usually 

bears a number of cutting 

teeth. The oral papillae are * Pt 

placed at the sides of the 
head (fig. 2). The ducts of 

the slime - glands open at ■ / (ft 1 *** 

their free end. They possess 
two main rings of projecting 

tissue, and their extremities W .w 

l»ear papillae irregularly * 1 

arranged. The ambulatory (Aft*r s«dgwkk.) 

appendages vary in number. |q 0 . 2.— Ventral view of the head of 
There are seventeen pairs in captnsis. 

/* f,i/>c« S .jaml.iKht«ninr. Antcnllac; ot . oral papillae; 

bailout,, while in P jamat- ,. jrs , | t . K longue. 

(cnsis the number varies 1 0 

from twenty nine to forty-three. They consist of two main di his ions, 
which we may cull the leg anil the foot (fig. 5). I he leg (/) has the 
form of a truncated cone, the broad end of which is attached to 







(After HaIA>ui ) 


(After Half our.) 


External I'eaturrs. The anterior part of the body may be called F ,t; * T bmer jaw-claw of Fig. 4. Outer jaw daw of 

the head, though it is not sharply marked off from the Vest of the P- ru/vum. P. capen vm. 

UhIv (fig. 1). The head carries three pairs of appendages, a pair the ventro lateral wall of the body, of which it is a prolongation, 
of simple eyes, and a vcntrally placed mouth. The body is eum- It is marked by a nymber of rings of papillae placed transversely 
gated and vermiform; it bears a number of paired appendages, to its long axis, the dorsal of which are pigmented like the dorsal 
each terminating in u pair of claws, and all very much alike. The ‘ surface of the IrmIv, and the ventral like the ventral surface. At the 
number varies in the different sjiecirs. The anus is always at the 1 narrow distal enn of the leg there are on the ventral surface three or 

four (rarely five) spinifcrous 
parls. each of whicli is con- 
tinued *dorxally into a row of 
papillae. The foot is attached 
to the distal end of the leg. 

It is slightly narrower at its 
attached extremity than at 
it* free end. It In* us two 
sickle-shaped claws, and at 
its distal end three (rarely 
four) papillae. The part of 
the foot which carries the 
claws is especially retractile, 

( V(Ur S«<tgwtrk.) and is generallv found more 

TTo. 1. Petipatus captnsis, drawn from life. Life sire. or less telescoped into the 

proximal part. The legs of 

posterior end of the body, and the generative opening is on the the fourth and httli pairs ditler 
ventral surface, just in front of the anus; it may he between the from the others in the fact that 

legs of the penultimate pair. or between the legs of the last pair, the third pad (counting from tho 

or it may lie ftubtermlnal. The colour varies considerably in the distal end of the leg) carries the 
liffarent speck* and even in different individuals of the siyne I opening of the enlarges! ncphrulu (Aft« Stdgwnk.) 
species. The skin hus a velvety appearance, and is thrown intv) ‘ of these segments. In some species Fig. 3.— Ventral view of last 
a number of transverse ridges, along which wart like papillae ore certain of the legs boar on their leg of a male i\ captnsis. 

placed. These papillae. Which are found everywhere, are the! ventral sides fugrows with tumid lipa / Foot / leg p spim/er- 

primnty papillae; they uncovered with small, scale-like projections ] and lined by smooth non-tuberculatc ous pads * The white papilla 
railed mmdmy papillae, and are specially devdoped on the dorsal I epithelium;' thev are called coxal G f the proximal port of tMs 

urfacts, lets K*on thy ventral Each papilla carries at its extromity i organs, and it appears that they can w ^ characteristic of the 

it well-marked spine. Among tho primary papillae smaller <ic < tssoty ‘ I* everted. The males arc general l v male Q j t | us apecim 

papillae are sometimes present. rather smaller and less numerous * 

The appendages of the head are the antennae, the jaws and the than the females. In those species in which the number of legs 

ami papillae mmi|h is at the hinder end of a depression varies the male has a smalM number of legs than the feinaK 
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— .\h already *-tated, Ptrtf \ afet b viviparous. live! 
Autnlii>un nwi'i cm«w marcst lo laying egg*. tn^mmh a* the ! 
e^gs are Urge, tub of volk. and cuclo*nI in a shell; but development ] 
normally tak«-* pi cr in the uterus though abnormally, iruunijihteh j 
tlcvrloprd t-iivjy *»»• exti tide* l I hi* u Cents contain* several | 

young, *hwh ar* usually at different stago of dwxTupromt and | 
arc t*»rn at ditltient tinu*s of the year. In moot of the African j 
speen-*. houpvir th*' ciulwvus of the uterus an almost of the* name ! 
a<e and are U»n at a drtmite season . The young of F. r 4 /»ouu ! 
are burn in April and May They almost ookuarles* a! birth, j 

excepting the artenna*. which are green, and their length 11 to to i 
1 s mm A Ian;* female wilt produce thirty to forty niuttK in one j 
year, the peno ! of gestation is thirteen months, that is to nay. 
the ova penet ml* the ovidurh alout one month before the young 
of the preceding \ *ar are born. 

Amai^mv -Th alimentary canal <fig. *»)• lhr buccal cavity, 
explained *h vc, ts a secondary formation around the true 



M\tol so an to show the all* 
uuntary canal, shine glands and 
olivary glands. The dissection 
i« viewed from the ventral side, 
and th** lip* (/.) ha\c tx’cn cut 
through in the middle line Whim! 
and pull»d outwards so as to 
txjKiM.' the )iim ( 7 ). which hive 
bc<n turned outwards, and the 
tongue (/’) bearing a median 
row id dntinou* teeth, which 
branches Iwrhind into two. The 
muscular pharynx, extending back 
into the space l»ctwccn the hist 
and second pairs of leg.* i« 
followed bv a short tubular i*-v>- 
phagU". the latter opens into 
the targe stomach with plica ted 
walls, extending almost to the hind 
«'nd of the animal. The stomach 
at its point of junction with the 
rectum presents an 8-*hap*d ven* 
iro-dor sal curve. 

-I. Anus; nf. antenna; F /. F..\ 
hrst and second feel; /, jaws; 
/ . lips ; ot. oesophagus ; or t, 
oral papilla; pk, pharynx; it. 
rev turn ; $ d, aaiivary duct ; 

s C, salivary gland ; d.4. slime 
reservoir ; 1 /.# portion of tub 
ule* of dime gland ; if, stomach ; 
T, tongue in roof of mouth. 


month, which »s at its dorsal 
posterior end It contains the 
Ion cur* and the pws, which hate 
already been dewcnhnf. and into 
H)e hind end of it there open 
vrntraftv bv a m<dun opening I 
the salivary glands. The mouth ] 
leads into a muscular pharynx, 
winch is connected by a allot 1 
ocMjptuigux with the itnnurh. lh«- 
stomach forms by far tin* largest 
part nf the alimentary canal. It 
is a dilated unit •walled lube, and 
leads Ixhmd rnlo the wheat narrow 
rectum, which opens at Ihr anus. 
There ate no glands oftening into j 
the alimentary canal. I hr central j 
nervouH system, the anterior foot 1 
of which ts shown in tig. 7. is of the 
n»|w*’ ladder type . and th* veu , 
tral cords mrrt ovrr the rectum 
The cuticle is a thin !av«i. of , 
which tlw spim s. laws and daws | 
are special developments Its j 
surface is not. however, smooth, , 
but is ever* where. uilli the ex j 
(option of the pr floral region. . 
raised into minute secondary ! 



( tiler > 

ho. 7.— 1 ham and aide not 
part of tin* ventral n»rw u>rd# 
of Pcnpatui mpen m enlarged r 
and viewed from the ventral 
surface. j 

aim, An ten nary nerve* ; <-«>. * 

commissures lad a«ii v.nfral 
cords; 4, ventral appcndag'\< 
of brain; E, < vr ; rn, nerve* * 
passing outwards from ventral ; 
cord; /*.| /. ganglionic rn* j 
largemenu from w hich mm » j 
to feet pa*\off; /*. nerves to 
jaws; efjf. ganglionic enlarge- J 
merit from which nerves lo 1 
oral papillae paw* oft; arm, 1 
nerve* to oral papillae; pc, f 
posterior lobe of brain; pm, j 
nerves to feet; ty, *ym- j 
•pathetic moves. j 


|vapiUae v which in most instance* bear at their fr m extremity a 
Minumhat |wnmuunt spine. Thu rpivtorana. placed immediately 
within the cuticle, »s comjxxvcd of a vingb row of cedis. TH< 
pignun t vvlmh given the characteristic colour to the akin is 
deposited ui the protoplasm ot the outer cmU of the •sells in the 
form ot snuilJ i;ranul«# lkmath the epidotim* is a thin cutia. 
whnh is tollowwi bv ibe niuxuUr lay era {rxtv'cnal circular and 
internal longitudinal) The muxiiUr fibres of tho jawa are 
tiiinwrivly *»t» i.itcxl. tl)*» other tmiwle^ are uiiMmtwl, 

The a|*eriut*w of the tracheal system are placed in the depressions 
between tin* papillae or iul|:<'s nf tint skin. Kach of tlu*m leads 
into a tuU\ whuh may be called the tfachrol pit (fig, 8); the walls 



I Ml# r w ) 

1 to. 8 ,* Sts, 1 ton through a trai heal tut and diverging bundlev 
of tt.it twill tubrv taken tranvvepwTy lo the Imig axis of the ImnIv. 
fr, Tmchna** dmwmg rudiment ary spiral filuv; Ir c, C elk resembling 
tlh«M- hmriK the tra« h< .d pits, whu It *hi ui at intervals alone tin* 
course of the fiat hear; fr e. 1 r«< heal stigma ; tt.f. Tracheal pit. 

of this an* formed u{ epithelial i cfb, Ixmnded towards the lltmett O? 
the pit bv a vt-iv drluate (ufuular membrane confinuons with 
the mtiilr coveting the sulfur* of the U:d>. Internally it exjNind.v 
in the transvet'M' plane, and firun th«* exj»aii<ie*| |Hiili«iti the tiaiheal 
tiilx‘« iiiihi tu di v eigitvg iNindkv i h«* Itschea** aie minute luU v 
exliilntiug a !.iml tinnsveisevtJiaUnn which is protiuhly the indication 
nf a vpiiul blue I luv appear to braruh, but only exceptionally. 
Ihr tracheal *i*cttur«> are <Ii(Iiii«*hI owl tins aurlaw of the Unly, 
but air txpic tally dr\ t l*i|«c! Ill cel lain legions. 

I he v.txuliti system <oumsIs of a doixul tubular heart with 
|x«intl vMia h‘wdmg info it fioui th*- pctUAtdiuiii, of tire peii 
caf-tium. and ilie various other diviMoux of the piiivi^eral entity 
ff»K, 12, J)). As in all Ailhfoiwida. the (MTiviHeral ra*f(y IS a 
haeinciioele. ir contains Idood. and forms purl of the vascular 
SYti'-m. It m divided bv s*-pta into chamUjs ptg. 14, H), of wlmii 
tin* must important arc the < enli at dumbor umtauiiiig the ali- 
mentary canal and the dotval « tiaiiiN r or jK iuiinljum. KcphtiUU 
ate iwr^ent in all the legs. In all of them (ex« r-pi lha ftrxi lhf*r ) 
the following \mtlh may be rriogm/e«| pig, «;); (t) a vesicular pot turn 



I Hi. ‘>.- N>phrniium from the ninth pair of leg* of /\ tapmtii. 

0 i. Kxterna) opening of seg men l</ # $.cj t 1 i,j t huccroaive 

tal organ. regions of coiio d portion of 

p /. Internal °f nejdifi nephridium. 

dium into Ukj r»o*!y cauty for./, Tnfrd poriion of nrphrldfum 
fU feral compartment). broken off at p.f from the in 

1 V«wick of segmental organ. tnrnal vmsck, whtcli is not 

shown. 

(4) opening to the rxteri ir on the ventral surface of the k|» by n 
narrow passage (1 d ) ; U) a cotM portion, which «a again subliviood 
into several sectnms fir); ()) n aectiorL w 1 th chsudy packed nudri 
ending by a sonfewhat enlarged opening (p fS\ (4) the ttfraiblal 
portion, which consists of a thin- wailed vpklf. t The nephrfctia 
of the hrst three pair* of legs ate smaller than the r«*t« ognah rtfng 
only of a veswlt and duct. Ihr fourth and kith pa fra era huger 
than those behind, and are in other respect# ftoctaJiar; for fnafogce # 
they open on the third pad (counting fjnm tha f distal end 4 of the 
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left), and the external vehicular portion is not dilate*!. 1 he external 
opening of the other nephridia h placed at the outer end of a trans- 
verse groove at the base of the leg*. The salivary glands arc the 
modified nephridia of the segment of the ora! papillae. 

The male generative organs (fig. 10) consist of a pair of test's 
((e), a pair of seminal vesicles (v), vasa deferent ia (y.n.), and acces- 
sory glandular tubules (/). All the above parts lie in the central 



(Aft»r Hnlfoiir.) 

l ; io. 10. - Male (iemrative Organs of Pttipaiut capetuis. Dorsal view. 


a.g t Enlarged crural glands of last 
pair of legs. 

i\ 16, ty, Last pair of legs. 

/, Small accessory glandular 
tubes. 


p. Common duct into which vasa 
deferent ia open 

it. Testes, t, Seminal \ csiclo. 
v.c. Nerve cord. 
v.d, Vas deferens. 


compartment of the Ixwly cavity. The ovaries consist of a |>air of 
t lilies closely applied together, and continued posteriorly into the 
oviducts, linen oviduct, after a short course, l»ec’omes dilated 
into the uterus. The two uteri join behind and open to the exterior 
by a median opening. The ovaries always contain spermatozoa, 
some of which project through the ovarian wall into the body 
cavity. Spermatozoa are not found in the uterus and ovi- 
ducts, and it appears probable, as we have said, that they 
r^ach the ovary directly by boring through the skin ami 
traversing the body cavity. In all the species except the 
Africa# species there is a globular reccptaculum setmnis 
opening by two short ducts close together into the oviduct, 
and in the neotropical species there is in addition a small 
receptaculum ovorum, with extremely thin walls, opening 
into the oviduct by a short duct just in front of the reccp- 
taculum seminis. The epithelium of the latter structure is 
clothed with actively moving cilia. There appear to bo 
present in most, if not all, of the legs some accessory 
glandular structures opening just externally to the ncphndia. 

They are called the crural glands. 


The development has been worked out in P. capenns. to whkli 
species the following description refers, The segmentation 1* 
peculiar, and leads to the formation of a solid gastrala, consisting 
of a cortex of ectoderm nuclei surrounding a central endodermal 
mass, which is exposed at one point — the blastopore. The entyfpn 
arises as a space in the rndoderm, and an opacity — the primitive 
streak — appears at the hind end of the blastopore (fig. n, 11). 
The elongation of the embryo is accompanied bv an elongation of 
the blastopore, which soon becomes dumb-bell shaped (tig. i*. C’y 
At the same time the mcapblastic somites (embryonic segments 
of mesoderm) make their appearance in pairs at the hind end, and 
i gradually travel forwards on each side of the blastopore to the 
i front end, where the somites of the anterior pair soon meet in 
I front of the blastopore (fig. n, D). Meanwhile the narrow middle 
' part of the blastopore has closed by a fusion of i f s lips, so that the 
blastopore is represented by two openings, the future mouth ami 
i anus. A primitive groove makes its appearance Uhind the blasto- 
| pore (fig. ii, II). At this stage the hind end of the body become* 

I curved vontrally into a spiral (fig. n. E), and at the same time 
! the appendages appear as hollow processes of the body-wall, a 
monoblast ic somite being prolonged into each of them. The first 
to appear arc the anterutae. /nto which the pr ieoral somites are 
prolonged. The remainder appear from before backwards in regular 
order, viz. jaw, oral papillae, legs i 17. The full numlwr of somites 
and their appendages is not, however, completed until a later stage. 
The nervous system is formed as an annular thickening of ectoderm 
passing in front of the mouth and behind the anus, and lying on 
each side of the blasto]x>re along the lines of the somites. The 
praooral part of this thickening, which gives rise to the cerebral 
ganglia, becomes pitted inwards on each side (fig. it, 1\ c.g.). 
These pits are eventually closed, and form the hollow ventral 
appendages of the suprapharyngeal ganglia of the adult (fig. 7, d). 

I '1 nc bps are formed as folds of the side wall of the body, extending 
from the praeoral lobes to just behind the jaw (tig. 11, F, L). 
they enclose the jaws (j), mouth (Af), and opening of the salivary 
glands (o.s). and so give rise to the buccal cavity. The embryo has 
now lost its spiral curvature, anti becomes completely doubled 
upon itself, the hind end being in contact with the mouth (fig 
11, (•). It remains in this position until birth. The just-born 
voung arc from 10 to 15 min. in length, and have green antennae, 
hut the rest of the body is either quite white or of « reddish colour. 
This red colour differs from the colour of the adult in l»eing soluble 
in spirit. The mesoblastic somites are j mired sacs formed from the 
anterior lateral portions of the primitive streak (tig. 11, t). As 
they arc formed they become placed in pairs on each side of the 



Development.— Peripatus ia found in Africa, in Austral- 
asia, in South America and the West Indies, in New 
Britain, and in the Malay Peninsula and Sumatra. The 
species found in these various localities are closely similar 
in their anatomical characters, the principal differences 
relating to the structure of the female generative organs 
and to the number of the legs. They, however, differ in 
the most striking manner in the structure of the ovum 
and the early development. In ull the Australasian 
species the egg is large and heavily charged with food- 
yolk, and is surrounded by a tough membrane. In the 
Cape species the eggs are smaller, though still of con- 
siderable size; the yolk is much less developed, and the 
egg membrane is thinner thouglf dense. In the New Britain 
species the egg is still smaller (t mm.), and there i$ a 
large trophic vesicle. In the neotropical species the egg is 
minute, and almost entirely devoid of yolk. The unsegmented 
Uterine ovum of P. novae sealandiae measures 15 mm. in length 
by *8 mm. in breadth; that of /\ otpensis is *56 mm. in length: 
and that of J\ triftidadensis 04 mm. in diameter. In corn - 
ftpondenic with these differences in the on nm there are ilitTerm* vs 
in the early development, though the later stage- an »los«ly 

•tmikr. . 


view . 


( \ftei SctigttivK.) 

Vu;. it. A Scries of Ktnbrvo-. «»f P. dipenus. 
embryos If. C, I) 1# uppermost 111 the figures, the primitive streak is the 
white patch behind the blastopore. 

of somites have moved to the 
front end of the body. 

E, side view of later embryo. 
At, Antenna; d, dorsal j ro- 
jcction; p,s. f praeoral somite. 
1 ‘, Ventral view of head of embryo 
intermediate between E ami 
U. .If, Antennae; c.g, cerebral 
groove; f, jaws; j.$. swelling at 
Uisc of jaws; /..lips ; Af, mouth; 
• r p , ora! papillae; o.s , opening 
of salivarv gland. 

O. side \icw of older embryo. 


A, (iastrula stage, Ventral 
showing blastopore. 

H, Older gaMrula stage, ventral 
view, showing elongated bla-lo- 
pore and primitive stieak. 

C Ventral Mew of embryo with 
three* pairs of inosoblastk 
somites, dumb-bell shaped bias 
topnre and primiti\e streak. 

1». Ventral \iew of embryo, in 
which the blastopore has « nm- 
plcteh closed in its middle 
portion. The anterior pair 


blastopore. Tin* somites of the first pair eventually obtain 
a position entirely in front ot the blastopore (fig. 11, I>|. 
They form the somites of the praeoral k>lx\s. The full coin pic 
ment of somites is acquired at about the stage of hg. 11. K 
the relations of the mesoblastic somites arc shown in fig. u. A, 
which represents a transverse section taken lx? tween the mouth 
mid anus of an embryo of the stage of fig. 11, 1>. The hi»* 
toiv of thcM* somites is an exceedingly inter* sling one. and 
laiV Ih? tliMiilssI shintly as follows; iIkv divide into two 
|uils .1 initial purl wlmh extends into lh*- apjM-jtdage, nad 
.1 dorsal part (tig. 1:, It). Each of the initial jvirts acquirer 
an ojHriung to the exterior, just ouUidc Uk* nerve* turd. 
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and become merely transformed into a nephrbJtum (fig, 12. 
!>. 1'? The dorsal part shifts dorsalwards and diminishes rHa 
lively in siie (fis*. i.v C). Its fate differs tn the different parts 
of the body. In the anterior somites it dwindles and disappears, 
hut in the 'posterior part it unites with the dorsal divisions of con- 
tiguous somites of the same side, and forms a tube- the generative 
lube (fig 12. D z) The last section of this tube retains its con- 
nexion with the \rntral portion of the somite, and so acquires an 
external opening wlnc^ is at find lateral, Nit soon shifts to the 
middle line, and fu^cs with its fellow, to form the single generative 
opening Th«* pr tenral somite develops the rudiment of a nephn* 
fmtn. I at eventually entirely disappear*. The jaw somite a ho 
dwapprar*; the «ral papilla somite forms vrurrallv the salivary 
y lands, which ar«* thus serially homologous with nephrtdia. The 
vanou-k divUion> of the pen viscera l cavity develop as a series of 



‘ though not characteristic of all the classes of the Arthropods, 
are lound nowhere outside that group, and constitute a vary 
important additional reason for uniting Pmpetm with it* /Vi* 
pntu$ f though indubitably an Arthropod, differs in such impor- 
j tant respects from all the old-established Arthropod classes, 
: that a special dass, equivalent in rank to the others, and called 
IVototrachcnU or Onvchophora, has had, as we have seen, to 
; he created for its sole occupancy. This unlikeness to other 
| Arthropods is mainly due to the Annelidan affinities which il 
presents, hut in part to the presence of the following peculiar 
features : ( 1 ) the number and diffusion of the tracheal apertures ; 
(1) the restriction of the jaws to a single pair* ($) the dis- 
position of the generative organs; (4) the texture of the 
skin; and (5) the simplicity and similarity of all Uu 
segments of the body behind the head. The Annelidan 
affinities are superficially indicated in so marked a 
manner by the thinness of the cuticle, the tie r mo* 
muscular body -wall, the hollow appendages, that, as 
already stated, many of the ^earlier tootogist* who 
examined Pmpatut placed it among the segmented 
worms; and the discovery that there is some solid 
morphological basis for this determination constitutes 
one of the must interesting points of the recent work 
on the genus. The Annelidan features are: («) like 
paired nephridut in every sogmmt of the body liehind 
the first two (Saenger. Half our); (1) the presence of 
cilia in the gi iterative tracts (Gaffron). It is true 
that neither of these features is absolutely distinctive 
of (ho Annelida, but when taken in con junction with 
the Annelidan disposition of the chief systems of 
organs, viz. the central nervous system, and the main 
^ vascular trunk or heart, tliey may be considered as 
5#? indicating affinities in that direction. 


r\r«t i 

1 10 1 £.- A «rnw o| diagram* of u an verse section* through Prr%paiu$ embryo* 
to show the relation* ot the coelom at »u(ccMavd *Ug<.’» 

A Earlv stage; no truce of the vavuUr space; endodcim snd ittodnin in 

ccintart. 

H Kndoderm has separated (mm the dorsal anrl ventral rctiHlenn. The 
*omite i> represented as having divided on IN- left *ida ml* a dorsal *n<l 
ventral portion. 

C. The haemoc'jelc (1) has become divided tip into a number ot *|»«ce*v the 
arrangement of which »x unimportant. Thu dorsal part of ftie somite ha* 
travelled dorwlward', and ikjw constitutes a vmall OriangnUi in 

section) just dofMl to the gut The ventral portion 12) ha* avvumnl a 
tubular character, ami has acquired an external r-juming. The intorna) 
vesicle is already indicated, and i* *hown*in the diagram by the thinner 
black line • 1. gut: 2. somite. 2 \ m-phridtal part of coelom; j. haemocoele; 
V. part of haemocoele which will form the heart -“the jsar t of the 
haemocoele on each side of thin will lorm the pt*i war dium ; 4. nerve cord; 
V dune glands. 

f> represents the conditions at the time of birth. The coelom in represented 
as surrounded l>v a thick black line, except in the part which lorm* the 
internal vesicle of the nephridium. , 


Svnorsts of Sr acias 

I’lrairarv* (Guiiding). -Soft-bodied vermiform animals, 
w»tl» one pair of ringed antennae. <ma pair of jaws, one 
i.mir of oral papillae, and a varying number n( claw* 
Ntuing ambulatory legs. Doinsl surface arched and more 
darkly pigmented than thn flat ventral surface. Skit* 
transversely udged and be*rt by wart like Hpinifetmus 
papillae Mouth anterior, ventral; a nu* posterior, terminal. 
General t%« owning single, median, ventral and pbatefior. 
One pair <f simple eye*. Itraln large, with two ventral 
In -How appendages; ventral cords widely divaricated, 
without distinct ganglia. Alimentary canal simple, uiv 
coilnfl. Segmenlally arranged paired oephridia are present. 
IV*ly cavity is continuous with the vascular system, and 
does not communicate with the paired nrphtidia. Heart 
tubular. with paired ostia. Hr* pi ration by means of 
Hath ear. Dioecious; males smaller and generally less 
numerous than females. Generative glands tubular, con- 
tinuous with the ducts. Viviparous. Young born fully 
developed. Distribution ; Africa (Cape Colony, Natal, and 
the Gaboon). New Zealand. Australia and Tasmania, New 
South and Central America and tho West Indies, the 


spaces between the ectoderm and endoderm. and later in the mom* Hrilain. t 

derm. The meocxlerm seems to lw formed entirely from the I Malay 1 roinsula tend in Sumatra/!. 

proliferation of the cells of the mewoMaslic somite*. It thus appears 1 . Kenus Pinpoint, so far as adult conformation concerned, 
that in PrnpMus the coelom does not develop a perivisceral portion, 1 


but gives rise only to the renal and reproductive organs. 

The genus Prnpolus was established in iSa6 by L. (iu tiding, 
who first obtained specimens of it from St Vincent m the 
Ant file ?. He regarded it as a mollusc, being no doubt deceived 
by tlw slug like appearance given by the antennae. Specimens 


is a vciy homogeneous one It U true, os was pointed out lay 
j Sedgwick, tJiat the spates from the same part of the world re- 
Mmole otic another more tlowely than they do species from other 
region*, but recent research*-* have shown that the line between 
them cannot be *0 sharply drawn a* was at first supposed, and 
u is certainly not desirable tn the present state of our knowledge 
’ to divide* them intc» generic or »ul>gcnerk group*, os has been 
1 done by some so*dogist*. (The foDowing genera have been pro- 



lida and Myruipoda. Its true place in the system, as a primitive 
mctnlicr of the gToup Arthropoda. was first established in 1874 
by H. N. Moseley, who discovered tike tracheae. Pmfmitn 
i< an Arthropod, as shown by (1) the present 4 ® of appendages 
modified as jaws; (2) the presence of paired lateral ostia per- 
forating the wall of heart and putting it* cavity in oommuni<ation 
with the pericardium: ( j) the presence of a vavular liodv rav'ity 
an«i ja-rwardium (hafiWHwlH* body cavity): (4) absrme «f a 
I* n visceral veiiNm of the toilufu. Finally, the trachea , 


Oopm potut 

XtiHlraiia and Nrw Zealand ) The colour is highly variable In 
rptcirs from all region*; it u perhaps more constant if) the speck* 
from the neotropical region than in those from elsewhere. The 
fiumlx-r of legs tend* to be variable whenever if exceeds V? 
prscgmiUl pairs; when the number is tf»a than that it Is vaually. 
though not alws>A, constant. More constant points of difference 
arc the form of the jaws, the position of the generative oHffce, 
tins presence of a r«cpUco!tt» tenlnit and a recepiacwltttt) ovemm. 
the arrangement of the primary papilla* on the distal end of the 
feet, and above all the early development. • 

South A puen Specus. with three giittmi fads on the legs. 
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and feet with two primary papillae on the anterior tulc and one 
on the posterior side; outer jaw with one minor tooth at the t^axe 
of the main tooth, inner jaw with no interval between the large 
tooth and the aerie* of small one*; last fully developed leg of the 
male with enlarged crural gland opening on a large papilla plated j 
on its ventral surface; coxal organs absent; the nephridial open j 
trig* of the 4th and 3th pair* of legs are placed in the proximal 
spinous pad. Genital opening stibtermlnaf, behind the last pair 
of fully developed legs; oviduct without recrplacula seminis or 
rrccptacula ovorum; the tenninai unpaired portion of vas deferens 
short. Ova of considerable size, but with only a small quantity 
of yolk. The embryos in the uterus are all nearly of the same 
age, except for a month or two before birth, when two broods 
overlap. 

The following species are aberrant in respect of these characters : 
Peripat us ( Opisthopatui ) ctncUpet, Purcell (Cape Colony and Natal), 
present* a few Australasian features; theie is a small riccptaculum 
scminis on each oviduct, some of the legs arc provided with well- 
developed coxal organs, the feet have one anterior, one posterior 
and one dorsal papilla, and the successive difference in the ages of 
the embryos in the uterus, though nothing like that found in the 
neotropical species, is slightly greater than that found in other 
investigated African specie*. Several pair* of legs in the middle 
region of the 1**1 y are provided with enlarged crural glands which 
open on a large papilla. Malo with four accessory glands, opening 
on each tide of and behind the genital aperture. V. Ihollom, Bouvicr, 
(Equatorial West Africa [Gaboon]), shows some neotropical features; 
there are 23 to 25 pairs of legs, the genital opening is between the 
penultimate legs, and though there are only three spinous pads 
the nephridial openings of tne 4th and 5th legs are proximal to the 
jrd jmd. coxal organs are present, and the jaw* are of the neo- 
tropical type; the oviducts have reccptacula seminis. The following 
South African species may tw mentioned : /\ capensts (Grubc), 
with 17 (rarely 18) pairs of claw-bearing legs; P. halfouri (Sedgw.) 
with 18 (rarely 19) pairs; P . moseleyi (weod-M.), with 20 to 24 
pair*. 

Australasian Species. —With 14, 13 or 16 pairs of claw-bearing 
ambulatory leg*, with three spinous pads on the legs, and nephridial 
opening of the 4th and 3th leg* on tne proximal pad ; feet with one 
anterior, one posterior and one dorsal primary papilla; inner jaw 
without diastema, outer with or without a minor tooth. Last leg 
of the malo with or without a large white papilla on its ventral 
surface for the opening of a gland, and marked papillae for tho 
crtiral glands are sometimes present on other legs of the male; 
well-developed coxal glands absent. Genital opening between tho 
leg* of tho last pair; oviducts with reccptacula so minis, without 
reccptacula ovorum; tho t <'rmin.il portion of the vas deferens long 
and complicated; the accessory male glands onen between tho genital 
aperture and tho anus, near the latter. Ova large and heavily 
cimtged with yolk, and provided with a stoutish shell. The uterus 
appear* to contain embryos of different ages. Specimens are 
recorded from West Australia, Queensland, New South Wales, 
Victoria and Now Zealand. The Australasian specie* are in some 
confusion. Tho number of daw-bearing legs varies from 14 to 
lb pairs, but the number most often found is 13. Whether the 
number varies in (ho same species is not clear. There appears to 
be evidence that some species are occasionally or normally oviparous, 
and in the supposed ovijiarmis specie* the oviduct Often* at the end 
of a papilla called from it* supposed function an ovipositor, but 
the oviparity has not yet been certainly proved as a normal occur- 
rence. Among the specie* described may be mentioned P . leuc harts 
(Saengrr), P instgnn (Dendy). P. ovibarus (Demly), P. vindtmacu- 
l at us (Dendy), P, nova* :r aland toe (Hutton) , but it is by no means 
certain that luturo research will maintain these. Mr Jt. J. Fletcher, 
indeed, is of opinion that the Australian forms Are all varieties of 
one species, P . leucharti. 

Neotropical Species. — With throe to five spinous pads on the legs, 
nephridial opening of the 4th and 3th leg* usually proximal to 
the 3rd pad, and feet either with two primary papillae on the 
anterior side and one on tho posterior, or with two on the anterior 
and two on the posterior; outer jaw with small minor tooth or 
teeth at the baso of the main tooth, inner jaw with diastema. A 
variable number of posterior levs of the males anterior to tho 
genital opening with one or two large papillae carrying tho open- 
ings of the crural glands; well-developed coxal organs present 
on roost of the leg*. The primary papillao usually divided into 
two portions. Genital opening between the leg* of tne penultimate 
pair; oviduct provided with reccptacula sc minis and ovorum; 
unpaired part of vas deferens long and complicated; accessory 
organs of male opening at the sides of the anus. Ova niindte, 
with little food-yolk ; embryos in the uterus at vrry different stages 
of development. The number of leg* usually if not always variable 
in the same species; the usual number is 28 to 32 pain, but in some 
specie* 40 to 43 pairs are found. The neotropical species appear 
to fall into two groups : (I) the so-called Andean species, via. those 
which inhabit* the hfeh plateaus or Pacific slope of the Andes; in 
these there are 4 (sometime* 3) pedal p&pillae. and the nephridial 
openings of the gtlvand 3th leg* are on the third pad: and (2) the 
Caribbean species, vis. the remaining neotropical species, in which 
there are 3 paplPae on t>.e foot and the nephridial opening* of the 


4th and 3th legs are between the 3rd and 4th pads. 'Hie Andean 
specie* are P, eisenu (Wb.), P. tmberculatm fBouv.), P. lamhesten 
(Douv.l, P. mntensts (Schm.), P. cortadt (Cam.), P. mnmmmi 
(Bouv,) and P. balsam (Caro.). Of the remaining species, which 
are the majority, may be mentioned P. edwardstt (Blanch), J\ 
jamaiumis (Gr. and Cock.), P. Ihntdademis (Sedgw.), P. iorouatus 
(Ken.), P. im thurmi (Sc!.). 

New Britain Penpatus . — With 22 to 24 pairs of claw-bearing 
legs, with three spinous pads on the legs, and nephridial openings of 
legs 4 and 3 (sometimes of 6 # also) on the proximal pad; feet with 
ono primary papilla on the anterior, one on the posterior side, 
and one on toe dorsal side (median or submedian) : outer jaw with 
a minor tooth, inner jaw without diastema ; crural glands absent ; 
well-developed coxal organs absent. Genital opening sub terminal 
behind the last pair 01 legs; oviduct with rcccptaculum sc minis, 
without rcccptaculum ovorum; unpaired part of vas deferens very 
short ; accessory gland* two. opening medianly and dorsal ly. Ova 
small, ‘i mm. in diameter, with little yolk, and the embryos pro- 
vided with Urge trophic vesicles (Wifley). Embryos in the uterus 
of veiy different ages, and protably bora all the year round. One 
species only known, P, novae bntanniae (Willey). 

Sumatran Peripatue.—J penpatu* with 24 pair* of ambuUtory 
legs, and four spinous pads on the legs. The primary r papillae of 
the neotropical character with conical bases. Generative opening 
between tne legs of the penultimate pair. Feet with only two 
papillae. Single specie*. P. sumatranus (Sedgw.). The existence 
of this species is doubtful. 

Penpatus from the Malay Peninsula . — With 2\ to 23 pairs of 
claw -bearing legs, four spinous pads on the legs, and nephridial open- 
ing* of legs 4 and 3 in the middle of the proximal pad or on its 
proximal side; feet with two primary papillae, one anterior and 
one posterior ■ outer jaw with two, inner jaw with two or three minor 
tcotri at the base of the main tooth, separated by a diastema from 
the row of small teeth; crural glands present in the male only, in the 
two pairs of tegs preceding the generative opening; coxal glands 
present. Genital opening between the penultimate legs; ovkluct 
with reccptacula sc minis and ovorum; unpaired part of vas deferens 
long; male accessory gland* two, opening mealanly between the 
leg* of the last pair. Ova large, with much yolk and thick mem- 
brane, like those of Australasian specie*; «mbryo* with slit like 
blastopore and of very different age* in the name uterus, probably 
bom all the year round. The species arc P. ueldoni (Evans), 
P . horstt (Evan*) anti /’. butler i (Evans). It will thus be seen 
that the Malay species, while resembling the neotropical species 
in tho generative organs, differ from these in many feature* of the 
leg* ami feet, in the important characters furnished by the size and 
structure of the ovum, and by their early development. 

Authorities. - F. M. Balfour, # * The Anatomy and Devclooment 
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paper* in the Quart. Jemrm. Mtc. Sci.. 1883-1888); Studies from the 
Morphological Lab. of the V m varsity of Cambridge, iv. 1-146 (1889); 
** A Monotfraph of the Species and Distribution of the Genus 
Penpatus. Guilding,*' Quart Jomu. Mic. Sci. xxviiL 431-494 
(1888); L. Sheldon, ,r On tho Development of Pm fetus memo 
sealandtae" pts. 1 and 2. Quart. Journ. Mu. Sci. xxvm. and xxix 
(l 888 and 1889). The memoirs quoti I by Sclater, Sedgwick and 
Sheldon are all reprinted in vol. iv. . I the Studies /row the Mor- 
phological Lab. of tho University of Cmhbrtdge, vol. tv. (Cambridge 
university Press, 1889). T, Steel. " Observation* on Peripstua," 
Proc. Linn. Soc , New South Wales, p. 94 (1898) ; A, Wdtey. ” The 
Anatomy and Development of P. novae britmnniae , * Zoological 
Result*, pt. 1, pp. 1-52 (Cambridge. 1898). (A. Ss.) 
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FBBIfTESAL (Gr. wipi, round, and «-rrpor, a wing), in 
architecture, the term applied to a temple or other structure 
where the columns of the front portico art returned along its 
sides as wrings at the distance of one or two intcrodunwiattons 
frtrni the walk of the naos or alia. Almost all live Greek temples 
were peripteral, whether Doric, Ionic, or Corinthian 
Tamflc). 

PERISSODACTYLA 4#.r. odd* toed), the nAmc proposed by 
S:r R. Owen for that division c.f ttngulate mammals in which 
the toe corresponding to the middle (third) digit of the human 
liand and foot is symmetrical in itself, and huger than those 
c»n either side (when such are present). H>e lYnssodact) la 
base been brigaded with the Artialactyla (y,r.) to form tin? 
typical group of the ungulates, under the name of DipLuthra, 
or Cngulata Vera, and the features distinguishing the combined 
group from the levs specialized members of the order Cngulata 
will be found under tne heading of that order. 

The following are the leading tluir.u ten.sucs by means of 
which the sub order Periwxiactyla ^distinguished from tlic 
Artiodactyla. The cheek -teeth (prcmolnrs and molars) form a 
ABC 



Fro. 1 -nones of Right Fore Toot of existing rYris&odactyla. 

A, Tapir [l a pirut induut). < }. 

B. Rhinoceros (ffAtmvrrci '.nmaltrnnt), y J. 

c, Morw (fifiwi uM/mi!, t • 

i\ ulna. /f. radius, r. cuiwtf«»rm /. lunar, t, scaphoid; u, unciform; 
m, magnum, Id, trapezoid; tm, trapezium. 

continuous series, with massive, quadrate, transxersely iidg<<! 
or complex crowns the posterior pre titulars usually resembling 
the molars in strut ture. Crown of the last lower nuflar commonly 
bdobed. Dorsn-lumtar vertebrae never fewer, than twenty- 
two, usually twenty-three in the existing species. Nasal lx»ncs 
expanded posteriorly. An alisphcnmd canal. Femur with a 
third trochanter, llic middle or third digit on both fore and hind 
feet larger than any of the others, and symmetrical in itself, 
the free border of the terminal phalanx bring evenly rounded 
(ve fig. 1 ). This may be the only functional toe. or the second 
and fourth may be subequally developed on each side. In 
the tapirs and many extinct forms the fifth toe also remains 
on the fore-limb, but its presence does not interfere with the 
symmetrical arrangement of the remainder of the foot on each 
m< 1« of the median line of the third or middle digit. The astraga- 
lus has a pulley-like surface above for articulation into the tibia, 
but its lower surface is flattened and unites to a mu<h greater 
extent with the navicular than with the cuboid, which hone is of 
comparatively less importance than in the Artioda* tyles. In 
existing forms the calcaneum does not art kAi late with the 
lower end of the fibula. The stomach is simple, the caecum 
large and capacious, the placenta diffused, and the teats inguinal. 

The Ptrissodactyla may be divided into the four following 
sections, namely the extinct Titanotheroidca, the Hippukkn, 
represented by Use hone tribe and their ancestors, the Tapiroidea, 


I typified by the tapirs, and the Rhinocerotoidea, which includes 
! the modem rhinoceroses and their forerunner*. 

• 1. TiitmdMttfs. In the Titanatheroidea the dentition nuy he 

. expressed by ihe formula • * 1 . P iS. •* b There is usually 

I a short gap khmii the canine and first premolar; the upper 
: molars are short -crowned and ItauMUonai between the bunodont 

itulsnculai) and selonodont (cie*emic) types, with two outer 
concave tubculee and two inuer utnusl ones; while the lower 
molars ate crescentic. with thfsw^ kilie* in the last ol (he series. 
The skull is elongated, with the 01 bit not separated from the (cm* 
|M>ml losva and the naval*, which mav or may not cattv horn*, 
reaching at least as fai forward* as the union of the piemaxilla*, 
1 lie i*»t glenoid. pu»t tympanic and pauKiipttal processes <4 the 
skull aic lai gr, and their u ail ali»phrnotd cansl. Them arc four 
functional t«Hw in front and three behind; while the cakancum, 
unlike that »»l the othet three groups. articulates with the fibula 
1 he group iv represented l.»y the fanuiies /Waeurvopiife* and I llano' 
fAeriida# m the Ten tar y deposit* of North America. Both iaimbcw 
are dcscnlied undei the heading Tuakoimiauimic. 

2, //*>r»e r .roup -In the Hippotdes there is generally the full 
senes ol 44 teeth, but the first pm no Ur. which is always small. Is 
oil to dciiduuu* or even absent 111 the lower or Ui Utth jaws. 
I he uniwfs ate <hu I shaped, and the Canutes tend to become 

• isolated, no as in the more specialized tonws to occupy a mom of 
j It*** midway (tovition in a longer or shorter gap between the incisors 

and prcttioUrir. In the upper molars thr two outer columns or 
tuliesvle* of the primitive tulwrcular molar coalesce to form an 
miter wall, iiom whnh proceed two umentc ti am verse crests, 
the connexion ttetwero the curst* and the wall twing slight or lm* 
perfect, and the crests ihitmelvo* armet tines tulwiviilar. Each 
of the loner molars carries two crescentic ridges. In the earlier 
forms the cheek teeth ate lus auwtie), but in the higher types 
they laxoine lugh-crowncd. The numlrer of front toe* ranges 
fium tour to one, and of hmd ones fiom three to one. lhe post- 
glenoid, post tympanic and naroecipibd ptmc**** of the skull 
utc large; the srsond id these (>eing always distinct. Nasal* long, 
normally without trace* of hours. 

I he section i* divisible into the families JbymVa# and /**/*«»- 
tkmuiAf, of which the Utter is extinct. 

In the Lquuiaf the j»remo).ir* aie generally | or |. In the earlier 
short crowned foinis these teeth are unlike the tm»Urs. and fho 
fust of the tour* n M|Nitttted by a gap from the second, In tho 
h» f :h -crow tied type*, a* well as in some of the intermediate onus, 
they Usome mour like, and root* are not developed in the whole 
tle-ek sene* tdl late. Orbit ui higher form* dosed by Ikuuv and 
ridge* of lower cheek teeth terminating in huge loop*. Front 
t»*e* 4, 1 or 1, hind : \ or 1. (See Fgi’iOAK and Ilona* ) 

In ilie I'nlatothrrutU* the preftioUva may be f or I, and are 
generally molar like, while the fust (when pteaent) is always close 
to the second; all the cheek t<rlli %)e*rt miwiinl and 1 tooted, with 
or without cement. t)uter walls of up|s-r cheek teeth Wmlia|NHt, 

| and ttanweiMj crests oblique. Or tat oja*n Is^hind: and ndges til 
i lower cln-ek tenth genet ally terminating in small I«»o|hi. Feet 
i always vt<*«d. (See l'M VKorursn M ) 

i 3* laptt iftoup in the lapiioidca the dentition may Ik? ettlier 
■ the full 44. or Uck the hr*t j*frmob»r in the lowei or in U»th j«wi 
i lhe inus»us arc « hisel shafWHf; and (unlike the early llfp|M> Idea) 

' tliefc 1* no gap between the f»r*t prrm*»Ur, when present, and tire 

• second. Ihe upjK r \ h.ek te< th an* shod ctown«s| and willtout 
i cement, and show distinct trace* of the pimutive tuber* let; the two 
| outer column* form a more or less complete external wall. Mmntttad 

with the inner one* by a pair of nearly straight Iran verse tre*U; 

| And the juemoUr* are ori ittally timber titan the molars. hiw*r 
I (beek-terth with two straight transverse ridge*. Nasals long in 
early, but sh(»rter in later forms, Iwrnles*; 01 bit ojrcn liehmd. 
J'nmt toes, 4, hmd b/r*. 

llu* group 1* also divided ink* two famihea, the Iaf*inda 4 and 
l.opkuHionUdAf, tlm latter extinct, 

in the /a/urufaa the dentition may bo reduced kbw the typi a! 
44 by the Who* of the first lower jnemoUr. Hinder pienvilars 
eitbef sinqde or molar like. Outer coluioru of upper molars sum Ur, 
the hinder ones not Bat toned; ridges of lower molars oblique or 
directly transverse, a third rtdge to (he last moUr in the earlier 
form*, lhe LophuxUrniida* , which date from the Eocene, come 
very <k**e io nytaodktnum in the borse*lt»e, and it is solely cm 
the antlionfy of Amrrk^in palaeontologist* that the diviaion of 
these early Firm* info mpioids qpd Upirr^li is attempted. In North 
Amenta the earliest repreaentative of the group la Sytitmodan of 
thq Ivower Kocene, in which all the upper premolars are quite 
simple; while the molars are of a type which would readily develop 
j into that of the modern tapirs, both outer column* being conical 
ami of wjual site. The aharoce of a gap ladwaeo the tower canine 
; and first premolar and between the latter and the foUcrwing tooth 
J is regarded as an wsaentially tapir-like feature. Laphittdt*k*m*$ 
apparently represent* thia stage in the Kuropean Lower Eocene; 
Ivcutepkut. of the American Middle Eocene, Teprealnf a a dUtioct 
advance, the last upper nremoUr tjccoming moUr like, while a 
second specie* from the tpper Eocene la atili more advanced; the 
third toU ts, however, retained In the last lower molar. Ik the 

r § xxi. 6 a 
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OJigocene of toth hemisphere* appears Protapirtu, which ranges 
well into the Miocene, ana is essentially a tapir, having lost the third 
loto of the last lower molar, and being in process of acquiring 
molar- like upper prcmolars. although none of these teeth have two 
complete inner columns. Finally, Tapirus itself, in which the last 
three upper prcmoUrs, makes its appearance in the Upper Miocene, 
and continues tlM the present day, The character* of the genua 
tnav to ex pressed aa follows in a more detailed manner. 

The dentition is i f, c |, p m |, total j2. Of the upper incisors 
♦ he first and second are nearly equal, with short, broad crowns, 

1 he third is large and conical, considerably larger than the canine, 
which is separated from it by an interval, tower incisors diminish- 
ing in sire fro in the first to the third; the canine, which is in contact 
with the third incisor, large and conical, working against (and 
behind) the canine-like third upper ln< i*>r. in both jaws there is 
a long space between the canines and the commencement of the 
teeth of the check-series, which are all in contact. First tipper 
prcmolar with a triangular frown narrow in front owing to the 
absence of the anterior inner column. The other upper premolars 
find molars nil formed on the same plan and of nearly the same 
sire, with four roots and quadrate crowns, rather wider transversely 
than from before backwards, each having four columns, connected 
by a pair of transverse ridges, anterior and posterior. The first 

lower prcmolar compressed in front ; the others composed of a single ■# fl «, ' 

pair of (farmers.. cUu, with a smalt anterior amt posterior baLl 

ridge. Skull elevated and compressed; with the orbit and temporal - ly lmr arc ,Mce - ,,ul 
fossa widely continuous, there being no true post-orbital process j 
from the frontal tone. Nasal apertures very large, and extending 
high on the face tot ween the orbits; nasal torn** short, elevated, 
triangular and pointed in front. Vertebrae: cervical, 7; dorsal, 18; 
lumbar, 5; sacral.fi; caudal about 12. Limb* short and stout. 

Fore-feet with four toes, having distinct hoofs: the first toe being 
absent, the third the longest, the second and fourth nearly equal, and 
the fifth the shortest and scarcely reaching the ground in the 
ordinary standing position. Hind-feet with the typical perisso- 
dactylo arrangement of three toes the middle ono being the 
largest, the two others nearly equal. Nose and upper lip 
elongated into a flexible, mobile snout or short proboscis, near 
the end of which the nostrils are situated. Kyes rather small. 

Kars of modern to sire, ovate, erect. Tail very short. Skin 
thick and but scantily covered with hair. Tapirs are common 
to the Malay countries and tropical America; two species from 
the tatter area differ from the rest in having a vet heal tony 
partition to the nasal septum, and are hence subgeneric ally or 
ffcnericatly separated ns tapir *11 a (Hlasmogmrlhus) fitec Tatis). 

Nearly related is the extinct family I.ophodonlidat (inclusive of 
the American Helalrtidae), in which both the upper and lower 
first premolar may be absent, while the upper molars present a 
more rhinoceros like form, owing to the lateral compression and 
consequent lengthening of the outer columns, of which the hinder 
is tout somewhat inwards and is more or less concave externally, 
thus filming a more complete outer wall. In America the family 
is represented by Heptodon, of the Middle Kocene, which differs 
from the early members of the tapir stin k in having a long gap 
between the lower canine and first premolar; the dentition is com* 
nlete, anil the upper premolars are simple. The next stage is 
Helatetes, also of Middle Kocene age, in which the first lower pre 
molar has disappeared, and the last two upper premotor* have 
become molar-like. Finally, in the Oligocene Colodon the last 
three upper pretnolars are like the motors, and the first pair of 
lower incisors is lost. In Europe the group is represented oy the 
long-known and typical genus I.ophiodon with three premolars 
in each jaw, of which the upper are simpler than the molars. The 
genus is especially characteristic of the Middle and Upper Kocene, 
and some of the species attained the sire of a rhinocetos. 

4. /Mouixwoi Croup. -The last section of the UerKxodactyla is 
that of the Khinocerotouhw. trprrsented by the modem rhinoce t 
roses and their extinct allies. In this group the incisors and canines j 
are very variable in nuiutor and form; the lower canine being ; 
sejurated bv only a short gap from the outer incisor (when present), j 
but by a long one from the first premolar, which is in contact with j 
the second. The second and third premolars, which are always 
present, are large and molar-like; the whole of these teeth being ! 
essentially of Nie lophodont type of Lopho*don, but the tost upper j 
molars assume a more or less triangular form, with an oblique outer j 
wall, and there are certain complications in the structure of all ! 
these teeth in the more specialized type* (fig. 2). The lower cheek- j 
teeth have, unlike those of the Tapiivndea, crescentic ridges, which 


are only three front toes, and the limbs are long and adapted lor 
running 

In the Amynodontidae. represented by the North American 
Middle Eocene Amynodon and Meiamynodan. the prcmoUrs may 
be cither | or f, making the total number of teeth either 44 or 40. 
The incisors tend to become lateral, the canines are enlarged, aid 


the last upper molar is sub-quadrangular. The upper molars 
have a crista but no crochet (ng. 2). As in the last family, the 
post-glcnoid process of the skull is broad; the whole skull being 
depressed with a shortened facial portion. The fore-foot is five- 
toed and spreading; indicating that the members of the family 
were swamp-dwelling animals. 

Finally, we have the family Rhinocerotida* , which includes the 
existing representatives of the group. In this family the dentition 
has undergone considerable reduction, and may be represented, 
inclusive of all the variations, by the formula 1 J 
P JyU, m The first upper incisor, when present, has an 
antcro-posteriorly elongated crown, but the second is small; when 
fully developed, the tower canine is a large forwardly directed 
tusk-like tooth with sharp cutting-edges, and biting against the 
first upper incisor. The third upper molar is triangular, and most 
of the teeth of the upper, cheek -series may have both crochet and 
crista (fii* 2). The post-glenoid process is small, and the facial 
skull are approximately of equal length, 
occasionally four front toes; and the 

It mb- tame* arc short. 

A large number of representatives of the group arc known from 
Ixjth the Old and the New World; specialization displaying itself 
111 the later ones in the development of dermal horns over the nasal 
tames, either in laterally placed pairs as in some of the early forms, 
or in the median line, either single or double. In North America 
rhinoceroses lietame extinct before the «lose of the Uhocrnc 
period; but in the Old World, although their geographical distri- 
bution has become greatly restricted, at least live well-marked 
sf>eci«‘s survive. The group is unknown in South America. 

As regard* the dentition of the existing specif.*, the check series 
if insists of the four premolars and three molars above and below, 
all in contact and closely resembling each other, except the first, 
whitli 1* much .smaller than the rest and often deciduous; the 



Fto. 2. — Grinding Surface of moderately worn Right Upper 
Second Molars of Rhinoceros. 

A, Rhinoceros unuornis . B. Rhinoceros sondauus. 
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others gradually increasing in site up to the penultimate. The 
upper molars present a characteristic pattern of crown, having 
a much -developed fiat or more or levs sinuous outer wall, and two 
transverse ridges running obliquely inwards and backward* from 
it, terminating internally in conical eminences or columns, and 
enclosing a deep valley between. The posterior valley is formed 
tohind the posterior transverse ridge, and is bounded externally 
by a backward continuation of the outer wall and behind by the 
cingulum. The anterior valley Is former! in the same manner, hut 
is much smaller. The middle valley is often intersected by vertical 
•* crista ” and M crochet M plates projecting into it from the anterior 
surface of the posterior transverse ridge or from the wall, the 
development of which is a useful guide in discriminating species. 

r .^ especially those known onlv by teeth and tone*. The depressions 

have no* the loop* tit their extremities characteristic of the advanced f totwern the ridges are not filled up with cement. As stated above. 


ipiKudea; the last lower molar has no third lobe. The facial 
portion of the skull is generally shorter than the cranial; the orbit is 
freely omm behind: and the premaxillae tend to to reduced and 
Insect with the nasals. Front toes, \ or 4; hind toes, y 
The most primitive group is that of the Amencan Hyraaslontulae, 
represented in the Oligocene bv H wacky us, Nyr Hendon and Tnp/«>- 
pus. With the exception of the first lower prcmolar, the dentition 
is complete; the incisors being normal, but the canine rudimen- 
tary, and the last upper molar distinctly triangular. The upper 
molars have a crista and a crochet (fig. 2). The skull is high, 
with the facial yd cranjal portions approximately equrl. There 


the lower molars have the crown formed by a pair of crescents; 
the hist having no thin! lobe. 

The head is Urge, and the skull elongated, and elevated posteriorly 
into a transverse occipital crest. No past orbital processes or 
anv separation between orbit* and temporal fossae. Nasal 
bones large and stout, co-owified. and standing out freely above 
the premaxillae, from which they arc separated by a deep and 
wide fissure ; the latter small, generally not meeting in the middle 
line in front, often rudimentary- Tympanic* small, not forming 
A bulla. Brain-cavity small for the sire of the skull. Vertebrae : 
cervical 7; dorsal 19 20; Itmbar. sacral. 4: caudal, aboat 22. 
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Limbs stoat and of moderate length. Three completely developed 
ux*. with distinct broad founded hoofs on each foot. Teats two. 
inguinal Eyes small. Ears of moderate site. oval, erect, promi- 
nent, placed near the occiput. Skin very thick, in many species 
thrown into massive folds. Hairy covering scanty. One or two 
median horns on the face. When one is present it u situated 
over the conjoined nasal bones; when two, the hinder one is 
over the frontal*. These horns, which are of a more or less conical 
Iona and usually recurved, and often grow to a groat length 
(three or even four feet), are compoeqp of a solid mass of hardened 
epidermic cells growing from a cluster of long dernui papillae. ! 
The cells formed on each papilla constitute a distinct horny fibre, 
like a thick hair, and the whole is cemented together by an inter* i 
mediate mass of cells which grow up from the interspace* between 
the peptllae. It results from this that the horn has toe appearance j 
of a mate of agglutinated hairs, w hich, in the newly grow mg part { 
at the base, readily fray out on destruction of the rotter intermediate ; 
substance; but the fibres Jitter from true hairs m growing from a j 
free papilla of the derm, and not within a follicular involution of : 
the same. Considerable difference of opinion exists with regard 
to the best claastheation of the family, rome authorities including j 
most of the species in the typical gcnu\ Rkt mxoros, while others j 
recognize quite a number of sub-families and still more genera. | 
Here the family is divided into two mourn Rktnottrotiu** and ; 


Here the family is divided into two groups and 

Ei+im<rtk*t'nna*. the Utter including only EhumoiJunum, and the 
former all the rest. In the Lower Oligocene of Europe we have 
ki>ms< 4 k*n urn and in that of America Ltpt*cer*tkrrtum [Tri£onou) t 
which were primitive specie* with persistent upper canine* and 
three- toed fore feet. IWtiMv they belonged to the Amymxtontul**. 
but they may have been related to the I'ppcr Oligocme l)u*r J* 
Uunum. in which the nasal Uuics formed a tram verve pair; tins 
genus b«ing common to buropc and North America. Car* opus 
i* an allied American type. Hornless rhinoceros*, with !iw front- 
toe*. ranging from the Ohgoccnc to the Lower I’luxcne m Europe, 
represent the genus Aceraikrrtum, which may also incur in Amenta, 
a* it certainly docs in India. With (he short -skulled, short -fouled. 
thr«w- toed and generally liorned rhinoccruMrs ranging m Europe 
and America lrom the Lower Miocene to the lower Pliocene, tvptiicd 
by the European R . [old fur u and R brat kv put, we may coiuidcr 
the genus Rfnnotsrvi to commence; these »p<*.ics constituting the 
subgenus Teitofrras. The living R. {Uutrot Aieai) iMmuirrmi# of 
ikouth- eastern Asia indicates another suhgenu*, represented ui the 
European Mi«xcric by R. iJMiaeirrurs and in the Indian I'li'crnr 
by R. pUhrhinui. in wliich two horn* are combined with the 
presence of upper incisor* ami lower canine*. Next wc have the 
living African species, representing the suligenus Uuttoi, in which 
there aie tw-o horn* but no front teeth. To this group belong* the 
rxtinct European and Asiatic woolly rhinoceros. Rhnotnoi (Pierre ♦) 
anttyuitJhi. of I ’lei* t* Krone age. of which the froicn bottle* arc 
sometimes found in Stlwria. And R. ( 1 ) J pocky [naiku* of tint 
lx»wcr Hiixene of Greece, Finally the Great Indian rlnmxcros 
R. untcorm$, the Javan R . tondanut, and the turner Pliocene Indian 
R, snatruns and R. palartnJuui, represent Rhrm^rrot proper, 
*n which front teeth arc present, but there is only one horn. {See 

K HI NOt BROS.) 

The subfamily Elat moiktnt nor is represented only by the huge 
E ttbircum of the Siberian Hcistotene. in which the prcmoUt* 
were reduced to | while front-teeth were probaMy wanting, and 
the cheek teeth developed tall irowm. without roots, but with 
cement in the valley*, and the enamel of the central parts curiously 
crimped. A hump on the forehead probably indicate* the existence 
of a large frontal horn. * 

Litbram-rs — J. L. Wort man and C. Earle. '* Ancestor* of the 
Tapir from the I>ower Miocene of Dakota. " Uull. A Art. Mut vol. v 
art. ii fi#9u; H. F. Osliorn. Plivlogeoy of the Khinoccroscw of 
Europe.*' o 0 . ci/. vol. xm. art. 19 (1900); U. Thomas, " Notiw on 
the Type Specimen of Rktn*xsrot Lwotii. writli Kem.uk* on thr 
Generic lVsition of the Living Species of Khinoccror" Proc . 

Sac. (Lnnd »n, 1901). (K. L *) 


of the bowel*, of wound* penetrating the abdomen, of the perfora- 
tion of viscera, a* ui ulcer of the stomach, and of the intestine 
in typhoid fever, of the buttling of abates*?* or cyst* into the 
abdominal cavity, and also ol the extension* of inflammatory 
action from some abdominal or pdvic organ, such os the appendix, 
the uterus, or bladder. At first localised, it may afterwards 
become general. The changes effected in the pcrituncum are 
similar to those undergone by other serous membranes when 
inflamed. Thus, there are congestion; exudation of lymph in 
greater or less abundance, at and grv> uh and soft, the leafier 
yellow, becoming tough and causing the folds of the intestine 
to adliere together; effusion of fluid, eitlicr dear, turbid, bloody 
or purulent. The tough, plastic lymph conncoima adjacent 
folds of intestine is sometimes drawn out like spun -glass by the 
movements of the intestines, forming bands and loops through 
or beneath which a piece of bowel may become fatally snared. 

'Die symptoms of acute peritonitis usually begin by a shivering 
fit or rigor, together with vomiting, and with pain in the 
abdomen of a peculiarly severe and sickening character, accom- 
panied with extreme tenderness, so thal*prcmire, even of the 
bed -clothes, causes aggravation of suffering. The patient lies 
on the liar k with the knees drawn up so as to relax the abdominal 
muscles; the breathing becomes rapid and shallow, and is 
perfonned by movements of the chest only, the a!»dominal 
muscles remaining quiescent unlike what takes place in 
licalthy respiration, 'llto abdomen become* swollen by flatulent 
distension of the intestines, which increases the distress. There 
is UMiaily constipation, lhc skin is hot, although there may be 
perspiration; ll>e pulse is small, liard and wiry; thr urine i» 
scanty and high coloured, and is passed with pain, lire face is 
pinched and anxious. Ilirsc symptoms may pass of! in a day 
or two ; if they do not the case is apt to go on to a fatal termina- 
tion. In such event the aUlumcn becomes rnoic distended; 
hu cough, and Umj vomiting of brown or blood coloured matter 
occur ; the temperature falls, the law bc«*umr* told and » lummy ; 
the pulse is exceedingly rapid uiul fctblc, and death takes plate 
from collapse, the menial [acuities remaining dear till the 1 lose. 
When lhc peritonitis is due to perforation- as may happen in the 
i asc of gastric ulcer or of ulccisof typhoid fever, or m tiie giving 
way of a loop of strangulated bowel-- the above m< ntiontd 
symptoms and the fatal collapse may all take place % from 
twelve to twenty-four hours. The puerperal form of this disease, 
which comes on within a day or two after childbirth, is often 
rapidly fatal, 'lhc actual cause of death is the absorptiun of 
the poisonous inflammatory product* which lrnvc Ucn poured 
out into the peritoneal cavity, as well as of tlsc toxic fluids whic h 
have remained stagnant in the faualtsed bowel. 

Perhaps the commonest cause of septa |xiitonitis is llie 
escafie of micro -organisms (lianllus <oh) from flic ulcerated, 
mortified or inflamed appendix (see Aitxnmi ms). A grncra* 
lion or so ago deaths from this cause were generally plac ed under 
the single heading of “ peritonitis," but at the present time the 
primary disease is shown u|mjd tlie certificate which too often 
runs thus : appendicitis five days, acute peritonitis two days. 

Chrome ptrtiontUi may occur as a result of the acute attack, 
or a* a tuberculous disease. In the former case, the gravest 


PERISTYLE (Gr. wip * 9 round, and tnrtAot , column ), in arch.- 
teeture , a range of columns (whether rectangular or circular on 
plan) in one or two rows, enclosing the sanctuary' °1 A temple . 
the term is also applied to the same feature when built round 
the court in which the temple is situated and in Roman house* 
to the court in the rear, round which the private rooms of the 
family were arranged, which were entered from the covered 
colonnade round the court. 

PERITOIHTIS, inflammation of the peritoneum — the serous 
membrane which lines the abdominal and pelvic cavities and 
gives a covering to their viscera. It may exist in an acute or 
a chronic form, and may be either localised or diffused. 

AcuU peritonitis may be brought on, like other inflammations, 
by exposure to wet or cold, or in connexion with injury' to, or 
disease of, some abdominal organ, or with general feebleness 
of health. It is an occasional result «tf hernia and of obstruction 


; symptom* liaving subsided, some aUJommal pain continue*, 
. and there is consukrablc swelling of the alxloftwn, correspond mg 
; to a thickening of tta peritoneum, and to the presence of fluid 
j in the peritoneal cavity. This kind of peritonitis may also 
! develop slowly without there having tieen any preceding saute 
i attack. There is a gradual^ loss of strength and flrsh. The 
: disease is essentially a chronic one ; it is not usually fatal. 

> Tuberculous port ion it tt oi.iurs either alone or in association 
j with tuberculous disease of a joint or of the lunp. Tlie chief 
1 symptoms are abdominal discomfort, or pain, am) distension of 
1 tlie bowels. The patient may suffer hop either constipation or 
; diarrhoea, or eaclf alternately. Along with these local mani- 
! fesUtions there may exist the usual phenomena of tuberculous 
| disease, via. high fever, with rapid emaciation and low of 
1 strength. But some coses of tuberculous peritonitis present 
: symptoms whic h ore not only obscure, but actually mislco/lvnf . 
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'Inhere may be no abdominal distension, anti no pain or tender- 
new. The patient may lie quietly in bed, flat on his bark, 
with the leg* down straight, and he may have no marked 
elevation of temperature. There may be no vomiting and no 
constipation or diarrhoea. In some cases, the neighboring 
coils of intestine having ben glued together, a collection of 
serous fluid takes its place in the midst of the mass, and, being 
walled in by the adhesions, forms a rounded tumour, dull on 
percussion, but not tender or painful. Such cases, especially 
when occurring in women are apt to be mistaken for cystic 
disease of the ovary. 

As regards the treatment of acute peritonitis, the first thing that 
the surgeon has to do is to assure himself that the disease is not 
due to some cause which it%clf should be dealt with, to a septic 
disease of appendix or fallopian tube, for instance, or to a toxic 
condition of the uterus, the result, perhaps, of a criminal or innocent 
abortion, or to a perforated ulcer of stomach or intestine. In many 
obscure cases the safest treatment Is likely to be afforded by an 
exploratory ulxlommul section. If the medical attendant lias 
made up nis mind tlutt the question of exploration in not to be 
entertained a decision which should be arrived at only after most 
delibrate consultation— the best thing will be to apply fomenta- 
tions to the abdomen, and to administer small and repeated doses 
of morphia by the skin — | or f grain -repeat d every hour or 
no until the physiological effect is produced. As regards other 
drugs, it may be a question as to whethe r calomel or Kpsorn salts 
should be given. As regards food, the only thing that can lx? 
safely recommended is a little hot water taken in sips. A bed- 
cradle should lx? placed over the j>aticnt in order to keep the 
weight of tho bed clothe* from the abtloim n. (K. Oo.") 

PERIZ0NIU3(or Accinctus), the name of Jakor Voorbrof.k 
( 1651 1715), Dutch classical scholar, who was born at Appin- 
gedam in (ironingen on the 26th of October 1/151. He was the 
son of Anton Pcriznnius (tfiafi 1672), the author of a once well- 
known treatise, Dt ration e stud 11 theologid, Having studied 
at the university of Utrecht, he was appointed in 1082 to the 
chair of eloquence and history nt Franeker through the influence 
of J. ( 1 , Draevius and Nicolas Heinsiits. In 1695 he was pro- 
moted to the corresponding chair at Iriden, where he died on 
the fith of April 1715. The numerous works of Peri/.onius 
entitle him to a very high place among the scholars of his age. 
Special interest attaches to his edition of the Minerva of Francisco 
Slmchezor Sanctius of Salamanca (1st ed., 1587 ; ed. (\ U. Hauer, 
1793^801), one of the last developments of the study of Ditin 
grammar in its nrtv scientific stage, when the phenomena of 
language were still regarded as for the most pari disconnected, 
conventional or fortuitous. Mention should also be made of 
his Animadversiones histnrinir (ri»85), which may be said to 
have laid the foundations of historical criticism, ami of his 
treatises on the Roman republic, alluded to by Niebuhr as 
marking the beginning of that new era of historical study with 
which his own name is so closely associated. 

The article on TVriamlu* in Van der Aa‘* Hiographixch H\nWfx- 
boeh der Nedtrlamlen contains full biographical and bibliographical 
particulars; sec «No F. A. Eckstein In F.rsch and (’fruiter's .illge- 
me in# RncyklofHkhe* 

PERJURY (through the Anglo-Fr. prrjurie , modem par jure, 
perjurium, a false oath, prrjurare t to swear falsely), an 
assertion upon on oath duly administered in a judicial pro- 
ceeding, before a competent court of the truth of some matter of 
fact, material to the question depending in that proceeding, 
which assertion the assertor does not believe to be true when he 
makes it, or on which he knows himself to lie ignorant (Stephen, 
Digest of the Criminal Law, art. 135). In the early stages of 
legal history perjury* seems to have been regarded rather as i\ 
sin than as a crime, and so subject only to supernatural penalties 
The injury caused by a false oath was supposed to he done* not 
so much to society os to the Divine Being in whose name the 
oath was taken (see Oath). In Roman law, even in the time of 
the empire, the perjurer fell simply under divine reprobation, 
and was not dealt with os a criminal, except where he had been 
bribed to withhold! true or give false evidence, or where the oath 
was by the genius of the emperor. In the latter case punishment 
wos.no doubt inflicted more for the insult to the emperor than for 
the perjury. dFalse testimony leading to the conviction of a 


person for a crime punishable with death constituted the offence 
of homicide rather than of perjury. In England, perjury, as 
being a sin, was originally a matter of ecclesiastical cognisance. 
| At alater period, when it had become a crime, the jurisdiction, of 
| the spiritual courts became gradually confined to such perjury as 
was committed in ecclesiastical proceedings, and did not extend 
to perjury committed in a temporal court. The only perjury 
which was for a long time noticed at common law was the perjury 
of jurors. Attaint of jurors (see Attaint, Writ or), who were 
j originally rather in the position of witnesses than of judges of 
I fact, incidentally subjected them to punishment for perjury. 

Unminal jurisdiction over perjury by persons other than jurors 
j seems to have been first assumed by the Star Chamber, acting 
under the powers supposed to have been conferred by an act 
of Henry VI I. (1487). After the abolition of the Stax Chamber 
by the Long Parliament in 1641 and the gradual diminution of 
the authority of the spiritual courts, perjury* (whether in the 
strict sense of the word or thc'takingof a false oath in non-judicial 
proceedings) practically fell entirely within the jurisdiction of 
the ordinary criminal tribunals. At common law only a false 
oath in judicial proceedings is perjury*. But by statute the 
penalties of perjury ha\e been extended to extra-judicial matters, 
e.g. false declarations made for the purpose of procuring marriage 
(The Marriage and Registration Act 1856), and false affidavits 
under the Bills of Side Act 1878. False affirmation by a person 
permitted by law' to affirm is perjury (The Evidence Further 
Amendment Act 1869; The Evidence Amendment Act 1870). 

In order to support an indictment for perjury the prosecution 
must prove the authority to administer the oath, the occasion 
of administering it, the taking of the oath, the substance of the 
oath, the materiality of the matter sworn, the falsity of the 
matter sworn, and the corrupt intention of the defendant. 
The indictment must allege that the [x-rjury was wilful and 
corrupt, and must set out the false statement or statements 
on which perjury is assigned, subject to the provisions of the 
Prosecutions for Perjury Act 1749 (which also applies to subor- 
nation of perjury). By that act it is sufficient to set out the 
substance of the offence, without setting forth the bill, answer, 
\v , or any part of the record and without vetting forth the 
commission or authority of the court U‘fore whi m the perjury 
was committed. The matter sworn to must lie one of fart and 
not of mere lielicf or opinion. It is not homicide, as in Roman 
law, to procure the death of another by false evidence, but the 
Criminal Code, ss. u8, 164, proposed to make such an offence 
a substantive crime of greater gravity than ordinary perjury, 
and punishable by penal servitude for life. It is a rule of evi- 
dent e, founded ujion obvious reasons, that the testimony of 
a single witness is insufficient to convict on a charge of perjury. 
There must lie corroboration of his evidence in some material 
particular. Perjury is a common law misdemeanour, not triable 
at quarter-sessions. Most persons in a judicial position hase 
the right of directing the prosecution of any witness, if it appears 
to them that he has been guilty of perjury (The Criminal Pro- 
cedure Act 1851). The provisions of the Vexatious Indictments 
Act 1859 extend to perjury and subornation of perjury. By that 
Act no indictment for either of such offences can lie preferred 
unless the prosecutor or accused is bound by recognisance, or 
the accused is in custody, or the consent of a judge is obtained, 
or (in the case of perjury) a prosecution is directed under the 
act of 1851. 

Subornation of perjury is procuring a person to commit a per- 
jury which he actually commits in consequence of such procure- 
ment. If the person attempted to he suborned do not take the 
oath, the person inciting him, though not guilty of subornation, 
is liable to fine and corporal punishment. Perjury and suborna- 
tion of perjury are punishable at common law with fine and 
imprisonment. By the combined operation of the Perjuiy 
Act 1728 and later statutes, the punishment at present appears 
to be penal servitude for any term, or imprisonment with or 
without hard labour for a term not exceeding seven years 
(see Stephen, Digest, art. 148). The punishment at common law 
was whipping, imprisonment, fine and pillory. 



PERKIN— PERLEBERG 


Perjury or prevarication committed before a committee of 
either House of Parliament may tie dealt with as a contempt 
•>r breach of privilege as well as by prosecution. As to 
fajse oath* nut perjury, it is a misdemeanour at common 
Law, punishable by fine and imprisonment, to swear falsely 
before any person authorized to administer an oath upon a 
matter of common concern, under such circumstances that the 
false swearing, if committed in judicial proceedings, would have 
amounted to perjury. ITierr are some cases of making false 
declarations which are punishable on summary conviction, 
t f . certain declarations under the Registration of Births ami 
Deaths Act 1874, and tlx? Customs Consolidation Act 1876. 

In Scotland ifie law, ua general rule. agrees with that of England 
IVriurv nuv* l« committed by a party on referent* to oath as 
wifi as bv a witnes*. A witness making a false affirmation is 
guilty of pi-rjurv 0 he Affirmation [StotUihl] Act I S#»sh The acts 
of i»si and t*y> do not extend to Scotland I he trial, though 

usually by the court of justiciary, may be by the court of session 
if the penury is committed in the r4Hirs<v>f action ls-f<»rr that 
«miri Tne punishment is penal arrvttude or imprisonment at the 
<Wrciion of the court, Formerly a pism totniaol of pet jury 
disabled from Rising evidence ui future; this disability was 
atiohshrd by the Exigence (Scotland) Act 1S5J. 

In the I'mtrd States the common law has U.'en extended by most 
states* to cmhrace false affirmations nnd false r\ idewe in pitKieilio^ 
not judicial. IVrjury in a 1 ‘mted States court tx dealt with bv an 
act of CotiRTest of the jrd of March I His, by which the maximum 
punishment for perjury or suitor nation of perjury i> a fine of $<*<**» 
or imprisonment for not more than t»\c \ ears the jurv«dKii«»n i 

of the stales to tmnish perjury committed in tfi*- stale courts »s 
specially preserved by the same act. Statutory provision* fi»und«>t 
upon the English act of 1740. have lieen adopted m %une states, 
but not in other*, In the states which hate not adopto! such 
provision-, the indictment must set out the olfcncc with the pax- j 
ticulanty necessary at ronimnn law ; 

On the continent of Europe perjury i* also regarded as an offence ; 
of gravity punishable by imprisonment for varying jxeiFnK In 
Germany. a* in England, it was at one tune a matter for the spititual 
court*. In Austria it is tiratrsl a* a foini of fraud, ami the punish ! 
men! is proportioned to thr istimatnl amount of damage dune to 
the (urtv aggrieved. In France the term perjury (patfurf) is 
specifically applied only to the making of false oaf hi* by parties 
in a civil suit. 

PERKIN, SIR WILLIAM HENRY (18*8-1 >07). KnJirh 
* hr mist, was lx»rn in Iaindon on the izth of March 1H4H, From 
an farlv age he determined to adopt < hrmi’dry as his profrsHnii, 
although his father, who was a builder, would have preferred 
him to be an architect. Attending the Tity of lamdon School 
he devoted all his spare time to chemistry, and on havin'.*, 
m 1854, entered the Royal College of ( hemutry, then under the 
direction of A. W. Hofmann, in where own rKeareh Ldmrutory 
he was in the course of a year or two promoted to lie an assistant 
Devoting hi* evenings to private invest ig.it loai m a rough 
laboratory fitted up at his home, IN rkin was fired bv some run. irks 
of Hofmann s to undertake the artificial production ol ijuimnc. 
In this attempt he was ohmic. essful. but the observation* he 
made in the course of his experiments induced turn, early in 
1856, to try the effect of treating antline sulphate with Imliro* 
mate of potash. The result was a precipitate, amlinc black, 
from which he obtained the colouring matter sulisctpjrnUy know n 
as aniline blue or mauve. He lo>t no time in bringing this 
substance before the managers of Puilar'* dye-works, iVrth. 
and they expressed a favourable opinion of it, if only it should 
not prove too expensive in use. Thus encouraged, he took out 
a patent for his process, and leasing the College of Chemistry, 
a boy of eighteen, he proceeded, with the aid of hi* father and 
brother, to erect works at Grcenford Green, near Harrow, for 
the manufacture of the newly discovered colouring matter, ami 
by the end df 1857 the works were in operation. That date 
may therefore be reckoned as tliat of the foundation of the coal- 
tar colour industry, which has since attained such important 
dimensions — in Germany, however, rather than in England, 
the country where it originated. Perkin also had a large share j 
m the introduction of artificial alizarin (9 the red dye of the j 
madder root. C. Graebe and C. T. Uebermann in 1 868 pre- 
pared that substance synthetically from anthracene, but their 
process was not pra<l r* abk on a Urge scale, and it was left to ? 
Kim to patent 1 voethud that wa.v comtnercially valuable. Hus \ 


| did in 1869, thus securing for the Greenford Gwen works a 
j monopoly of alizarin manufacture for several years, About 
the s.ime time he also carried out a series ol investigations into 
kindred substances, such as anthrapurpurin. About 1874 he 
abandoned the manufacture of coal-tar colours and devoted 
| himself exclusively to research in nur* chemistry , and among 
the discoveries he made in this field was that of the reaction 
known by his name, depending on the condensation of aldehydes 
with fatty acids (see Cinnamic AcipV l«ater still he engaged 
in the study of the relations between chemical constitution and 
rotation of the plunv of polarization in a magnetic field, and 
enunciated a law expressing the variation of such rotation 
( in bodies belonging to homologous series, l or this work he 
j was in 18S9 awarded a Davy medal by the Royal Society, 

| which ten years previously had bestowed upon him a Royal 
i medal in recognition of his investigations in the coal-tar colours. 

| llic C hemical Society, of which he became secretary in i860 
j and president in 18K 4, presented him with its tzmgstaff medal 
in 1880. and in 1K90 he received the All)er\ medal of the Society 
of Arts, In i«k>6 an international celebration of the fiftieth 
anniversary of his invention of mauve wax held in London, 
and in the same year he was made a knight. He djed near 
Harrow on the 141H of July 1907. 

His eldest son, William Hknky Pkkkjm, who was horn at 
Sudbury, near Harrow, on the 17th of June i860, am! waa 
cdiii ated at the C ity of lamdon S bool, the Royal College of 
S< wnce, and the universities of Wurzburg and Munich, liecame 
professor of chemistry at the Heriot Watt College, Edinburgh, 
in 1S8;, and professor of organic chemistry at Owens C ollege, 
Manchester, in 189s. His < hief researches deal with the poly- 
viicthvlene (impounds, the alkaloids, in particular hydrastme 
and Ixrlierine, an<i the camphors and trr penes (y.e.), lie 
teemed the Duvy medal from the Koval Society in 1904. 

PERKINS, CHARLES CALLAHAN («8a\ iK86), American 
artist and author, was born in Boston and educated at Harvard, 
Mjl»M<jinntly studying art in Koine and Paris. Returning 
to Boston, he helped to found the Museum of Pine Arts, of 
which lie was honorary dirt* tor, and for many yearn he played 
a leading part 111 artistic an lr* as a cultured cuti* and writer. 
His chief publication* were Tuu<tti StulpUns (1864) and Italian 
Srulpton ( 1 ; rrpkn c<i in 1 H.X j by Thr Uthtoru td Handbook 

of Jtahan Siulptot* .iit in lulu* at ton (1870), and Septdihral 
Monument j in Italy ( 1KH5). 

PERKINS, JACOB ( 1 1849), Ameri* an inventor and 

physicist, was born ul Ntwburyport, Ma>sa* husetts, in 1766, and 
was appretitned to a goldMuitli. He mhmi ma*ic himself known 
by a variety of useful iiiulutmutl mveiiluins, arid in 1818 <ainc 
oxer to F^nglaml with a plan for engraving bank not m on steel, 
i wlurh ultimately proved a signal sums*, and wax *arned out 
by Perkins m |»artnership with thr Kngludi engraver Heath. 
His iliuf contribution to pliysiis lay in the experitneni* by 
whfih he proved the 1 oiupresMbdity of water and measured 
it by a piezometer *A ho. own inxention (see /Mr//. Ttan*, $ i8jo, 
iHz 6), He retired in 1844,111a! died in London on tfie 30th of 
July 1849. 

Hut second son, Am.im Mar(U I’kKkiM* (1799 ?- 1881), also 
Imm at Ncwburyjairt, went to England m 1827, and wa* the 
author of a system of wanning budding* by means of high- 
pressure steam. His grandson, Imhvh Perkin* (1814 189s), 
must of wdxi.se life wa* >j>cni in England, experimented with the 
application to steam engines of steam at very high pressures, 
constructing in 1880 a yacht, lhc " Anthracite/ ' wltose engine* 
worked with a pressure of 500 ib to tlie mj. in. 

PERLOERO, a town of (krmany, in the Prussian province 
of Brandenburg, on the Stcpeniu, 6 m. N.E. from W ittenberge 
by the railway to NVustrehu. Pop. (1905)# 9 50R. It contain* 
a fine G^ithic Evangel xaJ church, a Rrpnan Catholic church, 
a synagogue and several schools, and ha* a town hall, dating 
from the 15th century, and a Roland column.* Its thief manu- 
factures are machinery, soap, blacking and clogs. 

• 

See ildpfner, /VrkAofir Rfiaukrotnk, PetUUtg otm t**a*Ui 

*700 (Perkberg, 1876). • f 
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P£RLES, JOSEPH (1835-1894), Jewish rabbi, was l*>rn in I 
Hungary in 1835, and died at Munich in 1894. He was on£ 
of the first rabbis trained at the new type of seminary (Breslau). ; 
Perlcs' most important essays were on folk-lore and custom. ! 
There is much that is striking and original in his history of j 
marriage (Die jiidische Hochzeit in nathbibliseher Zeit , i860), and j 
of mourning customs (Die l*ichen\eierli< hkeiten im nachbtbliuhen 
Judenthuvn, i86r), his contributions to the sources of the Arabian j 
Nights (Zur rabbtnischen Sprach- und Sa^enkunde f 1873), a °d his j 
notes cm rabbinic antiquities ( fintr<i%e sur rabbinischen Sprarh- S 
und Alter turn shunde, 1893). Perlcs’ essays are rich in suggestive- 
ncss, and have lusen the starting-point of much fruitful research. 
He also wrote an essay on NVhrnanides, and a biography and 
critical appreciation of Rashba (1863). (f. A.) 

PERLITE, or PKARf.sTo.vK, a glassy volcanic rock which, when 
struck with a hammer, breaks up into small rounded masses 
that often have a |K*arly lustre. The reason for this peculiarity 
is obvious in microscopic sections of the rock, for many small 
cracks may lie seen .traversing the glassy substance. These 
mostly take a circular course, and often occur in groups, one 
within another. The circular cracks hound the little spheres 
into which the rock falls when it is struck, and the concentric 
fissures are the cause of the pearly lustre, by the reflection of 
light from enclosed films of air. linger straight cracks run 
across the sections separating areas in which the circular fissures 
preponderate. By decomposition the fissures may lx* occupied 
by deposit* of limonite, which make them more obvious, or by 
other secondary' minerals. The glass itself often undergoes 
c hange along the crac ks by becoming finely crystalline or 
devitrified, (lull in appearance and slightly opaque in section. 
In polarized light the perlitie glass is usually quite isotropic, 
but sometimes the internal part of some of the spheres has a 
slight double refraction which is apparently due to strain. The 
glass found cm the waste-heaps of glass-furnaces is sometimes 
very coarsely perlitie. 

Perlitie structure is not confined to glass, but may l>e seen 
also in that variety of opal which is called hyalite. T his forms 
small transparent rounded masses like drops of gum, and in 
microscopic section exhibits concentric systems of cracks. 
Hyalite, like perlitie obsidian, is amorphous or non-c rystalline. 
It is atsy to imitate perlitie struc ture by taking a little Canada 
balsam and heating it on a slip of glass till most of the volatile 
matters are driven out; then drop it in a basin of cold water 
and typical perlitie structure will be produced. The reason is 
apparently the sudden contraction when the mass is chilled. 
In the glaze on tiles and china rounded or polygonal systems 
of crac ks may often be seen which somewhat resemble perlitie 
structure but are less perfect and regular. Many rocks which 
are cryptocrystalline or felsitie, and not glassy, have perfect 
perlitie structure, and it seems probable that these were originally 
vitreous obsidians or pitchstoncs and have in process of time 
been changed to a finely crystalline state by devitrification. 
Occasionally in olivine and quart/, rounded cracks not unlike 
perlitie structure trmy be observed. 

Many perlitie rocks contain well developed crystals of quart/, 
feldspar, augitcor magnetite, &i\, usually more or less corroded 
or rounded, and in the fine glassy base minute crystallites often 
Abound. Some of the rocks have the resinous lustre and the 
high percentages of combined water which distinguish the 
pitchstoncs; others are bright and fresh obsidians, and nearly 
all the older examples are dull, cryptocrystalline felsites. 
According to their chemical compositions they range from very 
acid rhyolites to trachytes and andesites, and the dark basaltic 
glasses or tachvlytRS nre sometimes highly perlitie. It is prob- 
able that most perlites are of intrusive origin, and the general 
absence of steam cavities in these rocks would support this 
conclusion, but some perlitie Hungarian rhvolites are believed 
to lx* lavas. 

Very well known rocks of this kind are found In Meissen, Saxonv. 
as dikes of greenish and brownish pitch* tone, Other examples 
are furnished hy the Tertiary igneous nicks of Hungary (Tokui, itc ). 
the Rugnnenn Hills (Itnhd and lVnra Inland (in the Mediterranean^ 

In mincralogpcAl collations rounded nodule* of brown 
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varying from the size of a pea to that of an orange may often be 
seen labelled Marekanite . They have long been known to geologists 
and are found at Ockotsk, Siberia, in association with a large mass 
of perlitie obsidian. These globular bodies are, in fact, the more 
coherent portions of a perlite; the rest of the rock falls down in- a 
fine powder, setting free the glassy spheres. They are subject 
to considerable internal strain, as is shown by the fact that when 
struck with a hammer or sliced with a lapidary *5 saw they often 
burst into fragments. Their behaviour in this respect closely 
resembles the halls ol rapid lv cooled, unannealed glass which are 
called Prince Rupert's drops. In their natural condition the 
marckanito spheres are doubly refracting, but when they have 
been heated and very slowly cooled they lose this property and 
no longer exhibit any tendency to sudden disintegration. 

In Great Hritain Tertiary vitreous rocks arc not common, but 
the pitch* tone which forms the Scmr of Eigg is a dark andesitic 
porphyry with perlitie structure in its glassy matrix. A better 
example, however, is provided by a perlitie dacitic pitch* tone 
porphyry- that occurs near the Tay bridge in Fifeahire. The 
tachylytic basalt dikes of Mull arc occasionally highly perlitie. At 
Sanely Itracs in Antrim a perlitie obsidian lias hero found, and the Lea 
Rock, near Wellington in. Shropshire, is a devitrified obsidian which 
shows perlitie cracks and the remains of spherulitca. (j. S. F.) 

PERM, a government of east Russia, bounded S. by the 
governments of Orenburg and Ufa, W. by Vyatka, X.YV. by 
Vologda, and K. by Tobolsk (Siberia). It has an area of 1 28,173 
sq. m. 'Though administratively it txlongs entirely to Russia in 
Europe, its eastern part (about 57,000 sq. m.) is situated »n 
Siberia, in the basin of the Ob. 'The government is traversed 
from north to south by the Ural Mountains, 30 to 45 m. in width, 
thickly dothed with forests, and deeply excavated by rivers. 
The highest summits do not rise above 3600 ft. in the northern 
section of the range (the Vogulian Ural); in the central portion, 
lietwien 59 0 and 60* 30' N. f they once or twice exceed 5000 ft. 
(Dcnczhkin, 5360 ft.); but the chain soon sinks towards the south, 
where it barely attains an elevation of 3000 ft. Where the great 
Siberian road crosses it the highest point is 1400 ft. 

'The government is very' well drained by rivers lielonging to the 
Pechora, Tobol (affluent of the Ob) and Kama system*. The 
Pechora itself rises in the northern corner of the government, and 
its tributary the Volosnitsa is separated by a distance of less than 
3 m. from the navigable Vogulka, a tributary ol the Kama, a 
circumstance of some commercial importance. 'The 1 hid river 
of Perm, is however, the Kama, whose navigable tributaries the 
Chusovaya, Sylva and Kolva are important channels for the 
export of heavy iron goods to Russia. The government i* 
dotted with a great numlier of lakes of comparatively trifling size, 
their total area h'ing 730 sq. m.. and with marshes, which are 
extensive in the hilly tracts of the north. Granites, diorites, 
porphyries, serpentines and I^iurentian gneisses and limestones, 
containing iron, copper and zinc ores, constitute the main axis 
of the Ural chain ; their western slope is covered by a narrow strip 
of Huronian crystalline slates, which disappear in the east under 
the Post-Tertiarv deposits of the Siberian lowlands, while on the 
west narrow strips of Silurian limestones, quartzites and slates, 
and separate islands of Devonian deposits, appear on the surface. 
These in their turn arc ovrrhun with Carboniferous clays and 
sandstones, containing Coal Measures in several isolated basins. 
'The Permian deposits extend as a regular strip, parallel to the 
main ridge, over those last, and are covered with the so-called 
44 variegated marls/' which are considered as Triassic, and appear 
only in the western corner of the territory. 

Perm is the chief mining region of Russia, owing to its wealth 
in iron, silver, platinum, copper, nickel, lead, chrome ore, 
manganese and auriferous alluvial deposits. Many rare metals, 
such as iridium, osmium, rhodium and ruthenium, are found 
along with the above, as also a great variety' of precious stones, 
such as diamonds, sapphires, jaspers, tourmalines, beryls, 
phenacites, chrysoberyjs, emeralds, aquamarines, topazes, 
amethysts, jades, malachite. Salt-springs occur in the west; 
and the mineral waters, though stifl little known, are worthy 
of mention. No less than 70 % of the total area Lx occupied with 
forest ; but the forests are distributed very unequally, covering 
05 % of the area in the north and only 25 % in the south-east. 
Firs, the pine, cedar, larch, birch, alder and lime are the most 
common ; the oak appears only in the south-west. The flora of 
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Perm presents a mixture of Siberian and Russian species, several of Russia (Ike LeMta of Constantine PorphYromitus) is not 
of which hast their north-eastern or south-western limits within known. In the 9th century, if not earlier, the Norsemen were 
the government. The climate is severe, the average temperature acquainted with the country as Bjaxwland, and Byzantine 
a* different places being as follows : ~ annalists knew it as Permia. Nestor describe* it as a territory 
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, of the Perm or Permian*, a Finnish people. 

The Russians penetrated into this region at an early date. In 
the nth eenturv. Novgorod levied tribute from the Finnish 
' inhabitants, and undertook the colonisation of the country, 
! i which in the treaties of the 13th century is dealt with as a 
separate territory of Novgorod. In 14*1 the Novwirnd ponies 
1 in Penn were annexed to Moscow, which in the following year 


~ ~S~ • T , " 7 ’ ■ I erected a fort to protect the Russian settlers and tradesmen 

The estimated population m 1906 was 3.487,100, and consisted gainst the Vogufs, Ovtiaks and Samoyedes. The mineral 
1 hiefly of Great Russians, besides Bashkirs (including Mcshcher- wealth of the country attracted the attention of the Moscow 
yaks and Teptyars), Permvaksor IVnnians, Tatars, Cheremisses, princes, and in the end of the 15th century Ivan III. sent two 
Syryenians, Votyaks and Yoguls. Agriculture is the general ck cu- Germans to March for ores ; these they succeeded in finding south 
pation; rye, oats, barley and hemp are raised in all parts, and of the upper Pechora. The Struganuv* in the ifilh rentuiy 
wheat, millet, budw heat, |>otatoes and flax in the south, (at it*- founded the first salt- and ironworks, built forts, and colon 1 red 
breeding is specially developed in the south east among the the Vral region. The rapidly growing trade with Siberia gave 
Bashkirs, who have large numbers of horses. Mining is develop- a new impulse to the development of the c ountry. This trade 
mg steadily though slowly. The ironworks employ nearly j had its centres at Perm and Solikamsk, and later at Irbit. 
200,000 hands (1 2,000 being in the Imperial ironworks), and their (l\ A. K.; J T. Hr ) 

aggregate output readies an e*timatcd value of £<>,000,000 PERM, a town of Russia, capital of the government of the 
annually. The annual production of gold is valued at nearly ! same name, stands on the Jell bank id the Kama, on the great 
half a million sterling, and of platinum at approximately a quarter ; highway to Siberia, 1130 m. by rail and river N K. Imm Momw. 
of a million, the output of platinum being equal to 95 % of the j Pop. (iK;v)» 31.350; (1897), 45.403. During summer it has 
world** total output. Coal ami coke to the extent of 300,000 * regular steam communication with Karan, *>05 m> distant, and 
to 500,000 tons, salt to 300,000 tons, asbestos and other minerals ! it is connected bv rad (311 m)with Kkatrrinburg on the cast 
arc also obtained. The first place among the manufacturing ' ride of the Krais. The town is mostly built of winnI, with 
industries is taken by flourmill*. The cutting of pm iuus stone* j broad strrrts and wide squares, and has a somewhat poor aspect, 
is extensively carried on throughout tlie villages on the eastern ; especially when compared with Kkatrrinburg. It is the scat of a 
slope of the Krai Mountain*, the chief market for them being at ; bishop of the Orthodox Greek Church, and lias an ecclesiastical 
Kkaterinburg. An active trade, greatly favoured by the easy ! seminary and a military school, l aside* s sevetal scientific 

• ommunication of the chief centres of the mining industry with 1 institution* (the* l r id swirly of littoral »i ti mes, an hives 

the market of Nizhniy Novgorod on the one side and with the 1 committee, technical society), and a scientific. museum. It* 
network of Silurian rivers on the other, is earned on in metals industries develop but slowly , the 1 Kiel works U ing ship-building 
and metal ware*, minerals, timlxr and wooden wares, tallow, ‘ yards, tanneries, chemical work*, saw mills, btuklielcU, < upper 
Nkins. cattle, furs, corn and linseed. l.argc caravans dev end the foundries. ma< hincry work*, soap amj « amlle la* tones and rope- 
aflhicnt* of the Kama every spring, and rea. h the fairs of larihev works. The government has a mamifac tury of steel gun* and 
and Nizhniy Novgorod, or descend the Volga to Samara and munition* of war in the immediate neighbourhood of the towiV 
Astrakhan; while Kkaterinburg is an important centre for the j The present site of Penn was occupied, as early as 156^? by a 
trade with Siberia. The fairs at I rbit, second in importance only settlement named Bruklianovo, founded by one of the 

to that of Nizhniy Novgorod, and Ivanov (in the distric t of * Strogonovs; tins se ttlement seem* to have received the name 

Shadrinsk) are centres for supplying Siliena with groerrio* and <»( Pe rm in the 17th century. A cnpptr works was founded in 
manufac tured wares, as also for the purc hase of tea, of furs for the immediate nrighUmrhood in 17*3, and in 1781 it received 
Russia, and of aim and cattle for the mining districts. The 1 hief officially the name of Perm, and lxvarncr an Administrative centre 
« ommcri ial centres arc Kkaterinburg, Irbit, Perm, Kamvshluv, l*»th for the country and fur the mining region. 

Shadrinsk and (hrrdyn. ; PERMEABILITY, MAGNETIC, the ratio of the magnetic 

Perm is more largely provided with educational institution* ! induction or flux density many medium to the inducing magnetic 
and primary schools than most of the government* of central force. In the C*.C«.S. electromagnetic; system of unit* the 
Russia. Besides the ecclesiastical seminary at Perm there is a jiermealnlity is regarded as a pure numlxr, and its talue in 
mining M'hool at EkatrrinlMirg. 'Ihe Penn zetwtvo or provinc ial , empty kjwcc is Ucken a* unity. The jiermcalahty of a metal 
counc il is one of the most active in Russia in promoting the spread l^elongmg to tltc ferromagnetic das* mm, mikcl, colwdt and 
of education and agrinjltural knowledge among the peasant*. M^me of their alloys— is a func tion of the magnetic force, and 
The government is intersec led by a railway from Perm east also depends upon the previous magnetic history of the qiec irnen. 
wards across the Krais, and theme southwards along their , As the force increases from zero the permeability of a given 
eastern slope to Kkaterinburg, Chelyabinsk (main Siberian specimen rises to a maximum, which may amount to several 
trunk line) and Tyumen ; also by a railway from Perm to Kotlas, j thousand*, and then gradually fall* off, tending to liecumo unity 
at the head of the Northern Dvina. ; when the force is increased without limit. Every other sole 

History. —Remains of palaeolithic man, everywhere ver>’ srar*t ■ ^tane'e ha* a c constant jiermeal>ility . whi< h differs from unity only 
m Russia, have not yet been diM-ovem) in the upper basin* of the j by a very small fraction; if the subsume is paramagnetic, »U 
Kama and Oh, with the exception, perhaps, of a single human j ^x-rmeability is a little greater chan 1 ; if diamagnetic , a little less. 
4 uH found in a cavern on the Chanva(ba&m of Kama), together The c onception of permeability (Lat. per, thnmgh^uvi mrarr , to 
with a skull of Vrsus spe’atus. Neolithic remains are met with in j wafldcr), 1* due to Faraday, who spoke of it as M conducting 
immense quanuties on both Ural sk***. Still larger quantities { power for magnetism ” (ExpmtncnUd K'stanhti, xxvi ), and Hie 
of implements belonging to an early Finnish, or rather Ugrian, ! term now in u*e was introduced by W, Thomson (I/>rd Kelvin), 
‘ivil nation are found everywhere in the basin of the Kama. I in 187*1 having been suggested by a hydrokineti^ analogy 
Herodotus speaks of the richness of this country inhabited by i f Reprint of Paper* an hUatottahn and Ma^netnm. %%%)., xh«.). 
the l grians, who kept up a brisk traffic with the Greek colony It »« generally nf imfiortance that the iroif employed in the 
of Olbia near the mouth of the Dnieper, and with the Ikop/rus construe ti<m of electrical ma< hinrry sUn^d high 

liy way of the Sea of Azov and the yilga. The precise jxnod perm ''ability under iNe magnethr lout to which it is tv bo 
.it which the left the d»*t net fr*r thr v»otH^rn «iw*w- I MihWi*/ 1 r ^01 ;*cSrf M*'.-^ri^u.) 
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PERMEAMETER, an instrument for rapidly measuring the 
permeability of a sample of iron or steel with »ufTi< lent accuracy 
for many commercial purposes. The name was first applied 
by S. I*. Thompson to an apparatus devised by himself in ifiqo, 
which indicates the mer banical force required to cletai h one end 
of the sample, arranged as the core of a straight electromagnet, 
from an iron yoke ol special form; when this force is known, the 
permeability ran l)e easily calculated. (See Magnetism.) 

PERMIAN, in geology, the youngest and uppermost system of 
strata of the Palaeozoic series, situated aliove the Carboniferous 
and Mow the Trias. The term “ Permian ” (derived from the 




Russian province of Perm, where the rocks are extensively 
developed) was introduced in 1M41 by Sir R. 1 . Murchison. In 
England the scries of red sandstones, conglomerates, breccias 
and marls which overlie the Coal Measures were at one time 
grouped together in one great formation as the ** New Red 
Sandstone, in contradistinction to the Old Red Sandstone 


2(*ic disappears, and we have a great accumulation of red, arenaccoui 
and gravelly rocks. 

The lower subdivision attains its greatest devclojwncnt in the 
vale of the Eden, where it consists of brick-rod sandstones, the 
Penrith sandstone sem-s, with some beds of calcarvous conglomerate 
or breccia, locally known an " brock rum." derived from the waste 
of the Carboniferous Limestone. These red rucks extend across 
the Solway into the valley* of the Nith and Annan, in the south 
of Scotland, where they lie unconformably on the Lower Silurian 
rocks. Their breccias consist of fragment* of the adjacent Silurian 
grcywacke* and shales, but near Dumfries some calcareous breccias 
; or " brock nuns " occur. These breccia ted masses have evidently 
j accumulated in small lakes or narrow fiords. Much farther south. 

< in Stalfordshirc, and in the districts of the Clent and Abberlcy 
1 Hills, the brecciated conglomerates in the Permian series attain a 
thickness of 400 ft. Tiny liave U-en shown by Sir A. C. Ramsay 
to consist in large measure of volcanic rocks, grits, slates and lime* 
stones, which can 1 h‘ identified with rock* on the borders of Wales. 
Some of the stones are * ft in diameter and show distinct striation. 
The same writer pointed out that these Permian drift-bed* cannot be 
distinguishes! by any essential character from modern glacial drifts; 
on the other hand, W. W*Ki riband others have opjs»Msl this view. 

The middle Milnlivisiim is the chief repository of fossils m the 
Permian system. Its strata are not r«* 1 . but consist of a lower 
*one of hard brown shale with occasional thin limestone funds 
(Marl Slate) and an upjxr thick mas* of dolomite (Magnesian 
Limestone). The latter is the chief feature in the Permian develop- 
ment of the east of England. It corresponds with the Zeehstem 
of Germany, as the Marl Slate does witn the Kupftr-si hitfer. It 
ih a wry variable rock in it** lithological characters, being sometimes 
dull, earthy. finegrained and fossihfvrous. in other plates quite 
crystalline, and composed of globular, reniform. botiyoidal. or 
other irngular innervtion* of crystalline and frequenlly internally 
radiated dolomite. Though the Magnesian Limestone run* as a 
thick persistent rone down the ead of England, it is represented 
on the lomcadure and Cheshire Mde by bright red and van gated 
sandstone covered by a thin group of red marls, uitli numerous 
thin courses of limestone, containing Schizodus. /fa kevtlha ami 
other characteristic fossil* of the Magnesian Limestone. 

Concerning the rocks classed as Permian in the central counties 
of England there exists some doubt, for recent work tends to show 
that the lower parts are clearly related to the CarUmiferous rocks 
i by their fossils; while there is little ev idence to warrant th«- ex* lusion 
I of the higher lied* from the Trias. Similarly in south Devon, 
where red sandstones and coarse breccia* are well exposed, it lias 
liven found difficult to say whether the series should l*e iega r de»l 
as Triasuc or Permian, th aigh the prevailing tendency i.s to letam 
them in the latter system. 


bflow the Carboniferous : t hoy were likewise known as the 
Poikilitic series (from Or, iroouAr*, mottled) fmm their mottled 
or vaffeguted colour, They are now divided into two system* 
or groups of formations; the lower portion being included in the 
Palaeozoic series under the name Permian, the upper portion 
being relegated to the Mesozoic scries and termed Trias. In 
Oermanv the name Ilyas was proposed by J . Hareon for the rocks 
of this age on account of the twofold nature of the series in 
Thuringia, Saxony, fire. 'The intimate strut igniphintl relation 
ship that exists in many quarters between the Permian rocks 
and the Carboniferous beds, and the practical difficult n*s in the 
wav of drawing a satisfactory' base-line to the system, have led 
to the adoption of the term Permo-carbomffrmu in South 
Africa, southern Asia, America, Australia and Russia, for strata 
upon this horizon : C\ W. von (Jumbel used " Post-carbon M in 
this sense. In a similar manner Perm# /rnwoV has been 
employed in eases where a strutigraphieal pissagc from rock* with 
Permian fossils to others bearing a Triassie fauna is apparent. 

The Permian system in England consists of the following sub 
divisions ; — 

W. of KndUivi E, of KngUiul. 


3. Upper . 
a. Middle 


Lower. . 


f Rod sandstones, clays, and) , 

‘ • \ gypsum 

f Magnesian limestone . . . 'I m 

'• I Marl ala to . I " 

Red and variegated sandstone N 
Reddish-brown and purple I 
sandstones and marls, with | 
calcareous conglometa^ j 1 j 000 •• 
and breccia* of volcanic I 
rocks J 


50-100 ft. 


100*250 


Thu " Dva* “ f vpc of the system is found in enormous masse* 
of strata Hanking the Mar/ Sfountain*. and also in the Rluno 
provinces, S«ixony. Thutingta. Havana and Bohemia. In general 
terms it may U* said that in this region there is a lower sandy and 
1 onglomerattc suNlivisjon with an upper one more talcairoiis; 
the former is known as the tfothUf^endr, the latter as the Ztckutnn 
group. On the south side of the liuis Mountains the following 
xuImIiv isions arc rcc<tgm/«d ; - 

Anhydrite, gypsum, rock salt, dolomite, m.irl fetid 
l‘i»i>er -I an 'l limestone. The amoiphtuis evpsum is the 
i* t | « hief mend* r of this group; the limestone 1* *ome- 
timesi full »»f bituine 

/ Dolomite (//a upt doiomit). crystalline granular 
Middle J (A\ii uku\u' , <c)> and tine powdery (.iu/it) with gypsum 
(at bottom. 

/echMctn limestone, an argillaceous. thin tabled 
compact limestone 15 to ijo it. thick. 

Lower Kupfcr schiefer, a Mack bituminous cop|**r N anng 
1 hludc, not mure than 2 it. thick, ollcii much less. 


\hludc, not mure than 2 it. thick 
I but very constant. 

* /rclvstrin conglomerate and cal 


Fmm the thicknesses herv given it is evident that the Permian 
rock* have a Vwy difleront development on the twi> side* of England. 
On the east side, from the coast of Northumberland southwards 
to the plains of the Trent, they consist cluefly of a great central 
masts of limeatone. But im the west side of the IVnnine Chain, 
axul extending *>uthw*r4s into the central counties, the calcareous 


k /rclvstrin conglomerate and calcareous sandstone. 
! ■ f Kel sandstom-s {Krcurntuh tirvLv. red sluhs 

' 3 * Up(xar I (A/oM.tif Uxb) with sheets ol fiudaphyic tutf, and 

j £ | quartx-porphyi y conglomerate (HWera. Ot+rhof, 

! 3 UsWrrw and Tamhuk ixxl*). 

' Sandstones and glimieriit*** [TMolayer Iks!*) on 

I ? black *hale* with iwx>r cod scams and clay iron- 

% stone* (l.rbach and (iwVau/cr beds>. 

it Lower Sandstones And xlwle, with scams of cviai on rrd 
5 and grey sandsiom** and shah** with impure 

J limestone* {Cusrl Kxl*. inclmlmg Mossebach b«l*, 

aipper. and Gehrcn IkxIs, lower). 

The name kWi/iqm/z or [ret! dea<l layer) wa* 

given bv the miners l»ecaiise their on> dis;«pfsea c*1 in the ml 
rocks below the cv>ppcr-l*esring Kupfer-schiefer. The Kupfer- 
| schiefer. although so thin, has been worked in the Mans f eld district 
for a long period; it contains abundant remains of fLsh (PaJatomscus. 
Platy*'”***) And plant* {L'ltmamma). The beds of rock salt in the 
German Zechstqiti are of the greatest importance; at Sperenberg 
near Berlin it ha* been # praetnted to a <)epth of 4000 ft. 
Associated with the salt, gypsum and anhydrite are numerous 
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potassium and nu^cttam mJIi, inclitdtas ounalldr. kif^ntc 
and potyhalite, which arc exploited at Ma&durt and aic the only 
important potassium deposits known. Penman rock* of the 
Rot hlieg code tvpf are scat ter cd over a wale area in I ‘mnee. 
wdierr the lower bird* are usually contormahle with thr ( o*l 
In the upj*t beds occur the bituminous or " Boghead " shale ot 
Autun. In Russia strata o( this age cover an enormous aiu. in 
the ITal region, in the government.* of IVrm. Kas.it). Kostroma, 
and in Armenia. The Russian Permian shots* no sharp dniMon 
into two series; the two tv pcs of deposit tend to 1** mote mixed 
ami include m addition some deposit* o( the nuuo open The 

general jkxjucik« logins with the Artimsk bods, sandy and marly or 
conglomeratic bed* in ckvse connexion with the CaiUmttvrous. 
overlain by the Kunpir limestones and dolomite*; the*** are followed 
by ml fresh wra ter sandstone*, over which come* an imputAUt 
hth* of copper (tearing sandstones and conglomeiate*. Above 
this, m Kostroma. Vyatka and lusan there i» a cakaioous aiul 
dokmntie sene*, the so-called '* Russian Zcvhstcin *' with marine 
fossils; the uppermost bed* are red marls, with few fresh water 
fossils, the TurhruM bed*. 

The character of the fo&sil* in the iVfmtan of the Mediterranean 
ami siuth-ruHt Eu rope - well c*cim4»tied *n the drp»tl» of Sicily 
together with their more generally calcar you* nature, indicate 
a more open sea and more stable marine conditions than obtained 
farther north. This wa is traceable aciov» southeast Russia 
into the middle of Asia, through Turkestan and IVr'ia into the 
Salt Range of India, where the Productus limestone may Ic taken 
as representative of the normal marine plan of IVrrman limes 
Southwards, howeser. of the Nerbudda Stiver another and quite 
distinct continental assemblage of deposits holds the Kirnind. 
vi*. the lower portion of the great fresh water tkmdw&na system 
The coarse laJihtr train at the base arr succeeded by the 

sandstone* and sliahw of the Karkatbjrt rr»>u/>. with numerous 
owl seams, and tlwse in turn are followed by the /htmwJa irrirc 
(upwards of i«,ooo ft) of similar rock*, with ironstones and \erv 
valuable coal sea ms. All these strata arc characteris'd l»v the 

C resrncr ot the Glussoptm* flora, A similar succession of lads has 
iet) recorded in northwest Afgliamsfan. In close j< Utmn-vhtp 
with the lower ntrmlwT* of the Indian Gondw&na sene*. both as 
regards fossil contents and lithological character*. are the lowet 
Knnyo bids of South Africa fDwvka conglomerate. Kcu si wiles and 
mud* tone*. Beaufort l>cd* and Kimbeiley shales}. «Jm» rhi: ceal 
Baring bed* of the Transvaal; the Peinio taiU»nifrr*»ut rock* of 
Australia (including the rich coal measure* of Newcastle, the Greta 
co.»l measures and marine beds, uppor and lower, of New South 
Wales; those of Tasmania, the Bowen River bed* of Ou^r inland, 
and the Bacchus Maidi glaci.il bed* of Victoria), and similar rocks 
in New Zealand (Maitai formation, south island ; Mini Mountain lime 
stone and Rimutaka beds of the north island) and South America 
In North AmnuM Permian rock* occur in the east in Prnn*vlvunia 
Wr>t Virginia. Maryland and Ohio (” l'p|»ef Baron Measures * 'I. 
and tu himr Edward I -Lind. New |ifuu*wi«k. where tin y miuhiI 
the C'arUmiferous rock* \rr\ regularly West of the Mississippi, 
in Texas (;«»*«* ft , including the Wichita lasts. ( |e,»r |-Wk and 
Double Mountain Iwdd. Kansas and Nebraska. the Petnuan is 
more extensive and on the whole is more readily sojwtraMo form the 
t'arUmifcrou*. lleie th« lower b<h air marine and contain many 
limestones and dolomites; the higher Uds are mainly tod saiul* 


stones and mails with gypsum; in Texan it t* of interest to note 
the wyumwe of copper stained at rata. These upper ’* Red Bed* " 
are often not clearly distinguishable from the Trtaa. 

/j/f e/ tk* /Vvmmw i'rru*f -The record* of the plant* and animal* 
of this |vuoil are comparatively meagre. The |iUnti show that 
a gradual change from the (\uUimimuM type* waa in program. 
Two floral regions are clear V imliutut, a northern aiul a aiulkm. 
In the latter, which wwv t»e tvgatdod ax amlrnuiooui with the 
continent ot Gondw&n*. the Lrpidodetidron*, StgilUiucs. Calami tu*. 
At . the Goal Measure* gave place to a distinct flora, named from 
t he prevalence of bfosso pfrm, thr Gtoswiptcf is (tongue 4 ern] flora. 
Trace* of this southern flora have lx<ii found in northern Russia 
Gmnfdmoptms. CaUtpten, /aewtopjem. NAiro/Vert-c IPafrAia, 
IWfiiA, ( .\apt*rhM, Barer* are charactertwtic Permian 
genera. Among the larger animal* amphilHan* occupied a pxuni 
nent position. tlieu footprint* being very common in tlie sauds tones, 
they include numerous Uabyunthodottt*, Aithtfvmtnti, Nlrnw- 
rain. RmruAiojuimr w>. At this time the true reptile* began to 
leave their remains in the rock*; many highly interesting form* are 
known -Pai<uok«u*9t* t J't^rroi. (turns, Stpfwstttmum ; other* having 
cerl. in nuunnvali.su characterutua include PtttioxdmusX vaoemaAuj. 

Among the foliea may l>e mentioned rlalvtomui, 
I'tfWtwiMwi, AmUvptsru*. pleutiu **iku*. Turning to tlta inverte- 
brates, undoubtedly the m<vnt mtmwting feature i* gradual intro- 
duction into the C«phaiu)xaU of the ammonite liku forma »uch 
a« Atcdhi »Mui 4 H’twr^donM, P^pduotrnt*, in plaoa of iho more 
simple hdnd guiuatitea of the 1 .nU>mfifou*. Brachiojsod* 
kornJut. RidnW/»«i fumttfu), luyoroa and total* were 
In* no moan* Mane in the more »%prn Penman aoaa. Stkitodus 
SfkJnikttmn. Stu'pkaJjna iiMftust. Myopkoma, inm\ahn4, tinUrrth 
pium are dial act eristic Penman rnolhincs. The last of the trik>bil<m 
appear* m the Penman ot North Ametka. 

The evidence «» far obtained itiduates that in Permian time* 
much ot the land in the northern hemisphere was near the general 
m. i level, and that condition* of eonrucVtable avidity prevailed 
which involved the repeated isolation and evaporation of matine 
lagi * ms and Jand-lockcd M'a*. South of thin region hi Europe and 
Asia there extended an o|*rn *’ Mediterranean J * .sea. the " Trthya** 
of K Sue**; while over an enormou* area in the southern hemisphere 
a great land area wa* spread. “ fmtidwAna hind/' the land of the 
tflossopteri* flora. At nutny point* in thi* \a*l tuut, aa we have 
wen, coaise < oiigloitHtatic ueixiMt*, Takhir, Bwyka, Bacchus 
Marsh. Ac , indicate (vrofound glacial condition*, which some have 
thought wnr pfeM-nt also in Britain, Germany and elsewhere 
in the north Mcnlerate eAith movnne*nt» were taking (4a ce in 
North America, where the Aptwihuhian and Ouachita mountains 
were in c^uim' of elevation, and in Europe this was a time of groat 
\ oh a me activity. In the Sa-il region volcanic rock* in Ihc lowri 
l<f»thl»c*gemle base N^n j^encf ratcvl for ffr*» ft. without reaching 
the hdtoin, and elsewhere in cenftal Kiiropu great sheets of nun 
tcin|*iran«xms cpiatt* poip1i>vv. granite |mj* trliyi y. mrlaphvte and 
jiorphvritc are afmndanl with tin ir * ottes|Mmdiug tuft*. Meruphytes 
and tulls ap(MNir in the Vosges, which in the south of Prance' are 
ermtinous masses <*f rmlaphyre and quarfr |«ntphyry> Basic lavas 
and tutls ctuluw’, piente, olivine Iwisall and tuff*' were 

erupted from many small vent* m Avtslure and the Null Iwain, 
antf I soic lavas occur also in llevoiishtie Vnh^imc rock* occur 
also in New Zealand. Sumatra aii>t the Transvaal. 


Ta*»ki of Permcin Strata, showing af»pro\imaf«* oirreUtinin. 
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RintHEHCEfl — The literature dealing with the Permian and 
Permo-Carboniferous is very extensive; If. B. Geinitz, J. Marcou, 
Sir R. 1 . Murchison, Sir A. C. Ramsay, II. Potoni*, R. Zeillcr, 
O, Feistmantcl, E. A. Newell, Arbcr, A. C. Seward, f. Bisthoff, 
C. Ochsenxtus. E. Moisisovics. V. Amalitzky, I*'. Xoetling. C. Diencr. 
A. Thc li 11 erync hew, A. Karpinsky, W, Waagcn, If. I\ and W. T. 
Plan ford, G. H. Girty ami very many others have madj- important 
contributions to the subject. Numerous references will be found 
in Sir A. Gcikic, Textbook of Geology, 4th cd. ( and in the annual 
Geological Literature of the Geological Society of J -on don. See 
also an Interesting summary by C. Schuchert, " The Russian 
Carboniferous and Permian compared with those of India and 
America/’ /Inter. Journ. Sci. (1900), 4th series, vol. xxii.pp. 29 set]., 
am! a general account of the systern in Lethaea gcognostica, Th. I. 
Bd. II., T. f reehand others (Stuttgart, 1897 1902). If. Everting, 
" Zur Geologic- derdcutac hen /echsteiruuilz/' Kg l geolog. Lande satt At. 
(Berlin, 1907), gives a full account of the salt and potassium-bearing 
beds. (J.A.H.) 

PERNAMBUCO, a north-eastern state of Brazil, bounded N. 
by Ceard and Parahyba, E. by the Atlantic, S. by Alagoas and 
Bahia, and W. by Piauhy. Area, 49,573 sq. m.; pop. (1900), 
1,178,150. It comprises a comparatively narrow coastal zone, 
a high inland plateau* and an intermediate zone formed by the 
terraces and slopes between the two. Jts surface is much broken 
by the remains of the ancient plateau which has been worn down 
by erosion, leaving escarpments and ranges of flat-topped 
mountains, called chapadas , capped in pla<es by horizontal 
layers of sandstone. Ranges of these chapadas form the 
boundary lines with three states the Serras dos Irmaos and 
Verrnclha with Piauhv, the Serra do Aruripc with ( card, and the 
Serra dos Cariris Velhos with Parahyba. The coastal zone is 
low, well-wooded and fertile. It has a hot, humid climate, 
relieved to some extent by the south-east trade winds. This 
region is locally known as the mattas (forests). The middle zone, 
called the caatinga or agreste region, has a drier climate and 
lighter vegetation. The inland region, called the serldo, is high, 
stony, and dry, and frequently devastated by prolonged droughts 
(seccas). The climate is characterized by hot days and cool 
nights, and is considered healthy, though the daily change tends 
to provoke bronchial, catarrhal and inflammatory' diseases. 
There are two dearly defined seasons, a rainy season from March 
to June, and a dry season for the remaining months. The rivers 
of* the state include a number of small plateau streams flowing 
southard to the Silo Francisco River, and several large streams 
in the eastern part flowing eastward to the At hint ic. The former 
are the MoxotA, Emu, Pajehu, Terra Nova, Brigidu, Boa ista 
and Pontal, and arc dry channels the greater part of the year. 
The largest of the coastal rivers are the Goyanna, which is formed 
by the confluence of the Tracunhacrn and Capibaribe-mirtm, 
and drains a rich agricultural region in the north-cast part of 
the state; the Cupibaribo, which has its source in the Serra de 
Jucarurd and flows eastward to the Atlanta* at Recife with a 
course of ncurly 300 m.; the lpojuca, which rises in the Serra de 
Aldeia Velha and reaches the coast south of Recife ; the Ser inhat n 
and the Una. A large tributary of the last the Rio J.u uhipe, 
forms part of the boundary line with Alagoas. 

Pernambuco is chiefly agricultural, the lowlands being devoted 
to sugar anti fruit, with coffee in some of the more elevated 
localities, the agreste region to cotton, tobacco, Indian corn, 
beans and stock, ami the sertJo to grazing anti in some localities 
to cotton. Sugur, molasses, rum (aguardenle or caiha(.t), 
tobacco and fruit are largely exported, foco-nuts, cacao, 
bananas, mangoes and other tropical fruits are produced in 
profusion, but the production of foodstuffs (l)eans, Indian corn, 
mundiocu, &c.) is not sufficient for^ocal consumption. Manga- 
beira rubber is collected to a limited extent, and pias^avu fibre 
is an article of export. Orchids are also collected for export tin j 
the districts of Garanhuns and Timbauba. Cotton- weaving and 
cigar-making arc the principal manufacturing industries, after 
the large tngmhos dcvotejl to the manufacture of sugar and rum. 
The railways of the state are the Recife and S 3 o*Franci>co (77 m.V 
Central deJPewnimbuco( 13a m.) and Sul de Pernambuco ( 1 20 m.) 

* all government properties leased to the Great Western of 
Brazil Railway ( o f Ltd., since 1901. Besides these there are the 
line ffom Rccif^to I-inyeiro and TindWiki (112 m.), with an 


extension from Timbauba to Pilar (24 m.). All these lines 
concentrate at the port of Recife. The capital of the state is 
Recife, commonly known among foreigners .is Pernambuco. 
There are a number of large towns in the state, but the census 
returns include their populations in those of the municipios 
(communes) to which they belong. The most important are : 
Bezerros (17,484), Bom Jardim (40,160), Brcjo da Madre de 
Deus (13,655), a town of the higher agrefte region, Cabo (13,337), 
Caruaru (17,844), Escada (9331), Garanhuns (32,788, covering 
six towns and villages), Gloria de Goytd (24,554), Goyanna 
( ! 5,436), Limoeiro (21,576), Olinda (8080), the old colonial 
capital and episcopal see, Rio Formosa (60S0), Timbauba 
(9514) and Victoria (32,422). 

Pernambuco was first settled in 1526 by Christovflo Jacques 
who founded a settlement on the Rio Iguarassu that was after- 
wards abandoned. The first permanent setth ment was made 
by Duarte Coelho Pereira at Olinda in 1530, and four years later 
Ik? was granted a capitanki of 50 leagues extending from the mouth 
of the Sflo Francisco northward to that of the Iguarassu. Adjacent 
to this grant on the north was the capitama of ltamaraca, 
granted to Pero Ixipcs dc Souza, whic h covered the remainder 
of the present state. The capitania of Pernambuco was ably 
governed and took an active part in the expulsion of the French 
from the trading pjsts established along the coast northward to 
Maranhio, and in establishing Portuguese colonies in their 
places. In 1630 Pernambuco was occupied by the Dutch and 
continued under their rule until 1654. Although an active 
guerrilla warfare was waged against the Dutch during a large part 
of that period, they did much to promote the agricultural and 
commercial interests of the colony, especially under the wise 
administration of Maurice of Nassau. In 1817 Pernambuco was 
the sc ene of a revolutionary outbreak, which resulted in the 
separation of the present states of Alagoas and Rio Grande do 
Norte, Ceard and Parahyba having Ixien detached in 1799. 
There was another insurrection in 1822 when the Portuguese 
captain-general, Luiz de Rego, and his garrison were expelled, and 
in 1824 dissatisfaction with the arbitrary pnxeedings of Dom 
Pedro I. at Rio de Janeiro led to a separatist revolution for the 
formation of a new state, to he called the Federate) do Equador. 
There was another outbreak in 11831 and frequent disorders down 
to i848,whcn they culminated in another unsuccessful revolution. 
The population of the Pernambuco srrtdo has always been noted 
for its turbulent, lawless character, due partly to distance from 
the coast where the bulk of the population is concentrated, 
partly to difficult means of communication, and partly to the 
fact that this remote region has long been the refuge of criminals 
from the coast towns. 

PERNAU (in Russ. Pernor* and in Ksthonian Pcrnolin), a 
seaport and watering-place of western Russia, in the government 
of Livonia, 155 m. N. of Riga, on the left bank uf the Pernau or 
Pcrnova, which about half a mile farther down enters the Bay 
of Pernau, the northern arm of the Gulf of Riga. Pop., 12,856. 
The harbour is usually free from ice from the end of April to the 
middle of December. 

Founded on the right side of the river in .255 by one of the 
bishops of Ooscl, Pernau soon became a flourishing place. In 
the K>th century it was occupied in succession by the Swedes, 
the Poles and the Teutonic Knights. After 1599 the Poles 
transferred the town to the left side of the river; and in 1642 
the Swedes, who had been in possession since 1617, strengthened 
it with regular fortifications. In 1710 it was taken by the 
Russians, and the fortress is now demolished. 

PERNE, ANDREW (c. 1519-1589), vice-chancellor of Cam- 
bridge University and dean of Ely, bom about 1519, was son of 
John Pcrnc of East Bilnev, Norfolk. He was educated at St 
John’s College, Cambridge, graduating B.A. in 1539, B.D. in 
1547, and D.D. in 1552. He was elected fellow of Queens' in 
1540, and vice-president in 1551, and was five times vice- 
chancellor; but he owes his notoriety to his remarkable versa ility, 
and, like the vicar of Bray, he was always faithful to the national 
religion, whatever it might be. In April 1547 he advocated 
C.uVdic doctrine*, but recanted two months later, and his 
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IVotestant faith was strengthened during Edward VI '$ reign; 
he was appointee) a royal chaplain and canon of Windsor. Soon 
after Mary's accession, however, he perceived the error of his 
ways and was made master of Peterhouse in 1554 and dean of 
Ely m 1557. He preached the sermon in 1556 when the bodies 
of Bucer and Fagius were disinterred and burnt for heresy . and 
afto in 1560 when thes^ proceedings were reversed ami the dead 
heretics were rehabilitated. In Elizabeth's reign he subscribed 
the Thirty-nine Articles, denounced the pope and tried to 
convert Abbot Keclcenham to Protestantism; and in 15H4 
Whitgift in vain recommended him for a bishopric. He diet! 
on the 26th of April 1589. He was selected as the type of 
Anglican prelate by the authors of the Martin Mar-prelate 
trai ts and other Puritans, who nicknamed him ** Old Andrew 
Turncoat/* “Andrew Amhn/’ “Old Father Palinode/' Cam- 
bridge wits, it was said, translated “ pemo “ by “ 1 turn, ] rat. 

I change often ** : and a coat that had often been turnetl was 
said to have been " pemed/" • • (VP P.) 

FftRONNE, it town of northern Frame, capital of an arron- 
di-ssemmt of the department of Somme, on the right hank of 
the Somme at its confluence with the Cologne, 35 m. E. In* X. 
of Amiens by rail. Pop. (190*)), 3698. The church of St Jean 
(1509-1525) was greatly damaged during the bombardment of 
1870-71, but has since been restored. The castle of Plrnnne 
still retains four large conical-roofed towers dating from the j 
middle ages, one of which is said to have been the prison of j 
I/mi is XI. in 1468, when he was forced to agree to the " Treaty j 
of P^ronne/* IVronne has a sub-prefecture, a tribunal of first 1 
instance, and a communal college. Its trade and industry are ’ 
of little importance. 

The Frankish kings had a villa At IVronne, which Clovis H. 
gave to Erchinoaldus, mayor of the palace. The latter founded 
a monastery' here, and raised in honour of St Fury a mlletriate ; 
< hurch, which was a wealthy establishment until the Revolution ; ! 
it is the burial-place of Charles the Simple, who died of starvation ! 
in a dungeon in IVronne, into which he had been thrown bv the 
count of Vermandois(929V After the death of Philip of Alsace, 
Peronne, which he had inherited through his wife, es< heated to 
the French Crown in the reign of Philip Augustus, from whom in 
1209 it received a cliartcr. By the treaty of Arras (1455) it 
was given to the Burgundians; N night hark bv I/mis XI., it 
passed again into the hands of diaries the Bold in 1465. On ! 
the death of Charles, however, in 1477, I/mis XI. resumed , 
possession. In 153ft the emperor Charles V. Iiesirgrd P6rt»nne, I 
but without success; in its defence a w»»man railed Marie Fourf 
greatlv di*tingubhed herself. A statue of her stands in the town ; 
and the anniversary of the raising of the siege is ^ t ill celebrated 
annually. It wits the first town after Paris at which the F/ague 
was proclaimed in 1577. IVronne’ 5 greatest* misfortunes 
• wotrred during the Franro-Orman War. It was invented on 
the 27th of Decemhrr 1870, and bombarded from the 28th to 
the 9th of the following January*, upon which date, on account of 
the sufferings of the civil population, among whom small pox ■ 
had broken out, it was compelled to capitulate. 

PEftOVSKYTB, or Pfkofskitk, a mineral consisting of fftlrium 
titanate, CaTiO,. usually with a small proportion of the calcium 
replaced by* iron. The crystal* found in schistose rocks hAve 
the form of cubes, which are sometime* modified on the edge* 
and comers by numerous small planes; on the other hand, the 
crystal* occurring as an accessory constituent of eruptive rock* 
are octahedral in form and microscopic in sire. Although 
geometrically mbk\ the crystal* are always doubly refracting, 
and they sometimes show evidence of complex mimetic twinning ; 
their structure as shown in polarized light is very similar to 
that of the mineral borarite. and they are therefore described as 
pseudo-cubic. There are distinct cleavages parallel to the face* 
of the cube. The colour varies from pale yellow to blarkixh- 
hrown and the lustre is adamantine to metallic ; the crystals are 
transparent to opaque. The index of refraction is high, the 
hardness 5J. and the specific gravity 4*0. The mineral was 
discovered at Achmatovsk near Zlatoust in the t'ral* by G. 
Rose in 1839, and named in honour* of Fount L. A. IVrovsky ; 


at this locality large tubes occur with ralcite and magnetite in 
a chlorite-schist. Similar crystal* are also found in talc-schist 
at Zermatt in Switzerland. The mirraropic octahedral 
crystals are characteristic of melilite basalt and nephrime 
basalt ; they have also been found in peridotite and serpen- 
tine. (L. J. K) 

PEROWNB, JOHN JAMBS STEWART (1823-1904). English 
bishop, was bom, of Huguenot ancestry’, at Burdwan, Bengal, 
on the 13th of March 1823, He was Hunted at Norwich and 
at Corpus Christi College, Cambridge, becoming a fellow in 18411, 
After holding a chair in King's College. l/>ndon, he was appointed 
vice-principal at St David’s College, Ijsmpeter (1862-1872). 
In 1808 he was llulsean lecturer, taking a* hi* subject Immor- 
tality. He was elected canon of I jandaff in t 869, dean of Peter- 
horemgh 1878, and in 1891 $u<‘ceeded Henry Philpott a* bishop 
of Won-ester. IVrowne was a good Hebrew scholar of the old 
type and sat on the Old Testament Revision Committee. He 
is best remembered as the general editor of the Camfmdftf 
Ihbif for S< hoots atut Cotters. His chiqf works were a Com- 
mentary on the Hook of Psalms (2 vols., 1864 iH 68) and a life of 
Bishop Thirlw all (1877 1878). He resigned his see in 1901, and 
died on the 6th of November 1904. 

pbroz (Petrous, IViv us. ft . 33: Perotes, Proc>op. Pert , I. 3 
and Agath. iv. 27; the modern form of the name is Keros, Firtw, 

< f. Fttrsoun), Sassanid king of Persia, a.i>. 457-484, son of 
Yordegrrd 11 . He rebelled against his brother llomird III,, 
and in 459 defeated and killed him with the help of the Kpht ha- 
lites. nr White Huns, who had invaded Bactria. He also killed 
most of his other relatives, and persecuted the Christian*. But 
he favoured the introduction of Nestorianism, in opposition to 
the orthodox creed of Byzantium. With the Roman* lie main- 
tained j ware, but he tried to keep down the Fpht halite*, who 
liegan to compter eastern Iran. 'Hie Roman* supported him 
with subsidies ; but all hi* war* were disastrous. Once I*e was 
himself taken prisoner and had to give hi* son Kavadh a* hostage 
till after two year* he was able to pay a heavy ransom. ’IVn 
he broke the treaty again and advanced with a Urge army. 
But he IohI hi* way in the eastern desert and perished with 
hi* whole armv (484). The Fphtlmlite* invaded and plun- 
dered Persia for two years, till at last a noble Persian from 
the old famdv of Karen. Zarmthr (or Sokhra), restored* some 
degree of order. He raised Ha lash, a brother of IVr<V, to tfie 
throne. (Ei*. M.) 

PERPENDICULAR PERIOD, the term given fry Ihoma* 
Rxkman to the third period of Got hie ar<hite<tme m England, 
in consequence of the great predominance of perpendicular line*. 
In the Utrr example* of the Decorated period the omission of 
the circle* in the tracery had led to the employment of curves 
of double curvature which developed into flamboyant tracery, 
and the introduction of the perpendicular lines wa* a reaction 
in the contrary dire< turn. The mollion* of the wimlowr* (which 
are sometime* of immense sire, *0 a* to give greater spare for 
the stained glass) are carried up into the arch mould of the 
windows, and the upper portion is subdivided by additional 
mulhon*. The buttresses and wall surface are likewise divided 
up into vertical panel*. The doorway* are frequently enclosed 
within a vjtiare bead over the arch mouldings, the spandrif* 
Iceing fitted with quat refoils or tracery. Inside the rhurrJt the 
tnforium disappear*. or its place is filled with panelling, and 
greater importance is given to the clerestory window* which 
constitute the finest feature* in the churches of this period. The 
moulding* are flatter and le*| effective than those of the earlier 
period*, and one of the chief characteristics is the introduction 
of large elliptical hollow*. The finest features of this period are 
the magnificent timber roofs, such a* tho*e of Westminster Hall 
(1395), Christ Church Hall, Oxford, and CYnsby Hall, 

'f"hr earliest example* of the Perpqpdicular period, dating 
from 1360, are found at Glow ester, where tlie masons of the 
cathedral would seem to have hem fsr in ndvamw of those in 
other town*. Among other building* of note are the choir and 
tower of York Cathedral (1389-1407); ♦he have and western 
transept* of Canterbury Cathedral f' 3 )*~ f 4 '*t i"*** 
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(towards the end of the 15th century); New College, Oxford 
(1380-1386); the Beauchamp Chapel, Warwick (1381-139O; 
the nave and aisles of Winchester Cathedral (1 39*/- *4 *9); ^ IC 
transept and tower of Merton College, Oxford (1424-145°); 
Manchester Cathedral (1422); the central tower of Gloucester 
Cathedra! (1454-1457), and that of Magdalen College, Oxford 
(1475 1480). To those examples should be added the towers 
at Wrexham, Coventry, Evesham, and St Mary’s at Taunton, 
the first being of exceptional magnificence. 

PERPENT, or Parpknt Stones, in architecture, fxmd or 
“ through stones,” the Suitovoi of the Greeks and Romans, long 
stones going right through walls, and tying them together from 
face to fare. The 0 . Fr. par pain, modern parpainjs, from which 
this word is derived, is obscure in origin. It may be from a 
supposed Ia&t. perpaf»o % prrpaginis , formed like compa^o, a 
joint, from the root of pan^ere, to fasten, and meaning ** some- 
thing fastened together,” or from some popular corruption 
of Lat. perpendicubon, plummet or plumb line (pir or pendere , 
to hang), referring loathe smooth perpendicular faces of the 
stone, 

PERPETUAL MOTION, or Perpetuum Mobile, in its usual 
significance, not simply a machine which will go on moving for 
ever, but a machine which, once set in motion, will go on doing 
useful work without drawing on any external source of energy ,or a 
machine which in every complete cycle of its operation will give 
forth more energy than it has absorbed. Briefly, a perpetual 
motion usually means a machine which will create energy. 

The earlier seekers after the “ perpetuum mobile ” did not 
always appreciate the exact nature of their quest; for we find 
among their ideals a clock that would periodically rewind itself, 
and thus go without human interference as long as its machinery 
would last. The energy created by such a machine would 
simply lie the work done in overcoming the friction of its parts, 
so that its projectors might Ik? held merely to have? ln’en ignorant 
of the laws of friction and of the dynamic' theory of heat. Most 
of the perpetual motionists, however, had more practical views, 
and explicitly declared the object of their inventions to tie the* 
doing of useful work, such as raising water, grinding corn, and 
so on. Like the exact quadrature of the circle, the transmuta- 
tion of metals and other famous problems of antiquity, the 
pcrpcUptl motion has now heroine a venerable paradox. Still, 
like these others, it retains a great historic al interest. Just as 
some of the most interesting brunches of modern pure mathe- 
matics sprang from the problem of squaring the circle, its 
the researches of the alc hemists developed into the sc ienc e of 
modern chemistry, so, as the result ot the vain searc h after the 
perpetual motion, there grew up the greatest of all the general- 
izations of physical science, the principle of the conservation of 
energy. 

There was a time when the problem of the perpetual motion 
was one worthy of the attention of a philosopher. Before that 
analysis of the action of ordinary machines which led to the laws 
of dynamic's, and the discussion of the dynamic al intorde|>endent c 
of natural phenomena whic h accompanied the establishment of 
the dynamical theory of heat, there was nothing plainly unreason- 
able in the idea that work might be done by the mere concatena- 
tion of machinery. It had not then been proved that energy is 
uncrcatablc and indestruc tible in the ordinary c ourse of nature ; 
even now that proof has only been given by induc tion from long 
observation of facts. There was a time when wise men believed 
that a spirit, whose maintenance would cost nothing, could by 
ic art be summoned from the tty?ep to do his master's work ; 
it was just as reasonable to suppose that a structure of wood, 
brass and iron could be found to work under like conditions. 
The disproof is in both cases alike. No such spirit has ever 
existed, save in the imagination of his describes and no such 
machine has ever been ^nown to act. save in the fancy of its 
inventor. * 

The principle of *he conservation of energy, which in one 
sense is simply denial of the possibility of a perpetual motion, 
rests on facts drawn from every branch of physical science ; and, 
alth'&gh its full establishment only dates from the middle of the 


19th century, yet so numerous are the cases in u hich it has been 
tested, so various the deductions from it that have been proved 
to accord with experience, that it is now regarded as one of the 
best-established laws of nature. Consequently, on any one wf*j 
calls it in question is thrown the burden of pro\ ing his case. If 
any mac hine were produced whose source of energy could not at 
| once be traced, a man of science (complete fret <Jom of investi- 
j gation being supposed) woujd in the firift place try' to trace its 
power to some hidden source of a kind already known; or in the 
last resort he would seek for a source of energy of a new kind and 
give it a new name. Any assertion of creation of energy by 
means of a mere machine would have to be authenticated in 
many instances, and established by long investigation, before it 
1 could be received in modem science. The ca^* is precisely as 
with the law of gravitation; if any apparent exception to this 
were observed in the case of some heavenly body, astronomers, 
instead of denying the law, would immediately seek to explain 
the occurrence by a widtr application of it, say by including in 
their calculations the effect of some disturbing body hitherto 
neglected. If a man likes to indulge the notion that, after all, 
an exception to the law of the conservation ol energy may Ik? 
found, and, provided he submits his idea to the tc ->t of experiment 
at his own c harges without annoying his neighb« airs, all that can 
l>e said is that he is engaged in an unpromising * nterprise. The 
case i» otherwise with the projector who comes forward with 
some machine which c laims by the mere ingenuity of its contri- 
vance to multiply the energy supplied to it from some of the 
ordinary sources of nature and sets to work to pester scientific 
men to examine his supposed discovery, or attempts therewith 
to induce the' credulous to waste their money. This is by far 
the largest c lass of perpetnabmot ion -mongers nowadays. The 
interest of sue h c ases is that attaching to the morbid anatomy 
of the human mind. Perhaps the most striking feature about 
them is the woful sameness of the symptoms of their madness. 
As a body perpetual-motion seekers are ambitious, lovers of the 
short path to wealth and fame, but wholly superficial. Their 
imcntions are very rarely characterized even by mechanical 
ingenuity. Sometimes indeed the inventor has simply bewildered 
himself by the complexity of his device; but in most cases the 
machines of the perpetual motional are of child like simplicity, 
remarkable only for the extraordinary assertions of the inventor 
concerning them. Wealth of ideas there is none; simply asser- 
tions that >11 1 h an«l such a mac hinc soIvcn the problem, although 
an identical contrivance has lieen shown to do no such thing by 
the brutal test of standing still in the hands of many previous 
inventors. Hosts of the seekers for the perpetual motion have 
attacked their insoluble problem with less than a schoolboy’s 
share of the requisite knowledge; and their confidence as a rule 
is in proportion to their ignorance. Very often they get no 
further than a* mere prospec tus, on the strength of which they 
c laim some imaginary reward, or offer their precious discovery 
for sale; sometimes they get the length of a model which wants 
only the last perfection (already in the inventor's brain) to 
solve the great problem; sometimes fraud is made to supply the 
motive power which their real or pretended efforts liuvc failed to 
discover. 

It was no doubt the barefaced fallacy of most of the plaits for 
perpetual motion that led the majority of scientific: men to 
conclude at a very earlv date that the " perpetuum mobile ” 
was an impossibility. We find the Paris Academy of Sciences 
refusing, as early as 1775, to receive schemes for the perpetual 
motion, which they c lass w ith solutions of the duplication of the 
' cube, the trisection of an angle and the quadrature of the circle. 
Stevinus and l^ilmitz seem to ha\e regarded its impossibility as 
axiomatic; and Newton at the beginning of his Prtnapia states, 
so far as ordinary mechanics arc concerned, a principle which 
virtually amounts to the same thing. 

The famous proof of P. De la Hire simply refers to some of 
the more common gravitational perpetu.il motions. The truth 
is, as we have said already, that, if proof is to be given, or 
considered necessary, it must proceed by induction from all 
physical phenomena. • 
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It wo»;td serve no twin! purpose here t«> give an rxhau>(ive 
hHtoricJ amount* o( the valines of mankind in pursuit of the 
* perpet jum mol lie.’’ The reader may refer to Henry Dinks’s 
fyrpftuum Mob:'f (? vote., 1861 and 1870), from which, for 
the most part. w<* select the following facts. 

Ily Ur the m<* -t numerous class of perpetual motions i* that 
winch xxb 10 uviue the action of gravity upon rigid soluls. We 
have not read of .i«y uatuai proposal of the kind, but the mo»i 
obvious thing to .*nagme m this way would be to procure some 
*ub*tanc'* whi<h 1 tvrtvpt* gra\ national attraction. If this could 
U- had. then, by .lUoducmg a plate of it underneath a hodv while 
it was i*»»cd. u< could elevate the body without doing work; 
th»*n. removing X\ - plate, we could allow the KhIv to fall and do 
w-rk; c^entru-* r id her imposing device t»cing added to move 
»!<e V.rav nation 1 'cnvpter. l-vlvdd a perpetual motion complete ! 
J \e grv«.i «li:hcub. v is that u<# one h is found the proper material 
f.*r an inter* tptcr 

I’ig 1 rtpie-en** one of the merit ancient and oftmest -repeated 
of gravitational jerpeitui motions. The idea is that the halls 

rolling in the compartment* 
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dwrtwrrn the felloe and the run 
of the wheel will, on the whole, j 
so comport thcm*elvri» that the | 
moment &lmut the centre of I 
those on the descend. ng side 
rxciwts tlie moment of those on 
the Ascending aide Fndle** 

\ lev ice*. Mich iv curved vpuko, 
levers with rlliow joints, occeiv 
tikrv Ac . have !*«*« propped 
for effecting this impmiUlity. 
The student of dynamic* At 
ome convince* himxdf tliat im 
machinery can effect any such 
result ; brcaisv* if we give the 
wheel a r >mplcte turn, so that ' 
each lull return* to its original 
pillion the whole work done by the Ian.ll will, at the 
<••11.1l that 1 lone <*ii it. Wr know licit if the law* of motion l*e 
true, m each *tcp the kinetic energy given to the whole mm« m of 
wh»e| and IwvlN i% espial to that taken from the potential energy 
<tl the b clb loss what b <1iwi|v\ttvt in the form of heat by (fictional 
force*, or vie ■ versa, if the wheel and hall* lie losing kinetic 
eneigv -ave that the friction in Uith case* 1ea<l* to divsifMtion. \ 
So that, whatever the sv-frm may l«»*e. if can, alter it i* left to itself, 
never gam energy during it* motion. ■ 

The two must famou* prrprtuul motion* <*f history. vir. the • 
wheel* of the marque** ol Worcester (d. 1 r ✓#* ) and of t’ouiu ilka j 
<»i|fvracu*. were prolmbly c»f tl»i* tv j*\ I li<* marques* of \\\»j<e<dit ! 
Vive* the following account of his mat lune in hi* (‘rntuf v 0/ intent noth 

Mrt v*‘ • - 

" to provide and make that all the Weight* of the ties* ending side 
of a Wheel shall be perpetually bother from the CVniic than th<»*.e 
ol the mounting Mdc. and yet espial in mimlxT and heft to one side 
" the oth'T A nmM imnsfiblr thing if not* seen but tried Indore 
the late kins? (of blessed memory) in the Townr, bv mv dm*. lion*, 
two Extraordinary Fml»a**adoni accompanying Hi* Majesty, Am) 
the Duke of Nukmcnd. and I>tikc Hamilton , with most of the Court, 
attending him. The Wheel w a* 14 Fuot over, and Weight* of 
yo pounds apiece. Sir Will tarn Utilise, tlien I aep tenant of the 
Tearer, can justify it. with several other* They all saw that no 
sooner these great Weight* passed the Diameter tyne of the lower 
side, but they hung a foot further from the Outre, nor no sooner 
I>avsed the Diameter line of the upper side but they hung a hx»t 
nearer. Ite pleased to judge the consequence.” 

1 We may here notice, *0 far a* more recent tim*-* are concerned, 
the claim of an American enthusiast, who. hav mg worked a Ifampson 

f vlant for liquefying air, stated tliat 1 Fh of liquid air sufficed to 
tquefy ten. and of these ten seven could be employed a* a source 
of motive power. whilst the remaining three could lx* utilized in the 
production of another to lb of the liquid ga*. Tlure was ihu* 
available an inexhaustible supply of energy* ! The absurdity of 
the proposition i* obvious to any one acquainted writh live law* 
of thermodynamic*. Of more interest is the radium clock devised 
bv the Hon. K. j. Strutt. This consist* of a vacuum vessel from 
the top of which depend* a short tube containing a fragment of a 
radioactive substance. At the lower end of thi* Inlw there are 
two gold leases a* in an electroscope. Fused into the side* of the 
vacuum vessel at point* where Inc extended gold haves touch 
the glass arc two platinum wire*, the outer ends of which are 
earthed. The ” clock ” acts a* follow*. The radio-active Mibstancc 
emit* a preponderating number of positively electrified particle*, 
so that tne leaves become charged and hence extended On contact 
with the wires hwel into the vend, this charge is conducted away 
and the leaves fall together. The process is then repeated, and 
will continue until all the coergy of tne radium has been disaipatod. 
This period is extremely long, for 1000 years most elapse before 
even half the radium has disappeared ~ to. 


Orffyraeu* (who^e real name was Johann Fmst Elias Dealer) 
fio^o 1 74 si *l*i ot>uine*l dutiaguishcd patronage for lus invention. 
Hu last wheel, h r he appear* to have constructed morn than one, 
was 12 ft. in ihametcr and t ft. a in. broad; it consisted of a 
light framework of wood, covered in with oilcloth so that the 
intenor was concealed, and was mounted on an axle which had no 
visible connexion with any external mover. It was examined 
and approved of by the landgrave of Hcwse-Cassel. in whose castle 
at Weuawmtein it t* said to nave gone for eight weeks in a sealed 
room. The most remarkable thing about this machine ts that it 
evidently iai|*i*ed upon the mathematician W. J. 'ffiisvmntle, 
who wrote a letter to Newton giving an account of his examination 
of Orffyiaeus’s wheel undertaken at the tequesit of the landgrave, 
wherein he profrwtw himself d iota tt -dun! with the proofs theretofore 
given of the impossibility of perfietual mutton, and indicates his 
opuihin tlut the invention of ihttviarui is worthy of investigation. 
He himself, howrever, was* not allowed to examine the inferior of 
tlie wheel. The inventor neeni* to have destroyed it himself. One 
story 1* that he did so on account of difficulties with the landgrave'* 
government a* to a licence for it ; another that he was annoyed at 
the examination by ‘stirs vesande, and wrote on the wall of the room 
containing the fragments of his model that he had destroyed it 
because of the imjiertinent curiosity of *sf»ra\twinde. 

Ihc overbalancing wheel perpetual motion seems to be as old as 
the ijth century. Dirties quotes an account of an invention by 
NYiUr* dr Honecort. an arthltcxt whose sketchbook U still preserve*! 
in the Fcolc* de* C hnrtrs at Fwttn. l>e Ifunetort says, Many a 
time have skilful workmen tried to contrive a wheel that shall 
turn of itvelf; here i* a way to do it bv means of an uneven number 
of mallet*, or by quicksilver.” lie thereupon give* a rude sketch 
of a wheel with mallet* jointed to its cue under ence It would 
a p| tear from some of the manuscripts of l^oiiardo da Vinci Oust he 
had worlml with MnnUr notions. 

Another wlieme of the perpetual motkmist la a water* wheel 
whn It shall feed its own mill stream This notion is probably 
at old a« the first miller who exiterirncod the diflicultv of a drv 
wflsm. One form In figured in trie Malhemttu «•/ u of 

liivhop Wilkins the eswuitisl jiort of it is the water 

m rew <d Art lumodes, which appears in many of fhe earlier mat limes 
uf this class. Some of the later ones dispense with even the 
subtlety of the water screw, and Iroldly represent a water w head 
pumping the water noon its own bucket*. 

Perpetual motion* lout»de«l on the hydtofdatica! t»ara<1ox are not 
uncommon ; Denis Fapin exjioM'* one of these in the Vkthn>pku<ti 
Itanta* tu'n* for iMy r Hie most naive 
of these devices is that illustrated in fig. 2, 
fhe idea of which is that the larger 
quantity of water in the whirr iwrt of the 
vessel weighing more will oyrrlsiUnce the 
smaller quantity in the narrower part. *<i 
that the water will run met at l\ and so 
mi continually. 

Capillary attraction has also been a 
favourite field for the vmiii qmwt ; for. If 
by cafullary a* turn fluids ran lx* made to 
disolwv the law of never rising sInivo 
tln ir own level, what so easy am thus to 
produce a continual ascent and overflow, 

and thu* jxifietual motion ^ Various scheme* of this kind, fn 
volvdng an emllcwa Imnd which should raise more water by ft* 
ca{Hllary Action on one side than on the other, have been promised. 
The most celelx’Ated is tliat of Sir William Congreve (17721^48). 
Fi r, (fig. M is an inrlincsl plane over pulleys; at the top and bottom 
travels an endless band of sj*onge, atud, and over this again an 
endfe** liand of heavy weight* punted together. The whola stands 
over the surface of m!»U water. The capillary aclkm raises the 
water in ab, whereas tlie 
same thing cannot hap* 
in th<* part ad, since 
the weights squeefe the 
water out. Hence, inch 
for inch, ah is heavier 
than ad- but we know 
lhat if so were only juft 
as heavy inch Uw inch 
aa ad there would lie 
equilibrium, if the! wavy 
chain lx* also uniform; 
therefore the extra 
weight of ah will cause 
the chain to move round 
in tlie direction of tlie 
arrow, and thi* will go 
on continually. 

The more recondite 
vehicles of energy, *uch as electricity and faagtMtfism. ara 
aekhim drawn upon by perpetual- mot ion inventors tfttan might 
perhaps be expected. William Gilbert, in hit treatise Da 
M of mate, allude* to some of them, and Btsbdb Wilkins m e n t i ons 
among others a machine ” wherein a 9 loadstaNp is so deposed 
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that it shall draw onto it ou a roc lined plane a ballet of steel, 
which, still, a» it ascends near to the loadstone, may be contrived 
to fall through some hole in the plane and so to return unto 
the place whence at first it began to move, and being there, 
the loadstone will again attract it upwards, till, coming to this 
hole, it will fall down again, and so the motion shall be perpetual/ 1 
The fact that screen 1 ! do exist whereby electrical and magnetic 
action can be cut off would seem to open a door for the perpetual* 
motion seeker. Unfortunately the bringing up and removing of 
these screens involves in all coses just that gain or loss of work which 
is demanded by the law of the conservation of energy. A sliocmaker 
of Linlithgow called Spence pretended that he had found a black 
substance which intercepted magnetic attraction and repulsion, 
and he produced two machines which were moved, as he asserted, 
by the agency of permanent magnets, thanks to the black suhatancc. 
The fraud was speedily exposed, but it is worthy of remark that 
Sir David lirewster thought the thing worth mentioning in a letter 
to the Annulet de chtrnie (thtH), wherein he states " that Mr Plavfair 
and Captain Kater have inspected both of these machines and arc 
satisftea that they resolve the problem of perpetual motion/' 

'Hie present writer once was sent an elaborate drawing of a 
locomotive engine which was to be worked by the agency of per- 
manent magnets. Ho forgets the dctuiU, but it wa* not so Min pic 
;«s the plan represented in fig. q, where 
M and N are permanent magnets, whose 
attraction Is "screened" by the wooden 
blocks A and B from the upper left and 
lower right quadrants of the soft iron 
wheel W, which consequently is attracted 
round in the same direction by both M 
and N, and thus goes on for ever. 

One more page from this chapter of the 
book of human folly; the author is the 
famous Jean Bernoulli the elder. Wo 
translate his I .a tin, as far as possible, into 
modern phraseology. In the first place 
wo must premise tho following (see fig. 5). 
(1) If there be two fluids of different 
densities whose densities are In the ratio 
of G to L, the height of equiponderating 
cylinders on cqiinl bases will be in the inverse ratio of L to G. 
(2) Aciordinglv, if tho height AC of one fluid, contained in the vase 
AD, lx in this taiio to the height Kb' of the other liquid, which is 
in a tube open at lxith ends, the liquids so placed will remain at 
rest, (i) Wherefore, if AC be to r.F in a greater ratio than L 
to G, the liquid in the tube will ascend; or if the tulie lx: not 
mirticiently long the liquid will overflow at tho orifice 1£ (this 
follows from hydrostatic principles). (4) It is possible to have two 
liquids of different density that will mix. (s) It is possible lo 
howci a filter, cola ruler, or other separator, by means of which tho 
lighter liquid mixed with tho heavier may bo separated again 

there! (tnn. 

i'onstrmtion, -These things being presupposed Nays Bernoulli), 
1 thus const! ucl a perpetual motion. Let there no taken in any 
(if you pleas**, in equal) quantities two 
liquids ot diflercnt «lcns»ties nu\e<l 
together (which may tx* had by hyp 4), 
and let the ratio of their densities be 
first determined, and lx* the heavier to 
the lighter as G to L. thou with the 
mixture let tlu> vase AD In? tilled up 
to A. This done let the tul>c li l\ open 
at lx>th ends, lx* taken of such a length 
that At* : FF * <tL : G -1- L; let the lower 
orifice 1* of this tulx> lx* stopped, or 
rather covered with the filter or other 
material separating the lighter liquid 
fioin the hea\ier (which may aUo lx? 
had by hvp. 5); now let the iu!»e thus 
prepared W immersed to the Ixdtom of 
the vessel CD; 1 say that the liquid will 
continually ascent! through the orifice 
1*' of tho tu lx* and overflow by the 
. orifice K upon the liquid below. 

Demons/ ro/h'N . — Because the orifice 
F of the tube is covered l»y the filter 
(by constr.) which separates tho lighter liquid from the heavier, 
if follow* that, if tho tube lx* immersed to the bottom of the 
wsaet, tho lighter dquid alone which is mixed with the heavier 
ought to ri»o through the filter into the tut*\ and that, too, higher 
than tho surface of tho surrounding liquid (by hvp. a), so that 
AC : EF « zt, : G -f L ; but since bv constr. AC : FF > zL : G -4- L 
it necessarily follows (by hyp. 3) that the lighter liquid will How 
out by the orifice K into # t lie vessel tx-low, ami there will meet tho 
heavier and lx* again mixed with it; and it will then penetrate 
tho filter, again ascend the tube, and be a second time driven 
through the upper orifice* Thus, therefore, will the flow be con- 
tinuod for ever. — Q.K.D. 

Bernoulli then pitaceds to apply this theory to explain tho per- 
potutu rise of w^tcr to mountains, and its flow in river* to the 
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wsa, which others had falsely attributed to capillary action — hi* 
idea being that it was an effect of the different densities of salt and 
fresh water. 

One really is at a loss with Bernoulli's wonderful theory, whether 
to admire most the conscientious statement of the hypothesis, the 
prim logic of the demonstration, so carefully cut according to the 
pattern of the ancients, or the weighty superstructure built on so 
trail a foundation. Most of our perpetual motions were clearly 
the result of too little learning; surely this one was the product 
of too much. # # (G. Cm.) 

PERPETUITY (Lat. perpetuus , continuous), the state of being 
perpetual or continuing for an indefinite time ; in law the tying-up 
of an estate for a lengthened period, for the purp* >se of preventing 
or restricting alienation. As being opposed to the interest of 
the state and individual effort, the creation of perpetuities has 
been considerably curtailed, and the rule agaimt perpetuities in 
the United Kingdom now forbids the making of an executory 
interest unless beginning within the period of any fixed number of 
existing lives and an additional period of twenty one years (with 
a few months added, if necessary, for the period of gestation). 
The rule applies to dispositions of personal property (see 
Accumulation) as well as of real property. There are certain 
exceptions to the rule, as in the case of limitations in mortmain 
and to charitable uses, and also in the case of a perpetuity created 
by act of parliament (e.g. the estate of Blenheim, settled on 
the duke of Marlborough, and Strathfieldsayc on the duke of 
Wellington). In the United States the English common-law rule 
against perpetuities obtains in many of the states; in others it 
has been replaced or reinforced by statutory' rules (see Gray on 
Alienation , $ 42). Charities may be established in perpetuity, 
<ind provision may be made for an accumulation of the funds for a 
reasonable time, r.g. for 100 years (Woodruff v. Marsh, 63 Conn. 
Rep. 125; 38 Amcr. St. Rep. 34b). The general tendency of 
American legislation is to favour tying up estates to a greater 
extent than was formerly approved. 

PERPIGNAN, a town of south-western France, capital of the 
department of By r£n£es-Orien tales, on the right bank of the Tet, 
7 in. from the Mediterranean and 42 m. S. by W. of Narbonne 
by rail. Pop. (1906), town, 32,683; commune, 38,898. The 
north-west quarter of the town is traversed by the Basse, a 
tributary of the Tet, while to the south it is overlooked by a 
citadel enclosing a castle (13th century) of the kings of Majorca. 
The chapel is remarkable as being a mixture of the Romanesque, 
Pointed and Moorish styles. The ramparts surrounding the 
citadel are the work of Louis XL, Charles V. and Vaub&n. The 
sculptures and caryatides still to Ixs seen on the gateway of the 
citadel were placed there by the duke of Alva. The cathedral 
of St Jean was begun in 1324 and finished in 1509. The most 
noteworthy feature in the building is an immense reredos of 
white marble (early 17th century) by Bartholomew Soler of 
Barcelona. 

In the north of the town commanding the gateway of Notre- 
Dame (1481) there stands a curious machicolatcd stronghold 
know n as the Castillet (14th and 15th centuries), now used as a 
prison. The buddings of the old university (18th century) 
contain the library and the museum, the latter possessing the 
first photographic proofs executed by Daguerre and a collection 
of sculptures and paintings. Statues of Francois Arago, the 
astronomer, and Hyaeinthc Rigaud, the painter, stand in the 
squares named after them. 

Perpignan is a fortified place of the first class, and seat of a 
prefect, a bishop and a court of assizes, and has tribunals of first 
instance and of commerce, a chamber of commerce, a branch of 
the Bank of France, a communal college for boys, a school of 
music and training colleges for both sexes. The higher tribunal 
of Andovic sits at Perpignan. Trade is in wine, iron, wool, oil, 
corks and leather. 

Perpignan dates at least from the 10th century. In the nth 
and 1 2th centuries it was a capital of the counts of Roussillon, 
from whom it passed in 1 1 72 to the kings of Aragon. Philip the 
Bold, king of France, died therein 1285, as he was returning from 
an unsuccessful expedition into Aragon. At that time it belonged 
to the kingdom of Majorca, and its sovereigns resided there 
until, in 1344. that small atata reverted to the possession of the 
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lung* of Aragon. » ho in 1 349 founded a university at Perpignan. 
When Louis XI. occupied Roussillon as security for money 
advanced by him to the king of Aragon, Perpignan resisted the 
French arms for a considerable time, and only yielded through 
stress of famine (March 15, 1475). Roussillon was restored to 
Aragon by ( hark < YU I. and Perpignan was again besieged in 
1543 under From s I , but without success. Later on, however, 
the inhabitants, .mgergd by the tyranny and cruelty of the 
Spanish governor, surrendered the»town to Louis XIIL The 
« itiidel held out u'ltil the 9th of September 1O43, and the place 
has ever since be!< nged to France, to w hich it was formally ceded 
by the Treaty of the Pyrenees (16 50). In 1603 the bishopric of 
Line was transfer d to Perpignan. 

'See P. Vital, i'-rpigna n dtfuit U % nriginri /wifw.) nvi foutt 
(1‘am, iN>ty. 

PERQUISITE ( Lit. per^uisilum, that which has been acquired 
by careful search ; frtquirtre, to search diligently), a term properly 
used of the profits which act rue to tjie header of an ufVu'e over and 
above the regular emoluments; also, in law, tlie casual profits, 
such as accrue by he riots, fines, reliefs, &*«\, to a lord of a manor 
above the yearly revenue from the copyholds. The word is , 
used generally of the casual profits allowed by custom to • 
servants or other employes from superfluous articles which the ! 
employer has enj« ved the use of or which arc supposed not to Ik i 
needed. j 

PERRAULT, CHARLES (1638*1703), French author, was : 
bom in Paris on the 13th of January 1638. Ills father, Pierrr 
IVrrault, was a barrister, all of whose four sons were men of some 
distinction: OauJe (1613-1688), the second, was by profession 
a physician, but l»eeamc the arrhiteit of the I»uvre, and trans- 
luted Vitruvius (1073), Charles was brought up at the College dr 
Beauvais, until he chose to quarrel with his masters, after wine h 
he was allowed to follow bis own bent in the way of study. He 
took his degree of Ucrncie rn droit at Orleans in 1651, and was 
almost immediate ly railed to the Paris bar. when*, however, he 
practised for a very* .short time. In 1O54 his brother betaine 
receiver-general of Paris, and made Charles his <lrrk. After 
nearly ten years id this employment he was, in 1**63. chosen bv 
C'olbert as his secretary to assist and ad\ ise him in matters 
relating to the arts and sciences, not forgetting literature, lie 
was controller-general of the department of public works, memlier 
• >f the commission that afterwards developed into the Academte 
Jrs inscriptions, and in 1671 he was admitted to the Academte 
tranfaise. Perrault justified his election in sevrral wavs. One 
was the orderly arrangement of the buviqrss affairs of the 
Academy, another was the suggestion of the custom of holding 
public stances for the reception of candidates, (ollxrrt’s death in 
16S3 put an end to Perrault’* official career, and he then gave 
himself up to literature, beginning with Saint Poulin deque dr 
Sole, avec une i pitre chretienne snr la penitence, ft* u tie ode aux 
»ouveaux contrrtts. The famous dispute of thr,an<ienl* and 
modems arose from a poem on the Slide de Louis le Grand ( 1687), 
read before the Academy by Perrault, on which BoiIcau com- 
mented in violent terms. Perrault had ideas and a will of his 
*»wn f and he published (4 vols., 1688-1696) his Par nil He de\ 
and e ns ft des mode r net . 'rhe controversy that followed in its 
train raged hotly in France, passed theme to England, and in 
the davs of Antoine Houdurt de la Muttc and Fenckm broke 


Hague in 1694. Rut IVrrault was no poet, and the merit of 
these pieces is entirely obscured by that of the prom tales, La 
| Belle au beds dormant, Pettt chaperon ranee, La Bathe Mme, Le 
\ Chat hotte , ljt% Fees, Cendttllon. Rufuet d la kanppe and Le rent 
potuet, which appeared in a volume with 1697 on the title-page, 
and with the general title of Histones on conies dn temps passi 
iirve des mot aisles. The frontispiece contained a placard with 
the inscription, Contes de ma mete JW. In 1876 Paul Lacroix 
attributed the stories to the authorship of Perrault** son, P. 
Darmancour, who signed the dedication, and was then, according 
to Lacroix, nineteen years old. And tew Iang has suggested 
that the son was a cluld. not a young man of nineteen, that he 
really wrote down the stories as lie heard them, and that they 
were then edited by his father. Ihis supposition would explain 
the mixture of nahet* and satire in the text, Perrault** other 
works include his Mrmotres (in which lie was assisted by his 
brother Claude), giv ing much valuable information on Collicrt*# 
ministry: an Knetde tiovestie written in ctdlalxiralion with his 
two brothers, and Les Homme s tllusttes qui ont porn m France 
pendant ct aide (3 vols., 1696 1700). Ik died on the 16th of 
May 1703, in Paris. His son, Perrault d’Arma-Court, was the 
author of a well known book, Contes des fees, containing the 
story of rindcrrlla, &c. 

Except the 1 aI«*. IVitauU* work* have not recently l**n re- 
prime*!. Ot ihcac there arc mauy tiwMrm edition*, r.g. by Paul 
LutmIx (iS/o), and by A. Ixbbwe f* Nouvrlle collcvtioii Janmt," 
187s); *l«t Pcrtautl's Popular Tates (Oxford, 1*88), which contain* 
the French text odiUxt t»y Andrew lang. with art Introduction, 
and an examination of the whikt* of each nlory. See Alan 
liippolytc J<i«auH, Hist, de la qtuteUt des annens el dtt modetnes 
(ifyl 

PERRERS (or I)k Windsor), ALICE (d. 1400), mistress of 
the English king Edward IIL, Ixrlonged probably to the Hert- 
lordslurc family of IVrrers, although it is also slated that she 
was of more humble bifth. Before 1 366 she had entered the 
service of Edward s queen. Phihppn, ami she appears later a* 
the wile of Sir \\ illiam de Windsor, deputy of Ireland (d, 1384). 
Her intimacy with the king began about 1366, and during the 
next few years ? lit: received from linn several grants of land 
; and gifts of jewels. Not content with the gicat influence which 
>he obtained over Edward, Alice interfered in the proceeding* 
of tlw courts of law' to secure sentences in favour of her fygnd*, 
or of those who had put chased her favour ; actions which induced 
the parliament of 1376 to forbid all women from practising 
m the law- courts. Alice was banished, but John of Gaunt, 
duke of I-itncodcr, allowed her to return to court after the death 
of Edward the Black Prince in June 1376, and the parliament 
of 1377 reversed the sentence against her. Again attempting 
to pervert the course of justice, shr was tried by the peer* and 
tanchcd after the death of Edward 111 . in June 1377; but this 
sentence was annulled two years later, and Alice regained soma 
influence at court. Her time, however, was mainly spent in 
law-suits, one lreing with William of Wykeharn, bishop of 
Winchester, and another with her dead husband* nephew and 
heir, John de Windwir. 

PERROIf, PIERRE CUILLIER (1753 1834), French military 
adventurer in India, whose name was originally Pierre Cuiilier, 
was bom in 1755 at ( h&teau du L)irc in France, the son of a 
cloth merchant. In 17K0 he went out to India as a sailor on a 


<>ut again in the country of its origin. As far as IVrrault is French frigate, deserted cm the Malalu&r coast, and made his 
concerned he was inferior to his adversaries in learning, but . way to upper India, where he enlisted in the rona of Gohod's 
decidedly superior to them in w it and politeness. ! c orps under a Scotsman named Sangster. In 1790 he took 

It is not known what drew* IVrrault to the composition of the ; service under J)c Boigne, and was appointed to the command 
only works of his which arc still read, but the taste for fairy • M hi* second brigade. In 1793 he assisted to win the battle 
stories and Oriental tales at court is noticed by Mme de Sevigni j of I^ardla against the nixam of Hvderaliad, and on IM BoigntV 
in 1676, and at the end of fives 17th century gave rise to the fairy j retirement became rommander-in-diicf of SindhiaV army, 
stones of Mile L’Htaitier de Villaudon, whose Biftartures itiftai- j At the liattle of Malpura (1800) he defeated the Rajput forces. 
eases appeared in 1696, of Mme d’Aulnoy and others, while After the defeat of Ljjain (fftor) he refused to send his troops 
Antoine Galhtnd's translation of the Thousand -and -One A r tfA/i to the aid of Sindhia. His treachery on this occasion shook hi# 
l^rlong* to the earh* years of the 18th century. The first of j position, and on the outbreak of war lietwcep Sindhia and thi 
Pcrrault’s contes, Griselidts , which is in verse, appeared m 1691, ; British in 1803 Perron was superseded and fled to the British 
and was reprinted with Peau t fane and Les Souhaits ridicules, j camp. In the battles of Delhi, Uiswi and«A#saye, Perron 9 # 
alto in verse, m a Recneil de pi des ewi ruses —published at the i battalions were completely destroyed # by Lojd Lake hnd 
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Sir Arthur Wellesley. He returned to Frame with a larg>- 
fortune, and died in 1834. 

Scf H. Ojmptun, European Military Adventurer % 0 / Hindustan 

PERRON (a French word meaning properly a “ large stone/’ 
Ital. petrone, from Lat. petra , Fr. pi err r, stone), in architecture, 
a term applied to it raised platform reached by steps in front of 
the entrance to a [wilding. The ^rand flight of external steps 
entering the mansions of the medieval nobility or high officials 
wax considered in itself a mark of jurisdiction, as it is said that 
sentence was there pronounced against criminals, who were 
afterwards executed at the font of the steps as at the Giant’s 
Stairs of the doge's palace at Venice. 

PERRONS, GIOVANNI (1704 1876), Italian theologian, was 
horn at Chicri (Piedmont) in 1794. He studied theology at 
Turin, and in his twenty-first year went to Rome, where he 
joined the Society of Jesus. In 1816 he was sent as professor 
of theology to Orvieto, and in 1823 was appointed to a similar 
post in the Collegium Komanum. From Ferrara, where he was 
rector of the Jesuit College after 1830, he returned to his teaching 
work in Rome, being made head of his old college in 1850. He 
took a leading part in the discussions which led up to the promul- 
gation of the dogma of the Immaculate Conception (1854), and 
in 1869 wax prominent on the Ultramontane side in the Vatican 
Council. His numerous dogmatic works are characteristic 
of orthodox modern Roman theology. They include Praelec - 
tionrs iheologicae (9 vols., Rome, 1835 sqq.), Praelectiones 
theologicae in compendium redactor (4 vols., Rome, 1845), 
II Hermesiantsmo (Rome, 1838), II Protestantismo e la regola 
di fede (3 vols., 1853), Dr divimtate I). ;V. Jesu Chrisli (3 vols., 
Turin, 1870). lie died on the 26th of August 1876. 

PERROT, SIR JOHN (e. 1527 1502), lord deputy of Ireland, 
was the son of Mary Berkley, who afterwards married Thomas 
Perrot, a Pembrokeshire gentleman. He was generally reputed 
to be a son of Henry VI 11 ., and was uttuched to the household 
of William Paulet, 1st marquess of Winchester. He was in this 
way brought to the notice of Henry VIII., who died, however, 
before fulfilling his promises of advancement, but Perrot was 
knighted at the coronation of Kdwurd VI. During Mary’s 
reign he suffered a short imprisonment on the charge of harbour- 
ing hi* uncle, Roln*rt Perrot, and other heretics. In spite of 
his Protestantism he received the castle and lordship of Carew 
in Pembrokeshire, and at the loginning of Elizabeth's reign 
he was entrusted with the naval defence of South Wales. In 
1570 Perrot reluctantly accepted the newlv created post of lord 
president of Munster. He landed at Waterford in February 
of the next year, and energetically set about the reduction of 
the province. In the course of two years he hunted down James 
FiUmaurice Fitzgerald, whose submission he received in 1572. 
Perrot resented the reinstatement of Gerald Fitzgerald. 15th 
earl of Desmond, and after vainly seeking his own recall left 
Ireland without leave in July 1573, and presenting himself at 
court w'lts allowed to resign his office, in which he was succeeded 
by Sir William Drury. He returned to his Welsh home, where 
he was fully occupied with his duties as vice-admiral of the 
Welsh seas and a member of the council of the marches. Al- 
though in 1578 he was accused by the deputy-admiral, Richard 
VaughAn, of tyranny, subversion of justice and of dealings with 
the pirates, he evidently retained the royal confidence, for he was 
made commissioner for piracy in Pembrokeshire in 1578, and in 
the next year was put in command of a squadron charged to 
intercept Spanish ships on the Irish coast. 

The recall of Arthur Grey, Lora Grey dc Wilton, in 1582, lefr 
vacant the office of lord deputy of Ireland, and Perrot t was 
Appointed to it early in 1584. Sir John Norris became lord 
president of Munster ami Sir Richard Bingham went to Con- 
naught. Perrot ’s chief instructions concerned the plantation 
of Munster, where the confiscated estates. Some 600,000 acres 
in extent, oh the earl of Desmond were to be given to English 
landlords at a nominal rent, provided that they brought with 
them English fanners and labourers. Before he had had time 
to etnbark on fhis enterprise he heard that the Highland dans 


of Maclean and Mae Donnell were raiding Ulster it the invitation 
of Sorley Boy Mac Donnell, the Scoto- Irish constable of Dunluce 
Castle. He marched into Ulster, but Sorley Boy escaped him, 
and crossed to Scotland, only to return later with reinforcements. 
The lord deputy was roundly abused by Eliza Ixrth for und^- 
taking “ a rush, unadvised journey/’ but Sorley Boy was 
reduced to submission in 1586. In 1585 Perrot succeeded in 
completing the “ composition of Connaught,” a scheme for a 
contract between Klizal>eth*and the landholder- of the province 
by which the queen should receive a small quit-rent. During 
his career as lord deputy he had established peace, and haU 
deserved well of Elizabeth. But a rash and violent temper, 
coupled with unsparing criticism, not to sav abuse, of his 
associates, had made lnrn numerous enemies. A hastily con- 
ceived plan for the conversion of the revenue- of St Patrick’s 
Cathedral, Dublin, to provide funds for the erection of two 
colleges, led to a violent quarrel with Adam Lnftus, archbishop 
of Armagh. Perrot had interfered in Bingham’s government 
of Connaught, and in May 1587 he actually struck Sir Nicholas 
Hagenal, the knight marshal, in the council chamber. Elizabeth 
decided to supersede him in January' 1588, but it was only six 
months later that his successor, Sir William Fit /.william, arrived 
in Dublin. After his return to Fmgland his enemies continued 
to work for his ruin, and a forged letter purporting to be from 
him to Philip II. of Spain gave colour to an accusation of 
treasonable correspondence with the queen's enemies, but when 
he wits tried before a special commission in 1592 the charge of 
high treason was chiefly based on his alleged contemptuous 
remarks about Elizabeth. He was found guilty, but died in the 
Tower in September 1592. Elizal>eth was said to have intended 
his pardon. 

A life of Sir John Perrot from a MS. dating from the end ol 
Kliz.ilwth’s rci^n wan printed in 172S. Sir James Perrot (1571- 
io*7), writer and jKilitician, was his illegitimate -sin. 

PERRY, MATTHEW CALBRAITH (1794 1858), American 
naval officer, was born in .South Kingston, Rhode Island, on the 
10th of April 1794. He became a midshipman in 1809, and 
served successively in the schooner “ Revenge " (then com- 
manded by bis brother, Oliver If. Perry) and the frigate 
” President.” In 1813 he became a lieutenant, and during the 
war of 1812 served in the frigate “ United States’’ (which, when 
aUindimed bv Perry, was blockaded in the harbour of New 
London, Connecticut), the ** President ” and the “ UhippowM.” 
Soon after the war Perry was assigned to the Brooklyn (New 
York) navy yard,. where he served till 1819. He became a 
commander in 1826, and during 1826 1830 was in the recruiting 
service at Boston, where he took a leading part in organizing the 
first naval apprentice system of the United States navy. He wax 
promoted in 1837 to the rank of captain (then the highest actual 
rank in the United States nivy), and in 1838-1840 commanded 
the “ Fulton LL," the first American steam war vessel. He also 
planned the *' Missouri ” and the " Mississippi,” the first steam 
frigates of t he United States navy, and was in command of the 
Brooklyn navy yard from June 1841 until March 1843, when he 
assumed command of a squadron sent to the African roast by 
the United States, under the Webster-Ashburton treaty, to aid 
in suppressing the slave trade. This command of a squadron 
entitled him to the honorary rank of commodore. On the 23rd 
of October 1846, during the Mexican War. Perry, in command of 
the steam vessels “ Vixen ” and “ Mr Lane/' and four schooners, 
attacked and captured Frontcra. at the mouth of the Tobaseo 
River, then pushed on up the river and (on the 24th) captured 
the town of Tohasco, thereby cutting of! Mexico from Yucatan. 
He relieved Commodore David Conner at Vera Cruz on the 21st 
of March 1847, and after a two days’ hombardment by a battery 
landed from the ships the city wall was breached sufficiently 
to admit the entrance of troops. 

Commodore Perry’s distinctive achievement, however, was 
his negotiation in 1854 of the treaty between the United States 
and Japan, which opened Japan to the influences of western 
civilization. Perry sailed from Norfolk, Virginia, on the 24th of 
November 1852, in the “ Mississippi.” He reached Hong- Kong 
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on the 7th of April and un the 8th of July dropped anchor off 
the citv of Uraga. on the western shore of the Bay of Yedo with 
the 41 Susquehanna," his flagship, the “ Mississippi/* and the 
dpups-of-war 44 Saratoga " and 44 Plymouth," On the 14th of 
July, accompanied by his officers and escorted by a body of 
armed marines and sailors (in all about 300 men), Ik went ashore 
and presented to commissioners especially appointed by the 
shOgun to receive ihenf, Resident Fillmore's letters to the em- 
peror, and his own credentials. A few days later the American 
feet sailed for Hong-Kong with the understanding that Perry 
would return in the following spring to receive the emperor's 
reply. On the 1 ith of February, accordingly, he reappeared in 
the Bay of Yedo with his fleet— this time composed of the 
44 Susquehanna/ ' 44 Powhatan " and 44 Mississippi/' and the 
tailing vessels 44 Y.indaJta/' 44 Lexington " and 44 Southampton/' 
and despite the protests of the Japanese selected an anchorage 
shout 12 m. farther up the bay, nearly opposite the present site 
nf Yokohama, and within about 10 m. of Yedo (Tokyd). Herr, 
*n the 31 >t of Mar h 1854, was concluded the first treaty (ratified 
at Simoda, on the a 1st of February* 1855, and proclaimed on the 
jand of June following) between the United States and Japan. 
The more important article# of this treaty provided that the port 
of Simoda, in the principality of Idzu, and the port of Hakodate, 
in the principality of Matsmai, were constituted as ports for 
the reception of American ship#, where they could buy such 
'tipplies as they needed; that Japanese vessels should assist 
American vessels driven ashore on the coasts of Japan, and that 
l he crews of such vessels should be properly caret! for at one of 
the two treaty ports; that shipwrecked and other American 
« itizrns in Japan should be as free as in other countries, within 
• ertain prescribed limits; that ships of the United States should 
lie permitted to trade at the two treaty ports under temporary 
regulations prescribed by the Japanese, that American ships 
should use only the ports named, except under stress of weather, 
and that privileges granted to other nations thereafter must also 
lie extended to the United States. C ommodore Perry died in 


KUY, a city and the county -seal of Xolife county, Okla- 
homa* U.S.A., 30 m. N. by K. of Guthrie. Pop* (1900), 3351, 
of whom 399 writ negroes. IVrrv is served by the Atchison 
Topeka \* Santa F 4 railway and by the St Lout* A San Francisco 
system. It is the commercial venire of a large agricultural and 
stock-raising region* which produces cotton and grain* Perry 
was settled in 1889. 

FURY (from Fr. poirt. from poirt> a pear), an ahalKilic 
beverage, obtained by llie fcnncnutkm of the juice <4 pears. 
The manufacture is in all essentials identical with that of 

ClDER (fJ>.). 

K8BYYILL8, a town of Boyle county, Kentucky* U.S.A.* 
about to m. W, of Danville. Pop. (1900), 431* Here on the 
8th of October 1863 Genera) Braxton Bragg, in command of the 
Confederate army of the Mississippi of about 16,000 men, with 
which he hud invaded Kentucky, fat^d about in hi* slow retreat 
across the state and gave battle to the Union army of the 
Ohio of about 40,000 (of whom only about a 1,000 wens actually 
engaged) commanded In' Major -Clcner^} Don Carlos Buell. 
Bragg's order tn attack was disregarded by Major-General 
Ixonidas Mk, who preferred adopting the " defensive-offensive ' 
rather than engage all of Buell's force. Bragg himself came on 
the field about 10 a m. and repeated his ortlers for an attack, but 
it was 2 p.m. before there was an actual engagement. Then 
after much delay on Polk's part the Confederate army joined 
battle with McCook's corps. The Confederate lines were broken 
and driven hack through Perry ville, where caissons, ammunition 
wagons and 140 officers and men were captured. Darkness had 
now come on, and in the night Bragg withdrew, liis losses 
were reported as 510 killed, 2635 wounded and $g 1 missing. 
The Union kiss was 845 killed. #851 wounded and 515 captured 
or missing. The liattic was drawn tactically, knit strategically 
it was a Union victory ami it virtually closed Bragg's unsuc- 
<t**fu! Kentucky campaign, which is sometimes called the 
Pcrryville campaign* 

PBRftEPOLIS, an ancient city of Persia, situates! some 40 in. 


New York City on the 4th of March 1858. 

A complete and readable account of this expedition, and its 
1 esults. acieotihc as well as political, compiled from the journals 
and reports of Commodore Perry and his officers, was published by 
the United States government under the title. Xarraftot of tht 
Htptdihon of an Amtruan Squadron to tht China Stmt and Japan 
U vote.. Washington. 1850). The first volume of this work, con- 
taining Commodore I’myi narrative, was also published *rnar«trly, 
A )>rief biography of lVrry is included >11 C harles Morris » //odri 
tf tht Savy tn Amrrua (Philadelphia and Lonvkm, 1907). See alwj 
William E. Griffis's Malthnt t atbraith Ptrry, *a typical Amtruan 
XaraJ Offictr (Boston. 1887). 

PERRY, OLIVER HAZARD (1785-1819). American naval 
officer, was bom at South Kingston, Rhode Island, on the 
23rd of August 1785. He entered the navy as, midshipman 
( 1 799) with his father, Christopher Raymond Perry (1761- 1818), 
a captain in the navy, and saw service against the Barbary 
pirates. At the beginning of the war of 1811 he was in 
'tmmiand of a flotilla at Newport, but was transferred (Feb. 
1813) to the Lakes. He served with Commodore Chaunccv, 
jnd then was sent from Lake Ontario to Lake Erie, where he 
took up the chief command at the end of March 1813. With 
the help of a strong detac hment of officers and men from the 
Atlantic coast he equipped a squadron consisting of one brig, 
>ix fine schooners and one sloop. Other vessels were laid down 
at Presque Isle (now Erie), where he concentrated the Lake 
Erie fleet in July. When Captain Perry appeared off Amherst- 
burg, where Captain Robert Iferiot Barclay (d. 1837), the 
British commander, was lying with his squadron, he had a 
very marked superiority. Captain Bairtay, after a hot en- 
casement— the Battle of Lake Erie — m whic h Captain Perry * 
lagship the “Lawrence/’ a brig, was so severely shattered 
(hat he had to lease her, was completely defeated. Perry* com- 
manded the “Java” m the Mediterranean expedition of 1815 * 
>8 6, and he died at Port of Spa : n in Trinidad on the 23rd of 
August 1819, of yellow fever contracted on the coast of Brazil. 

Sat O. H. Lyman, C o rnm o d ort O. H. Ptrry and tht War an tht 
L&lat (New York, 1905)* • 


N.K. of Shiraz, not far from where the small river ]*ulwar How# 
into the Kur (Kyrus). The site is marked try a large terra* c 
with it# cast side leaning on Kuhi Kahmet (" the Mount of 
. Grace ’’). The other three sides are formed by a retaining waM, 
j varying in height with the slope native ground from 14 to^i ft. ; 
j on the west side a magnificent double stair, of wry easy steps. 
‘ leads to the top. On this terrace are the ruins of a number of 
colossal buildings, all constructed of dark -grey marble from the 
adjacent mountain. Tlie stones were laid without mortar, and 
many of them are still in ntu. Especially striking are the huge 
pillars, of which a number still stand erect. Several of the 
buildings were never finished. F. Stolzt has shown that in 
some cases even the mason's rubbish has not been removed. 1 
These ruins, for which the name Ktml minsrt or ChihU mtnart 
('* the forty columns or minarets ”), (an lie traced back to the 
13th century, are now known as Takkti famthU (" the throne 
of lamshid ’ ). That they represent the Peraepotis captured 
and partly destroyed by Alexander the Great has been beyond 
dispute at least since the time of Pietro della Valle.* 

Behind Takhti lamshid are three sepulchre* hewn out of the 
rock in the hillside, the facade*, one of which «• incomplete, 
being richly ornamented with reliefs. About 8 m~ N.N.E., on 
the opposite side of the Pulwar, rises a perpendicular wall of 
rock, in which four similar tombs arc cut, at a considerable 
height from the bottom of the valley. The modern Persians 
calf this place Sahhi Ratio the picture of Rustam ”) from 
IHc'Sassanian reliefs beneath the opening, which they take to 
be a representation of the mythical hero Rustam. Thai the 

1 Cf. J. Chardin, K. Kacmpftr/ C. Nfctahr and W. Onselcy. 
Niebuhr's drawing**, though good. are. for the (isr poso of tbs arctih 
tedsra] student, inferior to dba great week of C. Tender. and still 
more to that of E. r isdin and P. Costs. Good skoUhes. c h f siy 
after FUadm, ara given by C Koasowttt. IjmnMumn ptdom* 
ptrutm (St Petersburg. 187s). in addition to these «ra have 
tH^tbrts^graphic plates In P Stoke** PtrttfkA^t (2 vol*,, Matts, 

* Lattma XV. (sd. Brighton, 1848b 8 048 seq. f f 




occupant* of these seven tombs were kings might be inferred from 
the sculptures, And one of those at Nukshi Rustam is expressly 
declared in its inscription to be the tomb of Darius HystaspLs, 
concerning whom Ctesias relates that his grave was in the face of 
a rock, and could only be reached by means of an apparatus 
of ropes. Ctesias mentions further, with regard to a number of 
Persian kings, cither that their remains were brought “ to the 
Persians/' or that they died there. 1 Now we know that Cyrus was 
buried at Pasargadae (qv.) and if there is any truth in the 
statement that the body of Cambyses was brought home “ to the 
Persians ” his bury ing-place must be sought somewhere beside 
that of his father. In order to identify the graves of Persepolis we 
must bear in mind that Ctesias assumes that it was the custom for 
a king to prepare his own tomb during his lifetime. Hence the 
kings buried at Nakshi Rustam are probably, besides Darius, 
Xerxes I., Artaxerxes I. and Darius il. Xerxes II., who reigned 
for a very short time, could scarcely have obtained so splendid 
a monument, and still less could the usurper Sogdianus (Secy* 
dianus). The two completed graves behind Takhti Jamshid 
would then belong to Artaxerxes II. and Artaxerxes III. The 
unfinished one is perhaps that of Arses, who reigned at the 
longest two years, or, if not his, then that of Darius HI. 
(Codomannus), who is one of those whose bodies are said to have 
been brought “to the Persians” 51 (see Architecture, fig. is). 
Another small group of mins in the same style is found at the 
village of HAjjIAhAn, on the Pulwar, a good hour’s walk above 
Takhti Jamshid. These formed a single building, which was 
still intact 900 years ago, and was used as the mosque of the 
then existing city of Istakhr. 


mountain on the east. 6 There is, however, one formidable 
difficulty. Diodorus says that the rock at the back of the palace 
containing the royal sepulchres is so steep that the bodies could 
be raised to their last resting-place only by mechanical appliai^es. 
This is not true of the graves behind Takhti Jamshid, to which, as 
F. Stolze expressly observes, one can easily ride up; on the other 
hand, it is strictly true of the graves at Nakshi Rustam. Stolze 
accordingly started the theory that th^ royal castle of Persepolis 
stood close by Nakshi Rustam, and has sunk in course of time 
to shapeless heaps of earth, under which the remains may be 
concealed. The vast mins, however, of Takhti Jamshid, and 
the terrace constructed with so much labour, can hardly be 
anything else than the mins of palaces; as for temples, the Per- 
sians had no such thing, at least in the time of Darius and 
Xerxes. Moreover, Persian tradition at a very remote period 
knew of only three architectural wonders in that region, which 
it attributed to the fabulous queen HumAi (KhumAi)---the grave 
of Cyrus at Murgab, the building at HAjjUUAd, and those on 
the great terrace. 7 It is safest therefore to identify these last 
with the royal palaces destroyed by Alexander. Cleitarchus, 
who can scarcely have visited the place himself, with his usual 
recklessness of statement, confounded the tombs behind the 
palaces with those of Nakshi Rustam; tnd<*ed he appears to 
imagine that all the royal sepulchres were at the same place. 

In 316 b.c. Persepolis was still the capital of Persia as a 
province of the great Macedonian Empire (see Diod. xix. ai seq., 
46; probably after Hieronymus of Cardia, who was living about 
316). The city must have gradually declined in the course of 
time; but the ruins of the Achaemenidae remained as a witness 


Since Cyrus was buried m Pasargadae, which moreover is 
mentioned in Ctesias as his own city/ and since, to judge from 
the inscriptions, the buildings of Persepolis commenced with 
Darius 1 ., it was probably under this king, with whom the sceptre 

K ssod to a new branch of the royal house, that Persepolis 
came the capital 4 * (see Persia : Ancient History, V. s)of Persia 
proper. As a residence, however, for the rulers of the empire, 
a remote place in a difficult alpine region was far from con- 
venient, and the real capitals were Susa, Babylon and Kcbatana. 
This accounts for the fact that the Greeks were not acquainted 
"with the city until it was taken and plundered by Alexander 
the^ »rtat. Ctesias must certainly have known of it, and it is 
possible that he may have named it simply Uqxrat, after the 
tieoplc, as is undoubtedly done by certain writers of a somewhat 
later date/ But whether the city really bore the name of the 
people and the country is another question. And it is extremely 
hazardous to assume, with Sir H. Rawlinson and J. Oppert, that 
the words and Pdrsd , “ in this Persia,” which occur in an inscrip- 
tion on the gateway built by Xerxes (I). 1 . 14), signify “ in this 
city of PArsA,” and consequently prove that the name of the 
city is identical with the name of the country'. The form 
Persepolis (with a play on if, destruction) appears first 
in Cleitarchus, one of the earliest, but unfortunately one of the 
most imaginative annalists of the exploits of Alexander. 

It has been universally admitted that M the palaces ” or “ the 
palace ” (ra /SacrtAeia) burned down by Alexander are those now in 
ruins at Takhti Jamshid. From Stolze s investigations it appears 
that at least one of these, the castle built by Xerxes, bears evident 
traces of having l>een destroyed by fire. The locality described by 
Diodorus after Cleitarchus corresponds in important particulars 
with Takhti Jamshid, for example, in being supported by the 


to its ancient glory. It is probable that the principal town of the 
country, or at least of the district, was always in this neighbour- 
h<x>d. About a.d. 200 we find there the city Istakhr (properly 
Stakhr) as the seat of the local governors. There the foundations 
of the second great Persian Empire were laid, and Istakhr 
acquired special importance as the centre of priestly wisdom and 
orthodoxy, The Sassanian kings have covered the face of the 
rocks in this neighbourhood, and in part even the Achaemenian 
ruins, with their sculptures and inscriptions, and must themselves 
have built largely here, although never on the same scale of 
magnificence as their ancient predecessors. The Romans knew 
as little alwut Istakhr as the Greeks had done about Persepolis 
— and this in spite of the fact that for four hundred years the 
SasMinians maintained relations, friendly or hostile, with the 
empire. 

At the time of the Arabian conquest Istakhr offered a desperate 
resistance, but the city was still a place of considerable impor- 
tance in the 1st century of Islam (see Cauphatk), although its 
greatness was speedily eclipsed by the new metropolis Shiraz, 
in the 10th century Istakhr had become an utterly insignificant 

f dacc, as may be seen from the descriptions of Istakhri, a native 
c. 950), and -of Mukaddasi (r. 985). During the following cen- 
turies Istakhr gradually declined, until, as a city , it ceased to 
exist. This fruitful region, however, was covered with villages 
till the frightful devastations of the 18th century ; and even now 
it is, comparatively speaking, well cultivated. The “ castle 
of Istakhr ’ played a conspicuous part several times during the 
Muhommedan period as a strong fortress. It was the middle- 
most and the highest of the three steep crags which rise from the 
valley of the Kur, at some distance to the west or north-west 
of Nakshi Rustam. We learn from Oriental writers that one 


4 This statement U not mode in Ctesias {or rather in the extracts 
of Photius) about Darius 11., whkh is probably accidental; in the 
case of Sogdlamw. who as a usurper was not deemed worthy of 
honourable burial, there is good reason for the omission. » 

1 Arrian iii. 12, t. 

* Cf. also in particular Hut arch. Art ax. iii., where )\usarg*d«ic 
Is distinctly looked on as the sacred cradle of the dynasty. 

♦ The story of Aelian {H. A . i. 59), who makes’ Cyrus build his 
roval palace in IVrwpoli**. deserves no attcotihu. 

1 So Arrian (iii 18, 1. 10), or rather his best authority. Kin** 
Ptolemy. So. again, the Babylonian Herus^us. shortly aft< t 
Alexander. See t'lenranti Alex.. Admoa. ad geates. c. 5, where, with 
C»«;org Hoffmann* (Pets. Mtfetyrrr, 137), *«{ is to be inserted befoie 
lUpams, and |his to be understood as the name of the metropolis 


of the Buyid (Buwaihid) sultans in the 10th century of the 
Might constructed the great cisterns, which may yet be seen, 
and have been visited, amongst others, by James Morier and 
K. Flandin. W. Ouse ley points out that this castle was still 
used in the 16th century, at least as a state prison. But when 
Metro della Valle was there in 1621 it was already in ruins. 

* The name of this mountain too. BmaxKmt* tfs, is identical with 
>A<fAAi*A, which is at least tolerably well established by W. Ousel*? 
(ii. 41 7) as a synonym of AsiAt raMtmei. 

T S«v especially H.unza l>p. 38; Jalurl. t. 6qo, AiA (cf. T. Nbldeke. 
f*V.\rA /< ktc dew Prefer . . . mas . . . Tabari, p. 8). The ruin*** 
takhti jamshid are alluded to .is the work of HuxnAi. in 
\\ itti an event which oiciflrred shortly after A.D. 200. 
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>ltmicx;*AS»NY K. Hamlin ami I\ Cmte, l tm Pits* 

uaiJ-ilG;); 1- Molic. Lne A sho e m en tJli+JUm mud ^uerndtuMen 
DrmSm'Ur and inuMnftn ron Perujoln. Ac. G. Penot 

aivt C. Chipica. Htitotee <te iaei tons ranttfutti, v. (1890). See *ho 
I^Rin; IYrsia : Indent History; and CAUrnarv. 

|Tm. N\; A. II. S) 

PERSEUS, in Greek legend, son of Danae and Zeus. When j 
Perseus was gro* n to jmanbood Pulydectes, king of Senphus, 
ca>t his eye on Dttnae; and, in order to rid himself of the son. 
exacted of him a promise that he would bring him the head 
of the Gorgon M«dusa. The Gorgon* dwelt with their sisters 
the Gratae (the grey women) by the great ocean, far away in 
the wtrst. Guided by Hermes and Athena, Perseus came to 
the Grseae. They were three hags, with but one eye and one j 
t'M'th between them. Perseus stole the eye and the tooth, and 
would not restore them till the Gratae had guided him to the 
Nymphs, from whom he received the winged sandals, a wallet 
(Ktfiu tk, resembling a gamekeeper's bag) and the helmet of 
Hades, which ren< iered him invisible. Thus equipped and armed 
by Hermes with a sharp sword tike a sickle, he came upon the 
Gorgons as they slept, and cut off Medusa s bead, while with 
averted eyes he looked at her reflection which Athena showed 
him in the mirror of her shield. Perseus pul the Gorgon's head 
in his wallet and fled, pursued by Medusa's sisters, to Ethiopia, 
where he delivered and married Andromeda ({.*.)• With her he 
returned to Seriphus in time to rescue his mother and Dictys 
from Pblydectes, whom he turned to stnne with all his court 
by showing them the Gorgon's head. The island itself was 
turned to stone, and the very frogs of Seriphus (so ran the 
proverb) were dumb (Arlian, Sat. anim. iii. 37). Perseus then 
gave the head of Medusa to Athena, and, with DanAti and Andro- 
meda, hastened to Argos to see his grandfather, Arristus, once 
more. But before his arrival Arrisius, fearing the oracle, had 
tied to Iarissa in Thessaly. Thither Perseus followed him, and 
at some funeral games held in honour of the king of that country 
unwittingly slew his grandfather bv the throw of a quoit, which 
struck him on the foot. Ashamed to return to Axgos, Perseus 
pave his kingdom to Megapenthcs (Acrishis's nephew), and 
received from him Tiryiis in exchange. There he reigned and 
founded Mideia and Mycenae, and became the ancestor of the 
Persides, amongst whom were Eurys theta and Heracles. 

The legend of Perseus was localized in various places. Italy 
claimed that the chest containing Dana* and Perseus drifted 
a>hore on the Italian coast (Virgil, Am. vii. 372, 410). The 
Persian kings were said to have been descended from Prrses a 
son of Perseus, and, according to Pausaniu of Damascus, 1 he 
taught the Persians to worship fire, and founded the Magian 
priesthood. His cult was transferred to the kings of Pontus, 
for on coins of Ambus he b represented with the features of 
Mithradates Eupator. Like Andromeda, Hesione, Jhe daughter 
of Laomedon, king of Troy, was rescued by Heracles from a sea- 
monster, and both stories have been interpreted of the sun 
during the darkness, Andromeda and Hesione being the moon, 
which the darkness b about to devour. In one version of the 
story of Hesione, Heracles b said to have spent three days, like 
Jonah, in the belly of the beast, and it is noteworthy that the 
Greek representations of Andromeda's monster were the models 
for Jonah’s fish in early Christian art. Its bones and Andro- 
meda's chain* were shown on a rock at Joppa. Perseus appears 
on toms of Pontus and Cappadocia, and of Taraus in Cilicia, 
which he was said to have founded. The legend of St George 
was influenced by the traditions current regarding Perseus in 
S>ria and Asia Minor. 

l ; or the slaying of the Medusa, sec V. H. Knats, Owmodo Pet if i 
f ibulam aetifues gram et romani trasUnvrtnt (1S04); and, on the 
whole story* S. llulM. The Legend of Per tens (1(94-1^. 

PERSEUS, in astronomy, a constellation of the northern 
hemisphere, called after the Greek legendary hero, it is mentiemed 
by Eudoxus (4U1 century n.r.)and Aratux (3rd century n.c\); 

’* Nsihir of a v *4 Antioch: hr k quoted hv John Malata«. 

* tfiks*. |>p. 17 fH. (it Hufin fiSu) Nothing farther 1* 

iutn {wcl. W. MiiJKr, Fragment* kutvr.corum grauonm. 

1 :«*; > • 


Ptolemy and Tycho Brahe catalogued 29 stars, Htvdioi 46. 
The most important member of this constelkboft tft fi Pitta 
or Algol (f.e.X a famous vanahk star. $ Perm b a triple star, 
composed of one 4th magnitude star and two of the toth tnagm 
tude; p Petsa is an irregular variable, with a range in magnitude 
of 3*4 to 41. Asm Per set b a “ new M star discovered in 1SS7 
and subsequently recognised on Harvard plates by Mrs Fleming 
m 1895 ; another new star was dixcovcrca by Anderson or the 
21st of February 1901, which, after increasing in magnitude, 
gradually became fainter and ultimately disappeared. Theft 
is a nebula surrounding A iwa Pmei (1901) which was photo- 
graphed at Verkes observatory in September tpot ; a pair Of 
star clusters, appearing as a bright patch in th* Milky W«v 
and the mrtcoric .warm named the Perse kb, which appear in 
August and ha\ r their radiaitt in Perseus. (See II mot.) 

PBRSBUS OP MACBDOMIA fb. (. til »x.). the last king o( 
Macedonia, eldest ton of Philrp V. He had his brotner 
IVmctrius killed, and thus cleared hit way to the throne in 179. 
War broke out with Rome in 171 B.C. wtan P. Lkinin CnuttO. 
was tent to attack him. Perseua defeated Craaaut at CaDiniruii 
in Thesttlv, but in >68 he was annihilated at Pydna by 
Aemiliut Paulut. He was led in triumph through Rome, and 
died in captivity at All* Fucene. (See Macbdomia.) 

PKRSHOBB, u market town in the Evesham parliamentary 
division of Worcestershire, England, 1 it tn. W.N.W, of London 
and 7 S.E. of Worcester by the Great Western mi! way. Pop. 

334S. The sution b i| m. from the town. Market 
gardening and fruit-crowing (especially phi ms) am carried on 
and agricultural implements am manufactured. The churches 
of the two parishes of Holy from and St Andrew face one another 
across a road. Holy Cross b a remnant of a mitred abbey of 
Benedictine*, said to hate been founded about 970 by king 
Edgar, on the site of a Mercian religious settlement. There 
remain only the fine Early English choir, with Decorated addi- 
tions, (he Norman south transept and the majestic Decorated 
tower ; while slight fragments of a Norman nave are seen. 

PERSIA, a kingdom of western Asia, bounded on the N. by 
j the Caspian Sea and the Russian Transcaucasian and Trans- 
; Caspian territories, on the E. by Afghanistan and Baluchistan, 
on the S. bv the Arabian Sea and the Persian Gulf, and on the 
j W. by Turkish territory. Long before the Christian eaa the 
satrapies of Darius comprehended roughly an immense range 
of territory, from the Mediterranean to the Indus and from the 
Caucasian chain and Jaxarte* to the Persian Gulf and Arabian 
j Ocean. In the 17th and 18th centuries a.d. the conquests *f 
j 'Abbas and Nadir kept up these Imundarie* more or less on the 
j east, but failed to secure them cm the west, and were limited to 
the Caucasus and Oxus on the north. Persia of the present day 
b not only, in the matter of geographical definition, far from the 
vast empire of Sacred Writ and remote history, but it is not 
even the less extensive dominion of the Satawt kings and Nadjr 
Shah. It may be said, however, to comprise now quite as mudh 
settled and consolidated territory as at any period of its political 
existence of whic h we can speak with authority. 

Boundaries.- The region of Ararat prrsrnts a good starting 
point for the definition of the western and northern frontiers 

of Persia. A line so m. In length from a point 

on the river Arms, in 39* 45' X. and 44* 40' iL to 
Ml Ararat, in a south-westerly direction, divides 
Persia from Russia. Southwards from Ml Ararat the Prme- 
Turkhh frontier extends about 700 m. to the mouth of the 
Shatt el Arab in the Pcrsiaq Gulf in 30* X. and 4#* 40' E,, 
Ibut is undefined with the exception of the western boundary of 
thedittle dbtrict of Kotur. A mixed cx»mmjsston was appointed 
m 1*43 for the settlement of the PcrooTurkbh frontier. The 
I labours of this commission resulted m the Erxerum treaty of 
1847, by which both powers abandonetlsome lands and agpstd 
to appoint commfakmffi to define the frontier. The com- 
mhuonm met in 1849, ifijo and 1851 at Bagdad arftl Muhamrah 
without arriving at any result. In 1*31 lord Palmerston 
projiosed that the general line of front irr should lie traced tiv the 
agents of Turkey and Persia at Constaalmoplr, gssbted by the 
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put in hand* and this work laited from November 1857 tdl 
March 1865, when the Porte was informed in May of that^year 
that 41 in uie opinion of the mediating Powers, the future line 
of boundary between the respective dominions of the sultan and 
the shah was to be foynd within the limits traced on the map; 
that the two Mahommedan governments should themselves 
mark out the line; and that in the event of any differences 
arising between them in regard to any particular locality, the 
points in dispute should be referred to the decision of the govern- 
mtiti of England anfl Russia," This boundary has remained 


between the two countries may have political advantages, but 
. is inconvenient to the geographer and most unfavourable to 
the cause of order and good government. 

From the point on the Aras River 20 m. north-east of Ml 
I Ararat, the river forms the northern boundary* down to 48° E* 
The frontier line then runs about 35 m. in a south- 
easterly direction through the Moghan steppe to 
Pilsowar on the Bulgharu River and then south with 
a bend to the west to the Astara River and the port of Astara in 
38* 27' X. and 48° 53' E., From Astara eastwards the boundary 
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is formed In* the sh^re of the Caspian until it touches the Bay of 
Ha<*an Kui» north >f Astarabad. East of the Caspian Sea and 
beginning at Ha*s»m Kuli Bay the river Atrck serves ah the 
rentier as far as ( hat. It then extends east and south-east 
.0 Serrakhs on the Tejen River in 56° 40* N. and 6i° to E. The 
distance from Mt Ararat to Serrakhs in a straight line is 
uliout 930 m. Tin frontier from Mt Ararat to Aslant was 
defined by the treaty of Turkmanchai (Feb. as. i&aS), and a 

* nitvention of the sth of July 1^03. * The frontier east of the 
Caspian was defined by the Akhal-Khorasan Boundary Convert* 
nun of thr a 1st of December 1881 and the frontier comention 
of the hth of July 1H93. 

The eastern frontier extends from Serrakhs to near G wet ter 
on the Arabian Sea in 25* X. and 61° 30' E., a distance of about 
800 m. From Serrakhs to near Kuhsan the boundary 
fXmthr. ts . f orm *d by the Tejen River (called llari Rud, or 
river of Herat, in its tipper course); it then runs 
almost clue south to the liordcr of Scistan in jt a N\, and thm 
through Sc is tan follows the line fixed by Sir Frederick Gold- 
mid’s and Sir Henry M< Mahon’* com minions in 187s and 
1903-1905 to Kuh 1 Malik Siah. From tlm jiomi to the sea thr 
frontier separates Persian territory from British Baluchi' tun j 
and runs .south-east to Kuhak and then south-west to Gwetter. ! 
This last station in as determined by Sir FredemJt GoldsmaTs j 
ommissic n in 1871. 

The southern b^jndarv is the roast-line of the Arabian Sea 
and the Persian Gulf from Gwetter to the mouth of the Shatt 
el Arab, a distance of about 8;o ro,, comprised 
FntmtZr fw»tween 4K* 40' K. and 6i° 30' K. The islands situated 
♦ lo^e tn the northern shore of the Persian tiulf are 
IVrsian territory ; th ry are, from east to west, Hormuz (Ormu*), 
Ltrak, Kishm, Hcngam, Furur. Kish (KaisV Hindambi, 
>haikh*ShiTaib, Jrhrin, Klrnrak, Kharaku (Khorgu). 

Pkysual Ceopaf'hy.-- Modem JVrsia occupies the western am) 
larger half of the great Iranian nlateau which, ruing to a ht-ight of 
from 400*1 to ***** ft In-twcen the valleys of thr IikIiis and Tignv, 
overs muie than a million square miles. Taking the Kuren Jhigh j 
or Koprt Dagh to form the noithein noirp of this plateau cast of j 
the Caspian, we find a prolongation of it in the highlands north of 
the poltti<al frontur on the Ara*. ami even in the Caucasus itself. 

>n the north-west Persia is united by the highlands of Armenia to 
the mountains of Asia Minor; on the north- we*t the Pnror>srmi«u* 
and Hindu Kush connect it with the Himalayas. The lines of 
Umndary on the western and eastern laces are to tie trared amid 
high ranges of mountains broken here and there by drfwrts ami 
% alleys. These ranges lie fur the most part north-east and south 
do those in the interior, with a markfd,rxt option between 
IVhcrftn and Bupturd, and in Baluchistan, where tlicy lie rather 
north-cast and *outh-w*e*t. or. in the Utter case, sometimes east 
and west. The real lowlands are the tracts near the sea-coast 
Is: longing to the forest -clad province* of the Caspian in thr north 
and the shores of the Persian Gulf below Basra and elsewhere. 

I he Persians have no special names for the great range*. Mountains 
and valleys arc known only by local names which frequently cover 
but a few- miles. Even the name Kllntrv. which European geo- 
graphers apply to the chains and ranges that extmd for a length j 
**( over y*» m. from Axcrhaqan in the west to Khorasan in the east, j 
stands with the Persians only for the #m or 70 m of mountains j 
North anti north-east of Trhcrtn, including thr cone of Demavend. ! 
I hr great central range, which extends, almost tmUoken. for nearlv | 
*•«» m. from Axertsupm in fhe north-west to Baluchistan tn tier j 
south east, may aptly be called the tenirai Hanfr. It has many j 
peaks 9000 to io.ooo ft. in height, and aome of its summits n*r to j 
an elevation of it, 000 ft. ami near Kerm&n of nearly 13.000 ft. 

* Kuh i- jupar). The valleys and plain* west of the Central Range, 
as for iiwtaJKf those of Mahallat. losbekan. Isfahan. Sirym, have 
an elevation of 5000 to {*500 ft.; those within the range, as Jaap, 
ArdahaJ. So. Faria, are aliout kock> ft. higher; and tho*r east of if 
lope from aa elevation of 5000 to booo ft. down to Ihc deprewoons of 
'he central plateau which, east of Kum. are not more than 2**to it, 
and east of KcrmAn 1900 to 1700 ft. above the sea-level. Some 
■d the ranges went of the Central Range, which form the highland* 
•d Kurdtstan. Luristaa. Bakhtian and Far*, and are parallel to 

cod near the Persian Gulf; others follow the Central Range, am! 
fake a dvcctho to the cast at tome point between Kerm&n and the 
on the western frontier of Baluchistan. Some of these western 
ranges rise to consider* hlr elevations* those forming the T urko- 
lVrxian frontier west of the lake of (‘mu* have peaks 11,000 ft. 

•n height, while the Saha ad. east of the lake and wmth of Tabriz, 
has an elevation of 12,000 ft. Farther south, the Takht i Hdkis, 
m thr Afshar district, rise* to li.aooMb, the Klvend (ancient 


Orontes). near Hamadaa, to 11.600. The Shutsimn Kuh. south of 
Burujird. is over 1 1,000 ft. ta hai|hl, the Shahaa Knit Kufc-i* 
Gem. Zardch Kuh and Kah-bYCaran (by some writ eta ca l le d 
Kuh-i-Rang). all in the Rakhuari country west of Utahan, are 
1 2,800 to 1 1.000 ft. ia height; and the Kuh-i Dim (by some write** 
. wrong It called Kuh-i-Dinarl ha* axt elevation of over taooo ft. 
Still farther south, towards KcrmAn. there are never a) peaks (Bkl* 

1 Khan. Lalehmur, Shah- Kuh, Jamal Baris, Ac.) which rise to an eleva* 
i !kki of 1 1.000 ft. or more, and the KuhilUtar. south of KermJUt, 
1* 14.700 ft. in height. Beginning near Ardebil in Azerbaijan, 

. where the cone of Savelan rises to an elevation of 15,191 ft, (HutaUui 
trigonometrical survey), and ending in Khorasan, the groat Elburs 
1 range presents on its loutbeni, or inward, taco a more or lees abrupt 
I scarp rising above immense gravel slope*, and reaches in some of 
its summit* a height of notrly 13,000 ft.: and the peak of Dvtnavmd. 
north-west of Twwtn, ha* a height of at least 18.000 ft. There 
are several important ranges w Khorasan, and one of them, the 
Binalud. west of Meshed and north of Nishapur. has several peaks 
of 11,000 to ij.ooo ft. in height. In south-eastern Persia the ifuh- 
1 -Baum* ti, a dormant volcano, 1 1,000 to K*,ouo ft, in height, in the 
Bastnau district, and the Kuh i Taftan, 11, the hot or burning 
mountain taho called Kuh-i-Nushadar from the “ «mU ammoniac, 
m» ibhr, iuuiul un it* slopes), an active tripie-peaked volcano in 
thv Sarliad district and ft. in height (^aptain Jennings), ate 

notet Nc features. 

Taking die area of IVrsia at <*28.000 sq. m. the drainage may 
thu* be distributed : (1) into the Arabian Sea and IVraian (<uU, 

1 f5.ooo w| m. ; ( j) into the Caspian, uro.ooo; (3) into 
the Seistan tleprtwaum. 43,000; (4) into the Vnnia 
lake, 20.01*0 ; (3) into i tie mteruir of IVrsia, 330,000. The first 
district comprise* most of the south western provinc«w and the 
whole of the roast regain as far east a* (.wetter; the second relates 
to the tracts west, south and cast of the southern part of the Caspian 
Sen. The fra* ts south of the Caspian axe nut nuue than go to 50 m. 
wide; those on the wnt widen out to a depth of 230 m . meeting 
the waiershrd of the Tigris on the one side and that of the Hufdxrates 
And Lake Van mi fhe other, and embracing between the two the 
Iwmii of lake I rmia. On tlw east the watershed of the Caspian 
gradually increases in Itroadlli. the foot of the scat)! extruding 
considerably to tire north of the south-east rrn angle of that sea, 
three degrees east of which it turns to the south east, parallel to 
the axis of the Kui*-t tiagh The third drainage arc-a oomptises 
Persian Sendan with pntl of tits Mcimund (Hilmetid) Iwsiu and a 
o msider aide tiact adpiimiig it on th« wtwt. The fomtfi is a tom- 
paratiselv small area on Hie wcalcrit frontier containing the basin 
of lake Crtnia, diut oil (mm tlie rest of the inland drainage, and 
tlir fifth aira takes in a part of Baluthislati, most of KrrmAn. 
a part of l ars, alt Yefd. Isfahan. Kashan. Kimh. Irak. Kliaxnsnlt, 
Kxivm, Tehrvkn. Samnan. DantKhan. Shshrud. Khuiasan and the 
ivntral deserrt regam*. • 

Four rivers twkmgoig rasentiallv to PerM*. in refurence to fhe 
Caspian watershed, are tlw Seaftd Bud or KUil 1 ’sain on theWuth- 
west, the lirxlui on the south and the (iurgan and A trek at the 
south-eastern corner of that mlaiid sea. The Seahd Kud rises 
in fVr*t*n Kurdistan in about 35" v>' N. ami 40* 45' F.., a few 
nub-* from Scnrndij. It has a very tortuous course of iiaarty 
yto m., for the distance from its source to the Castuau, 37 in. east 
of Kesht. is only 210 m. in a straight line. I hr Kud Dtain takes 
un some important affluent* and is called Seaftd Bud from the point 
where it breaks through fhe Klbuft to the sea, a distance of 70 in. 
It drains 23.000 to 30,000 so. m of file country, The Her has, 
though not important in length of course or drainage, also, like the 
Seahd Hud. Iircaks through the Elburs range from tlie inner southern 
scarp to the north. It rises on the slofx** of the Kasil Kuh. « punk 
li.oon ft. in height within the Whirl, and about 25 m. north of 
Teherln. hows easterly tlirough the I at plateau, where It la known 
a* the far River, and takes up several ahluenfs; turns to th# north* 
east at the foot of Dctnavend, leaving that mountain to the 
left, and flow* due north past A mol to the Caspian, It* length is 
about 1 20 m. The Gurgan rises on the Armuthi plateau in Khurasan 
east of Astaraliad. ami enters the Caspian ia 57* 4* N., mirth' 
west of AstaralsMl. after a course of about goo m. Hie Atrvk 
nsm a few miles from Kuchan and enters the Cas pi an at the May 
of liaiMiaa Kuli in 37" at* N., after a course of about 300 m. 
From the sea to the Russian frontier post of Chat the river forms 
the frontier Jx-twren f’fersia and the Russian Transcaspian region 

The drainage of the rivers which have no outlet to the sen and 
form inland lakes amt swamps (her) may be estimated at 150,000 
s). m.. including the drainage of Lake l)rnk which is about 
2 o,oik> *q m. Fourteen rivers flow into thr lake; the A if Clssi. 
Sak i Uai. Murdi Chai and Jsghala from the oust, the Tatau (Tatava) 
from the south, and nine smalkr rives* from the west. During 
heavy rains and when the snows on the hdls « 4 t tho u s ands # 
streams flow from all directions into the innumerable depressions 
of inner Perns, or bdtp to swell the perennial rivers which have no 
outlet to the sea. These Utter are few in numJwr, and some of 
them barely euflfce for purposes of agricultural irrigation, and hi 
summer dwindle down to small nn*. The oerunaUt streams 
which help to form the fcevirt (mil swamps) east of fCam aid 
Kashan fb» Ifabb-ft red, rising east of J.Un»avf^ the )i)fel, 
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rising north of TeheiAn, th** K**i»d xml Kvrv\ rivrr . rising north- 
west of TrbriAn, the Shmeh rud (also railed Abturiud;, rising 
near SiiJfanieh on the imd kiwo-n Ka/vm and lahriz. and the 
Kara mu, ahkh nv*s war Ham.tda«i and is pin^l by the /a rin- 
rild (also known a* Do sb), the Rcza Thai (also called Mazdakan- 
rud). the Jehrud River ami the Kumrud 'Hie river o l Mahan. 
Zendeh-rori, i.$, •* the great river" (from Persian rend eh [ Pehlevi, 
undeh], great), but now generally known an Zayt-mlch-rud, i.e. 
“the life-giving river/* flows into the Gavkhani or Gavkhaneh 
swamp, east of Isfahan. In Far* the Kur with its affluent* forms 
the lake of Hakhtt»gait (also known as L'tkc of Niriz), and in it* 
lower course, to generally called Bnnrlarnir (made famous by 
Thomas Moore) item the band (dam) constructed by the Amir 
(prince) Aaad-ed-dciwleh in the mth century. (“ Note on the 
Kur River in Far*/' Proc. Royal Grog. Soc., London, 1891.) The 
river* flowing into the Persian Gulf and Arabian Sea diminish in 
importance from west to cast. There arc first the Diyala and 
Kerkheh flowing into the Tigris from the hill* of Kurdistan: the 
Ah i Dix and Karun which unite below Shushtcr, and reach the Shatt 
el Arab at Mnhamrah; and the Jarahi and Tab, which with the 
Kanin form ** the delta of PeniAn Arabistnn, the most extensive 
and fertile plain in Persia/' There are many stream* which though 
fordable at most seasons (some of them arc often quite dry) are 
unfordable during th<% rain*. Two of these may be mentioned 
here, viz. the Maud and the Minab, which St John {loc. at. p. 9) 
considered as being “ of far more importance than the map* would 
lead the observer to suppose/* The former, after a run of over 
jou in. from its source* in the hill* west of Shirat, debouches at 
Khor-i /iaret about 60 m. south of Bushirc. It is mentioned by 
the old Arab and Persian geographer* as the Sitakan (in some MSS. 
misspelt Sakkan), and is the Situkos of Arrian and the Sitioganus 
of Pliny. In it* upper course it is now known as the Kara-aghach 
'*“* Velm) River (cf. “ Note* on the River Mand in Southern 


V?r*la/' Royal Geo$. .Soc., London, December 18 «y. The Minab 
has two outlets into the Persian Gulf, one the Khor-i-Minab, a 
salt water creek into which the river overflows during the rains, 
about 30 m, east of Hander Abbasi, the other the true Minab, at 
Kliagtin. some miles south of the creek. It rises in the hills about 
100 m. north of Hander Abbasi, and hue a considerable drainage. 
It* bed near the town of Minab (13 m. from the coast) is nearly 
a mile in width, and during the ruins the water cover* the wholo 
bed, rendering it quite unfordable. During ordinary weather, 
in March 1884, the water flowing past the town was 100 yds. in 
width and 1 ft. deep (Prcece, Proc. Royal Grog. Soc., January 1885). 
In ordinary seasons very little water of the river run* into its original 
bed, being diverted into canals, Ac. The creek, the Anamw of 
Nearchus, Is navigable nearly all through the year as far as 
Shnhlander, the custom-house, about 7 in* inland, for vessel* o- 
ao ton* burden. 

•“The great desert region of Persia/* writes L« Strange ( Lands 
of thg Eastern Cahphatr, 1003), ** stretches right across the high 
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plateau of IrAn going from north-west to south-east, 
and dividing the fertile provinces of the land into two 
„ *; the desert w continuous from the southern base of the 
Elburz mountain*, that to the north overlook the Caspian, to the 
arid range* of MakrAn, which border the Persian Gulf. Thus it 
measures nearly 800 in. in length. but the breadth varies consider- 
ably; for in shape this immense area of drought is somewhat that 
of an hour-glass with a narrow neck, measuring only some 100 m. 
across, dividing KennAn from SetotAn, while both north and south 
of this the breadth expand* and in places reaches to over aoo m. 
At the present day the desert, a* a whole, is known as the LAt or 
Dasht-i-LAt; the saline swamps amt the dry salt area being more 
particularly known as the Dasht-i-Kavtr, the term Kavlr being 
also occasionally applied to the desert as a whole/* 

A three-wire telegraph line on iron posts, completed in March 
19*7. Passes through this region, and it is the unenviable lot of 
some Englishmen stationed at Bam and Nusretutad Ispi (Isbidh 
of medieval Arab geographers) on the confines of the desert regu- 
larly to inspect and test it Of the northerly Great Knvir Dr 
Tietau thought that it wa* composed of a complex of isolated sale 
swamps separated by sand-dunes, low ridges of limestone and 
gypsum, perhaps also by volcanic rock* (JaMrhuek k. k. geolor. 
Rrtchsan stall, Vienna, 1877). Df Sven Hcdin explored the northern 
part of the Great Desert in 1906, (A* H. S.) 

Geology. — Persia consists of a central region covered bv 
Quaternary deposits and bordered on the north, west amt south 
by a raised rim composed of oktertrocks. These older rocks also 
form the isolated ranges which rise through the Quaternary deposits 
of tag central area* « 

III northern Persia the rocks of the elevated rim are thrown into 
fold* which form a curve round the southern shore of the Caspian. 
The mountain ranges of Khoraaan show the wes t ern portion of a 
*«oml curve of folding which is probably continued into the Hindu 
Kush. In the western rim of Persia the folds run from north-west 
to south-east? and it the south these folds appear to curve gradually 
tftMwutt . following the trout of the coast. The fold* in the central 
Bmteh ch*in* rui\ from north-wc«t to sovth-eeat, poraltct to those 
of tho weetem tenter. It is aetdom that the okt cry*UIline rock*, 
whkh form thf* floor rpon which the sedimentary strata were 


deposits), are exposed to view. Gneiss, granite and crystal line 
schist. however, are found in the Elbutz and in v*uie of tho central 
range .; and similar rocks form a large part of »li»* Zagros. Some 
of thr.ve rocks are probably Archean, hut twine appear to lie met* 
norpbosrd alimentary deposits of later date. Ihc oldest beds 
, in which fossils have yet been found bdoag to th< Upper Devonian, 
j They are well developed in the Elburz range, vherc they attain 
, a thickness of some 91x10 to to,txx> ft., and thev have been found 
also in some of the central ranges and In the Hakhtiari Mountains. 
In the Elburz range the Devpnian is succeeded by a series of lime- 
stones w ith Product us. 'Hie greater part of th« series belongs to 
the Carboniferous, but the upper beds are probably of Permian 
age. The limestones are followed by sandstone ^ and shales with 
occasional seams of coal. The plants which have been found in 
these beds indicate a Khactic or Uassic age. The Middle and 
Upper Jurassic form a considerable portion of the Elburz and have 
yielded marine fossils belonging to several different horizons. 
The Cretaceous system is very widely spread in Persia, It is one 
of the most conspicuous formations in the Zagro^ and in the central 
ranges, and probably forms a large part of the plateau, beneath 
the Quaternary deposits. The most prominent member of the 
scries is a massive Itmcalone containing Hippuntes and belonging 
to the upper division of the system. The Tertiary deposit* include 
nummulitic limestone (Eocene); a series of limestones, sandstone* 
and conglomerate*, with marine Miocene fossils; and red marls, 
clays ana sandstones with rock-salt and gypsum, believed to belong 
to the Upper Miocene. In the Elburz then* i* a considerable 
deposit of palagonite tuff which appears to lx* of Oligocenc age. 
The nummulitic limestone takes part in the formation of the 
mountain chains. The Miocene dqmsits generally lie at the foot 
of tho chains, or in the valleys; but occasionally they are found at 
higher levels. Pliocene deposits cover a considerable area near 
the coast. Both in the Elburz range and near the Baluchistan 
frontier there are numerous recent volcanoes. Some of these 
seem to be extinct, but several continue to emit vapours and 
gases. Demavend in the Elburz and Kuh-i-Taftan on the Balu- 
chistan frontier are among the best-known. (P, La.) 

See W. K. Loft us, “ On the Geology of Portions of the Turko- 


Gricshach, Fi eld-noUs ; No. 3, to accompany a Geological Sketch 
Map of Afghanistan and North-Eastern Khoraaan, Rec. Gcol. 
Surv. India, xx. 93-103 (1887). with map; A. F. Stahl. M Zur Geologic 
von Pcnim," Peter m. A fits., Erg&nzungsheft m (1897); J. de 
Morgan, Mission scientifique en Perse , vol. lii. (completed 1905, Paris). 
A summary by H. Douvillt of the principal geological results of 
de Morgan's expedition will be found in Bull. soc. giot. France , 
4th series, vol. iv. pp. 539 553. 

Climate . — For tho rainfall on the watershed of the Persian Gulf 
there are two places of observation. Bushire and Jask; at the first 
it is a little in excess of that of inner Persia, while at the second it 
in very much less. The rainfall on the Caspian watershed greatly 
exceed* that of inner Persia; at Astarabad and Ashurada. in tKc 
Koutli eastern corner of the Caspian, it is about 50 % more; and 
at Resht and Lcnkcftan, in the south western corner, it is four and 
five times that of the adjoining districts across the ridges to the 
south. With the exception of the Caspian watershed and that of 
the l rmia basin, the country has probably in no part a yearly 
rainfall exceeding 13 or 14 in., and throughout the greater part of 
central and nyuth-castern Persia the yearly rainfall probably doe* 
nut exceed (» in. The following mean values of the rainfall at 
To her An have been derived from ol^crvations taken by the writer 
during 1892-1907; — 
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tfocxl harvests depend on the rainfall from October to April 
and on an amount of snow sufficient to cover the crops during 
frosts. During normal winters in TeherAn and surrounding dis- 
tricts the rainfall amounts to 9 or 10 in., with 3 to 4 of snow, hut 


in the winter 1898-1899 it was only 5I to., with only 1 to. of snow; 
and in 1899-1900 the harvests were in consequence exceptionally 
lod. and large quantities of wheat and flour had to be brought 
from the provinces and even from Russia at high freights, causing 
the price of bread at TeherAn to rise aoo %. • The first table on p. 77 * 
shows the mean annual rainfall to todies at fifteen station* to and 
near Persia. 

The prevailing winds throughout Persia and the Persian GaU 
are the north-west and south-east owing partly to the position of 
the Black Sea and Meditemdiean and of the Arabian Sea, and partly 
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t*» the Iwnrint! of axis « f iIm* jjm nvxanlattt chain* A Ary 
iwl warm wind uv^ down trr*m the *nowy Kth«r* lo <«itun m 
lnvi-mlrf amt January an<l much rr<mNrs tho I6tm of Ihf Aljxv 
il»r Thnloean. ** Sur lew vcnu du Nord dc la IVtwc rt *ur to taebo 
da J.aiUn '* C«ff t »r»uta« A«d. d. Sciences. March tWl). 
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Frequent) v when the temperature In the shatle at Itaahtre te ant 
more than Mjy r or go*, and the Ktnt huntaHty ol the ate cause* 
much bodily discomfort, life in almost |tta«int it nr jo ifc. intend 
with a tfiBMtltirr of over tmv\ 

F«mm. — M r W. T. HUitfovd has described with areal care and 
minitenaa the aootngv at Nd», la company with 
Major St John. HK. he made a targe co b e ctten of 
the vertebrate fauna in a journey from O wetter to 
Trherin In 187*. Having added to thin a previous 
collect too made by the name ofttet with the ambit* 
ante of a native from Calcutta. Hr had before him 
the principal materia la for hie wort, tlrtare com* 
mcmsng run «nal)vi« hr adverted to Ma pvwde* 
remora In the aame held. i.e. Gtneiin (whue travel* 
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Observations for irmprrature have Ixen taken fur many years 
.it the stations of the Indo-European Telegraph and for a few years 
.it the British consulate in Meshed, and the monthly amt annual 
means shown in the following table have been derived from the 
indications of maximum and minimum thermometers in degrees 
Fahrenheit. 


published in 1774- 1;*4). Olivier ft *>f l l 1 *** 
(1811), Mbtetne* (1 8 iij. Itelaitger (1854), Ktehwukt 
<18141811), Aucher Kloy <1851). Ust«V Count Key* 
aerkitg. Kokechv, Cheuney, the Hem. C. Murray, lie 
FiUppi (1805), Hume (1875). and Bsituur Struuch 
of St IVtersburg. All of these had, more nr teas, 
contributed something to the ImoeMfi of the 
subject, whether as writers or as collectors, dr hi 
both capacities, and to all the due meed of Credit w*» 
assigned. Hlanfovd divided I Vm ia into five ecological 
provinces ! (1 ) the Persian plateau, or from the Kaoet 
Ihjth southwards to nearly tat., including all 
K hors win to the FVrso* Afghan bonier, its wt tw rs 
limit being indicated by a long line to the north- 
west from near Shims, taking in the whole upper 
country to the Russian frontier and the Ktbuvs; (#) the 
provinces south and south wait of the Caspian; 
(0 a narrow strip of wooded country south west of the 2agros 
range, from the Dtyal* River in Turkey in Asia to Shfvnt; (4) 
(he Persian side of the Shatt-el Arab, and A rs lie tan, east of 
the Tigris; and <5) the shores of the Persian Gulf and Baluchistan, 
lire fauna of the IVrdan plateau he described as M Ktalaearofte, 
w ith a great prevalence of desert forms; or, perhaps more correctly, 
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Very few hyKroroctricaJ obaervatum* lia%*e been taken, ami 
only those of the British retedency at Bushtre are more or less 
trustworthy, and have been regularly registered lor a number of 
vcors. In inner Persia the air is exceptionally dry, and in many 
districts polished strd may be exposed in the open during a great 
part of the year without becoming tarnished. Along the shores 
of the Caspian, particularly in Gilan and MajEandaran, and of the 
1 ersian Gulf from the mouth of the Shall H Arab dntrn to Bander 
Abbasi. the air during a great part of the year contains much 
moi»turc~-dry- and wet-bulb thermometers at times indicating the 
umc temperature — am! at nights there are heavy lakh of dew. In 
(.dan and Maaandarmn the air contains much moisture up to con- 
siderable elevations and as far as 30 to 40 m. away from the sea; 
but along the Persian Golf, where vegetation is very scanty, stations 
•intr a few miles away from the coast and not more than so or 
30 ft. above the sea -level have a comparatively dry climate, , 


1 Dr A. Supan. " Die Vurtbettuag dta Xiedefsrhlag’t auf dcr 
fevtea EtdobcrfiAcbo/' Pet. MM U Suppi. 114 (1898). 
ft Co n s ul a r resort (Gilan, 1897). 

« S ^^ t>><1 MonWy MsteorWsftafif Msg. (Dec. 1895). 

* Observations taken at the telegraph stations, and kindly 
communicated by Mr R. C B a rk er, C.I.K., director of the Indo- 


European Telegraph Department In Devtea. 
are during the yeses 1900-1907. 
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t« being of the desert type with PaJaeantk species la th 
fertile regions/* In the Caspian provinces be found the fauna, 
on the whole, PaWearctic also. ** most of the animals being identical 
w ith those of south-eastern Europe," But some were essentially 
indigenous, and he observed 0 a singular character given to the 
fauna hr the presence of certain Eastern forma, unknown hi other 
parts of IVrsia, such as the tiger, a remarkable deer of the fade- 
Malayan group, allied to Crrtmt oris, and a pit viper (MeJy*b" 
Including the oak-forests of Sturms with the wooded slope* of the 
Zagros, he loo mi m his third division that, however little known 
a as the tract, it appeared to contai 1. like the second. " a PsIaesirUc 
fauna with a taw peculiar species." As to Persian Mesopotamia, 
he considered us fauna to brlong to the same Palaearmc region 
as Syria, but could scarcely ^sak with confidence on its character- 
istic forms. The fifth and last division. Baluchistan and the shores 
of the Persian Gulf, presented, however, in the animals common to 
the IVraian highlands " for the most part desert types, whilst the 
characteristic Hslaear ctk species almost entirely disappear, tter 
place betog taken by Indian or I ode- African forms." In f Wesi an 
Gutt Arab, though not equal to the pore Arabian. Is a eery service- 
able animal and has always a value In the Indian market, Astana 
others the wandering Turkish Wibee In Fart have the credit m 
pomemtag good steeds. The Turkoman hams of Khomma and the 
Atalute a large, bony and cfumsy-looktef q u a dru ped, with marvel- 
lous power and endurance. Colonel C E. Stewart stated that tha 
Khomsaa oamd is celebrated for its else and strength, that It has 
very long hair, and bears cold and exposers far better thnathe 
ordinary Arabian or Puritan camel and that, while the ordinary 
Persian camel only mutes a load of seme iso lb nod an lndten . 
cmd one of some 400 lb, the Khoiassn camel uifl carry from toe 
to 700 lb. Tbs beet animate, he aotea. ace a cram between the 
Baetstea or two- humped and the Acubten or onodtumped nnd 
Sheep, goats, dogs and cats ate good of their hind : but not all dm 
test ate tha bsaatiful croatnces which, hsuging UMtaams cl tha 
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country, have arrived at such distinction in Europe. Nor are 
those to be obtained, as supposed, at Angora in Asia Minor. Van 
or Isfahan is a more likely habitat. The cat at the first place, 
called by the Turks “ Van kedisi,” has a certain local reputation. 
Among the wild animals are the lion, tiger, leopard, lynx, brown 
bear, hyena, hog, badger, porcupine, pole-cat, weasel, marten, 
wolf, jackal, fox, hare, wild ass, wild sheep, wild cat, mountain- 
goat, gazelle and deer. The tiger is peculiar to the Caspian pro- 
vinces. Lovett says they are plentiful in Astrabad; he measured 
two specimens, one io ft. 8 in., the other 8 ft. io in. from the tip 
of the nose to the end of the tail. Lynxes and bears were to be 
found in the same vicinity, and the wild pig was both numerous 
and destructive. 

According to Blanford there arc about four hundred known 
species of birds in Persia. The game birds have admirable repre- 
sentatives in the pheasant, “ karkavul " (Phasianus colvhicus, L.); 
snowcock or royal partridge. “ kebk-i-dari " ( TctvaogaUus Caspius, 
Guiel.); black partridge, " durraj ” (Francolinus vulgaris, Steph.); 
red legged partridge, “ kobk ” (Caccabis chukar , Gray); sand- 
partridge or seesee, “ tihu ” (Anwwperdix bonhami. Gray); Indian 
grey partridge, “ jirufti ” (Ortvgoruis pontuerianus, Gmel.); quail, 

" belderjin ” (Coturnix communis, Bonn.); sandgrouse, “ siyah- 
sineh " (Pterocles arenarius, Pall.); bustard, ” hubareh ” {Otis 
tetrax , L. and (). Mc^uecnii, Gray) ; woodcock, snipe, pigeon, 
many kinds of goose, duck, itc. The flamingo comes up from 
the south as far north as the ncighbouihood of Teheran; the stork 
abounds. Poultry is goo<l and plentiful. A large kind of fowl 
known as “ Lari " (from the province lair, in southern Persia) is 
said to be a descendant of fowls brought to Persia by the Portu- 
guese in the i«>th century. 

The lish principally caught along the southern shore of the 
('uspian are the sturgeon, “ sagmahi," dogfish (Adpenscr mthnms 
and A, huso); shea t fish or silure. “ siinm," ‘‘Minim” (Si luma , 
glanis); salmon, “a/ad mahi “ (Sal mo salar); trout. “ maseh “ | 
ISalmo trutta ); carp, “ kupur “ (Cyprians ballerus and C. carpto); 
bream, “ subulu ” ( Ahramis bravna) ; pike perch, ” mahi sal id ” (/Vmi 
lucioperca or Luciopcrca sundra ). There is also a herring which 
frequents only the southern halt of the Caspian, not. passing over 
the shallow part of the sea which extends from Baku eastwards. 
As it was first observed near the mouth ot tl e river Kur it has Wen 
named Clupen Kurensis . Fish are scarce in inner Persia; salmon 
trout and mud-trout are plentiful in some of the mountain streams 
Many underground canals are frequented by carp and roach. The 
silure has also been observed in some streams which flow into the 
Urmia lake, and in Kurdistan. 

Flora . — In the provinces of Gilan, Mazandaran and Astarabad on , 
the Caspian, from the shore to an altitude of about 3000 ft. on the j 
northern slopes of the great mountain range w hich separates those , 
provinces from the highlands of Persia, the flora is similar to that 
of Grisebach’s " mediterranean region." At higher altitudes many 
forins^of a more northern flora appear. As we approach inner 
Persia the flora rapidly makes place to “ steppe vegetation " in 
the plains, while the mediterranean flora predominates in the hills. 
The steppe vegetation extends in the south to the outer range of 
the hills which separate inner Persia from the Persian Gulf and the 
Indian Ocean. Beyond this outer range and along the shore of 
the sea the flora is that of the “ Sahara region," which extends 
eastwards to Sind. 

Generally speaking, everywhere, excepting in the northern 
lowlands and in a few favoured spots in the hilly districts, the vege- 
tation is scanty. In inner Persia the hills and plains are bare of 
trees, and steppe and desert predominate. The date-palm thrives ! 
well as far north as Tabbas in latitude 43 0 30' and at an allitude | 
of 2000 ft., and in the south extensive date-groves, producing ex- I 
cellent fruit, exist at a’titudes of 2000 to 5000 ft. The olive is | 
cultivated at Kudbar south ot Kesht in Gilan, and a few isolated [ 
olive-trees have been observed in central and southern Persia. 

Of fruits the variety is great, and nearly all the fruits of Europe 
are well represented. The common, yet excellent melons, water- 
melons, grapes, apricots, cherries, plums, apples, are within the 
reach of the poorest. Less common and picked fruits are expensive, 
particularly so when cost of transport has to be considered; for 
instance, a good orange costs 2d. or 3d. in Teheran, while in Mazan- 
daran (only 100 m. distant), whence the oranges are brought, it 
costs ^d- Some fruits are famous and vie in excellence with any 
that European orchards produce; such are the peaches of Tabriz 
and Meshed, the sugar melons of Kashan and Isfahan, the apple-, 
of Demavend, pears of Natanz, tfg s of Kermanshah, iVe. The. 
strawberry was brought to Persia about 1850, and is much cult i- 1 
vated in the gardens of Teheran and neighbourhood ; the raspberry I 
was introduced at about the same time, but is not much appreci- I 
ated. Currants and gooseberries are now also grown. The common I 
vegetables also are pYntiful and cheap, but only a few, such as ' 
the broad-bean, egg-plant (Solanum melon gepa) , onion, carrot, 1 
beetroot, black turnip, are appreciated bv the natives, who gener- 1 
ally do not take kindly to newly introduced varieties. The potato, 
.dthough successfully cultivated in Persia since about 1780, has not 
vet found favour, ayd the same may be said of the tomato, asparagus, 
celery and others. Flowers are abundant, but it is only since 
the beginning oif Nasr ed din Shah’s reign (1838) , when European 


gardeners weie employed in Persia, that they were rationally 
cultivated. Nearly all the European garden flowers, even the 
rarer ones, can now be seen not only in the parks and gardens of 
the rich and well-to-do but in many unpretentious courtyards 
with only a few square yards of surface. f 

Population. — In 1881 the present writer estimated the popula- 
tion of Persia at 7,653,600; 1,963,800 urban, 3,780,000 rural and 
1,909,800 wandering (“ Bevolkerungder Erde,” j>. 28; Erny. Brit . 
9th ed. p. 628); and, allowing for an ‘increase of about 1 ° u 
per annum the population for 1910 may be estimated at 10 
millions. No statistics whatever being kept, nothing precise 
is known of the movement of the population. 1 luring the ninth 
decade of the 19th century many Persian subjects emigrated, 
and many Persian villages were deserted and fell to ruins; since 
then a small immigration has set in and new villages have been 
founded. Persians say that the females exceed the males by 
10 to 20 %, but wherever the present writer lias been able 
to obtain trustworthy information he found the excess to he 
less than 2 %. Of the deaths in any place the only check 
obtainable is from the public body-washers, but many corpses 
are buried without the aid of the public body-washers; and the 
population of the place not being accurately known, the number 
of deaths, however correct, is useless for statistical purposes. 
Medical men have stated that the number of deaths, in times 
when there are no epidemics, amounts to 19 or 20 per thousand, 
and the number of births to 25 to 40 per thousand. 

The prices of the staple articles of food and all necessaries ot 
life have risen considerably since 1880, and, particularly in the 
large cities, arc now very high. As salaries and wages have not 
increased at the same rate, many of the upper classes and officials 
aie not so well off as formerly. By dismissing their servants in 
order to reduce expenditure, they have thrown great numbers of 
men out of employment, while many labourers and workmen an* 
living very poorly and often suffer want. Tradesmen are less 
affected, because they can sell the articles which they manufacture 
at values which are more in proportion with the increased prices 
of food. In 1880 a labourer earning 25 krans, or £\ sterling a 
month, could afford to keep a family; by 1908, in krans, he earned 
double what he did in 1880, but his wage, expressed in sterling, was 
the same, and wherever the prices of food have risen more than his 
wages he could not afford to keep a family. In manv districts 
and cities the number of births is therefore reduced, while at the 
same time the mortality, in consequence of bad and often insufficient 
food, is considerably increased. 

Tlie description of the Persian character by C. J. Wills, in his 
In the Land of the Lion and Siai (1883), is still worth quoting : — 

“ The character of the Persian is that of an easy-going man with 
a wish to make things pleasant generally. He is hospitable, 
obliging, and specially well disposed to the foreigner. His home 
virtues are manv : he is very kind and indulgent to his children 
and, as a soil, his respect for both parents is excessive, developed 
in a greater degree to his father, in whose presence he will rarely 
sit, and whom he is in the habit of addressing and speaking of as 
' master.’ The full stream of his love and reverence is reserved for 
his mother; lit* never leaves her to starve, and her wishes are laws 
to him. The mother is always the most important member of tlie 
household, an«l* the grandmother is treated with veneration. The 
presence of the mother- in law is coveted by their sons-in-law, who 
look on them as the guardians of the virtue of their wives. The 
paternal uncle is a much nearer tie than with us; while men look 
on their first cousins on the father’s side as their most natural 
wive,* 

“ Black slaves and men-mirses or ‘ lallahs ’ are much respected; 
the ‘ da yah ' or wet nurse is looked on as a second mother and 
usually provided for for life. Persians are very kind to tlicir 
sonants; a master will often be addressed by his servant as his 
father, and tin* servant will protect his master’s property as he 
would his own. A servant is invariably spoken to as ‘ bacha ’ 
(ehiM). The servants expect that their master will never allow 
them to be wronged. The slaves in Persia have a good time; well 
fed, well clothed, treated as spoiled children, given the lightest 
work, and often given in maniage to a favourite son or taken as 
‘ segah ’ or concubine by the master himself, slaves have the cer- 
tainty of a welLcared-for old age. They are looked on as con- 
fidential servants, are entrusted with large sums of money, and the 
conduct of the most important affairs; and seldom abuse their 
trust. The greatest punishment to an untrustworthy slave is to 
give him his liberty and let him earn his living. They vary in 
colour and value ; the ‘ Habashi ' or Abyssinian is the most valued; 
the Suhali or Somali, next in blackness, is next in price; the Boni- 
bassi, or coal-black negro of the interior, being of much less price, 
and usually only used as a cook. The prices of slaves in Shiraz 
are, a good Habashi girl oPtwehe to fourteen /40. a good Somali 
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snmo age, half as much; while a Bomba ssi is to be got for ^14, being 
eh. sen merely for physical strength. They arc never sold, save on 
importation, though at times they are given away. ... I have 
never seen a Persian unkind to his own horse or his slave, and when 
overtaken by povei ty he will lirst sell his shirt, then his slave. 

•“ In commercial morality, a Persian merchant will compare not 
unfavourably with the European generally. . . . To the poor, 
Persians are unostentatiously generous; most of the rich have 
regular pensioners, old servants, or poor relations who live on their 
bounty; and though the*? are no workhouses, there are in ordinary 
times no deaths from starvation; and charity, though not organized, 
is general. . . . Procrastination is the attribute of all Persians, 
‘ to-morrow ’ being ever the answer to any proposition, and the 
* to-morrow ' means indefinite delay. A great dislike is shown 
generally to a written contract binding the parties to a fixed date; 
and. as a rule, on breaking it the Persian always appeals for and 
expects delay and indefinite days of grace. . . . 

“ Persians are clean in their persons, washing themselves and 
their garments frequently. The Persian always makes the best of 
his appearance; he is very neat in his dress, and is particular as 
to the sit of his hat and the cut of his coat. All Persians are fond 
of animals, and do not treat them badly when their own property. 

Cruelty is not a Persian vice; ttirture and punishments of an 
unusual and painful nature being part of their judicial system. 
There arc? no vindictive? punishments, such as a solitary confinement, 
penal serxitude for long terms of years, Ac. Seldom, indeed, is 
.1 man imprisoned more than twelve months, the rule being that 
there is a general jail delivery at the New Year. Royal clemency 
is frequently showm, of tern, perhaps, with want of judgment.” 

( ostmne ,—- The costume of the Persians may be shortly described 
as fitted to their active habits. The men invariably wear an un- 
starched shirt ol cotton, sewn with white silk, often, particularly 
in the south of Persia, elaborately embroidered about the neck. 
It fastens in front by a flap, having two small buttons or knots at 

I lie left shoulder, and seldom comes below the hips. It has no 
collar, and the sleeves are loose. The lowau* orders often have it 
dyed blue; but the* servant and upper classes always prefer a white 
skirt. Silk shirts art? now seldom seen on men. Among the very 
religious during tlm mourning month (" Muharram ”) the shirt is 
at times dyed bl.uk. The ” zir-jamali,” or trousers, 1 arc of cloth 
among the higher classes, particularly those of I lie military order, 
who allect a garment of a tightness approaching that worn by 
Europeans. The ordinary “ zir-jamah ” arc of white*, blue or red 
cotton, very loose, and are exactly similar to the pyjamas worn 
by Europeans in India. They are held up by a thin cord of red or 
green silk or cotton round the waist, and the labouring classes, 
when engaged in heavy or dirty work, or when running, generally 
tuck the end of these garments under tilt? cord, which leaves their 
legs bare and free to the middle of the thigh. The amplitude of 
this part of his attire enables the Persian to sit without discomfort 
on his heels; chairs are only used by the rich, great or Europeanized. 
Over Hit' shirt and ” zir-jamah ” comes the* ” arkhalik.” generally 
nl quilted chintz or print, a closely fitting garment, collarless, with 
tight sleeves to the elbow*, whence, to the wrist, are a number 
of little metal buttons, fastened in winter, but not in summer. 
Above? this is the “ knmarchin,” a tunic of coloured calico, cloth, 
Kashmir or Kerman shawl, silk, satin or velvet (gold embroidered, 
or otherwise), according to the time of the year and the purse and 
position of the wearer. This, like? the ** arkhalik,” is open in front, 
and show’s the shirt. It sometimes has a small standing collar, 
and is double-breasted. It has a pocket-hole on either side, giving 
access to the pockets, which arc always in the ” arkhalik,” where 
also is the breast-pocket m which w*atch, money, jewels and seals 
are kept. The length of the “ kamarchin ” denotes the class of 
the wearer. The military and official classes and the various 
servants wear it short, to the knee, while fops and sliuqiers wear 
it even shorter. Priests, merchants, villagers, especially about 
bliiraz, townsmen, shopkeepers, doctors and lawyers wear it very 
long, often nearly to t lie heels. Over the ” kamarchin ” is worn 
the “ kulijah,” or coat. This is, as a rule, cast oil in summer, save 
on formal occasions, and is often borne by a servant, or carried over 
the shoulder by the owner. It is of cloth, shawl or camel-hair 
eloth, and is lined with silk or cloth, flannel or fur. If has, like 
the Turkish frockcoat, a very loose sleeve, with many plaits behind. 
It has lapels, as with us, and is trimmed w*ith gold lace, shawl or 
fur, or is worn quite plain. It has a roll collar and false pockets. 

Besides these garments there are others ; the long ” jubba,” or 
t'loth cloak, worn by " mirzas ” (secretaries), government employes 
of high rank, as ministers, farmers of taxes, courtiers, physicians, 
priests; the ” abba,” or camel hair cloak of the Arab, worn by 
travellers, priests and horsemen; the ” pustin,” or Afghan skin- 
cloak, used by travellers and the sick or aged; the? ” nimtan,” or 
common sheepskin jacked, with short sleeves, used by shopkeepers 
and the lower class of servants, grooms, <S:c., in winter; the “ ya 
pan jali,” or woollen Kurdish cloak, a kind of felt, having a shaggy 
•adc, of immense thickness, worn generally by shepherds, who use 

II as greatcoat, bed and bedding. There is also the felt coat of the 

1 7 .ir- i-T'vfi arc loose trousers and also drawers worn under the 
Milium-, or tight trousers. • 


\illager, very warm and inexpensive, the cost being from 5 to 13 
krans (a kran~i<>d.). Tin* “ kamarband,” or girdle, is also charac- 
teristic of class. It is made of muslin, shawl or cotton cloth among 
the priests, merchants, bazaar people, the secretary class and the 
more aged government employe’s. In it arc? carried, by literati and 
merchants, the pen- case and a roll of paper; its voluminous folds 
are used as pockets; by the bazaar people and villagers, porters 
and merchants' servants, a small sheath knife is struck in it; while 
by ” farrashes,” the carpet -spreader class, a large " khanjar,” or 
curved dagger, with a heavy ivory handle, is carried. The headgear 
is very distinctive. The turban worn by priests is generally white, 
consisting of many yards of muslin. When the w earers are “ saiyid ” 
of the Prophet, a green * turban is worn, also a " kamarband ” of 
green muslin, or shawl or cotton cloth. Merchants generally wear 
a turban of muslin embroidered in colours, or of a yellow* pattern 
on straw-coloured muslin, or of calico, or shawl. The distinctive 
mark of the courtier, military, and upper servant class is the belt, 
generally of black varnished leather with a brass clasp; princes and 
courtiers often replace this clasp by a huge round ornament of cut 
stones. The ” kulah,” or hat, is of cloth or sheepskin on a frame 
of pasteboard. Tin? fashions in hats change yearly. The Isfahan 
merchant and the Armenian at times wear the hat very tall. (The 
waist of the Persian is generally small, and he is very proud of 
his fine figure and broad shoulders.) # 

'rite hair is generally shaved at the crown, or the entire head is 
shaved, a ” kakul,” or long thin lock, being sometimes left, often 
2 ft. long, front the middle of the crown. This is to enable the 
prophet Mahomet to draw* up the believer into paradise. The 
low r er orders generally have the hair over the temporal bone long, 
and brought in two long locks turning backwards behind the ear, 
termed " zulf ” ; the beaux and youths are constantly twisting 
and combing these. The rest of the head is shaven. Long hair, 
however, is going out of fashion in Persia, and the more civilized 
allect the cropped hair worn by Europeans, and even have a parting 
in it. The chin is never shaved, save by ” beauty men,” or 
” kashangs,” though often clipped, while the moustache is usually 
left long. At forty a man generally lets his beard grow its full 
length, and cherishes it much; part of a Persian’s religious exercises 
is tin* combing ol his beard. Socks, knitted principally at Isfahan, 
are worn; they are only about 2 in. long in tin* leg. The rich, 
however, wear them longer. They are ot white cotton in summer 
and coloured worsted in winter. Villagers only wear socks on state 
occasions. Shoes are of many patterns. 1 he ” urmsi,” or Russian 
shoe is the most common; next, the ” katsh ” or slipper of various 
kinds. The heel is folded down and remains so. The priests wear 
a peculiar heavy shoe, with an ivory or wooden lining at the heel. 
Green shoes of shagreen are common at Isfahan. Blacking is un- 
known to Persians generally. Boots are only used by horsemen, 
and are then worn much too large for ease. Those worn l>v couriers 
often come up the thigh. With boots are w*orn ” shalwars,” Tn* 
baggy riding breeches, very loose, and tied by a string at tht^mlcle; 
a sort of kilt is worn by couriers. Pocket-handkerchiefs are seldom 
used, save by the rich or the Teheran is. Most Persians wear a 
“ shab kulah,” or night hat, a loose baggy cap oi shawl or quilted 
material, often embroidered by the ladies. 

Arms art* usually canied only by tribesmen. The natives of the 
south of Persia and servants carry a ” kammah,” or dirk. The 
soldiery, on or off duty, always carry one of those or their side- 
arms, sometimes both. They hack but never thrust with them. 
On the road the carrying of weapons is necessary. 

The costume of the women has undergone considerable; change 
in the last century, it is now, when carried to the extreme ot 
fashion, highly indecent and must be very uncomfortable. The 
garment doing duty as a chemise is called a ” pirahan ”; it is, with 
the lower orders, of white or blue calico, and comes down to the 
middle of the thigh, leaving the leg nude. Among the upper classes 
it is frequently of silk. At Shiraz it is often of ‘me cotton, and 
elaborately ornamcnled with black embroidery. With the rich it is 
often of gauze, and much embroidered with gold thread, pearls, *Sx. 
The head is usually covered with a " char-kadd,” or large square 
of cmbroideied silk or cotton, folded so as to display the? corners, 
and fastened under the chin by a brooch. It is often of consider- 
able value, being of Kashmir shawl, embroidered gauze, &c. A 
" jika,” a jewelled feather-like ornament, is often worn at the side 
of the head, while the front hair, cut to a level with the mouth, is 
brought up in love-locks on either cheek. Beneath the ” ihar- 
kadd ” is generally a small kerchief of dark material, only the edge 
of which is visible. The on #ls of the ” char-kadd ” cover the 
shoulders, but the gauze ” pirahan ” is quite transparent. A pro- 
fusion of jewelry is worn of the most solid description, none hollow; 
silver is worn only by the very poor, coral only by negresses. Neck- 
laces and bracelets are much altected, anti chains with scent-caskt ts 
attached, while the arms are covered with clanking glass bangles 
called ” alangu,” some twenty even ol these being cm one arm. 
Jewelled ” bazubantfs,” containing talismans, arc often worn on the 
upper arm, while among the lower orders and soiith Persian or Arab 
women nose-rings are not uncommon, and bangles or anklets of beads. 

-- ' ~ ’ i ' 

2 Green turbans are now rarely seen; the colour is generally *lark 
blue, or black. • 
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Teheran Meshed line (555 m.), however, is looked after by an 
English inspector anil two English clerks at Meshed, and since 
1885 the Indian government has allowed a sum not exceeding 
20,000 rupees per annum for its maintenance; and the Meshed - 
Seistan line, 523 in., is looked after by twelve Russian inspectors 
and 1 lerks. '(’he Persian lines are farmed out for 1. 800.000 krans 
(about £5 0,000) per annum and no statistics are published. 1 here 
an* in ail 131 stations. Statistics of the traffic 011 the Indo-European 
line are given in the administration reports oi the Indo-European 
telegraph department, published by government, and from them 
the figures in the following table have been obtained : — 
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Manufactures, <S-r. - -The handbook on Persian art published bv 
Colonel Murdoch Smith, ICE., in 187b, with reference to the col- 
lection purchased and sent home by him for the Victoria and Albert 
Museum, has ail instructive account of the more common manu- 
factures of the country. They are classified under the respective 
heads of “ porcelain and earthenware,” “ tiles,” “ arms and armour,” 
" textile fabrics,” ” needlework and embroidery,” ” metal-work,” 
” wood carving and mosaic -painting,” ” manuscripts,” ” enamel,” 
” jewelry ” and " musical instruments.” Specimens of the greater 
number "are not only to be procured in England, but are almost 
familiar to the ordinary Londoner, ft need scarcely be said that 
tiles have rather increased in value than deteriorated in the eyes 
of the connoisseur, that the ornamentation of metalwork, wood 
carving and in laving, gem and seal engraving, are exquisite of tlieir 
kind, and that the carpets manufactured by skilled workmen, when 
left to themselves and their native patterns, are to a great extent 
unrivalled. Of the aliove -mentioned articles, carpets, shawls, 
woollen and cotton fabrics and silk stuffs are the more important. 
Carpets may be divided into three categories : (1) Kali, with a pile, 
"and cut like plush; (2) gilint, smooth; (3) ninutds, felts. Only the 
twowfirst are exported. The Kali and its smaller sizes, called 
Kalicheh (in Europe, rugs), arc chiefly made in Ecrahan, Sultanabad 
(Irak), Khurasan, Kurdistan, Karudngh, Yczd, Kerman, and among 
the nomad tribes of southern Persia. From the two first-mentioned 
localities, where a British firm has been established lor many 
years, great quantities, valued in some years at /ioo.ooo. find I heir 
way to European and American markets, while rugs to the value 
of .£30,000 per annum are exported from the Persian Gulf ports. Of 
the second kind, gilt nt (used in Europe for curtains, hangings, and 
chair-covers), considerable quantities arc exported from bhushtci* 
and Kurdistan. The value of the carpets exported during the year 
1906-1907 was close upon £900.000, Turkey taking £613,300, 
Russia £196,700, United States £30,000. Great Britain £20,700, 
Egypt £18,500 and India £5400. Shawls are manufactured in 
Kerman"' and Meshed, and form an article of export, principally to 
Turkey. Woollen fabrics an' manufactured in many districts, but 
are not exported in any great quantity. Coarse cotton stulis. 
chiefly of the kind called Kerim::, used in their natural colour, or 
dyed blue with indigo, are manufactured in all districts but not 
exported; cottons, called Kalamkar, which are made in Manchester 
and block-printed in colours at Isfahan and Kumishah, find tlieir 
way to foreign markets, principally Russian. Of silk fabrics 
manufactured in Persia, principally in Khorasan, Kasha n and 
Yczd, about £100,000 worth per annum is exported in Turkey, 
Kussia and India. In the environs of Kasha n and in Ears, chiefly 
at Mainland, much rose-water is made, and a considerable quantity 
of it is exuorted by way of Bush ire to India and Java. Many 
attempts have been made to 5*art manufactures, supported JLiy 
foreign capital and conducted by foreigners, but nearly all have 
resulted in loss. In 1879 the Persian government was induced to 
spend £30,000 on the erection of a gas factory in Teheran, but 
work was soon stopped for want of good coal. A few years later 
a Persian bought the factory and plant for £10,000. and made, them 
over in 1891 to tlicCortpagnie generate pour feclairage et le chauffage 
en Perse, which after bringing out much* additional plant, and 
wasting ntuch cfcpital in trying for some years in vain to make 
good and cheap gas out of bad and dear coal, closed the factory. 
In 1891 another Belgian company. Societe anonytne des verreries 
rmtionales do Perse, opened a glass factory in Tchenln, but the 
difficulty of tbtainincf the raw material cheaply and in large quanti- 
ties was too great U make it a paying concern, and the factory 


had to be closed. A third Belgian company, Societe anunyme 
pour la fabrication ilu sucre en Perse, with a large capital, then 
came to Persia, and began making beetroot sugar in the winter of 
1895. But, like the gas and glass companies, it found the cost of 
the raw material and the incidental expenses too great, and ceased 
its operations in 1899. In 1890 a Russian company started a match 
factory near Teheran with an initial outlay, it is said, of about 
£20.000, but could not successfully compete with Andrian and 
Swedish matches and ceased operation^ very soon. \ Persian 
gentleman erected a cot ton-spinning factory at Teheran in 1894 
with expensive machinery; it turned out some excellent yarn but 
could not compete in price with imported yarns. 

Agricultural Products. —Wheat, barley and rice arc gnnvn in all 
districts, the two former up to considerable altitudes (80. >0 ft.), the 
last wherever the water supply is abundant, and in inner Persia 
generally along rivers; and all three are largely expo 1 ted. The 
most important rice-growing districts which produce more than 
they require for local consumption and supply other districts, or 
export great quantities, are Astarabad, Mazandaran, Gilan, Veramin, 
(near Teheran). Lenjan (near Isfahan), and some localities in Ears 
and Azerbaijan. Peas, beans, lentils, gram, maize, mill* t, are also 
universally cultivated, and exported from the Persian Gulf ports 
to India and the Arabian coast. The export of rice amounted to 
52,200 tons in 1906-1907, and was valued at £472,350. The 
Persian fruit is excellent and abundant, and large quantities, princi- 
pally dried and called khushkbar (dry fruit), as quinces, peaches, 
apricots, plums (of several kinds), raisins, figs, almonds, pistachios, 
walnuts and dates (the last only from the south), as well as oranges 
(only from the Caspian provinces), are exported. The fruit exported 
during 1906 -1907 had a value of £1.019,000. Nothing is being 
done to improve the vino, and the Persian wines, until recently of 
world-wide reputation, are yearly getting thinner and poorer. 
The phylloxera has done much damage. Tlic naturalist S. G. 
Gtnelin, who explored the southern shores of the Caspian in 1771, 
observed that the wines of Gilan were made from the wild grape. 
Cotton is largely grown, principally in tlic central districts and 
Khorasan, and some qualities are excellent and command high 
prices in the European markets; 18,400 tons of raw cotton, valued 
at £838.787, were exported to Russia in 1906-1907. Good hemp 
grows wild in Mazandaran. Tobacco of two kinds, one the tumbaku 
(Nicoiiana pcrsica, Lindl.), for water pipes, the other the tutun 
(Nicotiana rustica, L.), for ordinary pipes and cigarettes, is much 
cultivated. The tumbaku for export is chiefly produced in the 
central districts round about Isfahan and near Kaslian, while tin? 
tumbaku of Shiraz, Fossa, and Darab in Pars, considered the best 
in Persia, is not much appreciated abroad. Tutun is cultivated 
in Azerbaijan, near Urmia and other places near the Turkish frontier, 
in Kurdistan, and, since 1875, in the district of Rcsht, in Gilan. About 
18S5 the quantity of tobacco exported amounted to between 4000 
and 5000 tons. In 1906-1907 only 1820 tons, valued at £42,000, 
were exported. The cultivation of poppy for opium greatly 
increased after 1880, and it was estimated in tqoo that the annual 
produce of opium amounted lo over 1000 tons, of which about 
two-fifths was consumed and smoked in the country. The principal 
opium-producing districts are those of Shiraz, Isfahan, Yczd, 
Kerman, Khorasafi, Burujird and Kermanshah. While the quantity 
consumed in the country is now probably the same, the quantity 
exported is much less : 239 tons, valued at £237,270 in 1900- 1907. 
The value of the silk produced in Persia 111 the 'sixties was 
£1,000,000 per annum, and decreased in consequence of silk-worm 
disease to .£30,000, in 1890. The quantity produced has since 
then steadily increased and its yearly value is estimated at half a 
million. Cocoons and raw silk valued at £316,140 were exported 
in 1906 T907. Of oil-yielding plants the castor-oil plant, sesame, 
linseed and olive are cultivated, the last onlv in a small district 
! south of and near Reshl. Very little oil is exported. 'Flic potato, 

1 not yet a staple article of food, tomatoes, celery, cauliflower, arli- 
eliokes and oilier vegetables are now much more grown than formerly, 
chiefly in consequence of the great influx of Europeans, who are 
the principal consumers. 

Among the valuable vegetable products forming articles of 
export are various gums and dyes, the most important being 
gum Iragacantli, which exudes from the astragalus plant in the 
hilly region from Kurdistan in the north-west to Kerman in the 
south-east. Other gums are gum-ammoniac, asafetida, galbanum, 
sagapamnn, sarcocolla and opoponax. In 1906 1907, 3310 tons of 
various gums ot a value of £300,000 were exported. Of dye-stufts 
there are produced henna (Lawsonia tnermis) principally grown at 
Khabis near Kerman, woad and madder; a small quantity of 
indigo is grown near Dizful and Shushter. The export of dyes in 
1906-1907 was 985 tons, valued at £32,326. 

Horses, mules and donkeys, formerly exported in great numbers, 
are at present not very abundant, and their prices have risen 
much since 1880. Some nomad tribes who owned many brood 
mares, and yearly sold hundreds of horses, now liardlv possess suffi- 
cient animals for their own requirements. The scarcity of animals, 
as well as the dearness of fodder, is one of the causes of the dearness 
f transport, and freights have risen on the most frequented roads 
| from 3d. per ton-mile in # i88o to rod., and even 13d., per ton-mile. 
The prices of staple articles of food rose steadily f:om 1880 and 
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reached a maximum in 1900 ami 1901, as will be seen from the 
following table : 
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Forests and Timber . — Timber from the forests of Mazandaran 
and Gilan has been a valuable article of export for many years. ! 
and since about 1S70 large quantities of boxwood have also been 
exported thence; in some years the value of the timber and box- 1 
wood exported has exceeded £50,^00. This value represented 
about 200,000 box trees and quite as many others. Much timber J 
is also used for charcoal-burning, and occasionally large parts of ' 
forest are burned by the people in order to obtain clearings for 
the cultivation of rice. The destruction of the forests by timl>er- , 
cutters and charcoal-burners has been allowed to go on unchecked, 
no plantations have been laid out, and nothing has been done j 
for forest conservation. Indiscriminate cutting has occasionally 
been confined within certain bounds, but such restrictions were , 
generally either of short, duration or made for the convenience and 
profit of local governors. The oak forests of Kurdistan, Luristan ! 
and the Bakhti.iri district, are also being rapidly thinned. A small 
step in Ihe right direction was made in 1900 by engaging the service's 
of an official of the Prussian forest department, but unfortunately, 
beyond sending him to inspect the Mazandaran forests belonging 
to the Grown, and employing him to lay out a small plantation in 
I he Jajrud valk v, cast of Teheran, nothing was done. The monopoly 
for cutting and exporting the timber of the Mazandaran forests is j 
leased to European firms, principally for box and oak. Boxwood ! 
has become scarce. There are many kinds of good timber-yielding \ 
trees, the best known being alder (Atnus g lulitiosa , Wild., A . barbala, ! 
A. tordifolia, Ten.), ash (Fraxinus excelsior. T..), beech (Fagus I 
sxivatica), elm (V hints ccnnpcstris, U. efjusa, U. pedunculata), • 
wych-elm (U l nuts numtana), hornbeam ( Carpinus bctulus, L.). 
juniper {J uni per its excel sa , J. communis. J. sabina ), maple (Acer 
insigne, Boiss., A. campcstre, A. pseudo- platamis, L.), oak (Quercus 
ballota, Q. eastancae folia, Q. scssiliflora. Q. pedunculata), walnut, 
nettle tree (Celhs australis, L.), Siberian elm (Zelkova cvenata, 
Spacli.). and various kinds of poplar. Pipe-sticks, from tile wild 
cherry tree, are exported to Turkey. 

Fisheries. Kish is a staple food along the shores of the Persian ! 
Gulf, but the Grown derives no revenue from fisheries there. The | 
fisheries of the Caspian littoral are leased to a Russian firm (since 
1808), and most of the fish goes to Russia # (3T,i2o tons, value j 
£556,125. in 1906-1907). The fish principally caught are sturgeon, | 
giving caviare, shcat fish or silure, salmon, carp, bream and perch. I 

Minerals and Mining. Persia possesses considctable mineral ■ 
riches, but the absence of cheap and easy means of transport, and 
the scarcity of fuel and water which prevails almost everywhere, 
make any exploitation on a remunerative scale impossible, and the 
attempts which have been made to work mines with European 
capital and under European superintendence have been financially 
unsuccessful. Deposits of rich ores of copper, lead, iron, manganese, 
zinc, nickel, cobalt, &c., abound. A few mines are worked by 
natives in a primitive, system less manner, and without any great 
outlay of capital. There are turquoise mines near Nishapur (for 
description of mines, manner of working. <Vc., see A. lloulum- 
Schindler, Report on the 7 itKjuoise Mines m Khcrasnn, E. O. Reports, 
1884, and “ Die Gegcnd zwisclicn Sabzwar und Meschhecl,” Jab bitch 
h. k. geol. R. A. Wien, vnl. xxx\i.; also E. Ticlzc, I crhandl. 
k. k. grot. R. A.. 1884, p. 93); several copper mines in Khorasan. 
Samnan, Azerbaijan and Kerman; some of lead, lv\o considerably 
argentiferous, in Khorasan, Tudarvar (rear Samnan), Anguran, 
Afshar (both west of Zcnjan), and Kerman; two of iron at Mcsula 
in Gilan and Nur in Mazandaran; two of orpiment in Afshar and I 
near Urmia; one of cobalt at Kamsar (near Kasha 11 ) ; one of alum 
in Tarom (near Kazvin) ; and a number of coal in the Ear district, 
north-east of Teheran, and at Hiv and Abyek, north-west of Teheran. 
Then? are also many quarries of rock-salt, gypsum, lime and some of 
marble, alabaster, soapstone, &c. The annual revenue of the 
government from the leases, rents and royalties of mines does 
not amount to more than £15,000, and about £0000 of this amount 
is derived from the turquoise mines near K is hap 11 r. As the rents 
and royalties, excepting those on the? turquoise mines, amount to 
about one fifth of the net proceeds, it may be estimated that the 
value of the annual output does not exceed £50,000, while the 
intrinsic value of the ores, particularly those of' lead, iron, cobalt 
and nickel, which have not yet been (duelled can be estimated at 


millions. There are also some very rich coal scams in eastern 
Persia, far away on the fringe of the desert, and under existing 
conditions quite valueless. The richest deposits of nickel, cobalt 
and antimony ores are also situated in localities where there is little 
water and the nearest useful fuel some hundred miles away. 
Auriferous alluvial strata have been discovered in various localities, 
but everywhere the scarcity of water has been a bar to their being 
exploited with profit. A rich naphtha-bearing zone* stretches 
from the Luristan hills near Kenuanslwh down to the Persian Gulf. 
Competent engineers and specialists have declared that borings 
in the Bakliliaii Kills, west of Similiter, would give excellent results, 
but the difficult hillv country and the total absence of roads, as well 
as the antipathy of the inhabitants of the district , would make 
flu; transport and establishment of the necessary plant a most 
difficult matter. A British syndicate has been boring at several 
places in the zone since 1905. 

Commerce. The principal centres of commerce are Tabriz, 
Teheran, Keslit, Meshed and Yezd; the principal ports Bander 
Abbasi, Lingah. Bushire and Muhamrah on Ihe Persian Gulf, and 
Astara, Enzeli, Meshed i Sar and Bander i Gcz on the Caspian. 

Until 1899 all the customs were farmed out (1898 1899 for 
£300,000). but in March of that year the farm system was abolished 
in the two provinces of Azerbaijan and Kermanshah, and, the 
experiment there proving successful, in all •other provinces in the 
following year. At the same time a unitorm duty of 5 % ad valorem 
was established. In October 1901 a treaty fixing a taritl and re- 
serving “ the most favoured nation ” treatment for the countries 
already enjoying it was concluded between Persia and Russia. 
It was ratified in December 1902 and came into face on the 1 |th 
of February 1903. The commercial treaty with great Britain, 
concluded in 1857. provided for the “ most favoured nation “ 
treatment, but nevertheless a new treaty under which the duties 
levied on British imports would be the same as on Russian 
imports was mack; with (beat Britain a few days before the new 
tariff came into force and was ratified in May. 

For the value of imports and exports previous to 1901 the only 
statistics available were the figures given in consular reports, which 
were not always correct. In 1897 it was estimated that the value of 
the imports from and exports to Great Britain, including India, 
amounted to £3,250,000. About a quarter of this trade? passed 
over the western frontier of Persia, while three-quarters passed 
through the Persian Gulf ports. The value ol the trade between 
Russia and Persia was then about £3,500,000. Since 1901 detailed 
statistics have been published by the customs department, and 
according to them the values of the imports and exports in thousands 
of pounds sterling for the six years 1901-1907 were as follow' : < 
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While the value of the trade between Great Britain and Persia in 
1 906—1907 was almost the same as in 1897, that of the trade with 
Russia had increased from 3.I millions to 8j or 137 %. The 
average yearly value of the track? between Great Britain and Persia 
during the six years was £2.952,185 (imports £2.135,016, exports 
£517, ibq); between Russia and Persia £<*,475,866 (imports £3,350,072, 
exports £3, 125,794). The average values of the trade with other conn- 
.tries were: France £ooo,oou, .\*istua / 240,000, Germany / 124,000, 
Italy 1 79, ocx), United States of America / 52,000, NYthei lands / $g,ooo. 

'fju* principal imports into Persia in approxim.de order oi value 
are cottons, sugar, tea, woollens, cotton yarn, pel role? uni, stuffs 
of wool and cotton mixed, wool, hardware, ironmongery, matches, 
iron and steel, dyes, rice*, spices and glassware. The principal 
exports arc- fruits (dried and fresh), carpi cot Ion, iisli, rice, gums, 
wool, opium, silk cotoons, skins, live animal.-., silks, cottons, wheal, 
barley, drugs and tobacco. # • 

shipping and Navigation.- Shipping under the Persian flag is 
restricted to vessels belonging to the Persian Gulf ports. Some* 
of the larger craft, which are called bag/ah. aricl vaiv from 50 b» 
300 tons, carry merchandise to and fruip, Bombay, the Malabar 
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coast, Zanzibar, &c.; while the smaller vessels, called bagurah. kepi in dinars, formerly a gold piece, now an imaginary coin Tft V. 
and mostly under 20 tons, are employed in the coasting trade and of a kran. Ten thousand dinars are equal to one toman (a word 
the pearl-fisheries on the Arabian coast. It is estimated that the meaning ten thousand), or 10 krans silver, and 50 dinars arc one 
four principal ports and the many smaller ones (as Maslnir, Ilindian, shahi. 

Zaidin. Bander. Dilam. Rig. Koniran. Taheri. Kishrn. Hormuz, &c.) Gold coins aie : 1 , .!, 1, 2, 5, and 10 toman pieces, but they are 


possess at least loc oaglahs and several hundred bagarahs, besides a 


large number 

ot small boats. 
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The British shipping amounted to Kg- 2 ° 0 of the total shipping 
at the four ports during the years 1904 1007. There was no 
German shipping in the gulf before 1900, but in the first year of 
its appearance (1900-1907), its tonnage at the gulf ports was 
almost as much as that of all other nations with the exception of 
Greut Britain. 

The shipping of 1900-1907 was distributed among the four ports 
as follows : 

Bushire . . . 354,798 tons. Bander Abbasi . 245,74b tons. 

Bander Lingah 155,720 ,, Mahamrah . . . 183,243 ,, 

Bander Lingah, being the port where most of the pearls obtained 
on the Arabian coast of the gulf are brought to and exported from, 
has more native shipping (all sailing vessels) than the other ports. 

All the shipping on the Caspian is under the Russian flag 1 and 
no returns of the arrivals and departures of vessels at the Persian I 
ports were published before 1900. Accouling to the statistics 
of the customs department tin* shipping of the Persian ports 
amounted in 190b 1907 to (>50,7 27 tons. The shipping at the 
principal Persian ports on the Caspian in the year 190b 1907 was : 
Astara 137.935 tons; Knzeli 202.132 tons; Meshed i Sar 90,799 ; 
tons; Bander-i-Gcz 50,135 tons. Two or three flat-bottomed sailing j 
vessels navigate the lake of Urmia in north-western Persia, carrying 
merchandise, principally agricultural produce, from the western and 
south-western shores to the eastern for the supply of Tabriz. The 
navigation is a state monopoly, leased out for /250 per annum. 

Coinage, Weights and Measures. — The monetary unit is the kran. 
a silver coin, formerly weighing 2S nakhods (88 grains), then reduced 
to 2b nakhods (77 grains), and now weighing on y 24 nakhods (7' 
grains) or somewhat less. Before the new coinage came into use 
(1877) the proportion of pure silver was from 92 to 95 %; | 
subsequently the proportion was for some time 90 % ; now it is • 
about 89.^ %. In consequence of this depreciation ot the coin- 
age and the fall in the price of silver, paitly also in consequence 
of exchange transactions by banks, the value of the kran has 
since 1895 rarely been more than 4*801 1., or half what it was in 
1874. and fell to less than .pi. in 1905. In 1874 the kran was w irtli 
a franc; in June 1908 the exchange for a fi bill on London was 
50 krans which gives the value of 1 kran as 4 pi. Taking this 
value of the kran, the values of the various nickel and silver coins 
in circulation work out as: — I 

Nickel Coins. 1 Silver Coins. 

Shahi -- 2 pul . . 0*243 Five shahis - j kran . i*2od. 

Two shahis — 4 pul . 0*483 'Pen shahis — J kran . 2*403. 

One kran -- 20 shahis - 
j 40 pul .... 4* Sod. 

I Two kran ..... 9 bod. 

In 1899 from 80 to 8j copper shahis (weighing about ‘ lb) were 
being given for one silver kran. This was owing to the depreciation 
of the copper coinage from 189b onwards, consequent upon the e 
being an excess of coinage due to the excessive quantities formerly 1 
put in circulation from tin* mint* Accordingly the government j 
in 1900 replaced the copper bv a nickel coinage (face? value of nicke l i 
coin in circulation end of 1907. 4,000,000 krans). Account; are j 

1 By ariicle v. of the Trealyof Guhstan of 1813. confirmed by article j 
viii. of the 'Treaty of Turkmanchai of 1828, it was declared that J 

Russia alone should have the right of maintaining vessels of war 
on the Caspian, and that no other l ower should fly the military 
flag on that* sea; tnd by a decision of the council of tin* Russian 
Empire published on the 24th of November 1809, the establishment 
of companies for Jhe navigation of the Caspian, except by Russian 
subjects, and the purchase of shares of such companies by foreigners 
piohibitu^. (A 7 u v Papers, \ul. l.siii. 9-5 ) 1 


not in circulation as current money because of their e\ er-varying 
value in silver krans, which depends upon the exchange «>n London. 

The unit of weight is the miskal (71 grains), subdivided into 
2 4 nakhods (2*90 grains), a nakliod being further subdivided into 
4 gandinn (* 74 grains) . Larger weights, again, arc the sir ( 1 b miskals) 
and the abbasi, wakkeh, or kervankeh (5 sir). Most articles arc 
bought and sold by a weight called batman, or man, of which thcr,c 


are several kinds, the principal being : — 

Man-i-Tabriz 8 abbasis — (>40 miskals— 9*49 lb 

Man-i-Noh abbasi — 9 abbasis — 720 , — 7 30 ,, 

Man-i-Kohneh (the old man) 1000 , 10-14 ,, 

Man-i-Shah — 2 Tabriz mans 1280 , - 12 98 „ 

Man i-Key — 4 ,, ,, -- 2560 , - 25-96 ,, 

Man-i-Bander abbasi 840 , 8*52 ,, 

Man-i-Hasheini — 16 mans of 720 . 11080 ,, 

Corn, straw, coal, &c., arc sold by kharvar 100 Tabriz mans 
--- 0.-1 9 tb. • 

The unit of measure is the zar or gez, of which, as in the case of 


the man, there are several variants. 40*95 in. is the mo 3 common 
length for the zar, but in Azerbaijan the length is 44*09 in. Long 
distances are calculated in farsakhs, a farsakh being equal to 6000 
2ar. Probably the zar in this measure — 40*95 in., which makes 
the farsakh 3*87 m., but the other length of the zar is sometimes 
used, when the farsakh becomes 417 m. Areas are measured in 
jeribs of from 1000 to 1060 square zar of 40*95 in., the surface unit 
thus being from 1294 to 1379 sq. yds. 

Constitution and Government . — Up to the year T906 the govern- 
ment of Persia was an absolute monarchy, and resembled in its 
pr* u-ipal features that of the Ottoman Empire, with the excep- 
tion, however, that the monarch was not the religious head 
of the community. The powers of the Shah (Shahanshah,- or 
“ king of kings ”) over his subjects and their property were 
absolute, but only in so far as they were not opposed to the shar\ 
or “ divine law,” which consists of the doctrines of the* Mahom- 
medan religion, as laid down in the Koran, the oral commentaries 
and sayings of the Prophet, and the interpretations by his 
successors and the high priesthood. In 1905, however, the 
people began to demand judicial reforms, and in 1906 cried out. 
for representative institutions and a constitution. By a rescript 
dated the 5th of August Muzaffar-ud-Dm Shah gave his assent 
to the formation of a national council ( Majlis i s/iora i milli ), 
to be composed of the representatives of the various classes : 
princes, clergy, members of the Kajar family and tribe— chieis 
and nobles, landowners, agriculturists, merchants and trades- 
men. By an ordinance of the 10th of September the number of 
members was fixed at 162 (60 for Teheran, 102 for the provinces), 
to be raised to 200 if necessary, and elections were held soon 
after. Electors must be males and Persian subjects of not less 
than 25 years of age and of good repute. Landowners must 
possess land. of at least 1000 tomans (£200) in value, merchants 
and tradesmen must have a fixed and well-known place of 
business or shop with an annual value of not less than the 
average values in the localities where they are established. 
Soldiers and persons convicted of any criminal offence are not 
entitled to vote. The qualifications for membership are know- 
ledge of the Persian language and ability to read and write it and 
good repute in the constituency. No person can be elected who 
is an alien, is under the age of 30 years or over the age of 70 years, 
is in the employ of the government, is in the active service of 
the army or navy, has been convicted of any criminal offence, or 
is a bankrupt. 

On the 7th of October the national council, or as many mem- 
bers of it as could be got together, was welcomed by the shah 
and elected a president. This was considered as the inaugura- 
tion and formal opining of parliament. An ordinance signed 

- We see this litle in its old Persian form, KJishavathiya Khshaya- 
thiy, in the cuneiform inscriptions; as BaaiAfwf BamAewr' on the 
coins of the Arsacidcs, and as the Pahlavi Mai ban Malka on the 
coins and in the inscriptions of the Sassanians. With the Mahoni- 
medan conquest of Persia and the fall of the Sassanians the title 
was abolished ; it was in use for a short time during the 10th century, 
having been granted to Shah Ismail Samani bv the Caliph Motadid 
\.i>. 900; it appeared again on coins of Nadir Shah, 1736 1747, and 
wa - assumed by Liu: present d\ 11 isly, the Kajars, in 1799. 
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by Muzaffar-ud-DIn Shah, Mahommed Ali Mirza(his successor) 
and the grand \izir, on the 30th of December 1906, deals with 
the rescript of ihe 5th of August, states the powers and duties 
nf the national council and makes provision for the regulation 
of its general procedure by the council itself. The members 
have immunity from prosecution except with the knowledge of 
the national council. J'he publicity of their proceedings except 
under conditions accepted by the council is secured. Ministers, 
or their delegatus may appear and speak in the national council 
and are responsible to that body, which also has special control 
of financial affairs and internal administration. Its sanction ! 
is required for all territorial changes, for the alienation of state | 
property, for the granting of concessions, for the contracting ( 
of loans, for the construction of roads and railways, for the 
ratification of treaties, &c. There was to be a senate of 60 
members of whom 30 were to be appointed to represent the shah 
and 30 to be elected on behalf of the national council, 15 of each 
'lass being from Teheran and 15 from the provinces (the senate, 
however, was not immediately formed). I 

By a rescript dated February 2, 1907, Mahommed Ali Shah | 
confirmed the ordinance of the 30th of December, and on the ! 
8U1 of October 1907 he signed the final revised constitution, and | 
took the oath which it prescribes on the 12th of November in 
the presence of the national council. 

In accordant 0 with the constitution the shah must belong to 
the Shiah faith, and his successor must be his eldest son, or next 
male in succession, whose mother was a Kajar princess. The 
shah's civil list amounts to 500,000 tomans (£100,000). 

The executive government is carried on under a cabinet 
composed of seven or eight vizirs (ministers), of whom one, 
besides holding a portfolio, is vizir azam, prime minister. The 
vizirs are the ministers of the interior, foreign affairs, war, 
justice, finance, commerce, education, public works. 

Until 1900 the shah was assisted in the task of government by 
the sadr azam (grand vizir), a number of vizirs, ministers or heads 
of departments somewhat on European line.?, and a “ grand council 
of state," composed of some ministers and other members nomi- 
nated by the shah himself as occasion required. Many of the 
" ministers " would have been considered in Europe merely as 
chiefs of departments of a ministry, as, for instance, the minister 
for Crown buildings, that for Crown domains, the minister of cere- 
monies, those for arsenals, army accounts, tS:c. ; also an accumulation 
of several offices without any connexion between their functions, 
in the hands of a single person, was frequently a characters tic 
departure from the European model. The ministers were not 
responsible to the Crown in a way that ministers of a European 
government are; they rarely took any initiative, and generally 
referred their a Hairs to the grand vizir or to the shah for final 
decision. 

There were twenty-seven vizirs (ministers), but only some of 
them were consulted on affairs of state. The departments that 
had a vizir at their head were the following : court, ceremonies, 
shah's secretarial department, interior, correspondence between 
court and governors, revenue accounts and budget, finance, treasury, 
outstanding accounts, foreign affairs, war, army accounts, military 
stores, arsenals, justice, commerce, mines and industries, agri- 
culture and Crown domains, Crown buildings, public works, public 
instruction, telegraphs, posts, mint, religious endowments and 
pensions, customs, press. I11 addition to these twenty-seven 
vizirs with portfolios, there were some titulary vizirs at court, 
like Vizir i tluzur i Humayun (minister of the imperial presence), 
Vizir i makhsus (extraordinary minister), &c., and a number in tin* 
provinces assisting the governors in the same way as the grand 
vizir assists the shah. Most of these ministers were abolished 
under the new’ constitution, and the heads of subsidiary depart- 
ments arc entitled mudir or rais, and are placed under the responsible 
ministers. 

Religion . — About 9,000,000 of the population arc Mahom-. 
medans of the Shiah faith, and 800,000 or 900,000, principally 
Kurds in north-western Persia, are said to belong to the other 
great branch of Islam, the Sunni, which differs from the former 
in religious doctrine and historical belief, and is the state religion 
of the Turkish Empire and other Mahommedan countries. Other 
religions are represented in Persia by about 80,000 to 90.000 
Christians (Armenians, Nestorians, Greek Orthodox and Roman 
Catholics, Protestants), 36,000 Jews, and 9000 Zoroaslrians. 

Society in Persia, being based almost exclusively on religious 
law*, is much as it was In biblical times among the Jews, with this 


difleience, however, that there exists no sacerdolal caste. In 
Persia any person capable of reading the Koran and interpreting 
its laws may act as a priest (mullah), and as soon as such a priest 
becomes known for his just interpretation of the shar and his 
superior knowledge of the traditions and articles of faith, he 
becomes a mujtahid , literally meaning “ one who strives ” (to 
acquire knowledge), and is a chief priest. The mullahs are 
referred to in questions concerning religious law, hold religious 
assemblies, preach in mosques, teach in colleges, and arc appointed 
by the government as judges, head-preachers, &c. Thus the 
dignitaries, whose character seems to us specially a religious one, 
are in reality doctors, or expounders and interpreters of the law, 
and officiating ministers charged with the ordinary accomplish- 
ment of certain ceremonies, which every other Mussulman, 
“ true believer,” has an equal right to fulfil. Formerly there 
were only four or five mujtahids in Persia, new there are many, 
sometimes several in one city -Teheran, for instance, has ten; 
but there are only a few whose decisions arc accepted as final 
and without appeal. The highest authority of all is vested in 
the mujtahid who resides at Kerbela, or Nejef, near Bagdad, 
and is considered by many Shi'ites as the vicegerent of the 
Prophet and representative of the imam. The shah and the 
government have no voice whatever in the matter of appointing 
mullahs or mujtahids , but frequently appoint she ikhs-uli slam 
and cadis , and occasionally chief priests of mosques that receive 
important subsidies out of government funds. The chief priest 
of the principal mosque of a city, the masjid i jami\ is called 
imam junta, and he, ora representative appointed by him, reads 
the khutba , “ Friday oration,” and also preaches. The reader 
of the khutba is also called khalib. Trc leader of the prayers 
in a mosque is the pishmwiaz , and the crier to prayers is the 
muazzin. Many priests are appointed guardians of shrines 
and tombs of members of the Prophet's family ( imams and 
imamzadehs) and arc responsible for the proper administration 
of the property and funds with which the establishments are 
endowed. The guardian of a shrine is called mutavali , or, if 
the shrine is an important one with much property and many 
attendants, mutavali- bash i\ and is not necessarily an ecclesiastic, 
for instance, the guardianship of the great, shrine of Imam Re £a 
in Meshed is generally given to a high court functionary or 
minister as a reward for long services to the state, fn the 
precincts of a great shrine a malefactor finds a safe refuge 
from his pursuers and is lodged and fed, and from the security 
of his retreat he (‘an arrange the ransom which is to purchase 
his immunity when he comes out. 

Formerly all cases, civil and criminal, were referred to the 
Hcrgy, and until the 17th century the clergy were subordinate to 
a kind of chief pontiff, named sadr-us-sodur , who possessed a 
very extended jurisdiction, nominated the judges, and managed 
all the religious endowments of the mosques, colleges, shrines, &c\ 
Shah Safi (1629-16.12), in order to diminish the influence of the 
clergy, appointed two such pontiffs, one for the court and nobility 
the other for the people. Nadir Shah (1736-1747) abolished 
these offices altogether, and seized most of the endowments of the 
ecclesiastical establishments in order to pay his troops, and, the 
lands appropriated by him not having been restored, the clergy 
have never regained the power they once possessed. Many 
members of the clergy, particularly those of the higher ranks, 
have very liberal ideas and are in favour of progress and reforms 
so long as they are not against the shar\ or divine law; ^ut, 
unfortunately, they form the minority. 

• * 

The Armenians of Persia, in so far as regards tin ir ecclesiastical 
slat*, are divided into the two dioceses of Azerbaijan and I fahan, 
and, since the. late troubles in Turkey, which caused many to 
take refuge in Persia, are said to number over 50.000. Al>out 
three-fifths of this number belong to the diocese of Azerbaijan, 
with a bishop at Tabriz, and resi le in the cities of Tabriz, Khoi, 
Selinas, Urmia and*Maragha, and in about thirty villages close 
to 1«he north-western frontier ; the other t\y>fiflhs, under the 
diocese of Isfahan, with a bishop in Julfa, reside in Teheran, 
Mamadan, Julfa. Shiraz, Bushire, Keshf, Enzcli # and other towns, 
and in some villages in the districts of lliahar Mahal, Persian, 
Porlvmid, Kaiaareh, Kazaz, Kharnkni}. *Vc. # Many Persian 
Aiinnr 111-. are c.ig.i«.id in trade and commerce, and some of 
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their merchants dispose of much capital, but the bulk live on the 
proceeds of agriculture and aie poor. 

The Xrstonans in Persia, all living in cities and village close to 
the Turkish frontier, numbered about 25.000 to 50,000 but many 
of them, some say half, together with two or three bishops, recently 
went over to the Greek Orthodox (Russian) Church, in consequence 
of the unsatisfactory protection afforded them by their patriarch, 
who resides in Mosul. These latter are now cared for by an archi- 
mandrite of Russian nationality and some Russian priests. 

The Greek Orthodox Catholics are represented by Russians, who re 
side in northern Persia; they have a church at the Russian legation 
in Teheran, and another at the Russian consulate in Tabriz. 

The Roman Catholics in Persia. Europeans and natives (mostly 
Armenians), number about three or four thousand, and have 
churches in Teheran, julfa and Azerbaijan, served by members of 
the French Lazarist Mission. They also have some orphanages, 
schools and medical dispensaries, under the care of sisters of charity 
of St Vincent do Paul. 

The Protestants, Europeans and natives (converted Armenians 
and Nestorians), number about (>500. The religious missions 
ministering to their spiritual welfare are : (1) The board of foreign 
missions of the Presbyterian Church in the United States ol America, 
which Ins six establishments in Persia : Urmia since 1835, Teheran 
since 1872, Tabriz since 1875, Hamadan since 1880, Resht since 
1902 and Kazvin since 1905. The establishments of Tabriz and 
Urmia form the Western Peisia Mission, those of Teheran, Hamadan, 
Resht and Kazvin the Eastern Persia Mission. The former mission 
has 24 churches, 118 schools, 2 hospitals and 4 dispensaries; the latter 
has 4 churches 11 schools, 2 hospitals and 4 dispensaries. (2) The 
Church Missionary Society, established in Persia since 18O9. In June 
T908 it had 4 places of worship (Julfa, Yezd, Kerman, Shiraz), 
5 schools (julfa, Isfahan, Yezd, Kerman and Shiraz). There are 
also hospitals and dispensaries for men and women at Julfa, Isfahan, 
Yezd and Kerman. The hospitals at Julfa and Isfahan have ac- 
commodation for 100 patients each, and arc sometimes full to 
overflowing; the dispensaries arc generally overcrowded. The 
establishment of the Church Missionary Society is under the care 
of a bishop, who resides at Julfa and is under the bishop of London. 
(3) The Anglican mission, which was established by Dr Denson, 
archbishop of Canterbury, and has its work among the Nestorians 
in Azerbaijan. (4) The London Society for promoting Christianity 
among the Jews, which was established at Teherfln in 187(1, and 
at Isfahan and Hamadan in 1889. It has in Teheran a church 
and a school, at Isfahan a school and at Hamadan a small school. 
(5) The British and Foreign Bible Society has been represented 
at Isfahan since 1S79. 

The Jews in Persia number about 36,000, and are found in nearly 
all cities of the country, but communities with synagogues and 
priests exist only in the larger cities like Teheran, Isfahan, Yezd, 
Shirar Hamadan, &c. 

The Zoroastrians, commonly called “ gabrs,” numbering about 
9000, reside principally in the' cities and villages of Yezd and Ker- 
man, and only three or four hundred live in Teheran, Kashan, 
Isfahan and Shiraz, some engaged in trade and commerce, but 
most of them employed in agricultural work and gardening. Their 
interests arc attended to by a delegate who is appointed by the 
Bombay Parsis and resides at Teheran. 

The non-Mussulinan Persian subjects, particularly those in the 
provinces, were formerly much persecuted, but since 1873, when 
Nasru *d-Dln Shah returned to Persia from his first journey to Europe 
they have been treated more liberally. In cities where manv non- 
Mussulman subjects reside a special official is appointed to protect 
them; and the ministry of justice has a special section to look 
after them and sec that they arc protected against lanaticism and 
injustice. 

Instruction . — Primary schools, makiab (where Persian and a 
little Arabic, sufficient for reading the Koran, and sometimes 
also a little arithmetic, are taught to boys between the ages 
of seven and twelve), are very numerous. These schools are 
private establishments, and are under no supervision whatever. 
The payment for tuition varies from fourpenee or fivcpcnce to 
tenpence a month for each child. Colleges, madrasah (where 
young men are instructed, fed, and frequently also lodged 
gratuitously), exist in nearly every town. Most of them are 
attached to mosques, and the teachers are members of the clergy, 
and receive fixed salaries out of the college funds. The students 
are instructed in Arabic and Persian literature, religion, inter- 
pretation of the Koran, Mussulman law, logic, rhetoric, philo- 
sophy and other subjects necessary for admittance to the clergy, 
for doctors of law, &c., while modern sciences arc neglected. 
Families who havfc means and do not desire their children to 
become members of the clergy, employ private tutors, and 
several have latterly obtained the services of English and French 
professors to educate their children, while others send their 
boys to school in England, France, Germany and Russia. At 


the beginning of Nasru Yl-DTn Shah’s reign, a public school on 
the lines of a French lyc£e was opened in Teheran, principally 
with the object of educating officers for the army, but also of 
introducing a knowledge of Western science and languages, 
and a ministry of public instruction was created at the same 
time. Military and civilian teachers were obtained from Europe, 
and the state granted a large sum of m^ney for the support of 
the establishment. The tuition is gratuitous, and the pupils 
are clothed and partly fed at government expense. Some 
years later a similar school, but on a much smaller .-rule, was 
opened in Tabriz. After a time the annual grant for the support 
of these two schools was reduced, and during the years 1 890 190S 
amounted to only £5000. The average number of pupils was 
■ about 250, and until the beginning of 1899 these two schools 
were the only establishments under the supervision of the 
minister of public instruction. Soon after his accession in 
1896 MuzafTar-ud-DIn Shah expressed a desire that something 
more should be done for public instruction, and in the following 
year a number of Persian notables formed a committee and 
opened some schools in Teheran and other places in the beginning 
of 1898. A year later the new schools, until then private estab- 
lishments, were placed under the minister of public instruction. 
The new schools at Teheran have from 1000 to 1400 pupils. 

A German school with an annual grant of ^2400 from Persia and 
of ^1000 from Germany w r as opened at Teheran in 1907. There 
is also established a French school under the auspices of tire Alliance 
Franvaise, Much has been and is being done for education by the 
Armenians and the Protestant and Roman Catholic missions in 
Persia, and a large percentage of the pupils is composed of Mussul- 
mans. The Alliance Israelite has opened a school in Teller;! n. 
In 1907 the American Protestant mission had 129 schools with 
3423 pupils, the English Protestant missions had 5 schools with 
425 pupils, the Roman Catholic mission (Lazarislcs) had 3 schools 
with 400 pupils, and the Armenians had 4 schools and <q0 pupils. 
All these schools are supported by voluntary subscriptions and 
donations, and instruct both boys and girls. 


Army. — Persia had no regular army until 1807, when some 
regiments of regular infantry ( sarbaz ) were embodied and drilled 
by the first French military mission to Persia under General 
Gardanc. Since then seven other military missions (two British, 
two French, tw r o Austrian, and one Russian) have come to Persia 
at the request of the Persian government, and many officers 
and non-commissioned officers, and even civilians, of various 
nationalities, have been engaged as army instructors. The 
last serious attempt to reorganize the Persian army was made in 
1879, when the second Austrian mission formed the “ Austrian 
corps ” of seven nfcw battalions of 800 men each. These new 
battalions were disbanded in 1882. The Russian mission of 
1879 has been the most successful, and the so-called “ Cossack 
brigade ” which it formed has always been commanded by 
Russian officers. The brigade has a strength of about 1800 men 
and costs £50,000 per annum. The total annual expenditure 
for the army Amounts to about a third of the total revenues of 
the government. 

According to statistics published for 1905 the Persian army has 
an eflective force of about 91,000 men, but the number of men 
actually serving with the colours does not exceed 35,000 : — 

Artillery 5309 

Irregular cavalry 14.937 

Infantry, 79 battalions of 400-1000 men each . . 63,805 

Cossack brigade, artillery, horse and foot . . . 1800 

Road and frontier guards, horse and foot . . . 54 °3 


Total 9L334 

Navy . — The Persian government possesses nine steamers. 
'One is the “Nasru ’d-DTn,” an old yacht of about 120 tons, 
presented in the ’seventies by the emperor of Russia, and 
stationed at Enzeli, the port of Resht. The others, all employed 
in the customs service in the Persian Gulf, arc the following ; 
The “ Persepolis,” built 1884, 600 tons, 450 h.p., with three 7J 
cm. and one 8J cm. Krupp. The “ Susa,” built 1884, 
36 tons, with one Krupp. An old Belgian yacht “ Selika,” 
purchased 1903 and renamed “ Muzafferi,” with two Hotchkiss 
guns. Five launches built in the Royal Indian Marine Docks, 
Bombay, in T905, at a c§st of 6o ; ooo rupees each, of about 80 
tons. 
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Justice.- -By the theory of a Mahommedan state there should 
he no other courts of justice except those established for the ad- 
ministration of the shay', the “ divine or written law," but in 
Persia there is another judicature, which is called * urf and repre- 
sents the " customary " or “ known and unwritten law." Justice, 
therefore, is administered by the shah and his representatives 
according to one law and by the clergy according to another, but 
the decisions of the former must not be opposed to the fundamental 
doctrines of Islam. The shah’s representatives for the adminis- 
tration of justice are *he governors and other officers already 
mentioned. The officials charged with the administration of 
justice according to the shay ’ are judges, called sheikh-ul-islam and 
kasi ( kadhi . kadi or cadi of Arabs and Turks), members of the clergv 
appointed by the government and receiving a fixed salary, but 
some cities are without regular appointed judges and the title of 
cadi is almost obsolete; decisions according to the shay ' are given 
by all members of the clergy, ranging from ignorant mullahs of 
little villages and cantons to learned mujtahids of the great, cities. 
If the parties to the suit arc dissatisfied with the judgment, they 
may appeal to a priest who stands higher in public estimation, or 
one of the parties may induce a higher authority by bribery to 
quash the judgment of the first. Unfortunately, many members 
of the clergy aic corrupt, but the \nujtahids, as a rule are honest 
and entirely trustworthy. The functions of the representatives of 
the shay 1 are now limited to civil cases, while all criminal cases 
are referred to the ‘urf, which, however, also takes cognisance of 
civil disputes, should the parties desire it. 

In criminal cases the dispensation of justice is always summary, 
and, when the offence is small, the whole procedure, including the 
examination of witnesses and criminal, as well as the decision 
and the punishment, a bastinado, is a matter of some minutes. 
For commercial cases, not paying a bill in time, bankruptcies, &c., 
a kind of jurisdiction is exercised by the minister of commerce, 
or a board of merchants, but the decisions of the minister, or those 
of the board, are rarely final. In Teheran the board of merchants 
is presided over by the malik at tujjar, “ King of Merchants," in 
the provincial cities by a person called malik atnin, and main of 
merchants. 

After his second journey to Europe in 1878 Nasru ’d-T)In Shah 
desired to organize a police for the whole of Persia on the European 
system, but only a small body of police, in the capital and its 
immediate neighbourhood, was created in 1879. Its strength is 
00 mounted policemen and 190 foot, with 11 superior and 40 
subaltern officers. 

There is also a " Tribunal of the Ministry for Foreign Affairs," 
presided over at Teheran by an official of the foreign office, and in 
the provincial cities by the karguzars, " agents," of that depart- 
ment. The functions of this tribunal are to inquire into and judge 
differences and suits between Persian subjects and foreigners, and 
it is stipulated in the treaty of Turkmanchai. which is the basis 
of all existing treaties between Persia and other countries, that 
“ such differences and suits shall only be examined and judgment 
given in the presence of the dragoman of the mission or consulate 
(of the foreign subject), and that, once judicially concluded, such 
suits shall not give cause to a second inquiry. If, however, cir- 
cumstances should be of a nature to require a second inquiry, it 
shall not take place without previous notice given to the minister, 
or the charg6 d'affaires, or the consul, and in this case the business 
shall only be preceded with at the supreme chancery of the* shah 
at Tabriz or Teheran, likewise in the presence of a dragoman of 
the mission, or of the consulate.” (Article vii.) 

A foreign subject implicated in a criminal suit canpot be pursued 
or molested in any way unless there exist full proofs of his having 
taken part in the crime imputed to him, and should he be duly 
convicted of the crime, he is handed over to his legation, which 
‘ither sends him back to his own country to undergo the punish- 
ment established by law, or, according to more recent usage, punishes 
him in Persia by fine, imprisonment, Ac. In this respect the 
powers of the foreign representatives in Persia, now numbering 
ten (Great Britain, Russia, France, Turkey, Austria-Hungary, 
Germany, United States of America, Italy, Belgium and the 
Netherlands), vary considerably, some having the power of con- 
demning a criminal to death, while others cannot do more than 
fine and imprison for short periods. Suits, civil and criminal, 
between foreign subjects are altogether out of Persian jurisdiction, 
and arc judged by the representatives of the foreign powers 
accredited to Persia. 

In 1889, after Nasru ’d-DIn Shah's return from his third visit to 
Europe, the council of state was instructed to compile a code of 
law for the regulation of justice. A beginning was made by order- 
ing the translation of the Code Napol6on, the Indian Mahommedan 
code, and the Code Napoleon as modified for Algeria; but nothing 
further was done. 

Finance . — The fixed revenues of Persia are derived from (1) 
regular taxation ( maliat ) composed of taxes on lands, Hocks, herds, 
shopkeepers, artisans and trade; (2) revenues from Crown lands; 
(3) customs; (4) rents and leases of state monopolies. There is 
also a kind of irregular revenue derived from public requisitions, 
presents, fines, confiscations, &c., nowadays not producing much. 
The land tax, which varies according t^ localities, is paid in money 


and kind, and should amount on an average to about 25 % of the 
yield of the soil. The taxation on flocks and herds exists either as 
a supplementary method of land taxation, or as a contribution of 
a certain sum per animal, and the tax on shopkeepers, artisans anti 
trades sometimes takes the form of a poll tax, sometimes that of 
an impost on the profits of the trades. The revenue from Crown 
lands consists of a certain proportion of the produce, and also 
varies much according to localities. Until March 1899 all the 
customs were farmed out, but since then they have been organiied 
on European principles, with the help of Belgian officials. Bv 
treaties with Russia and Great Britain, concluded in 1901 and 1903 
respectively, the 5 % duty fixed by the Turkmanchai treaty was 
abolished, and an equitable tarilt was established. The revenues 
from rents and leases of state monopolies are derived from posts, 
telegraphs, mines, mint, forests, banks, fisheries, factories, ttc., 
and amount to about £110,000 per annum, 
j The total revenue of Bcrsia, from all sources, amounted in 187(1 
to 58,700,000 krans, in 1884 to 50,800,000, in 1890 to 60.000,000; 
i and in 1907-1908 to about 80,000.000 krans. This would seem to 
I show a steady increase, but when we consider that the value of 
1 the kran in 1876 was nearly 8 t H 0 d., and has fallen in consequence 
> of the great depreciation of silver to only 4 id., the total revenue 
1 really decreased from £1,950,000 in 1876 to £1,600,000 in 1907- 
, 1908. Out of the actual total revenue £500,000 is represented by 
j customs and £110,000 by rents and leases of state monopolies, 
j leaving £990,000 for maliat and revenues of Crown lands. In 
1876 the two latter items amounted to about £1, (>00,000, while 
the two former were only £350,000 instead of £ot 0,000 in 194)7 - 
1908. While the prices in krans of agricultural produce, and hence 
the profits of the landowners and the wages and profits of artisans 
and tradesmen, were in 1907 1908 more than double what they 
were in 1876, the maliat, the backbone of the revenue, has hardly 
increased at all, being 50,000,000 krans (£1,000,000) against 
43,200,000 krans (£1 ,(>00,000) in 1870, ami showing a decrease of 
over 37 % in sterling money. A new assessment of the maliat, 
based upon the present value of the produce of lands and actual 
profits of artisans and tradesmen, lias frequently been spoken of. 
and government, aided by a strong minister of the interior and an 
able minister of finance, ought to have no difficulty in raising the 
maliat to its proper level and the total revenues of the cuuutiy 
j to about two millions sterling 

j Until 1S8S the yearly expenditure wan less than the yearly 
I income, but subsequently the revenues were not sufficient to cover 
the expenditure, and many payments fell in arrear in spite of empty- 
| ing the treasury of its reserve and contracting numerous loans. 

| In May 1892 the Persian government concluded a contract with 
I the Imperial Bank of Persia, established by British royal charter 
! in 1889, for a loan of £500,000 at (> " 0 , repays ole in flu* course of 
! forty years, and guaranteed by the customs of Fars and the Persian 
| Gulf ports. ‘The produce of this loan served for the payment of 
I rn indemnity to the Imperial Tobacco Corporation, which began 
1 in 1890 and had to cease its operations in January 18^2. In 
January 1900 the Persian government, in order' to pay tin? arrears 
[ and start afresh with a clear balance-sheet, contracted a loan 
through the Bnnque des I’rets de Perse, a Russian institution 
connected with the Russian state bank, and established in 1890. 
This loan was for 22I million roubles (£2,400,000) at 5 % interest, 
guaranteed by all the Persian customs with tlu* exception of those 
of Fars and the Persian Gulf ports, and repayable in the course 
of seventy-live years. I11 the contract, which was signed at St 
Petersburg at the end of January 1900, the Persian government 
undertook to redeem all its former foreign obligations (the 189.* 
loan) out of the proceeds of the new loan, and not to contract any 
other foreign loan before the redemption of the new loan without 
| the consent of the Russian bank. The loan was at 8(>j, less 1 j 
for commission and charges, the Persian government thus receiving 
\-j ... ..... 

tile full guarantee of the Russian government. The yearly cliarg 
for interest and amortization, about £124,000. is to be paid in two 
half-yearly instalments, and in the event of default the Russian 
bank will have the right to exorcist* effective control of the customs 
with a maximum number of twenty-five European employes 
) When the contract for the new loan was concluded, the liabituie 
>f the Persian government for the balance of the 1892 loan (about 
£4^5,000), temporary loans from various banks, arrears of pays 
and salaries, and other debts, amounted to over £1,500.000, so 
that not much margin was left. The shah's visit to Europe in the 
same year cost the exchequer if. bout £180,000. In March 1902 the 
f Russian bank agreed to grant a further loan of 10 million roubles 
on # the same conditions as those of the first loan, and the whole 
amount was paid by the end of the year, but another visit of the 
shah to Europe and reckless expenditure at home made the position 
worse than before. After November 1903 the expenditure was 
reduced, and the new customs tariff whi^h came into force on the 
14th of February I903 increased the revenue by nearly £200,000 
per annum; it was thought that the expenditure wopld not exceed 
the receipts, even if the shah undertook a third voyage in Europe 
(which he did in 1905). However, in November too 7, when (lie 
national assembly or council, demanded a budget and made inquiries 
as to the financial position, it was found that the expenditure for 
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-mil yr;irs past bad btvn luilf a million sterling per anmini in excess 
oi the receipts and that considerable sums were owm^ to banks 
and commercial linns who had lent money. Most of the money 
borrowed is at 12 to 15 % interest. 

Banking. It was only in 1888 that a European bank (the New 
Oriental Hank Corporation, Limited) established itselt in Persia 
and modern ideas of banking were introduced into the country. 
Until then the banking was done by the native money-changers 
{sanafs) and some merchants— foreign and native — who occasion- 
ally undertook special outside transactions. In 1889 the shah 
granted a concession to Baron Julius de Reuter for the formation 
of a state bank with the exclusive right of issuing bank-notes — 
not exceeding £800,000 without special assent of the Persian 
government — on the basis of the local currency, the silver kran. 
With the title of “ The Imperial Hank of Persia " the bank was 
formed in the autumn of the same year, and incorporated by royal 
charter granted by Queen Victoria and dated the 2nd of September 
18S9. The authorized capital was four millions sterling, but the 
bank started with a capital of one million, and began its business 
in Persia in October 1889. In April 1890 it took over the Persian 
business of the New Oriental Hank Corporation, soon afterwards 
opened branches and agencies at the principal towns, and issued 
notes in the same year. During the lust two years the bank re- 
mitted the greater part qjf its capital to Persia at the then prevailing 
exchange, and received for every pound sterling 3 2 to 34 krans; 
but in consequence of the great fall in silver in 1893 and 1894, 
the exchange rose to 50 krans per pound sterling and more, and the 
bank’s capital employed in Persia being reduced in value by more 
than one- third- 100 krans, which at the beginning represented 
£3, then being worth only £2 or less — the original capital of one 
million sterling was reduced to £650,000 in December 1894. The 
bank has made steady progress in spite of innumerable difficulties, 
and paid a fair dividend to its shareholders. In his paper on 
“ Hanking in Persia " {Journal of the Institute of Bankers, 1891), 
Mr Joseph Rabino pointed out the great difficulties which make 
the easy distribution of funds— that is, the providing them when 
and where required — a matter of impossibility in Persia, and gives 
this fact as the reason why the Imperial Hank of Persia has local 
issues of notes, payable at the issuing branches only, “ for, in a 
country like Persia, where movements of specie arc so costly, slow 
and difficult as to become impracticable except on a small scale, 
the danger of issuing notes payable at more than one place is 
obvious." On the 20th of September 1907 the value of the notes 
in circulation was £395.°°°, and the bank held £550,000 deposits 
in Persia. 

In 1889 the shah also granted a concession to Tuques de Poliakov 
of St Petersburg for the establishment of a *' loan bank," or, as 
the original concession said, " mont-de-piete," with exclusive 
rights of holding public auctions. A company was formed in the 
same year and started business at Teheran in 1890 as the “ Banque 
des Pr&s de Perse.” After confining its operations for some years 
to ordinary pawnbroking, without profits, it obtained the aid of 
the Russian State Hank, acquired large premises in Teheran, made 
advances to the Persian government (since 1898), and in January 
1900 and March 1902 financed the loans of £2,400,000 and £1 ,000,000 
to Persia. It has branches at Tabriz, Resht, Mcshcol and other 
places. 

Various Armenian firms, one with branches at many places in 
Persia and Russia, also do banking business, while various European 
firms at Tabriz, Teheran, Isfahan, Shiraz and Bushire, facilitate 
remittances between Europe and Persia. 

The chief business of the native sarrafs (money-changers, bankers, 
&c.) is to discount bills at high rates, hardly ever less than 12 %, 
and remit money from place to place in Persia for a commission 
amounting to from 1 to 5, or even 0 % on each transaction; and 
in spite of the European banks giving lower rates of discount and 
remit Ling money at par, the majority of the people and mercantile 
classes still deaf with the natives. For advances with good security 
a native surra f charges at least 12 % interest per annum; as the 
security diminishes in value the rate of interest increases, and 
transactions at 10 % a month, or more than 120 % per annum, 
arc not infrequent. A Persian who obtains an advance of money 
at less than 12 % considers that he gets money *' for nothing." 

(A. H. S.) 

History 

A. — Ancient , to the Fall of the Sassanid Dynasty. 

I. The Name. — “ Persia/’ in tlfe strict significance of the 
word, denotes the country inhabited by the people designated 
as Persians, i.e. the district known in antiquity as Persis ( q.v .), 
the modern Kars. Custom, however, has extended the name to 
the whole Iranian plateau; and it is in this sense that the term 
Persia is here employed. 

II. Ancient* FAhnography. — In historical times we find the 
major portion of Iran occupied by peoples of Indo-European 
origin, terming themselves Aryans ( Arya ; Zend, Airy a) and 
their language ^Vryan— so in the inscriptions of Darius— the 


same name, which is used by the consanguineous tribes of 
India who were their nearest relations. The whole country 
is designated Ariana (Zend, Airy ana) “ the land Descent 

of the Aryans” the original of the Middle-Persian of the 

Fran and the modern Iran • the Greek geo- Iranian* 
graphers Eratosthenes and Strabo were in error when the} 
limited the name to the eastern districts of Iran. Thus the 
name of Iranians is understood to comprehend all these people 
of Aryan nationality. 

Besides the Iranians, numerous tribes of alien origin were 
found in Iran. In Baluchistan, even yet, wc find side by side 
with the eponymous Iranian inhabitants, w r ho 
only penetrated thither a few centuries ago, the 
ethnologically and philologically distinct race of 
the Brahui, who are probably connected with the Dravidians 
of India. In them we may trace the original population of 
these districts; and to the same original population may be 
assigned the tribes here settled in antiquity : the Paricanii and 
Gedrosii (Gadrosii), and the Myci (Ilcrod. iii. 93, vii. 68; the 
Mdka of Darius, the modern Mekran), to whom the name 
“ Aethiopians ” is also occasionally applied (Herod, iii. 94, 
vii. 70). In Media the Greek geographers mention a people of 
Anariacae (Strabo xi, 508, 514; Pliny, Nat. Hist. vi. 48; Ptolem. 
vi. 25; in Polyb. v. 44. 9, ’A wapaVai), i.e. “Non-Aryans.” To 
these the Tapuri, Amardi, Caspii, and especially the Cadusii or 
Gelae — situated in Ghilan on the Caspian- -probably belonged. 
Presumably they were also related to the tribes of Armenia and 
the Caucasus. In the chains of Zagros we find, in Babylonian 
and Assyrian times, no trace of Iranians; but partly Semitic 
peoples — the Gutaeans, Lulubaeans, &c. — partly tribes that 
we can refer to no known ethnological group, e.g. the Cossaei 
(see below), and in Elymais or Susiana the Elymaeans 
(Elamites). 

That the Iranians must have come from the East to their 
later home, is sufficiently proved by their close relationship to 
the Indians, in conjunction with whom they pre- Iranians 
viously formed a single people, bearing the name and Aryan 
Arya. Their residence must have lain chiefly in Indians. 
the great steppe which stretches north of the Black Sea and 
the Caspian, through South Russia, to Turan (Turkestan) 
and the Oxus and Jaxartes. For here we continually discover 
traces of Iranian nationality. The names and words of the 
Scythians (Scoloti) in South Russia, which Herodotus has 
preserved, are for the most part perfectly transparent Iranian 
formations, identifier! by Zeuss and Mullenhoff; among them are 
many proper names in Aria-(Apto-) and aspa (-horse-aenros; 
Zend, aspa). The predatory tribes of Turan ( e.g . the Massa- 
ge tae) seem to have belonged to the same stock. These 
tribes are distinguished by the Iranian peasants as Daha (Gr. 
A«ai), “enemies,” “robbers”; by the Persians as Sacae; and 
by the Greeks generally as Scythians. 

From the region of the steppes the Aryans must have pene- 
trated into the cultivable land of Eastern Iran : thence one part 
spread over the district of the Indus, then on again to the Ganges; 
another moved westward to Zagros and the borders of the 
Semitic world. 

The date of this migration cannot yet be determined with 
certainty. We know only that the Aryans of India already 
occupied the Punjab in the Vedic era, c. 1600 B.c. PerM 
On the other hand, about the same period a number oftha 
of names, undoubtedly Iranian, made their appear- Iranian 
ancc in Western Asia, (cf. Edward Meyer, “ Zur Mi * r ation. 
altesten Geschiehte der Iranier,” in Zeitschrift fiir vergleichende 
Sprachforschung , 1907). In the cuneiform letters from Tell 
el-Amarna in Egypt (1400 b.c.), we find among the princelings 
of Syria and Palestine names like Artamanya , Arzawiya , Shu - 
war data , a name terminating in - warzana , &c\; while the kings 
of Mitanni on the Euphrates are Artatama> Shutarna , Arta- 
shumara , and Dushratta — names too numerous and too genuinely 
Iranian to allow of the hypothesis of coincidence. Later still, 
in the Assyrian inscriptions we occasionally meet with Iranian 
names borne by North-Syrian princes — e.g. Kundaspi a^d 
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Kustaspi ( — Il\ staspis). Their subjects, on the contrary, 
speak absolutely different tongues : for the attempts to explain 
the languages of the ( ossaeans, Mitannians, and Arzapians as 
Indo-European (Iranian) have ended in failure (ef. Blomfield 
in*the American Journal of Philology , xxv. 1 sqq.). 

It appears, then, that towards the middle of the second 
millennium before Christ, the Iranians made a great forward 
movement to the West, find that certain of their princes — at first, 
probably in the role of mercenary leaders, reached Mesopotamia 
and Syria and there founded principalities of their own, much as 
did the Germans under the Roman Empire, the Normans, 
'lurks, &c. With this we may probably connect the well-known 
fact that it was about this very period (1700 B.c. approximately) 
that the horse made its appearance in Babylonia, Egypt and 
Greece, where for centuries subsequently its use was confined to 
war and the war-chariot. Before this it was as foreign to the 
Babylonians, even in the time of Khammurabi, as to the Egyp- 
tians under the XI 1 th Dynasty. • On the other hand, it had 
been familiar to the Aryans from time immemorial : indeed they 
have always been peculiarly a people of riders. Thus it is 
quite conceivable that they brought it with them into Western 
Asia : and the quarter from which it came is sufficiently indicated 
by the fact that the Babylonians write the word “ horse ” with 
a group of signs denoting “ ass of the East.” 

Of the Assyrian kings, Shalmaneser (Salmanassar) II. was 
the first to take the field against the Medes in 836 B.c., and from 
that period onwards they are frequently mentioned in the 
Assyrian annals. Sargon penetrated farthest, receiving in 
715 b.c. the tribute of numerous Median town-princes. He gives 
a list of their names, twenty-three of which are preserved cither 
wholly or in part, and almost all arc unmistakably Iranian; 
as is also the case with those preserved by Esar-haddon 
(Assarhaddon) and elsewhere. 

The Medes, then, were an Iranian nation, already occupying 
in the 9th century b.c. their later home in the centre of the 
Median highland. On the other hand, among their neighbours 
in Zagros and the north— corresponding to the Anariacae 
(Non-Aryans) of the Greeks — Iranian names are at best isolated 
phenomena. With other Iranian tribes the Assyrians never 
came in contact : for the oft-repeated assertion, that the Parsua, 
so prominent in their annals, were the Persians or the Parthian s, 
is quite untenable. The Parsua of the Assyrians arc located 
south of Lake Urmia, and can hardly have been Iranians. 

None the less, the Assyrian statements with regard to the 
Medes demonstrate that the Iranians must •have reached the 
west of Iran before 900 b.c. It is probable that at this period 
the Persians also were domiciled in their later home, even 
though we have no direct evidence to adduce. If this reasoning 
is correct, the Iranian immigration must be assigned to the 
first half of the second pre-Christian millennium. 

The Aryans of Iran are divided into numerous tribes; these, 
again, being subdivided into minor tribes and clans. The 
Tribes principal, according to the inscriptions of Darius 

of the — which closely agree with Herodotus — arc the 

Iranians . following, several of them being also enumerated 
in the Avesta : — 

1. The Medes ( Mada ) in the north-west (see Media). 

2. The Persians (Parsa) in the south (see Persis). To these 
belong the Carmanians and the Utians ( Yutiyci ), wdio are mentioned 
expressly by Darius as inhabiting a district in Persis (Beh. III. 40). 

3. The Ilyrcanians ( Varluina in Darius, Zend Vehrkana) on the 
eastern corner of the Caspian, in the fertile district of Astarabad. 

4. The Parthians ( Parthyaei ; Pers. Parthava) in Khorasan (see 
Parthia). 

5. The Arlans (’Apctot, Pers. Haraiva), in the vicinity of the 
river Arius ( Heri-rud ), which derived its name from them. This 
name, which survives in the modern Herat, has of course no 
connexion with that of the Aryans. 

6. The Dran^ians (Zarunka in Darius, Samngians in Herod, 
iii. 93, 1 1 7, vii. 67), situated south of the Arians, in the nOrth-west 
of Afghanistan (Avachosia) by the western affluents of Lake Hataun, 
and extending to the present Seistan. 

7. Arachotians (Pirs. 1 farauvati), in the district of the Helmand 
and its tributaries, round Kandahar. They are mentioned in t!.e 
lists of Darius, also by the Greeks afte^ Alexander. In Herodotus 
their place is taken by the Pactyans, whose name survives to the 


present day in the word Pushtu, with which the Afghans denote 
their language (Herod, iii. 102, iv. 44, vii. 07, 85). Probably it was 
the old tribal name; Arachosia being the local designation. The 
Thamanaeans, who appear in Herodotus (iii. 93, 117), must be 
classed with them. 

8. The Bactrians (Pers. Bakhtri), on the northern declivity of 
the Hindu- Kush, as far as the Oxus. Their capital was Bactra, 
the modern Balkh (see Bactria). 

9. The Sogdians (Pers. Sugudu), in the mountainous district 
between the Oxus and Jaxartes. 

10. The Chorasmians (Khwarizmians, Pers. Uvavazmiya), in 
the great oasis of Khiva, which still bears the name Khwarizm. 
They stretched far into the midst of the nomadic tribes. 

11. The Margians (Pers. Mavgu), on the river Margus (Murghab); 
chiefly inhabiting the oasis of Merv, which has preserved their name. 
Darius mentions the district of Margu but, like Herodotus, omits 
them from his list of peoples; so that ethnographically they are 
perhaps to be assigned to the Arians. 

12. The Sagartians (Pers. Asagarta ); according to Herodotus 
(vii. 85), a nomadic tribe of horsemen; speaking, as he expressly 
declares, the Persian language. Hence he describes them (i. 125) 
as a subordinate nomad clan of the Persians. They, with the 
Drangians, Utians and Myci, formed a single satrapy (Herod, 
iii. 93). Ptolemy (vi. 2, 0) speaks of Sagartians in the Eastern 
Zagros in Media. 

13. We have already touched on the nomadic peoples ( D&ha , 
Dahans) of Iranian nationality, who occupied the steppes of 
Turkestan as far as the Sarmatians and Scythians of South Russia. 
That these were conscious of their Aryan origin is proved by the 
names Ariantas and Ariapeithcs borne by Scythian (Scolot) kings 
(Herod, iv. 76, 87). Still they were never counted as a portion of 
Iran or the Iranians. To the settled peasantry, these nomads of 
the steppe were always “ the enemy " ( dana , daha, Ada 1, Dahae). 
Side by side with this name we find “ Turin " and M Turanian ’ ; 
a designation applied both by the later Persians and by modern 
writers to this region. The origin of the word is obscure, derived 
perhaps from an obsolete tribal name. It has no connexion what- 
ever with the much later “ Turks," who penetrated thither in the 
6th century after Christ. Though found neither in the inscriptions 
of Darius nor in the Greek authors, the name Turan must never- 
theless be of great antiquity; for not merely is it repeatedly found 
in the Avesta, under the form Tuva, but it occurs already in a 
hymn, which, without doubt, originates from Zoroaster himself, 
and in which “ the Turanian Fryana " and his descendants are 
commemorated as faithful adherents of the prophet (Yasna, 46, 62). 

The dividing line between Iranian and Indian is drawn by 
the Hindu-kush and the Soliman mountains of the Indus 
district. The valley of the Kabul ( Co f hen ) is already occupied 
by Indian tribes, especially the Gandarians; and the Satagydtfte 
(Pers. Thatagu) there resident were presumably also of Indian 
stock. The non-Aryan population of Iran itself has been 
discussed above. Of its other neighbours, we must here mention 
the Sacae, a warlike equestrian people in the mountains of the 
pamir plateau and northward ; who are probably of Mongol 
origin. Herodotus relates that the Persians distinguished “ all 
the Scythians” — i.e. all the northern nomads — as Sacae; and 
this statement is confirmed by the inscriptions of Darius. The 
Babylonians employ the name Gimiri (i.e. Cimmerians) in the 
same sense. 

III. Civilization and Religion of the Iranians. — In the period 
when the ancestors of Indian and Iranian alike still formed 
a single nation— that of the Aryans— they developed Arymn 
a very marked character, which can still be distinctly tfeUgion. 
traced, not only in their language, but also in their 
religion and in many views common to both peoples. A great 
number of gods— Asura, Mithras, the Dragon-slayer Vereth- 
raghna(the Indraof the Indians), the Water-shoot Apam napat 
(the lightning), &c.— date from this era. So, too, fire-worship, 
especially of the sacrificial flame ; the preparation of the intoxicat- 
ing soma , which fills man with divine strength and uplifts him 
Xo the gods; the injunction to*“ good thoughts and good works,” 
imposed on the pious by Veda and Avesta alike : the belief in 
an tinwavering order (rla)~ a law controlling gods and men and 
dominating them all; yet with this, a belief in the power of 
magical formulae (mantra), exclamations and prayers, to whose 
compulsion not merely demons (the evil spirits of deception — 
druh) but even the* gods (daeva) must submit; and, lastly, the 
institution of a priesthood of fire-kindlers (bthravhn), who are 
at once the repositories of all sacral traditions and the mediators 
in all intercourse between earth and heaven. The transition, 
moreover, to settled life and agriculture* belong* to the Aryan 
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period; and to it may be traced the peculiar sanctity of the 
cow in India and Persia. For the cow is the animal which 
voluntarily yields nourishment to man and aids him in his 
dailv labours, and on it depends the industry of the peasant 
as contrasted with the wild desert brigand to whom the cow is 
unknown. 

Very numerous are the legends common to both nations. 
These, in part, are rooted in the primeval Indo-European days, 
though their ultimate form dates only from the Aryan epoch. 
Foremost among them is the myth relating the battle of a sun- 
god (Ind. Trita, generally replaced by Indra , Iran. Thraetona) 
against a fearful serpent (Ind. Ahi, Iran. AM ; known moreover 
as Vrtra) : also, the legend of Varna, the lirst man, son of Vivas- 
vant, who, after a long and blessed life in the happy yeais of the 
beginning, was seized by death and now rules in the kingdom 
of the departed. Then come a host of other talcs of old-world 
heroes; as the “ Glorious One ” (Ind. Sushrava , Pers. Husrava , 
Chosrau or Chosroes), or the Son who goes on a journey to seek 
his father, and, unknown, meets his end at his hands. 

These legends have lived and flourished in Iran at every period 
of its history ; and neither the religion of Zoroaster, nor yet Islam, 
has availed to suppress them. Zoroastrianism — at 
g he * r * nlaa least in that form in which it became the dominant 
creed of the Iranians — legitimized not only the old 
gods, but the old heroes also; and transformed them into pious 
helpers and servants of Ahuramazda; while the creator of the 
great national epic of Persia, Firdousi (a.d. 935 -1020), displayed 
astonishing skill in combining the ancient tradition with Islam. 
Through his poem, this tradition is perfectly familiar to every 
Persian at the present day; and the primitive features of tales, 
whose origin must be dated 4000 years ago, are still preserved 
with fidelity. This tenacity of the Saga stands in the sharpest 
contrast with the fact that the historical memory of the Persian 
is extremely defective. Even the glories of the Aehaemcnid 
Empire faded rapidly, and all but completely, from recollection ; 
so also the conquest of Alexander, and the Hellenistic and 
Parthian eras. In Firdousi, the legendary princes arc followed, 
almost without a break, by Ardashir, the founder of the Sassanid 
dynasty : the intervening episode of Darius and Alexander 
is. not drawn from native tradition, but borrowed from Greek 
literature (the Alexander-romance of the Pseudo-Callisthencs) 
in precisely the same way as among the nations of the Christian j 
East in the middle ages. 1 

Needless to say, however, this long period saw the Saga much j 
recast and expanded. Many new characters — Siyawush, Rus- 
tam, &<:. — have swelled the original list : among them is King 
Gushtasp (Vishtaspa), the patron of Zoioaster, who was known 
from the poems of the prophet and is placed at the close of the 
legendary age. The old gods and mythical figures reappear 
as heroes and kings, and their battles arc fought no longer in 
heaven but upon earth, where they are localized for the most 
part in the cast of Iran. In other words, the war of the gods 
has degenerated to the war between Iranian civilization and 
the Turanians. Only the evil serpent Azhi Dahaka (Azhdahak) 
is domiciled by the Avcsta in Babylon ( Baivri) and depicted 
on the model of Babylonian gods and demons : lie is a king in 
human form with a serpent growing from either shoulder and 
feeding on the brains of men. In these traits are engrained 
the general conditions of history and culture, under w T hich the 
Iranians lived : on the one hand, the contrast between Iranian 
and Turanian ; on the other, the dominating position of Babylon, 
which influenced most strongly the civilization and religion of 
Iran. It is idle, however, to rcad*definite historical events into 
such traits, or to attempt, with some scholars, to convert them 
into history itself. We cannot deduce from them a conquest of 
Iran from. Babylon : for the Babylonians never set foot in Iran, 
arid even the Assyrians merely conquered the western portion 

j||edia. Nor yet carfwe make the favourite assumption of 
ajjnjat empyre in # Bactria. On the contrary, it is historically 

\ 5 ®[Thc fundamental work on the liistorv of the Tnuiinn Saga is 
NJhfUe, Pas ir (mi sc hr Ncitiovnlcpos iSyO (reprinted from the 
ifrundriss dcr it an. Philoloeie , ii.). 


evident that before the Achaemenids there were in Bactria 
only small local principalities of which Vishtaspa’s was one : 
and it is possible that the primeval empire of the Saga is only a 
reflection of the Achaemenid and Sassanid empires of reality, 
whose existence legend dates back to the beginning of the worrfl, 
simply because legend is pervaded by the assumption that the 
conditions obtaining in the present are the natural conditions, 
and, as such, valid for all time. • 

Closely connected as are the Mythology and Religion of 
Indian and Iranian, no less clearly marked is the fundamental 
difference of intellectual and moral standpoint, l)lfference 
which has led the two nations into opposite paths between the 
of history and culture. The tendency to religious Iranian and 
thought and to a speculative philosophy, compre- Indlaa 
hending the world as a whole, is shared by both and KeUgion ' 
is doubtless an inheritance from the Aryan period. But with 
the Indians this speculation leads to the complete abolition of 
all barriers between God andjnan, to a mystic pantheism, and to 
absorption in the universal Ego, in contrast with w hich the world 
becomes an unsubstantial phantasm and sinks into nothingness. 
For the Iranian, on the contrary, practical life, the real world, 
and with them the moral commandment, fill the foreground. 
The new gods created by Iran arc ethical power:;; those of India, 
abstractions of worship (brahman) or of philosophy (atman). 
These fundamental features of Iranian sentiment encounter 
us not only in the doctrine of Zoroaster and the coniessions of 
Darius, but also in that magnificent product of the Persia of 
Islam — the Sufi mysticism. This is pantheistic, like the Brahman 
philosophy. But the pantheism of the Persian is always positive, 
- affirming the world and life, taking joy in them, and seeking 
its ideal in union with a creative god : the pantheism of the 
Indian is negative- • denying world and life, and descrying its 
ideal in the cessation of existence. 

This contrast in intellectual and religious life must have 
developed very early. Probably, in the remote past violent 
religious disputes and feuds broke out : for otherwise it is almost 
inexplicable that the old Indo-European word, which in India, 
also, denotes the gods — deva— -should be applied by the Iranians 
to the malignant demons or devils (daeva ; mod. div) ; while 
they denote the gods by the name bhaga. Conversely the 
Asuras, whose name in Iran is the title of the supreme god 
( ahura , aura), have in India degenerated to evil spirits. It is 
of great importance that among the Slavonic peoples the same 
word bogu distinguishes the deity; since this points to ancient 
cultural influences on which we have yet no more precise informa- 
tion. Otherwise, the name is only found among the Phrygians, 
who, according to Ilesyehius, called the Heaven god (Zeus) 
Bagaeus; there, however, it may have; been borrowed from the 
Persians. We possess no other evidence for these events; the 
only document we possess for the history of Iranian religion is 
I the sacred writing, containing the doctrines of the prophet who 
! gave that religion a new form. This is the Avesla , the Bible of 
the modern Parsee, which comprises the revelation of Zoroaster. 

As to the home and time of Zoroaster, the Parsec tradition 
yields us no sort of information which could possibly be of his- 
torical service. Its contents, even if they go back 
to lost parts of the Avesla, are merely a late patch- Zotoastcr - 
work, based on the legendary tradition and devoid of historical 
foundation. The attempts of West (Pahlavi Texts Translated , 
vol. v.) to turn to historical account the statements of tlu* 
Bundahish and other Parsee books, which date Zoroaster at 
258 years before Alexander, are, in the present writer’s opinion, 
a complete failure. Jackson ( Zoroaster , the Prophet of Ancient 
Iran, 1901) sides with West. The Greek theory, which rele- 
gates Zoroaster to the mists of antiquity, or even to the period 
of the fabulous Ninus and Scmiramis, is equally valueless. 
Even the statement that he came from the north-west of Media 
! ( f he later Atropatene), and his mother from Rai (Rhagae) in 
( astern Media, must be considered as problematic in the extreme. 
Our only trustworthy information is to be gleaned from his own 
testimony and from the history of his religion. And here wc 
may take it as certain th^t the scene of his activity was laid in 
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t lie cast of Iran, in Baciria and its neighbouring regions. The 
contrasts there existing between peasant and nomad is of vital 
< onscqucncc for the whole position of his creed. Among the 
adherents whom he gained was numbered, as already mentioned, 
a Turanian, one Fryana and his household. The west of Iran 
is scarcely ever regarded m the Avesta, while the districts and 
rivers of the east are^ often named. The language, even, is 
markedly different from the Persian ; and the fire-priests are 
not styled Magians as in Persia the word indeed never occurs 
in the Avesta , except in a single late passage— but athravan , 
identical with the atharvan of India (mlpcuSoi, “ fire-kindlers,'' 
in Strabo xv. 733). Thus it cannot be doubted that the king 
Vishtaspa, who received Zoroaster’s doctrine and protected 
him, must haw ruled in eastern Tran : though strangely enough 
scholars can still be found to identify him with the homonymous 
Persian Hvstaspcs, the father of Darius. The possibility that 
Zoroaster himself was not a native of East Iran, but had immi- 
grated thither (from Rhagae ?), i.*? of course always to be con- 
sidered; and this theory has been used to explain the pheno- 
menon that the Gat has, of his own composition, are written in 
a different dialect from the rest of the Avesta. On this 
hypothesis, the former would be his mother-tongue : the latter 
the speech of Eastern Iran. 

This district is again indicated as the starting-point of Zoro- 
astrianism, by the fact that dead bodies are not embalmed and 
then interred, as was usual, for instance, in Persia, but cast 
out to the dogs and birds (cf. Herod, i. 140), a practice, as is 
well known, strictly enjoined in the Avesta , ruthlessly executed 
under the Sassanids, and followed to the present day by the 
Parsecs. The motive of this, indeed, is to be found in the j 
sanctity of Earth, which must not be polluted by a corpse; but ! 
its origin is evidently to be traced in a barbaric custom of 1 
nomadic or semi-nomadic tribes who leave the dead to lie on the 
steppe ; and we know from Greek sources that this custom was 
widely diffused among the tribes of eastern Iran. 

The next clue towards determining the period of Zoroaster 
is, that Darius 1. and all his successors, as proved by their 
inscriptions and by Greek testimony, were zealous adherents of 
the pure word of Zoroastrianism; which consequently must 
already have been accepted in the west of Iran. That Cyrus 
too owned allegiance to the creed, cannot he doubted by an 
unprejudiced mind, although in the dearth of contemporary 
monuments we possess no proof at first hand. The Assyrian 
inscriptions demonstrate, however, that Zoroaster’s teaching 
was dominant in Media two centuries before Cyrus. For in 
the list of Median princes, to which we have already referred, 
are two bearing the name of Mazdaka evidently after the god 
Mazda. Now this name was the invention of Zoroaster himself ; 
and he who names himself after Mazda thereby, makes a con- 
fession of faith in the religion of Zoroaster whose followers, 
as we know, termed themselves Mazdayasna, worshippers of 
Mazda. 

Thus, if the doctrine of Zoroaster predominated in Media 
in 714 b.c., obviously his appearance in the role of prophet \ 
must have been much earlier. A more definite date cannot be j 
deduced from the evidence at our disposal, but his era may 
safely be placed as far back as 1000 B.c. 

Tlu* religion which Zoroaster preached was the creation of a 
single man, who, having pondered long and deeply the problems \ 
of existence and the world, propounded the solution he found as j 
a divine revelation. Naturally he starts from the old views, and 1 
is indebted to them for many of his tenets and ideas; but out of j 
this material he builds a uniform system which bears throughout' 
the impress of his own intellect. In this world, two groups of 
powers confront each other in a truceiess war, the powers of Good, j 
of Light, of creative Strength, of Life and of Truth, and the powers of j 
Evil, of Darkness, Destruction, Death and Deceit. In the van 
of the first stands the Holy Spirit ( spenta mainyu ) or the “ Great 
Wisdom ” Mazdao. His helpers and vassals are the six powers of 
Good Thought (vohu mand, of Right. Order ( asha , Ind. 

fta, Pers. arta, ” lawfulness ”), of the Excellent Kingdom ( khshathra 
vairya), of Holy Character {spenta armaiti), of Health (haurvatdt), 
and of Immortality ( ameretat ). 'those are comprised under the 
general title of “ undying holy ones ” Aaniesha spenta, amshaspaml ) ; 
iind a host of subordinate angels (yazata) arc ranked with them. 


The powers of evil are in all points the opposite of the good ; at their 
head being the Evil Spirit (angra mainyu, Ahriman), These evil 
demons are identical with the old gods of the popular faith - the 
devas (div) while Mazdao bears the name Ahura, above discussed; 
whence Ahuramazda (Ormuzd). 

From this it will be manifest that the figures of Zoroaster's 
religion are purely abstractions; the concrete gods of vulgar belief 
being set aside. All those who do not belong to the devils (devas), 
might be recognized as inferior servants of Ahuramazda : chief 
among them being the Sun-god Mithras (see Mithras) ; the goddess 
of vegetation and fertility, especially of the Oxus-stream, Andhita 
Ardvisura ( Anaitis ); and the Dragon-slayer Vevethraghna (Gr. 
Artagnes), with the god of the intoxicating Haoma (the Indian 
Soma). In the religion of the people, these divinities always 
survived; and the popularity of Mithras is evinced by the numerous 
Aryan proper names thence derived (Mithradates, &c.). The 
educated community who had embraced the pure doctrine in its 
completeness scarcely recognized tlum, anti the inscriptions ol 
Darius ignore them. Only once he speaks of “ the gods of the 
clans,” and once of ” the other gods which there are.” Not. till 
the time of Artaxerxes 11 . were Mithra and Anaitis received into 
the official religion of the Persian kings. But they always played 
a leading part in the propaganda of the Persian cults in the West. 

Onlv one element in the old Aryan belie! was preserved by Zoro- 
aster in all its sanctity : that of Fire — the purest manifestation of 
Ahuramazda and the powers of Good. Thus fire-altars were every- 
where erected ; and, to the prophet also, the Fire-kindlers ( athravan ) 
were the ministers and priests of the true religion and the inter- 
mediaries between God and man; at last in the popular mind, 
Zoroastrianism was identified with Fire-worship pure and simple, 
— inadequate though the term in reality is, as a description of its 
essentials. 

Midway in this opposition of the powers of Good and Evil, man 
is placed. He has to choose on which side he w ill stand : he is called 
to serve the powers of Good : his duty lies in speaking the truth 
and combating the lie. And this is fulfilled when he obeys tlu* com- 
mands of law and the true order; when he tends his entile and 
fields, in contrast with the lawless and predatory nomad (Daliat 
when he wars on all harmful and evil creatures, and on the devil 
worshippers; when he keeps free from pollution the pure creations 
of Ahuramazda — fire foremost, but also earth and water; and, 
above all, when he practises the Good and True in thought, word 
and work. And as his deeds are, so shall be his fate and his futuiu 
lot on the Day of Judgment; when he must cross the Bridge Cmvat, 
which, according to his works, will either guide him to the Paradise 
of Ahuramazda or precipitate him to the Hell of Ahriman. Obvi- 
ously, it was through this preaching of a judgment to conic and a 
direct moral responsibility of the individual man, that, like Mahomet 
among the Arabs, Zoroaster and his disciples gained their adherents 
and exercised their greatest influence. 

In this cued of Zoroastrianism three important povpts are 
especially to l e emphasized : for on them depend its peculiar charac- 
teristics and histoiical significance : — 

1. The abstractions which it preaches are not products of meta- 
physical speculation, as in India, but. rather the ethical forces 
winch dominate human life. They impose a duty upon man, and 
c njoin on him a positive line of action- a definite activity in the 
world. And this world he is not to eschew', like the Brahman and 
the Buddhist, but to work in it, enjoying existence and life to the 
full. Thus a man's birthday is counted the highest festival (Herod, 
i. 133); and thus the joie de vivre, rich banquets and carousals arc 
not rejected by the Persian as godless and worldly, but are even 
prescribed by his religion. To create offspring and people the world 
with servants of Ahuramazda is the duty of every true believer. 1 

2. This religion grew up in the midst of a settled peasant popu- 
lation, whose mode of life and views it regards as the natural 
disposition of things. Consequently, it is at once a product of, 
and a main factor in civilization; and is thereby sharply difior- 
entiated from the Israelite religion, with whose moral precepts 
it otherwise coincides so frequently. 

3. The preaching of Zoroaster is directed to each individual 
man, and requires of him that he shall choose his position with 
regard to the fundamental problems of life and religion. Thus, 
even though it arose from national views, in its essence it is not 
national (as, for instance, the Israelite creed), but individualistic, 
and at the same time univenal. From the first, it aims at propa- 
ganda; and the nationality of the convert is a matter of indifference. 
So Zoroaster himself converted the Turanian Fryana with his kindred 
(see above); and the same tendency to proselytize alien peoples sur- 
vived in his religion. Zoroastrianism, in fact, is Ihc first, creed to 
work by missions or to lay claim to universality of acceptance. 
It was, however, only natural that its adherents should be won, first 
and chiefly, among the countrymen of the prophet, and its further 
success in gaining over all the Iranian? Iribes gave it a national 
stamp. So the Susan translation of Darius’ Bchistun inscription 

• • 

1 These ideas are stronglv expn-ed in a polemic against the 
C hristians contained in an official edict of the Persian creed to the 
Armenians by Mihr Narsch, the vizier of Vazde«rerd II., (about 
a.p. 430), preserved by the Armenian Jiistorian # Elishc, 
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terms Ahuramazda " the god of flic Aryans.” Thus the creed 
became a powerful factor in the development of an united Iranian 
nationality. 

That a religion, which lays its chief stress upon moral precepts, 
may readily develop into casuistry and external formalism, with an 
infinity of minute prescriptions, injunctions on purity and the like, is 
well known. In the A vesta all these recur ad nauseam , so much so 
that the primitive spirit of the religion is stilled beneath them, 
as the doctrine of the ancient prophets was stilled in Judaism and 
the Talmud. The Sassanid Empire, indeed, is completely dominated 
by this formalism and ritualism; but the earlier testimony of Darius 
m his inscriptions and the statements in Herodotus enable us still 
to recognize the original healthy life of a religion capable of awaken- 
ing the enthusiastic devotion of' the inner man. 1 ts formal character 
naturally germinated in the priesthood (Herod, i. 140; cf. Strabo 
xv. 733, &c.). The priests diligently practise all the precepts of 
their ritual- • e.g. the extermination of noxious animals, and the 
exposure of corpses to the dogs and birds, that earth may not be 
polluted by their presence. They have advice for every contingency 
in life, and can say with precision when a man has been detiled. and 
how he may be cleansed again; they possess an endless stock of 
formulae for prayer, and of sentences which serve for protection 
against evil spirits and may be turned to purposes of magic. 

How the doctrine overspread the whole ol Iran, we do not know. 
In the West, among the Modes and Persians, the guardianship 
and ministry of Zoroastrianism is vested in an exclusive 
Tr e priesthood — theMagians. Whence this name — unknown, 

Maglans . as a i rca( jy mentioned, to the Avesta - took its rise, wc 
have no knowledge. Herodotus (i. 101) includes the Magians in 
his list of Median tribes; and it is probable that they and their 
teaching reached the Persians from Media. At all events, they 
play here not merely the role of the " Firc-kiiullers ” (dt/iravan) 
in the Avesta, but are become an hereditary sacerdotal caste, acting 
an important part in the state — advisers and spiritual guides to 
the king, and so forth. With them the ritualism and magical 
character, above mentioned, are fully developed. In the narrations 
of Herodotus, they interpret dreams and predict the future; and in 
Greece, from the time ot Herodotus and Sophocles ( Oed . Tyr. 387) 
onward, the word Magian connotes a magician -priest. 

See further, Zoroaster and works there quoted. 


IV. Beginnings of History ,— A connected chain of historical 
evidence begins with the time when, under Shalmaneser (Sal- 
A » syrlaa manassar II.), the Assyrians in 836 b.c. began for 
Conquest the first time to penetrate farther into the rnoun- 
0/ Media. tains of the east; and there, in addition to several 
non-Iranian peoples, subdued a few Median tribes. These 
wars were continued under successive kings, till the Assyrian 
powes in these regions attained its zenith under Sargon 
(q.v.), who (715 B.c.) led into exile the Median chief Dayuku 
(sec Deioces), a vassal of the Minni (Mannaeans), with all 
his family, and subjected the princes of Media as far as the 
mountain of Bikni (Elburz) and the border of the great desert. 
At that time twenty-eight Median “ town-lords ” paid tribute 
to Nineveh; two years later (713 b.c.), no fewer than forty-six. 
Sargon’s successors, down to Assur-bani-pal (668-626 b.c.), 
maintained and even augmented their suzerainty over Media, 
in spite of repeated attempts to throw of! the yoke in conjunc- 
tion with the Mannaeans, the Saparda, the Cimmerians- who 
had penetrated into the Armenian mountains — and others. 
Not till the last years of Assur-bani-pal, on which the extant 
Assyrian annals are silent, can an independent Median Empire 
have arisen. 

As to the history of this empire, we have an ancient account 
in Herodotus, which, with a large admixture of the legendary, 
The still contains numerous historical elements, and a 

Median completely fanciful account from Ctesias, preserved 
Empire . j n Diodorus (ii. 32 sqcj.) and much used by later 
writers. In the latter Nineveh is destroyed by the Medc Arbarcs 
and the Babylonian Belesys about 880 b.c., a period when the 
Assyrians were just beginning to lay the foundations of their 
power. Arbaces is then followed by a long list of Median kings, 
all of them fabulous. On the other hand, according to Herodotus 
the Medes revolt from Assyria about 710 b.c., that is to say, 
at the exact time when ^iey were subdued by Sargon. Deioces 
founds the monarchy; his son Phraortes begins the work of 
conquest; and his *son Cyaxares is first overwhelmed by the 
Scythians, then captures Nineveh, and raises Media to a great 
power. A little Supplementary information may be gleaned 
from # the inscriptions of King Nabonidus of Babylon (555 530) 


and from a few allusions in the Old Testament. Of the Median 
Empire itself we do not possess a single monument. Consequently 
its history still lies in complete obscurity (cf. Media; Deioces; 
Phraortes; Cyaxares). , 

The beginnings of the Median monarchy can scarcely go farther 
back than 640 r.c. To all appearance, the insurrection against 
Assyria must have proceeded from the desert tribe of the 
Manda, mentioned by Sargon : for Nfibonidus invariably de- 
scribes the Median kings as “ kings of the Manda.” According 
to the account of Herodotus, the dynasty was derived from 
Deioces, the captive of Sargon, whose descendants may have 
found refuge in the desert. The first historical king would 
seem to have been Phraortes, who probably sun. ceded in 
subduing the small local princes of Media and in rendering 
himself independent of Assyria. Further development was 
arrested by the Scythian invasion described by Herodotus. 
We know from Zephaniah and Jeremiah that these northern 
barbarians, in 626 b.c., overran and harried Syria and Palestine 
(cf. Cyaxares; Jews). With these inroads of the Cimmerians 
and Scythians (see Scythia), wc must doubtless connect the 
great ethnographical revolution in the north of anterior Asia; 
the Indo-European Armenians (Haile), displacing the old Alaro- 
dians (Urartu, Ararat), in the country which has since borne 
their name ; and the entry of the Cappadocians — first mentioned 
in the Persian period — into the east of Asia Minor. The Scythian 
invasion evidently contributed largely to the enfeeblemcnt of 
the Assyrian Empire: for in the same year the Chaldaean Nabo- 
polassar founded the New-Baby Ionian empire; and in 606 b.c. 
Cyaxares captured and destroyed Nineveh and the other 
Assyrian cities. Syria and the south he abandoned to Nabo- 
polasjsar and his son Nebuchadrezzar; while, on the other hand, 
Assyria proper, east of the Tigris, the north of Mesopotamia 
with the town of Harran (Carrhac) and the mountains of Armenia 
were annexed by the Medes. Cappadocia also fell before 
Cyaxares; in a war with the Lydian Empire the decisive battle 
was broken of! by the celebrated eclipse of the sun on the 28th 
of May 585 n.c., foretold by Thales (Herod, i. 74). After this a 
peace was arranged by Nebuchadrezzar of Babylon and Sycn- 
nesis of Cilicia, recognizing the Halys as the borderline. To the 
east, the Median Empire extended far over Iran, even the 
Persians owning its sway. Ecbatana (q.v.) became the capital. 

Of the states which arose out of the shattered Assyrian Empire 
(Media, Babylon, Egypt, Cilicia and Lydia), Media was by far 
the strongest. In Babylon the kings feared, and the exiled 
Jews hoped, an attack from the Medes (cf. Jsa. xiii., xiv.,xxi.; 
Jcr. 1 ., li.) ; and Nebuchadrezzar sought by every means- 
great fortifications, canals and so forth to secure his empire 
against the menace from the north. He succeeded in maintain- 
ing the status quo practically unimpaired, additional security 
being found in intermarriage between the two dynasties. In 
this state of equilibrium the great powers of Anterior Asia 
remained during the first half of the 6th century. 

V. The Persian Empire of the Achaemenids. — The balance, 
however, was disturbed in 553 b.c., when the Persian Cyrus, 
king of Anshan in Elam (Susiana), revolted against conquests 
his suzerain Ast vages, the son of Cyaxares, and of Cyrus 
three years later defeated him at Pasurgadae (t/.fl.). 1 a ? d 
Shortly afterwards Aslyages was taken prisoner, Catnbyses ‘ 
Ecbatana reduced, and the Median Empire replaced by the 
Persian. The Persian tribes were welded by Cyrus into a single 
nation, and now became the foremost people in the world (see 
Persis and Cyrus). At first Nabonidus of Babylon hailed 
the fall of the Medes with delight and utilized the opportunity 
by occupying Harran (Carrhae). But before long he recognized 
the danger threatened from that quarter. Cyrus and his 
Persians paid little heed to the treaties which the Median king 
had concluded with the other powers; and the result was a 
great coalition against him, embracing Nabonidus of Babylon, 
Amasis of Egypt, Croesus of Lydia, and the Spartans, whose 
highly efficient army seemed to the Oriental states of great value. 
In the spring of 546 b.c., Croesi to opened the attack. Cyrus 

1 Sec further, Babylonia and Assyria : § v. History. 
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flung himself upon him, beat him at Pteria in Cappadocia and 
pursued him to Lydia. A second victory followed on the 
banks of the Pactolus; by the autumn of 546 Sardis had already 
fallen and the Persian power advanced at a bound to the Medi- 
terranean. In the course of the next few years the Greek 
littoral towns were reduced, as also the Carians and Lycians. 
The king of Cilicia (Syennesis) voluntarily acknowledged the 
Persian suzerainty, in 539 Nabonidus was defeated and Baby- 
lon occupied, while, with the Chaldean Empire, Syria and Pales- 
tine also became Persian (see Jews). The cast of Iran was 
further subdued, and, after Cyrus met his end (528 h.c.) in a 
war against the eastern Nomads (Dahae, Massagetae), his son 
Cambyses conquered. Egypt (525 n.c.). Cyprus and the Greek 
islands on the coast of Asia Minor also submitted, Samos being 
taken by Darius. On the other hand, an expedition by Cam- 
byses against the Ethiopian kingdom of Napata and Meroc 
came to grief in Nubia. The usurpation of Smerdis (522-521 

b. c.) and his death at the hands of Darius was the signal for 
numerous insurrections in Babylon, Susiana, Persis, Media, 
Armenia and many of the Eastern provinces. But, within 
two years (521-519), they were all crushed by Darius and his 
generals. 

The causes of this astonishing success, which, in the brief space 
of a single generation, raised a previously obscure and secluded 
Arms and *be to the mastery of the whole Orient, can only be 
partially discerned from the evidence at our disposal. 
rmour. n lc decisive factor was of course their military superi- 
ority. The chief weapon of the Persians, as of all Iranians, was the 
bow, which accordingly the king himself holds in his portraits, 

c. g. on the Behistun rock and the coins (darics). In addition 
to the bow, the Persians carried short lances and short daggers. 
But it was not. by these weapons, nor by hand to hand lighting, 
that the Persian victories were won. They overwhelmed their 
enemy under a hail of arrows, and never allowed him to come to 
close quarters. While the infantry kneeled to shoot, the cavalry 
swarmed round the hostile squadrons, threw their lines into con- 
fusion, and completed their discomfiture by a vigorous pursuit. 
In a charge the infantry also might employ lance and dagger; 
but the essential point was that the archers should be mobile and 
their use of the bow unhampered. 

Consequently, only a few distinguished warriors wore shirts of 
mail. For purposes of defence the rank and tile merely carried 
a light hide-covered shield; which the infantry, in shooting, planted 
before them as a sort of barrier against the enemy’s missiles. Thus 
the Persian army was lost, if heavy-armed hoplites succeeded in 
gaining their lines. In spite of all their bravery, they succumbed 
to the Greek phalanx, when once the generalship of a Miltiades 
or a Pausanias had brought matters to a hand to hand conflict; 
and it was with justice that the Greeks — Aeschylus, for instance - 
viewed their battles against the Persian as a contest between 
spear and bow. None the less, till Marathon the Persians were 
successful in discomfiting every enemy before he could close, whether 
that enemy consisted of similarly accoutred bowmen (as the Modes), 
of cavalry armed with the lance (as the Lydians), or of heavily 
armoured warriors (as the Babylonians, Egyptians and Greeks). 

To all this should be added the superiority of their leaders; 
Cyrus especially must have been an exceedingly able general. 
Obviously, also, he must have understood the art of organizing his 
people and arousing the feeling of nationality and the courage of 
self-sacrifice. In his time the Persians were a strong manly 
peasantry, domiciled in a healthy climate and habituated to all 
hardships — a point repeatedly emphasized, in the tales preserved 
by Herodotus, as the cause of their successes (e.g. Herod, ix. 122). 
Herodotus, however, also records (i. 135) that the Persians were 
" of all mankind the readiest to adopt foreign customs, good or 
bad,” a sentence which is equally applicable to the Romans, and 
which in the case of both nations goes far to explain, not merely 
their successes, but also the character of their empires. 

The fundamental features of the imperial organization must 
have been due to Cyrus himself. Darius followed in his step^ 
Organ! and completed the vast structure. His role, indeed, 
tioB of was peculiarly that of supplementing and perfec ting 
Dariux. the VVO rk of his great predecessor. The organization 
of the empire is planned throughout on broad, free lines; there 
is nothing mean and timorous in it. The great god Ahuramazda* 
whom king and people alike acknowledge, has given them domi- 
nion “ over this earth afar, over many peoples and tongues; ” 
and the consciousness is strong in them that they are masters 
of the world. Thus their sovereign styles himself “ the king of 
kings ” and “ the king of the lanis ” — that is to say, of the 


Subject 
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whole civilized world. For the provinces remaining unsubdued 
on the extreme frontiers to the west, the north and the east are 
in their view almost negligible quantities. And far removed 
as the Persians are from disavowing their proud sense of nation- 
ality (* a Persian, the son of a Persian, an Aryan of Aryan 
stock ” says Darius of himself in the inscription on his tomb) 
yet equally vivid is the feeling that they rule the whole civilized 
world, that their task is to reduce it to unity, and that by the 
will of Ahuramazda they are pledged to govern it aright. 

This is most clearly seen in the treatment of the subject 
races. In contrast with the Assyrians and the Romans the 
Persians invariably conducted their wars with great 
humanity. The vanquished kings were honourably 
dealt with, the enemy’s towns were spared, except 
when grave offences and insurrections, as at Miletus and 
Athens, rendered punishment imperative; and their inhabitants 
were treated with .mildness. Like Cyrus, all his successors 
welcomed members of the conquered nationalities to their 
service, employed them as administrators or generals and made 
them grants of land : and this not only in the case of Medes, 
but also of Armenians, Lydians, Jews and Greeks. The whole 
population of the empire was alike bound to military service. 
The subject-contingents stood side by side with the native 
Persian troops ; and the garrisons — in Egypt, for instance - 
were composed of the most varied nationalities. 

Among the subject races the Medes particularly stood high 
in favour. Darius in his inscriptions always names them imme- 
diately after the Persians. They were the predecessors of the 
Persians in the empire and the more civilized people. Their 
institutions, court ceremonial and dress were all adopted by 
the Achaemenids. Thus the tribal distinctions began to recede, 
and the ground was prepared for that amalgamation of the 
Iranians into a single, uniform nation, which under the Sassanids 
was completely perfected- at least for west of Iran. 

The lion’s share, indeed, falls to the dominant race itself. 
The inhabitants of Persis proper— -from which the eastern tribes 
of Carmanians, Utians, &c\, were excluded and 
formed into a separate satrapy — pay no taxes. 

Instead, they bring the best of their possessions 
(e.g. a particularly fine fruit) as a gift to their king 
on festival clays; peasants meeting him on his excursions 
do the same (Pint. Artax. 4. 5; Dinon ap. Aelian. var. 
hist. i. 31; Xcn. Cyr. viii. 5, 21. 7, 1). In recompense for this, 
he distributes on his return ric h presents to every Persian 
man and woman — the women of Pasargadae, who are members 
of Cyrus's tribe, each receiving a piece of gold (Nic. Dam. fr. 
66 . Pint. Alex. 69). In relation to his Persians, he is always the 
people's king. At his acc ession he is consecrated in the temple 
of a warrior-goddess (Anaitis ?) at Pasargadae, and partakes 
of the simple meal of the old peasant days— a mess of figs, tere- 
binths and sour milk (Plut. Artax. 3). The Persians swear 
allegiance to him and pray to Ahuramazda for his life and the 
welfare of the people, while he vows to protect them against 
every attack, and to judge and govern them as did his fathers 
before him (Ilerod. i. 132 ; Xen. Cyr. xviii. 5, 25, 27). For helpers 
he has at his side the “ law-bearers ” ( databara , Dan. iii. 2, and in 
Babyl. documents; cf. Herod, iii. 3r, v. 25, vii. £ 94 ; Esther 
i. 13, &c\). These — the Persian judges — arc nominated by the 
king for life, and generally bequeath their office to their sons. 
The royal decision is based on consultation with the great ones 
of his people ; and such is the case with his offic ials and governors 
everywhere (cf. the Book of»Kzra). 

Every Persian able to bear arms is bound to serve the king 

the great landowners on horseback, the commonalty on foot. 
The noble and well-to-do, who need not till their fields in person, 
are pledged to appear at court as frequently as possible. Their 
children are brought up in company. with the princes “ at the 
gates of the king",” instructed in the handling of arms, in riding 
and hunting, and introduced to the service of tilt' state and the 
knowledge of the law, as well as the commandments of religion. 
'Then such as prove their worth arc called to high office and 
rewarded, generally with grants of laryl. 


The 

Persians. 
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The highest rank was held by the descendants of the six great 
families, wliuv; heads stood by Darius at the killing of the 
Magian. The Greeks class them and the king together, under 
the name of “ the seven Persians.” These enjoyed the right of 
entering the presence unannounced, and possessed princely 
estates in the pro vino s. Besides these, however, numbers of 
other Persians were despatched to the provinces, settled there, 
and endowed with lands. There existed, in fact, under the 
Achaemenids a strong colonizing movement, diffused through 
th? whole empire; traces of this policy occur more especially in 
Armenia, Cappadocia and Lycia, but also in the rest of Asia 
Minor, and not rarely in Syria and Egypt. These colonists 
formed the nucleus of the provincial military levy, and were a 
tower of strength to the Persian dominion. They composed, 
moreover, the Persian council, and vice-regal household of the 
Satraps, exactly as the Persians of the home-country composed 
that of the king. 

Though the world-empire of Persia was thus deeply impressed 
by a national character, care was nevertheless exercised that 
the general duties and interests of the subject races should 
receive due consideration. We find their representatives, 
side by side with the Persians, occupying every sort of position 
in the regal and vice-regal courts. They take their part in the 
councils of the satraps, precisely as they do in military servic e 
(of. the evidence of Ezra); and they, too, are rewarded by 
bounties and estates. To wield a peaceful authority over all 
the subjects of the empire, to reward merit, and to punish 
transgression — such is the highest task of king and officials. 

On his native soil Cyrus built himself a town, with a palace 
and a tomb, in the district of Pasargadae (now the ruins of 
Murghab). This Darius replaced by a new capital, 
R° y fd deeper in the centre of the country, which bore the 
es ences . namc p ers j an ” (Par so), the Perscpolis of 

the later Greeks. But the district of Persis was too remote to 
be the administrative centre of a world-empire. The natural 
centre lay, rather, in the ancient fertile tract on the lower Tigris 
and Euphrates. The actual capital of the empire was therefore 
Susa, where Darius I. and Artaxcrxes II. erected their magnifi- 
cent palaces. The winter months the kings chiefly spent in 
Babylon : the hot summer, in the cooler situation of Ecbatana, 
where Darius and Xerxes built a residence on Mt Elvend, south 
of the city. From a palace of Artaxerxes H. in Ecbatana itself, 
the fragments of a few inscribed columns (now in the possession 
of Mr Lindo Myers and published by Evctts in the Zeitschr, /. 
4 ssyr. V.) have been preserved. To Persis and Persepolis the 
kings paid only occasional visits especially at their coronations. 

Within the empire, the two great civilized states incorporated 
by Cyrus and Cambyses, Babylon and Egypt, occupied a position 
of their own. After his defeat of Nabonidus, Cyrus 
and^Bgypt P roc l a,me d himself “ King of Babel and the same 
title was horn bv Cambyses, Srnerdis and Darius. 
So, in Egypt, Cambyses adopted in full the titles of the Pharaohs. 
In this we may trace a desire to conciliate the native population, 
with the object of maintaining the fiction that the old state still 
continued. Darius went still farther. He encouraged the 
efforts of the Egyptian priesthood in every way, built temples, 
and enacted new laws in continuance of the old order. In 
Babylon his procedure was presumably similar, though here 
we possess no local evidence. But he lived to see that his policy 
had missed its goal. In 486 B.c. Egypt revolted and was only 
reduced by Xerxes in 484. It was this, probably, that induced 
him in 484 to renounce his t|itlc o£ “ king of Babel,” and to 
remove from its temple the golden statue of Bcl-Marduk (Mero- 
dach), whose hands the king was bound to clasp on the first day 
of each year. This proceeding led to two insurrections in 
Babylon (probably in 484 and 479 b.c.), which were speedily 
repressed. After that the “ kingship of Babel ” was definitely 
abolished. In Egypt the Persian kings still retained the style 
of the Pharaohs; but we hear no more of concessions to the 
priesthood or to the old institutions, and, apart from the great 
oasis of el-kharga, ho more temples were erected (see Egypt : 
History ). 


At the head of the court and the imperial administration 
stands the commandant of the body-guard — the ten thousand 
“ Immortals,” often depicted in the sculptures of The vuier 
Persepolis with lances surmounted by golden apples, and other 
This grandee, whom the Greeks termed “ Chiliarch,” Official*. 
corresponds to the modern vizier. In addition to him, we 
find seven councillors (Ezra vii. 14; cf. JSsther i. 14). Among 
the other officials, the “ Eye of the King ” is f requently 
mentioned. To him was entrusted the control of the whole 
empire and the superintendence of all officials. 

The orders of the court were issued in a very simple form of the 
cuneiform script, probably invented by the Mcdes. This comprised 
30 signs, almost all of which denote single sounds. In 
the royal inscriptions, a translation into Susan (Elam- )friclal 
itic) and Babylonian was always appended to the 
Persian text. In Egypt one in hieroglyphics was added, as 
in the inscriptions of the Suez canal; in the Grecian provinces, 
another in Greek (e.g. the inscription of Darius on the Bos- 
porus, Herod, iv. 37, cf. iv. *91). The cuneiform script could 
only be written on stone or clay. Thus there has been discovered 
in Babylon a copy of the Behistun ( q.v .) inscription preserved on 
a block of dolcritc (Weissbach, Babylonische Misccllen. p. 24). 
l 7 or administrative purposes, however, it would seem that this 
inconvenient material was not employed; its place being taken 
by skins {$i<pQ 4 f> at, parchment), the use of which was adopted 
from the western peoples of the empire. On these were further 
written the journals and records kept at the court (cf. Diod. ii. 
2 2, 32; Ezra iv. 15, v. 17, vi. 2; Esther vi. 1, ii. 23). Willi such 
materials the cuneiform script could not be used; instead, the 
Persian language was written in Aramaic characters, a method 
which later led to the so-called Pahlavi, i.c. Parthian script. This 
mode of writing was obviously alone employed in the state-services 
since Darius 1 .; and so may be explained the fact that, under the 
Achaemenids, the Persian language rapidly declined, and, in the 
inscriptions ol Artaxerxes 111 ., only appears in an extremely 
neglected guise (see Cuneiform Inscriptions, Alphabet). 

Side by side with the Persian, the Aramaic, which had long been 
widely diffused as the speech of commerce, enjoyed currency in 
all the western half of the empire as a second dominant language. 
Thus all deeds, enactments and records designed for these provinces 
were furnished with an official Aramaic version (Ezra iv. 7). Numer- 
ous documents in this tongue, dating from the Persian period, 
have been discovered in Egypt (cf. Saycc and Cowley, Aramaic 
Papyri discovered at Assuan 190 6), and the coins minted by the 
satraps and generals usually bear an ArarAaic inscription. (So, 
also, a lion-weight from Abydos, in the British Museum.) The 
Demotic in Egypt was employed in private documents alone. 
Only in the Hellenic provinces of the empire Greek replaced 
Aramaic (cf. the letter to Fausanias in Thuc. i. 129; an edict to 
Gadatas in Magnesia, Cousin et Deschamps, Bulletin de corresp. 
helUnique, xii. 530; Dittenbcrgcr, Sylloge 2; so, also, 011 coins) ■ a 
clear proof that the Persians had already begun to recognize the 
independent and important position of Greek civilization. 1 


Darius L divided the Persian Empjrc into twenty great pro- 
vinces, satrapies, with a “ guardian of the country ” ( khshathra - 
pavan ; see Satrap) at the head of each. A list is 
preserved in Herodotus (iii. 89 sqq.); but the boun- 
daries were frequently changed. Each satrapy was * rap C *' 
again subdivided into several minor governorships. The satrap 
is the head of the whole administration of his province. He 
levies the taxes, controls the legal procedure, is responsible for 
the security of roads and property, and superintends the subor- 
dinate districts. The heads of the great military centres of the 
empire and the commandants of the royal fortresses are outside 
his jurisduction : yet the satraps are entitled to a body of troops 
of their own, a privilege which they used to the full, especially 
in later periods. The satrap is held in his position as a subject 
by the controlling machinery of the empire, especially the “ Eye 
of the King by the council of Persians in his province with 


* 1 For the editions of the Persian inscriptions see Behistun. 

For the Persian documents, Ed. Meyer, Entstehung des J udentums, 
p. 19 St iq- The hieroglyphic inscriptions of the Suez Canal arc pub- 
lished in the Recueil de trav. d’lgyptol. et d'assyriol . vols. vii. ix. 
xi. xiii; the private documents from Babylonia and Nippur, by 
Strassmaicr, Babyl. Urkunden, and Hilprccht and Clay, Babyl . 
Exped. of Univ. of Pennsylvania, vols. ix. x. Numerous Jewish docu- 
ments in Aramaic have been found at Elephantine (Saycc and 
Cowley, Aramaic Papyri discovered ait Assuan , 1900), among them an 
official complaint of the Jewish colony settled at Elephantine, 
addressed to the Persian satrap of Judaea, in 408 b.c., which throws 
a new light on many passages in Ezra and Nehemiah, published by 
Sachan in A bkandlungen der oerl. Akademie , 1907. 
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whom he is bound to debate all matters of importance; and by 
the army : while in the hands of the messengers (Pers. dtrrdvSat 
or dyyapoi — a Babylonian word : see Angaria) the government 
despatches travel “ swifter than the crane ” along the great 
imperial highways, which arc all provided with regular postal 
stations (cf. the description of the route from Susa to Sardis in 
llerod. v. 52). # 

Within the satrapies the subject races and communities 
occupied a tolerably independent position; for instance, the 
subject Jews, under their elders and priests, who were even 
Communi - able to convene a popular assembly in Jerusalem 
ties, (cf. the Books of Ezra and Nehemiah). Obviously 

also, they enjoyed, as a rule, the privilege of deciding law-suits 
among themselves; their general situation being similar to that 
of the Christian nationalities under the Ottomans, or to that of 
many tribes in the Russian Empire at the present day. The 
pressure of despotism was manifest, not so much in that the 
king and his otlicials consistently Interfered in individual cases, 
but that they did so on isolated and arbitrary occasions, and 
then swept aside the privileges of the subject, who was impotent 
to resist. 

For the rest, the subject population falls into a number of 
distinct groups. In the desert (as among the Arabian and 
Turanian nomads), in wild and sequestered mountains (as in 
Zagros in north Media, and Mysia, Pisidia, Paphlagonia and 
Bithynia in Asia Minor), and also in many Iranian tribes, the 
old tribal constitution, with the chieftain as its head, was left 
intact even under the imperial suzerainty. The great majority 
of the civilized provinces were subdivided into local administra- 
tive districts governed by officials of the king and his satraps. 
These the Greeks named c Ovrj, “peoples.” Within these, 
again, there might lie large town settlements whose internal 
affairs were controlled by the ciders or the officials of the com- 
munity : as, for instance, Babylon, Jerusalem, the Egyptian 
cities, Tarsus, Sardis and others. On the same footing were 
the spiritual principalities, with their great temple-property; 
as Bambyce in Syria, the two Comanas in Cappadocia, and so 
forth. Besides these, however, vast districts were either con- 
verted into royal domains (napdScLam) with great parks and 
hunting grounds under royal supervision, or eise bestowed by 
the king on Persians or deserving members of the subject-races 
(the “ benefactors ”) as their personal property. Many of these 
estates formed respectable principalities : e.g. those of the 
house of Otanes in Cappadocia, of Hy dames in Armenia, 
Pharnabazus in Phrygia, Demaratus in Teuthrania, Thcmis- 
tocles in Magnesia and Lampsacus. They were absolute private 
property, handed down from father to son for centuries, and 
in the Hellenistic period not rarely became independent king- 
doms. These potentates were styled by the G/ccks $wwm u 
or jiovap\oi. 

The last class, quite distinct from all these organizations, 
was formed by the city-states (7roAct?) with an independent 
constitution — whether a monarchy (as in Phoenicia), 
Suites y an aristocrac y ( as tycia), or a republic with council 
and popular assembly (as in the Greek towns). 
The essential point was that they enjoyed a separate legalized 
organization (autonomy). This was only to be seen in the 
extreme western provinces of the empire among the Phoeni- 
cians, Greeks and Lycians, whose cities were essentially distinct 
from those of the cast; which, indeed, to Greek eyes, were only 
great villages (*w/ao7roA.€is). It is readily intelligible that 
their character should have proved practically incomprehensible 
to the Persians, with whom they came into perpetual collision. 
These sought, as a rule, to cope with the difficulty by transferring 
the government to individual persons who enjoyed their confi- 
dence : the “ tyrants ” of the Greek towns. Mardonius, alone, 
after his suppression of the Ionic revolt — wdiich had originated 
with these very tyrants — made an attempt to govern them by 
the assistance of the democracy (492 b.c.). 

The provinces of the Persian Empire differed as materially in 
economy as in organization. In the e.^Jreme west, a money currency 
in its most highly developed form— th at of coinage minted by 
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the state, or an autonomous community — had developed since the 
7th century among the Lydians and Greeks. In the commerce 
main portion, however, of the Oriental world — Egypt,** 

Syria, Phoenicia and Babylonia — the old mode* 
of commerce was still in vogue, conducted by means of gold 
and silver bars, weighed at each transaction. Indeed, a money 
currency only began to make headway in these districts in the 
4th century b.c. In the eastern provinces, on the other hand, the 
primitive method of exchange by barter still held the field. Only 
in the auriferous and civilized frontier districts of India (the 
Punjab) did a system of coinage find early acceptance. There 
Persian and Attic money was widely distributed, and imitations 
of it struck, in the fifth and fourth pre-Christian centuries. 

Thus the empire was compelled to grapple with all these varied 
conditions and to reconcile them as best it might. At the court, 
“ natural economy" was still the rule. The officials and Oriental 
troops received payment in kind. They were fed " by the table, 
of the king," from which 15.000 men daily drew their sustenance 
(cf. Heraclidcs of Cyme in Athen. iv. 145 13 , &c.) and were rewarded 
by gifts and assignments of land. The Greek mercenaries, on the 
contrary, had to be paid in currency; nor could the satraps of the 
west dispense with hard cash. The king, again, needed the precious 
metals, not merely for bounties and rewards, but for important 
enterprises in which money payment was imperative. Conse- 
quently, the royal revenues and taxes w'ere paid partly in the 
precious metals, partly in natural produce — horses and cattle, 
grain, clothing and its materials, furniture and all articles of 
industry (cf. Thcopomp. fr. 124, 125, <S:c.). The satraps, also, in 
addition to money payments, levied contributions " for their tabic," 
at which the officials ate (Nehem. v. 14). 

The precious metals brought in by the tribute w'ere collected in 
the great treasure houses at Susa, Pcrscpolis, Pasargadac and 
Kcbatana, where gigantic masses of silver and, more 
especially, of gold, were stored in bullion or partially 
wrought into vessels (llerod. iii. 9b; Strabo xv. 731, ***** 

735; Arrian iii. ift, &c.); exactly as is the case to-day in the shah's 
treasure-chamber (Curzon, Persia, ii. 484). It is also observable 
that, the conjunction of payments in kind and money taxes still 
exists. The province of Khurasan, for instance, with some half 
million inhabitants, paid in 1885 £1 54,000 in gold, and in addition 
natural produce to the value of £43,000 (Curzon, ot>. at. i. zHi , 
ii. 380). When the king required money he minted as much as 
was necessary. A reform in the coinage was effected by Darius, 
who struck the Daric (Pers. Zartij, i.e. •• piece of gold "; the word 
has nothing to do with the name of Darius), a gold piece of 130 
grains (value about 23s.) ; this being equivalent to 20 silver pieces 
(" Median shekels," oi-yAin) of 80 5 grains (value according to the 
then rate of silver -13^ silver to 1 gold —about is. 2d.). The 
coining of gold w'as the exclusive prerogative of the king; silver 
could be coined by the satraps, generals, independent communities 
and dynasts. m 

The extent of the Persian Empire was, in essentials, defined 
hy the great conquests of Cyrus and Cambyses. Darius was 
no more a conquistador than Augustus. Rather, 
the task he set himself was to round off the empire pZjfoy* 1 
and secure its borders : and for this purpose in Asia 
Minor and Armenia he subdued the mountain-tribes and 
advanced the frontier as far as the Caucasus; Colchis alone 
remaining an independent kingdom under the imperial 
suzerainty. So, too, he annexed the Indus valley and the 
auriferous hill-country of Kafiristan and Cashmir (K do-mot or 
Kocnrcipot, Herod. iii. 93, vii. 67, 86; Steph. Bvz.), as well as 
the Dardae in Dardistan on the Indus (Ctesias, Ind. fr. 12. 
70, &<\). From this point he directed several campaigns 
against the Amyrgian Sacac, on the Pamir Plateau and 
northwards, whom he enumerates in his list of subject races, 
and whose mounted archers formed a main division of the 
armies despatched against the Greeks. It was obviously an 
attempt to take the nomads of the Turanian steppe in the 
rear and to reduce them to quiescence, which led to his 
unfortunate expedition against the Scythians of the Russian 
steppes (r. 512 B.c.; cf. Dari, us). 

Side by side, however, with these wars, we can read, even in 
tlife scanty tradition at our disposal, a consistent effort to further 
the great civilizing mission imposed on the empire. In the 
district of Herat, Darius established a great water-basin, designed 
to facilitate the cultivation of the steppe (Herod, iii. 117). He 
had the course of the Indus explored hy the Carian captain 
Scylax ( q.v .) of Caryanda, w'ho then navigated thfr Indian Ocean 
back to Suez (Herod, iv. 44) and wrote an account of his voyage 
in Greek. The desire to create a direct comfh unication between 
the seclusion of Pcrsis and the commerce of the f world is evident 
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in his foundation of several harbours, described by Nearchus, 
on the Persian coast. But this design is still more patent in 
his completion of a great canal, already begun by Nccho, from 
the Nile to Suez, along which several monuments of Darius have 
been preserved. Thus it was possible, as says the remnant of an 
hieroglyphic inscription there discovered, “ for ships to sail 
direct from the Nile to Persia, over Saba.” In the time of Hero- 
dotus the canal was in constant use (ii. 158, iv. 39) : afterwards, 
when Egypt regained her independence, it decayed, till restored 
by the second Ptolemy. Even the circumnavigation of Africa was 
attempted under Xerxes (Herod, iv. 43). 

It has already been mentioned, that, in his efforts to conciliate 
the Egyptians, Darius placed his chief reliance on the priest- 
hood : and the same tendency runs throughout the imperial 
policy toward the conquered races. Thus Cyrus himself gave 
the exiled Jews in Babylon permission to return and rebuild Jeru- 
salem. Darius allowed the restoration of the Temple; and 
Artaxerxcs I., by the protection accorded to Ezra and Nehemiah, 
made the foundation of Judaism possible (see Jews: ^ 19 sqq.). 
Analogously in an edict, of which a later copy is preserved in an 
inscription (see above), Darius commands Gadatas, the governor 
of a domain (TrapdbfKroi) in Magnesia on the Maeander, to 
observe scrupulously the privileges of the Apollo-sane tuary. 
With all the Greek oracles — even those in the mother-country- 
thc Persians were on the best of terms. And since these might 
reasonably expect an enormous extension of their influence from 
the establishment of a Persian dominion, we find them all 
zealously medizing during the expedition of Xerxes. 

For the development of the Asiatic religions, the Persian Empire 
was of prime importance. The definite erection of a single, vast, 
R .. l world empire cost them their original connexion with 

g on * the state, and compelled them in future to address 
themselves, not to the community at large, but to individuals, to 
promise, not political success nor the independence of the people, 
but the welfare of the man. Thus they became at once universal 
and capable of extension by propaganda ; and, with this, of entering 
into keen competition one with the other. These trails arc most 
clearly marked in Judaism; but, after the Achaemenid period, 
they arc common to all Oriental creeds, though our information 
as to most is scanty in the extreme. 

In this competition of religions that of Iran played a most 
spirited part. The Persian kings— none more so than Darius, 
whose religious convictions are enshrined in his inscriptions — 
and, with the kings, their people, were ardent professors of the 
pure doctrine of Zoroaster; and the Persians settled in the provinces 
diffused his creed throughout the whole empire. Thus a strong 
Persian propagandism arose especially in Armenia anti Cappadocia, 
where the religion took deep root among the people, but also in 
Lydia and Lycia. In the process, however, important modifications 
were introduced. In contrast with Judaism, Zoroastrianism did 
not enter the lists against all gods save its own, but found no 
difficulty in recognizing them as subordinate powers — helpers 
and servants of Ahuramazda. Consequently, the foreign creeds 
often reacted upon the Persian. In Cappadocia, Aramaic inscriptions 
have been discovered (1900), in which the indigenous god, there 
termed Bel the king, recognizes the " Mazdayasnian Religion " 

{ Din Mazdayasnish) i.e. the religion of Ahuramazda personified 
as a woman — as his sister and wife (Lidzbarski, Ephem. f. sem it. 
Epigr. i- 59 sqq.). 

The gorgeous cult of the gods of civilization (especially of Baby- 
lon), with their host of temples, images and festivals, exercised a 
corresponding influence on the mother-country. Moreover, the 
unadulterated doctrine of Zoroaster could no more become! a per- 
manent popular religion than can Christianity. For the masses 
can make little of abstractions and an omnipotent, omnipresent 
deity; they need concrete divine powers, standing nearer to them- 
selves and their lot. Thus the old figures of the Aryan folk-religion 
return to the foreground, there to be amalgamated with the Baby- 
lonian divinities. The goddess of springs and streams (of the Oxus 
in particular) and of all fertility — Ardvisura Anahita, Ana it is — - 
is endowed with the form of the • Babylonian Ishtar and Bclit. * 
She is now depicted as a beautiful and strong woman, with prominent 
breasts, a golden crown of stars and golden raiment. She is wor- 
shipped as the goddess of generation and all sexual life (cf. Herod, 
i. 131, where the names of Mithras and Anaitis are interchanged); 
and religious prostitution is transferred to her service (Strabo xi. 
532, xii. 559). At her side stands the sun-god Mithras who is re- 
presented as a young and victorious hero, ftoth deities occupy 
the very first* rank Jn the popular creed; while to the theologian 
they are the most potent of the good powers — Mithras being the 
herald and propagator of the service, of Light and the mediator 
betwixt nuin and Ahuramazda, who now fades more into the 
background. TJius, in the subsequent period, the Persian religion 


appears purely as the religion of Mithras. The festival of Mithras 
is the chief festival of the empire, at which the king drinks and 
is drunken, and dances the national dance (Ctcs. fr. .55; Duris fr. 
13). This development culminated under Artaxerxcs 11., who, 
according to Bcrossus ( fr . 10 ap. Clem. Alex, prot . i. .5, b$), first 
erected statues to Anaitis in Persepolis, Ecbatana, Bactria, Susa, 
Babylon, Damascus and Sardis. The truth of this account is 
proved by the fact that Artaxerxcs II. and Artaxcrxes III. arc the 
only Achaemenids who, in their inscriptions, invoke Anaitis and 
Mithra side by side with Ahuramazda/ Other gods, who come 
into prominence, are the dragon-slayer Verethraghna (Artagnes) 
and the Good Thought (Vohumano, Omanos) ; and even the Sacaean 
festival is adopted from Babylon (Bcrossus fr. 3; Pies. fr. i<>; 
Strabo xi. 512, Arc.). The chief centres of the Persian 1 ults in the 
west were the district of Aeilisenc in Armenia (Strabo \i. 5 32, &c.) t 
the town of Zela in Cappadocia (Strabo xii. 359), and several cities 
in Lydia. 

The position of the Persian monarchy as a world -empire is 
characteristically emphasized in the buildings of Darius and Xerxes 
in Persepolis and Susa. The peculiarly national basis, 
still recognizable in Cyrus’s architecture at Pasargadae, r 0 

recedes into insignificance. The royal edifices and sculptures are 
dependent, mainly, on Babylonian models, but, at the ^amc time, 
we can trace in them the influence of Greece, Egypt and Asia Minor; 
the last in the rock-sepulchres. All these elements are combined 
into an organic unity, which achieved the greatest creations that 
Oriental architecture has found possible. Nevertheless, the result 
is not a national art, but the art of a world-empire; and it is obvious 
that foreign craftsmen must have been active in the royal services — 
among them, the Greek sculptor Telephanes of Phocaea (Pliny 
xxxiv. (>8). So, with the collapse of the empire, the imperial art 
vanishes also: and when, some 500 years later, a new art arose 
under the Sassanids, whose achievements stand to those of Achae- 
menid art in much the same relaticfci as the achievements of the 
two dynasties to each other, we discover only isolated reminiscences 
of its predecessor. 

For the organization and character of the Persian Empire, sec 
Barnabas Brisson, De regio Persarum principal libri iii. (1590); 
Hecren, Idcen Uber Politik, Handel und Verkchr dev alien Welt, i.; 
G. Rawlinson, History of Herodotus, ii. 533 sqq.; Five Eastern Mon- 
archies, iii.; Eduard Meyer, Geschichtc des Altertums , iii. On the 
Satrapies, cf. Krumbholz, Dc Asiae minoris satrapiis pcrsicis 
(1883). Sec also Mithras. 

3. History oj the Achaemenian Empire . — The history of the 
Persian Empire was often written by the Greeks. The most 
ancient work preserved is that of Herodotus ( q.v .), who supplies 
rich and valuable materials for the period ending in 479 b.c. 
These materials are drawn partly from sound tradition, partly 
from original knowledge — as in the account of the satrapies 
and their distribution, the royal highway, the nations in Xerxes’ 
army and their equipment. They also contain much that is 
admittedly fabulous : for instance, the stories of Gyrus and Croe- 
sus, the conquest ofc Babylon, &c. Forty years later (c. 390 B.c.), 
the physician Ctcsias of Cnidus, who for 17 years (414-398 B.c.) 
remained in the service of the Great King, composed a great 
work on the Persian history, known to 11s from an extract in 
Photius and 4 numerous fragments. Ctcsias (q.v.) possesses a 
more precise acquaintance with Persian views and institutions 
than Herodotus; and, where he deals with matters that came 
under his own cognisance, he gives much useful information. 
For the early period, on the other hand, he only proves how 
rapidly the tradition had degenerated since Herodotus; and here 
his narrations can only be utilized in isolated cases, and that 
with the greatest caution. Of more value was the great work of 
Dinon of Colophon (c. 340), which we know from numerous 
excellent fragments; and on the same level may be placed a few 
statements from llcraclides of Cyme, which afford specially 
important evidence on Persian institutions. To these must be 
added the testimony of the other Greek historians (Thucydides, 
Ephorus, Theopompus, &c., with the histories of Alexander), and, 
before all, that of Xenophon in the Anabasis and Hellenica. 
The Cyropaedia is a didactic romance, written with a view to 
Greek institutions and rarely preserving genuine information 
on the Persian Empire. Of Oriental sources, only the contem- 
porary books of Ezra and Nehemiah are of much importance : 
also, a few statements in the much later Esther romance. Bcros- 
sus’s history of Babylon contained much valuable and trust- 
worthy information, but next to nothing has survived. That 
the native tradition almost entirely forgot the Achaemenid 
Empire, has been mentioned above. For a more detailed account 
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of these sources sec separate articles on Herodotus, &c. ; Ezra; 
and Nehemiah. 

Of modern accounts see especially Th. Noldeke, Aufsdtze zur 
persist hen Geschichte (1887). The works of Marquart, Untcr- 
suchungen zur Geschichte von Evan (2 pts., 1890-1905), abound in 
daring theories and must be used with caution. On the chronology, 
cf. Eduard Meyer, Eorschungeti zur alien Geschichte, ii. 

The external history of the empire is treated under the 
individual kings (see also history sections of 
l K*nxs f . tbe arti(:les Greece; Egypt; &c.). The order is as 
follows : — 

Cyrus (558 528); conquered the Modes in 550; king of Babylon 
from 538. 

Camhykks 0,28 521). 

Smkkdis (521). 

Darius I. (-,21-485). 

Xlkxkk I. (485-405). 

Artaxkkxks I. (405-425). 

(Xerxks II. and Secydianus or Sogdianus, 425- 424.) 

Darius II. No thus (424-404). • 

Artaxerxks II. (404 350). 

Artaxcrxes III. Ochus (359-338). 

Arses (348 33O). 

Darius III. (33O-330). 

The chronology is exactly verified by the Ptolemaic canon, by 
numerous Babylonian and a few Egyptian documents, and by the 
evidence of the Greeks. The present article gives only a brief 
conspectus of the main events in the history of the empire. 

Though, unlike Cyrus and Cambyscs, Darius made no new 
expeditions of conquest, yet a great empire, which is not bounded 
The Wars by another equally great, but touches on many small 
against tribes and independent communities, is inevitably 

Greece. driven to expansion. We have already seen that the 

attempt of Darius to control the predatory nomads in the north 
led to his expedition against the Scythians; this, again, led to 
the incorporation of Thrace and Macedonia, whose king Pcrdiccas 
submitted. And since a great portion of the Mediterranean 
coast-line belonged to the empire, further complications resulted 
automatically. In contrast with the Greeks Carthage took the 
part of Persia. Darius, indeed, numbers the city under the 
name of Karka — among his dominions : as also the Maxyans 
(Mariya) on the Syrtcs (Andreas, VerluvuU. d. xiii . oriental. 
Congresses , Hamburg, 1902, p. 97). But, above all, the Greek 
cities with their endless feuds and violent internal factions, were 
incessant in their appeals for intervention. Nevertheless, 
Darius left European Greece to itself, till the support accorded 
to the Ionian and Carian insurgents by Athens and Erctria 
(499 B.c.) made war inevitable. But not .only the expeditions 
of Mardonius (492) and Datis (490), but even the carefully 
prepared campaign of Xerxes, in conjunction with Carthage, 
completely failed (480-479). On the fields of Marathon and 
Plataea, the Persian archers succumbed to the Greek phalanx 
of hoplites; but the actual decision was effected by Themistodes, 
who had meanwhile created the Athenian fleet whic h at Salamis 
proved its superiority over the Perso- Phoenician armada, and 
thus precluded beforehand the success of the land-forces. 

The wreck of Xerxes’ expedition is the turning-point in the 
history of the Persian Empire. The superiority of the Greeks 
was so pronounced that the Persians never found courage to 
repeat their attack. On the contrary, in 466 b.c. their army 
and fleet were again defeated by Cimon on the Eurymedon, the 
sequel being that the Greek provinces on the Asiatic coast, with 
all the Thracian possessions, were lost. In itself, indeed, this 
loss was of no great significance to such a vast empire; and the 
attempts of Athens to annex Cyprus and conquer the Nile 
valley, in alliance with the revolted Egyptians, ended in failure.* 
Athens, in fact, had not sufficient strength to undertake a serious 
invasion of the empire or an extensive scheme of conquest. 
Her struggles with the other Hellenic states constrained her, by 
the peace of Callias (448), definitely to renounce the Persian 
war; to abandon Cyprus and Egypt to the king; and to content 
herself with his promise — not that he would surrender the littoral 
towns, but that he would abstain from an armed attack upon 
them. The really decisive point was, rather, that the disasters 
of Salamis and Plataea definitely shattered the offensive power 


of the empire; that the centre of gravity in the world's history 
had shifted from Susa and Babylon to the Aegean Sea; and 
that the Persians were conscious that in spite of all their courage 
they were henceforward in the presence of an enemy, superior 
in arms as well as in intellect, whom they could not hope to 
subdue by their own strength. 

Thus the great empire was reduced to immobility and stagna- 
tion — a process which was assisted by the deteriorating influences 
of civilization and world-dominion upon the character !nterna / 
of the ruling race. True, the Persians continued state of the 
to produce brave and honourable men. But the Empire. 
influences of the harem, the eunuchs, and similar Rebelll0ttS • 
court officials, made appalling progress, and men of energy began 
to find the temptations of power stronger than their patriotism 
and devotion to the king. Thus the satraps aspired to inde- 
pendence, not merely owing to unjust treatment, but also to 
avarice or favourable conditions. As early as 465 b.c., Xerxes 
was assassinated by his powerful vizier (chiliareh) Artabanus, 
who attempted to seize the reins of empire in fact, if not in name. 
A similar instance may be found in Bagoas ( q.v.), after the 
murder of Artaxcrxes III. (338 b.c.). To these factors must 
be added the degeneration of the royal line— a degeneration 
inevitable in Oriental states. Kings like Xerxes and more 
especially Artaxerxcs I. and Artaxcrxes II., so far from being 
gloomy despots, w^ere good-natured potentates, but weak, 
capricious and readily accessible to personal influences. The 
only really brutal tyrants were Darius II., who was completely 
dominated by his bloodthirsty wife Parysatis, and Artaxcrxes 
III. who, though he shed rivers of blood and all blit exterminated 
his whole family, was successful in once more uniting the empire, 
which under the feeble sway of his father had been threatened 
with dissolution. 

The upshot of these conditions was, that the empire never 
again undertook an important enterprise, hut neglected more 
and more its great civilizing mission. In considering, however, 
the subsequent disorders and wars, it must he home in mind 
that they affected only individual portions of the empire, and 
only on isolated occasions involved more extensive areas in 
long and serious strife. To most of the provinces the Achac- 
menid dominion was synonymous wdtli two centuries of peace 
and order. Naturally, however, the wild tribes of the mountains 
and deserts, who could be curbed only by strict imperial control, 
asserted their independence and harassed the neighbouring 
provinces. Among these tribes were the Carduchians in Zagros, 
the ('ossaeans and Uxians in the interior of Elam, the Cadusians 
and other non-Aryan tribes in northern Media, the Pisidians, 
Isaurians and Lyeaonians in the Taurus, and the Mysians in 
Olympus. All efforts to restore order in these districts were 
fruitless; and when the kings removed their court to Echatana, 
they were actually obliged to purchase a free passage from the 
mountain tribes (Strabo xi. 524; Arrian iii. 1 7, 1). The 
kings ( e.g . Artaxcrxes II.) repeatedly took the field in great force 
against the Cadusians, hut unsuccessfully. When, in 400 b.c., 
Xenophon marched with the mercenaries of C yrus from the 
Tigris to the Black Sea, the authority of the king was non- 
existent north of Armenia, and the tribes of the Pontic moun- 
tains, with the Greek cities on the coast, were completely inde- 
pendent. In Paphlagonia, the native dynasts founded a power- 
ful though short-lived kingdom, and the chieftains of the 
Bithynians were absolutely their own masters. The frontier 
provinces of India were also lost. Egypt, which had already 
revolted under Libyan princes in the years 486- 484, and again 
with Athenian help in 460-^54, finally asserted its independence 
iri 404. Henceforward the native dynasties repelled every 
attack, till they succumbed once more before Artaxcrxes III. 
and Mentor of Rhodes. 

In the other civilized countries, indeed, the old passion for 
freedom had been completely obliterated; and after the days 
of Darius I. — apart from the Greek, Lydian and Phoenician 
towns — not a single people in all these provinces dreamed of 
shaking off the foreign dominion. All the-more dearly, then, 
was the inner weakness of the empire revealed by Ihe revolts 
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of the satraps. These were facilitated by the custom — quite 
contrary to the original imperial organization - which entrusted 
the provincial military commands to the satraps, who began 
to receive great masses of Greek mercenaries into their service. 
Under Artaxerxes I. and Darius II. these insurrections were 
still rare. But when the revolt of the younger Cyrus against 
his brother (401 b.c.) had demonstrated the surprising ease and 
rapidity with which a courageous army could penetrate into 
the heart of the empire — when the whole force of that empire 
had proved powerless, not only to prevent some 12,000 Greek 
troops, completely surrounded, cut off from their communica- 
tions, and deprived through treachery of their leaders, from 
escaping to the coast, but even to make a serious attack on 
them — then, indeed, the imperial impotence became manifest. 
After that, revolts of the satraps in Asia Minor and Syria were 
of everyday occurrence, and the task of suppressing them was 
complicated by the foreign wars which the empire had to sustain 
against Greece and Egypt. 

At this very period, jiowever, the foreign policy of the empire 
gained a brilliant success. The collapse of the Athenian power 
Later Wan before Syracuse (413 b.c.) induced Darius II. to 
with the order his satraps Tissaphernes and Pharnabazus, 
Greeks. in Asia Minor, to collect the tribute overdue from 

Pcaceo * the Greek cities. In alliance with Sparta (sec 
Antac as. p ELOPONNES1AN War), Persia intervened in the 
conflict against Athens, and it was Persian gold that made it 
possible for Lysander to complete her overthrow (404 b.c.). 
True, war with Sparta followed immediately, over the division 
of the spoils, and the campaigns of the Spartan generals in Asia 
Minor (399 395) were all the more dangerous as they gave 
occasion to numerous rebellions. But Persia joined the Greek 
league against Sparta, and in 394 Pharnabazus and Conon 
annihilated the Lacedaemonian fleet at Cnidus. Thus the 
Spartan power of offence was crippled; and the upshot of the 
long-protracted war was that Sparta ruefully returned to the 
Persian alliance, and by the Peace of Antalcidas (q.v.), concluded 
with the king in 387 b.c., not only renounced all claims to the 
Asiatic possessions, but officially proclaimed the Persian 
suzerainty over Greece. Ninety years after Salamis and 
Plataea, the goal for which Xerxes had striven was actually 
attained, and the king’s will was law in Greece. In the following 
decades, no Hellenic state ventured to violate the king's peace, 
and all the feuds that followed centred round the efforts of the 
combatants — Sparta, Thebes, Athens and Argos — to draw the 
royal powers to their side (see Greece : Ancient History). 

But, for these successes, the empire had to thank the internecine 
strife of its Greek opponents, rather than its own strength. Its 
feebleness, when thrown on its own resources, is evident from 
the fact that, during the next years, it failed both to reconquer 
Egypt and to suppress completely King Evagoras of Salamis 
in Cyprus. The satrap revolts, moreover, assumed more and 
more formidable proportions, and the Greek states began once 
more to tamper with them. Thus the reign of Artaxerxes II. 
ended, in 359 b.c., with a complete dissolution of the imperial 
authority in the west. His successor, Artaxerxes Ochus, 
succeeded yet again in restoring the empire in its full extent. 
In 355 B.c., he spoke the fatal word, which, a second -or rather 
a third — time, demolished the essentially unsound power of 
Athens. In 343 he reduced Egypt, and his generals Mentor 
and Memnon, with his vizier Bagoas ( q.v .), crushed once and for 
all the resistance in Asia Minor. At his death in 338, immedi- 
ately before the final catastrophe, yie empire to all appearances 
was more powerful and more firmly established than it had been 
since the days of Xerxes. • 

These successes, however, were won only by means of Greek 
armies and Greek generals. And simultaneously the Greek 
Progress civilization— diffused by mercenaries, traders, artists, 
of Greek prostitutes and slaves — advanced in ever greater 
Influence, force. In Asia Minor and Phoenicia we can clearly 
trace the progress of Hellenism ( q.v .), especially by the coinage. 
The stamp is cut <by Greek hands and the Greek tongue pre- 
dominates more and mcjre in the inscription. \Ye can see that 


the victory of Greek civilization had long been prepared on 
every side. But the vital point is that the absolute superiority 
of the Hellene was recognized as incontestable on both hands. 
The Persian sought to protect himself against danger, by employ- 
ing Greeks in the national service and turning Greek policy to 
the interests of the empire. In the Greek world itself the dis- 
grace that a people, called to universal dominion and capable 
of wielding it, should be dependent on the mandate of an im- 
potent Asiatic monarchy, was keenly felt by all who were not 
yet absorbed in the rivalry of city with city. The spokesman 
of this national sentiment was Isocrates; but numerous other 
writers gave expression to it, notably, the historian Callisthencs 
of Olynthus. Union between Greeks, voluntary or compulsory, 
and an offensive war against Persia, was the programme they 
propounded. 

Nor was the time for its fulfilment far distant. The new power 
which now rose to the first rank, created by Philip of Macedon, 
had no engrained tendency inimical to the Persian 
Empire. Its immediate programme was rather M^cdon. 
Macedonian expansion, at the expense of Thrace 
and Illyria, and the subjection of the Balkan Peninsula. But, 
in its efforts to extend its power over the Greek states, it was 
bound to make use of the tendencies which aimed at the unifica- 
tion of Greece for the struggle against Persia : and this ideal 
demand it dared not reject. 

Thus the conflict became inevitable. In 340, Artaxerxes III. 
and his satraps supported the Greek towns in Thrace — Perinthus 
and Byzantium against Macedonian aggression; in 338 he 
concluded an alliance with Demosthenes. When Philip, after 
the victory of Chaeronea, had founded the league of Corinth 
(337), embracing the whole of Greece, he accepted the national 
programme, and in 336 despatched his army to Asia Minor. 
That he never entertained the thought of conquering the whole 
Persian Empire is certain. Presumably, his ambitions would 
have been satisfied with the liberation of the Greek cities, and, 
perhaps, the subjection of Asia Minor as far as the Taui us. 
With this his dominion would have attained much the same 
compass as later under Lysimachus; farther than this the 
boldest hopes of Isocrates never went. 

But Philip’s assassination in 336 fundamentally altered the 
situation. In the person of his son, the throne was occupied 
by a soldier and statesman of genius, saturated with Greek 
culture and Greek thought, and intolerant of every goal but the 
highest. To conquer the whole world for Hellenic civilization 
by the aid of Macedonian spears, and to reduce the whole earth 
to unity, was the task that this heir of Heracles and Achilles 
saw before him. This idea of universal conquest was with him 
a conception much stronger developed than that which had 
inspired the Achaemenid rulers, and he entered on the project 
with full consciousness in the strictest sense of the phrase. Jn 
fact, if we arc t» understand Alexander aright, it is fatal to forget 
that he was overtaken by death, not at the end of his career, but 
at the beginning, at the age of thirty-three. 

VI. The Macedonian Dominion . — Ilow Alexander conquered 
Persia, and how he framed his world-empire, 1 cannot be related 
here. The essential fact, however, is that after the 
victory of Gaugamela (Oct. 1, 331 b.c.) and, still tneareat. 
more completely, after the assassination of Darius — 
avenged according to the Persian laws, on the perpetrators — 
Alexander regarded himself as the legitimate head of the Persian 
Empire, and therefore adopted the dress and ceremonial of the 
Persian kings. 

With the capture of the capitals, the Persian w*ar was at an 
end, and the atonement for the expedition of Xerxes was com- 
plete — a truth symbolically expressed in the burning of the palace 
at Persepofis. Now began the world-conquest. For a universal 
empire, however, the forces of Macedonia and Greece were 
insufficient; the monarch of a world-empire could not be bound 
by the limitations imposed on the tribal king of Macedon or the 
general of a league of Hellenic republics. He must stand as 

1 See Alexander the (.heat; Macedonian Empire; Hellen- 
ism (for later results). 
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an autocrat, above them and al»ovc the law, realizing the 
theoretical doctrines oi Plato and Aristotle, as the true king, 
who is a god among men, bound no more than Zeus bv a law, 
because “ himself he is the law.” Thus the divine kingship of 
-Alexander derives in direct line, not from the Oriental polities - - 
which (Egypt apart) know nothing of royal apotheosis— but 
trom these Hellenic theories of the state. Henceforward it 
becomes the form of cvrry absolute monarchy in a civilized land, 
Ivdng formally mitigated only in Christian states by the assump- 
tion that the king is not God, but king “ by the grac e of God.” 
I he expedition of 332 B.c. to the shrine of Ammon was a pre- 
liminary to this procedure, which, in 324, was sealed by his 
official elevation to divine rank in all the republics of Greece. 
To this corresponds the fact that, instead of acting on the 
doctrines of Aristotle and Callisthenes, and treating the 
Macedonians and Greeks as masters, the Asiatics as servants, 
Alexander had impartial recourse to the powers of all his subjects 
and strove to amalgamate them. In the Persians particularly 
he sought a second pillar for his "world-empire. Therefore, as 
early as 330 b.c., he drafted 30,000 young Persians, educated 
them in Greek customs, and trained them to war on the Mace- 
donian model. The Indian campaign showed that his Mace- 
donian troops were in fact inadequate to the conquest of the 
world, and in the summer of 326 they compelled him to turn 
back from the banks of the Hyphasis. On his return to Persia, 
he consummated at Susa (Feb. 324 b.c.) the union of Persian 
and Macedonian by the great marriage-feast, at which all his 
superior officers, with some 10,000 more Macedonians, were 
w\ dded to Persian wives. The Macedonian veterans were then 
disbanded, and the Persians taken into his army. Simultane- 
ously, at the Olympian festival of 324, the command was issued 
to all the cities of Greece to recognize him as god and to receive 
the exiles homed In 323 b.c. the preparations for the circum- 
navigation and subjection of Arabia were complete : the next 
enterprise being the conquest of the West, and the battle for 
Hellenic culture against Carthage and the Italian tribes. At 
that point Alexander died in Babylon on the 13th of June 
323 B.C. 

Alexander left no heir. Consequently, his death not only 
ended the scheme of universal conquest, but led to an immediate 
The Macedonian reaction. The army, which was con- 

Kingdoms sidered as the representative of the people, took 
of the over tire government under the direction of its 

uiadochi. g cnera j s . The Persian wives were practically all 
discarded and the Persian satraps removed — at least from all 
important provinces. But the attempt to Maintain the empire 
in its unity proved impracticable; and almost immediately 
there began the embittered war, waged for several decades by 
the generals (diadochi), for the inheritance of the great king. 1 2 
It was soon obvious that the eastern rulers, at alL events, could 
not dispense with the native element. Peueestas, the governor 
of Persis, there played the role of Alexander and won the Persians 
completely to his side; for which he was dismissed by Antigonus 
in 3 t 5 (Diod. xix. 48). A similar position was attained by 
Seleucus — the only one of the diadochi, who had not divorced 
his Persian wife, Apama — in Babylonia, which he governed 
from 319 to 316 and regained in the autumn of 312. While 
Antigonus, who, since 315, had striven to win the kingdom of 
Alexander for himself — was detained by the war with his rivals 
in the west, Seleucus, with Babylon as his headquarters, con- 
quered the whole of Iran as far as the Indus. In northern 
Media alone, which lay outside the main scene of operations 
and had only been partially subject to the later Achaemenids, 
the Persian satrap Atropates, appointed by Alexander, main- 
tained his independence and bequeathed his province to his 
successors. His name is borne by north Media to the present 
day — Atropatene, modern Azerbaijan or Adherbeijan (see 
Media). So, too, in Armenia the Persian dynasty of the 

1 The discussion of these events by Hogarth, “ The Deification 
of Alexander the Great," in The Evglish Historical Review, ii. 
(1887), is quite unsatisfactory. 

- See Ptolemies; Selkucid Dynasty. 


Hvdarnids held its ground; and to these must be added, in the 
east of Asia Minor, the kingdoms of Pont us and Cappadocia, 
founded c. 301, by the Persians Mithradates I. and Ariarathes I. 
These states were fragments of the Achacmcnid Empire, which 
had safely transferred themselves to the Hellenistic state-system. 

The annexation of Iran by Seleucus Nicator led to a war for 
the countries on the Indian frontier; his opponent being Sandra- 
cottus or Chandragupta Maurya (</.*/.), the founder seleucus /. 
of the great Indian Empire of Maurya (Palimbothra). Nicator, and 
'The result was that Seleucus abandoned to the A otiochusl. 
Indian king, not merely the Indian provinces, but even the 
frontier districts west of the Indus (Strabo xv. 689- 724), 
receiving as compensation 500 elephants, with other presents 
(Appian, Syr. 55; Justin xv. 4; Plut. Alex. 62; Athen. i. 18 1 ).). 
Ill’s next expedition was to the west to assist Lysimachus. 
Ptolemy and Cassander in the overthrow of Antigonus. 

The battle of Ipsus, in 301, gave him Syria and the east of 
Asia Minor; and from then he resided at the Syrian town of 
Antiochia on the Orontes. Shortly afterwards he handed over 
the provinces east of the Euphrates to his son Antiochus, who, 
in the following years, till 282, exercised in the East a very 
energetic and beneficial activity, whieh continued the work of 
his father and gave the new empire and the Oriental Hellenistic 
civilization their form. In order to protect his conquests 
Alexander had founded several cities in Bactria, Sogdiana and 
India, in which he settled his veterans. On his death, these 
revolted and endeavoured to return to Greece, but were attacked 
and cut to pieces by Pithon (Diod. xviii. 7). Of areek 
the other Greek towns in Asia scarcely any were Towns in 

founded by Alexander himself, though the plan /r * n * 
adopted by his successors of securing their dominions by building 
Greek cities may perhaps be due to him (cf. Polyb. x. 27). 
Most of these new cities were based on older settlements; but 
the essential point is, that they were peopled by Greek and 
Macedonian colonists, and enjoyed civic independence with 
laws, officials, councils and assemblies of their own, in other 
words, an autonomous communal constitution, under the 
suzerainty of the empire. A portion, moreover, of the surround- 
ing land was assigned to them. Thus a great number of the 
country districts — the lOvq above mentioned- were transformed 
into municipal corporations, and thereby withdrawn from the 
immediate government of the king and his officials (.vatraps 
or slrategi ), though still subject to their control, except in the 
eases where they received unconditional freedom and so ranked 
as “ confederates.” The native population of these villages 
and rural districts, at first, had no civic rights, but were governed 
by the foreign settlers. Soon, however, the two elements began 
to coalesce; in the Seleucid Empire, the process seems generally 
to have been both rapid and complete. Thus the cities became 
the main factors in the diffusion of Hellenism, the Greek language 
and the Greek civilization over all Asia as far as the Indus. 
At the same time they were the centres of commerce and 
industrial life : and this, in conjunction with the royal favour, 
and the privileges accorded them, continually drew new settlers 
(especially Jews), and many of them developed into great and 
flourishing towns (see further under Hellenism). 

Shortly after his conquest of Babylonia, Seleucus had founded 
a new capital, Seleucia (q.v.), on the Tigris : his intention being 
at once to displace the ancient Babylon from its former central 
position, and to replace it by a Greek city. This was followed 
by a series of other foundations in Mesopotamia, Babylonia and 
Susiana (Elam). “Media,” says Polybius (x. 27), “was en- 
circled by a sequence of Oeek towns, designed as a barrier 
against the barbarians.” Among those mentioned are : Rhagae 
(RTii), which Seleucus metamorphosed into a Hellenic city. 
Europus, Duxlicca, Apamea and Ileraclea (Strabo xi. 525; 
Plin. vi. 43 : cf. Media). To these must be added Achaea in 
Parthia, and, farther to the east, Alexandria Arion in Aria, 
the modern Herat : also Antiochia Margiana (Strabo xi. 514, 516; 
Plin. 46, 93), now Merv, and many others. ’Further, Alexandria 
in Aradrosia, near Kandahar, and the towns founded by 
Alexander on the Hindu-Kush and in Sogdiana. 
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Thus an active Hellenic life soon arose in the East ; and (Ircck 
settlers must have come in numbers and founded new cities, 
which afterwards formed the basis of the Graeco- Hadrian 
kingdom. Antiochus's general Demodamas crossed the Jaxartcs 
and set up an altar to the Didymaean Apollo (Plin. vi. 49). 
Another general, Patrocles, took up the investigation of the 
Caspian, already begun by Alexander. In contrast with the 
better knowledge of an older period, he came to the conclusion 
that the Caspian was connected with the ocean, and that it was 
possible to reach India on ship-board by that route (Strabo 
ii. 74, xi. 518; Plin. vi. 38). A project of Seleueus to connect 
the Caspian with the Sea of Azov by means of a canal is men- 
tioned by Pliny (vi. 31). To Patrocles is due the information 
that an active commerce in Indian wares was carried on with 
the shores of the Black Sea, via the Caspian (Strabo xi. 509). 

While Hellenism was thus gaining a firm footing in all the 
East, the native population remained absolutely passive. Apart 
The Persian * mm ^* e rude mountain tribes, no national resis- 
Reiigion taricc was dreamed of for centuries. The Iranians 
under quietly accented the foreign yoke, and the higher 
Greek Rule. c j llsscs adopted the external forms of the alien 
civilization (cf. the dedication of a Bactrian, Hyspasines, son 
of Mithroaxes, in the inventory of the temple of Apollo in 
Delos, Dittenberger, Sylloge , 588,1. 109) even though they were 
unable to renounce their innate characteristics. Eratosthenes, 
for instance, speaks (<;/>. Strabo i. 66) in high terms of the 
Iranians (Ariani), ranking them (as well as the Indians, Romans 
and Carthaginians) on a level with the Greeks, as regards their 
capacity for adopting city civilization. The later Parsec 
tradition contends that Alexander burned the sacred books 
of Zoroaster, the Avcsta , and that only a few' fragments were 
saved and afterwards reconstructed by the Arsacids and 
Sassanids. This is absolutely unhistorieal. The Persian 
religion was never attacked by the Macedonians and Greeks. 
Under their dominion, on the contrary, it expanded with great 
vigour, not only in the west (Armenia, north Syria and Asia 
Minor, where it was the official religion of the kings of Pontus 
and Cappadocia), but also in the east, in the countries of the 
Indian frontier. That the popular gods — Mithras, Anaitis, &e. — 
had come to the forefront has already been mentioned. Tlife 
propagandism, however, was void of all national character, 
and ran on precisely the same lines as the propagandism of 
the Syrian, Jewish and Egyptian cults. Only in Persis itself, 
so far as we can judge from a few' scanty traces, the national 
character of the religion seems to have survived among the 
people side by side with the memory of their old imperial 
position. 

In 282 b.c. Seleueus took the field against Lysimachus, and 
annexed his dominions in Asia Minor and Thrace. In 281 he 

. . . was assassinated in crossing to Europe, and his son 

Kingdoms Antioehus I. was left supreme over the whole empire. 
la Bactrla From that time onward the Seleucid Empire was 
never at rest. Its gigantic extent, from the Aegean 
art lBm to the Indus, everywhere offered points of attack 
to the enemy. The Lagidac, especially, with their much more 
compact and effective empire, employed every means to weaken 
their Asiatic rivals; and auxiliaries were found in the minor 
states on the frontier — Atropatene, Armenia, Cappadocia, Pontus 
and Bithynia, the Galatians, Pergamum, Rhodes and other 
Greek states. Moreover, the promotion of Greek civilization 
and city life had created numerous local centres, with separate 
interests and centrifugal tendencies, struggling to attain com- 
plete independence, and perpetually forcing new concessions 
from the empire. Thus the Seleucid kings, courageous as magy 
jf them were, were always battling for existence (see Seleucid 
Dynasty). 

These disturbances severely affected the borders of Iran. 
While the Seleucid Empire, under Antioehus IliTheos (264-247), 
vas being harried by Ptolemy II. Philadelphus, and the king’s 
ittention was wholly engaged in the defence of the western 
>rovinces, the Greeks revolted in Bactria, under their governor 
diodotus ( q.v .). * Obviously, it was principally the need of 


protect ion against the nomadic tribes which led to the founda- 
tion of an independent kingdom ; and Diodotus soon attained 
onsidcrable power over the provinces north of the Hindu -Kush. 
In other provinces, too, insurrection broke out (Strabo xi. 575; 
Justin xli. 4); and Arsaces, a chief of the Parni or A pa mi— ah 
Iranian nomad tribe (therefore often called Dahan Scythians), 
inhabiting the steppe east of the Caspian— made himself master 
of the district of Parthia (q.v.) in 248 b.c He and his brother 
Tiridates (q.v.) were the founders of the Parthian kingdom, which, 
however, was confined within very modest limits during the 
following decades. Seleueus II. Callinicus (247-2 26) successfully 
encountered Arsaces (or Tiridates), and even expelled him 
(c. 238); but new risings recalled Seleueus to Syria, and Arsaces 
was enabled to return to Parthia. 

Greater success attended Antioehus III. the Great (222 187). 
At the beginning of his reign (220) he subdued, with the help 
of his minister Hermias, an insurrection of the Antioehus 
satrap Mo Ion of Media, who had assumed the royal ///., the 
title and was supported by his brother Alexander, 0rwr/ * 
satrap of Persis (Polyb. v. 40 sqq.). He further seized the 
opportunity of extorting an advantageous peace from King 
Artabazancs of Atropatene, wffio had considerably extended his 
power (Polyb. v. 55). After waging an unsuccessful war with 
Ptolemy IV. for the conquest of Coele-Syria, but suppressing 
the revolt of Achaeus in Asia Minor, and recovering the former 
provinces of the empire in that quarter, Antioehus led a great 
expedition into the Ekist, designing to restore the imperial 
authority in its full extent. lie first removed (211) the Armenian 
king Xerxes by treachery (Polyb. viii. 25; John of Antioch, 
jr. 53), and appointed two governors, Artaxias and Zariadris, 
in his place (Strabo xi. 531). During the next year he reduced 
the affairs of Media to order (Polyb. x. 27); he then conducted 
a successful campaign against Arsaces of Parthia (209), and 
against Euthydemus (q.v.) of Bactria (208- 206), who had over- 
thrown the dynasty of Diodotus (Pojyb. x. 28 sqq., 48 sqq., 
xi. 34; Justin xli. 5). In spite of his successes he concluded 
peace with both kingdoms, rightly considering that it would 
be impossible to retain these remote frontier provinces per- 
manently. He next renewed his old friendship with the Indian 
king Sophagasenus (Subhagasena), and received from him 150 
elephants (206 b.c.). Through Arachosia and Drangiane, in the 
valley of the Etymandcr (Helmand), he marched to Carmania 
and Persis (Polyb. xi. 34). Both here and in Babylonia he 
re-established the imperial authority, and in 205 undeitook a 
voyage from the mouth of the Tigris, through the Arabjan Gulf 
to the. flourishing mercantile town of Gerrha in Arabia (now' 
Bahrein; Polyb. xiii. 9). 

Shortly afterwards, however, his successful campaign against 
Ptolemy V. Epiphanes led to a war with Rome in which the 
pow er of the Seleucid Empire was shattered (190 b.c.), oecay of the 
Asia Minor lost, and the king compelled to pay a Seleucid 
heavy contribution to Rome for a long term of years. Empire. 

In order to raise money he plundered a wealthy temple of Bel in 
Elam, but was killed by the inhabitants, 187 b.c. (Diod. xxviii. 3, 
xxix. 15; Strabo xvi. 744; Justin xxxii. 2; S. Jerome (Hierony- 
mus) on Dan. xi. 19; Euseb. Chron. i. 253). The consequence of 
this enfecblement of the empire was that the governors ol Armenia 
asserted their independence. Artaxias founded the kingdom 
of Great Armenia ; Zariadris, that of Sophene on the Euphrates 
and the sources of the Tigris (Strabo xi. 531). In other districts, 
also, rebellions occurred ; and in the east, Euthydemus and his 
successors (Demetrius, Eucratidas, &c.) began the conquest of 
the Indus region and the Iranian borderland (Arachosia, Aria). 
(See Bactria; Euthydemus; Eucratidas; Demetrius; 
Menander.) 

But the energetic Seleueids fought desperately against their 
fate. Antioehus IV. Epiphanes (176-163) restored once more the 
Eastern dominion, defeated Artaxias of Armenia (Appian, Syr. 
45; Diod. xxxi. 17a; S. Jerome on Dan. xi. 40), restored several 
towns in Babylonia and subdued the Elymacans. His attempt, 
however, to plunder the sanctuary of Anaitis failed (Polyb. xxxi. 
11 ; cf. Maccab. i. 6 ; ii. 1, App. Syr. 66). Persis, also, and 
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Media were still subject to bun. Hut after his death at Taluie 
in Hers is (163 lu .; cf. Pnlyb. xxxi. 11; Maccab. i. 6, ii. 9; Jos. 
Ant. Jud. xii. 9, 1), the Romans took advantage of the dynastic 
broils to destroy the Seleueid Empire. They reduced its army 
and fleet, and favoured every rebellion : among others, that of 
the Jew s. In spite of all, Demetrius 1 , Soter (161-150) succeeded 
in suppressing ( 1 59) a revolt of Timarchus of Miletus, governor 
of Babylon, who had •occupied Media, assumed the title of 
“ great king,” and had been recognized by the Romans (Appian, 
Syr. 45 47 ; Trogus, Prol. 34; Diod. xxxi. 27 A : cf. the coins of 
Timarchus). 1 

VII. The Patthian Empire of the Arsacids. — Meanwhile, in 
the east, the Arsacids had begun their expansion. Phraates I. 
(c. 175 170) subdued the Mardians in Elburz. His brother 
Mithradates I. ( e. 170-138) had to sustain a diflicult war with 
Eucratides of Uactria, but eventually succeeded in wresting 
Mithra - from him a few districts on the Turanian frontier. 
dates /. and Indeed, he penetrated a$ far as, and farther than, the 
Phraates H. Indus (Diod. xxxiii. 18; Oros. v. 4, 16). In the west 
he conquered Media, and thence subdued Babylonia, lie further 
reduced the Elymaeans, sacked their temple in the mountains, 
and captured the Greek city of Seleucia on the Hedyphon (Strabo 
xvi. 744; Justin xli. 6). The Seleucids, meanwhile, were harassed 
by aggravated disorders and insurrections. Nevertheless, in 
140, Demetrius II. Nicator took the field in order to save the 
east, but was defeated and captured. Shortly afterwards 
Mithradates I. died. His son Phraates II. (c. 138-127) was 
attacked in 130 by Antiochus VII. Sidetes, the brother of 
Demetrius II., on which the Parthian king released the latter. 
Antiochus pressed successfully on, and once more recovered 
Babylonia, but in 129 was defeated in Media and fell in a 
desperate struggle. With this battle the Seleueid dominion over 
the countries cast of the Euphrates w'as definitely lost. The 
Babylonian towns, especially Seleucia (q.v.) y were handed over 
by Phraates to his favourite, the Ilyrcanian Himerus, who 
punished them severely for their resistance. 

During these wars great changes had taken place in eastern 
Iran. In 159 Mongolian tribes, whom the Chinese call Yue-chi 
Mtthra- an d t ^ ie ^ ree ^ s Scythians, forced their way into 
dates //. and Sogdiana, and, in 139, conquered Bactria (Strabo 
his Sue- xi. 571 ; Justin xlii. 1; Trog. Prol. 41; see Bactria). 
ccssors. From Bactria they tried to advance farther into 
Iran and India. Entering into an alliance with Antiochus 
VII., they assailed the Parthian Empire. Phraates II. 
marched to encounter him, but was hinr^self defeated and 
slain, and his country ravaged far and wide. Ilis successor 
Artabanus I. (c. 12 7-1 24), the uncle of Phraates, also fell 
in battle against the Tocharians, the principal Scythian 
tribe (Justin xlii. 1, 2; Jos. Ant. fr. 66); but his son Mith- 
radates II., surnamed “The Great” ( c . 124-88), ‘defeated the 
Scythians and restored for a while the power the Arsacids. 
He also defeated Artavasdes, the king of Great Armenia; his 
son Tigranes, a hostage in the hands of the Parthians, was only 
redeemed by the cession of 70 valleys (Strabo xi. 532). When 
Tigranes attempted to seize Cappadocia, and the Roman praetor 
P. Cornelius Sulla advanced against him, Mithradates in 92 b.c. 
concluded the first treaty between Parthia and Rome (Plut. 
Sulla , v.; Liv. epit. 70). The dynastic troubles of the Seleucids 
in Syria gave him an opportunity for successful intervention 
(Jos. Ant. Jud. xiii. 13, 4; 14, 3). Shortly afterwards he died; 
and, w ith his death, the Arsacid power collapsed for the second 
time. The possession of the western provinces and the dominant 
position in western Asia passed to the Armenian Tigranes 
who wrested from the Parthians Mesopotamia and the suzerainty 
of Atropatene, Gordyene, Adiabene, Osroene. Simultaneously 
began a new and severe conflict with the Scythians. Parthian 
coins, probably dating from this period (Wroth, Catal. of the 
Coins of Parthia , 1903, p. xxx. and p. 40), mention victorious 
campaigns of Parthian kings and a conquest of the provinces of 
Aria, Margiane and (?) Traxiane (cf. Strabo xi. 505). But how 

1 For the whole of this period see further Antigonus Antiochus 
I .-IV.; Seleucid Dynasty; Hellenism. 


confused the situation was is shown by the fact that in 70 B.c. 
the octogenarian king Sanatruces was seated on the Parthian 
throne by the Scythian tribe of the Sacaraucians (cf. Strabo xi. 
51 1 ; Trog. Prol. 42). The names of his predecessors are not 
known to us. Obviously this period was marked by continual 
dynastic feuds (cf. Trog. Prol. 42 : “ ut varia complurium regum 
in Parthia successione imperium accepit Orodes qui ( rassum 
delevit "). Not till Sanatruces’ successor Phraates III. (70-57) 
do we find the kingdom again in a settled state. 

A fact of decisive significance was that the Romans now began 
to advance against Tigranes. In vain Mithradates of Pontus 
and Tigranes turned to the Parthian king, the latter conflicts 
even proffering restitution of the conquered frontier with the 
provinces. Phraates, though rightly distrusting Romans. 
Rome, nevertheless concluded a treaty with Lucullus (69 B.c.) 
and with Pompey, and even supported the latter in his campaign 
against Tigranes in 66. But after the victory it was manifest 
that the Roman general did not consider himself bound by 
the Parthian treaty. When Tigranes had submitted, Pompey 
received him into favour and extended the Roman supremacy 
over the vassal states of Gordyene and Osroene; though he had 
allured the Parthian king with the prospect of the recovery of his 
old possessions as far as the Euphrates. Phraates complained, 
and simultaneously attacked Tigranes, now a Roman vassal 
(64 b.c/.). But when Pompey refused reparation Phraates recog- 
nized that he was too weak to begin the struggle with Rome, 
and contented himself with forming an alliance with Tigranes, 
in hopes that the future would bring an opportunity for his 
revenge (Dio Cass, xxxvi. 3, 5; xxxvii. 5 sqq.; Plut. hue. 30; 
Pomp. 33, 38; cf. Sallust’s letter of Mithradates to Arsaces). 

Although Phraates 111 . had not succeeded in regaining the full 
power of his predecessors, he felt justified in again assuming the 
title “ king of kings which Pompey declined to acknowledge — 
and even in proclaiming himself as “ god ” (Phlegon, fr. 12 ap. 
Phot. cod. 97 ; and on part of his coins), but in 57 B.c, the “ god ” 
was assassinated by his sons Orodes and Mithradates. 

The Parthian Empire, as founded by the conquests of Mithra- 
dates I. and restored, once by Mithradates II. and again by 
Phraates 111 ., was, to all exterior appearance, a con- 
tinuation 01 the Aehaemenid dominion. Thus the 
Arsacids now' began to assume the old title “ king of 
kings ” (the shahanshah of modern Persia), though previously 
their coins, as a rule, had borne only the legend 44 great king.” 
The official version, preserved by Arrian in his Parthica (ap. Phot. 
cod. 58 : see Parthia), derives the line of these chieftains of the 
Parnian nomads from Artaxerxcs 11 . In reality, however, the 
Parthian Empire was totally different from its predecessor, both 
externally and internally. It was anything rather than a world- 
empire. The countries west of the Euphrates never owned its 
dominion, and even of Iran itself not one half was subject to the 
Arsacids. There were indeed vassal states on every hand, but 
the actual possessions of the kings — the provinces governed by 
their satraps — consisted of a rather narrow strip of land, stretch- 
ing from the Euphrates and north Babylonia through southern 
Media and Parthia as far as Arachosia (north-west Afghanistan), 
and following the course of the great trade-route which from time 
immemorial had carried the traffic between the west of Asia and 
India. We still possess a description of this route by Isidore 
of Charax, probably dating from the Augustan period (in C. 
Muller, Geographi graeci min ores, vol. i.), in which is contained 
a list of the 18 imperial provinces, known also to Pliny (vi. 112; 
cf. 41). Isidore, indeed, enumerates nineteen ; but, of these, 
‘Sacastene formed no part of the Parthian Empire, as has been 
shown by von Gutschmid. 

The lower provinces (i.c. the districts west of Parthia) arc : 
(1) Mesopotamia, with northern Babylonia, from the Euphrates bridge 
at Zeugma to Seleucia on the Tigris; (2)Apolloniatis, the . 

plain cast of the Tigris, with Artemita; £3) ( halonitis, •****••• 
the hill-country of Zagros; (4) Western Media; (5) Cambadenc, with 
Bagistana (liehistun) - the mountainous portions qf Media; (<>) 
Upper Media, with Ecbatana; (7) Khagiane or Eastern Media. 
Then with the Caspian Gates — the pass between Elburz and the 
central desert, through which lay the route from west Iran to 
east Iran — the upper provinces begin; (8) Choarcnc and (9) 
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Comisenc, the districts on the verge of the desert ; (10) Hyreania; (n) 
Astabenc, with the royal town Auiac on the At truck (see Parthia); 
(12) Parthyene with Parthaunisa. where the sepulchres of the kings 
were laid; (13) Apavarcticene (now Abiward, with the capital 
Kelat) ; (14) Margianc (Mere); (15) Aria (Herat); (10) Anauon, 
the soutiiern portion of Atia; (17) Zarangiane. the country of 
the Drangians, on the lake of Hamun; (18) Arachosia, on the 
Etymander (Helmand), called by the Parthians “ White India " 
extending as far as Alexandropolis (Kandahar), tlie hoiitier city 
of the Parthian Empire. 

On the lower Etymander, the Sacac had established themselves 
— obviously on the inroad of the Scythian tribes — and after them 
the countrv was named Sacastcne (now Sejistan. Seistan). Through 
it lay the route to Kandahar; and tor this reason the district is 
described by Isidore, though it formed no part of the Parthian 
Empire. 

Round these provinces lay a ring of numerous minor states, 
which as a rule were dependent on the Arsacids. They might, 
however, partially transfer their allegiance on the rise 
0 j a , K . W power (e.g. Tigrancs in Armenia) or a Roman 
e# * invasion. Thus it is not without justice that the 
Arsacid period is described, in the later Persian and Arabian 
tradition, as the period of " the kings of the part-kingdoms ” — 
among which the Ashkanians ( i.e . the Arsacids. from Ashak, the 
later pronunciation of«the name Arshak — Arsaces) had won the 
first place. This tradition, however, is nebulous in the extreme; 
the whole list of kings, which it gives, is totally unhistorical; only 
the names of one balash ( — Vologaeses) and of the last Ardewan 
(— Artahanus) having been preserved. The period, from the 
death of Alexander to the Sassanid Ardashir 1., is put by the Persian 
tradition at 266 years; which was afterwards corrected, after 
Syro-Grecian evidence, to 523 years. The actual number is 548 
years (i.e. 323 n.c. to a.d. 226). The statements of the Armenian 
historians as to this period are also absolutely worthless. 

The ten most important of the vassal states were : — 

1. The kingdom of Osroene ( q.v .) in the north-cast of Mesopotamia, 

with Edessa as capital, founded about 130 n.c. by the chieftain of i 
an Arabian tribe, the Orrhoei, which established itself there. I 

2. To this must be added the numerous Arabian tribes of j 

the Mesopotamian desert, under their chiefs, among whom one , 
Alchaudonius comes into prominence in the period of Tigrancs i 
and Crassus. Their settlement in Mesopotamia was encouraged by 
Tigrancs, according to Plutarch ( I.uc. . 21) and Pliny (vi. 142). In j 
later times the Arabic town Atra in an oasis on the west of the 1 
Tigris, governed by its own kings, gained special importance. | 

3 and 4. To the east of the Tigris lay two kingdoms : Gordycnc 
(or Cordyene), the country of the Carduchians (now Bohtan), a wild, 
mountainous district south of Armenia; and Adiabene (lladyab), 
the ancient Assyria, on either side of the Zab (Lycus). 

t 5. On the farther side of Zagros, adjoining Adiabene on the east, 
was the kingdom of Atropatene in north Media, now often simply 
called Aledia (q.v.). 

While the power of Armenia was at its height under Tigranes 
(86-69 n.c.) all these states owned his rule. After the victories j 
of Pompcy, however, the Romans claimed the suzerainty, so that, 
during the next decades and the expeditions of Crassus and Antony, 
they oscillated between Rome and Parthia, though their inclination 
was generally to the latter. For they were all Orientals and, j 
consciously or unconsciously, representatives of a reaction against I 
that Hellenism which had become the heritage of Rome. At the j 
same time the loose organization ol the Parthian Empire afforded ! 
them a greater measure of independence than they could hope to 1 
enjoy under Roman suzerainty. 

6. In the south of Babylonia, in the district of Mcsenc (the 
modem Maisan), after the fall of Antiochus Sidctcs (129 B.t:.), 
an Arabian prince, Ilyspaosines or Spasines (in a cuneiform in- 
scription of 127, on a clay tablet dated after this year, he is called 
Aspasine) founded a kingdom which existed till the rise of the 
Sassanian Empire. Its capital was a city (mod. Mohamincrah) , 
first founded by Alexander on an artificial hill by the junction of 
the Eulaeus (Karun) with the Tigris, and peopled by his veterans. 
The town, which was originally named Alexandria and then 
rebuilt by Antiochus 1 . as Antiochia, was now refort ified with dikes 
by Spasines, and christened Spasinu Charax (“ the wall of Spasines "), 
or simply Charax (Plin. vi. 138 seq.). In the following centuries 
it was the main mercantile centre on the Tigris estuary. 

The kingdom of Mesene, also called Characene, is known to us 
from occasional references in various authors, especially Lucian 
(Macrobii, 16), as well as from numerdhs coins, dated by the Seleucian 
era, which allow 11s to frame a fairly complete list of the kings. 
The Arabian dynasty speedily assimilated itself to the native 
population ; and most of the kings bear Babylonian — in a few 
cases, Parthian — names. The official language was Greek, till, 
on the destruction of Seleucia (a.d. 164), it was replaced on the 
coinage by Aramaic. A # nothcr Babylonian dynast must have 

' See Saint^lartin, Recherche a sur la Misene et la Characene 
(1838); Reinaud, M (moires sur le royaume de la A I (sene (1861); 
F. Ribelon, 14 Numism. et chronol. ties dynnstes de la Characene,” 
in Jvurn. internal, d’archiol. mtmism. vol. i. (1S98). 
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been Hadadnadinaehes (c. 100 b.c.), who built in Tello the fortified 
palace which has been excavated by de Sarzec. 

7. East of the Tigris lay the kingdom of Elymais (Elam), to 
which belonged Susa and its modern representative Ahwaz, farther 
down on the Eulaeus. The Elymaeans, who had already offered 
a repeated resistance to the Selcucids, were subdued by Mithfa- 
dates I., as we have mentioned above; but they remained a separate 
state, which often rebelled against the Arsacids (Strabo xvi. 744; cf. 

| llut. Pomp. 36; Tac. Ann. vi. 50). Of the kings who apparently 
belonged to a Parthian dynasty, several bearing the name Camillas- 
cires are known to us from coins dated 81 and 71 b.c. One of 
these is designated by Lucian ( Macrobii , 16) “ king of the 

Parthians while the coinage of another, Orodes, displays Aramaic 
script (Allottc de la Fuye, Rev. vum., 4mc s£rie, t. vi. p. 92 sqq., 
1902). The kingdom, which is seldom mentioned, suivived till 
Ardashir 1 . In its neighbourhood Strabo mentions ” the minor 
dynasties of the Sagapenians and Silacenians ” (xvi. 745). The 
Uxians, moreover, with the Cossaeans and other mountain tribes, 
maintained their independence exactly as under the later Achae- 
menids (Strabo xvi. 744; Plin. vi. 133). 

8 . The district of Persis, also, became independent soon after 
the time of Antiochus IV., and was ruled by its own kings, who 
perpetuated the Achaemenian traditions, and on their coins — which 

[ bear the Persian language in Aramaic characters, i.e. the so-called 
| Pahlavi — appear as zealous adherents of Zoroastrianism and the 
Fire-cult (sec Persis). They were forced, however, to acknowledge 
the suzerainty of Parthia, to which they stood in the same position 
as the Persians of Cyrus and his forefathers to the Median Empire 
(cf. Strabo xv. 728, 733, 736; Lucian, Macrob. 15). In later times, 
before the foundation of the Sassanid dominion, Persis was dis- 
integrated into numerous small local states. Even in Carmania 
we find independent kings, one of whom gave his name to a town 
Vologcsocerta (Balashkert) . 

9. The east of Iran — Bactria with Sogdiana, Eastern Arachosia 
and Gedrosia— was never subject to the Arsacids. Here the 
Graeco- Bactrian and Graeco-Indian kingdoms held their own, 
till, in 139 b.c. , they succumbed before the invading Mongolian 
and Scythian tribes (see Bactria and works quoted there). But 
in the Indus district the Greek kings held their ground for an appre- 
ciably longer period and, for a while, widely extended their power 
(see Menander of India). Among the kings then following, only 
known to us from their coins, there appears a dynasty with Iranian 
and sometimes peculiarly Parthian names which seems to have 
reigned in the Punjab and Arachosia. Its best-known representa- 
tive, Gondopharcs or Hyndopherrcs, to whom legend makes the 
apostle Thomas write, reigned over Arachosia and the Indus dis- 
trict about a.d. 20. Further, about a.d. 70, the Peri pi us of the 
Erythraean Sea mentions that the great commercial town of 
Minnagar in the Indus Delta was under Parthian kings, *' who 
spent their time in expelling one another.” Here, then, it would 
seem there existed a Parthian dynasty, which probably went back 
to the conquests of Mithradates I. (cf. Vincent A. Smith, ” The 
1 11 do- Parthian Dynasties from about 120 b.c. to a.d. loo,” in the 
Zeitschr. der dent sc hen moreenl. Gesellsch. 60, 1906). Naturally, 
such a dynasty would not long have recognized the suzerainty of 
the Arsacids. it succumbed to the Indo-Scythian Empire of the 
Kushana, who had Obtained the sovereignty of Bactria as early as 
about a.d. 50, and thence pressed onward into India. In the 
period of the Pertplus ( c . a.d. 70) the Scythians were already 
settled in the Indus valley (pp. 38, 41, 48), their dominion reaching 
its zenith under Kanishka (c. a.d. 123-153). 

This empirg of the Kushana merits special mention here, on 
account of its peculiar religious attitude, which we may gather 
from the coins of its kings, particularly those of Kanishka and his 
successor Huvislika, on which an alphabet adapted from the Greek 
is employed (cf. Aurel Stein, ” Zoroastrian Deities on Indo-Scythian 
Coins,” in The Babylonian and Oriental Record, vol. i., 1887). 
Kanishka, as is well known, had embraced Buddhism, and many of his 
coins bear the image and name of Buddha. Iranian divinities, how’- 
cvcr, predominate on his currency: Mithras (Mihro or Helios ); the 
Moon Mah (also Selene); A thro, the Fire; Orthragno (Vercthragna) ; 
] i fmrro — Farna (hvarena), “ the majesty of kingship ”;Teiro — Tir 
(Tistrya “ the archer ”) ; Nana (Nanaia); and others. Here, then, 
we have a perfect example of syncretism ; as in the Mithras cult in 
Armenia, Asia Minor, and still further in the Roman Empire. 
Buddhism and Zoroastrianism have been wedded in the state re- 
ligion, and, in characteristic Indian fashion, arc on the best of terms 
with one another, precisely as, in the Chinese Empire at the present 
day, we find the most varied religions, side by side, and on ail equal 
footing. 

10. Originally a part of the Turanian steppe belonged to the 
| Arsacids; it was the starting-point of their powder. Soon, however, 

the nomads (Dahae) gained their independence, and, as we have 
! seen, repeatedly attacked and devastated the Parthian Empire in 
■ conjunction with the Tocharians and other tribes of Sacae and 
I Scythians. In the subsequent period, again, we shall frequently 
i meet them. 

It may appear surprising that the Arsacids made no 
attempt to incorporate the minor states in the empire and 
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create a great and united dominion, such as existed under the 
Aehaemenids and was afterwards restored by the Sassanids. 
This fact is the clearest symptom of the inner weakness of 
character of their empire and of the small powder wielded by the 
tho Parthian “ king of kings/’ In contrast alike with its predc- 
Umpire. cessors and its successors, the Arsacid dominion was 
peculiarly a chance formation— a state which had come into 
existence through fortuitous external circumstances, and had 
110 firm foundation within itself, or any intrinsic raison d'etre. 

Three elements, of widely dilierent kinds, contributed to its 
origin and defined its character. It was sprung from a predatory 
nomad tribe (tin- Parnian Daliac, Scythians) which had established 
itself in Khorasan (Parthia), on the borders of civilization, and thence 
gradually annexed further districts as the political situation or the 
weakness of its neighbours allowed. Consequently, these nomads 
were the main pillar of the empire, and from them were obviously 
derived the gnat magnates, with their huge estates and hosts of 
serfs, who composed the imperial council, led the armies, governed 
the provinces and made and unmade the kings (Strabo xi. 515; 

J ustin xli. 2 ; the former terming them avyyeveis, “ kinsmen ” 
of the king, the latter, pyobuli). Of these great families that of 
Surenas held the privilege of setting the diadem on the head of the 
new king (Plut. Crass. 21 ; Tac. Ann. vi. 42). 

Tho military organization, moreover, was wholly nomadic in 
character. The nucleus of the army was formed of armoured horse- 
men, excellently practised for long distance fighting with bow and , 
javelin, but totally unable to venture on a hand to hand conflict, 
their tactics being rather to swarm round the enemy’s squadrons ] 
and overwhelm them under a hail of missiles. When attacked 


external institutions were borrowed from the Seleucid Empire: 
their coinage with its Greek inscriptions and nomenclature; their 
Attic standard of currency; and, doubtless, a great part of tlicir 
administration also. In the towns Greek merchants were every- 
where settled. Mithradatcs 1 . even followed the precedent of the 
Seleucids in building a new city, Arsacia, which replaced the ancient 
Rhagae (Rai, Europus) in Media. Tho further tho Arsacids ex- 
panded the deeper they penetrated into the province of Hellenism; 
the first Mithradatcs himself assumed, after his great conquests, 
the title of PhilhvlU ’//, “ the protector of Hellenism,” which was 
retained by almost all his successors. Then follow the surnames 
F.piphanes ” the revealed god,” Dicat us ” the just,” Flier getes 
“ the benefactor,” all of them essentially Greek in their reference, 
and also regularly borne bv all the kings. After the conquest of 
the Euphrates and Tigris provinces it was imperative that the 
royal residence should be fixed there. Hut as no one ventured t 
transfer the royal household and the army, with its hordes of wild 
| horsemen, to the Greek town of Scleucia, and thus disorganize its 
commerce, the Arsacids set up their abode in the great village of 
Clcsiphon, on the left bank of the Tigris, opposite to Scleucia, 
which accordingly retained its free Hellenic constitution (see 
Ctesiphon and Seleucia). So, also, Orodes I. spoke good Greek, 
and Greek tragedies were staged at his court (Plut. Crass. 33). 

In spite of this, however, the rise of tha Arsacid Empire marks 
the beginning of a reaction against Hellenism — not, indeed, a 
conscious or official reaction, but a reaction which was . 

all the more effective because it depended on the impetus ea . c ° n 
of circumstances working with all the power of a natural j^//^/ SIJJ 
force. The essential point is that the East is completely 
divorced from the Mediterranean and the Hellenic world, that it 
can derive no fresh powers from that quarter, ami that, consequently, 
the influence of the Oriental elements must steadily increase. This 


they broke up, as it seemed, in hasty and complete flight, and 
having thus led the hostile army to break its formation, they them- 
selves rapidly reformed and renewed the assault. How difficult 
it was for infantry to hold their own against these mounted squadrons 
was demonstrated by the Roman campaigns, especially in broad 
plains like those of Mesopotamia. In winter, however, the Parthians 
were powerless to wage war, as the moisture of the atmosphere 
relaxed their bows. The infantry, in contrast with its earlier 
status under the Persians, was wholly neglected. On the other 
hand, every magnate put into the field as many mounted warriors 
as possible, chiefly servants and bought slaves, who, like the Janis- 
saries and Mamelukes, were trained exclusively for war. Thus 
Surenas, in 53 b.c., is said to have put at the king’s disposal 1000 
mailed horsemen and, in all, 10,000 men, including the train, which 
also comprised his attendants and harem (Plut. Crass. 21; descrip 
tion of the military organization; Dio Class. 40, 15; Justin xli. 2). 
In the army of 50,000 mounted men which took the field against 
Mark Antony there were, says Justin, only 400 freemen. 

How vital was the nomadic clement in the Parthian Empire is 
obvious from the fact that, in civil wars, the deposed kings con- 
sistcntly took refuge among the Dahae or Scythian. , 
The Iranian an( j wcre restored by them. But, in Parthia, these j 
Population. noma( j s W crc amalgamated with the native peasantry, 
and, with their religion, had adopted their ’dress and manners. 
Even the kings, after the first two or three, wear their hair 
and beard long, in the Iranian fashion, whereas their predecessors 
arc beardless. Although the Arsacids are strangers to any deep 
religious interest (in contrast to the Aehaemenids and Sassanids), 
they acknowledge the Persian gods and the leading tenets of 
Zoroastrianism. They erect fire-altars, and even obey the command 
to abandon all corpses to the dogs and fowls (Justin xli. 3). The 
union, moreover, recommended by that creed, between brother and 
sister— and even son and mother — occurs among them. Conse- 
quently, beside the council of the nobility, there is a second council 
of ” Magians and wise men ” (Strabo xi. 515). 

Again, they perpetuate the traditions of the Achaemcnid Empire. 
The Arsacids assume the title ” king of kings " and derive their 
line from Artaxcrxes II. Further, the royal apotheosis, so common 
among them and recurring under the Sassanids, is probably not so 
much of Greek origin as a development of Iranian views. For at 
the side of the great god Ahuramazda there stands a host of sub- 
ordinate divine beings who execute his will — among these the 
deified heroes of legend, to whose circle the king is now admitted, 
since on him Ahuramazda has bestowed victory and might. 

This gradual Iranianization of the Parthian Empire is shown 
by the fact that the subsequent Iranian traditions, and Firdousi* 
in particular, apply the name of the " Parthian magnates 
(Pahlavan) to the glorious heroes of the legendary epoch. Con- 
sequently, also, the language and writing of the Parthian period, 
which are retained under the Sassanids, received the name Pahluvi, 
i.e . “ Parthian.” The script was derived from the Aramaic. 

But to these Oriental elements must be added that of Hellenism, 
the dominant world-culture which had penetrated into Parthia 
_ and Media. It was indispensable to every stale which 

Relation hoped to play some part in the world and was not so 

hi?i utterly secluded as Persis and Atropatene; and the 

e en am. A rsa d ( i s entertained the Jess thought of opposition as 
they were destitute of an independent national basis. All their 


process can be most clearly traced on the coins —almost the sole 
memorials that the Parthian Empire has left. From reign to reign 
the portraits grow poorer and more stereotyped, and the inscriptions 
more neglected, till it becomes obvious that the engraver himself 
no longer understood Greek but copied mechanically the signs 
before his eyes, as is the case with the contemporary Indo- Scythian 
coinage, and also in Mescne. Indeed, after Vologacses I. (51-77), 
the Aramaic script is occasionally employed. The political opposi- 
tion to the western empires, the Seleucids first, then the Romans, 
precipitated this development. Naturally enough the Greek cities 
beheld a liberator in every army that marched from the West, 
and were ever ready to cast in tlu-ir lot with such — a disposition 
for which the subsequent penalty was not lacking. The Parthian 
magnates, on the other hand, with the army, would have little 
to do with Greek culture and Greek modes of life, which they con- 
temptuously regarded as effeminate and unmanly. Moreover, 

I they required of their rulers that they should live in the fashion of 
their country, practise arms and the chase, and appear as Oriental 
sultans, not as Grecian kings. 

These tendencies taken together explain the radical weakness 
of the Parthian Empire. It was easy enough to collect a great 
army and achieve a great victory; it was absolutely impossible to 
hold the army together for any longer period, or to conduct a regular 
campaign. The Parthians proved incapable of creating a firm, 
united organization, such as the Aehaemenids before them, and the 
Sassanids after them gave to th< ir empire. The kings themselves 
were toys in the hands of the magnates and the army who, tenaci- 
ously as they clung to the anointed dynasty of the Arsacids, wcrc 
utterly indifferent to the person of the individual Arsacid. Every 
moment they were ready to overthrow the reigning monarch and 
to scat another on his throne. The kings, for their part, sought 
protection in craft, treachery and cruelty, and only succeeded in 
aggravating the situation. More especially they saw an enemy in 
every prince, and the worst of enemies in their own sons. Sanguin- 
ary crimes were thus of everyday occurrence in the royal house- 
hold; and frequently it was merely a matter of chance whether 
the father anticipated the son, or the son the father. The conditions 
wcrc the same as obtained subsequently under the Mahommcdan 
Caliphate (q.v.) and the empire of the Ottomans. The internal 
history of the Parthian dominion is an unbroken sequence of civil 
war and dynastic .strife. 

For the literature dealing with the Parthian Empire and 
numismatics, see Parthia, under which heading will be found 
a complete list of the kings, so far as wc arc able to reconstitute 
them. 

These conditions elucidate the fact that the Parthian Empire, 
though founded on annexation and perpetually menaced by 
hostile arms in both the East and the West, yet taterHis* 
never took a strong offensive after the days of toryotths 
Mithradates II. It was bound to protect itself Arsacid 
against Scythian aggression in the East and 
Roman aggression in the West . Yo maintain/ or regain, the 
suzerainty over Mesopotamia and the vassal states of that region, 
as also over Atropatene and Armenia, was Its most imperative 
task. Yet it always remained on the ^efensivQ and even "so was 
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lacking in energy. Whenever it made an effort to enforce its 
claims, it retreated so soon as it was confronted by a resolute 
foe. 

Thus the wars, between Parthia and Rome proceeded, not 
from the Parthians - deeply injured though they were by the 
Wars with encroachments of Pompcy -but from Rome herself. 
Crassusand Rome had been obliged, reluctantly enough, to enter 
Anioaius. the inheritance of Alexander the Great; and, 

since the time of Pompcy, had definitely subjected to her 
dominion the Hellenistic countries as far as the Euphrates. 
Thus the task now faced them of annexing the remainder of the 
Macedonian Empire, the whole East from the Euphrates to the 
Indus, and of thereby saving Greek civilization (cf. Plut. Comp. 
Nic. el Crass . 4). The aristocratic republic quailed before , i uch 
an enterprise, though Lucullus, at the height of his successes, 
entertained the thought ( Plut. Laic. 30). But the ambitious men, 
whose goal was to erect their own sovereignty on the ruins of the 
republic, took up the project. With this objective M. Licinius 
Crassus, the triumvir, in 54 b.c., took the aggressive against 
Parthia, the occasion* being favourable owing to the dynastic 
troubles between Orodcs I., the son of Phraatcs 111 ., and his 
brother Mithradates III. Crassus fell on the field of Carrhae 
(June 9, 53 B.c.). With this Mesopotamia was regained by the 
Parthians, and King Artavasdes of Armenia now entered their 
alliance. But, apart from the ravaging of Syria (51 b.c.) by 
Pacorus the son of Orodes, the threatened attack on the Roman 
Empire was carried into effect neither then nor during the civil 
wars of Caesar and Pompev. At the time of his assassination j 
Caesar was intent on resuming the expedition of Crassus. The ! 
Parthians formed a league with Brutus and Cassius, as previously 
with Pompev, but gave them no support, until in 40 b.c. a 
Parthian army, led by Pacorus and the republican general | 
Labienus, harried Syria and Asia Minor. But it was easily ! 
repulsed by Vcntidius Bassus, the lieutenant of Mark Antony, j 
Pacorus himself fell on the 9th of June 38 B.c. at Gindarus in j 
northern Syria. Antony then attacked the Parthians in 36 B.c., 
and penetrated through Armenia into Atropatenc, but was 
defeated by Phraatcs IV. — who in 37 b.c. had murdered his 
father Orodes 1. — and compelled to retreat with heavy losses. 
Ttye continuation of the war was frustrated by the conflict 
with Octavian. Armenia alone was again subdued in 34 b.c. 
by Antony, who treacherously captured and executed King 
Artavasdes. 

Roman opinion universally expected that Augustus would j 
take up the work of his predecessors, annihilate the Parthian 
dominion, and subdue the East as far as the 
Augustus Indians, Scythians and Seres (cf. Horace and the other 
5 * Augustan poets). But Augustus disappointed these 

expectations. His whole policy and the needs of the newly 
organized Roman Empire demanded peace, llis efforts were 
devoted to reaching a modus vivendi , by which the authority 
of Rome and her most vital claims might be peacefully vindicated. 
This the weakness of Parthia enabled him to effect without 
much difficulty. His endeavours were seconded by the revolt 
of Tiridates II., before whom Phraatcs IV. was compelled to 
flee (32 b.c.), till restored by the Scythians. Augustus lent no 
support to Tiridates in his second march on Ctesiphon (26 b.c.), 
but Phraatcs was all the more inclined on that account to 
stand on good terms with him. Consequently, in 20 b.c., he 
restored the standards captured in the victories over Crassus 
and Antony, and recognized the Roman suzerainty over Osroene 
and Armenia. In return, the Parthian dominion in Babylonia 
and the other vassal states was left* undisputed. 

Thus it was due n <4 to the successes and strength of the P^r- 
thians but entirely to the principles of Roman policy as defined by 
Augustus that their empire appears as a second groat independent 
power, side by sidfc with Rome. The precedence of the Caesars, 
indeed, was always admitted by the Arsacids;*and Phraatcs IV. 
soon entered into a # state of dependency on Rome by sending 
(9 b.c.) four of his sons as hostages to Augustus — a convenient 
method of obviating the danger threatened in their person, 
without thu necessity of killing them. In 4 b.c., however, 


Phraates was assassinated by his favourite wife Musa and her 
son Phraatcs V. In the subsequent broils a Parthian faction 
obtained the release of one of the princes interned in Rome 
as Vonones i. (a.d. 8). He failed, however, to maintain Jiis 
position for long, lie was a stranger to the Parthian customs, 
and the feeling of shame at dependency on the fore igner was 
too strong. So the ri\al faction brought out another Arsacid, 
resident among the Scythian nomadfc, Artabanus II., who 
easily expelled Vonones— only to create a host of enemies by 
his brutal cruelty, and to call forth fresh disorders. 

Similar proceedings were frequently repeated in the period 
following. Tn the intervals the Parthians made several attempts 
to reassert their dominion over Armenia and there 
install an Arsacid prince ; but on each occasion y^"jf ses 7 
they retreated without giving battle so soon as the 
Romans prepared for war. Only the dynasty of Atropatenc 
was finally deposed and the country placed under an Arsacid 
ruler. Actual w r ar with Rome broke out under Volngaeses I. 
( 5 1 ~ 77 )> who Blade his brother Tiridates king of Armenia. 
After protracted hostilities, in which the Roman army was 
commanded by Cn. Domitius Corbulo, a peace was (oncludcd 
in a.d. 63, confirming the Roman suzerainty over Armenia but 
recognizing Tiridates as king (see Corbulo). Tiridates himself 
visited Rome and w'as there invested with the diadem by 
Nero (a.d. 66). After that Armenia continued under the rule 
of an Arsacid dynasty. 

These successes of Vologaeses were counterbalanced by 
serious losses in the East. He was hampered in an energetic 
campaign against Rome by attacks of the Dahae and Sacac. 
Hyrcania, also, revolted and asserted its independence under 
a separate line of kings. A little later, the Alans, a great Iranian 
tribe in the south of Russia— the ancestors of the present-day 
Ossets — broke for the first time through the Caucasian passes, 
and ravaged Media and Armenia— an incursion which they often 
repeated in the following centuries. 

On the other side, the reign of Vologaeses I. is characterized 
by a great advance in the Oriental reaction against Hellenism. 
The line of Arsacids which came to the throne in the person of 
Artabanus II. (a.d. 10) stands in open opposition to the old 
kings with their leanings to Rome and, at least external, tinge 
of Hellenism. The new regime obviously laid much more stress 
on the Oriental character of their state, though Philostratus, 
in his life of Apollonius of Tyana (who visited the Parthian court), 
states that Vardanes I. (a.d. 40-45), the rival king to the brutal 
Gotarzes (a.d. 40- 5^), was a cultivated man (C/ 7 . Ap. i. 22, 28, 
31 sqq.); and Vologaeses I. is distinguished by the excellent 
relations which subsisted all his life between himself and his 
brothers Pacorus and 'Tiridates, the kings of Media and Armenia. 
But the coins of Vologaeses I. are quite barbarous, and for the 
first time on some of them appear the initials of the name of 
the king in Aramaic letters by the side of the Greek legend. 
The Hellenism of Seleueia was now attacked w ith greater deter- 
mination. For seven years (a.d. 37-43) the city maintained 
itself in open rebellion (Tac. Ann . xi. 8 scq.), till at last it 
surrendered to Vardanes, who in consequence enlarged Ctesiphon, 
which was afterwards fortified by Pacorus (a.d. 78-105 : 
v. Ammian. 25, 6, 25). I11 the neighbourhood of the same town 

Vologaeses 1 , founded a city Vologesorerta (Balashkert), to 
which he attempted to transplant the population of Seleueia 
(Plin. vi. 122 : cf. Th. No! d eke in ZeitscJir. d. dents ch. morgetil. 
Gesellschajt , xxviii. joo). Another of his foundations was 
Vologesias (the Arabian Ullaish ), situated near Hira on the 
Euphrates, south of Babylon, which did appreciable damage to 
the commerce of Seleueia and is often mentioned in inscrip- 
tions as the destination of the Palmyrene caravans. 

After Vologaeses I. follows a period of great disturbances. 
The literary tradition, indeed, deserts us almost entirely, but 
the coins and isolated literary references prove that during the 
years a.d. 77 to T47, two kings, and sometimes ihree or more, 
were often reigning concurrently (Vologaeses if. 77—70, and 
r r 1 — j 47 ; Pacorus 7 H r. 105; Osrocs 106 -129; Mithradates V. 
129-147 : also Artabanus WI. 80 81; Mithradates IV. and his 
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son San at ru res Jl. 115; and Parih a nr.i spates 116-117). Ob- 
viously the empire can never have been at peace during these 
years, a fact which materially assisted the aggressive campaigns 
Whs with °* I rajan (113-1 17). Trajan resuscitated the 
Trajan and old project of Crassus and Caesar, by which the 
Marcus empire of Alexander as far as India was to he won 
Aurelius . f ur Western civilization. In pursuance of this plan 
he reduced Armenia, Mesopotamia and Babylonia to the posi- 
tion of imperial provinces. On his death/ however, Hadrian 
immediately re \ erted to the Augustan policy and rcslored the 
conquests. Simultaneously there arose in the East the powerful 
lndo-Scythian empire of the Kushana, which doubtless limited 
still further the Parthian possessions in eastern Iran. 

An era of quiet seems to have returned with Vologaescs III. 

( 1 47-1 91 ), and we hear no more of rival kings. With the Roman 
Empire a profound peace had reigned since Hadrian (117)3 
which was first disturbed by the attack of Marcus Aurelius and 
Aelius Vcrus in 162. This war, which broke out on the question 
of Armenia and Osroene, proved of decisive significance for the 
future development of the East, for, in its course, Sclcucia was 
destroyed by the Romans under Avidius Cassius (164). The 
downfall of the great Greek city sealed the fate of IIcMenism 
in the countries east of the Euphrates. Henceforward Greek 
culture practically vanishes and gives place to Aramaic; it is 
significant that in future the kings of Mcscne stamped their 
coinage with Aramaic legends. 'Phis Aramaic victory was 
powerfully aided by the ever-increasing progress of Christianity, 
which soon created, as is well known, an Aramaic literature 
ah 1 . °f which the language was the dialect of Kriessa, a city 

rs an t j lc | aS L £j n g 0 [ Osroene. Abgar IX. (179- 

214), had been converted to the faith. After that Greek 
culture and Greek literature were only accessible to the Orientals 
in an Aramaic dress. Vologaescs III. is probably also the 
king Valgash, who, according to a native tradition, preserved 
in the Dinkart , began a collection of the sacred writings of 
Zoroaster the origin of the Avesta which has come down to us. 
This would show how the national Iranian element in the 
Parthian Empire w^as continually gathering strength. 

The Roman war was closed in 165 by a peace which ceded 
north-west Mesopotamia to Rome. Similar conflicts took place 
in T95-202 between Vologaeses IV. (191-209) and Septimius 
Severus, and again in 216 217 between Artabanus IV. (209- 226) 
and Caraealla. They failed, however, to affect materially the 
position of the two empires. 

VIII. The S ass am an Empire —That the Arsacid Empire 
should have endured sonic 350 years after its foundation by 
Ardnshiri Mithradatcs 1 . and Phraatcs II., was a result, not 
r as r ^ internal strength, but of chance working in its 
external development. It might equally well have so existed 
for centuries more. But under Artabanus IV. the catastrophe 
came. In his days there arose in Persis— precisely as Cyrus 
had arisen under As ty ages the Medc — a great personality. 
Ardashir (Artaxerxes) J ., son of Papak (Babck), the descendant 
of Sasan, was the sovereign of one of the small states into which 
Persis had gradually fallen. His father Papak had taken 
possession of the district of Istakhr, which had replaced the old 
Persepolis, long a mass of ruins. Thence Ardashir I., who 
reigned from about a.d. 212, subdued the neighbouring poten- 
tates- disposing of his own brothers among the rest. This 
proceeding quickly led to war with his suzerain Artabanus IV. 
The conflict was protracted through several years, and the 
Parthians were worsted in three battles. The last of these 
witnessed the fall of Artabanus (a.d. 226), though a Parthian* 
king, Artavasdes— perhaps a son of Artabanus IV. who is 
only known to us from his own coins, appears to have retained 
a portion of the empire for some time longer. The members 
of the Arsacid line who fell into the hands of the victor were put 
to death; a number of the princes found refuge in Armenia, ( 
where the Arsacid dynasty maintained itself till a.d. 429. j 
The remainder of the vassal states— Carman ia, Susiana, Mescnc 1 
--were ended by Ardashir; and the autonomous desert fortress 
of Ilatra in Mesopotamia was deltruyed by his son Shapur 


(Sapor) 1 ., according to the Persian and Arabian tiaditions, 
which, in this point, are deserving of credence. The victorious 
Ardashir then took possession of the palace of Ctesiphon and 
assumed the title “ King of the kings of the Iranians ” (/ScuriActs 
patriXiMV ’Apiavtov), 

The new empire founded by Ardashir 1 .— the Sassanian, 
or Nco- Persian Empire — is essentially different from that of 
his Arsacid predecessors. It is, rather, a continua- sassanlan 
lion of the Achaemenid traditions which were still Wars with 
alive on their native soil. Consequently the national 
impetus already clearly revealed in the title of the new 
sovereign— again becomes strikingly manifest. The Sassanian 
Empire, in fact, is once more a national Persian or Iranian 
Empire. The religious clement is, of course, inseparable 
from the national, and Ardashir, like all the dynasts of Persis, 
was an ardent devotee of the Zoroastrian doctrine, and closely 
connected with the priesthood. In his royal style he assumed 
the designation “ Mazdavasnian ” (Muo'&urras), and the fire- 
cult was everywhere vigorously disseminated. Simultaneously 
the old claims to world dominion mac?e their reappearance. 
After the defeat of Artabanus, Ardashir, as heir of the Achae- 
menids, formulated his pretensions to the dominion of western 
Asia (Dio. Cass. 80, 3; Herodian vi. 2, 4; Zonar. xii. 15; similarly 
under Shapur II : Amrnian. Marc. xvii. 5, 5). He attacked 
Armenia, though without permanent success (ef. von Gutsehmid 
in Zeilsehr. d. d. morgcul. Ges. xxxi. 47, on the fabulous Armenian 
account of these wars), and despatched his armies against 
Roman Mesopotamia. They strayed as far as Syria and 
Cappadocia. The inner decay of the Roman Empire, and the 
widespread tendency of its troops to mutiny and usurpation, 
favoured his enterprise. Nevertheless, the armies of Alexander 
Severus, supported by the king of Armenia, succeeded in repelling 
the Persians, though the Romans sustained severe losses (231- 
233). Towards the end of his reign A rdashir resumed the attack ; 
while his son Shapur 1. (241 272) reduced Nisibis and Currhae 
and penetrated into Syria, but was defeated by 
Gordian I IT. at Resacna (243). Soon afterwards, Shapur I. 
however, the Roman Empire seemed to collapse utterly. 'Ihe 
Goths defeated Decius (251) and harried the Balkan Peninsula 
and Asia Minor, while insurrections broke out everywhere and 
the legions created one Caesar after the other. Then Shapur 
resumed the war, subdued Armenia and plundered Antioch. 
The emperor Valerian, who marched to encounter him, was 
overthrown at Edessa and taken prisoner (260). The Persian 
armies advanced into Cappadocia; but here Ballista or Balista 
(d. r. 264) beat them back, and Odenathus(Odainath), prince of 
Palmyra (<7 . ?>.), rose in their rear, defeated Shapur, captured 
his harem, and twice forced his way to Ctesiphon (263-265). 
Shapur was in no position to repair the defeat, or even to hold 
Armenia; so that the Sassanid power failed to pass the bounds 
of the Arsacid Empire. Nevertheless Shapur I., in contrast 
to his father, assumed the title “ King of the kings of the Iranians 
and non-Iranians ” (fiatn Aces *A piavotv kol ' Avapiavuw ) 

shah an shah Iran we A/tiran ), thus emphasizing his claim to 
world dominion. His successors retained the designation, 
little as it corresponded to the facts, for the single non-Iranian 
land governed by the Sassanids was, as under the Parthians, 
the district of the Tigris and Euphrates as far as the Mesopo- 
tamian desert; western and northern Mesopotamia remained 
Roman. 

The Sassanid ruler is the representative of llie “ Kindly Majesty,'* 
derived from Ormuzd, which appears in the Avesta as the angel 
Kavaem Hvarcno, “ the royal glory,’* and, according to f 
legend, once beamed in the Iranian kings, unattainai leto 
all but those of royal blood. A picture, which frequently ol,# 
recurs in the rock-rcliefs of Ardashir I. and Shapur I., represents 
the king and the god Ormuzd both on horseback, the latter in the 
act of handing to his companion the ring of sovereignty. Thus it 
is explicable that all the Sassanids, as many of the Arsacids before 
them, include the designation of " god ” in their formal style. 
From this developed (as already under the* Arsadds) that strict 
principle of legitimacy which is still vigorous in Pisdousi. It 
applies, however, to the whole royal hous'v precisely as in the 
Ottoman Empire of to-day. The person of the individual ruler 
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is, on the other hand, a matter of indifference. He can readily be 
removed and replaced by another; but no usurper who was not 
of the legitimate blood can hope to become the genuine king. 
'Therefore the native tradition carries the Sassanid line back to the 
Achaernenids and, still further, to the kings of the legendary period. 

Otticially the king is all-powerful, and his will, which is guided 
1 >V God and bound up in His law, unfettered. Thus, externally, 
he is surrounded by all the splendour ol sovereignty; on his head 
he wears a great and resplendent crown, with a high circular centre 
piece; he is clothed in gold and jewels; round him is a brilliant 
court, composed of his submissive servants. He sits in dazzling 
state on his throne in Ctesiphon. All who approach tling 1 linn- 
selves to the ground, life and death depend on his nod. Anion: 
his people he is accounted the fairest, strongest and wisest man 
of the empire; and from him is required the practice of all piety 
and virtue, as well as skill in the chase and in arms especially 
the bow. Ardashir 1 ., moreover, and his successors endeavoured 
to establish the validity o the royal w 11 by absorbing the vassal 
states and instituting a firmer organization. Nevertheless they 
failed to attain the complete independence and power of the Achae- 
menids. Not strong enough to break up the nobi ity, with its 
great estates, they were forced to utilize ts services and still further 
to promote its interests; while* their dependence on its good will 
and assistance led inevitably to incessant gifts of money, lands 
and men. 1 his state of affairs had also prevailed under the later 
Achaernenids, and had materially contributed to the disintegration 
of the empire and the numerous insurrections of the satraps. IJut 
the older Achaernenids held an entirely different position; and 
hardly a single Sassanid enjoyed even that degree of power which 
was still retained by the later Achaernenids. It was of fundamental 
importance that the Sassanian Empire could not make good its 
claim to world dominion; and. in spite of the title of its kings, it 
always remained essentially the kingdom of Iran — or rather west. 
Iran, together with the districts on the Tigris and Euphrates. 
This fact, again, is most closely connected with its military and 
administrative organization. The external and internal conditions 
of the empire are in mutual reaction upon one another. 'The 
empire, which in extent did not exceed that of the Arsacids with 
its vassal states, was protected on the east and west by the great 
deserts of central Iran and Mesopotamia. Eor the 
Ahi* ry defence of these provinces the mounted archers, who 

Ach eve- formed the basis of the army, possessed adequate 

men s . strength; and though the Scytlvan nomads from the 

cast, or the Romans from the west, might occasionally penetrate deep 
into the country, they never succeeded in maintaining their position. 
But the power of the neo-Persian Empire was not great enough 
for further conquests, though its army was capable and animated 
by a far stronger national feeling than that of the Parthians. It 
still consisted, however, of levies from the retinue of the magnates 
lei by their territorial lords; and, although these troops would 
stream in at the beginning of a war, they could not be kept per- 
manently together. For, on the one hand, they were actuated 
bv the most varied personal interests and antipathies, not all of 
which the king could satisfy; on the other hand he could not, 
owing to the natural character and organization of his dominions, 
maintain and pay a large army for any length of time. Thus the 
great hosts soon melted away, and a war, begun successfully, 
ended ingloriously, and often disastrously. Under such circum- 
stances an elaborate tactical organization employing different 
species of arms, or the execution of a comprehensive plan of cam- 
paign, was out of the question. The successes of the Sassanids in 
the east were gained in the later period of their dominion; and the 
Roman armies, in spite of decay in discipline and military spirit, 
still remained their tactical and strategical superiors. A great 
victory might be won — even an emperor might be captured, like 
Valerian -but immediately afterwards successes, such as tho.se 
gained against Shapur 1 . (who was certainly an able general) by 
Ballista and Odenathus of Palmyra, or the later victories of Carus, 
Julian and others, demonstrated how far the Persians were from 
being on an equality with the Romans. That Babylonia perma- 
nently remained a Sassanian province was due merely to the 
geographical conditions and to the political situation of the Roman 
Empire, not to the strength of the Persians. 

Among the magnates six great houses -seven, if we include the 
royal house — were still regarded as the foremost, precisely as 
under the Achaernenids, and from these were drawn 
the generals, crown officials and governors (cf. Procop. 
Pers. i. 6, I * sqq.). In the last of these positions we 
frequently find princes of the blood, who then bear the royal title 
. (shah). Someot these houses — whose origin the legends derive from 
-* King Gushtasp [i.e. Vishtaspa), the protector of Zoroaster (Marquart, 
Zeitschr . d. d. morgenl. Ges. xlix. 0^5 sqq.) — already existed under 
the Arsacids, e.g. the Suren (Surenas, vide supra, p. 79S) and Karen 
(C Irenes, Tac. Ann. xii. ta sqq.), who had obviously embraced the 
cause of the victorious dynasty at the correct moment and so re- 
tained their position. t The name Pahlavau, moreover, which denoted 
the Parthian magnates, passed over into the new empire. Below 
these thctc was an interior nobility, the dikhans (“ village-lords ”) 
and tjie “ knights (aswar ) ; who, as among the Parthians, took 
ield in heavy scalc-aj-n 


The 

Nobility . 


the field in heavy scale-armour. To an even greater extent than 


under the Arsacids the empire was subdivided into a host of small 
provinces, at the head of each being a Marzban (” boundary-lord,” 
” lord of the marches ”). These were again comprised in four 
great districts. With each of these local potentates the king could 
deal with as scant consideration as he pleased, ahvavs provided 
that he had the jiowcr or understood the art of making himseli 
feared. But to break through the system or replace it by another 
was impossible. In fact he was compelled to proceed with great 
caution whenever he wished to elevate, a favourite <>f humbler 
origin to an office which custom reserved for the nobility. Thus 
it is all the more worthy of recognition that the Sassnman Empire 
was a fairly orderly empire, with an excellent legal administration, 
and that the later sovereigns did their utmost to icpress tin 
encroachments of the nobility, to protect the commonalty, and, 
above all, to carry out a just system of taxation. 

Side by side with the nobles ranked the spiritual 1 liicfs, now 
a far more powerful body than under the Arsacids. Every larger 
district had its upper Magian (Magupal, mobed, i.r. 

“ Lord of the Magians ”). At their head was the Religious 
supreme Mobed, resident in Rhagae (Rai), who was re- eye op- 
garded as the successor of Zoroaster. In the new empire. men * 
of which the king and people vv^rc alike zealous professors of the true 
faith, their influence was extraordinarily strong (cf. Agathius ii. 
2(>) comparable to the influence of the priesthood in later Egypt, 
and especially in Byzantium and medieval Christendom. As has 
already been indicated, it was in their religious attitudes that the 
essential difference lay between the Sassanid Empire and the older 
Iranian states. But, in details, the fluctuations were s-> manifold 
that it is necessary at this point to enter more fully into the history 
of Persian religion (cf. especially 11 . Gelzor, “ Eznik u. d. Entwickei. 
dos pers. Religions-sys terns,” in the Zeitschr. f. anuen. Phi lot. 
i. 140 sqq.). 

The Persian religion, as we have seen, spread more and more 
widely after the Achaemenian period. In the Ind.v Scythian 
Empire the Persian gods were zealously worshipped ; in Armenia the 
old national religion was almost entirely banished by the Persian 
cults (Gelzer, ” Zur armcn. Gottcrlehrc,” in Per. d. sacks, Gesch. 
d. IVissensch., 1895); in Cappadocia, North Syria and the west of 
Asia Minor, the Persian gods were everywhere adored side by 
side with the native deities. It was in the third century that the 
cult of Mithras, with its mysteries and a theology evolved from 
Zoroastrianism, attained the widest diffusion in all Latin-speaking 
provinces of the Roman dominion; and it even seemed for a while, 
as though the Sol invictus Mithras, highly favoured by the Caesars, 
would become the official deity-in-chicf of the empire. But in all 
these cults the Persian gods are perfectly tolerant of other native 
or foreign divinities; vigorous as was their propagandists it was yet 
equally far removed from an attack on other creeds. Thus this 
Parseeism always bears a syncretic character; and the supreme 
god of Zoroastrian theory, Ahuramazda (i.e. Zeus or Jupiter), in 
practice yields place to his attendant deities, who work in the world 
and are able to lead the believer, who has been initiated and keeps 
the commandments of purity, to salvation. 

But, meanwhile, in its Iranian home and especially in Pcrsis, 
the religion of Zoroaster lived a quiet life, undisturbed by the pro- 
ceedings of the outside world. Here the poems of the prophet and 
fragments of ancient religious literature survived, understood by 
the Magians and rendered accessible to the faithful laity by versions 
in the modern dialect (Pahlavi). Here the opposition 'between the 
good spirit of light and the demons of evil — between Ormuzd and 
Ahriman — stilly remained the principal dogma of the creed ; while 
all other gods and angels, however estimable their aid, were but 
subordinate servants of Ormuzd, whose highest manifestation on 
earth was not the sun-god Mithras, but the holy fire guarded by his 
priests. Here all the prescriptions of purity — partly connected 
with national customs, and impossible of execution abroad — 
were diligently observed; and even the injunction not to pollute 
earth with corpses, but to cast out the dead to vulture and 
dog, was obeyed in its full force. At the same time Ahuramazda 
preserved his character as a national god, who bestowed on his 
worshippers victory and world dominion. In the sculptures of 
the Sassanids, as also in Armenian traditions, he appears on horse- 
back as a war-god. I lerc, again, the theology was further developed, 
and an attempt made to annul the old dualism by envisaging both 
Ormuzd and Ahriman as emanations of an original principle of 
infinite time (Zervan), a doctrine which long enjoyed official validity 
under the Sassanids till, in the reign of Chosroes I., ” the sect 
of Zcrvanites ” was pronounced heretical. 1 But, above all, the 
ritual and the doctrine of purity were elaborated and expanded, 
and there was evolved a complete and detailed system of casuistry, 
dealing wit h all things allowed and forbidden, the forms of pollution 
and the expiation for each, &c., which, in its arid and spiritless 
monotony vividly recalls the similar prescriptions in the Pentateuch. 
The consequences of this development were that orthodoxy and 
literal obedience to all priestly injunctions now assumed an impor- 
tance far greater than previously; henceforward, the great command- 
ment of Zoroastrianism, as of Judaism, is to combat the heresies 

1 It may be observed that this innovation was also known to 
the Mithras-cuit of the West? where Zervan appears as aiwo. 
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of the heathen, a movement which had already bad an energetic 
representative in the prophet himself. Heathenish cults and for- 
bidden manners and customs are a pollution to the land and a deep 
insult to the true (hul. Therefore the duty of the believer is to 
(fcmibat and destroy the unbeliever and the heretic. In short, the 
tolerance of the Achaemcnids and t lie indifference of the Arsacids 
are now replaced by intolerance and religious persecution. 

Such were the views in which Ardashir I. grew up, and in their 
energetic prosei ution he found a potent instrument for tlic building 
up of his empire. It lias previously been mentioned that Volu- 
g. uses 111. had already begun a collection of the holy writings; 
and the task was resumed under Ardashir. At his order the 
orthodox doctrines and texts were compiled by the high priest 
Jansar; all divergent theories were prohibited and their adherents 
proscribed. Thus arose the A vest a, the sacred bonk of the Parsecs. 
Above all. the sacred book of laws, the Vcndidad, breathes through- 
out the spirit of the Sassanian period, in its intolerance, its casuistry 
degenerating into absurdity, and its soulless monotony. Sub- 
scription to the restored orthodox doctrine was to the Iranian a 
matter of course. The schismatics Ardashir imprisoned for a year; 
if, at its expiration, they still refused to listen to reason, and remained 
stilt necked, they were executed. Jt is even related that, in his 
zeal for unifonnity of creed, Ardashir wished to extinguish the 
holy tires in the great cities of the empire and the Parthian vassal 
states, with the exception of that which burned in the residence 
of the dynasty. This plan he was unable to execute. In Armenia, 
also, Ardashir and Shapur, during the period of their occupation, 
sought to introduce the orthodox religion, destroyed the heathen 
images — even those of the Iranian gods which were here considered 
heathen, — and turned the shrines into fire-altars (Gclzer, Ber. 
sacks. Ges. p. 135, 1895). Shapur I., who appears to have had a 
broader outlook, added to the religious writings a collection of 
scientific treatises on medicine, astronomy, mathematics, philo- 
sophy, zoology, &c., partly from Indian and Greek sources. 

This religious development was most strongly influenced by the 
fact that, meanwhile, a powerful opponent of Zoroastrianism had 
aiisen with an equally zealous propagandism and an 
iChiti <>( l ua l exclusiveness and intolerance. Mime especially 
0 1 rs in the countries of the Tigris and Euphrates, now alto- 

Hn y ' gether Aramaic, Christianity had everywhere gained a 

firm footing. 1 But its missionary enterprise stretched over the whole 
of Iran, and even farther. The time was come when, in the western 
and eastern worlds alike, the religious question was for large masses 
of people the most important question in life, and the diffusion 
of their own creed and the suppression of all others the highest 
and holiest of tasks. The man who thinks thus knows no com- 
promise, and so Zoroastrianism and Christianity confronted each 
other as mortal enemies. Still the old idea that every religion 
contained a portion of the truth, and that it was possible to borrow 
something from one and amalgamate it with another, had not yet 
lost all its power. From such a conception arose ihe teaching of 
Mani or Manes. For Manichaeism (q.v.) is an attempt to weld fhe 
doctrine of the Gospel and the doctrine of Zoroaster 
Manlchac - j xl a uniform system, though naturally not without 
* snim an admixture of other elements, principally Babylonian 

and Gnostic. Mani, perhaps a Persian Irony Babylonia, is said to 
have made his first appearance as a teacher on the coronation 
day of Shapur 1 . At all events he found numerous adherents, 
both at court and among the magnates of the empire. The king 
even inclined to him, till in a great disputation the Magians 
gained the predominance. None the less Man^ found means 
to diffuse his creed far and wide over the whole empire. Even 
the heir to the throne, Hormizd 1 . (rcigne^ 272 27^). was 
lav ourably disposed to him; but Shapur's younger son, Bahram I. 
(273 27 o), yielded to sacerdotal pressure, and Mani was executed. 
After that Manichaeism was persecuted and extirpated in Iran. 
Yet it maintained itself not merely in the west, where its head 
resided at Babylon — propagating thence far into the Roman 
Empire — but also in the east, in Khorasan and beyond the 
bounds of the Sassanian dominion. There the seat of its pon- 
tiff was at Samarkand; thence it penetrated into Central Asia, 
where, buried in the desert sands which entomb the cities of 
eastern Turkestan, numerous fragments of the works of Mani 
and his disciples, in the Persian language (Palilavi) and Syrian 
script, and in an Fast Iranian dialect, called Sogdian, which was 
used by the Manichaeans of Central Asia, have been discovered 
(K. Muller, “ Handschriftenrestc in Estrangelo-schrift aus Turfan, 
in Chincsisch Turkestan," in Abh. d. bcrl. Ahad.. y 1004) ; among them* 
translations of texts of the New Testament (K. Midler, Beruhtc 
der Bcrl. y 1907, p. 260 seep). In these texts God the Father 
is identified with the Zcrvan of Zarathustrism, the devil with 
Ahriman. Tho further religious development of the Sassanid 
Empire will be touched upon later. 

For the propagation and history of the Christians in the Sassanid 
Empire, cf. Labour t, Le Christianisme dans V empire perse sous la 
dynastic sassanide (1904); Ilarnack, Pie Mission und Atisbreitung 
des Christenthums in den ersten drei Jahrhunderten, 2 Aufl. (1906), 
Bd. IT. p. 121 scq.; Chabot, Synodic on pvicntale (1902) ( a collection of 
the acts of the Nestorian synods held under the rule of the Sassanids). 


Like the Arsacids the kings resided in Ctcsiphon, where, out of 
the vast palace built by Chosroes I., a portion at least of the great 
In 11 is still erect. On the ruins of Seleucia, on the . .. 

opposite bank of the Tigris, Ardashir I. built the city . . . 
of Vch- Ardashir (“good is Ardashir "), lo which the later* 
kings added new towns, or rather new quarters. In Susiana 
Shapur 1 . built the great city of Gondcv-Shapur, which succeeded 
the ancient capital of the Persian Empire. At the same time the 
mother-country again gained importance; especially the capital 
of Pcrsis, Istakhr, which had replaced the former Pcrscpolis (now 
the ruins of Hajji abad). Farther in the south-east, Ardashir I. 
built Gur (now Firuzabacl), under the name of Ardashir- khurre 
(“ the glory of Ardashir ’’). At these places and in Sarwistan, 
near Shiraz and elsewhere, lie ruins of the Sassanid palaces, which 
in their design go back to the Achaeincnid architecture, blending 
with it, however, Graeco-Syrian elements and serving in their turn 
as models for the structures of the Caliphs (see Architecture : 
§ Sassanian). After its long quiescence under the Arsacids native 
art underwent a general renaissance, which, thougli not aspiring 
to the Achaemcnian creations, was still of no small importance. 
Of the Sassanian rock-sculptures some have already been mentioned ; 
besides these, numerous engraved signet-stones have been preserved. 
The metal- work, carpets and fabrics of this period enjoyed a high 
reputation; they were widely distributer! and even influenced 
western art. 

In the intellectual life and literature of the Sassanid era the 
main characteristic is the complete disappearance of Hellenism and 
the Greek language. Ardashir I. and Shapur I. still 
appended Greek translations to some of their inscrip- Uter * ture - 
tions; but all of later date are drawn up in Pahlavi alone. The 
coins invariably bear a Pahlavi legend — on the obverse the king’s 
head with his name and title; on the reverse, a fire-altar (generally 
with the ascription " fire of Ardashir, Shapur, i.c. the lire of 

the royal palace), and the name of the place of coinage, usually 
abbreviated. The real missionaries of culture in the empire were 
the Aramaeans (Syrians) , who were connected with the West by their 
Christianity, and in their translations dilfused Greek literature 
through the Orient. But there also developed a rather extensive 
Palilavi literature, not limited to religious subjects, but containing 
works in belles-lettres, modernizations of the old Iranian sagas and 
native traditions, e.g. the surviving fabulous history of Ardashir 1 ., 
ethical tales, &c.; with translations of foreign literature, principally 
Indian,— one instance being the celebrated book of tales Kalilah 
and Dimnah (see Syriac Literature), dating from Chosroes 1 ., 
in whose reign chess also was introduced from India. 

Authorities.- Side by side with the accounts of Roman and 
Greek authors stands the indigenous tradition which, especially 
for the later years of the empire, is generally trustworthy. It 
goes back to a native work, the Khudai nama (“ book of lords"), 
compiled under Chosroes 1. and continued to Yazdegerd III. Mis 
narrations are principally preserved in Tabari, though there com- 
bined with numerous Arabian traditions; also in the poetical 
adaptation of Firdousi. To these may be added Syrian accounts, 
particularly in the martyrologics, which have been excellently 
treated by G. lioifmann, Ausziige aus syrischen Akten pcrsischer 
Martyrev 1 1880); also the statements of the Armenian historians. 

The fundamental work on Sassanian history is Theodor Noldeke's 
Gesch. der Pcrser a. Araber zur Zeit der Sassaniden, aus der arabisrhen 
Chronik des Tabari (1879, trans. with notes and excursuses chiefly 
on the chronology and organization of the empire). On this is 
based Noldeke’s Aufsdtzc zur pers. Gesch . (1887; containing a history 
of the Sassanian Empire, pp. 86 sqq.). The only other works re- 
quiring mention arc : G. Rawlinson, The Seventh Great Oriental 
Monarchy (187(1), and F. J usli’s sketch in the Grundnss der iranischcn 
Philologie, vol. ii. (1904). Tor the geography and numeious details of 
administration: J. Marquart, Kranshalir (Abh. d. gutting. Ges. d. 
Wissensch 1901). For the numismatology t lit; works of A. H. 
Mordtrnann are of prime importance, especially his articles in the 
Zeitschr. d. d. morgcnl. Ges. (1879), xxxiii. 113 sqq. and xxxiv. 

1 sqq. (1880), where the inscriptions of the individual kings are 
also enumerated. Also Noideke, ibid. xxxi. 147 sqq. (1877). For 
facsimiles of coins the principal work is J. dc Bartholomaei, Collection 
dc monnaies sassanides (2nd ed., St Petersburg, 1875). For tin 
inscriptions: Edward Thomas, “Early Sassanian Inscriptions/' 
Journ. /i\ A. Soc. vol. ii. (1868) ; West, “ Pahlavi Literature " in the 
Grundriss d. iran. Philol. vol. ii. For the monuments : Flandin and 
Coste, Voyage en Perse (1851) ; Stolze, Persepolis (1882); Fr. Sarrc, 
Iran. Felsretiefs a. d. Z. der Achaemeniden und Sassaniden (1908). 

# In foreign policy the problems under the Sassanid kings - 

- List of kings (after Noldekc, Tabari, p. 435). < 

Ardashir I.. 226-24?. Ardashir II., 379-383. 

Shapur I., 241 272. Shapur 1 JI., 383-388. 

Hormizd 1 ., 2.72 273. Bahrain IV., 388-399. 

Bahram 1 ., 273-276. Yazdegerd I., 399-420. 

Bahram IT., 276-293. Bahrain* V., G6r. 420-438. 

Bahram 111 ., 293. Yazdegerd 11 ., 4389-457. 

Narseh (Narscs), 293-302 Hormizd, I II., 457 r 459 - 

Hormizd 11 ., 302-310I Peroz, 457-484. 

Shapur II., 310-379. Bajash. 484^-488. 
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remamed ns of old, the defence and, when possible, the expansion 
of the eastern and western frontiers. In the first two centuries 
History °* Sassanid Empire we hear practically nothing 
of the of its relations with the East. Only occasional 
Sassaaian notices show that the inroads of the Oriental nomads 
Umpire. had not reascc ]^ an d that the extent of the empire 
had by no means exceeded the bounds of the Parthian dominion 
-Sacastcne (Seistan) and western Afghanistan. Far to the east, 
on both sides of the Indus, the Kushana Empire was still in exis- 
tence, though it was already hastening to decay, and about 
a.d. 320 was displaced from its position in India by the Gupta 
ly nasty. In the west the old conflict for Osroenc and northern 
Mesopotamia (now Roman provinces), with the fortresses of 
Edessa, Carrhae and Nisi bis, still smouldered. Armenia the 
Sassanids were all the more eager to regain, since there the 
Arsacid dvnastv still survived and turned for protection to 
Rome, with whom, in consequence, new wars perpetually broke 
out. In the reign of Bahrain If. (276 203), the emperor Cams, 
burning to avenge tl\p disaster of Valerian, penetrated into 
Mesopotamia without meeting opposition, and reduced Coche 
(near Seleucia) and Ctesiphon; but his sudden death, in 
December of 283, precluded further success, and the Roman army 
returned home. Bahrain, however, was unable to effect any- 
thing, as his brother Hormizd was in arms, supported by the 
Sacac and other tribes (Mamertin, Panegyr. Maximin. 7. 10; 
Genethl, Maximin. 5, 17). He chose, consequently, to buy 
peace with Diocletian by means of presents. Some years later 
his unde and successor, Nurses, after subduing his rival Bahram 
III., occupied Armenia and defeated the emperor Galerius 
at Callinicum (296). But in the following year he sustained a 
severe reverse in Armenia, in which he lost his war-chest and 
harem. ITe then concluded a peace, by the terms of which 
Armenia remained under Roman suzerainty, and the steppes 
of northern Mesopotamia, with Singara and the hill-country 
on the left bank of the Tigris as far as Gordyenc, were ceded 
to the victor (Ammian. Marc. xxv. 7, 9; Petr. Patr. jr. 13, 14; 
Rufus, brev. 25). In return Narses regained his household. 
This peace, ratified in 297 and completely expelling the Sassanids 
from the disputed districts, lasted for forty years. 

For the rest, practically nothing is known of the history 
of the* first six successors of Shapur I. After the death of 
Hormizd II. (302-310), the son of Narses, the magnates 
imprisoned or put to death his adult sons, one of whom, 
Hormisdas, later escaped to the Romans, who used him as a 
pretender in their wars. Shapur TI . , a posthumous child of the 
late king, was then raised to the throne, a proof that the great 
magnates held the sovereignty in their own hands and attempted 
to order matters at their own pleasure. Shapur, however, 
when he came to manhood proved himself an independent and 
energetic ruler. 

Meanwhile the Roman Empire had become Christian, the 
sequel of which was that the Syro-Christian population of 
shapur ii. Mesopotamia and Babylonia -even more than the 
Persecution Hellenic cities in former times — gravitated to the 
of the west and looked to Rome for deliverance from the 
Christians. y () ] <0# On similar grounds Christianity, as 

opposed to the Mazdaism enforced officially by the Sassanids, 
became predominant in Armenia. Between these two great 
creeds the old Armenian religion was unable to hold its own; 
as early as a.d. 294 King Tiridates was converted by Gregory 
the Illuminator and adopted the Christian faith. For this very 
reason the Sassanid Empire was the ijiore constrained to champion 
Zoroastrianism. It was under Shapur II. that the compilation 
of the Avesta was completed and the state orthodoxy perfected 
by the chief mobed , Aturpad. All heresy was proscribed by the 


Kavadh I., 488-531. (Bahram VI., Cobin, Bistam 590- 

(Djamasp, 496-498.) * 506.) 

Chosrocs (Khosrau) I. f Anushir- Kavadh II., Sneroe, 628. 

van, 531-5791 *■ Ardashir III., 628-630. 

Hormizd IV., 579-596. (Shahtbaraz, 630.) 

Chosrocs II., Parvez m 590-628. (Boran and others, 630-632.) 

, Yazdegerd III., 632-651. 

On most of tlu^c kings jthcre arc separate articles. 


state, defection from the true faith pronounced a capital crime, 
and the persecution of the heterodox — particularly the Chris- 
tians — began (cf. Sarhall, “ Die rcchtlichcn Verhaltnisse der 
C hristen in Sassanidenreich/* in Mittcilungen des Seminars 
jiir orientali sell? Sprachen jiir Berlin , Bd. X., Abt. 2, 1907). 
Thus the duel between the two great empires now becomes 
simultaneously a duel between the two religions. 

In such a position of affairs a fresh war with Rome was inevit- 
able. 1 It was begun by Shapur in a.d. 337, the yei.r that saw 
the death of Constantine the Great. The conflict centred round 
the Mesopotamian fortresses; Shapur thrice besieged Nisibis 
without success, but reduced several others, as Amida 
(359) and Singara (360), and transplanted great masses of 
inhabitants into Susiana. The emperor Constantius conducted 
the war feebly and was consistently beaten in the field. But, 
in spite of all, Shapur found it impossible to penetiate deeper 
into the Roman territory. He was hampered by the attack 
of nomadic tribes in the cast * among whom the Chionites now 
begin to be mentioned. Year after year he took the field against 
them (353-358), till finally he compelled them to support him 
with auxiliaries (Ammian. Marc. 14, 3; 16, 9; 17, 5; 18, 4, 6). 
With this war is evidently connected the foundation of the 
great town New-Shapur (Nishapur) in Khorasan. 

By the resolution of Julian (363) to begin an energetic attack 
on the Persian Empire, the conflict, after the lapse of a quarter 
of a century, assumed a new phase. Julian pressed forward 
to Ctesiphon but succumbed to a wound; and his successor Jovian 
soon found himself in such straits, that he could only extricate 
himself and his army by a disgraceful peace at the close of 363, 
which ceded the possessions on the Tigris and the great fortress 
of Nisibis, and pledged Rome to abandon Armenia and her 
Arsacid protege, Arsaccs III., to the Persian. 

Shapur endeavoured to occupy Armenia and introduce the 
Zoroastrian orthodoxy. He captured Arsaces III. by treachery 
and compelled him to commit suicide ; but the Armenian 
magnates proved refractory, placed Arsaces’ son Pap on the 
throne, and found secret support among the Romans. This 
all but led to a new war; but in 374 Valcns sacrificed Pap and 
had him killed in Tarsus. The subsequent invasions of the 
Goths, in battle with whom Valens fell at Adrianoplc (375), 

I definitely precluded Roman intervention ; and the end of the 
Armenian troubles was that ( c . 390) Barham IV. and Theodosius 
the Great concluded a treaty which abandoned the extreme 
west of Armenia to the Romans and confirmed the remainder in 
the Persian possession. Thus peace and friendship could at 
last exist with Rome; and in 408 Yazdegerd I. contracted an 
alliance with Theodosius 11. In Armenia the Persians 
immediately removed the last kings of the house of Armenia 01 
Arsaces (430), .and thenceforward the main portion 
of the country remained a Persian province under the control 
of a marzban, though the Armenian nobles still made repeated 
attempts at insurrection. The introduction of Zoroastrianism 
was abandoned; Christianity was already far too deeply rooted. 
But the sequel to the Roman sacrifice of Armenian interests was 
that the Armenian Christians now seceded from the orthodoxy 
of Rome and Constantinople, and organized themselves into 
an independent national church. This church was due, before 
all, to the efforts of the Catholicos Sahak (390-439), whose 
colleague Mesrob, by his translation of the Bible, laid the 
foundations of an Armenian literature (see Armknian Church). 

In the interior of the Sassanian Empire the old troubles broke 
J, out anew on the death of Shapur 11. (379). At first the magnates 
raised his aged brother Ardashir II. to the throne, then in 383 
deposed him and enthroned Shapur* s son as 
Shapur III. In 388, however, he was assassinated, Yazdegerd /. 
as was also his brother, Bahram TV., in 399. But the 
son of the latter, Yazdegerd I. (399-420), was an energetic and 
intelligent sovereign, who held the magnates within bounds 
and severely chastised their attempts at encroachment. lie 
even sought to emancipate himself from the Magian Church, 

1 For the succeeding events sec also under Rome : Ancient History, 
and articles on the Roman efhperors and Persian kings. 
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pul an end to the persecutions, and allowed the Persian Christians 
an individual organization. In the Persian tradition lie is 
consequently known as “ the sinner.” In the end he was 
probably assassinated. So great was the bitterness against 
him that the magnates would admit none of his sons to the 
throne. One of them, however, Bahrain V,, found an auxiliary in 
the Arab chief Mmuihir, who had founded a principality in Ilira, 
west of the hAver Euphrates; and, ns he pledged him- , 
Uor. an ” se ^ govern otherwise than his father, lie received j 
general recognition. 'Phis pledge he redeemed, and | 
he is, in consequence, the darling of Persian tradilion, which j 
bestows on him the title of Cor (“ the wild ass ' and is eloquent i 
on his ad center, s in the chase and in love. This reversal of j 
policy led to a ( iiristian persecution and a new war with Rome. 
Bahrain, how cm r, was worsted; and in the peace of 422 Persia 
agreed to allow the Christians free exercise of their religion in 
the empire, while the same privilege was accorded to Zoroastrian- 
ism by Rome. I T nder his son, Yazdagerd IT. (438 -457), who once 
more revived the persecutions of the Christians and the Jews, 
a short conflict with Rome again ensued (441): while at the same 
time war prevailed in the east against the remnants of the 
Kushan Empire and the tribe of Kidarites, also named Huns. 

Here a new loc soon arose in the shape of the Kphthalitcs 
( Haitab ), also known as the “ White Huns/' a barbaric tribe 
The Ephtha- which shortly after a . d . 450 raided Bactria and ter- 
ntesor minuted the Knshana dominion (Procop. Pers. i. 3). 
White Huns, These Ephthalitc attacks harassed and weakened 
the Sassanids, exactly as the Tocharians had harassed and 
weakened the Arsaeids after Phraates II. Peroz (457-484) fell 
in battle against them; his treasures and family were captured 
and the country devastated far and near. His brother Balash 
(484-488), being unable to repel them, was deposed and blinded, 
and the crown was bestowed on Kavadh I. (488-531), the son 
of Peroz. As the external and internal distress still continued 
lie was dethroned and imprisoned, but took refuge among the 
Ephthalitcs and was restored in 499 by their assistance — like 
so many Arsaeids by the arms of the Dahae and 
Kavadh t. g, w;ae> t 0 these struggles obviously must be 
attributed mainly the fact that in the whole of this period no 
Roman war broke out. But, at the same time, the religious 
duel had lost in intensity, since, among the Persian Christians, 
the Ncstorian doctrine was now dominant. Peroz had already 
favoured the diffusion of Nestorianism, and in 483 it was officially 
adopted by a synod, after which it remained the Christian 
Church of the Persian Empire, its head being the patriarch of 
Seleucia Ctesiphon. 

Kavadh proved himself a vigorous ruler. On his return 
he restored order in the interior. In 502 he attacked the 
Romans and captured and destroyed Amida (mod. 
ute sec?*' ^^iarbekr), but was compelled to ratffy a peace 

e ec ’ owing to an inroad of the Finns. Toward the close 
of his reign (527) he resumed the war, defeating Belisarius at 
Callinicum (531), with the zealous support of the w r ild Arab 
Mondhir II. of Hira. On his death his son Chosrocs I. concluded 
a peace with Justinian (532), pledging the Romans to an annual | 
subsidy for the maintenance of the Caucasus fortresses. In 
his home policy Kavadh is reminiscent of Yazdegerd I. Like 
him he had little inclination to the orthodox church, and favoured 
Mazdak, the founder of a communistic sect which had made 
headway among the people and might be used as a weapon 
against the nobles, of whom Mazdak demanded that they should 
cut down their luxury and distribute their superfluous wealth. 
Another feature of his programme was the community of wives. 
The crown-prince, Chosroes, was, on the other hand, wholly 
orthodox; and, towards the dose of his father’s reign, in con- j 
junction with the chief Magian, he carried through a sacrifice 
of the Mazdak ites, who were butchered in a great massacre 1 
(528). Chosroes I. (531-579), surnamed Anushirvan (“ the 
blessed ”), then restored the orthodox doctrine in 
AnVsbfrvan. publishing liis decision in a religious edict. 

* At the same time he produced the official exposition 
of the Avesta , an exegetical translation in the popular tongue 


(Pahlavi), and declared its contents binding. Defection from 
Zoroastrianism was punished with death, and therefore also 
the proselytizing of the Christians, though the Syrian maityr- 
ologies prove that the kings frequently ignored these proceedings 
so long as it was at all possible to do so. 

Chosroes I. was one of the most illustrious sovereigns of the 
Sassanian Empire. From him dates a new and equitable adjust- 
ment of the imperial taxation, which was later adopted by the 
Arabs. His reputation as an enlightened ruler stood so high 
that when Justinian, in 529, closed the school of Athens, the 
last Ncoplalonists bent their steps to him in hopes of finding in 
him the true philosopher-king. Their disillusionment, indeed, 
was speedy and complete, and their gratitude was great, when, 
by the conditions of the armistice of 549, he allowed their return. 
From 540 onward he conducted a great war against Justinian 
(527-565), which, though interrupted by several armistices, 
lasted till the fifty years’ peace of 562. The net result, indeed, 
was merely to restore the status quo ; but during the campaign 
Chosroes sacked Antioch and transplanted the population to 
a new quarter of Cu siphon (540). lie also extended his power 
to the Black Sea and the Caucasus; on the other hand, a siege of 
Edessa failed (544). A second war broke out in 577, chiefly 
on the question of Armenia and the Caucasus territory. In 
this Chosrocs ravaged Cappadocia in 575; but the campaign in 
Mesopotamia was unsuccessful. In the interval between these 
two struggles (570) he despatched assistance to the Arabs of 
Yemen, who had been assailed and subdued by the Abyssinian 
Christians; after which period Yemen remained nominally under 
Persian suzerainty till its fate was sealed by the conquests of 
Mahomet and Islam. 

Meanwhile, about a.d. 560, a new nation had sprung up in 
the East, the Turks. Chosroes concluded an alliance with 
them against the Ephthalitcs and so conquered 
Bactria south of the Oxus, with its capital Balkh. prance of 
Thus this province, which, since the insurrection */, e Turks. 
of Diodotus in 250 b.c., had undergone entirely Sassaniu 
different vicissitudes from the rest uf Iran, was 
once more united to an Iranian Empire, and the c r 
Sassanid dominions, for the first lime, passed the frontiers of 
the Arsaeids. This, however, was the limit of their expansion*. 
Neither the territories north of the Oxus, nor eastern Afghanistan 
and the Indus provinces, were ever subject to them. That the 
alliance with the Turks should soon change to hostility and 
mutual attack was inevitable from the nature of the case; in the 
second Roman war the Turkish Khan was leagued with Rome. 

Chosroes bequeathed this war to his son Ilormizd IV. (579 - 
590), who, in spite of repeated negotiations, failed to re-establish 
peace. Hormizd had not the ability to retain the authority 
of his father, and lie further affronted the Magian priesthood 
by declining to proceed against the Christians and by requiring 
that, in his empire, both religions should dwell together in 
peace. Eventually he succumbed to a conspiracy of his 
magnates, at whose head stood the general Bahrain Cobin, 
who had defeated the Turks, but afterwards was beaten 
by the Romans. Hormizd’s son, Chosroes II., was set 
up against his father and forced to acquiesce in his execu- 
tion. But immediately new risings broke out, in which 
Bahram ( obi 11 though not of the royal line — attempted to 
secure the crown, while simultaneously a Prince 
Bistam entered the lists. Chosrocs fled to the Cb0sl0esIJm 
Romans and the emperor Maurice undertook his restoration at 
the head of a great army. The people flocked to his standard; 
Bahram Cobin was routed (591) and fled to the Turks, who slew 
him^and Chosroes once more ascended the throne of Ctesiphon; 
Bistam held out in Media till 596. Maurice made no attempt 
to turn the opportunity to Roman advantage, and in the peace 
then concluded he even abandoned Ni^ibis to the Persians. 

Chosroes II. (590-628) is distinguished by the surname of 
Parvez (“ the conqueror though, in point* of fact, lie was 
immeasurably inferior to a powerful sovereign like his grand- 
father, or even to a competent general. He lived, however, to 
witness unparalleled vicissitudes of fortune. Thg assassination 
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of Maurice in 602 impelled him to a war of revenge against | 
Rome, in the course of which his armies in 608 and, again, in 1 
615 and 6 2(>— penetrated as far as Chalcedon opposite Constanti- 
nople, ravaged Syria, reduced Antioch (611), Damascus (613)* 
and Jerusalem (614), and carried of! the holy cross to Ctesiphon; 
in 6 1 1) Egypt was occupied. Meanwhile, the Roman Empire 
was at the lowest ebb. The great emperor Ilerarlius, who 
assumed the crown in 610, took yiurs to create the nucleus 
of a ne\v military power. This done, however, he took the field 
in 623, and repaid the Persians with interest. Their armies 
were everywhere defeated, in 624 he penetrated into Atropa- 
tene (Azerbaijan), and there destroyed the great fire-temple; 
in 627 he advanced into the Tigris provinces. Chosroes at- 
tempted no resistance, but fled from his residence at Dastagerd 
to Ctesiphon. These proceedings, in conjunction with the avarice 
and licence of the king, led to revolution. Chosroes was deposed 
and slain by his son Kavadh II. (62S); but the parricide died 
in a few months and absolute chaos resulted. A whole list of 
kings and pretenders — among them the General Shahrbaraz 
and Boran, a daughter of Chosroes —followed rapidly on one 
another; till finally the magnates united and, in 632, elevated 
a child to the throne, Yazdcgcrd 111 ., grandson of Chosroes. In 
the interval— presumably during the reign of Queen Boran 
peace was concluded with Heraclius, the old frontier being 
apparently restored. The cross had already been given back 
to the emperor. 

Thus the hundred years' struggle between Rome and Persia, 
which had begun in 527 with the attack of the first Kavadh 
on Justinian, had run its fruitless course, utterly 
Congest enfeebling both empires and consuming their powers. 

onques . was tJiat room was given to a new enemy who 

now r arose between cither state and either religion -the Arabs 
and Islam. In the same year that saw' the coronation 
of Yazdegerd III. — the beginning of 633 -the first Arab 
squadrons made their entry into Persian territory. After 
several encounters there ensued (637) the battle of Kadisiya 
(Qadisiya, Cadesia), fought on one of the Euphrates canals, 
where the fate of the Sussanian Empire was decided. A little 
previously, in the August of 636, Syria had fallen in a battle 
qn the Yarmuk (Hieromax), and in 639 the Arabs penetrated 
into Egypt. The field of Kadisiya laid Ctesiphon, with all its 
treasures, at the mercy of the victor. The king fled to Media, 
where his generals attempted to organize the resistance; but 
the battle of Nehavend (? 641) decided matters there. Yazdegerd 
sought refuge in one province after the other, till, at last, in 
651, he w r as assassinated in Merv (sec Caliphate : $ A, $ 1). 

Thus ended the empire of the Sassanids, no less precipitately 
and ingloriously than that of the Achaemenids. By 650 the 
Arabs had occupied every province to Balkh and the Oxus. 
Only in the secluded districts of northern Media (Tabaristan), 
the “ generals ” of the house of Karen (Spahpat, Ispehbed) 
maintained themselves for a century as vassals of the caliphs — 
exactly as Atropates and his dynasty had done before them. 

The fall of the empire sealed the fate of its religion. The 
Moslems officially tolerated the Zoroastrian creed, though occa- 
sional persecutions were not lacking. But little by little it vanished 
from Iran, with the exception of a few remnants (chiefly in the 
oasis of Yczd), the faithful finding a refuge in India at Bombay. 
These Parsees have preserved but a small part of the sacred 
writings; but to-day they still number their years bv the era 
which begins on the 16th of June A.r>. 632, with the accession of 
Yazdegerd III., the last king of their faith and the last lawful 
sovereign of Iran, on whom rested the god-given Royal Glory 
Ormuzd. 

Authorities. Besides the; works on special periods quoted above, 
the following general works should be consulted : Spiegel, Evanische 
Altertumskunde (3 vols., 1870 sqq.); W. Geiger and Rrnst. Kuhn, 
Grundriss der iranischen Philologie herausg., vol. ii. (Literature, 
History and Civilizatioif 1896 sqq.); G. Rawljnson, The Five Great 
Monarchies, The Sixth Monarchy, The Seventh Monarchy. Further 
the mutuality supplementary work of Th. Noldeke, Aufsdtzc zur 
per si sc hen Gtfcchicnte (1887, Modes, Persians and Sassanids), and 
A. v. Gutscluhidf Geschichte Irans von Alexander d. Gr. bis zum 
Uniergang der Ar sadden (1888). A valuable work of reference is 
F. Jtisti, Iranitches Natyenbueh (1895). 


The most important works on the nionumenls arc : J'landin et 
('oste, I’oyage en Perse (<> vols., 1830 sqq.); Texier, // Armenia, la 
Perse, et la Mesopotamie (2 vols., 1832); Stolze, Perse polis (2 vols., 
1882); Sarrc, Irani sc he Felsreliefs (1908). 

For works on the external history of Persia see those quoted 
under articles on Persian kings; also Home; Greece; Egypt; 
Syria; &c. (Ed. M.) 

B. Transition Pen'od : from the Fall §j the Sassau id Dynasty 
to the Death of Timur (1405). 

With the final defeat of the Sassanids under Yazdegerd III. 
at the battles of Kadisiya (Kadessia) (637) and Nehavend (641), 
Persia ceased to exist as a single political unit. The 
country passed under a succession of alien rulcis ^utm 
who cared nothing for its ancient institutions or 
its religion. For about 150 years it was governed, first from 
Medina and afterwards from Bagdad, by ollicers of the Mahorn- 
medan caliphs whose principal aim it was to destroy the old 
nationality by the suppression of its religion. The success 
of this policy w r as, however, only apparent, especially in Iran, 
the inhabitants of which adopted Islam only in the most super- 
ficial manner, and it was from Persia that the blow fell which 
destroyed the Omayyad caliphate and set up the Abbasids in 
its place (see Caliphate). Even before this event adventurers 
and dissatisfied Moslem officers had utilized the slumbering 
hostility of the Persian peoples to aid them in attacks on 
the caliphs (e.g. Ziyad, son of Abu Sofiun, in the reign of 
Moavviya I.), and the policy of eastern expansion brought the 
Arab armies perpetually into the Persian provinces. 

In the reign of Merwan I. the Persians (who were mostly 
Shi'ites) under a modern officer named Mokhtar (Mukhtar), 
whom they regarded as their inahdi, vainly attempted to assert 
their independence in Kufa, but were soon defeated. ' 1 'his 
rising was followed by many more (see Caliphate: $ B) in 
which the caliphs w'ere generally successful, and Abdalmalik 
(d. 705) considerably strengthened the Moslem power by insti- 
tuting a thorough system of Moslem coins and enforcing Arabic 
as the official language throughout the empire. In the succeed- 
ing reign Persia was further subdued by the great conqueror 
Qoteiba (Qotaiba) b. Moslim, the Arabic governor of Khorasan. 
Omar II., however, extended to non-Arabic Moslems immunity 
from all taxes exoept the zakat (poor-rate), with the result that a 
large number of Persians, who still smarted under their defeat 
under Mokhtar, embraced Islam and drifted into the towns to 
form a nucleus of sedition under the ShiTte preachers. In the 
reign of Yazid 11.^720-724) serious risings took place in Khora- 
san, and in spite of the wise administration of his successor 
Ilisham (d. 743), the disorder continued to spread, fanned by the 
Abbasids and the Shi'itc preachers. Ultimately in the reign of 
Merwan II. tjic non-Arabic Moslemsfound a leader in Abu Moslim, 
a maula (client) of Persian origin and a henchman of Ibrahim 
b. Mahomined b. Ali, the Shi'itc imam, who raised a great army, 
drove the caliph’s general Nasr b. Sayyar into headlong flight, 
and finally expelled Merwan. Thus the Abbasids became 
masters of Persia and also of the Arab Empire. They had gained 
their success largely by the aid of the Persians, who began 
thenceforward to recover their lost sense of nationality ; according 
to the Spanish author Ibn llazm the Abbasids were a Persian 
dynasty which destroyed the old tribal system of the Arabs 
and ruled despotically as Chosroes had done. At the same 
time the Khorasanians had fought for the old Alid family, not 
for the Abbasids, and with the murder of Abu Moslim discontent 
again began to grow among the Shi'ites ( q.v .). In the reign of 
Harun al-Rashid disturbances broke out in Khorasan which 
were temporarily appeased by a visit from Ilarun himself. 
Immediately afterwards Rafi'b. Laith, grandson of the Omayyad 
general Nasr b. Sayyar, revolted in Samarkand, and Harun on 
his way to attack him died at Tus (809). Harun’s sons Amin and 
Mamun quarrelled over the succession; Amin became caliph, 
but Mamun by the aid of Tahir b. Hosain Dhu ’l-Yaminain 
(“ the man with two right hands ”) and others succeeded in 
deposing and killing him. Tahir ultimately (820) received the 
governorship of Khorasan, w'here he succeeded in establishing 
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:i practic ally independent Moslem dynasty (the Tahirids) 1 which 
ruled until about 873 in nominal obedience to Bagdad. From 
825 to about 89S a similar dynasty, the Dulafids * or Dolafids 
reigned nominally as governors under the caliphs till they were 
put down by Mutadid. In the reign of the caliph Motasim a 
serious revolt ol Persian Mazdakite sectaries (the Khorrami) 
in alliance with Byzantium was with difficulty suppressed, as 
also a rising of Talmristtui under an hereditary chief Maziyar 
who was secretly supported by the Turkish mercenaries (e.g., 
Afshin) whom the caliph had invited to his court. To another 
l urk. I Lakh, the caliph Wathiq gave a titular authority over 
all the eastern provinces. In the reign of the tenth caliph 
Motawukkil the Tahirids fell before Yakub b. Laith al-Saffar, 
who with the approbation of the caliph founded a dynasty, the 
Saffarid (</.7 l), in Seistan. 

It is (omcnient at this point to mention several other minor 
dynasties founded by nominal governors in various parts of 
Persia and its borderland. From 879 to about 930 
Dynasties. ruled in Azerbaijan, while in Tabaristan 

an Alid dynasty (the Zaidites) was independent 
from 864 to 928, w hen it fell before the Samanids. Subsequently 
descendants of this house ruled in Daikun and (iilan. Through- 
out this period the caliphate was falling completely under the 
power of the Turkish officers. MohLidi, the fourteenth Abbasid 
caliph, endeavoured vainly to replace them In Persians (the 
Abna). His suc cessor Motamid was attacked by the Saffarid 
Yakub, who however was compelled to flee (see (aliphatic : $ (\ 
£ 1 5). Yakub’s 1 irother Amr (reigned 878-900) received the vacant 
position, but was taken prisoner by Isma'il b. Ahmad, the 
Samanid, and the Saffarids wen* henceforward a merely nomi- 
s id na ^ (J y nast y uni ^' r (be Samanids (900 1229). The 
‘ ama s% Samanids (q.v.) were the first really important non- 
Arabic Persian dynasty since the fall of Yazdegerd 111 . They 
held sway over most of Persia and Transoxiana, and under 
their rule scholarship and the arts flourished exceedingly in 
spite of numerous civil wars. Ultimately they fell before the 
(ihaznevid dynasty of Sabuktagin. 

Jn the reign of Motadid (Caliphate : S ( , S 16), who, as we have 
seen, put down the Dolafids, and also checked the Sajicls of 
Azerbaijan in their designs on Syria and Kgypl, the Kharijitcs 
of Mesopotamia were put down by the aid of the Hamdanites 
of Mosul, who were to become an important dynasty (see below). 
Subsequently the caliphate, which bad temporarily recovered 
some of its authority, resumed its downward course, and the 
great families of Persia once again asserted themselves. In 
the reign of Qahir (d. 933), a new dynasty arose in Persia, that 
of the Buyids (Btiwayhids). This family was 
Buyids. descended from one Abu Shuja Buya, who claimed 
to be of the old Sassanian house and had become a chieftain 
Dailam. He had successively fought for the Samanids 
and the Ziyaricls, 3 a dynasty of Jorjan, and his son Imad 
addaula (ed-dowlch, originally Abu '1 I.Iasan Ali) received from 
Mardawij of the latter house the governorship of Karaj ; his 
second son Rokn addaula (Abu Ali Hasan) subsequently held 
Rai and Isfahan, while the third, Moizz addaula (Abu ’1 Hosain 
Ahmad) secured Kerman, Ahvaz and even Bagdad. 

The reign of the caliph Mottaqi (Caliphate: $ C, S 21) was a 
period of perpetual strife between the Dailamitcs, the Turks 
and the Hamdanid Xasir addaula of Mosul. In the next reign 
Moizz addaula took Bagdad (945) and was rec ognized by the 
caliph Mostakfi as sultan 4 and amir al-Onuira. It was at thi-. 

1 Tahir died 822 or 824; Tallin d. 828; Abdallah, 828-844; Tahir 
II., 844 862; Mahom tiled. 802 873. 

2 Abu Dolaf Oasim l>. Iclris-'ljii (825); 'AUlalaziz (842); Dolaf 
(873); Ahmad (878); Omar (893-898). 

3 The Ziyarid dynasty was founded by Mardawij b. Ziyar (928- 
935). Ilis successors were Zahir addaula (ud-daula, ed-dowlch) 
Abu Mansur Washmagir ( 04.5 ~ 9 fl 7 )> Bistun (967-976), Shams al 
jMa'ali Quints (970-1012), Falak al Ma'ali Manushahr (1012-1029), 
Anushivwan (1029 -1042). They were Alyitc in religion. They 
were* of progressive ly loss importance under the Samanids, and were 
ultimately expelled by the* (ihaznevids. 

This is denied by S. L, *? Poole, who points out that they did 
not use the title on their coins. « 


time that the three brothers took the titles lrnad, Rukn (Rokn), 
and Moizz addaula. The authority of the family was absolute, 
though they paid outward respec t to the caliphs. Moizz addaula 
repelled an attack of the Hamdanids of Mosul. The Buyids, 
and especially Adod addaula (Azud-cd-Dowleh, and similar 
forms), ruled Bagdad wisely and improved the city by great 
public works such as the great dike, still known as the Bend 
Amir on the Kur (Cyrus) near Persepolis. Their sway extended 
from the Persian Gulf to the Caspian Sea (Caliphate : $( ,$24). 
Ultimately, however, the Buyid dynasty grew weaker under 
the quarrels of its members and fell an easy prey to the Ghaz- 
nevids. In the meantime (999) the Samanids fell before the 
Uek-Khans of Turkestan, to the great advantage of theGhaznevid 
princes. 

Tor these and other minor dynasties such as the 1 lasan waybills 
of Kurdistan (c. 959 1013) and the Kakwayhids of Kurdistan 
(1007 1051), see Stockvis, Manuel (/'histone, J. lit sqq. (Leiden, 
1 888). 

The centre of force in Persian politics now changes from west 
to cast. Hitherto the ultimate power, at least nominally, had 
resided in the caliphate at Bagdad, and all the dynasties which 
have been noticed derived their authority formally from that 
source. With the rise of the Ghaznevids and later ahainevi(t8 
the Seljuks, the* Abbasid caliphate ceased to count 
as an independent power. As we have seen, the (ihaznevid 
armies in a brief space destroyed most of the native dynasties 
of Persia. The first ol the bouse was Alptagin, a Turkish slave 
of the* Samanid Mansur I ., who, having quarrelled with his master, 
took refuge in Afghanistan and founded a semi-independent 
authority. After his death three unimportant governors of 
his house held sway, but in 977 the power fell to another former 
slave, Sabuktagin, who was recognized by the Samanid Nuh II. 
His son and succ essor Mahmud (c/.7>.) was attacked by a brother, 
Isrna 'il, and retired from Khorasan (of which he had been 
governor). 'Hie Samanids then fell under the power of the 
Tatar llkhans, but Mahmud returned, triumphed over both 
the Samanids and the 'Tatars, and assumed the independent 
title of sultan with authority over Khorasan, Transoxiana and 
parts of north-west India. Mahmud was a great conqueror, 
and wherever he went he replaced the existing religion b)& 
Mahommedanism. He* is described as the patron (if a somewhat 
ungenerous one) of literal lire; it was under his auspices that 
Firdousi collected the* ancient myths of Persia and produced 
the great epic Shahmvua (Book of the Kings). His descendants 
held a nominal rule till 1187, but in 1152 they lost all their 
extra- Indian territories to the Ghorids, and during the last 
thirty-five years reigned in diminished splendour at Lahore. 
Even before this time, however, the supremacy which they 
enjoyed under Mahmud in Persia had fallen into tlu; hands of 
the Seljuks who, in the reign of Mas'ud J., son 
of Madmud, conquered Khorasan. In 1037 Seljuk u 

princes were recognized in Merv and Nishapur, and in the ensuing 
eighteen years the Seljuks conquered Balkh, Jorjan, 'Tabaristan, 
Khwari/m, Hamadan, Rai, Isfahan, and finally Bagdad (1055). 
The Abbasid caliphs, who still enjoyed a precarious and shadowy 
authority at the pleasure of Turkish viziers, gladly surrendered 
themselves to the protection of the Mahommedan Seljuks, who 
paid them all outward respect. 

Thus for the first time sinc e the Arab conquest of the Sassanian 
realm Persia was ruled bv a single authority, which extended 
its conquests westward into Asia Minor, where it checked the 
rulers of Byzantium, and eastward to India and Central Asia. 
The historv of this period is treated at length in the articles 
Caliphate: S C, 26 sqq.; and Sf.ijcks. A bare outline 
only is required here. 

The first three Seljuk rulers were Toghrul Beg, Alp Arslan 
and Malik Shah. On the death of the last the empire was 
distracted by civil war between his sons rfarkiyaroq, Mahommed 
and Sin jar, with the result that, although tfce Seljuks of the 
direct line maintained nominal supremacy till the death of 
Sinjar (1 157), other branches of the family established thcmselve 
in various parts of the empire — Syria, Rum (Asia Minbr), 

I * xxi. 8 



[TRANSITION PERIOD 


226 PERSIA 


Kerm&n, and Irak with Kurdistan. Sinjar himself lost all his 
dominions except Khorusan in wars with the Karakitai. The 
sultans of Kerman were rarely independent in the full sense, 
but they enjoyed comparative peace and prosperity till the 
death of Toghrul Shah (1170), after which their power fell 
before the Ghuzz tribes; Kerman was finally captured in 1195 
by the Khwarizin shahs. Meanwhile an independent dynasty 
was formed about 1136 in Azerbaijan by the governors (at a begs) 
appointed hv the Seljuks; this dynasty was overthrown by the 
Khwarizin shahs in 1225. Similar dynasties existed in Taristan 
and Tars. 

The empire of the Seljuks w;b e^M-ntially military. T'heir 
authority over their own officers was so precarious that they 
preferred to entrust the command to Turkish slaves. These 
ollkers, however, were lar Iruin loyal to their lords. Jn every 
part of the empire they gradually superseded the Seljuk princes, 
and the minor dynasties above mentioned all owed their existence 
to the ambition of the Turkish regents or atabegs. The last 
important dvnastv in Persia prior to the Mongol invasion was 
that of tie* Salgharids in Fars, founded by the descendants of 
a Turkish general Salaghar, who had formerly been a Turkoman 
leader and ultimately became chamberlain to Toghrul Beg. 
The first ruler was Sonkor b. Modud. who made himself inde- 
pendent in Fars in 1148. The tourth, SaYl, became tributary 
to the Khwarizm shahs in 1105, and the fifth acknowledged 
allegiance to the Mongol Ogotai and received the title Kutbegh 
Khan. His successors were vassals of the Mongols, and the last, 
the Princess ‘Abish (d. 1287), was the wife of liulagu’s son 
Mangu Timur. 

Before passing on to the Mongol conquerors of Persia it is 
necessary briefly to notice the shahs of Khwarizm, who have 
frequently been mentioned as overthrowing the minor 

war zm. f j vnast j c ^ which arose with the decay of the 
Seljuks. These rulers were descended from Anushtajin, a 
Turkish slave of Ghazni, who became cupbearer to the Seljuk 
Malik Shah, and afterwards governor of Khwarizm (Khiva) 
in 1077. In 1138 the tlfrd of the line, Atsiz, revolted but was 
defeated and expelled by Sinjar. Shortly afterwards he returned, 
firmly established his power, and extended the Khwarizm 
Empire as far as Jand on the Sihtin. The brief reigns of IF Arslan 
and. Sultan Shah Mahmud were succeeded by that of Tukush 
(1172-1199) and Ala ed-din Mahommcd 1 (1199-1220). The 
former of these subdued Khorasan, Rai and Isfahan, while the 
latter brought practically all Persia under his sway, conquered 
Bokhara, Samarkand and Otrar, capital of the Karakitai, and 
had even made himself master of Ghazni when his career was 
stopped by the hordes of the Mongol Jcnghiz Khan. In 1231 
the last of his house, Jelal ud-din (Jalaluddin) Mangbarti, or 
Mango-herti, was banished, and thus the empire of the Khwarizm 
shihs, which for a brief period had included practically all th<* 
lands conquered by the Seljuks, passed awav. 

Thus from the fall of the Sarmnids to the invasion of 1 he Mongol-, 
five or at most six important dynasties held sway over IVpm.i, 
while some forty small dynasties enjoyed a measure of local 
autonomy. During the whole ot this period tin* AMiasid caliphs 
had been nominally reigning throughout the M.ihoinmedau world 
with their capital at Bagdad. But with hardly any exceptions 
they had been the merest puppets, now in the hands ot Turkish 
ministers, now under the protection of practically independent 
dynasts. The real rulers of Persia during the years 874 12^1 were, 
as we have seen, the Samanids, the Ihiyids, the (ihaznevids, the 
Seljuks. the Salgharids and the Khwarizm shahs. We now mine 
to a new period in Persian history, when the numerous petty 
dynasties which succeeded the Seljuks were all swallowed up m 
the great Mongol invasion. • • 

In the later years of the 12th century the M< ngols began 
their westward march and, after the conquest of the ancient 
Mon o/s kingdom of the Kajakitai, reached the borders of 
the territory of the Khwarizm shahs, which was at 
once overwhelmed. Jfcnghiz Khan died in ^272, and the Mongol 

1 It was this prince who destroyed the Ghorid dynasty, which 
claimed descent from the legendary Persian monarch Zoliak. 
Except for a briqf period of submission to the Ghaznevids (1000- 
f°qp) they ruled at Ghur until 1215, when they were conquered 
after a fierce struggle.. 


Empire stretching from the Caspian to the Yellow Sea was 
divided up among his sons. Persia itself fell partly in the 
domain of Jagatai and partly in that of the Golden Horde. 
The actual governor of Persia was Tului or Tide, whose # son 
Ilulagu or Ilulaku is the first who can be rightly regarded as 
the sovereign of Persia. His accession occurred in 1256, and 
henceforward Persia becomes after 600 years of spasmodic 
government a national unit. Hu lag'u at once proceeded to 
destrov a number of nascent dynasties which endeavoured to 
establish themselves on the ruins of the Khwarizm Empire; 
about 1255 he destroyed the dynasty of the Assassins ~ bv the 
capture of their stronghold of Alamut (Eagle’s Ne* t), and finalb 
in r 258 captured Bagdad. The thirty-eighth and last Ahbasid 
caliph, Mostasim, was brutally murdered, and thus the Mahom- 
ineilan caliphate eeased to exist e\ en as an emasculated pout if! 
rate. The Persian Empire under Ilulagu and lus descendants 
extended from the dominions of Jagatai on the north to that 
of the Egyptian dynasts on the south, and from the Byzantine 
Empire on the west to the confines of China. Its rulers paid 
a nominal homage to the Khakhan (Great Khan) in C hina, 
and officially recognized this dependence in their title of llkhan, 
i.e. provincial or dependent khan. From 1258 to 1335 the 
Ilkhans were not seriously challenged. Ilulagu fixed his capital 
at Maragha (Meragha) in Azerbaijan, where he erected an observa- 
tory for Nasir ud-din Tusi, who at his request prepared the 
! astronomical tables known as the Zidj-i-Ilkhatii . He died 
1265 and was succeeded by his son Abagha or Abaka, who 
married the daughter of Michael Palacologus, the Byzantine 
ruler. Abagha was a peaceful ruler and endeavoured by wise 
| administration to give order and prosperity to a country torn 
asunder by a long period of intestine war and the Mongol 
invasion. He succeeded in repelling two attacks by other 
Mongolian princes of the house of Jcnghiz Khan; otherwise 
his reign was uneventful. His brother Nikudar (originallv 
Nicolas) Ahmad Khan succeeded him in 1281. This prince was 
converted to Islam, an event of great moment both to the 
internal peace and to the external relations of Persia. His 
persecution of the Christians led them into alliance with the 
Mongols, who detested Islam; the combined forces were too 
j strong for Nikudar, who was murdered in 1284. The external 
results were of more importance. The Ilkhans, who had failed 
in their attempt to wrest Syria from the Mameluke rulers of 
Egypt, had subsequently endeavoured to effect their object by 
inducing the European Powers to make a new crusade. The 
conversion of Nikudar put an end to this policy and Egypt was 
for some time free from Persian attack (see Egypt : History), 
T he Mongol leaders put on the throne a son of Abagha, by name 
Arghun. His reign was troubled. His first minister Shams 
ud-din was suspected of having poisoned Abagha, and was soon 
put to death. His successor, the amir Bogha, conspired against 
Arghun and -was executed. Under the third minister (1289- 
1 291 ), a Jewish doctor named SaVl addaula (ed-J)ow leh), religious 
troubles arose owing to his persecution of the Mahommedans 
and his favouring the Christians. The financial administration 
of Su'd was prudent and successful, if somewhat severe, and the 
revenue benefited considerably under his care. But he com- 
mitted the tactical error of appointing a disproportionate 
number of Jews and Christians as revenue officials, and thus 
made many enemies among the Mongol nobles, who had him 
assassinated in 1291 when Arghun was lying fatally ill. It is 
possible that it was Sa'd’s diplomacy which led Pope; Nicholas IV. 
to send a mission to Arghun with a view to a new crusade. 
The reign of Arghun was also disturbed by a rebellion of a 
grandson of Hulagu, Baidu Khan. Arghun died soon after 
the murder of Sa'd, and was succeeded by his brother Kaikhatu, 
or Guvkhatii, who was taken prisoner by Baidu Khan and 
killed (1295). Baidu’s reign was cut short in the same year 
by Arghun’s son Ghazan Mahmud, whose reign (1295-1304) 
was a period of prosperity in war and administration. Ghazan 

,J The dynast v of tlie Assassins or Isma'ilites was founded in 
1090 and extended its rule over much of western Persia and Syria 
(for the rulers see StockvE* <>['. cit. i. ni, and article Assassin). 
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was a man of gn at ability. He established a permanent staff 
to deal with legal, financial and military affairs, put on a firm 
basis the monetary system and the system of weights and 
maasures, and perfected the mounted postal service. Ghazan 
fought with sun ess against Egypt (which country had already 
from 1293 to December 1294 been ruled by a Mongol usurper 
Kitboga), and even held, Damascus for a few months. In 1303. 
however, his troops were defeated at Merj al-Saffar, and Mongol 
claims on Syria were definitely abandoned. It was even 
suggested that the titular Abbasid caliphs (who retained an 
empty title in ( airo under Mameluke protection) should be 
reinstated at Bagdad, but this proposal was not carried into 
effect. Ghazan is historically important, however, mainly as 
the first Mongol ruler who definitely adopted Islam with a 
large number of his subjects. He died in 1304, traditionally 
of anger at the Syrian fiasco, and was succeeded by his brother 
l ljaitu (Ocljeitu). The chief events of his reign were a success- 
ful war against Tatar invaders and Hie substitution of the new 
city of Sultania as capital for Tabriz, which had been Ghazan V * 
headquarters. Uljaitu was a Shi'ite and even stamped his 
coins wdth the names of the twelve Shi'ite imams. He died 
in 1316, and was succeeded by Abu Sa'id, his sun. This prince, 
under whom a definite peace was made with Malik al-Nasir, 
the Mameluke ruler of Egypt, had great trouble with powerful 
viziers and generals which he accentuated by his passion for 
Bagdad-Khatun, wife of the amir Husain and daughter of the 
amir Chupan. This lacly he eventually married, with the result 
that Chupan headed a revolt of his tribe, the Selduz. Abu Sa'id 
died of fever in 1335, and with him the first Mongol or Ilkhan 
dynasty of Persia practically came to an end. The real power 
was divided between Chupan and I.Iosain the Jelair (or Jalair), 
<»r the llkhanian, and their sons, known respectively as the 
Little Hasan (Hasan Kuchuk) and the great I.Iasan (Hasan 
Buzurg). Two puppet kings, Arpa Khan, a descendant of 
llulagu’s brother Arikbuhga, and Musa Khan, a descendant of 
Baidu, nominally reigned fora few months each. Then Hasan 
Kuchuk set up one Sati-beg, Abu Sa'id’s daughter, and wife 
successively of Chupan, Arfa Khan and one Suleiman, the last 
of whom was khan from 1339 to 1343; in the same time Hasan 
Buzurg set up successively Mahommed, Tugha-Timur and Jahan- 
Timur. A sixth nonentity, Nushirwan, was a Chupani nominee 
in 1344, after which time Hasan Buzurg definitely installed 
himself as the first khan of the Jclairid or Ilkhanian-Jclairid 
dynasty. 

Practically from the reign of Abu Sa'id ITrsia was divided 
under five minor dynasties, (i) the Jelairids, (2) the Mozaffarids, 
(3) the Sarbadarids (Scrbcdarians), (4) the Beni 

n /n0r #1. . Kurt, and (5) the Jubanians, all of which ultimately 
yaas t*. ^ | x ,f Qre t j ie arm j cs 0 f Timur. 

1. The Jelairid rulers were Hasan Buzurg (1336, strictly 1344- 
1356), Owais (1356 1374), Hosain (1374-1382), Sultan Ahma<l 
(1382 1410), Shall Walad (1410 1411). Their capital was Bagdad, 
and their dominion was increased under Hasan. Owais added 
Azerbaijan, Tabriz, and even Mosul and Diarbekr. Hosain fought 
with the Mozalfarids of Shiraz and the Black Sheep Turkomans 
(Kara Kuyunli) of Armenia, with the latter of whom he ultimately 
entered into alliance. On his death Azerbaijan and Irak fell to 
his brother, Sultan Ahmad, while another brother Bayezid ruled 
for a few' months in part of Kurdistan. It was about this time 
that Timur (q.v.) began his great career of conquest, under which 
the power of the various Persian dynasties collapsed. By 1303 lie- 
had conquered northern Persia and Armenia, Bagdad, Mesopo- 
tamia, Diarbekr and Van, and Ahmad fled to Egypt, where he was 
received by Barkuk (Barquq) the Mameluke sultan. Barkuk, 
who had already excited the enmity of Timur by slaying one of his 
envoys, espoused Ahmad's cause, and restored him to Bagdad after 
Timur’s return to his normal capital Samarkand. Timur retaliated 
and until his death Ahmad ruled only from time to time. In 1400 
Ahmad was finally restored, but almost immediately entered upon 
a quarrel with Kara Yusuf, leader of the Black Sheep Turkomans 
(Kara Kuyunli). who defeated and killed him in 1410. His nephew 
Shah Walad reigned for a few months only and the throne was 
occupied by his widow Tandu, formerly wife of Barkuk, who ruled 
over Basra, Wasit and Shuster till 1416, paying allegiance to Shah 
Rukh, the second Timurid ruler. Walad 's sons Mahmud, Ow’ais and 
Mahommed, and Hosain, grandson of Sultan Ahmad, successively 
occupied the throne. The last of these was killed by the Kara 


Kuyunli, who had established a dynasty in western Persia after 
Kara Yusuf's victory in 1410. 

2. The Mozatiarids who ruled roughly from 1313 to 1399 in 
Ears, Kerman and Kuidistan, were descended from the Amir 
Mozaffar, or Muzattar, who held a post as governor under the 
Ilkhan ruler. His son Mobariz ud-din Mahommed, who followed 
him in 1313, became genernor in Ears under Abu Sa'id, in Ker- 
man in 1340, and subsequently made himself independent at 
Ears and Shiraz (1353) and in Isfahan (1350). In 1337 he was 
deposed and blinded, and though restored was exiled again ami died 
in 1304. I lis descendants, except lor Jelal cd din (Jalnluddin) 
Shah Shuja', the patron of the poet ilatiz, were unimportant, ami 
the dynasty was wiped out by Timur about 1302. 

3. The Sarbadarids (so called from their motto Sar-ba-dur, “ Head 
to the Gibbet "), descendants of Abd nl Kazzak, who lebelled in 
Khorasan about 1337, enjoyed some measure of independence 
under twelve rulers till they also were destroyed by Timur (e. 1380). 

4. The Beni Kurt (or Knit), who had governed in Khorasan from 
1245, became independent in the early 14th century; they were 
abolished by Timur (c. 1383). 

5. Tin* Jubanians had some power in Azerbaijan from 1337 to 
1335, when they were dethroned by the Kipchaks of the house of 
Jenghiz Khan. 

The authority of Timur, which, as wc have seen, was dominant 
throughout Persia from at least as early as 1395 till his death 
in 1405, was never unchallenged. He passed from one* victory 
to another, but the conquered districts were never really settled 
under his administration. Fresh risings of the defeated 
dynasties followed each new’ enterprise, and he had also to deal 
with the Mongol hordes whose territory marched with northern 
Persia. His descendants were for a brief period the overlords 
of Persia, but after Shah Rukh (reigned 1409-1440) and Ala 
addaula (1447), the so-called 'Timurid dynasty ceased to have 
any authority over Persia. There were Timurid governors 
of Ears under Shah Rukh, Pir Mahommed (1405 1409), Iskendar 
(1409 1414), Ibrahim (1415-1434) and Abdallah (1434); in 
other parts of Persia many of the Timurid family held governor- 
ships of greater or less importance. 

Authorities. — T in- works relating to Persia will be found under 
articles on the main dynasties (Gai iimiaik; Si* i jcks Monooi.s), and 
the great rulers (Jenciiiz Khan; Mahmud or Ghazni; Timur). 
For general information and chronology see S. Lane Poole, 
Mohammedan Dynasties (London, 1894); Stockvis, Manuel d'his - 
tone, vol. i. (Leiden, 1888); Sir 11. lloworth, History vf the Mongols 
(1876-1888). (J. M. M.) 

C.— From the Death of Timur to the Fall of the Safawid Dynasty , 

1405-173 S'- 

Timur died in 1405, when in the seventieth year of his age 
and about to invade China. Besides exercising sovereignty 
over Transoxiana and those vast regions more or Thc TimUm 
less absorbed in Asiatic Russia of the 19th century, rides and 
inclusive of the Caucasus, Astrakhan and the Turkomans , 
lower Volga, and overrunning Mesopotamia, Syria, 1405 t499, 
Asia Minor, Afghanistan and India, he had at this time left 
his indelible mark upon the chief cities and provinces of 
Persia. Khorasan and Mazandaran had submitted to him 
in 1381, Azerbaijan had shortly after followed their example, 
and Isfahan was seized in 1387. From Isfahan he passed on 
to Shiraz, and thence returned in triumph to his own capital 
of Samarkand. Five years later he subdued Mazandaran, and 
later still lie was again at Shiraz, having effected the subjugation 
of Luristan and other provinces in the west. It may be said 
that from north to south, or from Astarabad to Hormuz, the 
whole country had been brought within his dominion. 

Thc third son of Timur, Miran Shah, had ruled over part of 
Persia in his father's lifetime; but he was said to be insane, and 
his incapacity for government had caused the lo. s of Bagdad 
and itvolt in other provinces. His claim to succession had been 
put aside by 'Timur in favour of Pir Mahommed, the son of a 
deceased son, but Khalil Shah, a son of the dh carded prince, won 
the day. His waste, of time and treasure upon a fascinating 
mistress named Shadu ’l-Mulk, thc “delight of the. kingdom,” 
soon brought about his deposition, and in 1408 he gave w-ay to 
Shah Rukh, who, with the exception of Mira® Shah, was the 
only surviving son of Timur. In fact, the uncle and nephew 
changed places the one quitting his govfrnmenbof Khorasan 
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to take possession of the Central- Asian throne, the other con- 
senting to become governor of the vacated Persian province 
and abandon the cares of the empire at Samarkand. In 1400 
Khalil Shah died ; and the story goes that Shatln TMulk stabbed 
herself and was buried with her royal lover at Rai, one of the 
towns which his grandfather had partly destroyed. 

Shah Rukh, the fourth son of Timur, reigned for thirty-eight 
years, and appears to have been a brave, generous, and enlight- 
ened monarch. He removed ln.s capital from Samarkand to 
Herat, of which place he rebuilt the citadel, restoring and im- 
proving the town. Merv also profited from his attention to its 
material interests. Sir John Malcolm speaks of the splendour j 
of his court and of his encouragement of science and learning. | 
He sent an embassy to China; and an English version of the ( 
travels to India of one of his emissaries, Abd nr-Razzak, is to 
lie found in R. H. Major's India in the Fifteenth Century (London, 
Hakluyt Society, 1857). As regards his Persian possessions, • 
he had some trouble in the north-west, where the Turkomans ot 
\sia Minor, known as the Kara Kuyun, 1 or “ Pdack Sheep," led 
by Kara Yusuf and his sons Iskandar and Julian Shah, had 
advanced upon Tabriz, the capital of Azerbaijan. On the death • 
of the Shah Rukh in 144b he was succeeded by his son Ulugh 
Hey, whose scientific tastes are demonstrated in the astro- | 
nomical tables bearing his name, quoted by European writers 
when determining the latitude of places in Persia. He was, | 
moreover, himself a poet and patron of literature, and built 
a college as well as an observatory at Samarkand. There is . 
no evidence to show that he did much to consolidate his grand- • 
father’s conquests south of the Caspian. Ulugh Bey was put 1 
to death by his son Abd ill Lalif, who, six months later, was j 
slain bv his own soldiers. Babar not the illustrious founder 
of the Mughal dynasty in India, but an elder member of the j 
same house — next obtained possession of the sovereign power, ■ 
and established himself in the government of Khurasan and the | 
neighbouring countries. He died after a short rule, from j 
habitual intemperance. After him Abu Sa'id, grandson of | 
Miran Shah, and once governor of Pars, became a candidate for j 
empire, and allied himself with the Uzbeg Tatars, seized Bokhara, 
entered Khorasan, and waged war upon the Turkoman tribe 
aforesaid, which, since the invasion of Azerbaijan, had, under • 
Jahan Shah, overrun Irak, Ears and Kerman, and pillaged | 
Herat. But he was eventually taken prisoner by Uzun Hasan, j 
and killed in 1468. j 

It is difficult to assign dates to a few events recorded in Persian 1 
history for the eighteen years following the death of Abd ul- | 
Latif ; and, were it not for chance European missions, the j 
same difficulty would be felt in dealing with the period after the 
death of Abu Sa'id up to the accession of Isma'il Sufi in 1400- 
Sultan Ahmad, eldest son of Abu Sa'id, reigned in IJokliara; 
his brother, Dinar Sheikh, in Eerghana; but the son of the 
latter, the great Babar, was driven by the Uzbcgs to Kabul 
and India. More to the purpose is it that Sultan Ijosain Mirza, j 
great-grandson of Omar Sheikh, son of Timur, reigned 
* n Herat from 1487 to 1506. lie was a patron of 
learned men, among others of the historians Mirk- 
hond and Khwadamir, and the poets Jami and Hatifi. But 
at no time could his control have extended over central and 
western Persia. The nearest approach to a sovereignty in those 
parts on the death of Abu Sa'id is that of Uzun I.lasan, the 
leader of the Ak Kuyun, or “ White Sheep ” Turkomans, and 
conqueror of the “ Pdack Sheep,” whose chief, Jahan Shah, he j 
defeated and slew*. Between the two tribes there had long been I 
a deadly feud. Both were composed of settlers in Asia | 
*«ia . asa«. Mi nor , the “Black Sheep” having consolidated! 
their power at Van, the “ W hite ” at Diarbekr. j 

Sir John Malcolm states that at the death of Abu Sa'id, 
Sultan Ijosain Mirza t “ made himself master of the empire,” | 

1 They were commonly called Kara Ktiyun-lu and Hu* “ White I 
Sheep " Tufkomafis Ak Kuyun -hi. the affix “ lu ’’ Mgnilyni" 
possession, i.e. possession of a standard bearing the image of a 
black or white shoep. 

“^According to Erskine, this chief killed Miran Shah, whose 1 
dwelling-place 4 vas Tabyiz. 


and, a little later, that “ Uzun Hasan, after he had made himself 
master of Persia, turned his arms in the direction of Turkey 
but the reader is left to infer for himself what the real “ empire " 
of Ijosain Mirza, and what the limit of the “ Persia " of lJ*un 
Hasan, The second could not well be included in the first, 
because the Turkomans were in possession of the greater part 
of the Persian plateau, while the “ sultan ” was in Herat, to 
which Khorasan belonged. Jt may be assumed that an empire 
like that acquired by Timur could not long be maintained bv 
his descendants in its integrity. 

The Turkish adjective uzun, “ long,” applied to Hasan, 

the Turkoman monarch of Persia (called also by the Arabs 
ljasanu ’t-Tawil), is precisely the qualifying Persian w ord jtp 
used in the compound designation of Artaxerxes Longimamis ; 
and Malcolm (jiiotes the statement of a Venetian envov in 
evidence that Uzun Hasan was “ a tall thill man, nl a verv open 
and engaging countenance.” This reference, and a further 
notice in Markham’s history, supply the clue to a store ot 
valuable information made available by the publications of the 
llakluvt Society. The narratives of Uatcrino Z no, Barbaro 
and Uontarini, envoys from Venice to the court ol Uzun Hasan, 
are in this respect especially interesting. Zeno w.is sent in 
1471 to incite this warlike ruler against the. Ottoman sultan, 
and succeeded in his mission. 'That the result was disastrous 
to the shah is not surprising, but the war seems to hold a 
comparatively unimportant place in the annals of Turkev. 

Uzun IJasan had married Despina (Dr. AtWntm), (laughter 
of the emperor of Trebi/ond, Ualo Johannes of the house of the 
Uomneni; and Zeno s wife was niece to this Christian princess. 
The relation: hip naturally strengthened the envoy's position 
at the court, and he was permitted to visit the quern in the name 
of the republic which he represented. Parbaro and Uontarini 
met at Isfahan in 1474, and there paid their respects to the 
shah together. Kum and Tauris or Tabriz (then the capital) 
were also visited by the Italian envoys following in the royal 
suite; and the incidental notice of these cities, added to Con- 
tarini’s formal statement that “ the extensive country of Ussun- 
cassan [x/Vj is hounded by the Ottoman Empire and by Cara- 
mania,” and that Siras (Shiraz) is comprehended in it, proves 
that at least Azerbaijan, Irak, and the main part of the provinces 
to the south, inclusive of Kars, were within the dominions of 
the reigning monarch. 

There is good reason to suppose that Jahan Shah, the Black 
Sheep Turkoman, before his defeat by Uzun Hasan, had set up 
the standard of royalty ; and Zeno, at the outset of Ins travels, 
('alls him “ king of Persia " :! in 1450. Uhardin alludes to him 
in the same sense; but Hasan the Long is a far more prominent 
figure, and has hardly received justice at the hands of the 
historian. Indeed, his identity seems to have been lost in the 
various modes of spelling his name adopted by the older 
chroniclers, w*ho call him indiscriminately 4 Ah mbeius, Aseni- 
bcius, Aseinhec, A simbeo, or Ussan Uassano. lit' is said to 
have earned the character of a wise and valiant monarch, to have 
reigned eleven years, to have lived to the age of seventy, and, 
oil his death in 1477 or (according to Krusinski and Zeno) 1478, 
to have h^en succeeded on the throne of Persia by his son Ya'qub. 
This pikier, who had slain an elder brother, died by poison 
(1485), idler a reign of seven years. The dose was offered to 
him by his wife, who had been unfaithful to him and sought to 
set her paramour on his throne. 

Writers differ as to the succession to Ya'qub. Zeno’s account 
is that a son named Allamur (called also, Alamut, Alvantc, 
El-wand and Alwung Bey) was the next king, who, 
besides Persia, possessed Diarbekr and part of Anarch y- 
greater Armenia near the Euphrates. On the other hand, 
Krusinski states that, Ya'qub dying childDss, his relative 
Julaver, one of the grandees of the kingdom, seized the throne, 
and held possession of it for three years. Baisingar, it is added, 
succeeded him in 1488 and reigned till 1400, w hen a young noble- 
man named Kustan (Rustam ?) obtained the sovereign power 
and exercised it for seven years. This account is confirmed by 

3 See also Ramusio's preface. 4 Knolles, Purchas, Zeno, 
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Angiolello, ;i traveller who followed his countrymen Barham 
and Conlurini to Persia: and from the two authorities combined 
may be gathered the further narration of the murder of Rustam 
i»u"l usurpation of the throne by a certain Ahmad, whose death, 
under torture, six months afterwards, made way for Alamut, 
the young son of Hasan. These discrepancies can he reconciled 
on reference to \ et another record bound up with the narratives 
nl the four Italians aforesaid, and of much the same period. In 
the Travels uj a Merchant in Persia the story of Ya'qub's death 
is supplemented by the statement that 11 the great lords, hearing 
of their king s decease, had quarrels among themselves, so that 
lor five or six years all Persia w;b in a state of civil war, first 
one and then another ol the nobles becoming sultans. At last 
a youth named Alamut, aged fouitecn \ ears, was raised to the 
throne, which hr held till the succession of Sheikh Isma'il." Who 
this young man was is not specified; hut other writers call 
Alamut and his brother Murad the sons of Ya'qub, as though 
the relationship were unquestionable. 

Now little is known, save ineidentalK . of fulaver or Rustam; 
but Baisingar i ; the name of a nephew of Omar Sheikh, king 
nf Ferghana and contemporary of t T zun Hasan. There was 
no doubt much anarchy and confusion in the interval between the 
death of Ya'qub and the restoration, for two vears, of the 
dynasty of the \\ hite Sheep. Hut the tender age of Alamut 
would, even in civilized countries, have net essitated a regent s : 
and it may be assumed that he was the next legitimate and 
more gencralK recognized sovereign Markham, in designating 
this prince the last of his house, states that he was dethroned 
l>v the renowned founder of the Safawi dynast\. This event 
brings us to one of the most interesting periods of Persian historv, 
any account nl which must be defective without a prefaton 
sketch of Isma'il Sufi. 

The Sufi or Sajmeid (Safand) Dynasty {1400 Sheikh 

Saifu d-Din f/hak 1 lineally descended from Musa, the seventh 
Sh'/kh "it-* a resident at Ardebil (Ardabil) sonth- 

Satfu 'd.Mn. WCsl l ^ c Caspian, some time during the 14th 
century. It is said that his reputation for sanctity 
attracted the attention of Timur, who sought him out in his 
abode, and was so ('harmed by the visit that he released, at the 
holy man' ■ request, a number of captives of Turkish origin, or 
(ieorgians, taken in the wars with Bavezid. The art ensured to 
the Sheikh the constant devotion and gratitude of these men 
a feeling which was loyally maintained by their descendants 
tor the members of his family in successive generations. 

His son Sadru' d-Din and grandson Kwuja 'Ali (who visited 
Mecca and died at Jerusalem) retained the high reputation of 
their pious predecessor. J unaid, a grandson of the last, married 
a sister of Fzun Hasan, and by her had a son named Sheikh j 
Haidar, who married his cousin Martha, daughter 
of Uzun Hasan and Queen Despina. Three sons 
were the issue of this marriage, Sultan 'Ali, Ibrahim 
Mirza. and the youngest, Isma'il, the date of whose birth 
put down as 1480 tor reasons which will appear hereafter. | 
So great was the influence of Sheikh Haidar, and so earnestly 
did he carry out the principles of conduct which had character 
i zed his family for five generations, that his name has become, 
as it were*, inseparable from the dynasty of his son Isma'il; and 
the term “ Haidari " (leonine) is applied by many persons to 
indicate generally the Safawids of Persia. The outcome of his | 


Sheikh 

Haidar. 


| Those authorities who maintain that Ya'qub Shall left n< 
son to succeed him consider valid the claim to the vacant throne 
of Sheikh Haidar Sufi. Purchas says that Ya'qub himself, 
“ jealous of the multitude of A ic larks disciples and the greatness 
of his fame, c aused him to be secretly murthered " ; but Krusinski 
attributes the act to Rustam a few years later. Zeno, the anony- 
mous men ban t and Angiolello affirm that the devotee was 
defeated and killed in battle — the first making his conqueror 
to be Alamut, the second a general ol Alamutks, and the third 
an officer sent by Rustam named Suleiman Hey. Malcolm, 
following the Zubdatu ’ t-tawarikh , relates that Sheikh Haidar 
was vanquished and slain bv the governor of Shirvan. Tlw 
subsequent statement that his son, Sultan 'Ali, was seized, in 
company with two younger brothers, bv Ya'qub, “ one nf the 
descendants of their grandfather l T zun Hasan, who, jealous of 
the numerous disci files that resorted to Ardebil, confined them 
to the hill fort of lstakhr in Fats,” seems to indicate a second 
interpretation of the passage just extracted from Purchas, 
and that there is confusion of persons and incident somewhere. 
One of tlu* sons here alluded to was Isma'il, whom Malcolm 
makes to have* been only seven years of age when he fled to 
(iikm in r.jgs. Zeno states that he was then thirteen, which is 
much more probable,- and the several data available for reterencr 
are in favour of this supposition. 

The life of the young Sufi fr ni this period to his assumption 
of royalty in 1400 was full of stirring adventure; and his career 
as Isma'il I. was a brilliant one. According to 
Zeno, who seems to have carefully recorded the lsma 11 
events of the time*, he let l his temporary home on an island of 
Lake Van before he was eighteen, and, passing into KarabakhA 
between the Aras and Kur, turned in a south -easterly direc tion 
into (Iil;m. Here he was enabled, through the assistance of a 
friend of his father, to raise a small torn* with which to take 
possession ol Haku on the Caspian, and thence to march upon 
Shemakha in Shirvan, a town abandoned to him without a 
struggle. Hearing, however, that Alamut was advancing to 
meet him, he was compelled to seek new levies from among the 
Jengiari Christians and others. At the head of if), 000 men, he 
thoroughly routed his opponents, and, hav ing cleared the wav 
before him, marched straight upon Tabri/, which at once su& 
rendered. He was soon alter proclaimed shah ol Pe rsia ( 1490), 
under the designation which marked the* family school of 
thought. 

Alamut had taken refuge at Diarbekr; but his brother Murad, 
at the head of an arrnv strengthened by Turkish auxiliaries, 
was still in the field with the object of contesting the paternal 
crown. Isma'il lost no time in moving against him. and won 
a new victory on the plains ol Tabriz. Murad fled with a small 
remnant of his soldiers to Diarbekr, the rally ing-point of the 
W hite Sheep Turkomans. Zeno states that in the lollowing 
year Isma'il entered upon a new campaign in Kurdistan and 
Asia Minor, but that he returned to Tabriz without accomplishing 
his object, having be en harassed by the tac tic s of Ala ud-Daula, 
a bevlerbev , or governor in Amu nia and parts of Syria. Another 
writer says that he marc heel against Murad Khan in Irak-i 
Ajami and Shiraz. This last account is extremely probable, 
and would show that the young Turkoman had wished to make 
one grand effort to save Isfahan and Shiraz (with Kazvin and 
the neighbouring country), these being, after the capital Tabriz, 


teaching was a division of Mahommedanism vitallv momentous j the most important cities of Fzun Hasan's JYrsia. His men, 
to the 1 world of Islam. The Persian mind was peculiarly adapted ] howe ver, apparently dismayed at the growing prestige of the 


to receive the form of religion prepared for it bv the philosophers 
:>f Ardebil. The doctrines presented were dreamv and nivstic; 
they rejected the. infallibility of human wisdom, and threw 
suspicion on the order and arrangement of human orthodoxy. 
There was free scope given for the indulgence of that political 
imagination which revels in revolution and chafes at prescriptive 
bondage. As Malcolm remarks, “ the very essence of Sufi-ism 
is poetry." 

According to Dangles, the .annotator of C hardin, his real designa- 
tion was Abu 'M ath Izliak, the Sheikli Saifu '1-Hakk wu 'd-Din or 
“pure one ol tiuth and religion.'* 


enemy, did not support him, and lie was defeated and probably 
slain. There is similar evidence of the death of Alamut, who, 
it ^alleged, was treac herously handed over to be killed by the 
shah's own hands. 

fsma'il returned again to Tabriz (1501) ‘ and caused great 
rejoicings to be made cm account of his victory." In 1503 
he had added to hL conquests Bagdarf, Mosul and Jezira on 
the Tigris. The next year he was c alled tp the* province of 

•’ So thinks the editor and annotator of the* Italian Travels in 
Persia. Charles drey. 

’ I’oNsjlily Kara-dagli, as being the more dirict road. 
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Gilan to rhastisc a refractory ruler. Having accomplished his 
end, he came back to his capital and remained there in 
comparative quiet till 1507. 1 Malcolm’s dates are 
sh nt Jb St n/ Ith somcw hat at variance with the above, for he infers 

* an ' that Bagdad was subdued in that particular year ; 
but the farts remain. All writers seem to agree that in 150S 
the king s attention was drawn to an invasion of Khurasan by 
Shaibani, or Shahi Beg, the Uzbeg, a descendant of Jcnghiz and 
the most formidable opponent of Babar, horn 'whom he had, 
seven years before, wrested the city of Samarkand, and whom 
he had driven from Tmkestan to Kabul. Since these exploits 
he had obtained great successes in Tashkent, Lergliana, Ilissar, 
Kunduz, and Khwarizm (Kharczm), and, at the time referred to, ! 
had left Samarkand intent upon mischief south and west of the | 
Oxus, had passed the Murghab,and had reached Sarakhs(Scr- | 
rakhs). Isma'il encamped on this occasion at Isfahan, and there j 
concentrated the bulk of his army strengthening his northern 
(and probablv north-eastern frontier with large bodies of cavalry, j 
but maintaining an attitude of simple wat chilliness. In 1 5 1 0 » ; 
when Shaibani had irtvaded Khorasan the second time, and Jiad j 
ravaged the Persian province of Kerman, Shah Isma'il asked 1 
for redress, referring to the land encroached on as “ hereditary ”; ; 
and Shaibani replied that he did not understand on what was j 
founded the claim “to inherit.” Eventually the Persian troops : 
were put in movement, and the Uzbegs, having been divided , 
into small detachments scattered o\cr the country, fell back | 
and retreated to Herat. Their leader repaired to Merv, but ■ 
Isma'il quickly followed him and enticed him out to battle 
by taunt and reproach. Shaibani was defeated and fled, but 
was overtaken in his llight, and put to the sword, together with 
numerous relatives and companions. 

The next remarkable event in isma'il’s reign is his war with 
Sultan Selim 1. Its origin may be traced to the Ottoman 
emperor’s hatred and persecution of all heretical 
seiim' /th M° s l ( -ms in his dominions, and the shah’s anger at 
the fanaticism which had urged him to the slaughter 
of 40,000 Turks suspected to have thrown off the orthodox 
Sunnite doctrines. The sultan’s army advanced into Azer- 
baijan and western Persia through Tnkat and Krzingan. Isma'il 
had at this time the greater number of his soldiers employed 
in his newly-conquered province of Khorasan and was driven 
to raise new' levies in Kurdistan to obtain a sufficient force to 
resist the invasion. It is asscrU d by some that his frontier then 
extended westward to Sivas, a city situated in a large high plain 1 
watered by the Kizil Irmak, and that hence to Khoi, 00 in. west j 
of Tabriz, he followed the approved and often successful tactics 
of ravaging and retreating, so as to deprive his advancing 
enemy of supplies. There is good evidence to show that the 
Turkish janissaries were within an act; of open revolt, and that 
but for extraordinary firmness in dealing with them they would 
have abandoned their leader in his intended march upon Tabriz. 
In fine, at or near Khoi, the frontier-town of Azerbaijan, the 
battle (1514) was fought between the two rival monarchs, ending 
in the defeat of the Persians and the triumphant entry of Selim 
into their capital. 

There are stirring accounts of that action and of the gallant 
deeds performed by Selim and Isma'il, both personally engaged 1 
in it, as well as by their generals.- Others maintain that Isma'il ■ 
was not present at all. :; It is tolerably certain that the Turks 
w'on the day by better organization, superiority of numbers, 
and more especially the use of artillery. On the side of the 1 

Persians the force consisted of little more than ca\ airy. 

• , 

1 Angiolcllo. 

2 Knnlles, Malcolm, ( reasv. Markham, Ac. ! 

3 Zeno. Angiolcllo says that " the Sophi monarch had let? for , 

Tauris [Tabriz] in order to alembic more troops.” Krusinski infers j 
much to the same effect, for he notes that " Selim came in person 
and took Tauris from Ismail, but at the tv is? of his approach was 
obliged to retreat with precipitation.” The bf.tlle must thus have | 
been fought ryid the victory gained u h« n the shah was himself absent. 
Vet Markham quob s a journal which thus records his feats of 
prowess : “ It was in vain* that the brave Shah, v.i h a blow of his ! 
sabre, severed a chain with which the TuikiMi guns were fastened ( 
together to resist the shock of the Persian cavalry/' j 


Selim remained at Tabriz no more than eight days. Levying 
a contribution at that city of a large number >f its skilled artisans 
whom he sent off to C onstantinople, he marched thence towards 
Karabagh with intent to fix his winter quarters in those parts 
and newly invade Persia in the spring, but the insubordination 
of his troops rendered necessary his speedy return to Turkey. 
Jlis expedition, if not very glorious, had not been unproducti\i 
of visible fruits. Besides humbling the power of an arrogant 
enemy, he had conquered and annexed to his dominions the 
provinces of Diarbekr and Kurdistan/ 

From 1514 to 1524, although the hostile feeling between 
the two countries was very strong, there was no sciious nor open 
warfare. Selim’s attention was diverted from Per ia to Kgypt ; 
Isma'il took advantage of the sultan’s death in 1519 to overrun 
;md subdue unfortunate Georgia, as Jahan Shah ol the “ Black 
Sheep” had done before him; but Suleiman, who succeeded 
Selim, was too strong to admit of retaliatory invasion being 
carried out with impunity at the cost of Turkey. 

In 1524 Isma'il died ’’ at Ardebil when on a pilgrimage to the 
tomb of his father. “ The Persians dwell with rapture on his 
character,” writes Sir John Malcolm, for they deem 
him “ not onlv the founder of a great dynasty, but ir f 

the person to whom that faith m winch they glory 
owes its establishment as a national religion.” And he quotes 
a note handed down by Purchas from a contemporary European 
traveller which reports of him thus : “ His subjects deemed him a 
saint, and made use of his name in their prayers. Many disdained 
to wear armour when they fought under Isma'il; and so enthu- 
siastic were his soldiers in their now' faith that they used to hare 
their breasts to their enemies and court, death, exclaiming 
‘ Shiah ! Shiah ! ’ to mark the holy cause for which they fought.” 

Shah Tab masp/’ the eldest of the four sons of Isma'il, succeeded 
to the throne on the death of his father. 7 The principal occur- 
rences in his reign, placed as nearly as possible in 
chronological order, were a renewal of war with r*Hmasp. 
the Uzbegs, who had again invaded Khorasan, and 
the overthrow of their army (1527); the recovery of Bagdad 
from a Kurdish usurper (1528); the settlement of an internal 
feud between Kizil-bash tribes (Sliamlu and Tukulu), contending 
for the custody of the royal person, by the slaughter of the, more 
unruly of the disputants (1529); the rescue of Khorasan from a 
fresh irruption, and ui Herat from a besieging army of Uzbegs 
( ! 530); a new' invasion of the Ottomans, from which Persia was 
saved rather by the severity of her climate than by the prowess 
of her warriors (15.3.3)- the wresting of Bagdad from Persia by 
the sultan Suleiman (1534); the king’s.youngest brother’s rebellion 


1 It was about- this time that Persia again entered into direct 
1 clat ions with one of the states of western Europe. In 1510 and 
1514 Alphonso d 'Albuquerque, the governor of Portuguese India, 
.sent envoys fo Isma'il, seeking an alliance. In 1515, after occupying 
Hormuz, he despatched a third embassy under Eeinco Gomes do 
Lcmos. His object was to utilize Ihr Shiite armies in conjunction 
with the Portuguese fleet for an attack upon the Sunnite powers — 
Egypt and Turkey— which were then at war with Portugal in tie* 
East. See. for further details and authorities, I\. G. Jayne, Vasco 
da Gama and his Successors, pp. 108 -no and App. A. (London, 
1 0 1 o) . — Er>. 

3 Malcolm savs 1523, Krusinski 1525; Angiolcllo beard of his 
death at. Cairo in August 1324. Krusinski adds that Jie was forty- 
live years of age. 

Angiolcllo calls him ” Shiat themes.” As an instance, of the 
absurd transliterating f urreiil in f iance as in England the word 
" Ach-tacon " may be mentioned. It is explained in Chardin’s 
text to mean " les lidpilaux a Tauris : cost a-dirc lieux ou Von faxt 
profusion dr vivres.” Chardin’s editor remarks, " La dcrnicrc 
partic do ce mot est meconnaissable. cl jo no puis deviner quel mot 
Persan signifiani profusion a pu donner naissancc a. la corruption 
qu’on voit ici.” In other words, the first syllabic “ ach ” (Anglicc 
ash) was understood in its common acceptance for "food’ or 
” \ictuals bnt " tacon " was naturally a puzzler. The solution of 
the whole difficulty is, however, to be found in the Turco- Persian 
4jl£, duL» r- khastah khanah, pronounced by Turks hast a hona, or 
more \ulgarly asfa Hum and even to a French car ash- tacon, a 
hospital, literally a sit k-hou.so. This word is undoubtedly current 
at Tabriz and throughout northern Persia. 

7 The olher brothers were Ilkhas, Bahrain and Sam Mirza, each 
having had his particular vi nage assigned him. 
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and the actual seizure of Herat. n< eessitating the recovery of 
that city and a march to Kandahar (1536); the temporary loss 
nt Kandahar in the following year (1537), when the governor 
C:dcd it to Prince Kamran, son of Babar; the hospitable recepti* >n 
accorded to the Indian emperor Humayun (1543): the rebellion 
of the shah's brother next in age, Ilkhas, who, by his alliance 
with the sultan, brought on a war with Turkey ( 1548); 1 and 
finally a fresh expedition to Georgia, followed by a revengeful 
incursion which resulted in the enforced bondage of thousands 
of the inhabitants (1552). 

Have/ id. a son of the Turkish emperor, rebelled, and his 
anny was beaten in 1550 by the imperial troops at Konia 
in Asia Minor. He fled to Persia and took refuge 
Turkc\ ,h -^hah Tahmasp, who pledged himself to give 

him a permanent asylum. Suleiman's demand, 
however, tor extradition or execution was too peremptory lor 
refusal, and the prince was delivered up to the messengers sent 
to take him. Whatever the motive, the act itself was highly 
appreciated by Suleiman, and became the means of cementing a 
recently concluded peace between the two monarehs. Perhaps 
the domestic allliction of the emperor and the anarchy which 
in his later years had spread in his dominions had, however, 
more to do with the maintenance of tranquillity than any mere 
personal feeling. At this time not only was there religions 
fanaticism at work to stir up the mutual hatred ever existing 
between Sunni and Shi ah, but the intrigue of European courts 
was probably directed towards the maintenance of an hostility 
which deterred the sultan from aggressive operations north and 
west of Constantinople. “ ' Pis only the Persian stands between 
us and ruin " F the reported saying of Husbecq, ambassador 
at Suleiman's court on the part of Ferdinand of Austria; ‘ f the 
1'urk would fain be upon us, but he keeps him back." 

In 1561 Anthonv Jenkinson arrived in Persia with a letter 
irom Queen FI i /.abet h to the shah, lie was to treat with his 
majesty of “ Traftque and Commerce, for our Fnglish Mar- 
chants,” - but his reception was not encouraging, and led to 
no result of importance. 

Tahmasp died in 157'-. after a reign of about fifty-two 
scars. He must base, been some sixty-six years of age, having 
come to the throne at fourteen. Writers describe 

I'lhmasp s pj m as ;l ro | ni>s t man, of middle stature, wide-lipped. 

Death. ' 1 1 . 

ami 01 tawny complexion, lie was not wanting 
in soldierly qualities ; but his \irtues wen* rather negative than 
decided. The deceased shah had a numerous progeny, and on 
his death his lift h son, Haidar Mir/a, proi laijned himself king, 
supported in his pretensions by the Ki/il-bash tribe of Cstujulu. 
Another triln*, tin* Afshar, insisted on the siu'i'ession of the 
fourth son, Isma'il. Had it not been that there were two 
candidates in the held, the ('(intention would have resembled 
that which arose shortly after Tahmasp's accession. Finally 
sina'il, profiting from his brother's weak character and the 
intrigues set. on foot against him, obtained his object, and was 
brought from a prison to receive the crown. 

The reign of Isma'il 11 . lasted less than two wars. He was 
found dead in the house of a confectioner in Kazvin, having 
left tin* world either drunk, drugged or poisoned. 
No steps were taken to verify the circiinistam es, for 
the event itself was a cause of general relief and joy. He was 
succeedid by his eldest brother, Mahommcd Mirza, otherwise 
Mahommcd called Mahommcd Khudabanda, whose claim to 
Khuda - sovereignty had been originally put aside on the 
banda. ground of physical infirmity. He had the good 
sense to trust his state affairs almost wholly to an able 
minister; but he was cowardly enough to deliver up that 
minister into the hands of his enemies. Ilis kingdom was 
distracted hv intestine divisions and rebellion, and the foe 


Isma'il II. 


1 Creasy says that “ Sulinum led his armies against the Persians 
in several campaigns (1533, 15.H. *53.5. I54 8 . 1.5.53. C53l). during 
which the Turks often suffered severely through the difficult nature 
the countries traversed, as well as through the bravery and 
activity of the enemy.” All the yc.us given were in the reign of 
Tahmasp I. 

- Pure lia s. 


| appeared also from without. On the east his youngest son. 
I ‘Abbas, held possession of Khurasan; on the west the sultan's 
! troops again entered Azerbaijan and took Tabriz. His 
I eldest son, llamza Mirza, upheld his fortunes to the utmost 
■ of his power, reduced the rebel chieftains, and forced the Turks 
| to make peace and retire; but he was stabbed to death by 
1 an assassin. On the news of his death reaching Khurasan, 
Murshid Kuli Khan, leader of the I’stujulu Kizil-bash, who had 
made good in fight his claims to the guardianship of ‘Abbas, 

1 at once conducted the young prime from that province to 
j Kazvin, and occupied the royal city, 'flu 1 object was evident, 
and in accordance with the popular feeling. ‘Abbas, who had 
been proclaimed king by the nobles at Nishapur some two or 
three years before? this occurrence, nuiy be said to have now' 
undertaken in earnest the cares of sovereignty. His ill-starred 
father, at no time more than a nominal ruler, was at Shiraz, 
apparently deserted by soldiers and people. Malcolm infers 
that he died a natural death, but when or where is not slated. 


Shall ‘Abbas the Great commenced his long and glorious 
reign (1586) bv retracing his steps towarfls Khurasan, which 
had been reinvaded by the t’zbegs almost imme- 
diately after his departure them e with the Kizil-bash ***** ihc 
chief. They had besieged and taken Herat, killed the 
governor, plundered the town, and laid waste the surrounding 
country. ‘Abbas advanced to Meshed, but owing to internal 
troubles he was compelled to return to Kazvin without going 
| farther cast. In his absence 'Abd-ul-Munim Khan, the Uzbeg 
commander, attai ked the sa< red city, obtained possession <>1 it 
while the shah lay helplessly ill at Teheran, and allowed his savage 
soldiers full licence to kill and plunder. The whole kingdom 
! was perplexed, and 'Abbas had much work to restore confidence 
| and tranquillity. Hut circumstances rendered impossible his 
immediate renewal of the Khurasan warfare. lit* was summoned 
to Shiraz to put down rebellion in Kars; and before he could 
drive out the t’zbegs, hi* had to secure himself against Turkish 
inroads threatening from the west. He had been engaged in a 
war with Murad 111 . in Georgia. Peace was concluded between 
the two sovereigns in 1 500 ; but the terms were unfavourable 
to Persia, who lost thereby Tabriz and one or more of the Caspian 
ports. A stipulation wa. in* hided in the treaty to the effect, 
that Persians were not to « m: e any longer the first three caliphs, 
a sort of privilege previoudv enjoyed by Shi'itcs as part and 
parcel of their religion-) faith. 

j In 1^07 ‘Abba-) renewed operations against the Fzbegs, and 
j succeeded in recovering bom them Herat and Khurasan. Fast- 
ward he extended his dominions to Halkh,and in the south his 
generals made the conquest of Bahrain (Bahrein), on the Arabian 
side of tin* Persian Gull, and the territory and islands ol the 
| Persian seaboard, in< lusive ol the mountainous province of 
Far. I To strengthened his position in Khurasan by planting 
; ( olonics of Kurdish horsemen on the frontier, or along what is 
called the “ atak " or skirt of the Turkoman mountains north of 
Persia. In 1601 the war with the Ottoman Kmpirc, which had 
been partially renewed prior to the death of Sultan Murad in 
! 1^)5, with little siiu’cv^ on the Turkish side, was now’ entered 
| upon by 'Abbas with more vigour, 'faking advantage of the 
weakness of his aniient enemy in the days of the poor volup- 
tuary Mahommcd IIP, he lagan rapidly to recover the provinces 
which Persia had lost in preceding reigns, anil continued to 
reap his advantages in succeeding campaigns under Ahmed f., 
until under Ot liman II. a peace was signed restoring to Persia 
| the boundaries whiih she had obtained under the first. IsjikF 
On the other side Kandahar, Vhi(h Tahmasp's lieutenant had 
vickjgd to the Great Mogul, was recovered from that potentate 
in 1601). 

At the age of seventy, after a reign of forty- two years, 'Abbas 
j died at his favourite palace of Farahahad, on the coast 
Mazandaran, on the night of the 27th of January 1628. Perhaps 
1 the most distinguished of all Persian kings, Jiis fapic was not 
! merelv local but world-wide. At his court were ambassadors 
| from England. Ru-oia, Spain, Portugal, Ifolkind and India. 


1 Kru-' inski says in 
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To his Christian subjects he was ;i kind and tolerant ruler. 
The establishment of internal tranr juillity , the expulsion ot 
interlopers and marauders like Turks and Uzbeks, the intro- 
duction of salutary laws and the promotion of public works ot 
utility — these alone would render remarkable his two-score 
years of enlightened government. With a tine face. " of which 
the most remarkable features were' a high nose and a keen and 
piercing eve, 1 he is said to have been below the middle height, 
robust, active, a sportsman, and capable ot much endurance. 
It. is, however, to be regretted that this monarch s memory is 
tarnished bv more than one dark deed. The murder of his 
eldest son, Sufi Mir/a, and the cruel treatment of the two 


him with wisdom and good policy. During his reign Khorasan 
was invaded by the ever-encroaching Dzbegs, i lie kipehak 
Tatars plundered the shores of the Caspian, and the island of 
Kishm was taken by the Dutch; but the kingdom suffered 
otherwise no material loss. He died in i(>04, in the forty-ninth 
year of his age and twenty-sixth of his reign. 

About a year before* his death lie is described by Sanson,- a 
missionary from the French king Louis # XIV., as tall, strong and 
active, “ a fine prince -a little too effeminate for a monarch,’' 
j with “a Roman nose very well proportioned to other parts," 
very large blue eyes, and “a midling mouth, a beard painted 
black, shavd round, and well turn'd, even to hi ears." The 


younger brothers, were stains which could nut be obliterated by ! same writer greatly praises him for his kindness to Christian 
an aiter-repentanee. All that can be now said or done in the j missionaries. 

matter is to repeat the testimony of historians that his grief for i Ivrusinski's memoir is full of particulars regarding Shah 
the loss of Sufi Mirza was profound, and that, on his death- j llosain, the successor of Suleiman, lie had an elder and a 
bed, he nominated that prince’s son (his own grandson) his I younger brother, sons of the same mother, but the n osain 
successor. j eldest had been put to death by his father's orders, ts 

Sam Mirza wa> seventeen vears of age when the nobles, in and the youngest secreted by maternal precaution lest a similar 
fulfilment of the charge committed to them, proclaimed him late should overtake him. There was. however, a second 


king under the title ot Shah Sufi. He reigned 
shah Sufi. f ()lirtmi y t . iirs iin d bis reign was a sue* ession of 

barbarities, which can only be attributed to an evil disposition 
acted upon hvan education void of al!ei\ ilizing influences. When 
left to his own devices he became a drunkard and a murderer. 


candidate for power in the person of a half-brother, 'Abbas. 
The latter prince was the worthier of the throne, but the other 
better suited the polirv of the eunuchs and those noblemen who 
had the right ot election. Indeed Suleiman himself is reported 
to have told the grandees around him, in his last daws, that 


and is accused of the death <>l his mother, sister and lavnuritc ! “ if they were for a martial king that would always keep 


queen. Among many other sufferers Imam Kuli Khan, con- 
queror of bar and Hormuz, the son of one of ‘Abbas's most 
famous generals, founder of a college at Shiraz, and otherwise 
a public benefactor, fell a victim to his savage cruelty. During 
his reign the l v begs were driven hack from Khorasan, and a 
rebellion was suppressed in Gilan ; but Kandahar was again 
handed over to the Moguls of Delhi, and Bagdad retaken from 
Persia bv Sultan Mur, id both serious national losses. Taver- 
nier, without: charging the shall with injustice to Christians, 
mentions the circumstance that “ the first and only European 
ever publicly executed in Persia was in his reign." He was 
a watchmaker named Rudolph Stadler, who had slain a Persian 
on suspicion of intrigue with his wife. Off < red his life if he 


foot in the stirrup thev ought to choose Mirza ‘Abbas, but that 
if thev wished tor a peaceable reign and a pacific king thev 
ought to fix their eyes upon llosain. '’ Put he himself made nc 
definite choice. 

llosain was selected, as might have been anticipated. On 
his accession (P>Q.O he displayed his attachment to religious 
observances by prohibiting the use of wine causing all wine 
vessels to be brought out of the royal cellars and destroyed, and 
forbidding the Armenians to sell any more of their stock in 
Isfahan, l'he shah's grandmother, by feigning herself sick and 
dependent upon wine only for cure, obtained reversal of the 
edict. For the following account of Shah IJosain and his 
successors to the accession of Nadir Shah, Sir Clements 


became a Modem, he resolutely declined the proposal, and was j Markham’s account has been mainly utilized, 
decapitated. His tomb is to be recognized at Isfahan by the 
words “ Cy git Rodolphe” on a long wide slab. Shah £ufi died 
(1641) at Kashan and was buried at Kum. 

His son, ‘Abbas II., succeeded him. Beyond regaining 
Kandahar, an operation which he is said to have directed in 
person when barely sixteen, there is not much to 
mark his life to the outer world, 
relations, he received embassies from Europe and a deputation 
from the French Hast India Company: he sought to conciliate 
the Uzbeg.s by treating their refugee chiefs with unusual honour 
and sumptuous hospitalitv ; he kept on good terms with Turkev ; 
he forgave the hostility of a Georgian prince when brought to 
him a captive; and he was tolerant to all religions -always 


Abbas II. 


The new king soon fell under flu* influence of mull.ilis, and was led 
1 so far to forget his own origin as to persecute the Sulis. Though 
! good-hcai ted he was weak and licentious; and once out ol the 
hands ol the fanatical party he became ensnared by women and 
entangled in harem intrigues. l ; or twenty years a profound peace 
pi e\ ailed throughout the empire, but il was the precursor oi a 
terrible storm destined to destroy the Salawid dynasty ;md scatter 
\. . r • j calamity broadcast oyer Persia. In the mountainous districts of 
S ° ( ^ Kandahai and Kabul the luudy tlibes ol Afghans had lor centuries 

led a wild and almost independent life. They were divided into 
two great branches- tile Ghilzais of Ghazni and Kabul and the 
Saduzais of* Kandahar and Herat. In T702 a newly-appointed 
governor, one Shah Nawaz, called Gurji Khan from having been 
wall ” or nflcr of Georgia, arrived at Kandahar with a tolerably 
huge force. He was a clever and energetic man, and had been 
instructed to take severe measures with the Afghans, some of whom 
weie suspt cted of intriguing to restore the city to the Delhi emperor. 

iu 
;il 

proceedings, and a Glul/ai chief 


regarding ('hristians with espec ; al favour. But he was a drunk- 
ard and a delmirlu-e, and rhn.niders arc divided in opinion I ;V Kandahar had I, ccn tor sixty- jears imi.iU rn.ptc.lly i 

, . . . hr 1 rv e , * , 1 • tlii* shall s possession. the governor appears to have given giea 

as to whether he died from the effects ot drink or licentious j oM ,. mo . hy t h<- harshness oi lus proceedings, and a Glnl/ai chk 
living. That he changed tin* system of blinding his relatives : 


from passing a hot metal over the open eve to an extraction 
of the whole pupil is indicative of gross brutality. ‘Abbas It. 
died (i66«S) at the age of thirty- eight, after a reign of twenty- 
seven years, and was 'buried at Kum in the same mosque as his 
father. 

'Abbas was succeeded by his V>n, Shah Sufi II., crowned Ti 
second time under the name of Shah Suleiman. Though v^eak. 


named Mir Wa'iz, who had complained of his tyranny, was sent a 
prisoner to Isfahan. This pi-rson had much abililv and no litth- 
cunning. He was permitted to go on a pilgrimage 1 > Mecca, and 
on his return in 1 yt»S he so gained upon the confidence ol the 
IVrsi.in court that lie was allowed to go hack to his country. At 
Kandahar he planned a conspiracy against the government, slew 
Gurji Khan and Ins retinue, seized the city, defeated two Persian 
armies sent against him, and died a natural death in 1715. His 
brother, Mir 'Abdallah, succeeded him in the government ot the 
Afghans; but after a few months. Mahmud, a son of Mir Wa'iz, a very 


dissolute and cruel. Suleiman is not without his ! young man, murdered hi* uncle and assumed the title « if a sovereign 

* u e man. panegyrists. Chardin, whose testimony is all the j prince. 

more valuable from the fart that he was contemporary with .. * 1 1 ‘*! l<> meanwhile, the Saduzai tribe revolted at Herat, and declared 
. , . • , ( ■ n - 1 - *, , . itself independent in 1717; the Kurds overran tlu* country round 

him, relates many stones characteristic of his temper and habits. Hamadan; the Uzhegs desolated Khorasan; and the Arabs of Muscat 
He kept up a roprt at Isfahan which surprised and delightei seized the island of Bahrein and threatened Bander Abbasi. Thus 
his foreign visitors, among whom were ambassadors from surrounded by dangers on all sides the wretched shah was bew ildered. 

European state*; and one learned writer, Kaempfer, credits j He made one vain attempt to regain his possessions in tin* Persia n 

1 Malcolm. j - prtsmt State of Persia (London, 1005). 
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Ihi* fugitive shall we, jomed bv N'a ! ir K li, a ndber chief, who 
murdered Isilh 'All, and, bavin, easily apj im e 1 the .'•hall, received 
the command ut the royal aimv. In 1 7 Ashrat became . 


■ 1 ppeun -I 
. 1 1 - l i •_ » u - « d 
1 lie ba 1 ! Ir 


Tin- i oiirt ot Isiahan h.- I no sooner received lidim.; of the; 
duisl ( i than M.dimud. with a lnr.a* ;:imv ol Algh.uis. linadvd 
i ’> i i ii tin- year i/m. -• i Kerman, and in lln- 

* U1 " lolle' i"v ii .nKauod to within imir da\s’ man h ol 

mason. ,-■« , i l-.l.dian. 1 lie 1 li.di olleted lnm a sum ot 

iiMiii v to return >o K.iud».ihai, but the Atc.h m answered by ndvnnc- 
m; to a pi m e ( died ( liilnabad, wiiiini o m. ol the capital. The 
ill iIim i; dim I i *< -aa u army, h istil\- i . din ted. ad \ .meed to attack 
the nl"i>. ll> 'em re w«n led by ;-iu ikh '.Mi kh in, covered by 
twenty tour tic I ! pu i_r .. d lie wali i d Ar ilu a tommatided tin* 
1 1 1 1 1 , and the 'ium.idu’ d-d.mlah, or prime mini'-Pr, the h it wing. 

1 lie \\h ]e Ion e in. Mini el to p.iimi men, while thi Algli.. ns could 
not roinl h df Id it number. 

Oil the Nih <■! Man Ii 172; ihe riidilv dn-.-.ed hosts of Persia 
eppean d In ti re the Jit ■ 1 e band of Afvh.m--,, who were st.orched and 
disli'.pr i d b\ tli'U' loa.; mail lie-,, lln* wall ot \rabii (ominenred 
iln* ba 1 tie by a: tacking the lelt win:; of the Afghans with gout 
fury, rout in;; it, and plundering their ramp. Tin* prime nimislvi 
liimi'diali ly ait awards at talked t he*, cmr-uiv ' s ii.;hl wine,, but was 
routed, and the \ fghn ns. taking adv.m I a ge ol t ho o ml u-aon . i .1 pt 11 red 
the LVi-ian t; 1 1 1 1 and turned them, 011 lie* IVia-m lentre. who lletl 
in coinu ion wit In mt* striking .1 blow. Ilu* wall of Ar.ibia escaped 
into J.slalian, and Mahmud the A fell in gained a lomplete vielmv 
1 ifteen thousand lVr*uins remained dead on the tu Id. A panic 
now sc l/ed on th* .surroundin'; inhabitants, and thousands of count i v 
people Jli’d into 1 lie city, iduhaii w.r. then oneol lie- m.»d ma;;iu 
licent eitiiM iu Vsia, containing more thin iico.n. m 111I1 ibit.iut 
Mahmud seized 011 the Armenia n suburb ot Julia, and rive-. led the 
doomed city; but Tallin asp, son of the shill, hud pnw ion ly escaj>» d 
into the 111., uni, mis of M lz.md.ir.m. l aimae soon l>« ,;an to pu* ; 
hard upon the bedc-gel, and in SepLcmb -r Sluli i.los.im offered 1 » 
capitulate. Having been conducted to the Afghin camp, he tK< I 
tin* roy.Ll plume c»f fc'.ilhei s on I he \ on n; rel el’s lurbau 
' a mU , } S with hi-> own Iliad; and 400 > A I ;!i » a me ord**ie 1 to 
surpa on. fJ( . (U | )V |j u . palm* and g.ilcM ol tin; coy. 1 Mahmud 
i ntered Isfahin in tiuiniph, with tin* tapliv v slnh on his left hind, 
.•ml, seating lnm-.elf on liie thomeiu the rov d piluce, le* w salute l 
as sovereign ol I’ei.-da by the uul. ». Innate H <■-. 1 1 1. When I alim « a>, 
the fngi I ive pnne e, n'e *ive 1 t idea’,-, ol tin* abdicati »a ot hi. lath* i, 
In* at once assum'd the title ol sh i!l .it K i/v in. 

'I’u r key and Ku.ii.i \vm e not H » ,v to t d,e ;-d v anla g* of tin* ( ala mi- 
ties ot IViSia. The Ta.ks seized 011 J l ! 1 ■>, Tain 1/ and llamadan, 
while l*et< r the Gicat, vh >se* aid hid bei 11 sou ght by the liii'iidk • » 
'I'ahnusp, lit te 1 out .1 lleeL on I he C.ispi 111.- The Ku » a ms 01 i.upn l 
Shir van, and t lie pro\ nice ol < '.llau smeli-weT of tin* G i 4a. in ; :i and 
Peter made a treity with lahm sp If. in July T/2. , . I bv winch lu* 
agreed to drive tin* At *h ms out ot 1 *«*rsi.i on comb. 1011 that 1 >arb m 1 
(Pel bend), Palm. Gilan, Ma/a ncl.iran and A. Lai. ibid wen- 1 • b • I 
to Russia in perpetuity. These ueie all the rn lu st an 1 niu.-.f 
impoilant northern province-. of Per-ia. 

JMeailw lnle the mvadi r, 111 l 7 2 -;, 11 in it 1 d v > > • >f t lie pi iur ipal • Vr ini 
nobility to a buupiet and 111 iss.u rc 1 lln in. to prevent t ! m 1 1 r 
children ri-»iu g up m vengeance they wen* all iintrdi ltd al-.o. Tim 1 
he proceed* d to -1 . 1 11 • ^1 1 1 « *r vast nuinbei . of the t opens of I-.fali m, 
uni i I the pi ice was lie.nly depopulate 1 . Not contc-nl. with tin s, 
in Tcbiuarv i/J/, lie assembled all the rapines ol tin- id\.i 1 lanulv, 
except tin* di di, in tin* munvanl « »t the p d ice, and c.m-ifd tin 111 
all to be murdered, Ci.nr.ii.eiKi : e the missu.te with h^s own hand. 
'J he wr tch'‘d I losn n w,i . him .elf wounded in ende i\outi n; \’a id ,T 
to sa\ 1* I11, ml mt son only fin* year-, ot ape. All tl^e mdc.ot Ilu* 
royal tamiiv, exrejit Jlo-ain him -.elf. 'P. 1 11111 ru> and two childiei. 
are s lid to haw pen lied. \i lmiph the 1 ,hiinian iin-.cicn n 
M.dimud iln*d. at tin* e. il\ r .1 ;■ ol t went \ -se\ en, r>n tin* eend ot 
Apill t / - S • With sian lv cu*- nee 1 ;, In* hid wind s'lo'al ler-., .1 
bio.nl Jet e with a Hal no ,e, a 1.1111 lx anl, and -.<pu iiin ; « \ e , w im h 


alarmed, and led an Alihan <mn\ into Khm.isan, when* '*** s . 0/l . 
he Wits defeat ci 1 by Nadir at I >aim;huu, and lorceil to 0 ' “* ans ’ 
iitneii. line Peisiaii ;;eii<ial lollowed 1 k )-,e in his rear and ayain 
deli. iii'd linn unlade 1-tali 11 111 No\emb«r ot the same ve.ir. 

The At';hnis ll te* 1 ihioii”h tile town; and A-hral, liiurderm; the poor 
oi l shah !i s.1111 on his way, hurried with the wieik ol his aimy 
tow ids Shu.;/. On the 101I1 ol Nmiiiiitr tin* victoiioiis N..dir 
entered lstahan, and was soon lollowed lay tin youti,; --hah dalimasp 
ll., who burst into tears when lie beheld the mined palace ol 
Ins anccsluts. i 1 1 -> mother, who had israped the numerous mas- 
sacre*:-, by di->';uisiu«; lu*t -r lf as ,1 slay,- and peilonmn;; thr* most 
di;!,i\u linj; oJlices, now cam * I'oilli and tlm w lur*elf into lus anus. 
N dir did not m\o hi-, cm lines tune to recover li’oin tin ir deteat, 
lie lollowvd tlnvi up, and u.;um utteily loimd them 111 Januaiy 
i/;o. A-Jti il tm.d to e.i.ine to Kami. .liar almost alone, but was 
miiidered bv a pntv c f Palmli lobbers; and thus, by tin* /emus ol 
Nadu, lu-> nui\e laud was delivered liom the teinble Alihan 
liivadei... 

The ambition of N uhr, however, was far greater than his loyally 
On pretexi ot imap.icilv. In* dethroned I'ahmasp II. in i/.>T and 
sent him a prisoner imo Khorasan, when* lie was p a n Q f 
murd-'K d sonn* years alieiwanls by N dir’s son while v; a / au /j s . 
tlm c.unpienu was al .1 ul on his Indian expedition, 
lor ,i s ii. >1 1 tune the wily usuipei pku .*d jahmasp’s son on tin* 
lliioin*. a little child, vvi.h tlic* title ol ’Abbas 111 ., while he con- 
tni.i d linn .ell with tin* ultu e of rcydit. Poor little 'Abbas died at 
a very convenient time, in Ihe year 17m, and N dir then threw oil 
the 111.1-k. 1 le was proi 1. min'd shallot Persia by a vast assemblage 

cm the plain oi Mo^han. 

]’»\ r the fall of the Safauitl dynasty Persia losl her race of 
national monarch's considered not only in rcsyicd of oiigin and 
I lirthplacc* 1 ml in essence and in spirit. Isma'il, Talimasp and 
Whims, whaievcr their fa 1 ills and lailinys, were i > eisian and 
peculiar to Persians. Regarded in a sober Publish spirit, the 
n-iyii of the; «;re.it ‘Abbas is n ndeic-d mvllnc.il by crime. Put 
somethin:.; liberal in the philosophy of their progenitors threw 
an attr.u tiveness over tin; eaihei Safawid kinys whiih was 
wanting in those who came alter them. 'Ihe fact is that, two 
centuries after Shall Isma'il’s accession to the throne, the Safawid 
i.i' C of kings was efldc*; and it became necessary to make room 
1 u* a morn vigorous if not a more lasting rule. Nadir was the 
stiong m.1.11 for the hour and occasion. He had been designated 
a “robber chief”; but bis antecedents, like those of many 
others who have filled the position, have adeeming points of 
mei •dmmatic intere*,' . 

A mg) attached to kiusin.-dd's volumes illnst j ates the extent 
of Persian tenilorv in tyjS, or out* year before Ashraf was finally 
d'*ic*atc‘d by Nadir, and s««me eight years prior to 
tin* date on which Nadir was himself proclaimed king. ^ 1728 *^° 
It shows, during th** reign of tie* Safawids, Tillis, 


M.'hmud died, at till* e. 1 1 \* .1 ;■ ol t went V -sev c*ll, OH the JJllil ot 
Apill t/js. With scare lv ; • ; 1 * • nei 1;, h-* hid l -und shoiil ler-., a 
hi 1 1. id J'cii * with a Hal lio-,e, a 1.1111 lx anl, and gm iiin ; « v v , w 1 1 it h 
were generally downcmt. 

M.ihmiid w.i; sin vim*. h*d 1 -, lu. In .1 cou -ei. A hr.it, th- - » * 1 ol 
M ir 'At >d.i 11 . di 1 I ' ■ w 1 -. .1 b: 1 v i- bn t eiai' l A t ;h i i . II- ■, i\ • in* 

« lc* l hron 1 d sh ■ h a hand .0 me .1 1 low 1 m i . and si rov e. b\ .1 mild pi *1 n \ 
to acijuii'c p ipul.ml v . In 17-7, alter a ^.lioit w.u. lie *a 'in* I 
a Itcaiv with the 'I'u t k s ac know k > I*; 1 : i*.» th*' '-nil. in a. i m«‘l ot 
Ihe M" ! u .. Put. the lortun.ite st-r ol 'l.ilinn a 11. wa-. now be 
: ; I il * * 1 i" 1 > ri .e, and tin* ikiy . ot Al'.di in ll -.11rp.it 1 m vvep* Jiune» Tid. 
1 In li t 1 colli -i ted a small .11 m v in M tz.md.u.m, and wa • supported !• ’ 
lath \h Khan, tin* pmverhil chn 1 ot tlu.* K.; |ir lnlie. In 1,-7 

1 Wvh v _• a 11 account ot 1 1 n* A I'-dia u niv a -101 a n 1 • a Lot l.taliau 
1 1*0111 :iii cwawitii' s, l a;h'*r Krusi i-,ki. piocui 1I01* ol th.* }*■ mt . at 
t li.it ])lac *, \. h< *-.■ • 1 alciest mg wo.!, v. .1 ; 1 1 air-la tr 1 mlo 1 hr;l. -h ri t h< 
l.’.st' Cc'til urv*. 

“ Iu 17 21 Sullan Ho-,am sent an c mbas ,y ( » tin K u -.ian-.. mm kin r 
aid again-. I flic* Algh.m*.. Ill Mav 1 7-- a llotiil i d.-L« nl« d tin* \’ol . 1 
commanded by T ar Pcb r and mi tin i c,a of Julv tin* P11-.-1.1n 
ling lust wavi 1 over the Caspian. Calm w 'si-ccupi' 1 b* x- mo un.a 
undei General Matu Id in. 

• 'I’he Ru ian-- roil' mini in (aim noil i y \. in- 1 t!n*v w ■!«■ 

obllgt'd to cvacimt" it, « wing to tin* unh^althnii* ul the dim tic*. 


A mg) iittadied to ki usitiski's volumes illnsti ates the extent 
of Persian tenilorv in 17JS, or oik* year before Ashraf was finally 
(Pleated by Nadir, and some eight years prior to 
the date on which Nadir was himself proclaimed king. ^ 1728 *^° 
It shows, during tlu* reign of tie* Safawids, Tillis, 
l>ivun, khoi and Pagdad to ha\e been within the limits of 
Per.ii on the west, and in like manner Palkh and Kandahar 
to have been included within the eastern border. '1 here is, 
however, also shown, as a result ol the Afghan intmsion and 
the iinjioteney o| flic Inter Seiiiwid kings, a long broad strip of 
( mint rv to tiie west, including Tabriz and 1 lamad.in, marked 
* ’conquests of tin* 'lu, ks," and the whole west shore of the ( aspian 
IrtMii Adrakau to M.iz:mdainn matked “ eonijiirsls of the czar 
of Muscovy “ ; Makran, \- r it t en Meeran, is designated “ a warlike 
independent noi'.it.” ll further allowame be made for the 
<ii*di*i**t h Id by tl"‘ \ ’.an invaders as part of their own country, 
it \\.ll b* S' ■> at lnm greatly the extent of Persia proper was 
reduc' d, and what a wotk Nadir had before him to restore the 
kingdom to its former proportions. 

Put lie* former propoi t ions Jiad been partlv reverted to, and 
would doubtless have been in some respects ixeeedid, both in 
Afghani-. tan and the Ottoman dominions and on the slcrc-s ol 
lln* (asp. an. by the action of this indefat ipal >le general, bad not 
I'ahmasp II. been led into a, premature treaty with the 'Turks. 
Nadu 's anger and Indian.. t ion had bewn great at this weak 
proceeding; indeed,' "lu* had made it the oMensible cause of the 
‘hall’s deposition. He had addressed letters <0 all •the military 
chick of the country, calling upon them for support; he had scnl 
mi envov to Constant inophi insistin'!" upon thc f sultan’s rcstorn- 
, ■ si ol the Persian provinces still m his possession- that is. 
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Beorgia and part of Azerbaijan —and he had threatened Bagdad 
with assiult. As recent, he had failed twice in taking the city 
of the caliphs. but on the second occasion he had defeated and 
killed its gallant defender, Topal 'Othman, and he had suc ceeded 
in regaining 1 'itlis, Kars and Erivan. 1 

Kiissa and Turkey, naturally hostile to one another, had 
taken occasion of the weakness of Persia to forget their mutual 
(juarrels and unite to plunder the tottering kingdom of the 4 
Safawid kings. A partition treaty had been signed between 
these two powers in 17 23. by which the e/ar was to take Astara 
bad, Mazandaran, Gilan, part of Shirvan and Daghistan. while 
the acquisitions of the Porte were to be traeed out by a line drawn 
from the junction of the Aras and Kur rivers, and passing along 
>v Ardebil, Tabriz and llamadan, and thence to Kermanshfili. 
Tahmasp was to retain the rest of his paternal kingdom on con- 
dition of his recognizing the treaty. The ingenious diplomacy 
of Russia in this transaction was manifested m the fact that she 
had alreadv acquired the greater part of the territory allotted 
toller, while Turkey had to obtain her share by further con- 
quest. Put the combination to despoil a feeble neighbour was 
outwitted by the energy of a military commander of a remark- 
able type. 

I).— From the Accession of Nadir Shah , in i~j6 to 

Nadir, it has been said, was proclaimed shah in the plains 
of Mogluin in 174O. Mir/a Mahdi relates how this event was 
brought about by his address to the assembled 
/w/r's nobles and officers on the morning of the “ Nau-niz,” 
or Persian New-\ears Dav, the response to that 
appeal being the oiler of the crown. The conditions were that 
the crown should be hereditary in his family, that the claim of 
the Safawids was to be held for ever extinct, and that measures 
should be taken to bring the Shfitcs to accept uniformity of 
worship with the Sunnites. The mulla bashi (or high priest) 
objecting to the last, Nadir ordered him to be strangled, a com- 
mand which was carried out on the spot. On the day following, 
the agreement having been ratified between sovereign and people, 
he was proclaimed emperor of Persia. At Kazvin the ceremony 
of inauguration took place. The edict expressing the royal 
will on the religious question is dated in June, but the date* of 
coronation is uncertain. From Kazvin Nadir moved to Isfahan, 
where he organized an expedition against Kandahar, then in 
the possession of a brother of Mahmud, the conqueror of Shah 
Hosain. But before setting out fur Afghanistan he took 
measures to secure the internal quiet of Persia, attacking and 
seizing in his stronghold the chief of the marauding P.akhtiaris, 
whom he put to death, retaining many of his men for service 
as soldiers. With an army of 80,000 men he marched through 
Khurasan and Seistan to Kandahar, which citv he blockaded 
ineffectually for a year; but it finally capitulated on the loss of 
the citadel. Balkh fell to Riza kuli, the king's son, who, 
moreover, crossed the Oxus and defeated the Fzbegs in battle. 
Besides tracing out tlx* lines of Nadirabad, a town since merged 
in modern Kandahar, Nadir had taken advantage of the time 
available and of opportunities presented to enlist a large number 
of men from the Ahdali and Ghilzai tribes. It is said that as 
many as 16,000 were at his disposal. His rejection of the 
Shfite tenets as a state religion seems to have propitiated the 
Sunnite Afghans. 

Nadir had sent an ambassador into Hindustan requesting 
the Mogul emperor to order the surrender of certain unruly 
Afghans who had takey refuge within Indian terri- 
india. ° n ° * or y» no satisfactory reply was given, and 

obstacles were thrown in the way of the return of 4hc 
embassy. The Persian monarch, not sorry perhaps to find a 
plausible pretext for encroachment in a quarter so full of promise 
to booty-seeking soldiery pursued some of the fugitives through 
Ghazni to Kabul, which city was then under the immediate 
control of Nasr Kiian, governor of eastern Afghanistan, for 
Alahommed Shah of Delhi. This functionary, alarmed at the 
near approach of the Persians, fled to Peshawar. Kabul had 

0 

m » 1 Malcolm. 


| long been considered not only an integral part but also one of 
j the main gates of the Indian Empire; notwithstanding a stout 
resistance on t hr part of its commandant. Shir or Sliirzah Khan, 
the place was stormed and carried (173K) by Nadir, who moved 
on eastward. Mirza Maluli relates that from the Kabul plain 
he addressed a new remonstrance to the Delhi comt, lmt that 
his envoy was arrested and killed, and is escort * ompelled to 
return by the governor of Jalalabad, 'flu* same authority 
notes the occupation of the latter place by Persian troops and 
the march thither from Gandamak. It was probably through 
the Khaibar (Khvber) Pass that he passed into the Peshawar 
plain, for it was there that he first defeated the Imperial forces. 

fhe invasion of India had now fairly commenced, and its 
successful progress and consummation were mere questions 
of time. The prestige of this Eastern Napoleon was immense. 
It had not only reached but had been very keenly telt at Delhi 
before the conquering army had arrived. There was no actual 
religious war: all sectarian distinction had been disavowed; the 
contest was between vigorous Mahornmedans and ell etc Mahom- 
medans. Nadir's way had been prepared by cin umstanees, 
and as lit* progressed from day to day bis armv increased. 
There must have been larger accessions by voluntary recruits 
than losses by death or desertion. The victory on the plain of 
Karnal, whether accomplished by sheer lighting or the interven- 
I tion of treachery, was the natural outcome of the previous 
situation, and the submission of the emperor followed as a 
matter of course. 

Delhi must have experienced a sense of relief at the departure 
j of its conqueror, whose residence there had been rendered 
! painfully memorable bv ("image and riot. The marriage of 
! his son to the granddaughter of Aurangzcb and the formal 
| restoration of the crown to the dethroned emperor were doubt- 
j less politic, but the descendant of Babar could not easily forget 
! how humiliating a chapter in history would remain to be written 
• against him. The return march of Nadir to Persia is not 
recorded with precision. On the 5th of May 1730 he left the 
gardens of Shalamar, and proceeded by way of Lahore and 
Peshawar through the passes to Kabul. Thence he seems to 
have returned to Kandahar, and in May 1740 just one year 
alter his departure from Delhi— he was in Herat displaying the 
imperial throne and other costly trophies to the gaze of the 
admiring inhabitants. Sind was certainly included in the 
cession to him by Mahommed Shah of “ all the territories 
westward of the river Attok,” hut only that portion of it, 
such as Thattali (Tatta), situated on the right bank of the 
Indus. 

j From Herat he moved upon Balkh and Bokhara, and received 
the submission of AhuTEaiz Khan, the Uzbeg ruler, whom he 
restored to his thrum* on condition that the Oxus 
should he the acknowledged boundary between the conquests 
two empires. The khan of Khwarizm, who had made 
repeated d( predations in Persian territory, was taken prisoner 
! and executed. Nadir then visited the strong fortress of Kelat, 
to which he was greatly attached as the scene* of his boyish 
exploits, and Meshed, which be constituted the capital of his 
j empire. Ih* had extended his boundary on the east to the 
Indus, and to the Oxus on the north. 

On the south he was restricted bv the Arabian Ocean and 
Persian Gulf; but the west remained open to his further 
progress. He had in the first place to revenge the 
death of his brother ll.ral.im Khan, slain hy the " ,e 

m . .esghians: and a campaign against the Turks might 
I follow in due course. The first movement was unsuccessful, 
, and indirec tly attended with disastrous consequences. Nadir, 
when hastening to the support of some Afghan levies who were 
doing good service, was find at and wounded bv a stray assailant; 
suspecting his son, Riza Kuli, of complicity, he commanded the 
unfortunate prince to be seized and deprived of sight. From 
that time the heroism of the monarch appeared to die out. lie 
became morose, tyrannical and suspicious. An easy vic tory 
over the Turks gave him but little additional glory; and he 
readily concluded a peace* with the sultan which brought but 
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insignificant gain to Persia. 1 Another battle won from the 
Ottoman troop-* near Diarbekr by Nasr l/llah Mirza, the \ oung 
prince who had married a princess of Delhi, left matters much 
the same as be! ore. 

The last years of Nadir's life were full of internal trouble. 
On the part ol the sovereign, murders and executions; on that 
of his subjects, revolt •und conspiracy. Such a state of things 
could not last, and certain proscribed persons plotted the 
destruction of the half-demented tyrant. He was dispatched 
by Salali bey, < aptain of his guards (1747). He was some sixty 
vears of age, and had reigned eleven years. About the time of 
setting out on his Indian expedition he was described as a most 
comely man, upwards of 6 ft., tall, well-proportioned, of robust 
make and constitution; inclined to be fat, but prevented bv the 
fatigue he underwent; with fine, large black eyes and eyebrows; 
of sanguine complexion, made more manly bv the influence of 
sun and weather; a loud, strong vqjcc; a moderate wine-drinker ; 
fond of simple diet, such as pilaos and plain dishes, but often 
negle< t fill of meals altogether, and satisfied, if occasion required, 
with parched peas and water, always to be procured. J 

During the reign of Nadir an atiempt was made to establish 
a British Caspian trade with Persia. The names of Jonas 
ilanway and John Klton were honourably connected with this 
undertaking; and the former has left most valuable records of 
the time and ( ountrv. 

From Nadir Shah to the Kajar Dynasty. After the death of 
Nadir Shall something like anarchy prevailed for thirteen years 
in the greater part of Persia as it existed under 
^Anarchy ^l 1,1 ! 1 "Abbas. No sooner had the crime become 
known than Ahmad Khan, < hief of the Ahdali 
Afghans, took possession of Kandahar and a certain amount j 
of treasure. By the action of Ahmad Ahdali, Afghanistan was 
at once lost to the Persian crown, for this leader was strong 
enough to found an independent kingdom. The chief of the j 
Bakhtiaris, Rashid, also with treasure, lied to the mountains, , 
and the conspirators invited 'Ali, a nephew of the deceased j 
monarch, to ascend the vacant throne, flic Bakhtiari encour ' 
aged his brother, 'Ali Mardan, to compete for the succession j 
to Nadir. The prince was welcomed by his subjects; he told j 
them that the murder of his unde was due to his own instigation, ! 
and, in order to conciliate them, remitted the revenues of the 
current vear and all extraordinary taxes for the two wars 
following. 

'Faking the title of "Add Shah, or the. tk just ” king, he 
commenced his reign by putting to death the two princes Ri/.a 
Knli and Nasr l Hah, as well as all relatives whom he considered 
his competitors, with the ext eption of Shah Rukh, son of Ri/a 
Kuli, whom he spared in case a lineal descendant of Nadir 
should at any time be required. But he had not* removed all 
dangerous members of the royal house, nor had Jie gauged the | 
temper of the times or people. * Adil Shah was soon dethroned 
by his own brother, Ibrahim, and he in his turn was defeated 
bv the adherents of Shah Rukh, who made their leader king. 

'Fhis young prince had a better and more legitimate title 
than that of the grandson of Nadir, for he was also grandson, 
on the mother’s side, of the Safawid Shah Husain. 
Shah Rukh. generous and liberal minded, and of pre 

possessing exterior, he proved to be a popular prince. But 
he was neither of an age nor character to rule over a people led | 
turbulent and disaffected chiefs, ever divided by the con- 
flicting interests of personal ambition. Sa'id Mahommed, son 
of Mirza Baud, a chief mullah at Meshed, whose mother was 
the reputed daughter of Suleiman, declared himsell king, and ! 
imprisoned and blinded Shah Rukh. YuMif 'Ali, the general 
commanding the royal troops, defeated and slew' Suleiman, anil 
replaced his master on the throne, reserving to himself the I 
protectorship or regency. A new combination of chiefs, of 1 
which Jiafir the Kurd and Mir 'Alum the Arabian arc the ] 

1 Creasy says tlu» war broke out in 174 g but was terminated i 
in I7p» by a treaty whit li made little change in the old airango- 
ments fixed under 'Murad IV. 

“ Fraser’s History of Nadir Shah (1742). 


principal names handed down, br night about the death of 
Yusuf ‘Ali and the second imprisonment of Sh ill Rukh. These 
events were followed by a quarrel terminating in the supremacy 
of the Arab. At t hi - juncture Ahmad Shah Ahdali reappean d 
in Persian Khurasan 1mm I brat: he attacked and took posses- 
sion of Meshed, slew* Mir 'A lam, and, pledging the local chiefs 
to support the blinded prince in retaining the kingdom of his 
grandfather, returned to Afghanistan. But thenceforward this 
unfortunate young man was a mere shadow of royalty, and 
his purely local power and prestige had no further influence 
whatever on Persia as a country. 

The land was partitioned among several distinguished persons, 
who had of old been biding their opportunities, or were born of 
the occasion. Foremost among these was Mahom- 
med Hasan Khan, hereditary chief of those Kajars confusion 
who were established in the south-east corner of 
the Caspian. His father, Path 'Ali Khan, after sheltering Shah 
Talunasp 11 . at his home in Astarahad, and long acting as 
one of his most loyal supporters, had been put to death by 
Nadir, who had appointed a successor to his chiefdom from the 
“ Yukari " or “ upper " Kajars, instead of from his own, the 
11 Ashagha,” or “ lower.” Mahommed, with his brother, had 
Fed to the Turkomans, bv whose aid he had attempted the 
recovery of Astarahad, but had not succeeded in regaining a 
permanent footing there until Nadir had been removed. On the 
murder of the tyrant he had raised the standard ol independence, 
successfully resisted Ahmad Shah and his Afghans, who sought 
to check his progress in the interests of Shah Rukh, and even- 
tually brought under his own sway the valuable provinces of 
Oilan, Mazandaran and Asturuh.ul 4 — quite a little kingdom in 
itself. In the large important province of Azerbaijan, Azail 
Khan, one of Nadir’s generals, had established a separate 
pvernment; and *Ali Mardan, brother of the Bakhtiari chief, 
took forcible possession of Islahan, empowering Shah Rukh’s 
governor, Abu’l Fath Khan, to act for the new' master instead 
ot the old. 

Had 'Ali Mardan declared himself an independent ruler he 
would have been by far the most important of the three persons 
named. But such usurpation at the old Safawid capital would 
have been too flagrant an act for general assent; so he put 
forward Isma'il, a nephew of Shah Husain, as the representative 
of sovereignty, and himself as one of his two ministers the 
other being Karim Khan, a chief of the Zend Kurds. Shah 
Iin.i'il, it need scarcely be said, possessed no real authority; 
but the ministers were strong men in their way, and the Zend 
especially had many high and excellent qualities. After a time 
'Ali Mardan was assassinated, and Karim Khan became the 
sole living power at Isfahan. The story of the period is thus told 
by R. ( 1 . Wat.- on : - 

The Umr rivals, Karim. Aznd and Muhammad Ilasan, nro- 
coeded 1o ‘.mile, l>v me. ms of the sword, tin- question as to which 
of Hum was to he tin* sole muster of Persia. A three- 
sided war then ensued, in the course of which each of e 0 

tin* 10111h.it. infs in 1 111 11 seenudaf one tune sure to he ... . ee 

the final conqueror. Karim, when he had arranged K 
matters at Ispahan, muitlied to the borders of Mazandariln, 
when* the governor ot that province was ready to meet him. 
\Per a closely (untested battle \ ictory r< mained with Muhammad 
Hawaii; who. however, was unahh- to follow' up the foe, as he 
hud to return in older to cneountei A/ id. 'J hat leader had in- 
\aded (.dun, hut, oil the news teaching him of flu* victory which 
the governor of Mazandaran had gained, he thought it prudent 
to retrace his steps to Sultanlv.ih. Karim reunited li is shaft (‘red 
forces at Tehran, and retired Ispahan to prepare for a second 
campaign. When he again took the field it was not to measure 
him^ lf onee more with the Kujar chief, hut to put down the pre- 
tensions of Azad. The wary Afghan, however, stmt himself up in 
Kazvin, a position from which he was enabled to inflict much in- 
j 111 v on the army of Karim, while his own troops remained unharmed 
behind the walls of the town. Karim rallied a second time to 
• 

:f There were time branches of the Kajar frjjje, i.r% the Suldus, 
Tungkut and Jaluivar. The last, according to Watson, became 
settled in Tran and Turan, and seem at lust to have given their 
name to all the tribe. * 

4 Wei son. Malcolm says that Gilan was under one of its own 
chiefs, Hidaiyut Khan. I # 



236 PERSIA i,;,„-, S 8, 

Ispahan, and in the following spring advanced again to meet A/ad. [ of that city awaiting intelligence of the old king's decease, and, 


A pitched battle took place between them, in which the anny ot | 

Kailm was debated. He retreated to tlio capital, iIum-Iv pressed | 
bv the foe. 1 hence he continued his way to Shiraz, but Azad wa-. 1 
still upon his traces. He then threw lumself upon the nurey of 
the Arabs nt the Garmsir or hot country, near the l’ersiun Gul , to 
whom the name of the Afghans was hate tul, and who rose in a body . 
to turn upon Azad. Kaiim, Ly tlieir aul, once nioie repuire-d his 1 
losses and advanced on Ispahan, while Muhammad Hasan with 
fifty thousand men was coming from the opposite direction. ready 
to encounter either tin* Afghan or the /end. The Aigh.111 did not 
await his coming, but relit cd to his government of Tabriz. 

" The /end issued from Ispahan, and was a second time defeated 
in a pitch'd battle by the Kajar. Karim took refuge behind th<- , 
walls of Shiraz, and all the cltorts of the enemy to dislodge him 
were ineffectual. Muhammad Hasan Khan in the following year 
turned his attention to Adaibai|an. Azad was no longer in a posi- 1 
lion to oppose him in the held, and he in turn became master of 
every place of importance in the province, while Azad had to seek ' 
assistance in vain first from the pasha of Pngliehul, and then lrom j 
his former enemy, the tsar of Georgia. Next year the conquering ( 

Kajar returned to Shiraz to make ail end of the only n\al who now 
stood in his way. On his side were So, 000 men, commanded bv a j 
general who had twice'defeated the Zend chief on an equal held. ■ 

Karim was still obliged to take shelter in Shiraz, and to employ 
artifice in order to supply the place of the force in which lie was , 
deficient. Nor were Ins cltorts in this respect 11n.1t tended with j 

success: seduced bv his gold, many of the troops of the Kajar \ . . , , 

began to desert their banners. In the meantime the licighbuui- \ m *)St(.T * 1L> ^ 1 tit know ledge 

hood of Shiraz was laid waste, so as to destroy the source from ! suit of Aga Mahommcd. then returned to Isfahan, where lie was 


hearing it, instantly escaped to Mazandaran, there to gather his 
tribesmen together and compete for the crown of 1’ersi.i. Taken 
prisoner by Nadir and barbarously mutilated by *Adil Shah, ) in 
had afterwards found means to rejoin his people, but bad 
surrendered Jiimself to Karim Khan when his lather was killed 
in battle. On the other hand, Sadik, brother to Zaki, who had 
won eon.-.iderable and deserved repute by the rapture of Basra 
from tlu i Turkish governor, abandoned his hold of the conquered 
town on hearing of the death of Karim, and appeared with his 
army before Shiraz. To provide against the intended action 
of the first, Zaki detached his nephew, *Ali Murad, ai the head 
of his best troops to proceed with all speed to the north; and, as 
to the second, the seizure of such families of Sadik’ 1 followers 
as were then within the walls of the town, and other violent 
measures, struck such dismay into the hearts of the besieging 
soldiers that they dispersed and abandoned their lender to his 
fate. From Kerman, howeviv, where he found an a:ylum, the 
latter addressed an urgent appeal for assistance to Wli Murad. 
This chief, encamped at Teheran when the communication 
reached him, submitted the matter to his men, who decided 
against Zaki, but put forward their own captain a the only 

* A I i Murad, leaving the pur* 


which Muhammad Ilasan drew his provisions; by degrees his army 
vanished, and he had finally to retreat with rapidity to Ispahan 
with the few men that remained to him. Finding his position 
there to be untenable, he retreated still farther to the country 
of his own tribe, while his rival advanced to Ispahan, where he 
received the submission of nearly all the chief cities of Persia. The 
ablest of Karim's officers, Shaikh 'Ali, was sent in pursuit of the 
Kajar chief. The fidelity of the commander to whom that chief- 
tain had confided the care of the pass leading into Mazandaran. 
w r as corrupted; and, as no further retreat was open to him. he found 
himself under the necessity of fighting. 'Hie combat which ensued 


received with satisfaction, on the declaration that his one 
object was to restore to his lawful inheritance the eldest son of 
Karim Khan, whom Zaki had set aside in favour of a younger 
brother. The sequel is full of dramatic interest. Zaki, enraged 
at his nephew’s desertion, marched out of Shiraz towards 
Isfahan. On his way he came to the town of Yezdikhast, where 
he demanded a sum of money from the inhabitants, claiming 
it as part of secreted revenue; the demand was refused, and 
eighteen of the head men w ore t brow n dow n the precipice beneath 
resulted in his coniplete defeat, although lie presented to his followers j ],j s window; a “ saiyid,” or holy man, was the next victim, and 


an example of the most determined valour. While attempting to 
effect his escape lie was recognized by the chief oi the other branch 
of the Kajar tribe, who hnd deserted his cause, and who had a 
blood-feud with linn, in pursuance of which he now put him to 
death. 

" For nineteen years after this event Kaiim Khan ruled with the 
tiyc of wakil, or regent, over the whole of Persia, excepting the 
kr krt province of Khurasan. He made Shiraz the seat of 
arm an. government, and by means of his brothers put 
down every attempt which was made to subvert liis authority. 

The rule of the great Zend chief was just and mild, and he is on the 
whole, considering his education and the circumstain.es under 
which he was placed, one of the most faultless characters to be met 
with in Persian history." 

Karim Khan died at his capital in 1779 in the twentieth year 
of his reign, and, it is said, in the eightieth of his age. He built , 
the great bazaar of Shiraz, had a tomb constructed over the j P u * *° death. 


his wife and daughter were to be given over to tin* soldiery, wh.cn 
; a suddenly-formed conspiracy took effect, and Zaki’s own life 
| was taken in retribution for his guilt (1779). 
i When intelligence of these events reached Kerman, Sadik 
! Khan hastened to Shiraz, proclaimed himself king in place 
! of Abu ' 1 -Fath Khan, whom he declared inronipe- . 

tent to reign, and put out the eyes of the young ' ura 
1 prince. He despatched his son Jnifir to assume the govern- 
I ment of Isfahan, and watch the movements of Wli Murad, 
; who appears to have been then absent from that city; and lie 
j gave a younger son/Ali Naki, command of an army in the field, 
j The campaign ended in the capture of Shiraz and assumption 
of sovereignty by 'Ali Murad, who caused Sadik Khan to be 


remains of Hafiz, and repaired the “ turbat ” at the grave of 
Sa*di, outside the walls. He encouraged commerce and agrieul- j 
ture, gave much attention to the shores of the Persian Gulf, ! 
and carefully studied the welfare of the Armenian community j 
settled in his dominions. In his time the British factory was j 
removed from Bander Abbasi to Bushire. 

On Karim’s death a new period of anarchy supervened. His 
brother, Zaki, a cruel and vindictive chief who, when governor , 
2akI of Isfahan, had revolted against Karim, assumed 

* the government. At the same time he proclaimed 

Abu 1 -Fath Khan, second son of the deceased monarch, and lib 
brother Mahommcd ‘Ali, joint-successors to the throne. The 
seizure of the citadel at Shiraz by the adherents of the former, 
among whom were the more influential of the Zend., may havc.j 
induced him to adopt this measure as one of prudent conciliation, j 
But the garrison held out, and, to avoid a protracted siege/he 
had recourse to treachery. The su: picious nobles were solemnly 
adjured to trust themselves to his keeping, under promise of 
forgiveness. They believed his profession, s, tendered their 
submission, and were cruelly butchered. Zaki did not long 
enjoy the fruits of bis perfidious dealing. The death of Karim 
Khan had raised two formidable adversaries to mar his peace. 

Aryi Mahommecf, son of Mahommcd Hasan, the Kajar chief 
of Astarabad, a«prbont| at large in Shiraz, was in the environs 


From this period up to the accession of Aga Mahommed Khan 
tlu* summarized history of Markham will .supply the principal 
facts required. • 

'Ali Murad reigned over Persia until 17S5, and carried on a 
successful war with Aga Mahommed in Mazandaran, defeating 
him in several engagements, and occupying Teheran and Sari. He 
died on his way lrom the former place to Jsiahan, and was sue 
ceeded by Ji'ahr, son ot Sadik, 1 who reigned at Shiraz, assisted in 
the government by an able but imprint lpled " kalantar," or head 
magistrate, named Ilajji Ibr him. 1 his ruler was poisoned by the 
agenev of con.spirators, one of whom, Saicid Murad, succeeded to 
the? throne. Hajji Ibrahim, however, contriving to maintain the 
loyalty of the citizens towards the Zend reigning family, the usurper 
was killed, and Lntf ‘Ah Khan. s«»n of Ji'ahr, proclaimed . ...... 

king. He had hastened to Shiraz on healing of hi Ki wa 

tamer's death and received a warm welcome from the 
inhabitants. Hajji Ibrahim became his chief adviser, and a new 
! minister w-as found for him in Mirza Husain Shiraz;. At the? time 
j of his accession Iuitf *A1 Khan was only in his twentieth year, 
j very handsome, tall, graceful, and an excellent horseman. While 
: differing widely in character, he was a worthy successor of Karim 
I Khan, the great founder of the Zend dynasty, l.utf 'Ali Khan had 
I not been many months on the throne* wh< n Aga Mahommcd ad- 
vanced to attack him, and invested the city of Shiraz, but retreated 
soon afterwards to Teherln, which he had made the capital of his 
dominions. The young king then enjoyed a short period of peace. 


1 A five days' usurpation of Bakir Khan, governor uf Isfahan, is 
not taken into account. 9 
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Afterwards, in T7Q n , he collected lu.s forces and marched ;iiiwt 
the Kajars. in the direction cl Isfahan. Hut Hajji Ibrahim had 
been intriguing against his sovereign, to whose tamilv he owed 
everything, 110L only with his otticers and soldiers but also with 
Aga Mahoiimn • 1 , the chit f of the Kajars, and unh-oininy oi tla 
Zend*-. hull \li Kh.111 was suddenly deserted by the whole of h;, 
army, except :--*vcniv faithful followers; and when he retreated t » 
Shiraz lie found ihe gales closed against him l»v Hajji Ibrahim 
wlm held the < lty lor t^he Ivajar clnel. Thence lallmg back upon 
i’iK-Ju:'e, he tumid that the sheikh of that town had also betrayed 
Inin. Surrounded by treason oil eveiv side, In' boldly attach* d 
and routed the chid ol Kushire «iud blockaded Sima/. His mi 
cojkj'u ia!>lc \idour g. lined him many followers, and I11* defeated an 
army Sunt against him by the Kaia’s in 1792. 

Aga Mahon. un-d then advanced in person against his rival 
He encamped with an army of ywu.o men on the plain of .Mnrdashl 
near Shiraz. I ull 'Ali Khan, in thedcadof night . suddenly at tacked ) 
the i.unp of his enemy with only a lew hundred followers. The I 
Ivijam were completely routed and thrown into confusion; but 
Agd Mahommed, with extraordinary presence ot mind, remained 
111 his tent, and at the first appearance of dawn his " muezzin, " 
or public crie;, was ordered to ialj the f.iithiul to morning prayer 
as usual. Astonished at this, the few Zend cavaliers, thinking 
lhat the whole army of Kajars had returned, tied with pi capitation 
leaving the ft Id in possession of Aga Malioiiiiucd. The sueeesstul 
Kajar then e:, lin'd Shiraz, and promoted the traitor Hajji Ibiah.m 
to be his vizier, butt 'Ali Khan took refuge with the hospitable 
( hiei of lab!, as in the heart of Khurasan, where lie succeeded in 
collecting a few followers; but advancing into bars, he was again 
debated, and forced to take refuge at Kandahar. 

> In 17114, however, the undaunted piincc once more crossed tile 
1 ei -ian lionlier, determined to make a last effort, and either regain 
Capture of 1j1S llm>n P ‘ >r ‘He in the attempt. lie occupied' Ihe 
Kerman. tdy °f Kerman, then a flourishing commercial town. 

half-way between the Persian (inll and the province 
of Khorasan. Aga Mu hummed besieged it with .1 luge army 
111 7 7 9 j, and, after a stout resistance. tile gates weie opened 
through freirherv. lor three hours the gallant young vvurtinr 
fought in tlip stieels with determined valour, but in vain. Wlien 
he saw lhat all hope was gone he, vvilh only liner followers, fought 
his way through the Kajar host and escaped to 1 Jaiii-Narmashir. 
the mod eastern (list 1 ic t of the province ot Kerman on tin* border-, 
of Scistan. 

Fui io us at the escape of his rival, Ihe savage eomjueror ordered 
a general mas-.ai.-ie; 20,000 women and children w« re sold into 
slavery, and 70,000 cy* oi the inhabitants ot keiman were biuught 
to Aga Mahomim-d on a platter. 

Fuff 'Ali Khan took refuge in the town of Ham; but the governor 
of Narnia shir, anxious to propitiate the conqurtor. be elv sm loundi d 
him as lie was mounting his faithful horse Kur.in to sei k a more 
secure asylum. The voting prime loughl bravely; but, being 
badly wounded and overpowered by mimbeis, he was m t tired and 
sent to the cant]) of the Kajar chief. The spot where he was seized 
at Ham. when mounting his horse, was marked l»v a pvtamid, 
formed, by older of his revengeful enetm , of the - bulls of the mod 
faithful of his adherents. The most hideous nvhgmties and atrot itie, 
were committed upon his person by tin* cruei Kaptr, and finally 
he was sent to Teheian and murdered, when only in his twenty 
sixth year. Evriy member ot his family and cviiv Inend w.e* 
ordeied to be massacied by Aga Mahoinmed; and the sut cr-diil 
mist leant thus tomided the dyna-.ty ot the Kajars at the pnceol 
all the best and noblest blood ol Iran. * 

Ihe Zend is said to be a branch of the E.ik tribe, dating from 
the time of the Kaianian kings, and claims to have been charged 
with the care of the 7 . nul-Avcstd by Zoroaster himself. 1 The 
tree attached to .Mark ham's chapter on the dynasty contains 
the names of eight members ol the tamilv only, /.<*. four brothers, 
one ot whom had a son, grandson and great-grandson, and one 
a son. Hour of the eight were murdered, one was blinded, 
and oik* cruelly mutilated. In one ease a brother murdered a 
brothel-, in annlher an uncle blinded his nephew. 

kajar Dyihi'-ly. Aga Mahoinmed was undoubtedly one of 
the most cruel and vindictive despots that ever disgraced a 
throne. Hut he was not without care for the honour of his 
empire in the eves ol Europe and the outer world, and his early 
career in Maznndaran gave him a deeph rooted mistrust of 
Kussia, with the officers of which powir he was in con tent 
contact. The billowing story, told by Forster,- and vur’ -1 bv 
a later writer, is charactciistic. A partv of Russians having 
obtained permission to build a counting-house at Adiraf, 

Markham. Murier says ol Karim Khan’s 1 unilv. "it was a 
l**w bumcli «>f an ohnirc tribe in Kurdistan." 

Journey fioui bmyti! to Lnghuid ^17 ii, 201 ; see nl->u Markham, 
IP* oP. 3F. 


in the bay of that name, erected instead a fort with eighteen 
guns. Aga Mahommed, learning the particulars, visited the 
spot, expressed great pleasure at the work done* 

invited the officers to dine with him, imprisoned 

them, and only spared their lives when the} hn< 

! reino\cd the whole of the cannon and razid the fort to the 
ground. This occurrence inu.-i h;iv<* taken place about 17 82. 

Forster was travelling homeward hv the southern shores of 
the Caspian in January 17X4, and from him we gather many 
interesting details of the locality and period. Jle calls Aga 
Mahommed chief of Mazundarun, as also of Astarahad and 
“ some districts situate in Khurasan,” and describes his tribe 
the Kajar, to be, like the Indian Rajput, usually devoted to the 
profession of arms. Whatever hold his father may have had 
on Gilan, it is certain that this province was not then in the 
son's po: session, for his brother, ji'alir Kuli, governor of Halfrush 
(Hallroosh), had made a ivant incursion into it and driven 
Hidabat Khan, its ruler, trom Resht to Enzeli, and Aga Mahom- 
med was himself meditating another attack on the same quarter. 
The latter's palace was at Sari, then a sifiall and partly fortified 
town, thickly inhabited, and with a plentifully supplied market. 
As " the most powerful chief in Persia *' since the death of 
Karim Khan, the Rinnans were seeking to put their yoke upon 
him. 

As Aga Mahommcd's power increased, his dislike and jealousy 
of the Muscovite assumed a more practical shape. ITis victory 
over Eutf 'Ali was immediately followed by an campaign 
expedition into Georgia. After the death of Nadir against 
( tin* wali of that country had looked around him Georgia. 
j lor the safest means of shaking off tin* yoke of Persia; and 
j in course of time an opportunity had offered of n promising 
j kind. In 17X4, when the strength of the Persian monarchy was 
concentrated upon Isfahan and Shiraz, the Georgian tsar 
, Ileraelius entered into an agreement with the empress Catherine 
, by which all connexion with the shah was disavowed, 

1 and a qu,id-\ assalage to Russia substituted the said empire 
j extending her aegis ol protection over her new ally. Aga 
Mahoinmed now demanded that Ileraelius should return 
to his position of tributary and vasiad to Persia, and, as his 
d *mand was rejected, prepan d lor war. Diviling an army of 
do, 000 men into ihree corps, lie sent one of tin so into l tigliestan, 
anotln r was to attack Krivan, and with the third he himself 
laid siege to ShuMia in the province of Karabakh. The stubborn 
n sistance offered at the last-named place caused him to leave 
t here a small investing force only, and to move on with the 
remainder ot his soldiers to join tin* cor/** d'urnicc at Krivan. 
Here, again, the dilheullies presented caused him to repeat the 
same process and to elici t a junction with his first corps at 
Ganja, the modern Elisavetpol. At this place he encountered 
the Georgian army under Ileraelius, defeated it, and manlier] 
upon Tilli-s which he pillaged, massacring and enslaving the 
inhabitants. Then he returned triumphant to Teheran, where 
| (or at Ardebil on the way) he was publicly crowned shah of 
Persia. Krivan surrendend, but Shu ha continued to hold 
out. These proceedings caused Russia to inter the field. 
Deri >ent was taken possession of by Imhov, Hakti ami Shumakhv 
, were occupied and Gilan was threatened. The death of the 
' empress, however, caused the is,uc of an order to retire, and 
’ berbent and Haku remained the only trophies of the campaign. 

In the meantime Aga Muhnmmcd's attention had been called 
| away to the east. Khora an could hardly be called an integral 
| part of the shah's kingdom so long as it was under operations 
even the nominal rule ot* tic* blind grandson of in 
.''yadir. Hut the eastern division of the province Khorasan. 
and its outlying parts were actually in the hands of 
the Afghan-*, and Merited was not Persian in i7</> in tlv* sense 
that Delhi was Hritidi at tlv outbreak of the Indian Mutiny. 
Shah kukh held his position, sm h as if was, rather under Ahmad 

Endv ‘dn-il snvs (i8|ot : “ 1 -aw.i few of tftc*--<* unliippv captives 
vvlio all li :<1 to cinbr.u:*- M dnnrm'e Inn ism, and manv of whom 
had ris«-n to thy highest bUUons, ju-a ab tin? Circassian slaves iu 
'A 'v hint in >ple." • 
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Sh;il i and his successors in Afghanistan than under anv other 
.sovereign power. Aga Mahommed deti rm tiled to restore tiie 
whole province to Persia, and. alter a brief residenee in Teheran 
( <n hi> return from the Georgian expedition, he set out tor 
Meshed. It is important to note that on the oeeadon of his 
coronation he had girded on the sabre consecrated at the tomb 
of the tuundcr of the Safawid- thus openly pledging himselt 
to support the Shi'ite faith. 

but there had been continual dissatisfaction in the capita! 
of Khorasan, and constant inroads upon it from without, winch 
the roval puppet was unable to prevent. His popularity was 
real, but never seemed to have etlect outside the limited sphere 
of personal sympathy and regard. Owing to the irequent 
revolutions in the holy city the generals of Timur Shah, king of 
the Afghans, had made three expeditions on Shah Rukh's behalt. 
Meshed had been taken and ret.iken as though he were not a 
resident in it, mueh less its Je jure king. Moreover, his two sons 
Nadir Mirza and Wali Xiamat had long been lighting, and the 
former was in 1706 the actual ruler of the place. Three years 
before Timur had diec^ and his third son, Zaman Shah, bv the 
intrigues of an influential sirdar, Paiyanda Khan, had been 
proelaimed his successor at Kal ul 

Aga Muhommed’s entry into fleshed was effected without a 
struggle on the part of those in possession. The Kajar shah 
walked on foot to the tomb of Imam Riza, before which he knelt 
and kissed the ground in token ot devotion, and was recognized 

a Shi'ite of Shi'ites. Shah Rukli submissively followed in bis 
train. Then began the last act of the local tragedy. The 
blind king’s gradual revelation, under horrible torture, of the 
place of concealment of his several jewels and treasures, and his 
deportation and de.it h (of the injuries thus received, at Damghan, 
cn route to Mazandaran), must be classed among the darkest 
records of Oriental hi dory. 

From Meshed Aga Mahommcd sent an envoy to Zaman Shah, 
asking for the cession of Balkh, and explaining his invasion ot 
Khorasan; but the Afghan monarch was too perplexed with the 
troubles in his own country and his own insecure position to 
do more than send an unmeaning reply. It is not shown what 
was the understood boundary between the two countries at 
this particular period; but Watson states that on the shah’s 
departure he had received the submission of the whole 01 
Khorasan. and left in Meshed a garrison ot 12,000 men. 

Aga Mahommcd had now fairly established his capital at 
Teheran. On his return thither in September 170O he dismissed 
Death and troo P s h->r the w inter, directing their reassembly 

Character in the following spring. The re-invasion by Russia 
of Aga ot the provinces and distric ts lie had recently 

Mahommed. wrrs t(‘d from her west of the Caspian had made 
ere at progress, but the circumstance does not seem to have 
changed his plans for the army. Although, when the spring 
arrived and the shah led his forces to the Aras, the Russians 
had, it is true, retreated, yet territory had been regained bv 
them as far south as the Talysh. Aga Mahommcd had now' 
arrived at the dose of his career. He was enabled, with some 
difficulty, to get his troops at ross the river, and take possession 
of Shusha, which had given them so mueh trouble a veur or 
two before. There, in camp, he was murdered (1707) bv his 
own personal attendants men who were under sentence of 
death, but allowed to be at large. He was then fifty-seven years 
of age, and had ruled over part of Persia for more than eighteen 
years — over the kingdom generally for about three years, and 
from his coronation for about one year only. 

The brutal treatment Hr had experienced in boyhood under 
the orders of 'Adil Shah, and the opprobrious name of “ eunuch ” 
with which he was taunted by his enemies, no doubt contribute d 
to embitter his nature. His contempt of luxury, his avoidance 
of hyperbole and dislike of excessive ceremony, his protection 
to commerce and consideration for his soldiers, the relu< tam e 
with which he assumed the crown almost at the < lose of his 
reign - all the St would have been praiseworthy in another man; 
but on his death the memory of his atrocious tyranny alone 
survived. Those Who have seen his portrait once will recognize 


Rebellions. 


the hue wherever presented. “Beardless and hrivclled," 
writes Sir John Malcolm, “ it resembled that of an aged and 
wrinkled woman, and the expression ol ins countenance, at no 
time pleasant, was horrible when clouded, as it very often was, 
with indignation. He w.is sensible of this, and could not bear 
that anv one should look at him." 

| Aga Mahommcd had made up his mind that he should be 
■ succeeded by his nephew hath * A 1 i Shah, # son ol his full brother, 
llosain Kuli Khan, governor of bars. There was 
. a short interval of confusion after the murder. The *shah*^ 
; remains of the sovereign were exposed to insult, the 
| armv was disturbed, the recently captured fort on the lelt bank 
of the Aras was abandoned; but the wisdom and resolution 
of the minister, Ilajji Ibrahim, and of Mir/a Mahommcd Khan 
Kajar secured order and acceptance of the duly appointed 
heir. The first, proclaiming his own allegiance, put himself at 
the head of a large body of troops and marched towards the 
capital. The second closed the gates of Teheran to all comers 
until Fath'Ali Shah came himstlf Irom Shiraz. Though instantly 
proclaimed on arrival, the new monarch was not crowned until 
the spring of the following year (170.S). 

The so-called rebellions which followed were many, but not 
| of any magnitude. Such as belong to local history arc three 
in number, i.e. that of Sadik Kh;m Shakaki, the 
general whose possession of the crown jewels enabled 
| him, after t lie defeat of his army at Kazvin, to secure 
| his personal safety and obtain a government; of Hosain Kuli 
| Khan, the shah’s brother, which was compromised by the 
I mother’s intervention; and of Mahommed, son of Zaki Khan, 
Zend, who was defeated on more than one occasion in battle, 
and lied into 'Turkish territory. Later, Sadik Khan, having 
again incurred the royal displeasure, was seized, confined and 
mercilessly bricked up in his dungeon to die of starvation. 

Another adversary presented himself in the person of Nadir 
Mirza, son of Shall Rukh, who, when Aga Mahommed appeared 
before Meshed, had taken refuge with the Afghans, hath * A 1 i 
sent to warn him of the consequences, but without the desired 
effect. Finally, lie advanced into Khorasan with an armv 
which appears to have met with no opposition save at Nishapur 
and Turbet , both of which places were taken, and when it reached 
Meshed, Nadir Mirza tendered his submission, which was 
accepted. React* having been further cemented bv an alliance 
between a Kajar general and the prince's daughter, the shah 
returned to 'Teheran. 

Now lliat the narrative of iVrsi.m Kings has been brought up to 
tin* period of the consolidation ot tile Kajar dynasty and comimmcc- 
! incut of the ugh cenlurv, there remains bill to summarize tin* 

; principal events 111 the reigns ot l ath 'All Shah and his immediate 
successors, Mahommed Shall and Nasru M Din Shall. 

lath ‘All Shah tame to the throne at about thirty-two veais 
of age. and ditM at sixty-eight, after a reign of Unity-six years. 
Persia's great aim was to lecover in tlu* north west, as in the north- 
east ot ln*r empiiV. th* geographical limils obtained for her bv the 
j Safawid kings; and tins was no easy matter when she had to con- 
l tend with a. strong European power whose territorial limits touched 
; her own. Tatli 'Ali Shah undertook, at. the outset, ot 
j hi-, reign, a contest with Russia on the western side of War with 
| the Caspian, which became constant ami harassing 
warlarc. Georgia was. dearly, not to revert to a Maliom- 
nicda.il suzerain. In iiSoo 1 1 s tsai , George, son and successor 
; t » t Jlerarhus, notwithstanding his loinicr professions of allegiance 
j to the shah, renounced his crown in luvour ot the Russian empeior. 
i His brother Alexander indignantly repudiated the act and resisted 
1 its fulfilment, but he was debated bv General I .a zero v on the banks 
; of the Lora. Persia then reentered the held. Among the more 
notabb- occurrences which followed were a three days’ battle, 
louglil near Echmiadzin, between the crown prime, 'Abbas Mir/a. 
j and General Zi/ianov, in which the Persians suffered much from the 
I enemy’s arlillcry. bill would not admit they' weie defeated; un- 
l successful attempts on the part of the Russian commander to get 
j possession of Envau; and a surpuse, in camp, ot the shah's forces, 
which caused them to disperse, and necessitated the king's own 
presence with reinforcements. On ihe latter occasion the shah is 
credited with gallantly'' swimming lus horse across the Aras, and 
setting an example of energy' and valour. In tiie billowing year 
'Abbas Mir/a advanced upon Shisliali. the* chief of wlneh place 
and of tin* Karabagh had declared for Russia ; much lighting eii- 
sucel, and liny an was lunnally taken possession of in the name.* of 
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the sh. li. I hr Lu-^i.iiir., mui cover, made* a futile attempt on Clilan 
hv holding troop-, at Fnzeli, which returned to Baku, vvhcic /iziunov 
fell a victim to 'he- treachery <>t the Persian governor. Somewhat 
later Ibrahim Khalil of Shusha, repenting of his Kussophihsm, 
determined to d< liver up the Muscovite ganison at that place, but 
his plans ware betrayed. and he and his relative put to death. 
Kepiis.ds and 1 ng.ig einvnls followed with varied success; and the 
down prince ot Peisia, after a demonstration in Slnrvaii. returned 
to Tabriz. lb had piactkallv made no progress; vet Russia, in 
securing posses mu of Rcrbcnt. Baku, Shuvan, She ki, Ganja, the 
Tulysh and Mngan, was probal»lv indebted to gold as well as to 
the force ol aims. At the same time Persia would not listen to 
flu overture's ot peace made to her hv the* governor gcncial who 
had sue c eed< d /izianov. 

Relations had now commence**! with Knglund aiul J British India. 
A ecitam Mulidi *Ali Khan had landed at Bushirc, entrusted by 
lie governor of Bombay with a letter te> the :hah, and 
he was followed sluutlv by an Fngh-li ciudv from the 


Relations 
with l:n#‘ 
land, India 
and France. 


gov ernor-gcncial, Captain Mahohu of the Madras 
at my. lie had not only to talk about the Afghans 


bui about the Flench, and the trade of tin* Persian 
Gulf. 'File r* -lilts vveici a political and commercial treaty, 
and a return mission to India limn Path 'Ali Shall. To him 
Frame next s< 11 1 liei message. In 18m all Aiincman merchant 
from Bagdad had appealed as the beater ot ciedeiitials from 
Napoleon, but his mission was misti listed and cairn- to nothing. 
Some live yeai -> aiterwards Jaubert, alter detention and linprismi- 
meiit oil the: mad, arrived at Teheran and went back to F.ui ope 
with a duly at 1 red i ted Persian ambassador, who concluded a ticalv 
with the Frcm h emperor at T inkenstein. On the return of the 
Persian diplomatist, a mission of many ollicers under Gcncial 
Gardanne to instruct and 1 1 1 ill the* local army was sent iiom France 
to Persia, lienee arose* the counter- mission of Sir Harford Jones 
fiom the Hi i t ish government, which, 011 atuval at 15 umb.iv in 
April 1808, found that it had been anticipabd by a previously 
sent mission 1*mm the* governor-general of India, under Malcolm 
again, then holding the rank of brigadier general. 

The home mission, however, proceeded to Pushire, and Malcolm’s 
return theme to India enabled Sir Harford to move 011 and reach 
1 lac* capital in February iSoc). A lew* days befoie Jus entry Genet al 
Gardanne had been dismissed, as the peace* of Tilsit debaiied 
France from aiding the shah against Russia. Sir 1 la 1 lord concluded 
a treaty with Peisia the month after his arrival at the capital; but 
the government of India wen* not content to leave m.itteis in his 
hands : notwithstanding the anomaly of a double* mission, Malcolm 
was in 1810 a::.iin despatched as their own particular envoy, lie 
biuught with him Captains 1 .inds.iv and t bristle to assist the 1 ’eisians 
in the Will, and presented the shah with some serviceable* in Id- 
pieces; but tlieie was little occasion for tlu* e xric 1st* ol his diplomatic 
abilitv save in his non-olhcial inteieoiir.se with the peoplr, and In re 
he availed himself of if to the great advantage ol himself and his 
country. 1 He was welcomed by the shall in camp at Fjani. and 
took leave a month aiterwards to return via Bagdad and P.asia 
to India. The next year Sir Halford Jones was relieved as envoy 
by Sir (hue Uuseley. 

Meanwhile hostilities had been rrMinied with Russia, and in 
1812 the JJritish envoy used his good ottn.es for tin* restoration t >f 
pi :ire, but 1 lie endenv our failed. To add to Die Pei sin 11 
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War. 


difficulty, in Julvot this year a tieaty was concluded 
between Knglnml and Russia, and this circumstance 
caused the envoy to diiect th.it liiitish ollicers should 
take no furtliei part in Russo-J Vrsian militai y operations. Christie 
and Lindsay, however, resolved to remain at their own risk, and , 
advanced with the Persian army to the Ai.is. I >11 the* *>ist of | 
October the ioice was sin pi ised by an attack ot the* e nemy, and j 
retieuted; the* jm \ t night 1 1 it -v weir again attacked and touted at , 
Aslandu/. Clnistie leil bravely lighting at the head ol Ins brigade; 
Lindsay saved twool Ins nine guns; but neither ot the two Lnglidi 
men was resjxjnsible lor the disaster. Lenkoran was taken by 
Persia, but retaken by Russia during the next three months; and 
on the 1 ph of October 1813, through Sir Gore Ouselev ‘s jnteiun- j 
lion, the Treaty of Gulistan put an end to the war. Persia ioimully j 
ceded Georgia and tlu* seven pro\ ine.es be fore* name d, with Kambukh. I 
On the death of the* emperor Alexander in December 1825 Prune ! 
Menshikov' was sent to Teheran to se ttle a elispule which had arisen I 
between the Iwo governments regarding the pic*sciibed frontier, j 
P>ut, as the claim of Persia to a particular district then occupied j 
by Russia could not be admitted, the special envoy was given 
his iotu;d. and war was recommenced. The chief of Talysh stiuck 
flu* first blow, and drove the* enemy from Lenkoran. The Persians 
then carried all before them; and the hereditary chiefs of Shirvan, 
Sheki and Baku returned from exile to co-opcrate with the shah’s 
general in the south. In the course ot lime weeks the only 

1 T he “ wakilu T nuilk.” governor of Kerman, told Colon* 1 
Goldsinnl, when his guest in 1800, that " his father had been Sir 
I"hn Malcolm's Alihmandnr. Then.* never wins such a man as 
‘ Malcolm Sahib.* Not. only was he generous on the part ol his 
g ivernment, but with liisuvvn money al -o . and luivtl , 
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advanced post held bv the govcrnor-geneial of the Caucasus was 
the obstinate little fortress ol Shusha. Put before* long all was 
again changed. Healing that a Russian forte of some: qooo men 
was concentiated at Titles, Mahomnied Mil /a, son ol the crown 
prince*, advamed to meet Diem on the banks of the* Zezain. He 
was defeated; and his lathei was icmted more si riously still at 
Ganpi. The shah made gicut ellorts to icnew Du* war; but divisions 
took place in his son's camp, not conducive to successful operations, 
and new proposals of peace weie made*. Bu»t Russia demanded 
Kiivan and Nakhichevan as well as the cost ol the war; and in 
1827 the campaign was reopened. Puellv, altei successive gains 
and losses, not onlv Fuvan was taken lnnn P*isia but Tabriz also, 
and tinallv’, through the inter veiilion of Sir John Macdonald, the 
English c*nvov, a new tieaty was concluded at I uikm.uu hai, laving 
down tlu* bound. 11 v between Russia and Persia. Among t lie* hard 
conditions tor the latter country wen* the ce-.sion m peipetuiiv ot 
the khanates *>t Liivan and Nakhichevan, the inability to have 
an armed vess. l m the t aspinn, and the payment of a war indemnity 
of some / ^ ■« h >. 

After Russia, the m ighboui nig state* m*xf in importance to the 
well-being of Persia was Turkey, with whom she was united oil tin * 
west bv a common line of lumber. Selim had not. War with 

scrupled, in i8o| and 1803, to allow the Russians to r U rkev ' 

make tree me ot the south-eastern coasts of the BCu k 
Sea, to facilitate operations against the slfdi’s 1 loops; and then- 
had been a passage* ot ai 111s betw cell the king’s eldest soil, Maho»li lined 
'Ali Mir/.u. and Suleiman Pasha, soil- m law of the gov ernor gc*nei al 
ol Bagdad, which is locally ci edited as a battle won by the lormer. 
But Dure was no open inptuic* bc*ivv**en tlu* two sovereigns until 
1821, when the frontier disputes and complaints *>t Persian travellers, 
mcicliauts and pilgrims culminated in a declaration ot war. This 
made 'Abbas M11 /a at once seize upon the fortified places ot Topruk 
Kal'ah and Ak Satai within the limits ot the ( Htom.iu T mpiie, and. 
overcoming the insufficient force* sent against him, lu* was blither 
enabled to extend his inioads to Mush. Bitlis, and other known 
localities. The TTnkisli government retaliated by a countei 
invasion of tlu* Persian tiontiei on the south. At that time Du 
Pasha of Bagdad was in command ol the troops. lie was defeated 
|>y Mahcinmicd 'All Mirza, then pi m< c-go\ einor of Kei mansh.di, 
who drove his adveisaiy back towards his capital and advanced to 
its imme.diati* envuoiis. Being attacked with (holei.i, hovvcvn, 
lie Persian tommaiuhr ncio-sed Die frontier, but only to succumb 
to the disease in the pass ol Kituul. In the seipiel a kind of 
desulloiy wartare appeals to have been prosecuted on the Persian 
side of Kurdistan, and the shall himsclt * .mu* dovv 11 vv ith an army to 
i l.im.id.in, Cholera bioke tail in the royal camp and caused the 
1 mops to dispel *- 

In the north tlu* progress of 'Abbas Mir/a was stopped at Bava/ul 
by a like di .idly visitation; and a suspension ot hostilities was 
,ign ed upon fur the w inter season. At Die e\ pn a 1 ion ol tour montjis 
Die sirdar of F.iivan took possession of a Turkish military station 
on the road to Ft/eium. and the clown pi mcc* 111. m lied upon that 
<ilv at the head ol jo.nun men. 1 he Ultom.m army which met 
him is said to have numbered some ->2,000; bill vutoiv' was 
011 Die side * >1 their opponents. Whether the result was owing to 
the debt turn ol 1 >,000 Kinds or not the evidence adduced is 111- 
sutlii ienl to decide. In the Lnglish recoids of the period it is stated 
that the deleal ol the Turks was complete. 

1 'milling from Dus victory, ’Abbas Mirza repeated an otter ol 
pi ace before made without avail to tlu* pasha of F.rz.erum; and, in 
ordei to conciliate him nunc* clicclu.dly, he retired within tlu* old 
limits of the dominions ot the shah, his lathei. But more troubles 
a lose at Bagdad, and other reasons intei veiled to pmliact negotia- 
tions tor a year and a half. At length, in July 182 j, tin*. Treaty ol 
Fr/eruin closed the war between 'I'm ki y and Persia. It provided 
espec iallv against a recurrence of the proved causes of war, sue h 
as extorting taxes born Peisian travellers or pilgmns, disrespect 
to the ladies ol tlu* royal haiem and other ladies ol iank piocccding 
to Mecca 01 Katbal.i (Kcibela), inegul.it levies ot custom duties, 
non ] >1111 ishiu* *ii t of Kurdish depredators ti.uisgres-.ing the boundary, 
and tin* like. 

With respitl to the eastern boundaries of his kingdom, hath 
'Ali Shall was im lunate in having to deal with a less dangerous 
ne ighbour than tlu* Muscov ite ol pcisistenl polk v and 
the Tuikot precarious friendship. T he Atghan, though 
et pin 1 to the Persian in phy-mal (nice and piovvess, was V 
his inferior in vv 01 Idly knowledge and expel ience. Mon*ovc*r, the 
lamilv divisions among tlu* juling houses ol Atglianist.in grew 
from * lav’ to day moie deslnutive to that pat 1 loti.m and sense ol 
nationality winch Ahmad Shall had held out to his countrymen as 
tlu* sole specifics for becoming a sttong people. 

The revolt of Nadir Mirza had. as he fore explained, drawn tlu* 
shah’s attention 10 Khoiasaii m the eailv pat t ol his reign; but, 
although cjuiet had fur the moment been ieMoied at Messed by 
the presence ot Him loyal camp, fresh grounds ol complaint were 
urged against the lush but powerless pi nice, and recourse* was had 
to extreme im awm s. Charged with the imnflei of a holy saiyid, 
his hands vun cut oil and his longiu* was plucked out, as part ot 
Du- liouibP puuislinu nt inflicted on him. 11 dfccs not a|)p**.ir that 
.Na«in Mnva's cause was ever Mellon ly espoused by the Atgii.m-., 
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nor that Fa ill .\!i Shall’.- claim to Mr- hoi. «*u belonging to tin ! 
i Vi i. 1 1 1 <_ 1 1 >w u , w .. . c * r\ 1 1 v o 1 O- < 1 . Flit Fm 1 \ t g a pi e\ 1 m ** o l t 

Kin >1 a '■•..111. of v. hn h Ak-hed was the capital , had lirvi r hot a min 1 
Hi. in .1 TiMiiMi1.1l dependent v i-r 1 hr crown once the dr..ih ot Nadir; ( 
and in the autumn of ih’,o the shah, under Kmsun advice. a- 
sen 'hh ■ i .1 large loree to bring into suh|cciioii all lurbulent and 
rHr.11 S'iv chiefs on the east of hi- kingdom. Yezd and hetman 
wer< the tirsl p* nt-, ot attach; Kliora an \v,s ata rwanh entered 
hv Saian.in. or the UMI t toad hou\ Teheran. Tlm expedition, led 
bv ‘ \ I >1 >as Mir/a. involved s nue haul fiihnn:; and much lo- ot ! 
hie; si", real toil,, and places w etc capt urrd, among tlmm hit ha n 
and Sena! ha <- i i • 1 1! nuv he conclud'd lh.it the objects ci nieui 
plated w e 1 0 more or less .ill, lined. All Fngli-li oHior. Colonel I 
Slier, coi an landed what was cal let 1 tlie " Ftili-h detachment . 
which r.ccompamed the prince. Thus far as regards Ye/.d, Keinun 
and Kliorasan. It was otheiv. im- with lleiat. 

llapi hirn/u’d-lhn. son of Timur Sh di. rei?md lindisturhed 111 
that citv fiom iSoo to i.sio. Since l ath ‘Alt shah's ;uce v " ion he 
and lus hmther Mahmud had been, ,n 11 vveie, under lVuian pfo- 
tution. Persia claim- d the piinnpality ol Herat as paid of the ( 
riu { 'me of Xadir. hut h- r pi eteiuii >ns liad hi eji j-ati-ficd bv payments 1 
of i , ihui e or c \ a-uv e tiplus. Now. hnwiur. that she marched Ini , 
army agam-1 the pla.ee, Tiru/u M 1 hn tailed m the aid of his hu>tl»< r 
Mahmud Shah of K ibid. who *-ent to him tin' famous \izier. hath 
Khan Farak/ai. 1 he lattir, intiiguing on hi- own account. ;.'"t | 
pnmes-ion of the town and eiladtl; he then sella d forth, engaged 
the Persian lours, and forced them to retire into their own count! v. j 
In in j , on a ‘-ohci ta lion from Mils to hi I\h m. w ho had got temporary 1 
hold of Herat, more troops wire despatched tluther, hut, by t lie* 
use ot money t>r Indus, their dt painin' wa- pmelnn-c’d. Some ! 
f'i'jht <>r nine veal-. atli 1 wards ' \bba- Mirza, when at the h- ad ol 
Ins nnnv in Mc-hcd. invited Yar Mahomnud Khan of Herat to 
di->< Mss a set 1 1c nil lit ot dittermces hetween the 1wt> governments. ( 
Hm nie< line w. ls unpioduct i\ e of mod. Again the Finnan hoop- j 
advanced to Herat itselt umler the command of Mahmmrnd Mir/a, ( 
son of \hba-; hut llu new.- ot hn lather’- death caused the com- ’ 
mam!' r to hn ak up hn camp and return to Moliol. 

Sir ( lore Ou-elev returned to F.nglaiid in iSi.p in wliiili vear j 
Mr Fllis. as-i-ied by Mt Morn r who «• “ llajji Falu ” i- tin- un- 
fading proo! ot hi . , unlit v and d« ep know ledge of 1 ’ern.i 1 e h »ia: t< r 
- iier *ot taU'd on tin- part of (ireat Fiitain tin* I rente ot Tehet.m. j 
Fnidand was to provide troops or a Mih-idv in the (went of unpro- j 
yoked in\.Ht»n, whiT* Pm-ia wa- to at tail: tlm Afdiaii- should j 
they invade India, (‘upturn Wdloch succeeded Mori ,*r a.-. 1 barge 
d’aiiaire- m iSi r ,. and snii th.il pciiod (,uv.t 1 ’attain ha- always j 
hf-eTi represented at th • Fei-ian court. U was in I-’ath 'All Shah’s j 
men that llerity Marten was ia 1 \ r la. and cojnplmed hi-, a hie ( 
translation of l lie New Testa men 1 into the language 1 J that count rv. i 
Fit tie more rein 11ns to hi' h«‘»e nair.ited of tlm days of l ath 'All | 
Shah. Among t In* lemarkahle m c m r» :u e - may he noli 1 tlm mm dcr I 
at 'Telmran in ifcHN ot M. (in-ha \ adov. the Ku- um envoy, whose j 
cor-luct m fonihly r» taming two women of l-.nvan provoked ihe | 
ml f rfeient e of the inulki- and people To repair the evil con- 
sequences ot this rat a conciliatory <mba-sv. cmi-i-ling ol a young ‘ 
son of the crown prince and some hi* 1 1 ojlict is ot the state, was 
despatched to St IN ter-.hiuy Sli<nly altiiwards tin* alhanei* j 
with Kussia was s( relief hem rl , and th.it with Fu'dand slaek»*n( d j 
in jiropot tn .n ; 

Filth 'All >lnih h *d a numen.u- family Aereeahh' to the lYi -mu 1 
custom, assent'd h\ In am dei e-wu - , of nominatin'.; t he heir-apparent ' 
Irom the sons rf the smeniyii without re-liiciiun to .-1 monly, he 
had passed o\ er the elde-t. Muhoinnud 'All, in Javoiir of a pnnor, ; 
'Abbas; but, as the nominee died in the lifetime ot hi; lather, the 
old kin^ had proclaimed M illumined Niir/a. the -on of Abbas, and | 
his own prnndson, to be hi- slice*— .sot*. W hy a vmiiva r s«.n had j 
been orimnally selecttd, lo tin* prejudiie ol In- eldi 1 Trofim, i. ] 
differently staled hy (Illicit nl wnhr-. The true n ason was ])inb.d »lv : 
the superior rank of In- mother. 1 

Mahomnied ‘-I1.1I1 was twi nt v-« i /hf .»r-, old wln n In* <ame to 
the throne in He died at ihe aye of Jiutv mu, .die.- ,1 iei n ■ 

of about thirteen and .1 halt \<nr-. Hi- :n • * - 1. n we- ’ 
, fl ° mn,e iirjt publicly notiticd lot some months attir hi- “land 
m f * father's death, for it was m ce- ary to clear tie* wav of i 

all competitors, and there' ware two on this cHtasion— one ’Ali j 
Mirza, governor of Teher.'iii, wlio actnalh- iyiSiimed a roval title, j 
and one Hasan 'Ah Mir/a governor of Sluiaz Owiny !o the .-u-ps ■ 
taken by the Friti-h einoy. Sir John ( ampbell. as-isled hv Folum 1 
Fethune, at the head of a ron-nleralVe force, supplied with arlifh \., 
the opposition of the first w..- m utralized. and Maliomuied Si 1 di. 
cntcriniT Tiheran on the 2nd ol January, was proclaimed kin;*# on 
the 31st of the same month. It cost more lime and trouble to 
bring the second to book. Ha-an 'Ali, “ farina n -lai ira." or toin- 
inander'iii-clnef, and liis brother and abettor, bad an armv at lluir 
disposal in f ar-. Sir Hejjiv Iaud-av Jk Ihune man bed I11; ‘-oldim- 
to Isfahan to be ready to meet tin in. An eiiy.h’ement winch tool: , 
plac* nf-ar Kpiru-hah, on the road belwirn Isfahan and Slura/. 
liaving bee*n succcssiul. the Fm-Iuh commander push* d on to the 
latter town, where the two rebel print* s were ^i-izc-d and imprisoned, i 
Forwarded under escort to Teheran, they wt re. according to Watson. ! 
ordered to be sent 011 thence as state prisoners to Ardcbil, but tin- 


hmin taima di<*d on the way, and Ins bu»th r was Minded l>efniv 
mcauer.Pion. M irkli im, h.n\e\ei, --fates tlm hotli ‘Ali Ahr/a 
ami Hu : .m 'Ali w 1 re ,dlowei! to retire with a :-mali pen ion, and 1 ha 1 
no at "ii nil s -taieeii the b(*ginning of the reiyn of Al.ih aimed Sluli 
1 1 is pr« suine -1 t ha i ; In fa te of the piinie mini .ter or " k.i 1111 makam,” 
who was stran ded 1 1 pi is, m, was no more than a 1 ordin o y execution 
of tin* law. 'This ever.l, and the prevalence ot plagm and ( holer.i 
.ii Telieian, maikad M«mndi.il gloomily tlm m w m-uian h\> In < 

\ var. 

Ihe selection of > p;« mar was one of tfie ii 1 si wiivMy ipie.tioii,- 
U -r s { »hitii»n. \ mei'd)'-,- ei 1 lie royal launly, the 1 u ’d-daula," 

i;o\ c*i nor of khorasan, left his l;o\ ei j.iuent to urge In < undid.. lure 
for the po.t ’Th(' kir.'/s < hole**, however, tell on llajji Mirza 
Ayliu 1. .t n.uive of l.m.m, \.h>> m torincr years, as tutor to the 
■011s of 'A hi us M 11 /a , had gained a certain reputation for learning 
and a --mat leiru; et the occult* Mietuci. but whose < jiialilica lions 
t.»r stnte-iu i.’diip were crafiine^- and suspicion. A - might have 
hi en antii lpated. llm haj|i fell into th-* hand- of Russia represented 
hv (A uni Mmomeh. who urged him to a fresh e* 1 edition mto 
Khurasan and the siege of Herat. There was no douM 
a plau-ihlu pietext for both proposals. Tin* chief-. 
iiduced to temporary submiv-ion b\' 'Abbas .Mirza, hi ! 

. gam revolted; and Shah K.unr.m, suppoi R d by In 
vizier, Yat Mahomnied, had broken ilmse eng/g.emenl and jiledgcs 
"ii the -tringtli of which hath 'All Shah had wnhdiawn his tioop.s. 
In mlditiMii to these causes of nllenre lie had appi . »]*>ri. 1 ted the 
province' of Seistan. over which Persia had long profi ,-ed to h >I« 1 
the mbits of suzerain! v. Hut the long’*; ambition wa- 10 go faitln-r 
than retaliation or chastisement. He lefusid to at hi >w ledge any 
n:ht to sepai. ite goveiinucnt whatever on the part of , he Afghan-,, 
and Kandahar and (diazni were to be recoveied. as belonging to 
the etiipire of tlu' Safa wid dynasty. Tlm advice of the Fiitish 
(inov was dis-uasive in tlii*; re-poet, and theielore disi astcful. 

Sir John (.’amphell, 111 le-s than a year after tin- sovereign’s 
installation, v\eiit home, and was succeeded as Friti h envoy hv* 
Henry Fllis. The change in personnel signified al-.o .1 ttausfer ol 
supei intendeiu e ol the Persian legation, winch pas-id from, tlm 
governnu v.{ in India to Ihe nut honlies in Knglaml. The c\pi di- 
noii was in i oin mein e willi a campaign against the 'J urcoinans 
Herat being its Liter de-tinah-m. Such coiuilc r-piopo-,al- as lelli - 
had Migge-ted lor nm -id* rat ion had been ])ohtely juit aside, and 
tin* ease was now nioie than ever c'oinplic'ated hv the at fnm ol tlm 
I’ai.ikzai duets of Kandahar, who had sent a 1111 ,siou to 'Teheran to 
ot !« r assistance against tlmir Saduzai rival at lleiat. Fiesti piovo 
cation had. moreover, lx'en given to the shah’.- government bv the 
rn-hnnd incapable K. imran. 

About llu- (lose n! the smi inmr the fnree moved from 'Telieran. 
'The loyal cam]) wa- m ar Astarab.nl m Yoveuib--! i.Sy. l oud was 
•cane ; bailey sold lor ten lime- ihe usual pri< «*, and wheat was not 
pi<;i aiable lor aiiv’ money. 'I 1m troops were di •sati'-lied. and, being 
I < ]it vvilhout juv and on short r.. lions, took to plundeitng. 'There- 
had been op'T.ilions on Ihe b in!; - ol the ( ’.mg • it, a i;d 1 he I un onian - 
had been dnvcii limn one ot theii stronghold-; but little or no prn- 
gri had lx <*n made m the snbpetnm ol tin e marauders, and tlm 
Hei.vti- had -fill vmihI that all they could do wa- to pay tribute, 
and it that vveie insullieient, the shah had heller march to Ucral. 
A nulilary comuil was held at S’liahnid, when it wa . decided to 
iitmu to tlmiapr.il .md set out again in the sptmg. \ccordmglv 
the tn •«»]'-, di pi 1 .< d. and tlm ruvnt i-.-nA prcseiui .a | elieian w.t . 
taken a«!\ am age <*t bv t lit* British minister to renew hi- attemjip- 
m ihe came ol pca«'e. Although on the picMut octa-.ioii Smioaieli 

0 tea 1 i >1 v an*ied the Friti-h c'haige d’affaires M'Yeill, who liad 
sum eided Fill- in i,sp». no argimii nt was of any avail to diverl 
tin monarch lit»m hi- jmrpose. He again sel out in the anmimi. 
and. invading the Hei.it tcmtoiv m Novomlter iSr/, began tl\c 
sji -e mi the 23rd of that mouth. 

Xol until September m the following year did tlm I'ei-iau minv 
witlidraw from b» fore the walls ot the city; and Mien the move 
im nt only took pl.u -• on tlm aclion ol t Im 1 hiti -Ji gt»v cm 
na-nt. M‘Nc ill. wh*> liad joined tin* PeiMan camp on o 

the mil of April, hit it again on lie 71I10I June. He Herat, 
had done all m his pnw*» r lo etlec I a r. a -unable a -.-reniK-iii between 
tin vonf ending ]iat ties; but both 111 tin res) hi 1 and 1 1 1 Ihe matt -.-r ot 
a eoiniin n lal lie.ity willi I* -i*. i.md, llu 11 limit r negol ia I l.m. In, 
eflorts hid been met with evasion and latent hostility. ‘I’m 
K’u- ian envoy, who had ap; < md among the tents of tile be -legtng 
army aln,o-t simuli im on- i \ with hi, Fnglish colleague, no sooner 
found him -elf alone m his diplomat y than lie i<:-mned Ins aggressive 
( otinsc-! 1 ,, and little more than a lorlmght had elap-ed Miiei- M'XeiU’s 
departure when a vigorous arsault. phurned. ii is a-^eited, by 
S1monic.l1 himself, was made upon lh rat. I lm Peisian- attacked 
at live points, at oin* of wlm h they would in all hk*. lihood h rce he en 
-,m cc .'■sfe.l had not the Afghans been aided bv T.ldred l’ottinger, a 

1 oung l-apdi -liman, who with the science <1 an .ntillery ollicer 
• 'unbilled a courage and dt lei mina lien winch inevitably influenced 
Ins subordinates. Still tlm garrison was disheartened ; but ('olonel 
Moddart's arrival on th« iilit of August to Hue Pen the hah witli 
! hil i-!i nilero.-iitu u pul a slop lo furtlmi ac t ic n. ( elum 1 Si odd. 11 1 s 
ieju-.d to allow ai.v hut Fntr-li P’ediator-* to decide the jiending 
«a pule won the day; and filial ulticu was able to ccpoit that oil 
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lb-- oHi < f Sept : ’ll icr Mah-omm- 1 shah Ii.-* « ] " mointnl lm h*»: , 
ami gone irom betote ihe- wall- oi the beleaguered titv. 

'I hr *-iege of Herat, which la Med lot ne.irlv ten month--, wu- the 
.■n il < vent in tin’ n i‘j,u of Mahomnicd Shall. The British expedition 
m s w ppo . t ui Muh Muii'a, \\ 1 1 1* li may be called its natural am -.«■ 
(jiietu ' , involve a < j u e -- 1 n > n foren-n to the present narrative. 

Tin remaimh ■ *>t the king's lergn wa-, marked bv new di tin uh n-s 

with the Biitish ei-iiin« ill ; the rebellion ol Ag.i Khan Muhluii 
oth'- iwJse know i as tlie^luel ol the Assassins; a mv. Hipiiire with 
Turkey; the ban iMinn-nt ol the asutuM danla, gov ei n* r of Khmusur. 
follow'd l»\ lln niMirru turn and defeat of his :-ou; .iti'l the i i-c of 
Babltsm ((/a ). 1 lu- first of these only t a IB lot auv detailed account . 

Ill tli* denie uK of tile ButiHi Hov e 1 niiient w.u includ'd the 
( -sion by Her a of places sin h a-, 1. trail and Lab/ewar, wlmli had 

be« . talon during the war itom the Aljhin- as will 

a//» CI# ^ *’ ' 1 P’^wtioii for the v n»h nee oil. red to the cornier of 

} p / I tin Btilish legation M'Ne-iII gave a • ertain lime loi 

ag in . , , nn a | tlte end of vvlm h, no s.itisLn inn r*p]\ 

having teacher him, lie 1 roke off diplonuii* t» bilious, oiMenM ihe 
Briltslt olliceis ieut to the shall to proceed fowatds Bagdad nt toutc 
to 1 n« 1 1 1 . and ftired to Er/erum with the members of his mission 
Oil the l’tisi.ri side, charges were. made against M'Neill and a 
spea- l envoy wa-- seal to England te> suppott them. An endeavour 
was at Ihe same time made to interest the cabinets of Europe in 
inline 1 !' mg 111 Btilish government on b* half ol I’eisu. The 
envoy minaged to obtain an interview with the minister of foreign 
all ii; - in London, who, in July i.S g), supplied hnn wilh ,i ataleinent . 
billet than b< I »;••, <d .ill English, demands upon ht-> miniltv. t uti- 
stdet.d ile delav ( ttsued, but the outcome of Ihe whole proceeding-, 
was not only act * pt; nice but fulfilment of all the engage-mail -. 
t out i acted. lii the meantime the i-land of Kharak h.ul been t.iken 
pos-a -sion of bv an expedition from India. 

On the nth ol October iNji a new mis aon arrived at Telei'in 
from London, under John (atterwaids Sir John) M’.Ncill, 1 1 > n-new 
diploma 1 ie relation- It was most conlnllv received bv the sh ill, 
and as one of its immc hale results, Kharak was evacuated bv the 
Bt it t ih I lidtati In »ops. 

I li-Te hail been a long diplomatic < m i c’-pondc’iu e m Europe *>n 
the proa ediims of 1‘oiint Himonii h ami other Russian oflnas at 
I In at. Among the pupeis is a very important letter Imm Count 
\c s-( li ode to ( ounl Hozzo di Boigo in w ln< h Ku s‘-u dec kit • -> hersell 
to be’ the tilst to c oitnsel til-’ shall to ac iptle-ce in the ch maud nude 
upon Inin, bei an e she found *' justice on Ihe side ot England ” and 
“ wrong on the side of Basin.” She willidfu h< r agent lioni 
Kandaiiai and would ” not have with the Afghans any relations 
but those’ of commerce, and in no wise any political interests.” 

Aga Klia.n .s icbcllioii was losterecl bv the d« fiction to Ins cause 
ol a huge portion ol the tone sent against him; but he yielded . 1 1 
last to the local authorities oi Kciman and tle-el the province* and 
count i v. lie at I et w a re Is resideel mam years at Bombay, v.iieie, 
w liile- numtainimg among native*.-* a e|uasi--.pind tial e hatac hi, he - wu -. 
belter known among I' mope-mis lor Ins doing-, on the In,)!. 

the cpiinel with I urkey was genet, dly about Iron fur relation-. 

| A fill nail V" t h*’ ma 1 let was i ed e 1 1 ee l to a ti Anglo Russian com mi- a. .n, 
of v\ htc ll Colonel \\ tllia tns (all c*i wan is Sn le-nw irk W’tlha ms ot hat a 
was pi c’sideut . A mas ,.n re ot i’eisian-. at Kerb. I i might Imv» 
‘-e’t louly I em.pln ate d the ell -pllte, bill, •diet a Ills! burst ot null"!'.! 
hon and call lor vuig-ame, an expre^-ion of the n-gn t ot the 
OHuiinn government was accepted as a sulliuc-nl apology leu 1 1 ie 
oe.rurn nee. 

Tile lebe lllOll of the.ls.lfll M-elaukl, IlUtetlial IIIU le of tile' Ml d l , 
w as punished bv exile, while 1 his son, alter giving 'tumble to hu 
< pponents, and once gaining a victory ova iln-m, look -die be r wnli 
the d'urconia ns. 

Before* closim.* lli< lean ot .Muhomni«-d Shah m>te should b<- tak< a 
,,t a prohibition t<> imjxui Alrican slaves mlo Bci-m and .i com 
nierci.d treaty with Engkiml - tee ended bv Watson us gr.it ilv i • i • * 
achieve menls of the perioel bv Biiti-h dipleirn.it i-.i I lie.* 1'nueli 
missions in which occur the name's of MM. de* Laval* tie ami d< 
Sartiges we re liola i >!e - in tlie-ir wav, but seiim-what baiieu of re- >ul t 

In tin* autumn <d i.SpS ihe sh di vv..s se izeel with the- malady, 
or e ennbin.it ion ol malaehi’s, wlmli can* *‘*1 his death built ami 
efvMpe l.i*s Intel. U t> sanl, 1 united his constitution, and In* elic-el at 
ha palace m Alumian on the pliof St ptenibci . lie was buriedal 
Kum, wliete is ‘-hiiateel 1 lie Miiiiie ot I'alima, daughtei ol Imam 
R i /, i , l >v the* si < le - ot his gr.nieii.il her. Lath ‘All, anti other king 
nt i'ersia, lit jk’Hiii he is ele-enbcd as short .tml tat, with an 
,ii jmline no-,e and agre e : l >1* ■ e mint' nance.'' 

On the eiceasion ol In-, father’s eRath. Na.-au 'cl J>.n .Mn/a, vie* 
had been pi e »e laini* * l wall 'aliel. or heir-appare nt. s*>m*- vear.s l»clc*te*. 

was abse nt at l abn/. t he headtpiarte i s ol his piovmce ot 
\nsru Azerbaijan. Colonel I arrant, then charge' tl’aftaiie-s e»n 

’<f - Din the* jiart *d th«* l’nti-h geo eminent , in the- abseriLC* e»t 

Shah. ('olone 1 She il, w ho liad sue reedc-el Sir John M' Ne ill, had, 

in a n t ie i pa 1 mu e>t the --hall’s decease and e on.sLijuenl tioubl<*, se-nt 

. i e,. i. a. rt,,. i*..e;a. 
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111* 1 •plan. ■! hei as pi e’si'Jeiit e * I the < ouncil. >howi:d milch 
ludgment ami capacity in conciliating advasc jMities. l)ul the 
six or seven weeks which passed between the e lea til ot the one king 
.me! the comn.ilion of the other preivcel a disturbed mteival. and full 
«>f stirring incident. The *>lel minister, Hajji Mir/a Aghasi, shut 
lumsell ufr in the royal ]>al.ue- with i joo follow a ami had to take 
refuge in the .'.am i nary *>t Shah 'Abelul 'Azim near Teheran. On 
tin* other hand Mir/a Aga Klim, a partisan of the' asafu M-daula, 
and Iniiisclf an ex-mmiste r of war, whom the* hajji had eatiseel to be 
bamsheel, was welcomed bat k t r the capital. At Isafahm, Shiraz 
anti Kerman scuoiis riots took pl.u e, which weie wilh dillic ultv' 
supprissnl. While revolution pi wailed in the city, robbay was 
rife in the pi *»\ nice of ’N'evd ; ami ltoiu Kazvin the son of ' Ali Mir/.i 
olhofl w ise called (lie ” ziliu ‘ -ub.* n, ” t he pua« e govei mu* of Tehe i an. 

who disjmted the- sue cession tjf a \l«iliomiuc‘d Sliah, tame lorth In 
contest the crown with his cousin, the heir apparent . The b* t- 
named incident soon came to an inglorious ten initiation for Us hem. 
Bill a more set mii -. revolt wa-, in lull fence at .Meslied when, on (lu 
goth of October 1S4S, tile voting shall entered his capital and wa. 
ciowiud at midnight king of I’ersia. 

Tin- duel events in llm long reign ot Na--.ru M Bin, t ell umlei 
torn he.iels ; (i) the m-.m i et ( ion in Kluuasan, (2) the* itiMirrec tion 
ot the Babm. (<) the tall of tlieamiru ’n ni/ani. and (l) the* war with 
England • 

It lias been stated that the asalw M danla was a competitm 
with Hajji Mirza Agh isi for Ihe- post ot piemier m the eabinet ot 
.M.diommed Shill, that lie* was at lerwa.itK, m tlie same’ 
letgn, exiled lor rising in leliellion, ami that his son, thon*!™*" 
the sakir, toe>k shelte r with the T11 is emi.iib. Some 
Jour mmitlb piior te> the M.diommed Shah’s eheease ora sun. 

the latter chief had leappeai eel in arms against Ins authoiity; lie 
hael gainal possessnni ot Mesheel U-elt, driving the prince governor, 
Hamza Muza, into the citadel; and so linn was lus attiMide that 
Yni .Ma.hommetl ol Herat, who had coine- to help the govermm nl 
oltiaal.s, had retired atta a Iruilless co opeiation, drawing awav 
the piiuc e-gov erneir also. The s.ilar now ddie’d Murad Mit/a, 
Nasru M Din’:-, uncle, who was besieging the eiiv. In April i.S;,o, 
aflei a siege « > ! mole than e 1 glileen month--, t-ntmie tutileel against 
the bold insurgent, and negotiations weie opeiieil fe>r the sutiemler 
ot tlie town and citadel. Tp*.h hei v may have hael to do with the 
le-iult, tor when the shah’s troojv, t-nUned tin* hol^* city the salar 
sought r« luge in the module of 1 mam Ri/a, and wa ^ lorciblv expelled. 
He and his brother weie se-i/e il and put to death, the instrument 
use-el be ing, at e oiehng to Wat -on. ” the bowstiingof Eastern sloiy.” 
The ceimpn’ior of Meshe d, Miii.nl Mirza, be e any afterwards lnmself 
the prime-governor of Khurasan. 

In t he t ii Me h- on B vhi ism , 1 in fact s .a to 1 In life of 1 lie /><//*, Mil /.i 
Ah Mahonimed ol Sima/, and t lie j »n ,gi e-, . o| the Babtist movement, 
ait- '-epuiublv unln . el. 'The Bab him- ell was eve tiled „ 

1 . . Hnhilsru. 
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ici ot i>)J the shah was alladod, while riding m 
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and ‘-liglblv woiimh«l him Tin-, man w.l- killed, ami two otheis 
we ie* eapluicel bv tin* mv.d a 1 1 an la 1 1 1 s j the huuth lumped down 
a well. Ihe cMdeiiee ol .1 cotispn ae v was then discovered ill 
wlmli some foitv' pci "Otis were uuplieated; and ten ol the con- 
• j'li a toi -. vv ere put t » » «leath *-ome limit rciml toil tire. 

M11/.1 'lake the .11111111 ’n-in/.im (vulgailv amii ui/am). or com 
m.indei- m e lm 1. was .1 good specimen of the M-Jl made man ot 
|\tmu. J le was tin- -on ot a cook of Bahrain Muza, Mahommed 
Allah’s brother , and he hael tilled high and important /; a u Q f 
eiltie e s oi state and ainav-ed much wealth when In- wa-. 
made* by the young .-.lull NaM 11 M I bn, on lus ;t< e_e v-imi, ' rza n 
both his brotha-jn law ami hi - prim*' minister . 1 In* choice was an 

admit able one; In* was lmm-l. liarel working, and liberal accoidmg 
to hi-, lights; am! the service -. ot a loyal and capable .adviser were 
see uied lor 111*- in u reanm’ Lndorl mute Iv, lie did not boast tin* 
eonlnlcuce e>t tin- epn< 11 m<*: In-r ; ami Ihu arc mnstann* gie.illv 
->1 1 eng ' li ■ u ed lln- hand.-, of tin i-,e cm m <s whom an honest minister 
mint e\(i i.ii-t- ..i.niml lmn in a < < * * nipt ()inntal s!a'<- Tor a 
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athnnable one; in* was lieun -l, ha 
to hi-, lights; am! the service -. ot 
see ill e <1 lor til*- mw re’.'ime* 1 l» 
eemlnleuce e>t lie- epn< 11 im»l In-r : 

->l 1 eng ' li ■ ued 1 lie* hand.-, of tho-,e cm m <s whom an honest minister 
mint e\(i i.n--e- .a nnul lnm 111 .1 ("’nipt ()inntal sia 1 '- !‘or a 
turn’ the shall e 1 > < d hi - e\ en to the a- ■ mutuals and lnsimuLejn- 
.igauist him; but at last In- fell mule r ilu-evil infill* rn ol rh a-*,mug 
t *>iiu--< llotn and a t . vv hie h shoal*! h ev <• rcduumh-il to the mmi-L r’-. 
t j- 1 ■ 1 lit betaiiy tin- ehafje-. <ai wlmli h« lost his oliie e and lm life, 
lb- w is c 1 ei ! 1 1 e > 1 with an liit'-al n"i to giasp in lm own hand*; Hie 
•loyal power ; hi-, intlm m . e.\e« ih" aimv was ale*! a-- a tame of 
dange-r; and on tin- night ed lln- 1 *,th oi November nS-,1 lie was 
suiflm )in-*l 1e> tin- p da* * and inhume d that lie was no longer piemiei 
Mjr/.a Ag.i Khan, in* ' mm "lu 'd-d. ml ill.” was n.'im *l to succeed 
bnu. .md lu*l l>e *ri a* ceil dinglv iaise*l to the dignilv of ” ^-adr'a/im.” 
As lln hostile- fat lion pre.-,-,e.l tin- ne«*---iiv of the e\ minister’s 
removal Innn flu- e^ipilal. In* wa-, oil* fed •the choice* of the govern 
nu*nt of 1 -ui-, Lt.ili.m or Kum. lb- (helmed all; but. thiuugh 
the mediation ot ( ukim-l Rhed. In* was .ifl*-rwarils#i|l< rv 4 and acecpB-d 
Kashan. I oj tv ela.v a 1 1 * -r hi-, d< pai (ui<- an order lor ins execution 
wassigmd, but In* untie lp.iteel his late bv t 011114111 ting suit ide. 

When l-'n::laml wa * yuve-l m ih- « linn-an War of 1 S *, j -j h* » 
alliance with a Mali 'mm* tm p«».-.ci :n 4 n*j vsav a a-Ided to In: 


ummon him instantly to leheian The I’ntish 
, a-.soa.it e*el lnnisclt with Brine e D -lgoiuki, the 
Ru-.-ia, to st.-e.ure- the voting jirnn *•' ■ u< e e-v^e m. 


\\ a mun. 


- Markham. 



PERSIA 


£l8S j i (jo i 


popularity 01 stu-ngtheiied In i |»o--i i ion in Peisia. The Sunnite 
Turk was almost a greater c-m-mv to liis neighbour tlu* Shi'ite than 
the formidable Muscovite, who had curtailed him ot 
Rupture M) ]nr ^, a section ot his territory west ot the Caspian 

w J th Since Sir |ohn M‘ Neill's aimal in Teheran in nSp, 

England. iormallv t«> repait the breach with Mahoninied Shah, 
th' re ha I bet n little diti*-i <. nces, demands and explauat ions, and t hesc 
symptoms had culminated in 1850. th<- \ear ot the peace with 
hSi-^ia. As to Ahdianistan, the' vizier Ynr Mahoninied had in 
jsjj. when the British troops were perishing in the passes, or 
otherwise in the midst ot dangers, caused Kamran to be suttneated 
in his prison. Suite that event he had hiuiselt reigned supreme in 
1 lerat, and, dvm.g in iS-il, was succeeded by his son Sa'id Mahoninied. 
this chu t soon entered ujioii a senes of intrigues in the lVisian 
interests, and. among other aits olleusive to CIie.il Btitnm, sullered 
one 'Abh.is Kuli, who hud. under guiM* of friendship, betrayed tin- 
cause of tin* salar at Meshed, to occupy the citadel ot Herat, ami 
again plan- a detachment of the shah’s troops in Cihurian. Colonel 
Shell remonstrated, and obtained a new* engagement * > t non 
interference with Herat from tlm Persian government. as well as 
tic »ei. all of 'Abbas Kuli. In September 1855 Mahoiumed YumiI 
I11/.11 seized upon Herat, putt mi; Sa'id Mahoninied to death 
with some of his followers who were supposed accomplices ill the 
murder of his uncle Kamian. About tlm time Knhaii l>il Khali, 
one ot tin- chiefs ot K.fndahar, died and Dost Main mimed ot Kabul 
annexed the utv to his territory. Some relations ot the- deceased 
chief made their escape to Teheran, and the shall, listening to their 
nnplaint. directed the prince-governor of Meshed to march across 
to the eastern tiontu-r and ucuipv I lci.it. dcil.inng that an invasion 
d Peisia was imminent. Negotiations were useless, and on the 1st 
ot Novembei 1 iS ->< > war against Peisia was declared. 

In less than tliue weeks alter its issue by pmc Lunation of tin 
c:o\ ernor general ot India, tile Sind division ot the leld force- left 
Karachi. On the 1 ph of January following the Bombay govern- 
ment orders notilied the formation of a second division under 
LieuL.d ion ral Sir Janus Ontram. Before llie general arrived 
the island ot Kharak and port ot Bushire had both been occupied, 
and the tori oi Ki-lnr had hern attacked and carried. After 
t lie general's arrival tlie march upon Burazjan and the enc’.i, ce- 
ment at Klnishab two places on the road to Shiraz and the 
opei.itioiis at Mu ham rah and the Knruii Ki\er decided tin- cam- 
paign in tavour of England. On the vth ot April, at Muhamrali. 
Sir Janies ( )utram received the news that the treaty >>f peace had 
been signed in Paris, where Lord Powlc-y and Farrukh Khan had 
conducted the negotiations. The stipulations regardin': Herat were 
much as before; but there were to be apologies made to the mission 
for past insolence and rudeness, and the slave trade was to be sup 
pressed in the Persian Hull. With the exception ot a sin ill lim e 
retained at Pushire under (iineral John Jacob for the three months 
.'assigned lor execution of the rutihcations and giving cited to cet lain 
stipulations of the treaty with regard to Afghanistan, the British 
troops returned to India, where their presence was greatly needed, 
owing to the outbreak of the Mutiny. 

The question of constructing a telegraph in Persia a-, a link in 
thi' overland line to connect England with India was broached in 
Teheran by Colonel Patrick Stewart and (aptain 
Chauipain, officers ot engineers, in 1802. and an agree- 
Ind an e c- ]1R . nt ( >n t ] 1( . M il>j»rt concluded by Edwanl Eastwuk, 
grap 1 ne. w j 1( . n ( ] lfir o C '> d'affaires. 1 the close of that year. Three 
years later a more formal convention, including a second wire, was 
signed by the British envoy Chari* s Alison and the Per-ian foreign 
minister; meantime the work had been actively carried oil, and 
communication opened on the one side* between Busline and Karachi 
and the Makran coast by cable, and on the other between Bushin- 
and Bagdad via Teheran. The untrustworthy ill trader of the 
line through Asiatic Turkey caused a subsequent change of direction; 
and an alternative line— the Indo European from London to 
Tehtran, through Russia and along the eastern slum-s of the Black 
Sea. wa-i constructed, and has worked will since 1872, 111 conjunction 
with the Persian land telegraph system and the Bushire- Karachi 
line. 

The Seistan mission, under Major General (afterwards Sir Fred- 
eric) (roldsniid, left England in August 1870, and reached leheran 
on the 3rd of October. Thrnrt* it pioceedcd to Isfahan, lrom whi« It 
city it moved to Baluchistan, instead of seeking its original dc-stina 
tion. l)if I ic ill ties had arisen both in arranging the* preliminary-, 
to arUtration and ow ing to I In- disordered state ot Afghanistan, and 
it was therefore* deemed advisably to conuneiice operations by 
settling a frontier dispute between Persia and the Kalat state* 
ITifortunately, the obstructions thrown in the way ot Ihis settle- 
ment by the Persian commissioner, the untoward appeal am ? at 
Banipur of an unexpected body oi Kalatis. and the absence- of 
definite instructions marred tin- fulfilment of the programme 
sketched « > it ; blit a line of boundary was proposed, which was 
afterwards accepted by the litigants. In the* following year the* 
same mission, accompanied by the- same* Persian commissioner, 
proceeded to* Seist.fti, where it remaineel for more than five weeks, 
prosecuting its inquiries, until joined bv another mission from 
India, under Ma^or-( b-neral (afterwards Sir Richard) Pollock, 
accempanying lh*- Xfvhan commissioner. Complications then 


ensued by the' eh le-i mined refusal oi the two native ollu'ials to meet 
in conference; and the arbitrator had no course available but to 
take* advantage o! the notes already obtained on the spot, and 
; re-turn with them to Te-hc-inn, tlu-ie- to delive-r his d< 1 ision. This 
j was done on the- loth ot Auvust 1872. file conleiuliug patties 
I appealed to the British .secretary ot state for tom -n affairs, as 
I provide'd I iv previous undeisl .1 ndmg ; but the decision held good, 

! and was e'\e-nt liallv aeeepted on both sides. 

1 Nasi u *d-Din Shall, unlike his predecessors, visit « -< 1 Europe 
; in 1873 and in 1 S y<>. On the* first occasion only he extended hi. 
lourney to England, and was then attended by his " sadr 'a/im," 
or prime minister, Mu/a Husain Khan, an able and enlightened 
adviser, and a (band Cross oi the Star of India. Hi second visil 
i was te > Kussi.i, Germany, 1 ‘ ranee and Austria, but he- did not cross 
the (. h.miu- 1 . (F. J.G.; X.) 

i E. -Persia from / SS.f to 11)01. 

In 18(15 the shah had mooted the idea of a Persian naval 
i flotilla in the Persian Gulf, to consist of two or tin ct steamers 
| manned by Arabs and commanded by Knglish naval f he Control 
1 officers; but the idea was discountenanced by the of the 
I British government, to whom it was known that tlm Persian 
1 project really concealed aggressive designs upon ° uli * 

| the independence of the islands and pearl fisheries of Bah 
! rein (('urzon, Persia, ii. 293). Fifteen or sixteen years later 
| it was repeatedly pointed out to the authorities that the revenues 
from the customs of the Persian Gulf would be much increased 
j if control were exercised at all the ports, particularly the small 
ones where smuggling was being rallied on on a large scale, 
and in 1SS5 the shah decided upon the acquisition ot four or 
j five steamers, one to he purchased yearly, and instructed tlie 
j late r Ali Kuli Khan, Mukhber ad-daulah, minister of telegraphs, 
| to obtain designs and estimates from British and German firms. 
The tender ol a well-known German firm tit Brcmcrhavcn was 
finally accepted, and one of tin* minister’s sons then residing in 
J Berlin made the necessary contracts for the first steamer. Sir 
Ronald Thomson, the British representative in Persia, having 
at the same time induced the shah to consider the advantages 
: to Persia of opening the Karun River and connecting it with 
! Teheran by a carriageable road, a small river steamer for con- 
trolling the shipping on the Karun was ordered as well, and tin 
j construction ol the road was decided upon. 'Two steamers, the 
! “ Susa ” and the “ IVrsopolis,” were completed in January 1885 
at a cost ol £52,000, and despatched with German officers and 
j crew to the Persian Gulf. When the steamers were ready to 
; do the work they had been intended for, the farmer, or farmers, 
j of the Gulf customs raised difficulties and objected to pay the 
j cost of maintaining the “ IVrsejmlis ” ; the governor of Muham- 
j rah would not all(*v any interference with what he considered 
his hereditary rights ol the shipping monopoly on the Karun, 
and the objects for which the steamers had been brought were 
j not attained. The “ Persepolis ” remained idle at Bushin*, 
and the ‘‘ Su 4 sa was tied up in the Kailieh creek, near Muham- 
rah. The scheme of opening the Karun and of constructing a 
carriageable road from Ahvaz to Teheran was also abandoned. 

Frequent interruptions occurred 011 tlie telegraph line between 
Teheran and Meshed in 1885. at the time of the “ Pan j deli incident,” 
when the Russians were advancing towards Afghanistan and Sir 
j Peter Eiiiusden was on the Afghan frontier; and Sir Ronald Thomson 
I concluded an agreement wilh the Persian government for the line 
to l>e kept in working order by an English inspector, the Indian 
government paying a share not exceeding 20,000 rupees per annum 
of the cost of maintenance, and an English signaller being stationed 
at Meshed. Shortly afterwards Sir Konald Thomson leit Persia 
I (he died on the 15th of November 1 888), and Arthur (afterwards Sir 
, Ailliur) Nicolson was appointed charge d'affaires. During the 
1 latter's tenure of oilier an agiecinent was concluded between the 
! Persian and British governments regarding tin* British telegraph 
| settlement at |*sk, and the telegraph conventions ot 1 80S and 1872 
1 relative to telegraphic communication between Europe and India 
through Persia, in force- until the* 1st ol January 1805, were pro 
, longed until the* 31st of January 1905 by two conventions elated 
the 3rd of July 1887. Since then Ihese conventions have been 
prolonged to 1925. 

Ayub Klian. son of Shir r A li (Shore Ali) of Afghanistan, who had 
taken refuge in Persia in October tSSi, and was kept interned in 
j Teheran under an agreement, concluded on Ifhe 17th of April 18.84, 
between Gie-at Britain and Persia, with a pension of /8000 per annum 
from the- British government, escaped 011 the 14H1 ot August 1887. 
After a futile attempt to enter Afghan territory and raise- a rev* It 
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against the Amir Abdur Rahman, hi- gave himself up to tin- British 
consul general at Meshed m the beginning of November, and was 
sent under escoi t to tlie Turkish lumber and thence \ia Bagdad n 
India, Yuliya Khan. Miislnr ad-dauhh, the Persian linnislei 1« 
foreign attains (died 1N02), who was supposed to ha\ e connived .it 
Avul) Khan's e-tape m order to please liis Russian friends, was 
dismissed from ollic e. 

In December 1887 Sir Henry Drummond Wolll was appointed 
minister to Persia. I lie appointment greatly pleased the I’eisian 
lourt, and the ‘-hah len* a willing ear to his ad\oe.iev 1 • »r the 
ilevelopment of trade and com men e, construction of roads, abolition 
ot various restrictions Iiampenng Persian merchants, Ac. The 
shall soon afterwards (May 20, jN.SN) issued a prod, n mat ion assuring 
ireedom of life and property to all his subjects, and (Oct m) 
declared the Karun liver open to international navigation up to 
Ahvaz. At about the same time he appointed Amin-cs-Sultan, 
who had been pnmc- minister since i,\S|. Grand Vizier (Sadr 'a/im). 
In the same year (June j- - ,) the lust railway in Persia, a small line 
of 5 A miles from. Teheran to Shah-abdul-A/im, was opened under 
the auspices ot a Belgian company. A few- months later (Jan. 
1889) Baron Julius do Reuter -in c onsidcHa (ion of giving lip the 
Tights which lie held bv his concession obtained in iSr } — became 
the owner ol a concession for the 'formation of a Persian State 
Bank, with exclusive rights of issuing bank notes and working the 
mines of iron, copper, lead, mercury, coal, petroleum, manganese, 
borax, and asbestos in Persia. Russia now insisted upon what she 
considered a corresponding advantage; and Prince Dolgoruki, the 
Russian minister, obtained in February l N89 a document from the 
shah which gave to Russia the refusal of any railway concession 
in Persia tor a period of five years. The. Pei si, in Slate Bank was 
established by British royal charter, dated the 2nd ol September 
1889, and started business in Persia (Oct. i \) as the " lnipeuaJ Bank 
of lVisia.” I he iailway agreement with Russia was changed in 
November 1890 mto one in tei die ting all railways whatsoever in 
1 Visia. 

In April i ,S.s« » the shah set out upon his third voyage to Europe. 
After a visit to the principal courts, including a slay of a month 
in England, where he was accompanied by Sir Henry 
Drummond Wollf, he returned to his capital (Oct. 20). 


Sir Henry returned to Persia soon aftei wards, and in 
March ot the following year the Persian government 
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granted another important concession, that of a tobacco 
monopoly, to British capitalists. In the autumn bad health obliged 
the British minister to leave Persia. It was during his stay in England 
that the shall, for two or three days without his grand vizier, who was 
mourning for the death of his brother, listened to bad advice and 
granted a concession for the monopoly ol lotteries in Persia to a 
Persian subject. The latter ceded the concession to a British 
syndic. ile lor /40,01m. Very soon attciwaids the shah was made 
aware of the evil results of this monopoly, and wilhdiew the con- 
cession. but the syndicate did not get the money paid for it returned. 
This unfortunate allair had the effect of greatly disc redding Persia 
on the London Stock Exchange for a long time. The concession 
for the tobacco monopoly was taken up by the linpciial Tobacco 
Corporation (1801). The corporation encounteied opposition 
ioslcred by the clergy, and after a serious not at Teheran (Jan. 4, 
1892) the Persian government withdrew the concession and agreed 
to pay an indemnity of y/500,000 (April 5, 1892). In order to pay 
this amount Persia contiacted the <> loan ot / 500,000 thiough 
the Imperial Bank of Persia, which was redeemed in 1000 out ot 
the proceeds of the Russian 5 loan of that year. (For details 
of the tobacco concession and an account ot the even!* which led to 
its withdrawal, see 1C. Lorini, La Persia economica , Rome, 1900, 
pp. 1 (>4 1O9; and Dr TYuvrier, l ruts ans it la c our tie Perse, Paris, 
1800. ch. v., the latter ascribing the failure of the tobacco monopoly 
to Russian intiigur.) 

In November 1889 Malcolm Khan, Nizam-ul-Mulk, who had 
been Persian representative to the court of Great Britain since 
October 1872, was recalled, and Mirza Mahoiiinied 'Ali Khan, consul 
gencial at 'IT fl is. was appointed 111 his stead, arming in London 
the following March. In 1890 the scheme of a carriageable road 
from Teheran to Ahvaz was taken up again; the Impel lal Bank ot 
Peisia obtained a concession, and woik of construction was begun 
in the same vear, and continued until 1894. In this year, too, the 
mining rights of the Imperial Bank of Persia were ceded to tin- 
Persian Bank Mining Rights Corporation, and a number of engineers 
were sent out to Persia. 1 he total absence of easy means ol (diii- 
municatioii, the high rates ot transport, ami the scarutvol fuel 
and water in the mineial districts made profitable operations 
impossible, and tlii* corporation liquidated in 1891. after having 
expended a large sum ot money. 

Great excitement was caused in the summer of 1891 bv the icpurt 
that an English girl. Kate Green held, had been forcibly carried 
away from her mother's house at Tabriz by a Kurd. 
'The British authoiities demanded the girl's restitu- 
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Greenfield 


tion from the Persian government. The Kurd, a 
Turkish subject ret used to gi\e lip the gill, ami took 
her to Saujbnlagh. The Turkish authorities protected him. and 
serious complications wire imminent; but finally an interview 
between the girl and the British agent was ariunvid, and tin- matter I 


was promptly si llied by her dec hiring th.it she had left hci mother V 
liouse of her own meurd. and was tin- wilt- ot the Kuril. It also 
became known that she was the daughter ot a British-protected 

ungariau named Gruntcld, who had died some years since, and 
an Ameiican lady ol Tahnz. 

Sir 1 -Tank Eascelles, who had been appointed minister to Persia 
in |ulv, ariived at Teheran in the late autumn ol 1801. In the 
following year Persia had .1 wsitahou ol cholera. In lelnian and 
surrounding villages the iuimbei ot talal cases ext ceded 28,000, or 
about 8 ° 0 ol tin- population. In 180 \ the epidemic appeared 
again, but in a milder form. In June i8«u Persia ced< d to Russia 
the small but very fertile and stiateguallv lnijiorlanf district ot 
Tiru/.L and the adjacent lands between Baba Burma/ and Lutfabad 
on the northern liontu-r of Khor.is.in, and received in exchang 
the important village ol lhssar and a stup of desert ground near 
Abbasabad on the liontier ol Azerbaijan, which had become Russian 
territory in 1828, according to the Treaty ol Turkmanchai. 

Sir Frank Lascelles left Pcisia m the early part of 1 S< >_| , and 
was succeeded b\ Sir Mortimer Durand, who was appointed in 
July and arrived in Teheran 111 November. In the 
following year the shah, bv a firman dated the 12th of 
May gave the exclusive right ol cxploiing ancient sites » r \ 
in Persia to the I Tench government, with the stipula- ca t , . 
tion that one half of the discovered aiitiqmtics, except- onccss,on ' 
ing those of gold and silver and piecious stones, should belong to 
the ITencli government, which also had the preferential light 
ol acquiiing by purchase the other half and any of the other anti- 
quities which the Persian government might wish to dispose of. 
In 1897 M. J. do Morgan, who had been on a siientilic mission in 
Persia some years before and later in Egypt, was appointed duel 
of a mission to Persia, and began woik at Susa 111 December. 

On the 1st of May 189O Nasru 'd-Din Shah was assassinated while 
paying his devotions at the holy shtine ot Shah abdul A/im. live 
days later he would have entered the fiftieth (lunar) 
year ot Ins reign, and great, preparations for duly cele- - ssass nn- 
brat mg the jubilee had been made throughout the t896 

country. 'The assassin was a small tradesman of ’ 
Kerman named Mirza Reza, who had resided a short time in Con- 
stantinople and there aeq lined 1 evolutional v and anarchist ideas 
from Keiiialu ’d Din, the so-called Afghan sheikh, who, alter being 
verv kindly tieated by the shah, preached 1 evolution and 
anarchy at Teheran, fled to Euiopc, visited London, and hnallv 
took u]) his residence in Constantinople. Keinalu 'd-Din was 
a native of Hamadan and a Persian subject, and as the assassin 
repeatedly stated that he was the sheikh's emissary and had 
acted by Ins older.*-, the lVisian government demanded tile ex- 
tradition of Kemal from the Poite; but during the protracted 
negotiations which lolluvved he died. Mirza Reza was hanged 
011 the 12U1 ol August 1890. There were few- troubles in the 
country when the news ot the shah's death became knovviv 
Serious rioting arose only in Shiraz and Ears, where some persons 
lost their lives and a iiiimbcf ol caravans were looted. Euiopcan 
firms who had lost goods during these troubles wrie afterwards 
indemnified by the Persian government. 'The new shah, Mu/affar- 
ud Din (horn Match 25, 185]), then governor-general ol Azerbaijan, 
residing at Tabriz, was enthroned there on tin: day of his father's 
death, and proceeded a few days later, accompanied bv the British 
and Russian consuls, Lo 'Teheran, where he arrived on the 8th of 
June. 

An excessive copper coinage (lining the past three or lour v< ars 
had caused much distress among the pooler classes .since the 
beginning ot the year, and tin* small trade was almost 
paralysed. Immediately after his accession the shah 
decreed that the coining of copper money should ' cw * cs ' 
cease and th<* excess of the copper coinage be withdrawn from 
circulation. In order to reduce the price ot meat, the meat tax, 
which had existed since ancient times was abolished. 'Hie Imperial 
Bank of Persia, which had already advanced a large sum. of money, 
and thereby greatly facilitated the shah’s early departure from 
Tabnz and enabled the grand vizier at Teheran to carry on the 
government, started buying up the copper coinage at all its branches 
and agencies. The nominal value of the copper money was 20 
shahis equal to i krnn. but in some places the copper money cir 
ciliated at the rate ot 80 shahis to the kran, less than its intrinsu 
value; at other places the rates varied between 70 and 25 shah s, 
and the average circulating value in all lVisi.i was over 40. If 
government had been able to buy up the excess at p> and leisstu- il 
gradually after a time at its noiqinal value when the people required 
it, the loss would have been small. But although the transport ot 
t opoci money from. place to pln< e had been strictlv prohibited, 
dislinncst officials found means to traffic in copper money on their 
own account, and by buying it where it was cheap and forwarding it. 
to cities where it was dear, the bank bought it at high rates, thus 
r< mil ling the arrangement for a speedy withdrawal of the excess 
at small cost to govern men t futile. It was only in 1899 that the 
distiess caused bv tin- excessive copper coinage ceased, and then 
only at very gieaf loss to government. THe wefl intentioned 
abolition of tin* tax on meat also had not the desired result, for bv 
a system ol " cornei ing ” the price ol meat ro*: to more than it 
was before. 
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of iSqo the -land M/ior (Amin es Sultan) in 
mndh h< » 1 lln v Inri some menibt-r-* «>1 the .shall-* 
» ntouraye and vjihhis high pciMUiayi A111i11-.ul 
danlah was .1 j >p< Mind duel a«lmiiu->lr.iti>r (vizier) ot 
Azerbaijan and sect to I a bn/. Shortly at tin w aril-, 
the grand vi/c.r Mund it unpu -aide 1) ianv oil In* 
work n. signed. and ntmtd In Klim (Now 2j). and the sh 1I1 h’lineo 
,i I’d'iud imiijuM'il lor the gicahi put ol the leadnt" member-. 

1 > 1 ih»* opposition to th»' grand u/ur. Alter liner in >uihs ot th< 
m w regime .Ilians ol slate b 11 into .meats. and the most important 
d< p.irl in. n ! , that ot tin intend was loniphtdy di-» a e uu/ed 
Tile shah ,u 1 • m dm.;K rivalled Xnnn-a’ 1 daulali bom labti/. (Ido 
I Sijy), and appointed him miniMn pendent (i<Hs 1 \n/aia) and 
miiiiso. r of t hi intern >r. In June \miii-ad danlah was made 
prime mim-tei - (\i/i:' 'a/iml .ind i;i\en moo- extended powei . 
and in \uguM laoed to tin dignity ot grand \ ’/ier (s.idi 'a/iu’b 
Na-m 1 Mill k was appoint* d uum-icr ot tinan. ,• (Id). i.spM. am! 
maa le a it a 1 1 1 mpt to nii ,, idiHi a -1 n n>h *\ a r m d ,u 1 din 1 1 .-*1 a 1 >li .li 

a 1 udget. reorganize the revenue di ] >. 1 1 l ment. make a new :i-.i -s 
r .-nt ot the land-tax. A < ; but tea -lam e < <n the part ot t hr oilu ial 
o. m dried it abort iv e 

In 1 he latter pai t ol l-So; E (.raw - t In- m-p. 1 tor of l hi* Engk-di 
teleyiaph hue fiom J.isk i.n.wanh, vva-* bniidiv iniirdend by 
r.almlu- and tin* agents ol tin I Vim in gov ernnu lit sen! to .seize 
1 lie imiohni-. were resistid bv tin.- tubes. A coii-adri able distiiw 
breaking out into open ivvob. tro »p- under the command ot the 
yov ernur-gi m ral of Kuniaii w ere despatched into Lahielnsl m. Tile 
port of Idunioi h was taken in March iSo.S, and order was restoied. 

<_ >nc of tin munh’.em w.w hang, d at Ja.sk (Mav \i). 

Various attempts to obtain a Ionian loan h.id been made duriuv 
the previous year, but with the sole te-aill of dl->uediting ihe 
I Vr -i.m *_*ovt nunetit m Europe. In the beginning ol 
Abortive lN)i s (] K * : ,hah’s imdiuil ads r-eio sltonyly recommended 
*-**!!-»* f„? ai a 1 me of intneral waters 111 Germany 01 Ioann*, and 
a..s hw di jMitme Irom iVraa without paying tin* arrears 
to the annv and to thousands ot him lionanes, or 
providing a MillicieiU sum lor cam my on tile yo\ern 
ment during Ins ab'-me. would have ue.tld g.ave diMmilciit, 
erioiis ne 1. f..r. 1 loan w etc entered upon. It was estimated 

that /t.ooo.ooo would be required to pav all debts, liieludiny the 
balance ol tin jsoj loan, and haw a surplus sutluient tSir carrying 
on tlm yiivernn • . , l until the shah’s return London capitalists 
ottered to lloat a. loan lot* / tpyi.uou at 3 .ind on the yuaianlcc 
of the custom^ of 1 ,ir.* and the Persian (.nil polls, and to yi\e 
'll ,025,000, 01 ,Sj ' ti> tin.- 1 ’ir-ian govc 1 mm nt . They stipulated 
lor .1 kind ol contiol over the custom houses by placing their own 
agents as cashiers in them. This stipulation was a.gieed to in pi 111- 
( tple b\’ tin- yrand \ i/11 r. Amin ad-d uilah, who m March, in order 
to meei some pres-mg demands on tile trea-ury borrowed /ju.uun 
tail the custom-, nieipts of Keimaiishah and Bii.dmo, and agreed 
to the lender-, tlm Imperial Lank ot 1 ’u-iaN agent-*, being placed 
.is cashiers in tlm ui-,toiu hoius ot both uin s, lb- cncountc led. 
howevei, much opposition from the other ministcis. further 
neyotiations eiisiu d and the shah’s vi-al to Emope was abandoned. 
The assistance ot the llnlidi o\ eminent not bum; forthcoming, 
the yrand vi/ier’- position became nmir and more dillicult, and 
on the t h ol June lm hid to iv-ign. Mule, in Klim. Musin'* ail 
danlah, ministi r toi fotiign altair-. then lx came president ol the 
cabinet, ami continued lim negotiations, bur could not briny them 
to a successful issue. Moreover, the Persian government, finding 
that the previous estimate ot the money required tor paviny its 
debts was about 50 below the maik, now asked for double* the 
amount oilered by tin- London 1 apiluhsK without, lnuever. 
propoi tionalely increasinif the yuaruntec. Flu-, di.soryani/ed all 
previous arrailyemeiits. and the m yotia tiuii -> lot a London loan came 
to an end tor a time at the end of July, leavmy m the minds ot the 
Persians the unfortunate impression that the Lriti-h •jovrrnmmt 
had done nothiny to aid them 

On tlm pth ot July the fonm 1 yiand v i/ier. Amm-cs-Sultun, was 
recalled from Kitm, wlmre In- hail re-ided since Xovmnbi-r 1800, 
arrived at Teller "m three days later, and ua* n instated a- eraud 
vizier on the lotli of Auyiist. lb-, mum use populantv. his In -ndlv 
relations with tlm ih-ryv. and soim* t.nipcir.uy advances ln>m the 
banks, tided over dillicullies lor some time, 'ihe refoim .>( 
the customs depart 1m nt wa- now (S(];t. iS«|S) talon up mi 1. >us)y. 
and the three Lelyian c u -tom-lion sc* olluials who had been camayed 
by Amin-ad danlah in the beyinniny of the year were instituted 
to collect information and d< v isr 'a heme lor the 1 cory.mi/a 1 1- >ri 
of tile department and tin- abolition ot the farm system. In March, 
ibgo the custom housi -, ot tlm pm\ ine« , of Azerbaijan and Kirfnan- 
shah ware yiven over to llu- Lelyi.111-,. Tin- re-iilfs ol this step 
were so satidai torv that yoicniimn! wa * indmed t M abolish th< 
farm yvdctn and set up tin ihw remim- m the* cither piovmee, in 
March K)oo, and a nmitbei ol otliw L< I nan eji-.lmn houses olin ial 
wen* eny.iycd. 

In September. v«h< n renewed meol la lion ^ j i >1 a loan from Loudon 
were not nppeanny to proyrrss lavomably, .iml the ]<my thouyht 
of visit to Europe w,i, considered Id be ab-.ohiteb.' imeessarv m 
thtj follow my year, the sh.di msned a linnan authori/iny llu* Russian 
Bajnjue dr-, Py 5 -ts de I Yi'sc* to float a loan. Mm; Uy alk.*r thm it was 


t said that the London capitalists were willing to lend / 1,250,000 
, without nisisriiiy ujuiu the ob|ei tionabh* control clause; but tin* 
prop isal came too late, and on I lie 30th of January 
irjoo, the Russian yov ernmeiit had permitted l In* ishic 
of .1 loan lor 22I million rouble-, t L. joo.ooo) at 5 1 ,. 
yuara-nteed by all tin* customs receipts ol Persi.i, «\ 
ceptiuy tliosi* toi 1 • a 1 s and tin* iVisuin (iiill ]>orls. ()nly in tin 
event ol .my default ot pa' itiy instalments and ml it Ms w.n lln 
bank to be given nmtiol ol the custom houses. I 
i s 3 " tl ot tin* nomm.d ea]>it«il. and the Russian yov - 
aiiteed the bond li *Mc i s. Money was imm.i dta I eb 

hi h< ran and nearly .ill tlm a 1 1 e.i 1 s w et e paid, win I 
ol tlm iNu* 1 undon o loan was paid oil by tin 
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1900 . 


ci sia 1 1 1 civ i <| 
innient ynai- 
1 emit ted to 
* th'* balaiKe 
ct rein it t a in e 


10 London. 

sir Mori im<*r Durand leit Teheian in tin* rally sp my and pro- 
c eded 1 * 1 latiope on leave. ( >n the 1 Jlh ol April tlm shah, accom- 
panied by the grand M/iei ,uul a immeioii-. sin •*, 

-taiUtl on I11-. vovage to Europe. Ihe alt ails ol State \f s ^ sio 
ilu ring his abstnie vveie entrusted to .1 tolliuil of *; 
im!t'**t‘'i-, under the pie-idemy ot his Miond son. / 90 2 

Malik M.msiir Mn/.a, ^ilma-'*s>'iill a m h. who luid made 
a lony star on the ('out ment llu* year before. 

Alter a Vesidi nee ol a moil ill <1 1 < on t rexevillc*. the Dial) proceedol 
(July 1 j) to St 1 ’eleisbury. and theme to Paris (Juh Jq), intending 
to go to London on the Mil of August. Lut on account of the 
mourning in which several courts wi re thrown through the death 
ol tile king ol Italy (July jo) and the duke of Sax< l obmy-Gotha 
(July jo), tile visits to England, (.ermany and Italy v\ « re abandoned. 
On the 2nd of August an anarchist made an attempt upon tilt: shalTs 
life in 1 '.lib. 


E. Russo-Rritish Rivalry (/yoj jijoj) and thr /* a simi 
Involution {iyo 6 - njoy). 

In L)02 Muzalliir iid-Uin Shah revisited the print ipal Jutropoan 
<apitals, and was received by King Edward \ II. at Portsmouth 
;n August. A mission headed by Viscount Downc was after 
wards despatched to Persia, to invest the sludi with the order ol 
llu* Garter, a ceremony which took place in Teheran on the 2nd 
ol February igo^. A week later, a new cominen ial treaty was 
concluded between Great Lh itain and Persia, which instituted 
various reforms in the customs service, secured to both countries 
the “ most favoured nation *’ treatment, and substituted specific 
import and export duties for the charge ol 5 ° n ml vulornn 
! provided for in the treaty of 1S57. 'l'liese provisions to some 
! extent counterbalant'ed the losst-s inilieted on Ihitish trade by 
the Russo Persian commercial treaty signed in 1002, which had 
seriously damaged the Indian tea trade, and had led to a rapid 
extension of Russian influence. Between bSqq and iqo^ the 
Russian J>ank had lent Persia £4.000,000, of which fully hall 
was paid to the shall for his personal requirements. Russian 
nmeessionnaires w*ere given the right to build roads irom Tabriz 
to Teheran (i<)02) and from Tabriz to Kazvin (1003); and the 
Russian Rank opened new branches in Seistan - an example 
followed in 1^04 bv the Rank of Persia. It was, however, in 
the Persian. Gulf that the rivalry between Great Britain and 
Russia threatened to become dangerous. Great Britain had 
almost a moimpolv of maritime commerce in the Gulf, and was 
alone responsible for buoying, lighting and policing its waters. 
The British claim to political supremacy in this region had thus 
a solid economic basis: it had been emphasized by the British 
action at Kuvvet in i.Sgu. and by the declaration made in 

tin; House of Lords by Lord l.ansdowne, as secretary of state 
for foreign affair.-*, to the effect that Great Britain would resist 
by all means in its power the attempt of any other nation to 
establish itself in lorn* on the shores of the Gulf. On the ibth 
of Xovember 1003, Lord Curzon, the viceroy of India, sailul 
from Karachi lor the Persian Gull. Ilis ship, the “ llardingc," 
was escorted bv four cruisers, and the voyage was regarded as a 
political demonstration, to be interpreted in connexion with 
Lord Lansdownc's declaration. At Bushin*, on the 1st ol 
Decemb’-r, the Persian governor of Ears, Ala ad-daula, com- 
mitted a breach of diplomatic etiquette which induced Lord 
(urzon to sail away without landing. This incident was con- 
sidered bv some British observers to have been brought about 
bv Russian intrigue, and the fact that Ala ad-daula was dis- 
miss'd in K)0}, afler the Japanese had achieved several initial 
Hioi-ev.os in the Rti .so- Japanese war. was held to confirm this 
( npjniun. But Russian financial and commercial influence in 
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Persia continued to increase; in December 1004 ;i special mission 
under Mirzii Rizu lvlian \u> received in audience by the tsar; 
and in Mux mo; Muzallai ud-Pm Shah himself leU Persia tu 
visit the coiirt.-< «»l Vienna and St Petersburg. 

The Seistan. Mission of /<;<>j /<m >4.- A flisputt* as to thefrontier 
between Afghanistan and Seistan arose in 1002. The boundin' 
delimited by the Seistan mission of 1S70-1S72, and known as 
the ‘ k (ioldsmid line,” was drawn along the course of the river 
Ilelmund. between 1S72 and 1002 the Ilelmund took a more 
westerly direction ; no boundarx marks had been ended, and a 
wide strip of ter: itory remained in dispute. 'I'he Persians ekiimed 
that the boundaix was the old bed ol the river, the Afghans that 
it was the new bed; and in accordance with the treatv of 1JS57 
both parlies asked the Pritish government to arbitrate. In 
January 1003, Colonel Arthur Henry MncMahon. who had 
previously delimited the frontier between Afghanistan and 
Pritish India, was despatched from Quetta. ’The Persian 
oflieials were at first hostile, but their opposition, which was 
attributed to Russian influence at Teheran, was eventually 
overcome, and Colonel MucMuhon (who was knighted in KjO(>) 
delivered his final award, sustaining the Persian contention, in 
February 1905. 

British Commercial Missions. Owing to the* success of the 
Maclean mission, which visited and reported upon the markels ( 
and trade-routes of north western Persia in 1004, under th 
direction of the Hoard of Trade, a similar mission was sent to 


’ and was opt ned b\ the bah in person on the 7th of October 
1 i)o(i. In January 11)07 the shah died, and was succeeded by 
1 his eldest son, Mahomined r Ali Mir/a, who on the 1 1 th of 
Februarv published a message to his people, pledging himself 
to adhere to the nt w constitution. 

The Revolution. On the 12P1 of November the shah visited 
the Majlis, and repeated his pledge, but during December a 
riot in Teluriln developed into a political crisis, in which the 
shah’s troops were crnploved against the civil population. The 
Majlis issued a manifesto to the powers, declaring that the shah 
intended to overthrow the constitution, and demanding inter- 
vention. The Russian and Pritish ministers in Teheran urged 
Mahomined 'Ali to maintain the constitution, and he sent a 
message to tin Majlis, promising compliance with its demands 
and agreeing to pla.ee the whole army under the control of the 
ministrv ol war. These concessions allayed the prevailing 
unrest tor a time, but the Royalist and Nationalist parties 
continued secretly to intrigue against one another, and in 
Februarv 100S, while the shah was driving in Teheran, two 
bombs were exploded under his motor-car. 'Two persons were 
killed, but the shah was unhurt, and the Majlis formally con- 
gratulated him on his escape. A prolonged ministerial crisis, 
in April and Mav, was attributed by the Nationalists to the 
influence of reactionaiy courtiers, and by the* Royalists to the 
influence of the Anjumans, or political (dubs, which were al 
to control the Nationalist majority in the Majlis. Early in 


southern Persia in ipo.4, under the auspices of the Tpper India 
Chamber of Commerce, the Pengal Chamber and the Indian Tea 
(’ess Company. The report of this mission (by (Meadow e- 
Neweomen) was published in mob. After showing that civilized 
government was practically non-existent in the regions visited, 
it suggested as the < hief remedy the conclusion of a Russo- 
Pritish convention, and the division of Persia into 11 spheres of 1 
influence.” j 

Rnsso-B) itlsh Convention of ! ()Oj . 'I’he political situation j 
created by the Russo Japanese War and by an internal oris 
in Persia itseli rendered possible such an agreement between the 
two rival powers, and a Russo- Pritish convention was signed 
on the 31st ‘>1 August 1007. Its chief provisions, in regard to 
Persia, are as follow; (1) north of a line drawn from Kasr-i 
^liirin, Isfahan, Ye/d and Kakli to the junction of the Russian, 
Persian and Afghan frontiers (ireut Pritain undertook to seek 
no political or commercial concession, and to refrain 1‘rorn 
opposing the acquisition of any such concession by Russia or 
Russian subjei Is ; (2) Russia gave to Great Piiitain a like, under- 
taking ill respect of the territory south of a line extending from 
the Afghan frontier to Gazik, Pirjend, Kerman and Pander 
Abbas i ; (3) the territory between tie* lines above-mentioned 
was to be regarded as a neutral zone in which either country 
might obtain concessions ; (4) all existing concessions in any 
part of Persia were to be respected ; (5) should Persia fail to meet 
its liabilities in respect of loans contracted, before the signature 
of the convention, with the Persian Panquc d Kseompte anil de 
Prets, or with the Imperial Pank of Persia, Great Pritain and 
Russia reserved the right to assume control over the Persian 
revenues payable within their respective spheres of influence. 
With this convention was published a letter iron) the Pritish 
secretary <>t state for foreign affairs (Sir E. Gre\ ). staling (1) 
that the Persian Gulf lav outside* the scope ol the convention. 
(2) that Russia admitted the special interests of Great Pritain 
in the Gulf, and (3) that these interests were to he maintained 
by Great Pritain as before. 

The Persian Constitution . — The misgovernment and disorder 
which were revealed to Europe bv the Glcadowe-Newronien 
report, and by such sporadic outbreaks as the massacre of the 
Pabis in Yezd (1903), had caused widespread discontent in 
Persia. In 1005, partly owing to the example shown by the 
revolutionary parties in Russia, this discontent took the form of 
a demand for representative institutions. On the 5th of August 
1006, MuzafTar-ud-Dln Shall issued a rescript in which he under- 
took to form a national council (Majlis) representing the whole 
people (see above, Constitute). Tli^ Majlis was duly elected. 


| line the Majlis urged the shah to dismiss the courtiers under 
suspiuon. Mahomined *Ali comcnUd, but withdrew hum 
Teheran; and on his departure the royal bodyguard of so called 
“ G* sacks ” Persian :oldiers officered by Russians in the 
shah’s service at once came into conflict with the Nation- 
alists. 'the house of parliament was bombarded, and when the 
Majlis appointed commissioners to discuss terms, the shah 
issued a manifesto dissolving the Majlis, and entrusted the 
restoration of order in Teheran to military administrators, 
also proposed to substitute lor the elected Majlis a conned ol 
forty members, nominated bx him: ell ; but under pressure* from 
Great Pritain and Russia he* promised to abandon this : rheme 
and to order another genual election. Meanwhile, civil war 
had broken out in t lie* provinces; Kurdish raiders had sacked 
many villages near 'Tabriz ; IVpian brigands had uttaiked tin* 
Russian frontier guards on tin* borders ol Trail: raueasia, and 
the* indemnity demanded b\ the tsar's government was not paid 
until several Persian villages had been burned by Russian 
troops. This incident, combined with Ih.e employment ol the 
so-ealled ( ‘n: sacks, e\ oke*d a proR-t f 1 dim the Nationalists, wdio 
as:- cried that Russia was aiding the Rovalisls ; the accusation 
| was true only in so far as it re h rred to the conduct of eeilain 
I Russian officials who acte*d without the consent of the Russian 
govei nnicnl . Early in mo<), indeed, a Russian hwvc of .jOoo 
men was sent to watch events near 'Tabriz, and if necessary to 
intervene* in lux our ol the Nationalists who held the town, and 
had lor mine mouths been besieged bv the : hub's tiuop... 'The* 
presence of the- Kirsians ultimately indmvel the Royalists to 
abandon the : itge*. In |anuary of the same \cur the revolution 
spread to Isfahan, where the Pakhtiaii chiefs made* eoNmnon 
cause with the Nationalists, depo.-ed the Royalist governor and 
maiched on the capital. In Max and June the shah issued 
proclamations declaring his fidelity to the constitution, and 
promising an amnesty to all political offenders ; hut: he was 
pownlc.-s te> stav the* advance of the combined Pakhtirui and 
Nationalist troops, who entered 'Teheran on the 13th of July. 
After severe street fighting th?* Eossaeks deserted to the rebels, 
and, the shah took refuge* in the Russian legation (July 15). 
This was interpreted as an act of abdication; on the same 
1 day the national council met, and chose Mahomined 'Ali's son, 
Sultan Ahmad Mir/a, aged thirteen, as his successor. Asad 
1 ul-Mulk, head of the kajar tribe was appointed regent. On the 
! c)th of September 1909, the ex-shah dcparte^l for Jus place of 
| exile in the Crimea, escorted by Russian Cossacks and Indian 
i sowars* On the 1 "th of November a newly elected Majlis was 
| formally opened by the shah. 
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Binnoc.RAniY. — T . General : Lord Curzon of Kedleston. Persia 
and the Pitsim Question (London, lSijj), contains an account ot 
European literature relating to Persia 900 M)oi) and numerous 

bibliographical notes. See a Iso Lady |M. L.j Sluel. Life and Manners 
in Persia (London. 1850); Sir A. H. Layard. hath' Adventmes in 
Ptisia (London, T8S7); S. (L \Y. 1 Jcnjamin. I’cista and the Persians 1 
( pd ed.. London, lSgi); C. E. Yate. Khurasan and Si stall ( Edin- 
burgh, 1 goo); 11 . S. Landor, Across (. united Lands (London, i«_)oj); 

|. de Mnigan, Mission si initifhjue (\nk i. v., 1807 1904); N. 
Malcolm, LH S eats m a Persmn 1 > .< n (\ e:d) (London, 1005); 
A. V. W. Jackson. Peisia, Past and Piesent (London, 190(1); l.. C. 
Williams, Anoss Persia (London. 1007). lilt 1 works of James 
Moricr (c/.t.). especially his Adeentim s of Hajji Jiaba of Ispahan, 
throw much light on Persian society in the early years ot lhe 
19th century. 

2. Hi dory : Sir J. Malcolm, History of Pei sin (2nd ed., London, 
i.sjo); R. Ci. W.itsun, A l/istotv of Peisia horn the fieninnhu; of 1 
the Ni in tcenth ( enturv (London, 1873); SirC. K. Markham, A (uiutal 
S,\th h of the History of Peisia (London, 1874). and Cur/on a quoted 
above, aie the standard authorities on modem Persian history. 
The Ira , cKof Pedm Tnvcira (London, 1902) and other publications 
of the Hakluyt Society relating to Persia ate also of gn at historical 
value. For more recent events see the reports of the (ileaduwc- 
N ewcomen and MacMuhon missions; L. (*. Browne, l he Pet si a 11 
K, , httion of /goj eg (London, 1010); A. Hamilton, Problems of the 
i\ l iif ,'/<■ Past (London, ioog) ; \ , Chirol, l he I\I 1 Idle Luster u Question 
(London, 1904); F. C. Williams, Across Persia (Lnndun, 1007), 

'I he commercial convention of 1904 given in Treaty series. 
No. 10 (London, ino j), the Russo- British convention in I reaty 
set ies, No. (London, 1907). Other oiticiul publications of his- 
torical imt ortance art; the annual BiilFh F. O. Repot ts and the 
[ T .S. Consular Reports. 

L AN G P \G R \\f) 1 .1 I F. R \Tl R K 

T. Persian (Iranian) Languages. Fiuler the name of Persian 
is included the whole of that great family of languages occupying 
a field nearly coincident with the modern Iran, of which true 
Persian is simply the western division. It is therefore common 
ami more correct to speak of the Iranian family. The original 
native name of the race which spoke these tongues was Aryan. 
King Darius is called on an inscription “ a Persian, son of a 
Persian, an Aryan ot Aryan race”: and the followers of the 
Zoroastrian religion in their earliest records never give themselves 
any other title hut Airyava danghavo , that is to say, “ Aryan 
races.” The province of the Iranian language is hounded on 
the west hy the Semitic, on the north and north-east hv the 
l # ral-altaic or Turanian, and on the south-east, hv the kindred 
language of India. 

The Iranian languages form one ol the great branches of the 
Indo-European stem, first recognized as such hv Sir W illiam 
Jones and Friedrich SehlcgcL The Indo-European 
Languages or J ndo-Gernuinir languages are divided by Brug- 
niann into ( 1 ) Aryan, with sub-branches (a) Indian, 
(b) Iranian: (2) Armenian: (3) Greek; (4) Albanian: (5) Italic; 
(6) Celtic; (7) Germanic', with sub-branches (a) Gothic, (/;) 
Scandinavian, (e) West Germanic; and (8) Balto-Slavonic. 
(See Indo-Epropkan.) The Aryan family (call(*d by Professor 
Sievers the “Asiatic base language ”) is subdivided into (1) 
Iranian (Eranian, or Erano-Aryan) languages, (2) Pisaclia, or 
non-Sanskritic lndo-Aryan languages, (3) Indo-Aryan, or Sans- 
kritic Indo-Arvan languages (for the last two see Indo-Aryan); 
Iranian being also grouped into Persian and non- Persian. 


The common chai act eristics of 

all Iranian languages, winch 

distinguish them especially from Sanskrit, are as 

to 

1. Change*-, of the ori^ 

final 5 into 

the spirant h 

. Thus— 

, Sanskrit. 

Zend. 

Old Persian. 

New Persian. 

sindhu (Indus) 

bin du 

hindu 

hind 

sarva (all) 

haurva 

liaruva 

liar 

sama (whole) 

hama 

ham a 

ham 

santi (sunt) 

henti 

* hantiy 

bond. 

2. Change of the original aspirates gh, dh, hh ( 

X- 0, <p) into Jlu* 

corresponding modials— 




Sanskrit. 

Zend. 

Old Persian. 

New Persian. 

bhfnm (earth) 

bn mi 

bu mi 

bum 

dhita (9 (tiU) 

.data 

data 

dad 

gharma (heat) 

garema 

garma • 

garni . 

3. k, t, p before n» consonant art- 

( 1 1 . : 1 1 * ■ 1 * 1 into 

the spirant-, hh. 

th , /— 




Sanskrit. m 

Zend. 

Old Persian. 

New Persian. 

prathama (first) 

fratrma 

fra lama 

fradum (Parsi) 

kratu (insight) 

j khratu 

• • • • 

khirad. 


4. The development of soft sibilants- ■ 

Sanskrit. /end. Old Persian. New Pcrsi in. 

Asuro Medhas 1 Ahuro Mazd.To Auramazda Ormuzd 
balm (arm) bazu . . . bfi 7 .fi 

luma (hienis) zima .... zim. 

Our knowledge of the Iranian languages in older p< nods is too 
fragmentary to allow of our giving a complete account <>l this lamilv 
and ot its special lustoiieal development.* It will be sufficient here 
to distinguish the main types ot the older and the more lecenl 
periods. From antiquity w<- have sufficient knowledge ot two 
dialects, the lust belonging to eastern Iran, the second to western. 

1. Zend or Old liaituan. -Neither of these two idles is well 
chosen. The name Old Hadrian suggests that the language was 
limited to the small district of Bacti ia, or at least ilia: 
it was spoken there — which is, at the most, only an ' ttt ’ 

hypothesis, /end, again (originally amintish), is not lhe name ot 
a language, as Anquetil iHiperron supposed, but limans “ inter 
pretation ” or “explanation.'' and is spec ially applied to the 
medieval Pallia vl translation of the Avrsta. Our “ /< •nd-Avcsta " 
does not mean the Avrsta in the /end language, but F an incorrect 
transcription of the 01ig111.1l .expression “ Avistak v.i zand," i.e. 
"the liolv text (Aicsfa) together with the translation." But, 
since we still luck sure data to hx the home of this language with 
anv certainly, the convenient name of Zend has become generally 
established in Europe, and may be provisionally retained. But the 
home of the /end language was certainly in east< rn Iran; all 
attempts to seek it farther west c.g. in Media- — must be regaided 
as failures. 

/end is the language of the so called Avrsta / 1 the holy book of 
the Persians, containing the oldest documents ul the religion of 
Zoroaster. Besides this important monumeid, whu h is about 
twice as large as the /had and Odyssey put together, we only possess 
\erv scanty rchvs of the /end language in medieval glosses and 
scattered quotations in Pahlavi books. These remains, however, 
sulhce to give a complete insight into the structure of the language. 
Not only amongst Iranian languages, hut amongst all the languages 
ot the Indo-Euiopcan group, /end takes one ol the 1 very highest 
pf.ee-> in importance for the comparative philologist. In ago it 
almost 1 1\ als S.insknt ; in primitiveness it surpasses that language 
ui many points; it is intenor only in respect of its less extensive 
literal ure. and because it has not been made the subject of system- 
atic giainmatieal liealment. The age of /end must be examined 
in connexion with the age of the Avrsta. In its present form the 
Avrsta is not the work of a single author or of any one age, but 
embraces collections produced during a long period. The view 
which became current through Anquetil Duperron, that the Avrsta 
is thiouglioul (lie wo 1 k ol /oioasler (m /end, Zarathushtva), the 
founder of the religion, lias lung been abandoned as untenable. 
But the opposite view, that not a single wool in the book can lay 
claim to the authorship ot Zoroaster, also appears on closer study 
too sweeping. In the Avrsta two stages ol the language are plainly 
distinguishable. The older is represented in but a small part, of 
the whole woik, t Jit* so-called Gathas or songs. These songs form 
the true kernel of the hook Yasn.i ; 4 they must have been in exist- 
ence long before albthe other parts ot the Avrsta, throughout the 
whole ot winch allusions to them occur. T hose gathas arc- what 
they claim to be, and w hat they are honoured in the whole Avrsta 
as being -the actual productions of the prophet himself or of his 
time. They bear in themselves irrefutable proofs of l heir authen- 
ticity, bringing us tace to face not with the Zoroaster of the legends 
but with a leal person, announcing a new doctrine and wav of 
salvation, no supernatural Being assured of victoiy, but a mere 
man, struggling with human conflicts of every sort, in the midst ot 
a society of fellow believers yet 111 its rallies! infancy. It is almost 
I impossible that a much later period could have* produced such 
' unpretentious and almost depreciatory representations of flu* deeds 
and personality of the prophet. It, then, the gathas reach back 
I to the time of Zoroaster, and he himself, according to the most 
I pmbable estimate, lived as eatly as the 14II1 century H.C., the oldest 
1 component parts of t he A vesta are hardly inferior in age to the 
oldest Vedic hymns. The gathas are still extremely rough 111 style 
and expression; the language is iicher 111 loiins than the more recent 
Zend; and the vocabulary shows important differences. The pre- 
dominance of tin* long vowels is .1 marked characteristic, the 
constant appearance of a long final vowel contrasting with the 
preference tor a final short in the later speech. 

1 Name of the supreme god of the Persia us. 

CL J. 1 larmcsteter, Etudes iranii nnes, i. 10 (Paris, iSX \). 

■ l T his, and not Zend Avrsta, is the correct title for the original 
text of lhe Persian Bible. The origin of the word is doubtful, 
and uc cannot point to it before the time ot the Sass.mians. Perhaps 
it means "announcement," “ revelation. " 

4 The Avrsta is divided into three parts ; (1) Vasin, with an 
I appendix, Yisparad, a collection of prayers and forms for divine 
I service; (j) Vendidad. containing directions for purification an 1 
1 the penal code ot the ancient Persians; ( q Khordah-A vesta, or the 
Small Avesta, containing tin* Yasht, the ci ntcntsof which are for the* 
most part mythological, witli shorter prayers for private devotion. 
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Sanskrit. (nit ha. l ater Zend. 

abhi (near) aibi aiwi 

Ilia (work) izh.l v/li.i. 

The clearest e\ idencc ot the extreme age of the language ot the 
*;a thas is its striking resemblance to the ol«l< st Sanskrit, the language 
of the Vcdic pnem-v, l lie galha language (much more than the 
later /and) and iln* language ot the 1’^/as have a close resembla nee, 
exceeding th.it <4 any two Romanic lang liases ; they seem hardly 
inert* than two dialei ts *of one tongue. Whole strophes ot the 
-utlias can be turned into good old Sanskrit by the application ot 
ceil.un phnnelu laws; for example - 

mat \ao padaish va lrasruta Izhayao 
puri|nsni mazda ustdnazaslo 
a; y.io asha aredraliyata ncmangh.1 
ai v.li) vangehush manan dio hunarclata, 
becomes in S. mdirit 

mana yah padaih va prayruta iliay.lh 
pang.irhai medha uttanahastah 
at va rtenn rad liras vara namasa 
at vu vasor man a sail snnrtaya 1 

The language of the other pails of the Aeesta is more modern, 
but not all ot one date, so that we ran follow the gradual decline 
f Zend 111 the Avista itself. The later the date ot a text, the 
simpler is the grammar, the more lax tin* use of the cases. We 
have no chronological points by whiili to fix the date when Zend 
ceased to be a living language; no part ui the Avcsta can well be 
put later than the 5H1 or .ph century n.c. before Alexanders 
time it is said to have been already written out on dressed cowhides 
and preserved in the state archives at Persypolis. 

The followers of Zoroaster soon ceased to understand Zend. For 
this icason all that time had spared of the Avista was tianslated 
into Middle iVr-nan or Paiii.avT [q.v.) under the Sassamans. This 
translation, though still regarded as canonical by the Pursues, shows 
a very imperfect knowledge of the original language. Its value 
lor modern philology has been the subject of much needless contro 
vetsy amongst Futopcan scholars. It is only a secondary means 
towards the comprehension of the ancient text, and must be used 
with disc uminatluli. A logical system of comparative exegesis, 
aided by constant reference to Sanskrit, its nearest ally, and to the 
other Iranian dialects, is the best means of recovering the lost 
sense of the Zend texts. 

The phonetic system ot Zend consists of simple signs which 
express the diileient shades oi sound in the language* with great 
precision. In the vowel-system a notable feature is the* presence 
ot the short vowels e and o, which are not found in Sanskrit and 
Old Persian; thus the Sanskrit santi, Old Persian hantiy, becomes 
henti in Zend. The use of the vowe ls is complicated by a tendency 
to combinations ot vowels and to epeu thesis, i.e. the transposition 
of weak vowels info the next syllable; e.g. Sanskrit blunati , Zend 
baraiti (he carries); Old Persian margu, Zend minima (Merv) ; 
Sanskut rinaldi, Zend mnakhti. Triphthongs are nol uncomiim.., 
c.g. Sanskrit a(vrbhyas (dative plural ol //<(»</, a horse) is in Zend 
aspaabyb] Sanskrit knwti (he does), Zend kercnaoiti. Zend has 
also a great tendency to insert inational vowels, especially near 
liquids; owing to this the words seem tather inflated; r.g. savva 
(on the left) becomes in Zend /nioa\a\ bhrajati (it glitters), Zend 
tnnd::uiti\ f'ua (yum)). Zend genii. In the consonantal system we 
are shuck by the abundance of sibilants (s and sh, in tin ec* forms 
ot modification, 2 and rh) and nasals (five in number)^ and by t In- 
complete absence of /. A cliarac tenstic phonetic change is that of 
rt into sir, e.g. Zend asha for Sanskrit tin, Old Persian arta (in 
A rta.ur.xrs ) ; fravas/n lor Pallia vi ft aval din, New Persian /<■/. 
(the spirits of llir dead). The verb displays a like abundance' of 
|)rimary forms with Sanskrit, but the conjugation by periphrasis 
l.-* only slightly developed. The noun has tin* same eight cases 
as 111 Sanskrit. In the gat has tin ‘re* is a special ablative, limited, as 
111 Sanskrit, to the “ a " stems, whilst in later Zend the ablative N 
extended to all the* steins indillci entlv. 

We do not know in what character Zend was wiitten before the 
time of Alexander. from the Sas-.anian penod we find an alpha- 
betic and very legible character in use, derived from Sassaman 
Pahlavi, and closely resembling the younger Pahlavi louinl in books. 
Tin* oldest known nianttsci ipts are ot the 1 ph ccrituiy A i>>’ 

Although the existence* nl l lie* Zend language* was known to the 
Oxford scholar Thomas Hyde, the Frenchman Ampietil Dupeiron. 
who went to the* East Indu s m i 7 to visit the Parsec* priests, was 
the* first to draw the attention of the learned world to the subjec t. 
Scientific study of Zend texts began with E. lhirnouf, and has 


| since* Ihcn made rapid strides, especially since the Vedas have 
; opened to us a knowledge ot the oldest Sanskrit. 

2. Old Persian. - -This is the language of the ancient Persians 
properly so railed/* in all probability the mother-tongue of Middle 
Perxau of the Pahlavi texts, and of New Persian. \Vc q/j Persian. 
know Old Persian from tlu* rock-iiuc 1 iptions of the 
Achaemenians, now fully deciphered. Most of them, and these 
the longest, elate* from tin* time ol D.uiii*-. but we have speci- 
mens as lale as Art axet xes Ochus. In the latest inscriptions the 
language is already much degraded; but on tile* whole it is almost 
as antique as Zend, with which it has many points in common. 
For instance, if we* take a sentence* from an inscription of Dai ins 
a s — 

" Auramazda hva imam buniim ada hya av.im asm"'nani ada liva 
martiyam ada hva sivatun ada mariiyahva hya Parayavaum 
khshdyathivam akunaush aivam paruvnam khshayatluyam,” 


it would be m Zend — 

“ A liuiT) mazdao yd imam bfiinim ada' yd aom asmancm ad.lt yd 
maslumad.it vo shaitlm adat niashyahe yd darayai [vuliuiu khshaetem 
akerenaot dyum poiinmam khshaetem.” 1 

The phonetic system in Old Persian is much simpler than in 
nd; we reckon twenty-four le*tt<*rs 111 all. The short vowels e. 
o arc* wanting; in their place* the old “ a " found still appears as 
111 Sanskrit, c.g. Ze»nd bagem, OM Persian bagnm, Sanskrit bhagam; 
Old Persian hamarana, Zend hameiena, Sanskrit samarana. As 
regards consonants, it is noticeable that the older 2 (soft v) still 
preserved in Zend passes into d —a rule that still holds in Xew 
Pei sum; compare 

Sanskut. Zend. Old J’erstan. Xe w Persian. 

hast.i (hand) zasta elasta dasl 

jravas (se*a) zrayd daraya (larva 

aha m (1) a/em ad.1111 


A No Old Persian has no special /. Pinal consonants are almost 
entirely wanting. I11 this respect Old IVrsiin goes much farther 
than Hie kindred idioms, e.g. Old Persian ahara, Sanskrit abhaiat, 
j Zend abiirat, . nominative* baga, root -form baga s, Sanskiit 

I hhagas. the ddlerences 111 declension between Old Peisian and 
j Zend are unimportant . 

j Old Persian inscriptions are wiitten in the cuneiform diameter 
] ot the simplest form, known as the tirst class.” Most of the 
1 insc upturns have besides two translations into the more coiupli- 
. rated kinds ot cuneilonn diameter ot two other languages oi the 
I Persian Empire. One* ot these is tlu* Assyrian; tlu* leal nature of 
1 the second is still .1 mystery. The interpretation of the Peisian 
cuneiform, the character and dialect of which were equally 
unknown, was begun by (1. F. (irotefend, who was followed by 
F. lhirnouf, Sir Henry Kawlinson and J. Opp'it. The ancient 
Persian inscriptions have been collected in a Latin translation 
with grammar and glossaries by F. Spiegel (Leipzig, new and 

enlarged ed.. t.SNi). 1 lie othei am lent tongues and dialects of 
this family arc* known only by name; we read of peculiar idioms 
j in Sogdi.ma, Zabiilistnn, 1 lei at, Ac. It is doubtful whether the 
j languages ot the Scythians, the* Ly« 1.111s and the Lydians, of which 
hardly anything lemnins, were Iranian or not. 

After the fall of the Achaemenians there is a period of live 
centuries, lioiu which no document ot the Persian language* lias 
down to us. 


i 

i 


1 

j 

1 

I 


l aider llu* Arsacids Persian nationality rapidly declined; all that 
remains to us from that period namely, l he inscriptions on coins 
is in the Greek tongue*. Only towards the end of the Parthian 
dynasty and after the rise* of the Sassanians, under whom t lie national 
tiaditions were again cultivated in Peisia, do we recover the lost 
traces ot tlu* Persian language in tlu* Pahlavi inscriptions and 


Middle 

Persian. 


literature*. 

m \. Middle Persian. The singular phenomena presented by 
Pahlavi wilting have been discussed m a separate article (see 
PahlavT). llu* languages which it disguises rather 
than expresses —Middle Persian, as we may call it — 
presents many 1 hanges as ( ompared with f he < >ld Persian 
of the An li.iememans. The abundant grammatical forms of the 
ancient language are much 1 educed in number; the case-ending 
is lost ; the noun has only two inflexions, the singular and the plural ; 
the cases aic expressed by piepositions e.g. villain (the soul), 110111. 
and acc. sing., plur. nibamin; dat. vat or avn nihjn, nbl. win or az 
rabdn. Even distinctive tonus for gender are entirely abandoned, 
e.g. the pronoun avn sigmln s he,” ” she,” ” it.” In the verb 
compound forms predominate. In this respect Middle Persian 
is almost exactly similar to New Persian. 


With verses of my making, which are now heard, and wiih 
prayerful hands, I come before thee, Mazda, and with the suucie 1 
rmmility of the* iqiright man and with tlu* believer's song of praise.” ■ 
- Grammars by F. Spiegel (Leipzig. 1E07) and A. V. W. J.u kson 
(Stuttgart, 1 So 2) ; Dietionary by I A Justi (Leipzig, edition-, 

of the Avesta by X. L. Wcsterganrd (Copenhagen, 1S52) and ('. F. ! 
Geldner (Stuttgart, 1 SS/ » 1 Sy 5 ; also in English); translation into 1 
German by Spiegel (Leipzig, ^52), and into English by Darniesteter t 
(Oxford, 1SS0) in Max Muller’s Sacred Ifooks of the East. | 


And peihaps of the Medes. Although we have no record of 
the Median language we cannot regard it as (littering to any great 
extent from the* Persian. The Modes And Persians were two 
closely connected races. There is nothing to justify us in looking 
for tlu* true Median language? cither in the cuneiform waitings of 
the second class or in Zend. 

1 '* Onnuzd. who created this earth and thathuaven, who created 
man and man's dwelling-place, who made Darius king, the one^and 
only king of many.” 
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A 'la' Pn , • 1 lu* Inst M»‘P in l hr dovclopm n' "t '.lu* 

language i.-> Xi-w Persian, repo -sen ted in its oldest form by bndou-T 
In grammatical Jomis it is still pnorct than Middle 
Persian; except KnglCh, m» Indo Ki:n»p«\m language 
has sn irw index * mi ■», but tin--, is 111 a i k- up i>u by thi- 
subtli* <1 a i lopment ol the syntax. Tin* structmv ol Nt*\\ IVr-i.in 
has hanlly allc-.ed at .11 oilier tin* t>hdhtnln;a ; but tin- original 
punaii <>4 I inliwi-i, who iu.uk' cveiv »'ll<>rt to l.ee" th ’ i egr 
jrce l;nm Scinilu admixture, could iu.l long be mamtniiK .i. A^.ibu 
literatui c ami spin.li e xiTn-.nl so powerful an intl-mure on \ ■. 

iVy-sian, yspri i illy o»i tin* written 1 . i-,na.* . ilia! it umM not 
uithst.uul till' .'ilmuson ul‘ an immense nuniuri nt Seimtn wools, 
rh.ry is n<» Ara.bn wool whuii would be n liool ,k*\ ep tuncc m 
■_o.,,l ] Vrsiaii. but, in-, i rt In les-.. New lV.'.si\in ha-, \\ uiaiued a 

Lmou.i^i’ ot iiiii..*a li.niian st-ock. 

Aiming tlo * i han-os of Hi- -,.uuid system m Xew iVrstan. as 
,i 1 1 1 1 with oarinu* period-,. especially with OKI 1 ’oisian, the 

1 1 i‘s f that i laii'i-. Munition is the 


<>/,/ r 


I hiis wo h 
; m ni or Zend 


Piihhv' 


\e.r P, 


metre ami rhvme; olher. mention a -, :s i i ! ! u n <>! tin* hrs! Persian 
poem a certain Ahulhals ol Soglul, m ar Samarkand. In point 
of lari, then* is no doubt that the later Savsanian ml* r*. Inhered 
the l«it era rv spirit of their nat ion (sn* Pun.wl). Pnhlau* bool 
however, kill outside of the* present subject , which is tin* lkeratm 
of the whom which shaped itself out ol the older Per ian speech 
by slight, modifications and a. steadilx increasing mixture oi 
Arabic words and plira-es in the gth anti 10th centuries ot om 
era, and which in all e.-entiul respects has remained the same 
for the last thousand years. The death ol Ilarfm al lxashid in 
the beginning of the ol-lt century, which marks the commence 
limit ol the deceive ol lli-e caliphate, was at the same time the 
'darling point ol movements hu* national independence and a 
national literature in the Iranian dominion, and the common 
cradle ot the two was in the province ol khorasan, between 1 1 it* 
Oxim and the |axarles. In Merv, a khoiasanian town,; 1 , certain 
'Abba, composed in Sop \.l>. ( i 03 A. lb), aeeotding t « » the oldest, 
biographical writer of Persia, Mahommed 'Attfl, the 
lirst real poem in modern Persian, in honour of the 
Abbasid prince Mainun. Harfm al Rashid's son, who 
had hi-mself a strong predilection for Persia, he 
mother's native eountrv, and was, moreover, thoroughly imbued 
with the freethinking spirit of his age. Soon ali'-r ibis, in S20 
(205 \.it.), 'Frill ir, who aided Mamfin to wrest the caliphate from 
his brother Amin, succeeded in establishing the first semi- 
independent Persian dvnasty in Khor.nan, which was overthrown 
in S72 (259 A. n.) by the Saffarids. 

file development of Persian poetry under these first nati\e 
j dynasties was slow. Arabic language and literature had gained 
too firm a footing to be supplanted at once by a new literary 
idiom still in its infancy; nevertheless the few poets who arose 
under the Tahirids and Saffarids show already the germs of the 
characteristic tendency of all later Persian literature, which 
. t i ms at amalgamating the enforced spirit of Islamism with their 
Zciul yd mu (-lass), New iVisian jdm ; j own Aryan teelings, and n eoneiling the strict deism of the 
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Modern 
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1 her t ban I Vr-iun w hich 
Iranian lanulv mav be 


Old Pei sum <<r Zend 
madhn (wme) 
band lib (eoiiscioie 
p'dha (foot) 
k.ulha (win 11) 

Old y otten appear, a, ) . 

an (a youth), Xcu r< r*-ian jnv.ln. Two 
.dlowed t».» stand toLetiur at the be-inning ot . 
are frequently nisei led or prefixed, r.g. Xi v 
islJdiiu (to stand), root >/ 7 ; Lt,ddn (bioilu-i 
ii Jtiird 

< \mongst modern lnnyiiages and dialect-, 

Tim-d be also assigned to tlu 
men 1 i< >iu d * — 

t. I\ ithfisli, a language neatly akwi to Ah w IVr^ian, 
with which it li.rn important diar.icteristie-. 111 common. It i-, 
chietlv di- lingui lu d ln»m it by a marked te-ink nc.v to shorten 
words a 1 .dl cost-, t . •. Kurd, herd (brialmr) New* la rsian ./</,/> ; 
Kurd, dim (I -ive) New IVi'-iau di/nmi ; Kurd ‘Id ( w 1 1 1 1 • ) New 
Persian bifid. 

2. /Ifthtch, llu 1 language* of Baluchistan, ako \< i\ elo-, t -ly ; 1 1 c i * 1 
to New JVr.sian, but especially distingui.-heel I10111 it 111 that all 
the old spirants are changed into explo iyt-s, e g. Halucli elh Kli « p; 
-- Zend fu'tjfihi ; P.alucli haf (lime) /end Ah w I'li-ian /,//; 

J’.nluch haft (m-wi 11) -- Xi-w Persian haft. 

g Ossetic, true Iranian, m j)ite of it-, n- ,emblaun' lu -.<mnd n> 
the (leurgian.- 

4. Pushtu (less accurat.ly Afghan), wlmli h.i^ certainly been 
increasingly influenced by tk*- neigliboming Indian langua-us in 
lnllexion, syntax and \ ocabtil.it y, but is -.till at bottom , t pure 
Iranian language, not iiierel- intermediate between Iranian and 
I ndinn. 

I'lie position oi Anncniun leiu.inu doubt iul. Sum* sclu lars 
attribute il to tlu* lrmian family; other-. |>refer t c > n.<».»nl ]i_ a-, a 
separate and liulc p. iident me mbet ol the ludo l*‘uropean gnmp 
.Many words that at. lust sight seem t * » pr<" «- it , Iranian oneui .;n 
only adopted from the Per, 1.01. : (K.tb) 

II. Modern Persian f.itvratitre. Per inn iu:-to. i.uis 
m variance about tht* origin ot their national poetry. Mo.-i n 
them g> b.u’k to tlu* 5th (du i t ian* century and a 1 1 i i »»:* to or., 
of tV- S,e , 01 n king-. Ikdir.uu V. (-\2j the in\ention,ol 

1 r.nnnmars of Xew Persian, by M. Immsden (Oiliiifta. 1S10). 
.\ 15 . Chod/ko (Pans, 1H52; new <d.. i.SSp, I>. lorbes (i.Sooj, 
| A. VuMrrs ((bessen, ivSjo). A. Wahrmund ((xiessen, 1 i> ;• s 1 . < 
baleiuann and V. /lmlfovski (I.eip/ig, iSSf^; j. T Platt-, 
(pt. i. ioN_|). I' nr tile Xew Persian diakrts see Pr. Mullet, m tlu 
,S itzim^hcv. def ivini* .Maul., \<>ls l\\\n , lwviii. 

” Ct. I lubschmann, in Kulinh /o/.w/in//, xxiv. yt<>. 

'‘Vi. P. de Lag«rdc, Armcmsche Stwhen (( k)tling*n, 1S77); 
H. H<»ibschmann, Avmenische Studien (Leipzig, 1883). 


Mahomiiiedan religion with their inborn loftier and more* or let: 
pantheistic ideas; and we can easily trace in the few fragmentary 
: verses ol men like l lan/.ala, Uakun Hm/, and Ahu Salik tho: e 
| principal forms of poetry now ustd in common by r-onnsof 
all Mahommcdan nations — the tonus ol the qas'ida Pastern 
(the encomiastic, elegiac or satirical poem), the Poetry. 
j ghaznl or ode (a love-ditty, wine-song or religious hymn), the 
j rubai or quatrain (our ep’grarn, for w'hie.h the Persians invented 
| a new metre in addition to those adopted lroin the Arabs), and 
i the nnilliihiwi or doable-rhymed poem (the legitimate form for 
1 epic and didactic poetry). 'I’he first who wrote such a rnathnawl 
1 was Aim Sliukur ol Ralkh, the oldest literary rcpresentwit ive of 
the third dynasty ot Khorasan, the Samanids, who had liei'n abb* 
in the course of time to dethrone, the Saffarids, and to secure the 
government ol Persia, nominally still under tlu* supremacy ol 
; the caliphs in Bagdad, but in fact with lull sovereignty. The 
| undisputed reign of this family dales from the accession of AniTr 
■ Xa ? r II. (oiq oj2; 301 331 A. 11.), who, more than any of 1 1 is 
! predecesjor*., patronized arts and sciences in his dominion:-. 

I The most accomplished mimtrels ot his time wire M/n trei ; 
j Mahommed Kara lad! (or lutralawl); Aim ’l-'Ahlus of wt h 
1 of Bokhara, a writer of very tender \erses; Abu Century. 

| M-Mu/att'ar Nasr of Nishapur; Abu 'Abdallah Mahommed of 
. [unaid, equally renowned lor his Arabic and Persian poetry; 
, Ma'nawl of Bokhara, lull of original thoughts and spiritual 
ire meetly ! subtleties; KhusrawanT. from whom even KirdoiisT eondceeended 
lo borrow quotations; Abu ’l-Ilusun Shahid of Balkli, the first 
who made a dlwan or alphabetical collection of his lytics; and 
RfidagT (or Rudakl), the first elas*ic genite; of Persia, who im- 
pressed upon every form of lyric and didactic poetry its peculiar 
(amp and individual character ( ec Rf dam). 1 1 is graceful and 
captivating style was imitated by Hakim Khuhbuz of Nishapur, 
a great baker, poet and quark; Abu Slm'aib R.nih id Herat, who 
left a spirited little : ong in honour of a young Christian maiden ; 
KaunaqI of Bokhara; Abul-luilh of Bust, who was also a good 
Arabic poet; the amir Abu ’1 Hasan 'All Alagateh.l, who handled 
the pen as skilfully as the sword; 'Umara of M( rv, a famous 
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astronomer; and Kisa'i, a native of the same town, a man of 
stern and aseetic manners, who sang in melodious rhythm the 
praise of 'All and the twelve imams. All these poets nourished 
under the patronage of the Samsinid princes, who also fostered 
the growing desire of their nation for historical and antiquarian 
researches, for exegetieal and medical studies. Mansur I., the 
grandson of RudagTs patron, ordered (9^3; 352 a.ii.) his \ izier 
llalaml to translate *the famous universal historv of Tabari 
(8;S- 923 a.l>.) from Arabic into Persian: and this 
7 o' rikh-i -Tabari , the oldest prose work in modem 


Tabari. 


ol a son of lsfandivar, another hero of the Shdhndma , in the 
Hah manna nut. 

When these old Iranian sources were almost exhausted, the 
difficulty was met in various ingenious wavs. Where some 
slight historical records ol the heroic age were still obtainable 
poetical imagination seized upon them at once; where no tradi- 
tions at all were forthcoming fiction pure and simple asserted its 
right; and thus the national epopee gave way to the epic story, 
and substituting prose lor verse to the novel and the fairy 
tale. Models of the former class arc the v arious Jskandarndmas , 


Persian, is not merely remarkable from a philological point ol j or “ Hooks of Alexander the Great, " the oldest and most original 
view, it is also the classic model ol an easy and simple style of which is that of Nizami of Ganja, the modern Klizavetpol 
( french tram, by L. Dubcux and II. Xotenberg, 1SO7 1X74). 1 (completed about 1202; 590 a.ii.); the latter begins with thu 


I he same prince employed the most learned among the ulema 
ot Transoxiana for a translation of Tabari's second great 
work, the Taj sir, or commentary on the Koran, and accepted 
the dedication of the first Persian book on medicine, a pharma- 
copoeia by the physician Abu. Mansur Mu waff aq b. ‘All of 
Herat (edited by Seligmann. Vienna, 1859), which forms a kind 
ot connecting link between Greek and Indian medicine. It was 


Kitdh-i-Samak ' lyar , a novel in three volumes (about 1189; 
585 a.ii.), and reaches its climax in the Hustdn i-Khaydl, 
or “ Garden ol Imagination," a prose romance of fifteen 
large* volumes, by Mahommed TakT Khaval, written between 
1742 and 1 7 50 (1155 and 11 (>9 a.ii.). Some writers, both 
in prose and verse, turned from the exhausted fields of the 
national glorv ot Persia, and (host* their subjects from the 


soon after further developed by the great Avicenna (d. 1037; 1 chivalrous times ol their own Hcdouin conquerors, or even 
128 a.ii.), himself a Persian by birth and author of pretty wine ! from the Jewish legends of the Koran. Of this description are 
songs, moral maxims, psychological tracts, and a manual i the Anbixdndma , or historv ol tin* pre Mahommedan prophets, 

.a i' - /••• ■ ■' * /T ’ T — u: - by llasani Shabistari 'Avan! (before the 8th century of the 

Hegira); 1 bn Husain's Khdwanidma (1427; 840 a.ii.), ot the 
deeds of 'Ah; lkldhilN Hamla-i-H aidai /, which was completed 


in his native 


ol philosophic science, the Ddnishndma-i-AUVi 
tongue. 

A still greater impulse was given, both to the patriotic feelings 
and the national poetry of the Persians, by Mansur's son and sue- | by Najal (1724; 114 s a.ii.), or tin* life of Mahommed and tin 
essor, Prince Null 11 ., who ascended the throne in 976 (365 first four caliphs; Kazim's k'aiahndma -1 /ultima, the book oi 

\.n.). Full of enthusiasm tor the glorious past ot the old ’ 1 1 ’ ** 1 1 4 • v 11 r 

Iranian kingdom, he charged his court poet DaklkT (I)aqiqi), 
who openly professed in his gluizals the Xoroastrian 
creed, to turn the Khodd'hidma, or “ Hook of Kings, 


Daktkl . 


joy ol Fatima. Mahomet's daughter (1737; 1150 a.ii.) all four 
in the epic metre of the Shdlindma ; and tlu* prose stories of Halim 
Tai. the famous model ol liberalitv and generosity in pre- 
Islamitic times; of Amir Hannah, the mule ol Mahomet; and ol 
into Persian verse. Shortly after commencing this work DaklkT ! the Mu'jizdt iMiisaud, or the miraculous deeds of Moses, by 
was murdered in the prime of life; his death was soon followed Minn almiskln (died about 1501; 907 a.ii.). 
by the fall ol the Slim an id dynasty itself. Hut DaklkT's great Quite a different turn was taken by the ambition of another 
enterprise was not abandoned ; a stronger hand, a higher genius, class of imitators oi FirdousI, especially during the last four 
was to continue and to complete it, and this genius was found ; centuries of the llegira, who tried to create a new 
Firdousi 1,1 FirdousI (940 1020; 328 411 a.ii.), with whom vve heroic epopee bv celebrating in rhythm anil rhyme /a/er 
r ous ’* enter the golden age oi the national epopee in Persia j stirring events of recent date. The gigantic figure of Timui 
(see FiRixn si). In 1 01 1, after thirty-five years ol unremitting I inspired llatifl (d. 1521; 9^7 a.ii.) with his Tinuirndma; t,hc 
labour, he accomplished his gigantic task, and w rote the last ills- 1 stormy epoch of the first Satawid rulers, who succeeded at last 
tichs of the immortal Shdhndma, that “glorious monument ol ; in reuniting lor some time the various provinces of the old 
Kastern genius and learning," as Sir \\ . Jones calls it, “ which, il Persian realm into one greai monarchy, lurnished Kasim! (died 
ever it should be generally understood in its original language, j after 15L0; 9L7 v.H.) 1 with the materials of his Shdlindma , a 

11 1 41 4 f 4 il ' 11 ~ 1f 'ci... v /..?/. poetical history <>1 Slulh Isma'll and Shall Tahmasp. Another 

| Shdhndma, celebrating Shah ‘Abbas the Great, was written by 
Kamall of Sab/evfir; and even the cruelties of Nadir Shall were 


will contest the merit of invention with llomyr itself." T huSkdh- 
imitai ions of ndnui, from the very moment of its appearance, 
Shah- exercised such an irresistible fascination upon all 
rninds that there was soon a keen competition 


the 
niima. 


duly chronicled in a pompous epic style in Tshrati s Shdhndma' i 


among the younger poets as to who should produce the | Sddiri (1749; 1 i 9 s \.n.). Hut all these poems are surpassed 
most successful imitation ol that ( lassie model : and this compel i- I in length by the 33,000 disti« hs of the Shdhinshdhndma bv the 
tion has gone on under different Ionics through all the following poet laureate ol hath ‘All Shfih of Persia (1797 1834), and the 
centuries, even to the most recent times. First of all, the old 40,000 distichs of the (Icorycndma, a poetical history of India 
popular traditions, so far as they had not vet been exhausted from its discovery by the Portuguese to the conquest of Poona 
by Firdousi, were ransacked lor new epic themes, and a regular by the Knglish in 1817. In India this kind of epic versifica 
< \ ( lc of national epopees gathered round the book of Kings, tion has nourished since llu* beginning of Ilumayun's reign 
drawn almost exclusivclv from tlu* archives ol the princes of (1530 1 55(1); r.g. the Za/arndma i Shdh/ahdtii by KudsI (d. 1^49; 
Sejistiln, the* familv of Firdousi* s greatest hero. Rustam. The 1056 a.ii.) ; the Shdhinshdhndma bv Tfilib KalTm (d. 1951 ; 
first and most ambitious ol these competitors seems to have jo9i a.ii.), another panegvn.-t of Shah Jahan; Atashls Wdil - 
hecn AsadT’s own son, ‘AH b. Ahmad al-Asadl, the author ol ndma, in honour ol Slulh Mahommed \\dil of Hljfipfir, who 
the oldest Persian glossarv , who completed in io 99 (958 a.ii.), ascended the throne in 1 9211(1039 v.u.) or 1927; the Tawdrikh- 
in upwards of 9000 distichs, the (larshds/aidma. or marvellous i-Kuli Knthshdh, a metrical history of the KutI) shfdis ol 
slorv of the warlike feats and love adventures ol Garshasp, Golconda: and inanv more, down to the bdthndma-i-Ti/*d 
one of Rustam's ancestors. The heroic deeds of Rustam s | Sultan bv Ghula.ni Hasan (1784; 1198 v.ri.). 

Hut the national epopee was not the only bequest the great 

1 - \ . __ M-t ■ .1. * ‘ . I .. < 1 ... r... 


celebrated in tlu* Sdmndma, which almost 


grandfather were 
equals the Shdhndma in length; those ol Rustam's two sons, in 
the / ahdgairndma and the Fardmunndma : those ol his daughter, 
an amazon, in the Hrunhild style ol the German Nibelunge, in 


Firdousi left to his nation. This rich genius gave also the first 
impulse to romantic, didactic and mystic />octiy\ and even his 
own age produced powerlul co-operators in these three most 


Romantic 

Fiction. 


the Hand Gushdspndnur, those of his grandson in tlu Harsundnm \ ; ; conspicuous departments of Persian literature, 
those oi his great-grandson in the Shahriydrndma (;im ribed \ Romantic fiction, u hie h ac hieved its highest \ Humph 
to Mukhtarl and dedicated to Masud Shah, who is probably ! in Nizami ol Ganja' s (i 141 1 203 ; 535 599 a.ii.) 
identical w ith Mas'ud b. Ibrahim, Sultan Mahmud's great- j brilliant pictures of the struggles and passions in the human heart 
grandson. 1 099-1 114: 492 -508 A.ii . )j and the wonderlul exploits 1 .\ft< 1 1572 (979 a.h ), according in H. 1*2. in ('.vundris*, u. 2 17. 
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(see Nizami), sent forth its first tender shoots in the numerous 
love stories of the Shdhndnia , the most fascinating of which is that 
of Zal and Rudabch, and developed almost into full bloom in 
Firdousfs second great mathnawi Yusuf u Zallkhd, which the 
aged poet wrote after his flight from Ghazni, and dedicated to the 
reigning caliph of Bagdad, al Qadir billah. It represents the 
oldest poetical treatment of the Biblical story of Joseph, which 
las proved so attractive to the epic poets of Persia, among others 
to ‘Amak of Bokhara (d. 1 140), who was the first after Firdous! to 
write a Yusuf u Zallkhd to Jam! (d. 1492), MaujT Kasim Khan, 
llumayun’s anur (d. 1571), Nazim of Herat (d. 1U70), 
and Shaukat, the governor of Shiraz under Fatli 'All Shah. 
Perhaps prior in date to Firdausi's Yusuf was his patron ‘UnsuilN ! 
romance, Wdmik u Adhrd , a popular Iranian legend of great 
antiquity, which had been first written in verse under the Tahirid i 
dynasty. This favourite story was treated again bv Faslhi 
JurjanI (5th century of the Hegira), and by many modern poets 
as Damir!, who died under the Safawl shah Mahommed (1577 
j;XO; 985-994 \. 11.), NamI, the historiographer of the Zand 
dvnastv, and Ijosain of Shiraz under Fath * A ll Shah, the last 
two flourishing towards the beginning of the present century. 
Another love storv of similar antiquity formed the basis of ; 
Fakr-uddln Asad |orjanI\s IT 7 a* u Ramin, which was composed ! 
in Isfahan about 104S (440 \.n.) a poem remarkable not only ! 
for its high artistic value but also for its resemblance to Gottfried , 
von Strassburg’s Tristan und Isolt. 

The last-named Persian poet was apparently one of the earliest 
eulogists of the Seljuks, and it was tinder this Turkish dynasty 
encomiasts that lyrical romant ieism rose to the highest pitch. 
and What Firdous! and the court-poets of Sultan Mahmud 

Satirists. had commenced, what Abu ‘ 1 -Faraj Run! of Lahore 
and MasYnl b. Sa'd b. Salman (under Sultan Ibrahim, 1050 
1099) had successfully continued, reached its perfection in the 
famous group of panegyrists who gathered in the first half of the 
6th century of the Hegira round the throne of Sultan Sin jar, 
and partly also round that of his great antagonist, Atsiz. shah of 
Khwarizm. Tins group included Adlb Sabir, who was drowned 
by order of the prince in the Oxus about 1 145 (540 a. 11.), and his 
pupil JauharT, the goldsmith of Bokhara: Amir Mu'i/zi, the king 
of poets at Sinjar'scourt, killed by a stray arrow in 1 1 17(512 a.h.); 
Rashid Watwat (the Swallow), who died in r 1 82 (57X a.hA, 
and left, besides his kasidas, a \aluablr treat Kc on poetrv 
(Hadd'ik-essihr) and a metrical translation of the sentences of 
'All; 'Abd-alwasi* Jabali, who sang at first, like his contem- 
porary Hasan GhaznawT (d. 1169 ; 565 a.h.), the praise of the 
Ghaznevid shah Bahrain, but afterwards bestowed his eulogies 
upon Sinjar, the conqueror of Ghazni ; and A11 had uddln Anwar! , 
the most, celebrated kasida-writer of the whole Persian literature. 
Anwar! (died between 1 1 Sc* and tfoi; 5X5 and 5X7 a.h.), who 
in early life had pursued scientific studies in the mad rasa of Tits, 
and who ranked among the foremost astronomers of his time, 
owes his renown as much to the inexhaustible store of poetical 
similes and epitheta ornantia which he showered upon Sinjar 
and other roval and prineelv personages, as to his cutting sar- 
casms, which he was careful to direct, not against individuals, 
but against whole classes of society and the cruel wrong worked 
by an inexorable fate thus disregarding the example of 
Firdous!, whose attack upon Sultan Mahmud for having (healed 
him out of the reward for his epopee is the oldest and most 
finished specimen of personal satire. This legitimate branch of 
high art, however, soon degenerated either into the. lower forms 
of parodv and travesty for which, for instance, a whole 
group ot Transoxanian writers, SuzanI of Samarkand (d. 1174; 
569 a.h.) and his contemporaries, Abu ‘AH ShatranjI of the saqu* 
town, Lami* of Bokhara, and others gained a certain literary 
reputation or into mere comic pieces and jocular poems like 
the “ Pleasantries ’* ( Hazjiyydt ) and the humorous stories of the 
“ Mouse and ('at ” and the “ Stone-cutter (Sankara At) by 
'Ubakl Zakarw (d. *370 ; 77 2 a.h.). Anwarfs greatest rival 
was KhakanI (d. 1199 ; 595 a.h.). the s<»n of a carpenter in ; 
Shirvan, and panegyrist of the shahs of Shirvan. usually called ' 

the Pindar of the Fast. 'To European taste onlv the shorter 

* 1 


j epigrams and the double-rhymed poem TuhfatuVirdkain, in 
| which KhakanI describes his journey to Mecca and back, give 
! lull satisfaction. Among his numerous contemporaries and 
j followers may be noticed Mujir-uddln Bailakilm (d. 1198; 
594 a.h.), Zahir FaryabI (d. 120 2 ; 598 a.h.) and Athir 
Akhslkatl (d. 1211; 608 a.h.) — all three panegyrists ut the 
atfibegs of Azerbaijan, and especially of Sultan Kizil Arslan ; 
Kamfil-uddln Isfahan!, tortured to death t>y the Moguls in 1237 
(635 v.H.), who sang, like his father Jamal-uddm, the praise of 
the governors ot Istahan, and gained the epithet of the “ creator 
of fine thoughts "( Khallak-ulmaVinl); and Saif-uddin Jsfarangl 
(d. 1267 ; (\(}() a. 11.), a favourite of the shahs of Khwari/m. 

Fruitful as the 6th and 7th centuries of the Hegira were in 
panegyrics, they attained an equally high standard in didactic 
and mystic poetry. The origin of both ('an again nidactlc and 
be traced to Firdous! and his time. In the ethical Mystic 
reflections, wise maxims and moral exhortations Poetr y‘ 
scattered throughout the Sluihndmti the didactic element is 
plainly visible, and equally plain in it are the traces of that 
mystical tendency w'hieli was soon to pervade almost all the 
literary productions of Persian genius. But the most character- 
istic passage of the epopee is the mysterious disappearance of 
Shah Kaikhosrau, who suddenly, when at the height of earthly 
fame and splendour, renounces the world in utter disgust, and, 
carried away by his fervent longing for an abode of everlasting 
tranquillity, vanishes for ever from the midst of his companiors. 
The first Persian who employed poetry exclusively for the 
illustration of Sufic doctrines was Firdnusl's con- 
temporary, the renowned sheikh Abu Sa’ld b. Abu $ ufic Poets - 
1 -Khair of Mahna in Kliorasan (968-1049; 357 440 a.ii.), tin* 
founder of that specific form of the ruba'I which gives the most 
concise expression to religious and philosophic' aphorisms 
--a form which* was further developed by the great free- 
thinker 'Omar b. Kii\y\am (</.7>.), and Afdal-uddln Klash 
(d. 1307: 707 a.h.). The year of Abu Said's death is most 
likely that ot the first great didac tic* mathnawi, the Rushan, 
a'indma , or “ Book of Enlightenment,” by Nasir Khoskai: 
('/• 7 '.), a poem full of sound moral and ethical maxims with 
slightly mystical tendencies. About twenty-five years later the 
lust theoretical handbook of Stillsm in Persian was composed bv 
All b. Tthmfui al-Jullabi al-Hujwirl in the Kashf-ulmahjub, ov. 

Revelation « »t Hidden Things,” which treats ol the various 
schools of Siiis, their teachings and observanc es. A great saint 
of the same period, Sheikh 'Abdallah Ansar! of Herat (100O- 
10-89; 306 481 a. 11. ^assisted in spreading the pantheistic 1 move- 
ment by his Mundjdt or “ Invocations to God,” by seveial prose 
trai ts, and by an important collection of biographies of eminent 
Sulls, based on an older Arabic' compilation, and serving in its 
turn as groundwork for Jainl'scxeellent. Najahdt uluns (completed 
in 1378; 8X3 a*. h .). lie thus paved the way for the publication 
ol one of the earliest textbooks of the whole sect, the Hadihat- 
ulhahihat , or “ Garden of Truth ” (1130; 525 a.h.), by Ilaklm 
Sana’! ot Ghazni, to whom all the later Stifle poets refer as their 
unrivalled iiuisIct in spiritual knowledge. As the most uncom- 
promising Sufis appear the greatest pantheistic writer of all ages, 
J el fil ud-dln Rum! (1207-1273; 604 672 a.h.; see RTmi), and 
his scarcely less renowned predecessor Earld uddln ‘Attar, who 
was slain by the Moguls at the; ago of 114 lunar years in 1230 
(627 a.h .). This prolific' writer, having performed the pilgrim- 
age to Mecca, devoted himselt to a stern ascetic life, and to the 
composition of Sufic works, partly in prose, as in his valuable 

Biography of Eminent Mystic* Divine s,” but mostly in the form 
(»f mathnavvls (upwards of twenty in number), among which the 
Pandndma , or “ Book of Counsels/’ and the Mantik-uttair , or 
the “ Speeches of Birds,” occupy the first rank. In the latter, 
an allegorical poem, interspersed with moral talcs and pious 
contemplations, the final absorption of the Sufi in the deity is 
most ingeniously illustrated. 

In strong contrast to these advanc ed Sufis stands the greatest 
moral teacher of Persia, Sheikh Sa'di ol Shiraz (died about 110 
lunar years old in 1292; 691 a.h.; sec Sa'di), whose two 
best known works are tl|C Ruslan , or “ Fruit-garden,” and 
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or 
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11 Ten Letters 
Gulzdr, or ‘ 


the Gulistatt, or “ Rose-garden.” However, both have found 
comparatively lew imitations — the former in the Dasturnama , 
1 Book of Exemplars,” of Nizarl of Kohistan 
1320; 720 a. ii.), in the Pah Bab . or 

of KatibI (d. 1434; 838 a.h.), and in the 
Rose-bower,” of Hairatl (murdered 1554; 
1)6 t a. 11.); the latter in Mu*ln-uddln Juwainl’s Nigdristan , or 
” Picture-gaMery ” (1335; 735 a.h.) and J ami's Baharisldn, or 
“ Spring-garden ” (1487; 892 a. ii.) ; whereas an innumerable 
host of purely Sufic ('(impositions followed in the wake of 
SaniiTs, ‘Attar s and Jelfil ud-dln Rumi’s mathnawls. It will 
su thee to name a few of the most conspicuous. The 
sdne Works. ()r “ Sparks,” of ‘Iraki (d. between 1287 and 

1309; 686 and 709 a.h.), the /.dd-ulmusdfbin, or 
** Store of the Wayfarers,” by IIusainT (d. 1318; 718 a.h.), the 
Gulshani-Iidz. or “ Rose-bed of Mystery,” by Mahmud Shabis- 
tarl (d. 1320; 720 a. h.), the Jam-i-Jam, or “ Cup of Jamshld,” 
by AuhadT (d. 1338; 738 a.h.), the m Anh~ul 'Ari/in, or “Friend 
of the Mystics.” by Kasim(Qasim) i-Anwar (d. 1434; 837 a.h.), 
and others; ‘Assarts M i hr u Muslttarhur “ Sun and Jupiter” 
(1376; 778 a. 11.), ‘Arifi’s Gui u Chaugdn, or “ The Ball and the 
Bat ” (1438; 842 a.h.), Husn u Pil , or “ Beauty and Heart,” 
by Fattahl of NTshapur (cl. 1448 ; 852 A.H.), Sham * u Parwdna , or 
“ The Candle and the Moth,” by AhlTof Shiraz (1489; 894 a.ii.), 
Shah u Guild , or “ King and Dervish,” by IIila. 1 I (put to death 
1 532 ; 939 a.ii.), Baha-ud-dln ‘Amill’s (d. 1621; 1030 a.h.) 
Nan u Hahvd , or “ Bread and Sweets,” Shir u Shahar, or “ Milk 
and Sugar,” and many more. 

During all these periods of literary activity, lyric poetry, pure 
and simple, had by no means been neglected; almost all the 
renowned poets since the time of RudagT had sung in 
l,yrlc Poetry. ( , n dlcss strains the pleasures of love and wine, th 
beauties of nature, and the almighty power of the Creator; but 
it was left to the incomparable genius ot JTafi/ (d. 1389 ; 791 a.h. ; 
sec Hafiz) to give to the world the most perfect models of lyric 
composition: and the lines he had laid down were more or less 
strictly followed by all the ghazal writers of t)u* 9II 
and 10th centuries of the Hegira — by Salman of Saw;, 
(d. about 1377; 779 A.H.), who excelled besides in 
kaslda and mathnawl; Kamal Khujand? (d. 1400; 803 a.ii.), 
Hafiz's friend, and protege of Sultan Husain (1374 “KV ** 2 a.d.); 
Mahomtned ShTrTn Maghrib! (d. at Tabriz in 140O; 809 a.h.), an 
intimate friend of Kama! ; Nihnat-ullah WalT(d. 1431 ; 834 a.ii.), 
the founder of a special religious order; Kasimd -Anwar (see 
above) ; Amir Slullu (d. 1453; 857 a.h.), of the princely family 
of the Sarbadars of Sabzewar; Banna ? (d* 1512 ; 918 a.ii.), 
who also wrote a romantic poem, Bahrain u Bihruz ; Bfiba 
Fighfml of Shiraz (d. 1519; 925 A.H.), usually ('ailed the “Little 
Hafiz ”; Nargisl (d. 1531 ; 938 a.h.); LisanI (d. 1534; 941 a.ii.), 
who himself was imitated by Damir? of Isfahan* Muhtasharn 
Kashi and Wahslil BafikI (all three died in the last decade of the 
1 oth century of the Hegira); Ahll of Shiraz (d. 1*535 ; ‘142 a.h.). 
author of the Sihr-i-Haldl , or “ Lawful Witchcraft,” which, like 
KfitlbT's (d. T434; 838 a.h.) Majnui-ulbahraiiu or the “ Con- 
fluence of the Two Seas,” can be read in two different metres: 
N : au‘I (d. 1610 ; 1019 a.h.), who wrote the charming romance of 
a Hindu princess who burned herself in Akbar’s reign with her 
deceased husband on the funeral pile, called Siiz it Guddz , or 
“ Burning and Melting,” No. Among the immediate predeces- 
sors of Hafiz in the 8th ('entury of the Hegira, in which also Ibn 
VamTn, the great kit'a-writer, 1 flourished, the highest fame was 
gained by the two poets of Delhi, Amir Ilasan and Amir Khosrau. 
The latter, who died in 1325 (725 a.ii.), two years before his 
friend Hasan, occupies the foremost place among all the Persian 
poets of India by the richness of his imagination, his graphic 
style, and the historical interest attached to his writings. Five 
extensive dlwans testify to his versatility in all branches of lyric 
poetry, and nine large mathnawls to his mastership in the epic' 
line. Four of the latter are poetical accounts of the reigns of 


(Ihainl- 

wrltcrs. 


1 A kit'a or mukatta'a is a poem containing moral reflections, and 
differs from the taislda and ghazal only by the absence of a matla' 

or initial distich. 


the emperors of Delhi, ‘Alaniddin Khilji (1296-1316), his pre- 
decessor Feroz Shah and his successor Kutb-uddTn Mubarek 
Shah - the Mi/tdh-ulfuliih , or ,k Key of Victories,” the Kirdn- 
ussiidain, or ” The ('on junction of the Two Lucky Planets,” 
the Nuh Si pih r f or “ Nine Spheres,” and the love-story of 
Khidrkhdn u Duwalrdni . His other five mathnawls formed the 
first attempt ever made to imitate Nizami’s famous Khamsah , 
or five romantic epopees, and this attempt turned out so well that 
henceforth almost all epic poets wrote quintuples of a similar 
description. Khwaju Kinnanl(d. 1352 ; 753 a.h.) was the next 
aspirant to Nizami s fame, with five matiin .wls, among which 
Humdi u Ilnmayun is the most popular, but lie had to yield the 
palm to ‘Abd-urrahman Jam! (1414-1492; 817-898 a.h.), the 
last classic poet of Persia, in whose genius were 
summed up all the best qualities of his great prede- 
cessors. Many poets followed in Jaml’s footsteps, 
first of all his nepluwv Ilat if? (see above), and either wrote whole 
khatnsahs or imitated at least one or other of Nizami’s epopees; 
thus we have a Laild u Majnftn , for instance, bv MaktabI (1490), 
Hi lull (see above), and Ruh-ulamln (d. 1637). But their 

efforts eould not stop the growing corruption of taste, and it was 
only at the court of the Mogul emperors, particularly of the 
great Akbar (1556- 1 (>05), w ho revived Sultan Mahmud’s “ round 
table,” that Persian literature still enjoyed some kind of “ Indian 
summer ” in poets like Ghaziill of Mashhad or Meshed 
(d. 1572); *1 Jrf 1 of Shiraz (d. 1591), who wrote spirited kasldas, 
and, like his contemporaries WahshI and Kauthan, a mathnawl, 
Farhad 11 Shinn ; and FaidI (d. 1 595), the author of the romantic 
poem, Nal it Daman , who also imparted new life into the rubfi‘1. 
In Persia proper only ZulalT, whose clever romance of “ Sultan 
Mahmud and his favourite Avaz ” (1592) is widely read in the 
East, Sa il) (d. 1677), who is commonly called the creator of a 
new style in lyric poetry, and, among the most modern, Hatif 
of Isfahan, the singer of sweet and tasteful odes (died about 
1785), deserve a passing notice. 

But we cannot conclude our brief survey ul the national 
literature ot Persia without ( ailing attention to the rise of the 
, drama , which has only sprung up in the beginning of 
: the nineteenth century. I .ike the Greek drama and The !)rama ' 

: the mysteries of the European middle ages, it is the offspring of # a 
purclv religions ceremony, which for centuries has been performed 
annually during the firvt ten days of the month Muharrain — the 
recital of mournful lamentations in memory of the tragic fate 
of the house of the caliph 'All, the hero of the Shl’itic Persians. 
Most of these passion-plays deal with the slaughter of ‘All’s son 
Hosain and his family in the battle ol Kerbela. But lately this 
i narrow range of dramatic subjects has been considerably widened, 
Biblical stories and even Christian legends have been brought 
upon the Persian stage; and there is a fair prospect of a further 
1 development of this most interesting and important movement. 
(See further Drama : Persian.) 

I11 the various departments of general Persian literature not 
touched upon in the foregoing pages the same wonderful activity 
has prevailed as in the realm of poetry and fiction, 

J j-inoo the first books on history and medicine appeared 
| under the Sfunfmids (see above). The most important 
section is that of historical works, which, although deficient in 
sound criticism and often spoiled by a highly artificial style, 
supply us with most valuable materials for our own research. 
Quite unique in this respect arc the numerous histories of India, 
from the first invasion of Sultan Mahmud of Ghazni to the English 
conquest, and even to the first decades of the present century, 
most of which have been desmbod and partly translated in the 
eight, volumes of Sir H. M. Elliot’s History of India (1S67 1878). 
Persian writers have given us, besides, an immense variety of 
universal histories of the world, with many curious and note- 
worthy data (see, among others, Mlrkhond’s and Khwandamlr’s 
works under MIrriiond); histories of •Mahomet and the first 
aliphs, partly translated from Arabic originals, which have been 
lost ; detailed accounts of all the Persian dynasties, from the 
Gha/.nevids to the still reigning Kajars, of Jjmghiz Khan and 
the Moguls (in JuwainlN and Wassaf’s elaborate 7 Vr 7 A 7 /y), # and 
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of Timur and his Successors (see an account of the Aajar ml ma 
under Pki is dk la Croix); histories of sects and creeds, e^eciallv 
the famous Pakistan, or “ School of Manners ” (translated by 
Shea and Trover, Paris 1S43); und mam* local chronicles of Iran 
and Tiiran. Next in importance to history rank geography, 
cosmography, and travels (for instance, the Xuzhat ulkitliib, by 
ffamdallah MustaufT, who died in 13 to, and the translations ol 
Istakhri’s and Kazvlm’s Arabic works), and the various tadhkiras 
or biographies of Sufis and poets, with selections in prose and 
verse, from the oldest of Wufi (about 1220) to the last and largest 
of all, the Makhzan-ulofiara ib, or “ Treasure of Marvellous 
Matters” (completed 1803), which contains biographies and 
specimens of more than 3000 poets. We pass o\er the well 
snicked sections of philosophv, ethics and politics, of theology, 
law and Sufism, of mathematics and astronomy, of medicine 
(the oldest thesaurus of which is the 'Treasure of the shrill of 
Khwarizam," 1 1 io),of Arabic, Persian and Turkish grammar and 
lexicography, and only cast a parting glance at the rich collection 
of old Indian folk-lore and fables preserved in the Persian \ersion 
of Kalilah u Pitnuah (see Run Aid), of the Sindbdd- 
tadian ndimi, the Tuthnhna , or ‘ l Tales of a Parrot," and 
others, and at the translations of standard works 
of Sanskrit literature, the epopees of the Ramdyana and 
Mahdblidrata , the Bhagavad-Cilii, t he Yoga - 1 'asishtha, and 
numerous Buninas and V panislutds, for which wo are mostly 
indebted to the emperor Akbar’s indefatigable zeal. 

Arriiouinrs. Tin* simulat'd modern di-.. ussions i»t IVrsiau 
lit (Mature nr'* those of H. G. Browne, Literaty Histoiy of Peisia 
(i0<>2. and Hermann Htht\ 111 vol. n. ol Geiger and Kuhn's 

Gtundriss (hr naiuschen Philolugie (Stiassburg, igon); .ilv> 
tin 1 Utter's Ho fist he and iomanti>che Poesic dev Baser (1887), and 
My'dachr, didahtische and Ivnsthe I War and das s patere Scht ittthum 
dtr Berber (188N). See also 1 \ Horn, (}r<chtchP dev pet ski hen 
Litteratur (tool). Concise sketches ot Persian poetry are contained 
m Sir (». Ouscley’s Biographical Sottas of Pirsian Poets (i8p>); 
111 G, L. Elugel s .irticle in Hr-ich and C.mbei’s Allgitncinc h'tuy- 
klop idle (iSj2j; m N. Bland’s papers in the fount, of the I\oy . 
As. Sor., \ii. ^5 seq. and ix. 122 seq.; and in C. A. C. P.a’bier 
de Meynard's Poesic en Pet sc (Pans, 1877). Real mines of infnrma 
turn ate the catalogues of A. Sprenger (Cak.ulta, 1 85 p ; \V 11 . 
Morlev (London, 1 <S 5 4 ) ; Elugel (} vols., Vienna. 1*805); and C. Kieu 
(t vols., London, 1.N70 iSSp. tor tin* first live centuries ol the 
Hegira compare 1st he’s editions and metrical translations ol 

Ruikigl’s Vorlauter und Zcstgcnosscii,” in Morgenldndische 
Lorschungcn (Leipzig, 18/5); ol Kist’i's songs, Emlousl's lyucs, 
and Abu Sa'id b. Abu ' 1 -Khan's rub.Tis. in Sit mngsberii hte dev 
bayv. Akademic (1872, p. 275 seq ; 1 87 j. p. 022 seq. ; 1871,]). i^scq.; 
1875, p. r . 1 5 seq ; and 1878, p. }8 secj); of Avicenna's Persian 
poems, in Gottinger Xachvichtni (1S75. p. 555 seq.); and ot AsadI and 
his muna/arat, in “ Persische Ten/.uiien,” Verhandt ungen des -yteu 
Ovicntah stm-L on presses (Berlin, 1882, pt. it., first, halt, p. pSseq.); 
H. Zoten berg’s Chronujue de Tabari (Pans, 1SO7 1 8 7 j) ; Jurjaiu's 
Il*/s a Ramin t ed in the Uihl. Indira (1S04) (trails, into German 
by C. IT Graf in / cihchnfl dev mnrgcnldndischen Gesellsehaft, xxin. 
575 &eq.) ; and A. de B. Kasunuski’s Specimen du dr, van de Mcnoiit 
chehri (Versailles, 1870). On Klvikam, see N. de Khanvkntfs 

Mfimoire," 111 fourth 1/ a^ialufue, nth series, vol. iv. j), 1 \-j seq. 
and vol. v. p. jghseq., and <*. Saleinann’s edition of liis ruba is, with 
Russian trails. (Petersburg, 1875); on Farid uddin 'Attar, S. de 
Saey’s edition ot the Pamt mi ma (Paris, iSig), and Gan m de la-i^v's 
Mantik-uihnr (Pans. 1S57); on the Gulshan i-rd\ L. H. Whinfield’s 
edition (London, 18S0); and on Amir K hi trail’s rnatlinawls, tlie 
abstracts given in Elliot’s Ihstoty of India, iii. 52 j seq. German 
translations of Ibn Yamin were publislied bv O. Schlerlita-Wsselinl, 
Iivuchstucke (Vienna. 1852); of Jfimi’s minor poems, bv V. \<m 
Rosen zweig (Virniia. 1840); by F. Kiickert, in Zeitschnft fur die 
I\ unde des Morgenlandes , voK v. and vu, and Zeitschviftder 7. morgen!. 
Gesellsch., vols. ii. , iv., v., vi., xxiv., xxv. and xxix. ; and by M. Wick 
erhauser (Leipzig, 1855, and Vienna, 1858); Germ.111 ( iamlatioii ot 
Yusuf u Zalxkhd, by Rosenzweig (Vienna, 1824), English by K. T. 11. 
Griffith (London, 1881); French translation of Latin u Majnun, 
bv A. L. de ( hezy (Paris, 1805), < human by A. T. Hartmann (Leipzig. 
1807); Hilali’s “ Konig und Denvisch,” by Etlie, in Morgenlajid. 
Stud. (Leipzig, 1870, p. \iyj seq ). On the Persian drama, compare 
A. de Gobmeau's Religions ft philosophies flans TAsie ccntrale 
(l J aris, 1800); A. Chndzko’s Thenlte persan (new eil., Paris, 1878); 
and Fthe, " Persische i^as-vonspiele,” in Morgeiiland. Stud., p.174 seq. 

(H.E.) 

PERSIGNY, JEA/I GILBERT VICTOR FIALIN, Dm dk ( 1 808 

1872), Fremdi statesman, was born at Saint-German Tespinasse 
(Loire) on the ifth of January 1808. the son of a receiver 
of ta\es. lie w as educated at Limuge and entered the cavalry 


school at Saumur in 182b, bei'oming marechad des logis in the 
4 lb Hussars two years later. 'The share taken by bis regiment 
in supporting the revolution of 1 S50 was regarded as insub- 
I ordination, and next year Fialin was dismissed from the army. 
I He became a journalist, and in 1S33 became a strong Honapartist, 
1 assuming the title of comtc de I’ersigny, said to be dormant. 

, in bis family. He planned the attempt on Slrassburg in 183b 
I and that on Boulogne in 1840. At Boulogne be was arrested and 
! condemned to twenty years* imprisonment in a fortress, shortly 
■ afterw'tirtL'i commuicd into mild detention at Versailles, when; 

; he wrote a book to prove that the Pyramids were built to prevent. 
! the Nile lrom silting up. This was published in 1845 under the 
! title, Pc In Destination ct de l utilite pennanente de \ Byramides. 

| At the revolution of 1848 he was arrested by the* provisional 
1 government, and on bis release took a prominent pat 1 in securing 
| the election of Louis Napoleon to the presidenev. With Morny 
' and the marshal Saint Annual he plotted the restoi ation of the 
[ empire, and was a devottul servant of Napoleon 111 . He 
succeeded Morny as minister of the interior in January 1852, 
and later in the year become senator. Tic resigned office m 
1 1S54, being appointed next year to the London embassy, which 
lie occupied w ith a short interval (1858 1850) until i.Sbo, when he 
resumed the portfolio of the interior. Hut the growing influent*; 
ol his rival Roulier provoked bis resignation in 1803, when he 
received the title of duke. A more dangerous enemy than 
Roulier was the empress Kugenie, whose marriage he bad opposed 
.md whose presence in the council chamber be deprecated in a 
memorandum which lull into the empress’s bands. He sought 
in vain to set* Napoleon before be started to take over the 
command in 1870, and the breach was further widened when 
master and servant were in exile. Persigny returned to France 
in 1871, and died at Nice on the 1 ith of January 1S72. 

Sec Mennnres du flm de I'eisigny (2nd e<l., i8gt>), edited hv H. 
de Lane d'Espagny. Iii -< former secret. arv ; a eulogistic life, Le Due 
de Persigny (180s). bv Delaroa; and Emile* Ollivier’s Empire liberal 
(i«‘)5. *< ■). 

PERSIMMON, the name given to the fruits of Piospyros 
virginimui in the Tinted States. The tree which bears them 
belongs to the order Kbenareae, is usually from 30 to 50 ft. in 
, height, and has oval entire leaves, and unisexual flowers on short 
i stalk-.. In the male floweis, which are numerous, the stamens 
| are sixteen in number and arranged in pairs; the female flowers 
; are solitary, with traces of stamens, and a smooth ovary with 
; one ovule in each of the eight cells the ovary is surmounted bv 
j four styles, which •are hairy at the base. 'The fruit-stalk is 
| very short, bearing a subglobose fruit an inch or rather more in 
: diameter, of an orange-yellow colour, and with a sweetish astrin- 
! gent pulp. It is surrounded at the base by the persistent calyx- 
lobes, which increase in size as the fruit ripens. 'The astringenev 
renders the fruit somewhat unpalatable, but after it has been 
| subjected to tin; action of frost, or has become partially rotted 
: or “ hletted ” like, a medlar, its flavour is improved. The fruit 
; is eaten in great quantities in the southern states of America, 
and is also fermented with hops, corn-meal or wheat-bran into 
a sort of beer or made into brandy. The wood is heavv, strong 
and very close-grained anil used in turnery. 'The tree is verv 
common in the South Atlantic and Gulf states, and attains its 
largest size in the basin of the Mississippi. It was brought to 
England before rb2q and is cultivated, but rarely if ever ripens 
its fruit. It is easily raised from seed and can also be propagated 
| from stolons, which are often produced in great quantity. 

| The Hiinese and Japanese cultivate another species, the 
I Piospyros Kaki. of which there exist numerous ill-defined variet ies. 

| The fruits are. larger than those of the American kind, variable. 

1 in shape, but have similar properties. An astringent fluid, 
known as shihu , rich in tannin, is expressed from the green 
fruit and used in various industries. 'The tree is hardy in the 
south of England and in the Channel Islands. 

PERSIS (mod. loirs, <y. 71.), the south western part of Iran 
(Persia), named from the inhabitants, the Iranian people of the 
Parsa (loirs); their name was pronounced by the lonians Bersai , 
with change from a to e, and this form has become dominant 
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in Greek and in the modern European languages. The natural 
features of Per- is are de.scr ibed very exaetly by Nearcluis, the 
admiral of Alexander the Great (preserved by Arrian, Indie. 
40 and Strabo xv. 727). 'The country is divided into three 
parts, of very different character and climate : the coast is sandy 
and very hot. without much vegetation except date-palms; it 
has no good harbours^ and the climate is very unwholesome; 
the population is scanty. About 50 m. from the coast rise the 
chains of the mountains, through which some steep passes lead 
into the inteiior vallevs (called sniXy ilynn's. Strabo xv. 
72*;), which lie about 5000 ft. above the sea. Here the climate 
is temperate, the country watered bv maJiy rivers and lakes, 
the soil fertile, the vegetation rich, t lit* cattle numerous. 'These 
regions, whi<h were thickly populated, form the real Persis of 
history. “'This land Persis," savs Darius, in an inscription 
at Persepolis, “ which Ahuramazda has given to me, which is 
beaut il ul and rich in horses and men. according to tlu* will 
Ahuramazda and myself it trembles before no enemy." 'The 
third part is the* north, which belongs to the central plateau, still 
much higher, and therefore rough and verv cold in the* winter. 
'Towards the north-west it borders on the Median district of 
Paraetaccne (about Isfahan ); towards the north and north east 
it soon passes into the great desert, of which only the oasis 
of Vezcl (Isalie/iui in Ptolem. vi. 4, 2) is inhabitable. In the 
east, Pei sis proper is separated b\ a desert (Earistan) from 
the fertile* province of (armania (Kerman), a mountainous 
region inhabited by a Persian tribe. To ( armania belonged 
also the coast, with the islands and harbours of Hormuz and 
Hander Abba si. In the west Persis borders on the mountains 
and plains of Elam or Susiana. Tor the ancient topography 
cf. Tomaschck, “ licit rage zur historisehen 'Topographic von 
IVrsicn," in Silzitiigsber. dcr ineiicr Akademie. phil. CK < ii. 
cviii. exxi. 

'The Persians are not mentioned in history bet ore the time of 
Cyrus; the attempt to identity them with the Poison, a district 
in the Zagros chains south of Eake Urmia, often mentioned by 
the Assvrians, is not tenable. 'The Parsua are perhaps the non- 
Arian tribe MJprnoiin northern Media, Strabo xi. 50X. Herodotus 
i. 1 25, gives a list of Persian tribes: the Pasargadac (at Murghab), 
Maraphii, Maspii, Panthialaei (in western ( armania), Derusiaei, 
Germanii (i.r. the Carmanians) arc husbandmen, the Dahae 
(/>. the “ enemies." a general name of the rapacious nomads, 
used also for the Turanian tribes), Mardi, Drnpiei. Sagartii 
(railed bv Darius Asagarta. in the central desert; ef. Herod, 
vii. .Xc;) are nomads. The kings of the Pasargadac, Irom the 
elan of the Aciiaemenidae, had become kings ol the EJamitie 
district Anshan (probably in 506, cf. (vims). When, in 553, 
( yrus, king of Anshan, rebelled against Astyages, the Maraphians 
and Maspians joined with the Pasargadac; after his victory over 
Astvages all the Persian tribes ac knowledged him, and he took 
the title of “ king of Persia." Hut from then onlv*the inhabitants 
of Persis proper were considered as tin* rulers of the empire, 
and remained therefore in the organization of Darius tree from 
taxes (Herod, iii. 07). But ( armania, with the Sagartiars. the 
Utians (called by Darius Yantiva ), and other tribes, formed 
satrapv and paid tribute (Herod, iii. 93); the later authors 
therefore always distinguished between Carmania and Persis. 
Names of other Persian tribes, partly of very doubtful authority, 
arc* liven bv Strabo xv. 727, 1 and Ptolem. vi. 4 and X. 

Persians of (yrus (sec Persia : Ancient History) were 
a vigorous race of husbandmen, living in a healthy climate, 
accustomed to hardship, brave and upright; many stories in 
Herodotus (especially ix. 122) point the contrast between their 
simple life and the effeminate nations of the civilized countries 
of Asia. Thev were firmly attached to the pure c reed of 
Zoroaster (cf. Herod, i. 131 sqq. and the insc riptions of Darius). 

When Darius had killed the usurper Smcrdis and gained the 
crown, a new usurper, Yahyazdata, who likewise pretended to 

1 To the r.iti-iskhoreis belnni's the lance-biarer of Darius, 
** Gobrvas (('.auhnnivu) the PatKhuvari." mentioned in his tomb- 
inscription; thev occur also in an inscription of Esarhachlon as 
Patnsh-ara, eastwards of Media, in C huarenc at the Caspian gates; 
thy Kvrtii are the Kurds. 


j be Smcrdis, the son ol Cyrus, rose in Yantiyn , but was defeated 
in two battles by Darius’s generals and put to death (Behistun 
I inscription). Cyrus had built his capital with his palace and tomb, 
! in Pasargadac (</.?'.). Darius founded a new city about 30 m. 
I farther south on the left bank ol the Pulwar, near its confluence 
! with the kur, with a large terrace, on which his magnificent 
j palace and that of his son Xerxes wen*, built. As Pasargadac was 
j named after the tribe in whose district it lay, so the new eapital 
■ is 1 >\ the Persians and Greeks simply called “the Persians”; 
j later authors call it Persepolis (c/. 7 >.), “ the Persian c ity. 

! Another Persian palace lay in Taoke, near the coast (Strabo 
xv . 72X; Arrian, hoi. 30; Dionys. Perieg. 1069); Gabae, which 
i Strabo mentions besides, is Isfahan in Paraetaccne and belonged 
j already to Media). 

| both in Persepolis and Pasargadac* large masses of gold and 
silver from the tribute ol the subject nations were treasured, 
as iu Susa and Ecbatana. Hut Persis lies too far olf from the 
j centre of the Asiatic world to be the seat ol government. Eik 
Arabia and similar countries, it could exercise a great momentary 
influence in historv and produce a sudden change throughout 
the wo! Id; but afterwards it would sink into local insignificance. 
So the Persian kings fixed their residence at Susa, which is always 
considered as the capital of the empire (therefore Aeschylus 
wronglv considers it as a Persian town and places the tomb ol 
j Darius here). After the reign of Xerxes, Persis and Persepolis 
! became utterly neglec ted, in spite of occasional visits, and even 
the palaces ol Pei sepolis remained in part unfinished. Hut the 
national feeling of the Persians remained strong. When Alexander 
had won the v ie torv ol Arbcla. and occupied Babylon and Susa, 
lie met (in the spring of 330) with strong resistance* in Persia, 
where the satrap Ariobarzancs tried to stop his progress at the 
| “ Persian gates," the pass hading up to Persepolis. Here 
! he set flic in tin* cedar roof ol the palac e of Xerxes as a symbol 
that the Greek war ol revenge against the Persians had come 
to an end. Our best inlormatinn tells us that In* soon had the 
fire extinguished (Pint. A/ex. 3X); the story of Thais i> ;i pure 
fiction, and we mav well believe that he repented the damage 
he had done (Arrian vi. 30. 1 ). 

j Alexander had planned to amalgamate t lie* former rulers 
; of the world with his Macedonian-*; but his death was tollowrd 
( by a Macedonian reaction. lYiiccstas, the new satrap ot 
I Persis, followed the example ol Alexander, and thus gained a 
• strong hold on his Mibjcc ts (Died. mx. 4X); nor did Seleueus, to 
; whom the dominion ot the east ultimately passed (from 31 1 
onwards), disdain the aid ol the Persians; he is the only one 
among the Diadochi who retained his Persian wife, Apame, 
daughter of Spitanienes. At the same time Seleueus and his 
son Antiochus E Sotcr tried to int induce Hellenism into Pi 1 sis. 
Of Greek towns which thev founded here we know Alexandria 
in (’armania (Plin. vi. 107; Ptol. \i. X, 14; Ammian. Mare. .23, 
0, 49), Eaodic ea in the east ol Persis (Plin. h, 115), Stasis, “a 
1 Persian town on a gieat rock, which Antiochus. the son ol 
! Seleueus, possessed " (Stcph. Hyz. .v.7>.), Antiochia in Persis, 
j founded apparently by Seleueus J. and peopled by Antiochus 
with immigrants called together from all Greece, as we learn 
from a psefdusnia passed bv “ bon If* and demos " of this town 
in 20O in honour of Magnesia on the Mae.mder (Kern, Jnschriften 
von Magnesia am Marauder . No. Oi I )itt enla rger, Oiientis gr. 
insi r. 233, where they arc mentioned together with a great 
many Selene id towns in Susiana and Babylonia, and compare* 
Kern, No. i«S- Dittcnbcrger, No. 231 ). An insurrection ol the 
Persians against Seleueus (IJ.) is mentioned in two stratagems 
of Polvaenus (vii. ^9. 40). When in 221 Molon, the satrap ol 
Madia, rebelled against Antiochus HE, his brother Alexander, 
satrap of Persis, joined him, but thev* were defeated and killed 
bv the king. Persis remained a part of the Seleucid empire 
down to Antiochus IV. Epiphanes, why at the end of hi.-* reign 
restored once more the authority of the empire in Hahylonia, 
Susiana and Persis; perhaps a battle*, in* which the satrap 
Xumcnius of Mcsene (southern Hahylonia) defeated the* Persians 
on the shore of (armania on sea and land (Pita. vi. 1 =52), belongs 
to this time. Hut after the death of Antiochus IV. (i6.|*) the 
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Scleucid Empire began to dissolve. While the central pro- 
vinces, Media and northern Babylonia, were conquered by 
the Parthi.ms, Mesene, Elymais and Persis made themselvi" 
independent. 

Persis never became a part of the empire of the Arsacids, 
although her kings recognized their supremacy when they were 
strong (Strabo xv. 72S. 736). Emm the pcriplus of the Ery- 
thraean Sea 33-37 we learn that their authority extended over 
the shores of ( arinania and the opposite coasts of Arabia. A 
Persian king, Artaxerxes, who was murdered by his brother 
Gosithros at the age of t >3 years, is mentioned in a fragment 
of Isidore of Charax (Lucian, Macrobii, 15). Other names occur 
on their coins, the oldest of which are imitations of Scleucid 
coins, and were perhaps struck by local dynasts under their 
supremacy; most of the others show the king's head with the 
Perisan tiara, and on the reverse a fire-altar with the adoring | 
king before it, a standard (perhaps the famous banner of the 
smith Kavi, which became the standard of Iran under the 
Sassanids), and occa^onally the figure of Ahuramazda; they 
were first explained by A. I). Mordtinann in Zeitsehrift jiir 
S umismatik , iii., iv. and vii.; cf. Crundriss der iranisehen Phi lot. 
ii. 486 seq. The legends are in Aramaic characters and Persian 
(Pahlavi) language ; among them occur Artaxerxes, Darius (from 
a dynast of this name the town Daralvjird, " town of Darius,” 
in eastern Persia seems to derive its name), Narses, Tiridates, 
Manocihr and others ; the name Vahuburz seems to be identical 
with Oborzos, mentioned by Polyacnus vii. 40, who put down 
a rebellion of 3000 settlers ( kutolkoi ) in Persis. From the 
traditions about Ardashir I. we know that at his time there 
were different petty kingdoms and usurpers in Persis; the 
principal dynasty is by Tabari called Jkizrangi. The coins 
demonstrate that Hellenism had become quite extinct in Persis, 
w'hile the old historical and mythical traditions and the Zoroas- 
trian religion were supreme. There can lie no doubt that at this 
time the true form of Zoroastrianism and the sacred writings 
w'ere preserved only in Persis, whereas everywhere else (in j 
Parthia, in the Indo-Scythian kingdoms of the. east and in the 
great propagandist movement in Armenia, Syria and Asia ' 
Minor, where it developed into Mithraism) it degenerated and 
wAs mixed with other cults and ideas. So the revival of 
Zoroastrianism came from Persis. When Ardashir I. attempted 
to restore the old empire of Cyrus and Darius, and in 212 a.d. 
rose against the Parthian king, Artabanus, his aim was religious 
as well as political. The new' Sassanid Empire which he founded 
enforced the restored religion of Zoroaster (Zarathustra) on the j 
whole of Iran. | 

The new' capital of Persis was Istakhr on the Pulwar, about j 
9 m. above Persepolis, now Hajjiabad, where even the pre- j 
decessors of Ardashir I. are said to have resided. It was a great | 
city under the Sassanids, of which some ruins are extant. But 1 
it shared the fate of its predecessor; when the empire was founded 
the Sassanids could no longer remain in Persis but transferred 
their headquarters to Ctesiphon. (Ed. M ) 

PERSIUS, in full Aulus Persies Fi.accfs (a.d. 31-62), 
Roman poet and satirist. According to the Life contained in 
the MSS., Persius w'as a native of Volaterrac, of good stock on 
both parents’ side. When six years old he lost his father, and 
his step-father died in a few years. At the age of twelve Persius j 
came to Rome, w'here he w f as taught by Remmius Palaemon and | 
the rhetor Verginius Flavus. Four years later began a close 
intimacy w r ith the Stoic Cornutus. In this philosopher's pupil 
Lucan, Persius found a generous admirer of all he w rote. Still 
in early youth he became the friend of the lyric poet Caesius 
Bassus, whilst with Thrasca Paetus (whose wife Arria was a 
relative) he had a close friendship of ten years’ duration and 
shared some travels. Seneca he met later, and was not attracted 
by his genius. In his beyhood Persius wrote a tragedy dealing 
with an episode of Roman history, and a w r ork, the title of which 
is rendered Uncertain by corruption in our MSS. Pithou’s 
generally accepted reading makes the subject that of travel; 
the excursions wittf Thrasea however must have taken place after 
bovhood. The .perusal of Lucilius revealed to Persius his! 
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vocation, and he set to w’ork upon a book of satires. But he 
wrote seldom and slowly ; a premature death (uitio stomachi) 
prevented the completion of his task. He is described as 
possessed of a gentle disposition, girlish modesty and personal 
beauty, and living a life of exemplary devotion towards his 
mother Fulvia Sisenna, his sister and his aunt. To his mother 
anil sister he left a considerable fortune, Cornutus suppressed 
all his work except the hook of satires in which he made some 
slight alterations and then handed it over to Bassus for editing. 
It proved an immediate success. 

The scholia add a lew details — on what authority is, as generally 
with such sources, very doubtful. The Lift' itself, though not free 
trom tin* suspicion of interpolation and undoubtedly corrupt and 
disordered in places, is probably trustworthy. The MSS. say it 
came from the commentary of Valerius Probus, no doubt a learned 
edition of Persius like those ot Virgil and Horace by this same famous 
" grammarian ” of Beryl us, the poet’s contemporary The only 
case in which it seems to conflict with the Satires themselves is 
in its statement as to the death.of Pcrsius's father. The declaiming 
of a sitiisotia in his presence (Sat. 3. 4 sqq.) implies a more mature 
age than that of six in the performer. But pater might here mean 
“ step-lat her,” or Persius may have forgotten his own auto- 
biography, may be simply reproducing one of his models. The 
mere tact that the Life and the Satires agree so closely does not 
ot course prove the authenticity of the former. One of the points 
of harmony is. however, too subtle for us to believe that a forger 
evolved if from the woiks of J Vrsius. It requires indeed a thoughtful 
reading of the Life Indore we realize how distinct is tin* impression 
it gives of a ” bookish " youth, who has never strayed far, at least 
in spirit, liom the domestic hearth and his women folk. And ot 
course this is notoriously the picture drawn by the Satins. So much 
better does Persius know his books than the world that he draws 
the names of his characters from Horace. A keen observer of what 
occurs within his narrow horizon, he cannot but discern the seamy 
side of life (cf. eg. such hints as Sat. iii. no); he shows, however, 
none of Juvenals undue stress on unsavoury detail or Horace’s 
easy-going acceptance of human weaknesses. * The sensitive, home- 
bred nature of Persius shows itself perhaps also in his frequent 
references to ridicule, whether of great men bv street gawi vs or of 
the cultured by Philistines. 

The chief interest of Pcrsius’s work lies in its relation to Roman 
satire, in its interpretation of Roman Stoicism, anil in its use of 
the Roman tongue. The influence of Horace on 1 Vrsius can, 
in spite of the silence of the Life , hardly have been less than 
that of Lucilius. Not only characters, as noted above, but 
whole phrases, thoughts and situations come direct from him. 
The resemblance only emphasizes the difference between the 
caricaturist of Stoicism and its preacher. Persius strikes the 
highest note that Roman satire reached; in earnestness and 
moral purpose risiijg far superior to the political rancour or 
good natured persiflage of his predecessors and the rhetorical 
indignation of Juvenal, he seems a forerunner of the great 
Christian Apologists. From him we learn a lesson Seneca never 
taught, how' that wonderful philosophy could w'ork on minds 
that still preserved the depth and purity of the old Roman 
gravitas. Whep the Life speaks of Seneca’s genius as not 
attracting Persius, it presumably refers to Seneca the philosopher. 
Some of the parallel passages in the works of the two arc very 
close, and hardly admit of explanation by assuming the use of 
a common source. With Seneca, Persius censures the styles 
of the day, and imitates it. Indeed in some of its w r orst failings, 
straining of expression, excess of detail, exaggeration, he outbids 
Seneca, whilst the obscurity, which makes his little book of not 
seven hundred lines so difficult to read and is in no w ay due to 
great depth of thought, compares very ill with the terse clear- 
ness of the Epistolae morales. A curious contrast to this ten- 
dency is presented by his free use of “ popular ” words. As of 
Plato, so of Persius wc hear that he emulated Sophron; the 
authority is a late one (Lydus, De wug. 1. 41), hut we can at 
least recognize in the scene that opens Sat. 3. kinship w'ith such 
work as Theocritus' Adoniazusae and the Mimes of Herodas. 

Persius’s satires are composed in hexameters, except for the 
scazons of the short prologue above referred to, in which lie half 
ironically asserts that he writes to earn his bread, not because he 
is inspired. The first satire censures the literary tastes of the day 
as a reflection of the decadence of the national morals. 'I he theme 
of Seneca's 114th letter is similar. The description of the recitator 
and the literary twaddlers after dinner is vividly natural, but an 
interesting passage which cifi.es specimens ot smooth versification 
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and tin* languishing: stylo i** greatly spoiled by the difficulty of 
appreciating tlu.* points involved and indeed ot distributing the 
dialogue (a iu>t uncommon crux in Persius). The remaining 
satires handle in order (2) tlu* question as to what we may justlv 
ask oi the god (ci. Plato's second Alcibiades), (3) the importance | 
f having a delimtt* aim in life. (4) the necessity of self-knowledge 
for public men (ct. Plato's first Alcibiades), (",) the Stoic doctrine 
of librity (mtriKluccd by generous allusions to Cornutus’ teaching), 
and (o) the proper use «f money. The Life tells us that the Satins 
were not left complete; some lines were taken (presumably bv 
Cornutus or P.assus) from the end of the work so that it might be 
quasi finitus. this perhaps means that a sentence in which Persius 
had left a line imperfect, or a paragraph which he had not com 
pleted, had to be omitted. The same authority says that Cornutu: 
definitely blacked out an offensive allusion to the emperor's literary 
taste, and that we owe to him the reading of the MSS. in Sat. i. 12 
’ auriculas asini quis non Tfnr Mida »yaJ babel ! " Traces of 
lack of revision are, however, still visible; cf. e.g. v. 170 (sudden 
transition fioin ambition to superstition) and vi. 37 (where criticism 
of Greek doctoies has nothing to do with the context). The parallels 
1 o passages ol 1 lorace and Seneca are recorded in the commentaries : 
in view ot what the Life says about* Lucan, the verbal resemblance 
of Sat. iii. 3 to Phars. x. 103 is interesting. Examples of bold 
language or metaphor : i. 23, nipto iccore extent capri ficus, 60, 
linguae quantum sitiat cam's; iii. 42, intus patient, 81, silentia rodunt ; 
v. 92, ueteves auiae de pulmone rcuello. Passages like ni. 87, 100 sqq. 
show elaboration carried beyond the rules of good taste. “ Popular 
words : baro, ctdo, ebullire, gluto, lallave, mamma, muttive, abba, \ 
palpo, stloppu s. f ine lines, Ac., in i. ut> sqq., ii. o sqq., 61 sqq., j 
73 sqq., iii. 30 sqq. 

Ac rnoKi ni.s.- The MSS. of Persius fall into two groups, the one 
represented by two of the best of them, the other by that of Pit boons, 
so important for the text of Juvenal. Since the publication of 
J. Bicgcr's de Persii cod. pith, recte aestimando (Berlin, 1890) the 
tendency has been to prefer the tradition of the latter. 

The important editions are : (1) with explanatory notes : Casaulxm 
(Paris, 1005, enlarged edition by Diibner, Leipzig, 1833); O. Jahn 
(with the scholia and valuable prolegomena, Leipzig, 1843) ; ('oiling 
ton (with translation ; 3rd ed., Oxford, 1893) ; B. L. (iilderslecve (New 
York, 1873); G. Nemcthy (Buda-Pesth, 1903); (2) with critical 
notes : Jahn-Buchclcr (3rd ed., Berlin, 1893); S. G. Owen (with j 
Juvenal, Oxford, 1902). Translations into English by Drydcn I 
(ib9$); Conington (loc. at.) and Hemphill (Dublin, 1901). Criticism, 
Ac., in Martha, Les Moralities sous L empire romain (51 h ed., Paris, 
1880); Nisard, Pottcs latius de la decadence (Paris, 1834); llirzel, 
Per Dialog (Leipzig, 1895); Saintsbury, History of Criticism t i. 2^8; 
Henderson, Life and Prmcipate of the Emperor A 'em (London, 
1903); and the histories of Roman literature (especially Schanz, 

§§ pSz sqq.). A Hibhographv of Persius, by M. H. Morgan (Cam- 
bridge, U.S.A., 1893). ' (\V. G. Si\) 

PERSON, OFFENCES AGAINST THE. This expression is 
used in English law to classify crimes involving some form of 
assault or personal violence or physical injury, i.e. offences 
affecting the life, liberty or safety of an individual : but it is 
also extended to certain offences against morality which cannot 
technically be described as assaults. The bulk of the offences 
thus classified, so far as their definition or punishment depends 
upon statute law, are included in the Offences Against the 
Person Act 1861 (24 & 25 Viet. c. 100), and in the Criminal 
Law Amendment Acts of 1880 and 1885, and the Prevention of 
C ruelty to Children Act 1904. The classification in these statutes 
is not scientific : e.g. bigamy is within the act of 1861 (s. 57), 
and certain offences involving assault, e.g. robbery, are to be 
found in other statutes. The particular offences dealt with 
by the acts above named are discusser! under their appropriate 
titles, e.g. abortion, assault, bigamy, homicide, rape, & c. In 
the Indian penal code most of the offences above referred to 
fall under the head offences against the human body ” (ch. 
xvi.). In his Digest of the Criminal Law Sir James Stephen 
includes most of these offences under the title offences against 
the person, the conjugal and parental rights, and the reputation 
of individuals/' a classification also to be found in the English 
draft code of 1880 and adopted in the Queensland code of 1899. 
In working out this classification offences not involving assault 
are relegated to another and perhaps more appropriate title, 

” offences against morality." 

PERSONALITY (from Eat. persona , originally an actor's 
mask, from personare / to sound through), a term applied in 

1 So Cabins llassus in Cell. Noct. Aft. v. 7, 1. Since, however, 
it is difficult to explain persona from personare (Skeat suggesi 
by analogy from rp 6 <rvirov, the Gre«k equivaYnt !), Waldo, in ; 


philosophy and also in common speech to the identity or indi- 
viduality which makes a being (person) what he is, or marks 
him off for all that he is not. The term “ person,” which is 
technically used not only in philosophy but also in law, is applied 
in theology (Gr. npmrcmrov) to the three hypostases of the 
Trinity. It was first introduced by Tertullian, who implied 
by it a single individual ; the Father, the Son and the Holy Ghost 
were three personae though of one and the same substance 
(unitas substantiae). The nature of this unity in difference 
exercised the minds of the early Christian theologians, and was 
the subject of many councils and official pronouncements, accord- 
ing as emphasis was laid on the unity or on the separateness of 
the persons. There was perpetual schism between the Unitarians 
and Trinitarians (sec, for example, Sahkm.h s). The natural 
sense of the word “person'' is undoubtedly individuality; 
hence those who found a difficulty in the philosophic conception 
of the three-in-one naturally tended to lay emphasis on the 
distinctions between the members of the Trinity (see Herf.sv; 
Monarchianism; Eo<;os, Arc.). A further theological question 
arises in c onnexion with the doctrine of immortality and 

it is argued that immortality is meaningless unless the soul of 
the dead man is self-conscious throughout. 

In philosophy the term has an important ethical significance. 
The Greek moralists, attaching little importance to individual 
citizens as such, found the highest moral perfection in the sub- 
ordination of the individual to the state. Man, as ttoXltlkw fwor, 
is good only when he is a good no Xirr/q. Subsequent ethical 
systems on the contrary have laid stress on the moral worth 
of personality, finding the sum mum bonum in the highest 
realization of the sell. This view is specially charac teristic 
of the Nro-hogelian school (e.g. T. H. Green), but it belongs 
also in various degrees to all intuitional and idealistic systems. 
Utilitarian universalistic hedonism and evolutionist ethics so 
far resemble the Greek theory that they tend to minimize the 
importance of personality, by introducing ulterior reasons 
(e.g. the* perfection of the social organism, of humanity) as the 
ultimate sanctions of moral principles, whereas the intuitbnists 
by making the criterion abstract and absolute limit goodness 
to personal obedience to the a priori moral law. 

Still more important problems are connected with tTie 
psychological significance of personality. What is the origin 
and c haracter of the consciousness of the self ? The conscious- 
ness of the identity of another person is comparatively simple; 
but one’s own individuality consists partly in being aware of that 
individuality; a man cannot use the word “ 1 ” unless he is 
conscious of the unity of his “self,” and yet there is involved in 
the word “ I ” something more than this consciousness. In 
what does the unity of the “ self ” consist prior to its being 
recognized in consciousness; how docs the consciousness arise ? 
The answer to this problem is to be found in so far as it can 
be found — in the subject-object relation, in the distinction 
between the external world and the subjective processes of 
knowing and willing which that relation involves. I will 
something, and afterwards perceive a corresponding change 
within the unity of my external world. Hence, we may sup- 
pose, arises the consciousness of a permanent self and not-self. 

It should be observed that self-consciousness varies according 
to the intellectual development, and the term “ personality *’ 
is usually connected only with the self-consciousness of an 
advanced type, not, for example, with that of an animal. Even 
among human beings there is considerable difference. The 
most elementary form of hi yuan self-consciousness includes in 
the self not only the soul but also the body, while to the developed 
self-consciousness the physical self is part of the external or 
objective world. Finally it is necessary to refer to the Kantian 
distinction of the pure and the empirical ego, the latter (“the 
Me known ”) being an object of thought to the former (“ the 
I knowing ”). 

From the use of the term “ person ” as* distinguishing the 

/ ateinisches etymologischcs Worterbuch (190k). suggests a derivation 
from Greek £wvn, a zone. In Roman ’aw persona was oni; who 
had civil rights. For the ecclesiastical persona ecclefiae , see I 'arson. 
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s( It from the n* »t arises t ho phrase “personal equation" I 
tor those prmliar ( luiru< to lsti* > or idiosync rasies which hn\e 
to he take 11 into account in estimating the \ alue ot an individual 
judgment or observation. This phrase, which is rommonh 
used in any connexion. was first applied to the errors detected 
in the astronomical o!>mty ations ol a (ireenwii h observer named 
Kinncbrook in i ;u5- The recognized tact th.it the greater or 
less inaeeuraev is habitual to individual observers has been 
in\ estimated, c.g. iw l»es<el {Abhunii/unyi n . iii. 300) and by 
Wundt (Dhysiol. Psychol .), and machines have been devised 
which make allowance for the error caused by the personal 
equation (see Mkkometek). 

For the psychological problem, see Psychology. lor the , 
problems eoimeeted with suh-coiiseious action. Ac., m*o ScmiMi.NAL i 
■si i.i- ; l kami:. Hycmhism; To m-aiiiy. \ 

PERSONAL PROPERTY, one branch of the main division 
of tht 1 English law ot property, the other being “ real property." 
The division of property into real and personal represents in 
a great measure the. division into immovable and movable 
ineidentalh recognized in Roman law and generally adopted 
since, “'things personal," according to lUackstone, “are 
goods, inunev , and all other movables which may attend the , 
owner’s person wherever he thinks proper to go" (Comm. ii. ih). 
This identification of things personal with movables, though ’ 
logical in theorv, does not, as will be seen, perfectly express ! 
the Engli-h law, owing to the somewhat anomalous position | 
of chattels real. In England real property is supposed to be . 
superior indignity to personal property, which was originally ol ! 
little importance Irom a legal point of view. This view is the 
result ot teudal ideas, and had no place in the Roman sv stem, in | 
which immovables and movables were dealt with as tar as pos- 
sible in the same manner, and descended according to the same 1 
rules. The main difk rcm'es between real and personal propertv ! 
which still exist in England aic these. ( 1) In real propertv there 1 
can he nothing more than limited ownership; there c an be no 
estate properlv so c alled in personal propertv, and it ma\ be held 
in complete ownership. There is nothing corresponding to an 1 
estate-tail in personal property; words which in real property 
would create an estate-tail will give an absolute interest in , 
personalty. A life-interest may, however, be given in personalty, i 
except in articles quae ipso usu consumuntur . Limitations i 
of personal property, equally with those ol real prope rty, fall ; 
within the rule against perpetuities. (2) Personal propertv is 
not subject to various incidents of real property, such a.s rent. ; 
dower or escheat. (3) On the death of the owner intestale 
real property descends to tin- heir; personal propertv is divided i 
according to the Statute of Distributions. (4) Real property as a i 
general rule must be transferred bv deed ; personal propertv does 
not need so solemn a mode of transter. (5) Contracts relating : 
to real property must be* in writing by the Statute of Frauds, 2q 
Car. II. e. 3, s. 4; contracts relating to personal property need j 
only he in writing when it is expressly so provided by statute, j 
as. for instance, in the eases falling under s. 17 of the Statute of j 
Frauds, (0) A will of lands need not be proved, but a will of 
personally or of personal and real propertv together must he 
proved in order to give a title to those claiming under it. (7) 1 
Devises of real estate fall as a rule within the Mortmain Acts i 
(see Charity and Charities; Corpor \ 1 ion ); bequests ot 
personal propertv, other than chattels real, are not within j 
the act. (.X) Mortgages of real property need not generally he 
registered; mortgages of personal property for the most part 
require registration under the Liljs ot Sale Ac ts (see Pledge, 
and Hill of Salk). 

Personal estate is divided in English law into chattels real and 
chattels personal', the latter are again divided into chases hi 
possession and chases in action C-.cc Chattel; Chock). 

Interest in personal property may beeithcrabsolute or qualified. 
The latter ease is illustrated by animals ferae naturae, in which 
property is only coextensive with detention. Personal property 
may be acquired by occupancy (including the access in, cainmixtio , 
and confusio of Rflm.xn law), by invention, as patent and copy- 
right, or by transfer, either by the act of the lavv(as in bankruptcy, 


judgment and intestacy), or by the act ol the party (as in gilt, 
con tract and will). 

There are several eases in which, by statute or otherwise, 
property is taken out of the c lass of real or personal to which 
it seems naturally to belong. l>y the operation of the equitable 
doctrine of conversion money directed to be employed in the 
purchase of land, or land directed to be turned into money, is 
in general regarded as that species of property into which it is 
direc ted to he converted. An example of propertv priina facie 
real which is t noted as personal is an estate pur antic vie, which, 
since 14 Geo. II. c. 20, s. q, 1740 1741 (now replaced by the 
Wills Act 1S37, s. (>). is distributable as personal property in the 
absence of a special occupant. Examples of propertv prima facie 
personal which is treated as real are fixtures, heirlooms, such 
as deeds and family portraits, and shares in some ol the older 
companies, as the New River Company, which arc- real estate 
by statute. In ordinary cases shares in companies are per- 
sonal propertv, unless the shareholders have* individually some 
interest in the land as land. 

flic terms heritable and movable of Scots law to a great extent 
coriespoml with the real ami per onal ol Kngli h lavs. The main 
point'* of diilerenec are these. (1) Leases ate hentahle a.s to the 
succession to the lessee, unless the* destination expressly < xelude 
hens, hut are movable as to the h.sk. (2) Money due mi mortgages 
and sororities on land is personalty in England. At eommon law 
111 Scotland debts secured on heritable property are them elves 
heatable. But 1 >\ the Titles to Land Consolidation (Scot land) 
Act iSckS, s. 1 17, heritable securities are movable as lar as regards 
the succession of the creditor, unless executors are expressly ex- 
cluded. They still, however, remain heritable quoad fismm, as 
between husband and wife, in computing legitim, and as far as 
regards the suet ession ol the debtoi. (4) l’p to JiSo.X tin* heir ol 
hentage succeeded to certain movable goods called heirship 
movables, which bore a strong likeness to the- heirlooms of English 
law. This right of the heir was abolished bv the act ol iNoS, s, 100. 
(4) Annuities, as having tiactiwi futuu tnupaus, are heritable, and 
ail obligation to pay them falls upon the heir of the deceased (W atson, 
I. aw Diet. s.v. “ Annuities "). 

I he law in the Tinted .State s agrees in most respects with that 
of England, lleiilooms arc unknown, one reason being, no doubt, 
that the importance of title-deeds is much less than it v* in England, 
owing to the operation ol the Kcgistiation Ae_ts. Long terms in 
some states have annexed to them the properties of freehold estates. 
In some states estates pur mitre vie descend like leal property; in 
others .m estate pm autte vie is deemed a treehohl only duiing the 
life of the grantee; after his death it becomes a chattel ieal. In 
yet other states the heir lias a scintilla of interest as special occupant. 
(Kent, ( 0:11m. iv. 27). I11 some stales luilwav lolling stock is 

considered as purely personal, in others if lias been held to be a 
fixture, and so to partake ol the nature ot real property. Shares 
in some of the* early* Ann-runn corporations vveie, like New River 
shaies in England, made ieal estate by statute, as in the case ol 
the C ape Sal»l<‘ Company in Maiyland (Sclionler, I.aw of Personal 
Propel ty, 1.). In Louisiana animals employed in husbandry are, 
and slaves wer<‘, regarded as immovables. Tews in churches are 
gem rally real jiropertv, but in some states they are made personal 
propertv by statute*. 1 lie assignment ol clioses in act ion is generally 
permitted, and js 111 most states regulated by statute. (J. \Y.) 

PERSONATION, in English law, a form of fraud consisting 
in a false representation by one person (by words or conduct) 
that he F another person living or dead. It is not an offence 
by the common law unless the representation is made on oath 
under circumstances constituting the offence of perjury, or 
unless the representation if not made on oath is made under 
circumstances amounting to a common law cheat. Personation 
has been made an offence by statute in the following cases : (1) 
where it amounts to a fake pretence by words or conduct, and 
is done with intent to defraud, and property is by such false 
pretence; obtained, 24 & 25 Viet. c. qh, ss. 88 qo (sec False 
Pretences); (2) in the case of false and deceitful personation 
of any person or of the heir, executor, administrator, wife, w idow, 
next of kin or relative of any person with intent fraudulently 
to obtain any land, estate, chattel, money, valuable security or 
property (47 & 38 Yict. r. y>, s. 1); (3) in the case of personation 
of votes at elections (see Corrupt Practices). 

The first of these offences is a misdemeanour only ; the second 
is a felony punishable by penal servitude for life. The second 
offence was created in 1874 in consequence of the Tichborne 
case, in which under the law as it then stood it had been necessary 
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to pros'Vute the claimant for perjury. Besides the enactment:, j 
above referred to there are also a number of provisions for dealing ! 
with the personation of sailors, soldiers, pensioners, and owners j 
of stock in the public kinds or shares in joint-stock companies, 
and of persons who falsely acknowledge in the name of another 
recognizances, deeds or instruments, before a court or person 
authorized to take the acknowledgment. 

PERSPECTIVE ( I, at. perspiccn\ to see through), in mathematics, [ 
the name given to the art ot representing solid objects by a plane j 
drawing which affects the eye as does the object itself. In the 
article Projection it is shown that if all points in a figure be 
project (a! from a fixed centre to a plane, each point on the j 
projection will be the projection of all points on the projecting I 
ray. A complete representation by a single projection is there- j 
fore possible only when there is but one point to be projected j 
on each ray. 'J his is the case by projecting lrom one plane to | 
another, but it is also the case if we project the visible parts of ! 
object* in nature; for every ray of light meeting the eye starts j 
trom that point in which the rav, if we follow its course from the 
eye backward, meets for the first time any object. Thus, if we 1 
project from a fixed centre the visible part of objects to a plane ! 
or other surface, then the outlines of the projection would give 
the same impression to the eye as the outlines of the things 
projected, provided that one eve only be used and that this be ! 
at the centre of projection. If at the same time the light emanat- j 
ing from the different points in the picture could be made to 
be of the sanu kind- -that is, of the same colour and int nsity 
and of the same kind of polarization — as that coming from the 
objects themselves, then the projection would give sensibly 
the same impression as the objects themselves. The art of 
obtaining this result constitutes a chief part of the technique of 
a painter, who includes the rules which guide him under the 
name of perspective, distinguishing between linear and aerial 
perspective — the former relating to the projection, to the 
drawing of the outlines, the latter to the colouring and the 
shading off of the colours in order to give the appearance of 
distance. Here we deal only with the former, which is in fact a 
branch of geometry consisting in the applications of the rules 
of projection. 

§ i. Our problem is the following : There is given a figure in 
space, the plane of a picture, and a point as centre, of projection ; it is 
lequirul to project the figure from the point to the plane. 

From what lias been slated aljout projection (#/.»•.) in general il 
follows at once that the projection of a point is a point, that of a 
line a line. Further, the projection of a point *it infinilv in a line 
is in general a finite point. Hence parallel lines arc projected into 
a pencil of lines meeting at some finite point. This point is called 
the vanishing point of the direction to which it belongs. To find 
it, we pioject the point at infinity in one of the parallel lines; that 
is, we draw through the e\v a line in the given direction. This 
cuts the picture plane in the point required. 

Similarly all ]x>ints at infinity in a plane are projected to a line 
(sec Proj t-CTTON : § <>) which is called the vanishing Iwe of the plane 
and which is common to all paiallel planes. 

All lines parallel to a plane have thin vanishing point . s m a line, 
vi/. in the vanishing line of the plane. 

All lines parallel to the picture plane have their vanishing points 
at infinity in the picture plane; hence parallel lines which air j 

f.nalle! to the puhne plane \ 
appeal m the piofrrfion as \ 
paiallel lines m thnr tine ' 
direction. 

The projection of a line is • 
determined by the projection of j 
two points in it, these being | 

\ t ry often its \ anishing point 
and its trace on the picture 
plane. The piojcction of a 
point is determined by the 
piojcction of two lines through 
it. 

These a re the geneial rules 
which we now apply. We 
suppose the pictuie plane to 
be vertical. 

§ 2. Let (fig. i) S be the 
centre of projection, where 
the eye is situated, and which 
in perspective is called the point of % sight, ABKL the picture 
plane, ABM.N a horizontal plane on which we suppose the objects 
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to rest of which a perspective drawing is to be made. The lowest 
plane which contains points that are to appear in the picture is 
generally selected for this purpose, and is therefore called the 
ground plane, or sometimes the geometrical plane. It cuts the 
picture plane in a horizontal lnie All called the ground line or base 
line or fundamental line of the picture. A horizontal line SV, 
drawn through the eye S petpcndicular to the picture, cuts the 
latter at a point V called the centre of the picture or the centre of 
vision. The distance SV ol the eye horn the picture is often 
called the distance simply, and the height ST of the eye above the 
ground the height of the eye. 

The vanishing line of the ground plane, and hence of every 
horizontal plane, is got. by drawing the piojecting rays from S to 
the points at infinity m the pkinc — in oilier woids, by drawing all 
horizontal ravs through S. Those lie in a hon/ont.d plane whicl 
ruts the pit tint' plane in a horizontal line PP' through the centre 
of vision V. This line is called the hon/mi in the picture. It 
unit, mis tilt* \ anislnng points of all horizontal lines, the centre ot 
\ision V bring the vanishing point of all lines parallel to SV, that 
is perpendicular to the picture plane. To find the vanishing point 
of any otliei line we draw through S the ray projecting the point at 
infinity in the line; that is, we draw through S a ray parallel to the 
line, and determine the point where this ray flits the picture plane. 
Il the line is given by its plan on the ground plane, and its elevation 
on the pictuie plane, then its vanishing point can at once be deter- 
mined; it is the vertical trace ot a line parallel to it through the 
eye (cl. Geometry; § Descriptive, § (>). 

§ j. To have construction in a single plane, wo suppose the 
picture plane turned down into the ground plane; blit before this 
is done the ground plane is 
pulled forward till, say, the 
line MN takes the place of 
AH, and then the picture 
plane is turned down. By 
this we keep the plan of the 
figure and the picture itself 
separate. In this new posi- 
tion the plane of the picture 
will be that of the paper 
(fig. 2 ). On it are marked 
the base lino AB, the centre 
ot vision V, and the horizon 
DP', and also the limits 
ABKL of the actual picture. 

These, however, need not 
necessarily bo marked. In 
the plan the piituro plane 
must be supposed to pass 
through A,B, f and to be 
perpendicular to the giound 
plane. It we tuitlici sup- 
pose that the horizontal 
plane through the eye which 
cuts the picture plane in the horizon DP' he turned down about 
the horizon, then the centre of sight will come to the point S, where 
VS equals the distance of the eye 

To find the vanishing point of any line in a horizontal plane, 
we have to draw through S a line in the given direction and see 
where it cuts the horizon. For instance to find the vanishing points 
of the two horizontal directions which make angles of 45° with the 
horizon, we draw through S lines SP and SI)' making cadi an angle 
of 45 0 with the line J)P'. These points (an also he lound bv making 
VP and VP' each equal to the distance SV. J he two points 1 ), D' 
are therefore called the distance points. 

§ 4. Let it now 1 e required to find the perspective P of a point 
I (figs, t and 2) in the ground plane. We draw through P, two 
lines of which th<* projection ran easily he lound. The most con- 
venient lines are the perpendicular to the base line, and a line 
making an angle of .j 5' with the picture plane. These lines in the 
ground plane are P,Q, and P,K,. 'The first cuts the picture at O, or 
at (J, and has the vanishing point V; hence ()V is its perspective. 
The^ot her cuts the picture in K,, or rather in R, and has the vanish- 
ing point P; its perspective is KT>. These two lines meet at P, 
which is the point required. It will be noticed that the line 
()R - (),K, -- 0,1*1 gives the distance of tlu* point P behind the 
picture plane. Hence if we know the point Q where a perpendicular 
trom a point to the picture pkinc cuts the latter, and also the 
distance ot the point behind the picture plane, we can find its 
perspective. We join Q to V, set off QI< to the right equal to the 
distance of the point behind the picture plane, and join R to the 
distance poinl to the left ; where KI> cuts OV is the point I* required. 
Or we set otf QR' to the left equal to the distance and join R' to 
the distance point I)' to the right. • 

If the distance of the point lrom the picture should be very great, 
the point R might fall at too great a distance from (,) fo be on the 
drawing. In this tas e we might set oft QW equal to the nth part 
of the distance and join it to a point L, so that VE equals the nth 
pari of VP. Thus if QW — JQR and VE — JjVl), then WE will 
again pass through P. "it is thus possible to find for every point in 
the ground plane, or in fact in any horizontal plane, the perspective; 
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for i 1 10 cou-tniv I'.i-n will not bo alien, d it the gioumi plane be 
replaced by any other horizontal plane. We can m fact now find 
the perspective of every point a s soon as we know the foot of the per - 
pt ndicular drawn from it to the picture plane, that is. if we know its j 
thvation on the picture plane, and its distance behind it. For this 
reason it is often convenient to draw in slight outlines the elevation 
ot the figure on the picture plane. 

Instead of dra winy tin elevation of the figure we may also proceed i 
as follows. Supj-ose (in:, ,\) A 1 to be the projection of the plan | 
oi a point A. i hen tin 1 point A lies vertically above Aj because 
ve,iica! lines atpeai m the perspective as veitual lines (§ i). If 
tie. n the line VAj cuts the figure plane at Q, and we erect at Q a 
peipendicular in the picture plane to its base and set off on it (JA., 
e<iual to tin' real height oi the point A above the ground plane, 

H 
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then the point A., is the elevation of A and hence the line A.,V i 
will pass through the point A. The latter thus is determined bv ; 
the intersection of the vertical line through Aj and the line A a V. 1 
This process differs from the one mentioned before in this that • 
the construction for finding the point is not made in the horizontal 
plane in which it lies, but that its plan is constructed in the ground 
plane. Hut this has a great advantage. The perspective of a 
horizontal plane from the picture to the line at infinity occupies 
in the' picture the space between the line where the plane cuts the 
picture and the hon/on. and this space is the greater the farther the 
plane is from tin*. eve, that is, the farther its trace on the picture 
plane lies from the horizon. The horizontal plane through the eye 
is projected into a line, the horizon; hence no construction can be 
perlorTiied in it. The ground plane, on the other hand, is the lowest 
horizontal plane used. Hence it offers most space for constructions, 
winch consequently will allow* of greater accuracy. 

*1 5. Tile process is the same if we know the co-ordinates of the 
point, viz. we take in the base line a point O as origin, and we take 
the base line, the line OV, and the perpendicular OZ as axes of , 
co-ordmates. If we then know the co-ordinates x, v. *. measured in ! 
these directions, we make (.)(,_) - x, set oil on QV a distance QA such 
that its real length HR — v, make QA., - -, and we find A as before. ! 
This process might be simplified bv setting oil to begin with along ■ 
OQ and OZ scales in then* true dimensions and along OV a scale 
obtained by projecting the scale oil OQ from i> to the line OV. 

§ <>. The methods explained give the perspective of any point 
in space. It lines have to be found, we may determine the persper- I 
live of two points in them and join these, and this is in many cases the 
most convenient process. Often, however, it will be advantageous 
to determine the projection of a line directly bv finding its vanishing i 
point. This is especially to be recommended when a number of 
paTalh-1 lines have t«> be drawn. ; 

The perspective of any curve is in general a curve. The projec- j 
tion of a conic is a conic, or in special cases a line. The perspc* - ! 
live of a iircle may be any conic, not necessarily an ellipse. | 
Similarly tie* perspective of the shadow of a circle on a plane is ! 
some c.*n'< 1 

tj 7. A lew words must be said about the determination of shadows 
in perspective. The theoiy of their construction is very simple. ! 
We have given, sav. a figure and point L as source of light. We ! 
join the point 1. to any point of which we want to find the shadow j 
and produce this line nil it cuts the surface on which the shadow 1 
falls. 1 hese const rue lions must, m manv cases tirst be performed ! 
in plan and elevation, an. I then the point in the shadow has to be ’ 
found in perspective. The constructions are different according as , 
we take as the source of light a finite point (sav. tin* flame of a lamp), j 
or the sun, which we may Mipposc to be at an infinite distance. j 
If, for instance, in tig. A is a source of light. EHGF a vertical 
wall, and C a point whose shadow has to be determined, then tin- | 
shadow must lie on the lino joining A to C. To see when* this rav . 
meets the floor we draw through the source of light and the point 
r a vertical plane. This will nit the floor in a hue which contains 
the feet A,, of the perpendiculars drawn frtini the points A, (' to 
the floor 05 the plans of these points At ( where the line A,C, 
cuts AC. will be t*tio shadow of C on the floor. If the wall RIIOI 
prevents the shadow* from falling on the floor, we determine the 
intersection K ol the line A,Ci with the base KF of the wall and 
drfiw a vertical through it, this gives the intersection of the wall 
with the vertical plane; through A and C. Where it cuts AC is the 
shadow C" oi (' on the wall. 


11 1 lm ‘liadow of a screen CDDjC, has to be found we 1 ,ut tie* 
shadow IF of I> which falls on the floor; then D 1 l>' is the shadow 
of DjD and D'C' is the shadow on the floor of the line DC. The 
shadow of DjD, however, is intercepted by the wall at L. Here 
then the wall takes up the shadow, which must extend to D" as th 
shadow of a line on a plane is a line. Thus the shadow of the screen 
is found in the shaded part in the figure. 

§ 8. If the shadows are due to the sun, we have to find first the 
perspective of the sun, that is. the vanishing point ol its rays. This 
will always be a point in the picture plane; but we have to distin- 
guish between the cases where the sun is in the front of the picture, 
and so behind the spectator, or behind the picture plane, and so in 
front of the spectator. In the second case only dot s the vanishin 
point of the rays of the sun actually represent tin* sun itself. It 
will be a point above the horizon. In the other ca c the vanishing 
point of the rays will lie below the horizon. It is the point where 
a ray of the sun through the centre of sight S cuts the picture plane, 
or it will be the shadow of the eye on the picture. In either case 
the ray of the sun through any point is the line joining the perspec- 
tive of that point to the vanishing point of the sun’s rays, lint 
in the one case the shadow falls away from the \anishing point, 
in the other it falls towards* it. The direction of the sun's rays 
may be given by the plan and elevation of one ray. 

For the construction of the shadow of points it is convenient 
first to draw a perpendicular from the point to the ground and to 
find its shadow* on the ground. Hut the shadows of verticals from 
a point at infinity will be parallel; hence they have in perspective 
a vanishing point Lj in the horizon. To find this point, wo draw 
that vertical plane through the eye which contains a ray of the 
sun. This cuts the horizon in the required point L, and the picture 
plane in a vertical line which contains the vanishing point of the 
sun's iays themselves. Let then (fig. 4) L be the vanishing point 
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of the sun's rays, L, be that of their projection in a horizontal 
plane, and let it be required to find the shadow of the vertical 
column AH. We draw AL 1 and EL; they meet at E', which is 
the shadow of E. Similarly we find the shadows of F, (1, H. Then 
ET'G' 11 ' will be the shadow* of the quadrilateral EEGII. For 
the shadow of the column itself we join E' to A, tS:e., but only mark 
the outlines; F'B, fho shadow* of HE, does not appear as such in the 
figure. 

If the shadow* E has to be found when falling on any other surface 
we use the vertical plane through K, determine its intersection 
with the surface, and find the point where this intersection is cut 
by the line EL. This will be the required shadow* of E. 

fc q. It the picture is not to be drawn on a vertical but on another 
plane say. the ceiling of a room the rules given have to be slightly 
modified. The general principles will remain true. Hut il the 
picture is to be on a curved surface the constructions become 
somewhat more complicated. In the most general ease conceivable 
it would be necessary to have a representation in plan and eleva- 
tion of the figure required and of the surface on which the projection 
has to be made. A number of point-, might also be found by 
calculation, using co-ordinate geometry. Hut into thi*. we do not 
enter. As an example we take the case of a panorama, where the 
surface is a vertical cylinder ol revolution, the eye being in the 
axis. The ray projecting a point A ruts the cylinder in two points 
on opposite sides of the eye hence geometrically speaking everv* 
point has two projections; of these only the one lying on the half 
ray from the eye to the point can he used in the picture. Hut the 
other has sometimes to be used in constructions, as the projection 
of a line has to pass through both. Parallel lines have two vanish 
mg points which are found by drawing a line of the given direction 
through the eye; it cuts the cylinder in the vanishing points required. 
This operation may be performed by drawing on the ground tin* 
plan of the ray through the foot of the axis, and through the point 
where it cuts the cylinder a vertical, on which the point required 
must lie. Its height above is easily found by making a drawing of 
a vertical section on a reduced scale. 

Parallel planes have in the same manner a vanishing curve. 
1 his will be for horizontal planes a horizontal circle of the height 
of the eye above the ground. For vertical pianos it will be a pair 
of generators of the cylinder. For other planes the vanishing 
curves will be ellipses having their centre at the eve. 

The projections of vertical lines will be vertical lines on the 
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\hii(Ur Of . 1 11 other line.-* t J ivy will be ellipses with t hi* leulu* 
.it the i\v. 11 tE«‘ cylinder be developed into a plane, then these 
ellipses will In* c hanged into curves of sines. Parallel lines are 
thus represented by curves of sines which have two points in 
common. There is no difnenPy in making all the constructions on 
a small scale on the drawing board and then transterring them to 
the cylinder. 

t} 10 . A variety ot instruments have been proposed to facilitate 
perspective drawings. If' the problem is to make a drawing from 
nature then a camera obscura or, better, Wollaston's camera lucida 
may be used. Other instruments arc* made for the construction of 
perspective drawings. It will often happen that the vanishing 
point of sonic* direction which would be very useful in the construc- 
tion falls at a great distance off the paper, and various methods 
have been proposed of drawing lines through such a point. For 
■mine oi these sec Stanley's Dcscuptiue Treatise on Mathematical 
J hawing Instruments. (0.11.) 

PERSPIRATION (Lat. per, through, and s pirate, to breathe), 
the excretion of sweat from the sweat-glands of the skin. 
Sweat is a clear colourless neutral or slightly alkaline fluid 
containing 2 % of solids. Under pathological conditions, sugar 
urea and other substances are found. The secretion of sweat 
U constantly going on, the activity of the sweat-glands being 
under control of the central nervous system. The only func- 
tion of sweat is the regulation of the heat disc harge from 
the body. The chief morbid conditions of the sweat-glands are 
excessive sweating ( Uyperidrosis ) and foetid sweating ( Bromi - 
(basis). Excessive sweating is a symptom observed in various 
diseases, such as tuberculosis and rheumatic fever, but it may 
exist apart from such conditions, and either be general, affecting 
the whole body, or confined to a part, such as the axillae, head, 
hands, feet, or, as in some rare instances, the one half of the body. 
Excessive perspiration may often be prevented by the cold bath, 
and bv tonics, such as iron, quinine, strychnia, &c. Locally, 
the use of astringent lotions of vinegar or a weak solution of 
lead will also be of service. Foetid sweating most frequently 
affects the feet, specially in those who have much fatigue, 
and is apparently due to rapid decomposition in the perspiration 
which has saturated the stockings; these should be frequently 
changed and the feet washed several times a day, dried carefully, 
and dusted with some antiseptic powder. 

PERTAB (or Partati) SINGH, Sir, maharaja of ldar 
(1884- ), native Indian soldier and statesman, belonging to 

the R alitor Rajputs of the Jodha (‘lass, was born in 1844, being 
the son of Maharaja Takht Singh, ruler of Marwar (or Jodhpur). 
In 1878 and again in 1879 he was chief minister of Jodhpur. 
In the following year he accompanied the British mission to 
Afghanistan, and on his return he carried oflt many judicious 
reforms and administered Jodhpur with remarkable success. He 
visited England to take part in the celebration of the 1887 
jubilee of Queen Victoria's reign. He served on the staffs of 
Sir William Lockhart and General Elies in the Tirah and Momand 
expeditions in 1897 98, was slightly wounded, was mentioned 
in despatches, and promoted to the rank of full* colonel. He 
won the reputation of being one of the keenest sportsmen 
and the best riders that even Rajputana has produced. 
When it was decided to send a force from India to China in 
1900 to relieve the foreign embassies besieged in Peking, Sir 
Pertab Singh at once offered the services of the Jodhpur Lancers, 
and himself accompanied them. His father rendered good 
services to the British government in the Mutiny, and Pertab 
Singh always cherished the memory of the protection given to 
Jodhpur by the East India Company in 1818. His services to 
the empire in India were universally recognized. From Queen 
Victoria he received the honour of knighthood and the Bath 
and the Star of India; from King Edward VII. the distinction 
of “ aide-de-camp " ; and the university of Cambridge gave 
him the degree of LL.I). From his own state of Jodhpur he 
obtained the title of Maharaja-Dhiraj. In 1901 he succeeded 
to the rulership of the state of ldar. 

PERTH, EARLS AND DUKES OF. The Scottish title of 
earl of Perth was bestowed upon James, 4th Lord Drummond 
(d. 1611) in 1605. His ancestor Sir John Drummond (d. 1519) 
had been created Lord Drummond in 1488. The 1st earl's great- 
nephew, James, 4th earl and rst duke of Perth (1648-1716), 


was a soil of Jaunty the 3rd earl (<. 1015-1073). When John 
Maitland, duke of Lauderdale, was virtually the dictator of 
Scotland, Perth was among his opponents, and after Lauderdale's 
retirement in 1680 he was one of the committee of seven which 
managed Scottish affairs. He was made justice-general and extra- 
ordinary lord of session in 1682, anti was lord chancellor of 
Scotland from 1684 to 1688. Asa convert to Roman Catholi- 
cism after the death of C harles II., he. stood high in the favour of 
James 11 . Perth, who is credited with the introduction of tin 
thumbscrew, was very unpopular with the Scottish people, and dur- 
ing the Revolution of 1688 he was imprisoned at Stirling. Released 
from captivity in 1693 he joined James II. at St Germains, ami 
was made duke of Perth, a titular dignity only, after the exiled 
king's death in 1701. His son James (c. 1O75 1720) was with 
James II. in Ireland, and led the cavalry at the battle of Sheriff 
muir. Fie was attainted in 1715, but claimed the dukedom oi 
Perth after his father’s death. His son James (1713-1746), 
regarded by friends and dependants as the 3rd duke of Perth, 
fought for the Young Pretender at Pres ton pans and Culloden. 
His brother and heir, John, the 4th duke (c. 1716 1747). 
also joined Charles Edward, and fought at Falkirk and Culloden. 
The titular dukedom became extinct when the sixth holder, 
Edward, another son of the 1st duke, died in 1760. 

The earldom was then claimed by Edward’s cousin, James 
Lundin (1707 1781), a grandson of the ist titular duke of Melfort, 
who was a brother of the 1st duke of Perth and took the name 
of Drummond. His son James (1744-1800) secured the l)rum- 
mond estates in 1783, and was created a British peer as Lord 
Perth and Baron Drummond in 1797. On his death without 
sons in July 1800 his barony became extinct, but the claim to 
the earldom of F’crth was inherited by his kinsman, the 4U1 
titular duke of Melfort, and his descendants (see below’). The 
Drummond estates, however, passed to the baron’s daughter 
Clementina (d. 1865), afterwards the wife of Peter Robert, 
20th Lord Willoughby de Eresby, and thence to her descendant 
the earl of Ancaster. 

The 1 st duke's brother, John (c. 1650-1715), earl of Melfort. 
rose to favour under Charles II. about the same time as his 
brother; like him, too, he became a Roman Catholic in 1686. 
In 1684 he was made secretary of state for Scotland; in 1686 he 
was created earl of Melfort by James II., and during his reign 
he took a leading part in Scottish affairs. Alter the Revolution 
of 1688 his great influence with James 11 . and with Mary of 
Modena drew upon him the hatred both oi the French and of 
the Irish. He was with James II. at St Germains, but lost 
his former ascendancy, and died in Paris on the 25th of January 
1715. In 1694 he was made duke of Melfort, and all his titles 
were held under the singular condition that they should descend 
to the children of his second wife, Euphemia (d. 1743), daughter 
of Sir Thomas Wallace, in preference to li is children by his first 
wife, Sophia Lundin, who were Protestants. In 1701 Melfort 
was recognized as a French peer, the due* de Melfort, by 
Louis XI V. In 1695 he had been attainted, but his titles were 
claimed by John (1682-1754), his eldest son by his second wife, 
who shared in the rising of 1715. In 1800 John’s grandson, 
James Louis, 4th titular duke of Melfort, claimed the earldom of 
Perth. This claim was unsuccessful, but in 1853 George 
(1807 1902), nominally 6th duke of Melfort, obtained a reversal 
of the various attainders, and his own recognition as earl of 
Perth and Melfort. The succeeding earl was his kinsman, 
William Huntly Drummond, Viscount Strathailan (1871- ). 

Sec Sir R. Douglas, The Peerage of Scotland ; arc! Histories of Noble 
British Tamihes, vol. ii., edited by H. Drummond (184O). 

PERTH, the capital of Western Australia, situated on the 
Swan River, 12 m. by rail from the sea at Fremantle, and about 
1700 in. W.NWV. of Melbourne. It is the seat of both Anglican 
and Roman Catholic bishops, and has# two cathedrals. The 
fashionable street is* St George’s Terrace; in it are situated the 
public: library, the government boys’ school, the stock exchange, 
the town hall, the government offic es and the parliament build- 
ings. Between it apl the broad reac h of the* river known as 
Perth Water lie ^e governor's residence and jlomain. Tire 
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town hill, built .nlirelv bv convict labour, stand-. «*n ;m « h i 
Hence tn the ver\ heart of the city; opposite to it are the gn\ cm 
nu'iit offices, housed in a lour storeyed strueture in the style o! 
the French Renaissance. The mint, opened in 1S00. is a massi'e 
freestone building. There an* a publie library, built as a 
memorial of Quet n Victoria's Jubilee in 1SS7. a Scots college, 
two good theatres, a mechanics’ institute, a museum, and a 
fine \Veslevan elnireh-hoiise, known as Queen s Hall. I he 
Perth Park, containing about t 200 acres. is connected by tram 
with the city, ami in it is a well-equipped observatory. There 
are several smaller parks and squares in the cit\ , while the 
esplanade gardens are a feature ot the place, being thrown out 
like a pier into iVrth Water. 'There is a good cricket ground, 
and three raee-r mrses are in easy reach. South Perth, on the 
oilier side of the ri\er, is connected bv bridges and steam ferry; 
and adjoining tlu* eitv on the north-west are the suburban 
municipalities of Lccderulle and Subiaco. Outlying suburbs 
are Belmont, Victoria Park, Burswond. Claremont, Cottesloe, 
Peppermint Grove itnd Bavswater. 1 he city is lighted by 
electrititv, and has a good service of electric trams. Perth 
has an agreeable climate, the mean temperature is 0p) c F., 


and the average rainfall 


Perth was founded 111 1S20. 


rei*ei\i d its munieipal charter in 1S56, and was created a city 
in 1SS0. Between 1X91 and moi the growth of the city was 
remark *1)1 v rapid ; in iS<)i the population was only Sp;, hut 
1 , 1 ii/ji it had grown to 27.171 m the eit\ proper, and to 30.199 
including the suburbs. 

PERTH, a eitv, and royal, municipal and police burgh, and 
county town of Perthshire. Scotland. 32 m. N. by \V. of Edin- 
burgh dir«*et, and 177 m. by the North British railway, via the 
Forth bridge and Kinross Junction. Pop. (1901), 33.5OG. 
It is situated on the right hank of the Tay, between the meadows 
of the North Inch (9X a< res) and those of the South Inch (72 
acres), both laid out as public parks. 'The ri\er is crossed by 
St John's Bridge of ir’ne anh.es, completed in T772 from the 
designs of John Smeaton and w idened a 1 eiitury later ; by Victoria 
B ’idg'*, a modern structure connecting South Street with Dundee 
Road ; and f.irtlier south (at the end of 'lay Street) by a footway 
; Jon gs:de of tie* viaduct belonging to the Caledonian railway. 
Of earlier bridges one, which crossed at High Street, was swept 
avvav by the Hood of 1O21, and another, constructed bv General 
Wade in 1 723-1 7 Tb ''as apparently the predecessor of Smeaton's 
bridge. On the left bank ol the river lie the suburb of Bridgend 
and Kinnoull Hill (720 ft.). To the south are the wood-clad 
heights of Monrrieffe Hill (725 ft.), Magdalenes Hill (51/1 It.), 
Kirkton Hill (510ft.) and Craigie Wood (407 It.). In the river 
arc Friarton or Monrrieffe Island and the Stanners. 

Notwithstanding the importance of Perth in former times, 
almost, the sole relie of the past is tlu* church ot St |ohn the 
Baptist, a large Decorated cruciform building surmountt d bv a 
masave square central tower 155 it. high. The original edifice 
is believed to have been erected in the time ol folumha, but the 
transept and nave of the existing structure date from the early 
part of the 13th century, tin* ( lioir from the 15th. The ( hun h 
was re Hopul in iXqr. and K now divided into the Fast, Middle 
and West dm nT.es. The silver-gilt communion cup used in the 
Middle Chur his said to have been presented bv Queen Marv. In 
May t 5 5 < > John Knox preached in St John’s his hnmms sermon 
in denunciation ot idolatry. The Dominican or Black tr Firs’ 
monastery, loiuuFd bv Alexander II. in 1231, occupied a site 
near the west end ot St |ohn\s Bridge; in what is now King 
Street stood the farthu ,.m monastery, founded bv |amcs 
in T425: the Franciscan or Greyfriars’ monastery, founded in 
t.|6o by Lauranre, hrst l.ord Olipbant, stood on the prifsent 
GrevfriarC cemetery ; tlu* Carmelite nr Whitefriars’ monastery, 
founded in 1260, stood west 4 the town. The tombstone of 
James I. and his queen, who war,, buried iy tlu* Charterhouse, 
was afterwards removed to St John’s Hast Church. During the 
period between the beginning of to* 12th centurv and the 
assassination of James I. in t 437 . of the Scottish parlia- 

ments were held in Perth. The building j n which they met 
stood off lligji Street and was onlv cleared ^wav in iHiS, its 


*ite being occupied by the Freemason; ’ Hall. The earl <j 
Cowrie's palace, built in 1520, stood in spacious grounds near 
tlu* river and was removed in 1805 to provide room for the 
countv buildings. T he castle of Perth stood on the north ol High 
Street, not far from St John's. It was probably built about 
S60 and demolished about 1400. The Spey or Spy tower, the 
most important fortress on the city waW, guarded the south gate 
close to the river, but it was taken down early in the rqth centurv. 
The market cross, erected in High Street in mf«) to replace 
the older cross which Cromwell destroyed, was removed in 
1 765 as an obstruct ion. The huge fortress, 4O6 ft. square, which 
Cromwell erected in 1051 on tlu* South Inch, close to the river 
and the Grey friars* burying-ground, was demolished in 1663. 
The house of Catherine Glover, tie* 11 Fair Maid of Perth,” still 
stands 111 Curfew Row. James VI. 's Hospital, founded in 1569, 
occupies the site ol the Carthusian monaster) , the original 
structure having been pulled down by Cromwell's orders. The 
pensioners now live out and the hospital has been converted 
into artisans' dwellings. Among modern publie buildings the 
principal are St Ninian's Episcopal Cathedral, in the Farlv 
Middle Pointed style, an important example (completed 1890) 
of the work of William Butterfield (1814 1900); the municipal 
buildings ( i SS 1 ) ; the city hall; the Marshall Memorial Hall 
(1823), housing the public library and the museum of the 
Perth Literary and Antiquarian Society; the Perthshire natural 
history museum ; the Sandeman public library (1898), founded bv 
a bequest of Prolessor Sandeman ol Owens College, Manchester. 
T he general prison for Scotland, south of the South Inch, was 
originally erected in 1812 as a depot for French prisoners, but was 
remodelled as a convict prison in 1840 and alter wards enlarged. 
North-west of the city arc the military barracks built in 1793 
t 79 1 . Besides the regular elementary schools there are the Perth 
Academy (1807), with which was subsequently amalgamated 
the Burgh Grammar School, an institution supposed to date 
from the 12th century; Sharp’s institute (i860); the Stewart’s 
free school, an industrial school for girls, and the Fechney 
industrial school. The charitable institutions comprise the 
royal infirmary, in the Italian style, considerably enlarged 
since its foundation in 1836; the Murray royal lunatic asylum 
in Bridgend; the Hillside House in Kinnoull and the small pox 
hospital. 

Trom the south the < ity is entered by the North British 
railway and tlu* Caledonian railway (which also runs wist 
to St Fillans, east to Dundee and north-west to Aberdeen); 
and from tlu* north by the Highland railway, the three 
systems utilizing a general station in the south-west of 
the town. During the season there is communication with 
Dundee and other river ports by steamer. The navigation 
of the stream is considerably obstructed by sandbanks, but 
\ 1 *■■ 1 1* ol 200 tons can unload at tin* quays, which, with tlu* 
town and Fnarton harbours, lie below the South Inch. The 
greatest tidal rise is 13 ft. The chiet imports an* Baltic timber, 
coal, salt and manure; and the exports, manufactured goods, 
grain, potatoes and slates. Perth has long been famous lor its 
dyeing and bleaching, the bleach fields bring mostly situated 
outside ol the eitv, in eon\ emeut proximity to the 'lay and 
Almond. The other leading industries include manufactures 
ol gauge-glasses, ink, muslins, India shawls, jute goods, woollens 
and winceys, lloon loth, and bools and shoes. T here are iron 
foundries, hrewt lies, distilleries, rope and tail works, roach- 
milding yards, steam joinery works, and brick and tile works. 
The salmon fisheries of the Tav yield a substantial revenue. 
Perth is under the jurisdiction of a town council, with a lord 
provost and bailies, and returns one member to parliament. 

History — During the time that it was occupied by the 
Romans, a period estimated al 320 years, the eitv was called 
Victoria; but shortly alter their withdrawal it seems to have 
borne the C eltic appellation of Abcr-tha ( ll at the mouth of the 
Tay "). The transition to the latinized form Bertha and later 
to Perth (the Gaelic name being Pearl) appears obvious. On 
the conversion of the original Piotish inhabitants and the 
dedication of the fir . 4 chitrch to St John the Baptist, the town 
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was designated St John: Loun, and it continued to Ik- known 
indifferently by this name and that of Perth down to the 17th 
< enturv. Roman remains have often been found in excavations 
carried out within the existing boundaries, which suggests 
that the Koman settlement was at least twenty feet below the 
present surface. The obscurity of the early annals of the 
town is explained by the circumstance that Edward I. caused 
the records to he removed. Perth is stated to have been a 
burgh in 1106 and was made a roval burgh bv W illiam the Lion 
in 1210. During the Scottish wars of the Independence its 
fortifications were strengthened by Edward I. (1 29X). Robert 
Bruce several tunes ineffectually attempted to seize it, but in 
T311 he succeeded in scaling the walls during a night attack. 
This was the fourth and most brilliant of the seven sieges which 
the city has su tamed. Taken by Edward TIL in 1355, it was 
recaptured in 1331). Jn 1396 the combat between the Clan 
('hat tan and the ( Ian Quhele, described in Scott's Fair Maid 
of Perth , took [dace on the North Irydi in presence of Robert HI. 
and his queen, Annabella Drummond. The Blackfriars’ monas- 
tery was the scene of the murder of James 1 . by Walter, earl 
of Atlioll, in 1437. In consequence Perth lost its status as 
capital, in which it had succeeded to Scone, and the Parliament 
Courts were transferred to Edinburgh in 1482. Cowrie Palace 
was the scene of the mysterious “ (iowric ” conspiracy against 
James YE in 1600. The town was taken by Montrose in 
1 (>44, bv CroniweM in 1651, and was occupied by Viscount 
Dundee in 1689. In 1715 the Old Pretender was proclaimed 
king at the Merc.at Cross (Sept. 16), and the chevalier 
himself appeared in the city in the following January, only 
to leave it precipitately on the approach of the earl ol Argyll. 
Vince ('buries Edward spent a few days in Perth from the 
3rd of September 1745. In both rebellions the magistrates 
took the side of the Crown and were supported by the 
townsfolk generally, the Jacobites drawing their strength mainly 
from the county noblemen and gentry with their retainers. 
Since then the city has devoted itself to the pursuits ol 
trade and commerce. Perth was visited by plague in 1512, 

1 5 S 5 - T 5 S 7 , 1(108 and 1645; by cholera in 1.832; and tb 
floods of 1210, 1621, 1740, t 773 and i8r.[ were exceptionally 
severe. 

Actuori lies. Maidmcnl, 1 he Chronicle of I\rth fiom /..*/<> to 
i('t >S ( i S 4 i ) ; lVnncv, 1 nut it not ■» of Perth (1840); Lawson, the llooh 
of Path (1S47); lVacock, Path, it s Annals and Ait /net a (1840); 
Samuel (.'(iwcii, l he A mien/ Capital of Scotland (io<>4). 

PERTH AMBOY, a. city and port of entry of Middlesex county, 
New- Jersey, U.S.A., at the mouth of the Raritan River, on 
Raritan lkiv and Staten Island Sound, about 15 in. S. by \Y. 
of Newark. Pop. (1005, state census), 25,805. It is served 
bv the Pcnnsvlvania, Lehigh Valiev, Central of New Jersey 
and Staten Island Rapid Transit railways, and J>\ boats to 
New- York City. It is connected by a railway bridge (C.R.R. j 
of N.|.) and bv a foot and wagon bridge with South Amho\ . I 
on the south shore of the Raritan. Perth Amboy has a good | 
harbour, shipyards and dry docks. In the city still stands 
Eranklin Palace (erected in 1764 1774), the home ol William 
Franklin (1720-1*813), a natural son of Benjamin Eranklin and 
the hist roval governor of New jt-rsev. In the vicinity is the • 
Bartow House, in which William Dunlap (1760 1850). the art 
historian, made his first drawings. Other buildings of historic ; 
interest are the Parker Castle (e. 17 20), a centre of Loyalist 
jnflucn> c at the time of the W ar ol Independence, and the 
Kearny Cottage, the home of “Madam St ribblcrus." a half 
sister of Captain |ames Law rente. 'The city lias various manu- 
factures, the factory product in 1005 being valuta! at S54.800.402. 
('lay is obtained in the vicinity, anti large shipments of coal arc 
made. Perth Amboy was founded in 1685. It was at first 
called Ambov after the original Indian name; in 18(14 
proprietors named it Perth in honour of James, carl of Perth | 
(t(> 4«8- 1710), tme of their number, anti a few vears later the two ! 
names were combined. From t 686 until tlv* end of the pro- j 
prictary government in 1702 Perth Amboy was the capital of 
the province of East Jersey, and timing the period of royal 
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• government the general assembly and supreme court of New 
Jersey met alternately here and at Burlington. Perth Ainl 
was incorporated as a city in 171S, and received a new (.barter 
in 17*84, and another in 184 p the laM being revised in 1870. 
The township of Perth Amboy was Vicorporated in 1 693 and 
in 1844 was included in t lit* citv. 

; PERTHES, FRIEDRICH CHRISTOPH (1772 1845). German 
publisher, nephew ol Johan Gcoig Perthes (</.?». ), was born at 
Rudolstadl 011 the 21st of April 1772. At the age of lift* cn 
he became an apprentice in the service of Adam Friedrich 
Ihihme, a bookseller in Leipzig, with whom he remained for 
about six years. In Hamburg, where he settled in 1795 as an 
: assistant to the bookseller I>. G. Hoflmann, lie started in i;eU 
1 a bookselling business ol his own, and in 1798 he entered into 
| partnership with his brother-in-law, Johann Heinrich I lesser 
j (1775 182(1). By his marriage in 1 7<)7 with a daughter of the 
1 poet, Matthias Claudius, he was brought into intimate relation 
I with a gioup of Protestant writers, who exercised a powcilul 
influence* on the growth of his religious opinions. This, ho\\c\ er, 

! did not prc\cnt. him from being on frit ndlvVerms with a number 
: of eminent Roman ('atholic authors. Perthes was an ardent 
j patriot; and during the pciiod of Napoleon's Miprcmacv lie 
j distinguished himself by his steady resistance to French preten- 
sions. His /cal for the national cause led him, in 1810 181 1 , to 
; issue Pus daitschc Museum, to whit h inanv ol the lorcmosL 
; publit ists in Germany t ontributed. f or some time the From 
made it impossible for him to live in Hamburg; and w lien, in 1814, 
be returned to that city lie tound that bis business had gi rally 
diminished. In 1821, his wife having died, he left Hamburg, 
transferring his business there to his partner, and went to Gotha, 
where he established what ultimatclv became one of the* first 
| publishing houses in Germany. Jt was owing to his initiation 
j that the Porsatvcrein da deiitsehen Buefifuindler (l.'nion of Ger- 
man booksellers) in Leipzig was founded in 1S25. When 
foundation-stone ol the fine building of the Union was la’d in 
1831, IVrthes was made ail honorary freeman of the < itv ol 
Leipzig, and in 1S40 the university of Kiel conlerred upon him 
the degree of doctor of philosophy. Perthes died at Gotha on 
| the 1 8th of May tX jg. His Life was written by his son, Klcmens 
1 Theodor Perthes (i« Sou 1 8(^,7 ), professor of law in the university 
| of Bonn, and author of Pas deuPehc Slaalsleben vor der 
i Revolution (1 lambing and Gotha, 1845) and Pas Ilerbcp^swesai 
j der Ifaiidicerhs^ese/len (Gotha, 1 *S 5 r » , and again 1884). whose 
son Hermann Friedrich Pi rthes (1840 1885) was the founder 
of the Fridcriciammi at Davos Platz. The publishing business 
at Gotha was carried on by Perthes's younger son, Andreas, 

( 1813- 1890) and his grandson, Emil (1841- ), until iS8«;, 

when it was handed over to a < ompanv . 

SccaLoO. .Viler, h'yiethuh and Kaio/me Pit Hit's (Leip/.i'.;, i</>< 

PERTHES, JOHAN GEORG JUSTUS (1749 iXih), German 
pulilisher, was born at Rudolstadt on the 11th of September 
1 7-| <>. In 1785 he founded at Gotha the business which bears 
name (Justus Perthes). In this he was joined in 1814 bv 
bis son W ilhelm ( 1794 1855), who had been in the establishment 
of |ustus* nephew, Friedrich Christoph Pert lie-, at Hamburg 
On the death of |ustu> at Gotha on the 2nd of May i.Xn», Wilhelm 
took entire control of the firm. He laid the foundation of the 
geographical brain h of tin* business, lor which it 
famous, bv publishing the H and-ailos (1817- 1825)0! Adoll Sticlcr 
(1775 1850). Wilhelm Perthes engaged the '-nlluboralion ol 
the most eminent German geographers (4 the time, including 
Heinrich Bcrghaus, Christian, Gottlieb RcioVird (1758 1857), 
who wa.i associated with Sticlcr in the compilation of the atlas, 
Kari Spruner (1S05 1X02) and Em-I von Svdovv (1812-1875). 
The business passed to his son Bernard Wilhelm IVrthes (1821 
1S57), who was associated with August Petcrinann (under whose 
direction the well-known pericdiYal Pfjennamis Mittrilioigeu 
was founded), and*bnmo IJ*sscn 4 ein (1849 1^02); and subse- 
quent lv to his son bermuW 1 ^? ). In *865 the firm first 
issued the Almattaeh ( fotha , a statistical, historical and 

ccnealoedeal annual D 1 h reneh) of the various* countries of tue 
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PERTHSHIRE 


world; and in 1866 the elaborate Geographisches Jnhrbiuh was 
produced under the editorship of Krnst Hehm (1*830-1884), on 
whose death it was continued under that of Professor Hermann 
Wagner. 

PERTHSHIRE, an inland county of Scotland, bounded N. 
hv the shires of Inverness and Aberdeen; E. In Forfarshire ; | 
S. E. by the Firth of Tnv and the counties of Fife and Kinross; 
S. by the shires of C lackmannan and Stirling; SAW by the coun- 
ties of Stirling and Dumbarton; \W by Argyllshire and NAY. by 
Inverness-shire. It is the fourth largest county in Scotland, 
having an area of 1,505,774 acres, or 2403*4 sc j. m., including the 
island of Mugdrum in the Firth of 'Fay. by far the greater 
part of the county is mountainous. I m hiding the hills on the 
confines of Inverness-shire and Argyllshire, there are at least 
fifty mountains exceeding 5000 ft. in height. Of these the most 
familiar are Ben Lawers (3084 ft.) near Loc h Tay, Ben More 
(5S43) east of Crianlarich, Ben Lui (5708) on the Argyllshire , 
.uiler, Schiehnllion (3547) south of Loch Kunnoch, Ben Vannoeh j 
(5125) west of Loch t-yon, and Ben Fhotizie (5048) near the head 
of Glen Almond. Of the immense number of hills of lesser 
altitude there may be mentioned four that have been popularized 
in the Lady of the Lake Ben Ledi (2875) and l T am Var (2179) 
near Callander, and Ben Venue, (2393) and Ben Akin (1750), 
gtiart ians of the 'frossachs. The Ocliils divide Perthshire 
from the shires of Clackmannan, Kinross and Fife. The chief ; 
dream is the Tay, which rises on the Argyllshire frontier and j 
discharges into the North Sea off Buddon Ness, after a course of 
117m., being thus the longest river in Scotland. Its headwaters 
are the Fillan and Doohart, and among its affluents arc, on the 
right, the Bran, Almond and Earn and, on the left, the Lyon, 
Tummel, rising in Argyllshire and receiving the Garry on its * 
left, and Isla. The Earn flows out of Loch Earn and enters | 
tie* Firth of Tay 6.1 m. below Perth. The Forth, the principal j 
natural boundary of the shire on the- south, properly belongs | 
to Stirlingshire, in which it rises, but its leading left-hand affluents j 
are Perthshire rivers, namely, the Teith, the Goodie, issuing j 
from the lake of Menteith, and the Allan, rising in the 1 Ochils 
near Sheriffmuir. All the lakes are narrow, scarce 1 ! v one . 
exceeding a mile in width. Loch Ericht, belonging partly to | 
hwerness-shire, is 14A m. long. Loch Tav (14A m. long), 
situated about the centre, is the largest lake in the countv. 

In the south are* the 1 series of lakes which the Lady of the I^akc 
has rendered famous Loch Yennnchar (4 A rn. long), Loch 
Achray (1 j m. long), Loch Katrine (about 8 m. long); to the west 
c*f Aberfoyle is Loch Ard (3 m. long) and to the 1 east Lake Men- 
teith (iA m. long). Nearly all the glens possess striking natural 
features, among them, from south to north, being Glens Artncv, 
Almond, Dochart, Ogle, Lochay, Lyon, Garry, Shoe, Bruar and 
Tilt; while the 'Frossachs, Killiccrankie, Birnam and Lenv are 
the loveliest passes in the Highlands. The low-lving country 
is represented mainly by Strathmore 1 , Strath Gartnev, Strath- 
allan, noted for its annual “ gathering " or games, Strathearn. 
Strath llran, Strath Tay and Strath Lilian, but more particularly 
by the fertile alluvial belts of the Parse of Gowrie, on the j 
northern shore of the Firth of Tay and the C'arse of Stirling 
The Moor of Rannoch on the borders of Argvllshir is a sterile | 
boulder-strewn waste, and Flanders Moss, to the* south east ! 
of Lake Menteith, is a vast boggy tract, which is, however, being j 
gradually reclaimed and brought under eultiv.it ion. 1 

(teolngv , — 1 he Highland portion of this lounlv is built up o! .1 | 
•-treat series of scVist.-. and metamorphosed rocks grouped as “ Hal- ! 
radian " or Eastern schists. The general direction of the strike. j 
of these rocks is W SAV. * They an- cut oft from the Old ! 

10 d Sandstone, which oicipie-, most ot the remainder of Iheiounlv. | 
by the great fault which traverses the countv somewhat tft the ! 
north of Aberfo\le and CrWf. But tor some distance north and ! 
east of ( rielt the boundary hlucen these two formations is an 
unconformable one. In the neighbourhood of the fault line the 
Highland schists are It-.-s metai. orphused tjjan they arc- farther ! 
north; alviut (/oniric* and Callander r, f . y consist of shales, greywackes \ 
and igneous *ocks *illi radiolarian clic r san( | blac k shales that aresug ! 
jr.-live of the rocks of Are nig age in sou^ Scotland. At Abeiloyle. 1 
e’omrie and DunJceM rooting slates are w, r k (l | ami massive lime 
byiesod.ur in (Jin Mil. Pillochrv, ( all. no,. r \thoH. I.mh 1 
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slates ami is well seen capping the summit of Ben Vorlich. A 
great vanety ui schists lonu the hulk of the senes; but granite 
masses appear in their midst as at Loch Kannoi li, Loch Fhiclit 
and Glen Tilt, and there are numerous acid and intermediate dikes 
which are themselves traversed by later basaltic dikes. The Old 
Red Sandstone consists in the* lower portion mainly ol coarse 
volcanic agglomerates and lava Mows followed b\ conglomerates, 
sandstones and mails. The lowest beds an: exposed along the 
crest ol tlu* Ochil Hills which like the Sidlaw Hills are anticlinal in 
structure, while between the Ochils and the Highland fault the 
rocks are folded into syncline; near the fault thev become very 
steeply inclined and even imeitcd, and it is interesting a No to note 
that the sediments become coarser as the fault is a ppiuaclied. 
Flic l pper Old Keel Sandstone is well exposed neat the Bridge 1 ot 
Earn and it extends beneath the maiine platform of the Parse ot 
Gowrie. Fhe rocks are mainly red sandstones and mails, let down 
between two paralle l oust and west faults but between the Bridge* 
ot Earn and Forgandciinv. west ol the tract, they are seem to rest 
uuconformablv upon the lower division. Small outliers of Car 
boniferous rocks (lower) occur on the north of the Ocluls. The 
muiks ol ice action left by the Glacial epoch are abundant and 
striking in Perthshire; moraines are common in the Highland glens, 
as those at the head of the Glengarry on borders ot Loch Katrine; 
ice-scratched surfaces are found on the Sidlaw Hills, the Ochils 
Kinnoull Hill and elsewhere*; and eiratic: blocks ot stone, such as 
“ Samson's Putting Stone,' 1 a mass ot Highland s< hist resting on 
a lull of Old Red Sandstone near Coilantogle, arc widely distributed. 
Old high level maiine beaches form terraces far up several ol the 
larger streams, and the Caise ui Gowiie, as already indicated, is 
tunned bv the beach at the 50 ft. level. The gra\el cones poured 
out at the mouths ol many of the glens which open on the south 
of the Ochils on to the 100-it. 01 50-ft. beaches arc often the site 
of Milages. 

Climate and . igtii uliitre . — The mountainous territory is extremely 
wet. the rainfall for the year varying from 93 in. in Glengvlc* at flu* 
head of the Loch Katrine to 37 in, at Pitlochry and 23 in. at Perth. 
Winter and autumn are the rainiest seasons. '1 he temperature 
is remarkably constant everywhere, averaging 47 0 F. for the year, 
January Icing the coldest month (305’ F.) and July the hottest 
(vT E.j. Only a little mote than one-fifth of the total area is 
under cultivation, and of this nearly one-third is in permanent 
pasture, while in addition there are about 930,000 acies of hill 
past ui age. 'lhe arable land is chiefly in the drier regions of the 
east and south-east, lhe t-oil for the most part being fertile. Light 
soils prevail in the lower undulating districts; clay and alluvial 
land occur in the (arse of Gowrie, the Parse of Stirling and the 
lower reach of Strathearn below and above Biidge ot Farn. The 
best heavv carsc land is very rich and productive, but requires to 
be thoroughly worked, limed and manured, being well adapted for 
wheal. A considerable area is occupied by orchards, the light 
quick soil of Tayside and the upper districts of Menteith being 
admirably fitted tor apples. The number ol holdings is slight Iv 
in excess of 3000 and of these the majority an* under c ,o aires 
caili, chiefly in the Highland valleys and near the \ diages and 
small towns. Of grain, oats is the predominating crop, but bailey 
and wheat are al*o grown. Two- thirds of the area devoted to 
green crops is oicupicd by turnips, the rest by potatoes. Most ot 
the horses raised, chiefly Clydesdales, art* used solely for agricultural 
purposes. Although dairy- farming is not an important industry, 
a large number of cows, principally Ayrslures, are kept on the 
lowland farms, the herds of the straths and mountain pastures 
being most ‘usually West Highlands or Kyloes. Perthshire, next 
to Argyllshire, still carries the heaviest flocks in Scotland. Black- 
laced is tlu* principal breed 111 the Grampians, but there is also a 
large 11 umbel of Cheviots and South Downs, and Leicesters aie 
common oil the lower runs. Only out* seventeenth of the surface 
is under wood. This is well up to the proportion of tlu* other 
Scottish counties, but compares unfavourably with Hu* conditions 
existing in 1812. when 203,880 acres were under wood, of which 
01.104 were planted and 142,71(1 natural. In Brcadalbanc and 
Menteith then* are remains ot lhe ancient Caledonian foiv.sl. 
Perthshire alioids exceptional Lit ill lies lui spoil with rod and gun. 
The lochs and rivers abound with salmon and front, while hardly 
any of the streams have sullered pollution from industries or 
manufactures. lhe den loresls. exceeding 100, oou acres in area, 
are frequented by red deer and roe deer, and on the extensive 
mooi s and in the woods are iound giouse, pheasants, partridge, 
capeicailzir, woodcoi k. ptarmigan and hares. 

/j/f/M.s/ric.v.--The shire is famous lor ils dyeing and bleaching 
works, which are situated in Perth and its vicinity; but, apart from 
these, there an* flax and jule nulls at Rattray and cotton mills at 
Stanley, Deanston and Ciiell; woollens, linen, jule and taitans an* 
woven at Dunblane, Alvth, Blairgowrie, Coupar Angus, Auchtei- 
arder and Grit It ; tanning is carried on at Black ton], Coupar' Angie- 
and ('rielt; there are breweries ami distilleries at \ntious places, 
as at Auehteranler and Logierait ; granite, freestone, limestone 
and slate, are quarried at dilierent centres; and there me sawmill- 
and flour-mills. 

C onmiunirutioH The Caledonian rai!wav mam line h» Abenhiii 
enters the county mar Dunblane ami 1 mis m a m-i ill ia- b»ly 
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direction via Perth. At Cricii junction it sends otf a branch to 
( riett and at Perth branches to Dundee and Lochearnhead. The 
Stirling to Oban line of the same company crosses the shire from 
Dunblane to Tyndrum. The Highlana railway runs northwards 
Jrom Perth, and has a branch at Ballinluig to Aberfeldv. Branches of 
the North British railway reach Perth from Mawcarse in Kinross- 
shire and Ladybank in Tifeshire; part of the branch from Buehlywe 
on the Forth and Hyde line runs to Aberfoylo, and the \Vest 
Highland railway skirts the extreme west of the shire. At several 
points coaches supplement the rail. In the tourist season steamers 
plv on Loch Tax and Loch Katrine, and there is a service 011 th< 
lav between Perth and Dundee. 

Population and Administration In 1891 the population 
amounted to 122,185 and in 1901 to 125,285, or 49 persons to the 
sq. m. The rate of increase was the smallest of any Scottish ' 
county for the decade. In 1901 there were 78 persons speaking j 
( liielic only and 11,44b Gaelic and English. The chief towns 
are Perth (pop. 52,875), Crieff (5208), Blairgowrie (5578), 
Dunblane (2516), Auehterarder (2276), Con par- Angus (2064), 
Rattray (2019). Among lesser centres may be mentioned Aher- 
feldy ( 1508), a favourite resort, on the Tay, well known for the , 
falls of Moncss, mentioned in Robert Burns's song “ The Birks 1 
of Aberfeldv Abcrncthy (625), the seat of ail early bishopric, ! 
retaining one of the three ancient round towers in Scotland; 
Alvth (1965); (allandcr (1458); Comrie (1118), a holiday resort 
on the Earn; Pitlochry (1541); and Stanley (1055), on the 'lav. ■ 
Of old the county was divided into hereditary jurisdictions, 
which were abolished in 1748, and in 1795 the county was ! 
divided into districts for administrative purposes, a svstem w hich 
obtained until 1889, when county and district councils were 
established. The sheriffdom is divided into an eastern and 
western district, the seat of the one being Perth and the other 
Dunblane. Eor parliamentary purposes the county is also 
divided into an eastern and a western division, and the city of 
Perth returns a member. The shire is under school-board 
jurisdiction, and there are secondary schools at Perth and 
Crieff, and Trinity College in Glen Almond is a well-known 
public' school on the English model. 

History. -In 85 Agricola explored the lands beyond the Forth 
and in the following year penetrated to the Grampians, defeating 
the Caledonians under Galgacus with great slaughter. The site 
of this battle is conjectured bv William Forbes Skene to have 
been near Meikleour, south of Blairgowrie, but other writers 
have referred it. to Dalginross, near Comrie; to Ardoeh (where*, 
there are the most perfect remains of a Roman encampment in 
the British Isles); and even as far north as Raedykcs, near Stone 
haven in Kincardineshire. The Romans did not pursue their 
victory, and the Piets were left undisturbed for a considerable 
period* At this time, according to Ptolemy, the territory now 
known as Perthshire was occupied by three tribes the Dam- 
nonii, the Venieones and the Vacomagi. The Damnonii held 
Mentcith, Strathearn and Eothrif (the western part of modern 
Fife and Kinross), with Alauna (Allan), just above Stirling, 
Lindum (Ardoeh) and Victoria (believed by some authorities 
to be T.ochore in Fifeshire, and by others to be Perth city), as 
their chief towns. The Venieones inhabited north-western Fife 
and the adjoining tract of Perthshire, with Orrea (probably 
Abernetliv) as their chief town and ;i station at Ardargie. The 
Vacomagi dwelt in the Highland region, with stations at Incli- 
tuthil (a peninsula in the Tax above Kinclaven) and Banatia 
(Buchantv on the Almond). The growing lawlessness of the 
southern Piets and their frequent raids in the more settled 
country in the south at last compelled the attention ol the | 
emperor Severus. lie arrived in Britain in 20S, but though lie 
led a strong army to the shores of the Moras' Firth, lie was 
unable effectually to subdue the tribesmen. The road lie 
constructed ran from Stirling to Ardoeh (where there are notable 
remains) and thence by Strageatli, near Muthill, where it 
branched north-westwards to Dalginross and Buchants . and 
north-eastwards to Perth and so to the Grampians. W hen the 
Romans finally withdrew from Britain, the Piets established 
their capital lirst at Abernetliv and then at Fortcviot. Aber- 
nethy was the centre of the Celtic church after the conversion 
ol tin natives by \innn. l*..ll-i«liu^ and other missionaries in the 


5th and 6th centuries. On the burning of Eorteviot by the 
Norsemen in the 8th century, the seat of Pictish government was 
removed to Scone. In the latter half of the 9U1 century Dunkeld 
i —to which Kenneth Macalpinc had brought some of the relics 
! of Columba from Iona- became the scene of monastic activity, 
j the abbot succeeding to the position of the abbot of Tona, and 
| exercising great irrlluencc for nearly a hundred years. The 
Danes periodically harried the land, but a ('rushing defeat at 
Luncarty in 9O1 put an end to their inroads in this quarter. 
In 1054 Macbeth was defeated at Dunsinane by Siward, earl 
of Northumberland, who had invaded Scotland in the interest 
of his kinsman, Duncan's son, who, on the death of the usurper 
three vears later, ascended the throne as Malcolm III., ('ailed 
Canmore. With Malcolm's accession the Celtic rule of the 
monarchy ol Scone came to an end. Nevertheless, the Scottish 
sovereigns (excepting James IF, James III. and Mary) continued 
to he crowned at Scone, which also retained the position of 
capital until the beginning of the 12th century, when it was 
displaced by Perth. From the time of Alexander I. (d. 1124), 
therefore, the 1 history of the shire is merged in that of the county' 
town, with the exception of such isolated incidents as the removal 
of the Coronation Stone from Scone to Westminster in 1296, 
the defeat of Robert Bruce at Methven in 1506, the battle of 
Dupplin in 1552, the victory of Dundee 1 at Killiccrankie in 1689 
anil the indecisive contest at Shcriffmuir in 1715. Among 
archaeological remains may be mentioned the hill fort, on 
Dunsinane; the ship-barrow of the vikings at Rattrav. weems 
(or earth-houses) in the parishes of Monzie, Alvth and Bendoc.hv ; 
the witch-stone near Cairnbcddic, one ol the numerous spots 
where Macbeth is alleged to have met the witches, but probably 
a sepulchral memorial ol some forgotten battle; standing stones 
near Pitlochry, and an extraordinary assemblage of irulptured 
stones at Meigle. 

Bihuoc.kaimiy. — R obertson, Conutatns dr .tthohae ( J*N Im I »inv It. 

1 «SC m *) ; J*. K. Drummond. Perthshire m Jiygoue hay s (London, 1870); 
Marsh, ill, Historic Scenes of Perthshire (I Vi lli, l.sfcio); Beveridge, 
Perthshire. on t : orth (2 vols., Dmdon, 1SS5); R. B. ( uniniigli.iine- 
(iraluuiK*, Notes on the District of Mentcith (London, 1S95) ; l lute lnsnii, 
The Lake of Mentcith (Stirling, 1S99). 

PERTINAX, PUBLIUS HELVIUS (a.d. 120 195), Rom*in 
emperor, the son of a charcoal-burner, w as born at AlbaPompna in 
Liguria. From being a teacher ol grammar he rose through many 
important offices, both civil and military, to the consulate, which 
he held twice. Chosen, at an advanced age and against his 
will, on the 1st of January 195, to succeed Comniodus, he was 
himself assassinated in a mutiny of the soldiers, on the 28th ol 
Manh 195. 

PERTZ, GEORG HEINRICH (1795 1876), German historian, 
was born at Hanover on the 28th ol March 1 7*75. From 1815 
to 1818 he studied at Gottingen, chiefly under A. 11 . L. Ileeren. 
His graduation thesis, published in 1819, on the history of the 
Merovingian mayors ol the palace, attracted the attention of 
Baron Stein, by whom he was engaged in 1820 to edit the Caro- 
lingian chroniclers for the newly founded Historical Society of 
Germany. In search ol materials lor this purpose, Pertz made 
a prolonged tour through Germany and Italy, and on his return 
in 1825 he received at the instance of Stein the principal charge 
ol the publication ol M annmenta » minutiae historiea , texts 
ol all the moie important historical writers on German affairs 
down to the year 1500, as well as ol laws, imperial and regal 
archives, and other valuable documents, such as letters, la ling 
within this period. Pertz made trequent journeys ot explora 
lion to the leading libraries And public record olliees ol Europe, 
publishing note., on the icsults of his explorations in the Arclnv. 
der (tcsellsc h . /. deufsr/ie ( tcsc'hichlshunde (1824 1872). in 1825 
lie had Ik-cii made secre tary of the archives, and in 1827 principal 
keeper ol the myal librarv at Hanover; from 1852 to 1S57 be 
edited the Ilannoven^ he Zcitung , and’inore than once sat as a 
riprescntative in the Hanoverian second chamber. In 1842 
lie was called as chid librarian to Berlin* where he shortly 
afterwards was made a privy councillor ami a member of the 
Academy of Sciences, lie resigned all his appointments in 
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through the outer range from their distant sources in the snowy 
Cordillera, and have a perennial supply of water. There are o 
leagues of desert between the Ncpcfia and Casma, 16 between the 
Casma and Ihiarmev, and iS between the 1 hianm v and Fortaleza. 
The latter desert, much of which is loose sand, is tailed the Pam pa 
de Mata Cavallos, from the number of exhausted annuals which die 
there. Between the Supe and Pativilca is the deceit called the 
Pampa del Medio Mundo. (4) The next coast -section extends for 
over 300 m., from Uluncav to Nasca. and includes the rivers of 
C hancay or Lacha, of Carabayllo, Kimac. Larin, Mala, Canute. 
Chincha, Pisco or Chtmchanga, lea and Kio Grande. Here the 
maritime range approaches the ocean, leaving a narmwor snip of 
coast, but the fertile valleys ait* closer anti more numerous. Those 
of Car ibavllo anil Kimac ate connected, ami the view iroin the Bay 
of Callao extends over a vast expanse of fertile plain bounded by 
the Andes, with the white towers of Lima in a setting of \ ordure. 
Lurin and M.da aie smaller valleys, but the great vale of CaActc 
is one green sheet of sugar cane; and narrow strips of desert sepai ate 
it from the fertile plain of Chincha, and Chincha from the famous 
vineyards of Pisco. The valleys of lea, Palpa, San Xavier anti Nasca 
are rich and fertile, though they do not extend to the sea ; but between 
Nasca and At ari then* is a desert <>o m. in width. (3) The Arequipa 
and Tacna section extends over 350 m. and comprises the valleys of 
Acari, Atcquipa, Atieo, Ocoha, Majes or Canuna, (hiilca, with the I 
interior valley of Arequipa, Tambo, llo or Moquegua, iteor Lociiniba, 
Sama. Tacna, and Azapa or Aiica. Here the Western Cordillera 
recedes, ami the important valley of Arequipa, though on ns western 
slope, is 7000 ft. above tin* sea and go m. from the coast. Mus» 
of the rivers hen* have their sources 111 the central range, anti ait* ; 
well supplied with water. The coast- valleys through which they ! 
How, especially those of Majes and Locumba, are famous for their , 
\ineyards, and in the valley of Tambo tln-re ait* extensive olive 
plantations. I 

The coast of Peru has few protected anchorages, and the headlands 
are generally abrupt ami lofty. These anti the few islands art* 
Islands frequented bv sea-birds, whence come the guano- , 

■ s.anos. deposits, the retention of ammonia and other fertilizing 

properties being due to the absence of rain. The islets otf the 
coast are all barren anti rocky. j 

The most northern is Foca, in 5 0 13' 30" S.. near the coast to the 
south of Paita. The islands of Lobos tie Tierra and Lobos de Afuera 
(2) in b u 27' 45* S. and (S 30' 45" S. respectively, are ott the ih-sert of 
Scchura, anti contain deposits of guano. The two Afuera islands 
are (jo and 30 m. iespectivelv from the coast at the port of San Jose. 
The islets of Mac.'bi, in 7 0 49' 20" S.. also have guano deposits, now 
practically exhausted. The two islets of Guanape. surrounded bv 
many rocks, in S J 34' S., contain rich deposits. Chao rises 450 it. 1 
above the sea, oil the coast, in N J 4f >' S. Corcobado is in 8° 57' S. 
La Viuda is off the j ort of Casma, in o J 23' 30' S. ; and Tortuga is 
a m. distant to the nuith. Santa Diet lies off the bay of Cn^cn, in 
tr 1' 40", and the three high racks of Ferrol in 9 8' S. Farther j 
south there is th(* group of ldetsaml rocks called lluauia, in 11' 2 7'S., 1 
t lie chief of which are El Ptlatlo, Tambillo, Chiquitana, Bravo! | 
yuitacal/ones and Mazonpie. The 1 lormigas are in 11 4' S. and ] 

1 1 58', and tlu* 1 Vseadores in 1 r J 47' S. The island of San Lorenzo, 1 
in 12' 4' S., is a lofty mass. m. long bv 1 broad, forming the | 
Bay of Callao; its highest point - is 1050 ft. Oft its south-east end 
lies a small but lofty islet called Fronton, and to the south-wt *-t 
arc the Palormtas Rocks. Iloratlada Islet, with a hole through 
it. is to the south of Callao Point. Oil the valley of l.urin are the 
Pachaeamac Islands, the most northern and largest being half a 
mile long. The next, called San Francisco, is like a sugar-loaf, ! 
perfectly rounded at the top. The others ate mere m._k-!. .Via j 
Island is farther south, 17 m. north-west of Cer*o Azul, and about 
a mile in circuit. PLco Bay contains San Galkin Island, high, with 
a bold tlilT outline, 2J m. long by 1 broad, the Ball^ta Islets, and 
iarthei iiortli I lie three famou ; Chincha Islands, whose; \ast guano 
deposits are now exhausted. South of the entrance to Pisco Bay 
is Zarate Llaml. and farther south the white level islet of Santa ; 
Rosa. The Inliernillo rock is quite black, about 50 ft. high, in the j 
form of a sugar-loaf, a mile west of the Point of Santa Maria, whit h ! 
is near the mouth of the lea River. Alacran is a small UF*t off the | 
lofty " inorro " of Arica. All these rocks and islets are barren and 
uninhabitable. 1 he irm-o common *-'n-biil-. ar«* the Sula vnrici;nta 
or guano-bird, a large gull called the Larin moderns, tlu* Pcleciwm 1 
thuyas, and the Sterna Ynca, a beautiful tern with curved white 
feathers on each side of tho head. The rarest of all the gulls is also j 
found on the Peruvian coast, namely* the Xrma furcation! Sea-lions 
(Oturia forsteri) are common on the rocky islands and promontories. ; 

Th * region of th** Cordilleras of the Andes is divided into puna, 
or lofty uninhabited wilderness, and sierra, or inhabitable moun- ! 
Sierra tain slopes anti valleys. This great mountain-system, 

running south-east to north-west, consists of ' three 
chains or cordilleras. The two chains, which run parallel and near 
each other on the western side, are of identical origin, and have 
been separate*! by the action of water during many centuries. On | 
these chains are tlfh volcanoes and many thermal springs. The j 
narrow space between them is for the most part, but not always, a 
cold and lofty region known as the puna containing alpine lakes - 
the sources of the coast-rivers. The great eastern chain, rising from 


the basin of the Amazon and forming the inner wall of the system, 
is of distinct origin. These three chains are called tlu* Western or 
Maritime Cordillera, the Central Cordillera and flu* Andes. Paz 
Soldan and other Peruvian geographer-* give tlu* name of Andes. 
par excellence, to the Eastern Cordillera. 

The Mantime Cordillera of Peru has no connexion with tlu* coast 
ranges of Chile, but is a continuation of the Cordillera Occidental 
of Chile, which under various local names forms tin- eastern margin 
of tlu* coastal desert bv It fiom Atacama northward into Peru. 
It contains a regular chain of volcanic peak-* ovei looking the coast 
region of Tarapacb Chief among them are the snowy peak of 
Liriiua (19,128 ft.) over the ravine of Tarapaca, tlu* volcano oi 
Isluga overhanging Camilla, the Bolivian peak «>t Sajaina, and 
Tncora (19,741 ft.) near the Bolivian frontier. In r-urof Moqivgua 
then* is a gioup of volcanic peaks, clustering round those of Ubinas 
and Iluaynaputina. A great eruption ot lliiaynaputina began on 
j the 13th of February 1 boo ami continued until the 28th. Bm 
I generally these volcanoes are quiescent. Faithcr ninth the Misti 
volcano rises over the city of Arequipa in a perfect * one to a height 
of over 20.013 ft., and near its base are the hot sulphur and iron 
springs of A ura. The peak of Sarasara, in Parmaco* has (Ayacncho) 
i s 19.500 it. above the sea, and in tlu* mountains above; lama the 
passes attain a height of more than 13,000 ft. In latitude 10 1 S. 
the maritime chain separates into two branches, which run parallel 
to each other lor loom., enclosing the remarkable ravine or Callejon 
de Uuaylas —the eastern or main branch being known as the 
Cordillera Nevada and the western as the Cordidt ra Negra. On 
the New. da the peak of Huascaii readies a height ot 22,031 It. 
The Iluamloy peak, above Carlmaz, rises to 21,088 ft.; the Hualecui 
peak, overhanging the town of Yungay, is 19 943 ft. high; and most 
of the peaks in this part of the chain reach a height of 19.000 ft. 
During the rain\ season, from October to May, the sky is generally 
clear at dawn, and the magnificent snowy peaks are’ clearly seen. 
But as the day advances tlu* clouds collect. Ill most parts of the Peru- 
vian Andes the line of perpetual snow is at 10,400 ft. ; but on the Cor- 
dillera Nevada, above the Callejon de Uuaylas, it sink's to 15,400 It. 
This greater cold is ca ustxl by the intervention of the Cordillera 
Negra. which intercepts the warmth from the coast. As this lower 
chain dot's not reach the snmv-line, the streams rising from it are 
scanty, while the Santa, Pntivilea and other coast-rivers which 
break through it fiom sources in tlu* snowy chain have a greater 
\olume from the melted snows. At the point where the river 
Santa breaks through tin* Cordillera Negra that range begins to 
subside, while the Maritime Cm dillera continues as one chain to and 
beyond tlu* frontier of Ecuador. 

The Central Cordillera is tlu* tun* water-parting of the system. 
No river, except the Marabou, breaks through it either to the east or 
I west, while more than twenty roast streams rise on its slopes and 
force their wav through the maritime chain. The Central Cordillera 
consists mainly ot crystalline and volcanic rocks, on each side of 
which art* aqueous, in great part Jurassic, strata thrown up almost 
vertically, in 14° 31/ S. the central chain is connected with tlu* 
Eastern Andes by the transveise mountain-knot of Vilcanota. the 
peak of that name being 17, (*31 ft. above the sea. Tlu* great inland 
basin of Lake Titicaca is thus formed. The central chain continues 
to run parallel with, the Maritime Cordillera until, at Cerro Pasco, 
another transverse knot connects it with tlu* Antics in 10'* ^o' S. Lit. 
It then continues northward, separating the basins of tlu* Mara Aon 
and Huallaga; and at the northern frontier of Peru it is at length 
broken through by thcMarnAon flowing eastward. 

The Eastern Andes is a magnificent range in the southern part of 
Peru, of Silutian formation, with talcose anti clay slates, many 
quartz veins and eruptions of granitic rocks. Mr Forbes says that 
the peaks of HlAmpu (21,709 ft.) and Illimani (21,014 ft.) in Bolivia 
are Silurian anti fossiliterous to their summits. The eastern range 
is cut through by six rivers in Peru, namely, th * Marahon and Ilual- 
Inga, the Percnc, Manlaro, Apurimae, Yilcamayu and Paueartambo, 
the last five being tributaries of the Ucayali. 'The range of the 
Andes in south Peru has a high plateau to the west and tlu* \ast 
plains of the Amazonian basin to tlu; east. The whole range is 
highly auriferous, and the thickness of the strata is not less than 
10,000 ft. Tt is nowhere disturbed by volcanic eruptions, except* at 
the very edge of the formation near Lake Titicaca, and in this respect 
it differs essentially from the M. tritime Cordillera. To the eastward 
numerous spurs extend lor vatying distances into the great plain 
of the Atnazons. 

'flu* Andes lose their maiest ic height to tlu* northward ; ami beyond 
Cerro Pasco tho eastern chain sinks into a lower range between the 
Huallaga and Ucayali, But throughout the length of Peru the three 
ranges are clearly defined. 

For purposes ni description the sierra of Peru may be divided 
into four sections, each embracing portions of all three ranges. 
The first, from the north, comprises the upper basins 
of the Maranon and the Huallaga, and is 330 m. long by ^ ections of 
100 broad. The second extends from the Knot of ** s/erra * 
Cerro Pasco to Ayacurho, about 200 in., including tin* Lake of 
( hinchay-eoelia and the basin of the river Xauxa. Tlu; third or 
Cuzco sect inn extends 250 m. to ths Knot of VilcaAota with the basins 
of the Pampas, Apurimae, Vilcamayu and Paueartambo. The 
fourth is the basin of Lake Tjticaca. 
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Lake* or Chinchay-cocha, in tin* second section, is 30 in. 

lung by 7 111. broad, and 13.232 ft. above the sea. Its marshy 
banks art* overgrown with reeds and inhabited by numerous vvatcr- 
1 owl. loom this lake the river Xauxa Hows southwards throne It 
a populous vall« y lor 150 m. before entering the forests. LaL 
Titicaca (see Bolivia), in the fourth or most southern section. 1- 
divided between Peru and Bolivia. It receives a number of sheit 
streams from the ranges shutting in the upper end of the valley; 
the laigest is th<- Ramiz,, formed by the two streams of Puc.ira and 
Azangaro, both coining from the Knot of Vilcahota to the north. 
The Suches, which lias its -ource in Lake Suches, falls into Lake 
liticac.i on the north-west side, as well as the YlJpa and Ylave. 
The principal i'-l mils are Titicaca and Coati (at the south end near 
the peninsula ol Copacahana), Campanaria (9 m. from the east 
shore). Soto and Estcvos. There are two other lakes in the Coflao, 
as the elevated region round Titierna is called. Lake Arapa, a few 
miles from the northern shore of Titicaca, is ->0 m. in circumference. 
Lake 1’mavo is on higher ground to tile* westward. The lake in 
Peru which is third in size is (hut. of Parinacuchas on the coast 
watershed, near the foot of the snowy peak oi Saiasara. It is 12 m. 
long by o broad, but has never been visited and described bv any 
modern travel! 1 r. The smaller alpine lakes, olien forming the 
sources of livcis. arc numerous. 

The great rivers of the sierra are the Maraiion, rising in the lake 
of Lauricoeha and flowing northward in a deep gorge between the 
Maritime and Central Cordilleras for 350 in., when it forces its way 
through tin* m mntains at the famous Pongo de Mansoriihe and 
(‘titers the Amazonian plain. The Huallaga rises north of I’rrm 
Pasco, and. pacing Iluanuco, flows northwards on the other side ol 
the C entral Coidillera for 300 m. H breaks through the range at 
tlu' Pongu de Chasuta and falls into the Maraiion. 1 he otlier great 
rivers are tributaries of the Ucayali. The Pozuzu, flowing east 
ward from the Knot of Cino Pasco, joins the Pachitea, which is 
the most important northern afiluent ot the Ucayali, '1 he X.iuxa, 
becoming allci wards the Manlaro, receives the diainagi* of Xauxa, 
Huanca vclica and Ayaeueho. The southern valley ■» of this part ot 
the sierra furnish streams whirl) form the main rivers of Pampas, 
Pachachaca and Apurimac. These, uniting with the Mantaro, 
form the En6, and the Rue and Percnc (which drains the province 
of Tainbo) ioim the Tanibo. The Yilcainayu lises on the Knot ot 
Vilcahota. flows north through a lovelv valley, leceives the Ynuatilde 
and Paucar tainbo on its right bank, and, uniting with the Tanibo, 
forms the Ucayali. Most of these main streams flow* tlnough pro- 
found gorges in a tropical climate, while the upper slopes yield 
products oi the temperate zone, anil the plateaus above are colii and 
bleak, aftording only pasture and the hardiest cereals. 

The great vaiicly of elevation within the sierra produces vege- 
tation belonging to every zone. Thrie is a tiopical Horn in the 
deep gorges, higher up a sub-tiopical, then a teinper- 
Slcrran a | C then a sub-arctic flora. In ascending from the 

_ oraaa coast-valleys tlicie is first an arid range, where the 
auna. great - branched caeli rear themselves up among 

the rocks. Farther inland, where tin* rains are more plentilul, 
js the native home oi the potato. Here also are other plants 
with edible roots — the oca (Oxalis tuberosa), ulluca (Vllucus 
tubero^its), massua (1 topceoltttn tuberosum), anti leaven (Polymnut 
sunc/u folia). Among the lirst wild shrubs and tiees that aie met 
with are the chiica (Ihucharis Femllci), with a pretty yellow* flower, 
the Mutisia acuminata, with b'aulitul red and oiungc* flowers, 
several species of Senecio, calceolarias, the Sc hums mnllc, with its 
graceful branches and bunches of red berries, and at higher elevations 
the lambras (Abuts acuminata), the sauco (Sambiuus peruviana), 
the queintar ( Budilina nit ana), and the Pol y l e pis rjaennosa. The 
Buddleia, locally called ohva silucshe , flourishes at a height of 
12,000 It. totind the shores oi Lake Til icaca. The most numerously 
represented family is the Compositae, the grasses being next in num- 
ber. The temperate valleys of the sierra yield fruits ot many 
kinds. Those indigenous to the country are the delirious chni- 
moyas, paltas or alligator pears, the paccay, a species of Inga, the 
luema, and the gratiadilla or fruit of the passion-flower. Vineyards 
and sugar-cane yield crops in the warmer ravines; the sub-tropic al 
valleys are famous for splendid crops of maize; wheat and barley 
thtive on the mountain slopes; and at heights from 7000 to 13.000 ft. 
there are crops of quinua (Chniupodium quinua). In the loftiest 
regions the pastuic* chiefly consists ot a coarse grass ( Stipa yc.hu), 
ot which the llamas eat the upper blades and the sheep browse on the 
tcndci shoots beneath. There are also two kinds of shrubby plants, 
a thorny Composita called “ ccanlli ” and another, called “ tola," 
which is a resinous Bull harts and is used for fuel. 

The animals which specially belong to the Peruvian Andes are 
the domestic llamas and alpacas and the wild vicunas. There are 
deer, called tavuco (Cervtts aniiscnsis) ; the riscacha, a large rodent, 
a species of fox called a toe ; and the puma (Felts con color) a ml ucumari 
or black bear with a white muzzle, when driven by hunger, wander 
into the loftier regions. The largest Hid is the condor, ami there is 
another bird of the vulture tribe, with a black and white wing 
feather formerly used by the Incas in their head-dress, called the 
coraquenque or alcamari. The pi to is a brown speckled creeper which 
flutters about the rocks. There is a little bird, the size of a starling, 
with brown back striped with black, aftd white breast, which the 


Iii'li. 111s call vnc.’bualpa ; it utters a monotonous sound at each iuui» 
oi the night. A partridge called yutu ircipicnts the long giav% 
On the lakes there is a very handsome goose, with white body anil 
daik-gieen wings shading into violet, called huathtta, two kind' 
ot ibis, a large gull (Lints serranuA frequenting the alpine lakes in 
flocks, flamingoes called panhuuta, ducks and water-hens. Many 
pretty little finches ily about the maize-fields and fruit -gardens, 
and a little green parakeet is met with as high ns 12,000 it. above the 
sea. 

The third division o! Peru is the region of the tropical forests, 
at the base of the Andes, and within the basin of the Amazon. 
It is tiavciscd by gloat navigable riveis. The Maraiion, M 
having burst through the detile of the Pongo de Man- n ana> 

sc riche* (373 ft. above sea level), anil the Huallaga through that of 
Chasuta, enter the forests and unite after separate courses of about 
(too and 300 m., the united Hood then flowing eastward to tin* 
P>ia/ili.m frontier. Alter 130 in. it is joined by the Ucayali, agre.it 
navigable nver with a course ot o 00 m. The country between 
the i luallaga and the Ucayali, traversed by the Eastern Cordillera, 
is called the Pampa del Sacramento, and is characterized by exten- 
sive grassy plains, 'lhe forests drained by the Maraiion, 1 luallaga 
and Ucayali form the northern portion ot the Peruvian montaha. 
The southern half of the montuna is watered by streams flowing 
from the eastern Andes, which go to form *1111) river Mailre de 
Dios or Amaru-mavu, the piincipal branch of the river Beni, which 
falls into the Madeira. The region of the Peruvian montaha, which 
is 800 m. long from the Maraiion to the Bolivian frontier, is naturally 
divided into two sections, the sub-tropical forests in the ravines 
and on tlie* eastern slopes of the Andes, and the dense tropical 
foiests in the Amazonian plain. The sub-1 l upical seel ion is impor- 
tant from the value of its pioduets and interesting from the giandeur 
and beauty of its sicnciy. Long spurs run oil from the Andes, 
gradually decreasing in elevation, and it is sometimes a distance ol 

00 nr 80 m before they finally subside into the vast loiest-coveied 
plains of the Amazon basin. Numerous riveis How tlinnudi the 
valleys between these spurs, which are the native home of the 
quinine-yielding nni hona trees. The most valuable spei ies, called 
C. Cahsaya, is found in the forests oi Uaiavaya in south Pci 11 and in 
these of Bolivia. The species between Uaiavaya and the head- 
waters of the Huallaga v icld very little of the lebnluge alkaloid. 
But the forests of Iluanuco and Huamalios abound in species yield 
ing tin* griy bark of coninieiee, winch is iich in cinchonine, an 
alkaloid eflieacious as a febtifuge. though infeiior to quinine*. With 
the cinc hona trees grow many kinds of melastomace te, especially 
tlie l.nsiandra, with masses oi purple flowers, liee-ferns and palms. 
In the warm valleys there are huge plantations of coca (lirythro 
xylon ('oca), the annual produce ol which is stated at 1 5,000,000 lt». 

1 he other pioduets of these warm valleys are excellent coilee, cocoa, 
j sugar, iiupicnl hints ot all kinds, and gold in abund nice. In the 

vast untrodden forests fat l her east there are timber tiees of many 
kinds, incense trees, a great wealth of rubber frees ot the Ilcvca genus, 
numerous varieties of beautiful palms, sarsaparilla, vanilla, ipeca- 
cuanha and copaiba. The abundant and vaiicd fauna is the same as 
that of the Brazilian ioiests. 

(Icnlogy. 1 The Eastern Cordillera, which, however, is but. little 
known, appears to consist, as in Bolivia, chiefly of Palaeozoic rocks; 
the western ranges of the Andes are formed of Mesozoic bids, together 
with lccent vi Icanie lavas and ashes; and the lower lulls near the 
i* ast are composed ot gianite, syenite and othei ciystallme locks, 
sometimes accompanied by limestones and sandstones, which an* 
piobably r»f Lower ( r< taceous age, and often covered by in. nine 
Tertiary deposits. 11ms the orographical features of the country 
cones pi nd broadly with Hie geological divisions. 

Tin* constitution of the Mesozoic band varies. Above Lima 
tin* western chain of the Andes is composed of poiphyrit it* tuffs 
and massive linn stones, while the longitudinal valley of the Oroya 
is hollowed in carbonaceous sandstones. From the analogy of the 
neighbouring countins it is possible that some of the tubs may be 
Jurns‘-ic, but the other deposits probably belong for the most pai t 
to the* Cretaceous jystein. 'The carbonaceous sandstone contains 
Gault fossils. Like lhe similar sandstone in Bolivia, it includes 
seams of coal and is ftequently itnpicgn.itrd with cinnabar. It is 
in this sandstone that the iich menairy mines of Huancavelica are 
%\ or keel. 

Farther north, in the department of Ancaehs, the Mesozoic belt is 
composed chielly of sandstones and shales, and the limestones which 
form so prominent a feature above Lima seem to have disappeared. 
The Cordillera NYgra in this region is m many places cut by numerous 
dikes oi dioiiLc, and it is near these dikes that silvci ores are chiefly 
• 

1 See L. Crosnier. "Notice geologique L ur les diparb menls do 
Iluancavehca et d’Avacucho," Ann. drs mines, 3th series, vul. ii. 
pp. 1-4^, pi. t (1832); A. Rainu ndi, F.l Dcjnntamentn de Ancaehs y 
sus nqueras turner alt* (Lima, 187 V); G. Steinm.inn, " Lcbei Jithun 
unil Kieicle in don peruanischen Auden," Sates Jahrb. (1S82), vol. ii. 
pp. no-153. pH. 6 «; K. Gerhardt. *' Beit rag tzur KVnntniss dor 
Kreideformation in Venezuela und Peru.*' Xrurs Jahrb., Beil. -13d. XI. 
(1897). PP- (>5-117. pis. 1,2; J. Grzybowski, “Die IVtiarablagerungcn 
dcs nordliehen Peru und ilire Molluskcnfauna,” X cues Jahrb,, B«il.- 
| Bd. XII (l8gob p. 610-664, pis. 15-20. # 
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found. In l in' Cordillera Nevada the Mesozoic nu!^ which ham | 
the chain nro often covered by masses oi modern voleame lock. 
Similar mi ks are also found in the Cordillera Negra, but the volcanic 
centres jppe.ir to have been in the Sierra Nevada. 

Population. -The first trustworthy enumeration of the people 
of Peru w us made in 1744, when there were (>17,700 Indians. 
241,22s mestizos (Indian and white inter-mixture). 1 4(441 1 , 
Spaniards, 40,447 negro slaves and 41,404 mulattoes, making a | 
total of 1 ,07(1.077, exclusive of the wild Imlians of the nwntana . | 
Vieerov 'Toledo’s enumeration of the Indians in 1575 gave them 
t * total Of S.ooo, 000, the greater part of whom had been sacrificed ( 
by Spanish cruelty. Others had withdrawn into the mountains j 
and forests ; and in the native villages under Spanish administra- [ 
tion the bitth rat(‘ had dropped to a small part of what it had 
been, because the great bulk oi the male population had been 
segregated in the mines and on the estates of the conquerors. 
This rolls a store of depopulation under Spanish rule, to whic h 
the abandoned terraces (amlenes) on the mountain sides, once 
highly cultivated, hear testimony. Several diverse totals have 4 
been published as the result of the census taken in 187b, which 
is considered imperfect. One estimate places the total at 
2 ,6(jo,<S*S 1 , comprising about 14*18 whites, 57 ' (> % Indians, ! 
1 -g " 0 negroes, 1 *4 ° 0 Asiatics, chictly rinnese, and 24*8 % j 
mixed races. I11 1 «>o(» estimates were made under official 1 
auspices (see A. Garland, Van in jqo6 , Lima, 1407), which 
gave the population as 4.547,829, including Tacna (8000). It , 
is believed, howe\er, that this and other larger estimates are 
excessive. ’There is no considerable immigration. 

The population of Peru is mixed, including whites, Indians, 
Africans, Asiatic’s, and their mixtures and sub-mixtures. The 
dominant race is of Spanish origin, to a considerable extent 
mixed with Indian blood. 'The* Indians are in great part 
descendants of the various tribe's organized under the' rule ol 
the Incas at the* time of the Spanish conquest. There are two 
distinct general types the coast tribes occupying the fertile 
river valleys, who are employed on the plantations, in domestic' j 
service in the cities, or in small industries of their own, no longer 
numerous; and the sierra tribes, who are agriculturists, miners, 
stock-breeders and packers, still comparatively numerous. 
In addition to these are the tribes of wild Indians of the mon/aria 
region, or eastern forests, w! .* were newer under Inca rule and 
are still practically independent. Their number is estimated 
at 150,000 to 400,000, divided into 112 tribes, and differing 
widely in habits, customs and material condition. Some 
live in settled communities and roughlv cultivate the soil. 
Others are hunters and fishermen and arc* nomadic' in habit. 
Others arc* intractable forest tribes, having no relations with the 
whites. The sierra or upland Indians, the most numerous 
and strongest type, belong largely to the* Ouichua and Aymara 
families, the former inhabiting the regions northward of Ouzo, 
and the latter occupying the Titicaca basin and the sierras of 
Bolivia. These Indians arc generally described as chains, a 
name sometimes mistakenly applied to the mestizos, while the 
tribes of the eastern forests are called clnmchos , tunbaros , or 
simply Indians. T he* chains may be roughlv estimated at about 
1,800,000 and form by far the larger part of the sierra population. 
Practically all the industries and occupations of this extensive 
region depend upon them for labourers and servants. 

The mestizos arc* of mixed Spanish and Indian blood. There 
are two general classes- the caste fins or those of the coast, and 
the serranos or those of the sierras. The* mestizos of the coast 
are usually traders, artisans, overseers, petty officers and clerks, 
and small politicians. In the sierras they have the same general 
Occupations, hut there are no social bars to their ad\ anccijicnt , 
and they become lawyers, physic ians, priests, merchants, officials 
and capitalists. The African and Asiatic- elements furnish only 
about 2 % each of the population. The Africans were introduced 
as slaves soon after the conquest, because tilt* coast Indians were 
physically incapable of performing the work required of them 
on the sugar estates. All the heavy labour in the coast provinces 
was performed by them down to 1855, when African slavery was 
abolished. They have since preferred to live in the towns, 


ah lmugh manv continue on the plantations. The first ( hinese 
coolies were* introduced in 184c) to supply laboure rs on the sugat 
estates, which had begun to feel the effects of the suppression 
of the African slave' traffic. At first the coolie s were treated 
with cruelty. The scandals that resulted led to investigations 
and severe, restrictions, and their employment, now has become 
a matter of voluntary contract, usually for two years, in which 
fair dealing and good treatment are the rule. Many Chinese 
an* also settled in the coast c ities. Commercial relations have 
also hern opened with (apan, and a small Japanese colony has 
been added to the population. The Spanish and African cross 
is to be seen in the mulattoes, quadroons and octoroons that 
inhabit the warm coast cities. Other race mixtures consist ol 
the zambos (the African-lndian cross), an Asiatic graft upon these 
various crosses, and an extremely confusing intei mixture of the 
various crosses, lor which the Spanish races have descriptive 
appellations. The foreign population is chiefly concentrated in 
Lima and Callao, though mining and other industries have drawn 
small contingents to other places. 

Education.— Universities and colleges were* founded in Peru soon 
after l lie* conquest, and I.inia, C uzco, Arequipa and Chuquisuca 
(now the* Bolivian town ol Sucre) became centres of considerable intel- 
lectual activity. Something was done for the education of the sons of 
the Indian “ nobility,” schools being created at Lima and Cuzco. The 
university of San Marcos at Lima is the* oldest collegiate institution 
in the New World, originating in a grant from Chaih-s V. in 1551 to 
the Dominic ans for the establishment of a college in t heir monastery 
at Lima. Its present name, however, was not adopted until 1574, 
two years alter its lirst secular rector had been chosen. 'Tile 
college of San Uarlos was founded in 1770, and the school of medicine 
in 1702. At Cuzco the university of Sail Anlmiio Abaci was 
founded in 1508. and the college of Sail C. cron i mo at Arequipa in 
iOT(>. Tlit' instruction given in these institutions was of the 
eligious-M.hol.is 1 10 character of that time, and was wholly under the 
supervision of the Church. Independence opened the way for a 
huger measure of intellectual and educational progress, especially 
tor the lower classes. As organized under the law of the 5th of 
December 1905. piimary instruction is free and nominally obligatory, 
and is under tlu* control of the national government. The primary 
schools are divided into two grades : a free elementary course of 
two years, and a higher course of three years, in a school c alled the 

scholastic centre,” in which learning a trade is included. There 
were 1.508 elementary schools and S02 scholastic centres in 190b. 
'There are, besides these, a large* number of private schools, which in 
90b carried about 22,ooopupils on their rolls, or three times the num- 
ber in the public primary schools. 'To provide teachers six normal 
schools have been established, two of which (one for males and one 
for females) are in Lima. l ; or intermediate or secondary instruction 
there arc 24 national colleges for boys in the various d 'partment.il 
capitals, and three similar colleges for girls, in Aya ucho, Cuzco 
and 'Trujillo. In these the majority of pupils wore ir.dcr the direc- 
tion of Belgian anil German instructors. "The pri/ate schools of 
this grade are still more numerous, and there are a number of special 
schools that belong to the* same category. For higher instruction 
there are four universities: the Universidad Mayor do San Marcos 
at Lima, and three- provincial institutions at Arequipa, ( uzco and 
Trujillo. AU these have faculties of letters and ’aw, and San Marcos 
has in addition faculties of theology, medicine, mathematics and 
science, philosophy and administrative and political economy. 
"The professional schools include a school of c ivil and mining engineer- 
at Lima (created 187(4, a military school at O, >rrillns under 
! the direction of French instructors, a naval school a Callao, nine' 
j episcopal seminaries (one for each diocese), a national agricultural 
1 sc hool in the vicinity of Lima (created 1902), and a tew commercial 
schools. 'There is also a correctional school at Lima devoted to the 
education and training of youthful delinquents. 

Science and Literature .— Towaids the end of the 18th century 
scientific studies began to receive attention in Peru. M. Codin, a 
member of the French commission for measuring an arc of the 
meridian near Quito, became profe ssor of mathematics at San Marcos 
in T750; and the* botanical expeditions sent out from Spain gave 
further zest to scientific research. Dr Gabriel Moreno (d. 1809), 
a nalive of ITuamantanga in the Maritime Cordillera, studied 
under 1 >r Jussieu, and became an eminent botanist. Don llipolito 
Unantic*, born at Arica in 1755, wrote an important work on the 
climate* of Lima and contributed to the Menurio pevuono. This 
periodical was started in 179T at Lima, the contributors forming a 
society tailed ” amantes del pais,” and it was completed in eleven 
volumes. 1 1 contains many valuable articles on history, topography, 
botany, mining, commerce and statistics. An ephemens and guide 
to Peru was begun by the learned geographer I)r Cosine Bueno, and 
continued by l.)r Unanuc, who brought out his guides at Lima from 
1795 to 1798. Tn 1794 a nautical school was founded at lama, 
with Andres Balcafo as instructor and Pedro Alvarez as teacher of 
the use of instruments. Baleato also constructed a map of Peru. 
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A list of Peruvian authors in viceregal times occupies a long r ha pier 
in the life of Si Toribio 1 * * by Montalvo; ami the bibliographical 
I lbours of the Pi ru via 11 Leon Pinelo art 1 still invaluable to Spanish 
students. The most prolific author of colonial times was Dr Pedro 
de Peralta y Put mievo, who wrote more than sixty works, including 
an epic poem entitled Lima fund ad a. 

The topographical labours of Cosmo Bueno and Unanue were 
ably continued at Lima by Admiral Don Eduardo Carrasco, who 
compiled annual guides of Peru trom 182(1. But the most eminent 
Peruvian geographer is l)r Don Mariano Felipe Pa/ Soldan (1821- 
iS8o), whose Ceografia del Pent appeared in iShi. His still more 
important work, the Diccionavio geografico estadistico del Peru (1877), 
is a ga/cttccr on a most complete scale. In 1808 appeared his first 
volume of the Ihstoria del Peru independiente, and two others have 
since been published. Ilis 1 1 island de la guerra del Pacifica is the 
Peruvian version of that disastrous war. The earlier history of 
Peru has been wiillcn in three volumes by Sebastian Loren tr (d. 
188 j); Mariano Rivero has discussed its antiquities; and Manuel 
E'uentes has edited six volume's of memoirs written by Spanish 
viceroys. But the most valuable and important historical work by 
a modern Penman is General Mcndiburu's (1805 -1883) Diccionavio 
historic o-biografu o del Peru, a monument of patient and conscien- 
tious research, 1 ombined with critical discernment of a high order. 
As laborious historical students, Don Jose Totibiu Polo, the author 
of an ecclesiastical history of Peruvian dioceses, anti Don Enrique 
Torres Saldamando, the historian of the Jesuits in Peru. ha\e gre.il 
merit. Among good local annalists may be mentioned J nan ( hlbet to 
Valdi\ia, who has written a history of Arequipa, and Piu Benigno 
Mesa, the author of the Annals of Cuzco. 

The leading Peiuvian authors on constitutional and legal subjects 
are Dr Jose Santistevan. who has published volumes mi civil and 
criminal law ; Luis Felipe Villara.11 (subsequently rector of the univer- 
sity at Lima), author of a work on constitutional right ; Dr Francisco 
Garcia Calderon (once president of Peru), author of a dictionary of 
Peruvian legislation, in two volumes; Dr Francisco Xavier Mariategui, 
one of the lathers ol Peruvian independence; and Dr Fiancisco de 
Paula Vigil (1792 1873), orator and statesman as well as author, whose 
work, Dcfcnsa dc los gobiernos, is a noble and enlightened statement 
of the case ior civil governments against the pretensions of the 
court of Rome. Manuel A. Puentes, an able statistician and the 
author of the listadistica de Lima, has also written a manual of 
parliamentary practice. Perhaps the most important work on Peru 
of modern times is that of the Italian savant Antonio Raimondi 
(1823-1890), who spent the greater part of his life in studying the 
topography and natural resources of the country. Only four 
volumes had been published at the lime ot his death, but he* left a 
mass of papers and manuscripts which the government has put in 
the lianas of the Geographical Society of Lima for publication. 
His great work is entitled lil Pevu : c studios mmevalogitos, cVe. 
(3 vols., Lima, 1890-1902), and one separate volume on the depart- 
ment of Ancachs. Peruvian literature since; the independence has 
also attained high merit in the walks of poetry and romance. The 
Guayaquil author, Olmcdo, who wrote 4 the famous ode on the victory 
of Junin, and the Limenians Felipe Pardo and Manuel Segura 
art* names well known wherever the Spanish ljiiiguagi; is spoken. 
Both died between 1800 and 1870. The comedies of Segura on the 
customs of Lima society, entitled l.Jn Pasco a A maneaes and La 
Saya y Manto, have no equal in the dramatic literature of Spanish 
America and lew in that of modern Spain. Front 1838 date the first 
poetical efforts of Arnaldo Marquez, who is distinguished for his 
correct diction and lich imagination, as is Nicolas Corjifintho for Ins 
dramas and a volume* of poems entitled Tirisas, Adolfo Garcia for a 
beautiful sonnet to Bolivar, which was published at Havre in 1870, 
in his one volume of poems, and Clemente Altliaus for his produc- 
tivity and style. Pedro Paz Soldan was a classical scholar who 
published three volumes of poems. Curios Auguslu Salaveiry is 
known as one of Pern’s best lyrical poets, and Luis Benjamin 
Cisneros tor his two novels, Julia and lid gar do. Trinidad Fernandez 
and Constantino Carrasco were two pouts ot merit who died young, 
the principal work of the latter being his metrical version of the 
Quichua drama, Ollantay. Jose Antonio Lava lie and N arc iso 
Arestegui are chieflv know’ll as novelists. In his youth Ricardo 
Palma published three books of poems, entitled Af manias. Vet bos v 
Cevundios ami Pasionarias. and then, since 1870, devoted his great 
literal y talents to writing the historical traditions ot Peru, of which 
six volumes were published. At the outbreak ot the war with Chile 
he was vice-director of the national library at Lima, which was 1 
wantonly pillaged by the Chilean forces. After the evacuation ni 
Lima by the Chileans Palma devoted his life to the recovery of his 
scattered books and the acquisition ot new collections, and he had 
the satisfaction bciore his death of re opening the library, which had j 
obtained about 30,000 volumes, or three lourths ot the number | 
on its shelves before the Chilean invasion. 

Of the aboriginal inhabitants of Peru much has been written. 
The important work of Mariano Eduardo Rivero, of Arequipa, 

1 The city of Lima produced two saints, the archbishop St 

Toribio, who flourished from 1 57 8 to iOon, and Santa Rosa, the patron 

saint of the city of the kings (1380 iU\b), whose festival is cele- 

brated on the 20lli id August. ! 


assisted by J. J. v«»n Tschudi. on the antiquities of Peru (Antique- 
dades peruanas, Vienna, 1 8 j 1 ; Eng. trails., New York, 1853) has 
been followed by other investigators into the language, literature, 
customs and religion ot the Incas. The best known of these are 
Jose Sebastian Barranca, the naturalist and antiquary, Jose 
Fernandez Nodal, and (Lav inn Pacheco Zegarn of Cuzco, who 
published translations of the Inca drama of Ollantay, and Leonardo 
Villa r, of Cuzco. 

Among Peruvian naturalists since the advent of the republic, 
the most distinguished have been Mariano Eduardo Kivaro. ihe 
geologist, mineralogist and archaeologist, and his friend and colleague 
Nicolas de Pierola, authors of Motional de cmnias nalutales. 
The Lima Geographical Society (founded in 1888) is perhaps the best 
and most active scientific organization in tin* republic. Its special 
work covers national geographical exploration and stiulv , archaeo- 
logy, statistics and climatology, and its quaitcily bulletins contain 
invaluable information. The society receives a gov eminent subsidy, 
and its rooms in the national library in Lima are the principal 
centre ot scientific study in Peru. It had an active membeiship of 
K>3 in 1900, besides 172 honorary and corresponding members. 
The historical institute of Peru, also at Lima, is charged by the 
government, from which it icccivcs a liberal subsidy, with the work 
of collecting, piepamig and publishing docun^eiits relating to Peru- 
vian lustorv, and of preset ving objects of aichacological and hislonc 
character. Its museum, whn.li is of gicat historical and nrlistic 
value and includes a collection of portraits of the iVtuwun viceroys 
and presidents, is in the upper Hours of the Exposition Palace. 
Another subsidized national society is the Atlii na mil, which was 
founded in 1877 as the “ literary club,” and reorganized in 1887 
under its prescnl title. Its puipose is to foster learning and litciary 
effort, and it is a popular and piomiilenf leatuie in the intellectual 
life ot tin 4 country. 

Religion. -Aciording to the constitution of iNoo "the nation 
professes the apostolic Roman Catholic religion; the state protects 
it, and does not permit the public exercise ot any other.” There is 
a certain degree of toleiance, however, and the Anglican and some of 
the Evangelical ('hurdles are permitted to establish missions in the 
couiitiv, but not always without hostile demonst ra lions from the 
Catholic pi nst hood. There are Anglic .111 churches in Lima and 
Cuzco, belonging to the diocese ol the Bishop of the Falkland Islands; 
but their existence is illegal and is ignored rather than permitted. 
In its ecclesiastical organization Peru is divided into nine dioceses : 
Lima, which is an archbishopric, Arequipa, Puno, Cuzco, Ayacucho, 
Huanuco, Huaraz, Tiujillo and Chachapoyas. 'These diueescs arc 
subdivided into 013 cuiacies, piesided over by ntvas, or curate- 
vicars. Eac h diocese has its seminal v loi t he ediii at ion of the pi iest- 
hooil, that of Arequipa being distinguished tor its influence in church 
allairs. Arequipa, like Cordoba and Chuquisnca, is .1 stronghold 
of clericalism and exercises a decisive influence in politics as well ai 
in church matteis. 'There are a number of line clinic Ics in Lima 
and in the sees of the various dioceses. Monasteiies .and nunneries 
are. numcious, dating back to the mill mid 1 7th centimes, but their 
influence is now less potent than m those days and the monastic 
population is 110L so large. In modern times many of the convents 
have been devoted to educational wot k especially lor gills, wliii h is 
an obstacle to the successful development ol a jml lie school system 
in the; count ry. 

Political Divisions. — The empire*, of the I liras was divided 
into four main divisions, Chinchay-suyu to the north of Cuzco, 
Anti-suyu to the cast, Colla-suyu to tin* south and (Jinti stiyu 
to the west, the whole empire being railed Ttahuant in-stivu, or 
the four governments. Each was ruled by a viceroy, under 
whom were the “ liuarancacainayocs/’ or officers ruling over 
thousands, and inferior officers, in regular order, over 500, 100 
50 and 10 men. All disorders and irregularities were checked 
by the periodical visits of the tucuyricocs or inspectors. The 
Spanish conquest destroyed this complicated system. In 1569 
the governor, Lope Garcia de ( astro, div ided Peru into currcgi- 
mientos under officers named corn gidors, of whom there were 
77, each in direct communication with the government at Lima. 
An important administrative relorni was made in 17.84, when 
lVru was divided into 7 intcndcncias, each under an officer called 
an inlendnite. These intrndrncias included about. 6 of the old 
corregimirnlos , which were called partidos , under officers named 
subddegados. Thus the number ol officers n porting direct to 
Lima was reduced from 77 to 7, a great improvement. The 
republic adopted the same system, calling the intendencias 
departments, under*a prefect, and the fun lidos provinces, under 
a sub-prefect. Peru is divided into 18 drpajtmeiUs, 2 littoral 
provinces, and what is rallied the constitutional province of 
(’aMao. This is exclusive of Tama and its 3* provinces. The 
departments, which contain 98 provinces, with their ait*as, 
capitals and climated population.-, of 190(9 ate tis follow: the 
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list he ini:; arranged to show the coast, sierra and Montana 
divisions : — 


Departments. 

Area 

1 *-0 m 

Km imated 

pop., I ()of 1 

Capital. 

Ksi imated 
pop., loon. 

J’lina . 

1 ;.8p> 

l 3 j ,<>So 

Piura . 

0. TOO 

L.imbnyequc . 

1 • ( ‘ 1 5 

O3.070 

Chid.ivo 

To, 000 

l.ilurte.d . 

10, »o 

1 88,2 Chi 

TT nil Ilo 

(\ 300 

\neaciis . 

I 7 

^ 1 7.03* » 

Hi r 1 

T 3,o( 0 

Inn. 

I \,\l\ 

2 0 , 01 >0 

Lima (too 

T p'.ooo 

Ua (or Yt 1 

8.72 1 

OS. 2 Jo 

b 

( v ’( 0 

Vlqlllpl . 

2 I ,03 *, 

I 7 1 . ; 3" 

.\( I'quipa . 

j8,( '1 •( 1 

Sin 1,1: - 

(An im.iUM 

1 2 3 ) 2 

33 ’ 3 ln 

( ana man 


J i u.uun 

T j.ojS 

ioS,i)So 

1 luamu' 


|umu . 

2 P PS-| 

>o->. 700 

Cerro d.* . 


i luancnwlii-... 

O.J i } 

107.8.0 

1 luaneav . i i« 

l >,()« M> 

V.vcucho . 

1 8. 1()i> 

2 2 f 830 

Avacuclio. 

I 3,000 

Vpiiiim.u . 

8,l80 

1 3 3.000 

A b:\ncav 

2. JOO 

Cuzco . 

IV', 31 7 

328,080 

Cuzco . 

2 ;.ooo 

Puno . 

-p.Jii 

JOJ.OOO 

Puno 

4.500 

.W. : - 

Am 1 /< *11:1 

• 

1 ?.'M7 

53.01 >0 

Cli.u ha poy:m . 

4 , 500 

Kongo 

238. pM 

I JO.OO. > 

lquitos 

o.iaoo 

San Marti 1 ] . 

3' '.7 1 3 ’ 

^ -5.0(H) 

Movobaml a . 

7 - 5 ™' 

I ith in’ 

Pi or; lie : 

lumbez . 

1.081 1 

8.000 

Tmubez . 

2.5<*o 

Callao 

u! 

>3.870 

Callao (190 

\\ 1 28 

Moqueguu 


U ,a:o 

Moquegu.i 



Apart from the departmental capitals there are few towns 
of si/e and import anee. The so-called coast tow ns are commonly 
ai some distance from the seashore, and their shipping ports are 
lit tie more than a straggling collection of wretched habitations 
m the viAnitv of the landing- Mage and its offices and ware- 
houses. (Adlan (tj.v.) is a noteworthy exception, and Paita 
and I’isco are something more than the average coast village. 
Near Lima, on the south, there are three Lathing resorts, 
Chorrillos, Mire flores and Barraneo, which have handsome 
residences and large populations in the Lathing sea: on. North 
of Lima is the port and bathing re: ort of Ancon, in an extremely 
arid locality but having a line beach ,. x healthy climate and a 
considerable population in the sc, non. 'flu* towns of the coast 
region are u>u:dh built on the same gem.ru! plan, the streets 
• ■rossing each other at right angles and inclosing squares, or 
quadra ... In the sierra tiiere is the same regular plan wherever 
the site L level enough. High pitched red tiled roofs lake the 
place of the flui rooL of the coast. The upper storey olltn 
recedes, leaving wide corridors under the overhanging eaves, 
and in the “plazas" there are irujuentlv covered arcades. 
In addition to the capital 1 - of the departments, Tarma (about 
4000) and Xauxa, or Jauja (about 3000), are important towns 
of this region. In the montuiui there are no towns of importance 
other than the capitals of the departments and the small river 
ports 

Communications: . — The problem of easy an d cheap transportation 
between the coast and tin- interior has been a wi.d one lor I'uu, j 
for upon it depends the economic development of some of the : 
richest parts ol the republic. The aiid character of the coastal | 
zone, with an aveinge width of alr ut .So no. permits cult iva t ion 
of the soil <>nly when- water lor lnignijon i-. available. ( )nlv in 1 1n ■ 
sioria and u ut ii.-.iocs is it ]#<>-. d fi* Id maintaiTi a large popu- 
lation and develop tin- iiulu -.1 n. >, upon which then* siuies.i as ,1 
nation depends. During colonial tune-,, and down to tile middle 
«>f the 19th cent nr v. p,u k animals were the only means ot trans- 
portation across tin* <h <_it and out the ruiu;h mountain trails. , 
Railway construction in Pirn began in iSpS with a short line hem 
Callao to Lima, but tie- budding of, railway lines aero-. , the dc.-n l 
to the inland town- of t 1 m* fertile river vnlh V s and the And* an 
loot-hills did not begin until twenty years la tux* ITu ,e roads aisled 
much to the pruducti' e resource ■> of the country, but their extension 
to the sierra districts was still .1 vital necessity.’ (Aider 1 h.- adminis- 
tration (lSf»i>- iKy^) of Presid* l.t J«. e Balia die orn .lru. lion ol 
two Transandean and several coastal zone railways was hoeun. ! 
hut their completion became imp«». -able lor waitt ol hinds. Baba's 
plans covcreij 1 .181 m ol slate railways and 7 \q m. ot private , 
lines, the estimat' d io' l to l>e aboul £ •, 7.300 noo -a sum far beyond 
the resources of the n public. The two Tr insandean lines were | 
th** famous C)ro\ , l • railway, running imtn (Tdlao to Oroya (189*,) i 
winch ciobLcs th'* W'.sletn Cordillera at an iteration of r 5 A * | =j 1 1 . , 


and later on to Cerro de Fasco (1904). the Goillarisquisqa coal-mines 
(1904) and llauri (1906); and the southern line from JUollcndu 
to Lake Titicaca, whicli reached Arcquipa in i8<>o, Puno in 1871 
and Checcacupe (Cuzco branch) in 1906. Surveys were completed 
in 1909 for an extension of the Oroya line from a point on its Cerro 
de Pasco branch eastward to the Pcayali, and another Transandean 
line frequently discussed is projected from Paita across the Andes 
to Puerto Limon, on the Maraikm — a distance of 410 m. 

The most important means of communication in the republic 
is that of its river system, comprising, As it doi . the navigable 
channels of the Munition, or upper Amazon, and its liibutarics. 

| It is officially estimated that this system compii «\s no less limn 
I jo, 000 m. ot connected rivorvvays navigable at hi ,h water for all 
descriptions of boats, or io.ooo in. for steamers of jo to 2 It. draught, 
wliich is reduced to 5800 m. at low water. The rivers firming 
1 his system are the Maraiion fiom Puerto Limon to Tabatinga oil 
the Brazilian frontier (484 in.), the Japura, Putumayo, Javarv, 
Napo, Tigre, Huallaga, Ucayali, Pa chi tea, Jurui, Pun's, Acre. 
Cur.iray and Aguarico all navigable over parts <>1 their courses 
tor steamers ot 4 to 8 ft. dram* lit in periods of high water. As f r the 
Maranon, it is claimed that steamers of 20 ft. draught can ascend to 
Puerto Limon at all seasons of the year. The inclusion of the 
upper wateis of the Braziliah rivers Jurua, Purrs and Acre is 
pro foitra only, as they are wholly under Brazilian jurisdiction. 
1 Tactically the whole ot the region through which these riv ers run — 
the moutuPui of Peru - is undeveloped, and is inhabited by Indians, 
with a few settlements of whites on the river courses. Its chief 
port is lquitos, on the Maraiion, 335 m. uIjovc the Brazilian iron tier 
and 205* m. from the mouth of the Amazon. It is visited bv 
< ce.111 going steamers, and is the centre of the Peruvian river 
transport avion system. Tin* second port in importance is Yuri- 
magu.is, on the Huallaga, 145 in. from the mouth of that river 
and 528 in. from lquitos, with which it is in regular communication. 
There are small poits, or trading posts, on all the large rivers, and 
i '(visional ste.imeis are sent to them with supplies and to bring 
away rubber and other forest products. Ot the rivers farther 
south, wliich discharge into the Amazon through Ihe Madeira, 
the Madrc de Dios alone oilers an extended navigable channel, 
together with some ol its larger tributaries, such as the lleath 
and <_ hand less. Ot a widely different character is the navigation 
of Lake Titicaca, where steamers ply regularly between Puno and 
Gunqui, the fitter on the south-east shore in railway connexion 
with l a Pa7, the capital of Bolivia. This is one ol the most 
remaikable steamer routes in the world, being 12.370 ft. above sea- 
! level. The lake is 105 in. long and from 70 to 80 in. wide and has 
! a number ol small Indian villages on its shores. 

There ale two submarine cable lines on the Peruvian coast 
the (American) Central and South American Co. extending from 
Panama to Valparaiso, and the (British) West Coast ('able Co., 
subsidiary to the Pastern Telegraph Co., with a cable between 
Callao arid Valparaiso. The inland telegraph servue dates lmm 
T.Xop when a short line from Callao to Pima was constituted, and 
stab* ownership fiom 1 873, when Ihe government assumed conliol 
of all hues within the republic, some ot which were subsequently 
handed over to private administration. They connect all the 
important cities, to^vns and ports, but cover only a small part ot 
the republic. T he cost of ere ting and maintaining teleeraph lines 
m the f-ieira and monlanu legions is too great to permit their exten- 
sive use. and the government is si eking to substitute wireless 
telegraphy. Prom Puerto Bermudez, 011 the Pachilea or Pichis 
nver, the terminus of a government road and tHcginph line, a 
win less svstefn connects with Massisea on the Pcayali, and thei.ee 
with lquitos. on the Maranon —a distance of 930 m. by steamer, which 
is mm h shoi tc*ncd by direct coinniumcat ion between the three 
radiographic stations. This service was opened to lquitos on 
the 8th of July 1908, the first section between Puerto Bermudez 
and Massisea having been pionoimced a success. The Peruvian 
telegraph system connects with those of Kcuudnr and Bolivia. 
The use of the telephone is general. 523^ m. being in operation in 
190(1. The postal service is unavoidably limbed and defective, 
owin ', to the rugged chaiacter ot the couiiiry, its sparse population, 
and the large peiientage of illiterates. ( >n the coast, however, 
in and near the large cities and towns, it compares well with other 
South American countries. Peru belongs to the international 
postal union, and had in 1 o*>o a money order and parcels exchange 
with seven foreign states. A noteworthy peculiarity in the foreign 
mail service is that an extra charge ol > rents for each letter and 
1 cent for each post-card is collected w hen I hey are sent across the 
isthmus of Panama. No charge is made for the transmission of 
newspapers with in the republic. The filter rate is 5 cents silver 
for 15 grains, or 10 cents to foreign countries in the postal union. 

Commerce. -Owing to political disorder, difficulty in land min- 
imum alums, and the inheritance of vicious fiscal methods from 
Spanish colonial administration, the commercial development of 
1 'eru lias been slow and erratic. There are many ports on the 
1 oast, but only eight of them are rated as first class, viz. Paita, 
1-ten, Parasmayo, Salaverrv, Callao, Pisco, Mollemlo and Ilo, 
live of which arc ports of call tor foreign coasting steamers. The 
inland poit of lquitos. on the Maranon. is also rated as first class, 
and enjoy-, special privileges Jiecause of its distance from the national 
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capital. The second-class ports arc Tumbez, Talara, Pimentel, 

( himbuie, bamanco, Casma. Huacho. Ccrro-Azul, Tamho de Mora, 
Lomas and Chain., on the coast, Puno on Lake Titicaca, and 
LHicia on the Amazon near the western mouth of the Javarv. 

( nllao [ij v ) is the chief port ot the republic and monopolizes the 
vrcMter pait ot its toicign trade. Its harbour, one of the best I 
on t he west coa 4 ol South America, has been greatly improved j 
by the port works begun under tin* administration of President i 
Haifa. J’aita and Clumbpte have good natural harbours, but the ! 
others, for the most part, nr open roadsteads or unsheltered bavs. ! 
Mollendo is a shipping port lot Poli\ ian exports sent over the railway | 
I rom Puno. Tin -re weir luiei;;n steamship lim s trading at 
I i-ruvian ports m tqoS, scum* of them making regular trips up and ; 
' )wn the coast at treepient intervals and can vine much of its i 
« oast wise traffic. Foic'ign sailing vessels since 18S0 have not been 
permitted to engage in this trait ic. but permission is given to steam- 
ships on applic.it ion and under certain conditions. The imports j 
were valued in 1907 at 55,147,870 sales (10 soles -£i Mg ) and t he 
exports at 57 . 177 . I*" wit's the former showing'’ a considerable 
increase and 1 1 1 < latter a small decrease in comparison with tqo<>. 
The exports consist of cotton, sugar, cocaine, hides and skins, 
rubber and othci forest products. \vool 4 guano and mineral products. 

I he most impoi taut export is sugar, the products of the mines 
tanking second. The largest share in Peru’s foreign trade is taken 
by (beat Britain, Chile ranking second and the United Stales 
1 bird. 

Products. Although her mining industries have been the longest j 
and most widelv known, the principal source of Peru's wealth is j 
agriculture. Tins seems incompatible wilh the arid character of j 
the country and the peculiar conditions of its civilization, but 
irrigation has been successfully employed in the fertile valleys of 
the coast. 

nil me. Sugar-cam* is cultivated in most of tin* coast valleys, 
and with exceptional success in those ol the Uanetc, Kimac, Chancay, 
"naura, Supc, Santa, Chirama, Pacasinavo and ( hiclnyo. Some \ 
of the large estate's ate owned and worked by I'.rilish subjects. J 
1 110 industry was nearly ruined by the Chileans in 1XX0, but its 
recovery soon followed the termination ot flic* war and the nulput j 
lias been steadily increasing. At the outbreak of the war the j 
prod 11 lion w.is about , So. 000 tons; in 1005 the production of sugar ! 
and molasses amounted to 101,851 rneltie tons, of which 1 {44 I 

were exported. In tqoIi the total production reached roq.jTX ! 
met tie tons. Next in importance is cotton, which is grown along ! 
t he* greater part of the Peruvian coast, but rhielly in the depart- I 
monts of Pima. lama and lea. Pour kinds arc* produced : rough ! 
rollon or " vegetable* wool.” sea island, brown or Mitnfifi, aiicl 1 
smooth or Ameiican. Production is stc-.iclil v increasing, flic- export ' 
having been he 100 metric tons 111 iqo<>, 17,380 in 1005 and 20.000 j 
in K900. Local consumption recjuirccl about 2500 tons in 1003. [ 
Kice is an important crop in Ihe inundated lands of Lambaycqm* ; 
and Libertad. It is a universal article of food in Peru, and tlu* 1 
output is consumed in tlu* count rv. Maize is another impoi taut 
food product, which is generally cultivated along the* coast and in . 
the lower \ alleys of the sierra. I11 some places two or three crops ' 
a year are obtained. It is the staple food everywhe re*, and little is . 
exported. It is largely used in the manufacture* ol chidia, a for | 
mented drill lv popular among the lower classes. Tobacco is grown ! 
m tin* department of Pima, and 111 the wontaiiu departments of [ 
Loreto, Amazonas and la jama tea. ilu* local consumption is large 
and the expot t small. Anothci monlana product is entice*, whose* sue- ' 
< essful de\ clopmcnl is prevented by < 1 i flit nil transport. A superior! 
quality of bean is produced in the* eastern valleys of the Andes, j 
especially m the* Chancliaina vo valley. Cacao is allot her Montana 
product, although like eoliee* it is cultivated in the # \varm valleys i 
of the si ei r,i. but tlie export is small. With cheap transport to I 
the coast the production of collet* and cacao must largely increase. I 
Coca ( Prvthroxvton coia) is a pioduct peculiar to the eastern Andean ! 
slopes ot Bolivia and Pciu, when* it has long been cultivated for ! 
its leaves. These ale* suii-dued. packed in baie-%. and disllibllled 
throughout tlie sniui regitm, where* coca is ustd by the natives 
as a stimulant. 1 lie iholo s are never without it, and with il art- 
able to pel lot 111 i iit 1 edible lu-k.x with little food. I lie iimiiiniii 
niamiei of using it is to masticate tlie dried leaves with a little lime. : 
Cocaine i.-> also eleriv eel horn e oca leav es. and a considerably ejuantit v I 
(kf the ding is exported. The coca shrub is most successfully 1 
• ill 1 1 v tiled at ail elevation of 5000 to (*000 ft. Prints in gnat 1 
varie ly are grown everywhere in Peru, but beyond local market : 
demands their comimieial production is limited to grapes and , 
olives. C. 1 apes are produced in many ol the irrigated valleys nt j 
Ihe coast, such as Chiiicha, Lmiahuana. lea, Yitor, Majos, Amkirav. i 
Moejuegua and Locumba, and the* t mil is manufactured into wines | 
and brandies. Excellent clarets and white* wines are produced, j 
and the*, industry is steadily inci easing. Olives were introduced 1 
early in colonial times and are* cultivated in several coast valleys, 
specially in the provinces of Cainana (Arequipal and Moquegun. j 
Ihe* fruit is commonly used for the manufacture of oil, which is ! 
consumed in the country, and only a small part is expedited. Wei _ 
large markets available, other fruits such as oranges, lemons, limes 
end bananas would undoubtedly be extensively cultivated. In 
tlie stena region, wheat, barley, oats, quiiiua (Chawpodiitw qunma ), 


alfalfa, Indian corn, oca (Oralis tuberosa) and potatoes are the 
principal products. Wheat is widely grown, but the output is not 
targe. Barley and oats are grown for forage, but for this purpose 
alfalfa has become the staple*, and without it the mountain pack- 
trains could not be maintained. Quinua is an indigenous plant, 
growing at elevations of 1 3.500 It. and more; its grain is an important 
food among the upland natives. Potatoes are grown everywhere in 
the* sierras, and with quinua are* the only crops that can be* raised 
tor human food above 13.000 ft. Yttca [Mamhot utihssnna), 
known as cassava in the* West Indies and wand toe a in Brazil, is also 
widely cultivated lor lood and for the* manufacture of staicli. 

Then* an* good pastures in the sierras, and cattle* have been 


successlullv reared in some of the departments since the early wars 
of Spanish occupation, chiefly in Aneachs, (‘ajamarca, Jutiin, 
Avacucho, Puno, and some parts of Cuzco. The* development 
ot alfalta cultivation is extending the area ot cattle-breeding 
somewhat and is improving the* e|iialitv of the* beef 
produced. t he cat tie; are commonly small and hardy, Livestock. 
and, like the Mexican cattle, are able to bear unfavourable 
conditions. Slue*]) are reared over a somewhat wider range, 
exclusively for the*ir wool. The “ natives," or descendants of tlie 
cailv importations, are small, long-legged animals whose wool is 
scanty and poor. Since* the end of flu* iqth century ellorts have 
been made to improve the stock through the* importation of merinos, 
with good results. Sln*(*p ranges under the* care* ot Scottish shep- 
herds have also been established 111 the* department of Junin, the* 
stock being imported from southern Patagonia, England and 
Australia. Goats are* raised in Piura and Eambnveqm* f« r their 
skills and fat, and swine breeding tor the production of lard has 
become* important in some ot tlie* coast valleys immediately north 
ot lama. 1 lorse*s are* reared only to a limited extent, nit hough 
there* is a demand for them for military purposes. I he* gove rnment 
is seeking to promote the industry through the* importation ot 
breeding mares from Argentina. Mules aie bied 111 l’iura and 
Apurimac, and are highly esteemed lor mountain travel. The 
chief breeding industry is that of the llama, alpaca and vicuna- 
animals of the* Auchnnn family domesticated by tlu* Indians and 
bred, the first as a pack animal, and the other two for their wool, 
hides and meat. Tlie llama was the only beast ot burden known 
to the* South American natives before tin* anival ol the Spaniards 
and is highly serviceable on the difficult trails of the Andes. Tli<* 
alpaca and vicuna are smaller and weakei and have never been 
used for Ibis service, but their tine, glossy lleeces wi re used by Ihe 
Indians 111 the manufacture of clothing and are* still an important 
commercial asset of the Hewn ted tablelands of Peru and Bolivia. 
The export of wool in 1003 exceeded 3,300,000 !l>. The renting 
of these animals requires much patience 1 and skill, in which no 
one lias been able to match tlu* Indian breeders of the Andean 
plateaus. 

The natural products of Peru include rubber, cabim* 
great variety, cinchona or Peruvian bark and other medicinal 
products, vat ions fibres, and guano. I here are two 
kinds of rubber supplied by tlie Peruvian moufafla 
lorests : jibe (also wiitten hebe) or s htnt^a, and caucho — 
the former being collected from tin* Jlcvra fnuivanrusis. or //. 
loasihcusis, and the latter from the Cashllnu clast 11 a and some 
other varieties. Ihe* llcvca product is obtained annually by lapping 
the tree's and coagulating the sap over a smoky tire, but the (audio 
is procured by telling tlie tree and collecting the sap in a hollow in 
Ilu* ground where it is coagulated by stilling in a mixture ot snap 
and the* piice ot a plant called vctilla. As tin* species from winch 
Ceara rubber is obtained (Ilancorina sf'ccinsa) is found in Bolivia, 
it is probable that this is also a source ot the! Peruvian (aw ho. The 
llcvca is found along the water-courses ol the lowlands, which 
1m Inch's the large tril utarics of the Maranon, while the (audio 
species flourish on higher ground, above* 000 ft. eleval ion. Owing 
to the export tax on rubber (8 ce ills per kilogram on fchc and 5 cents 
on caucho) it is probable* lliat the olhcial statistics do not cover the 
total production, which v\:is ieturne I as .’3*0 tneliic toils in 1005, 
valued at /'ij 13,0X0. 'tlu* export of cinchona, or Peruvian bark, 
is not important in itself, being only 04 tons, valued at /140O in 
1005. The best b.uk tomes fiom the ( arabava district in south 
eastern Peru, but it is found in many localities on the? eastern slopes 
of the Andes. I he Peruvian supply is practically exhausted through 
tin* destructive methods employed in collecting the bark, and the 
woild now depends chiefly on Bolivia and Kcuador. The forests 
of eastern Peru are rich in fine cabinet woods, but their inaccessi- 
bility renders them of no great* value. Among the best known 
ot them aie ccdai . walnut, ironwood and eaoba. a kind of mahogany. 
Mam* ot the loieM trees of the upper Amazon valley of Brazil 
are likewise found in Peru. The palm family is numerous and 
includes the species producing vegetable ivoiv (PhyUlcfdias), 
straw lor plaiting Panama hats (Cavludo, n:a fntlmala), and the 
peach palm (Ouilichuq speriusa). 

From guano an immense revenue was derived during the third 
quarter of the iqtli ceiituiy and it is still one of tl^w largest exports. 
The guano beds are louml on the* batten islands of the.* 

Pacific coast. Tlr*y were developed commercially 

during the administration (1843-1X31) 0 f I Resident Kamon Castijja, 

at the same time that the nitrate deposits of Tarapaci became a 
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cumimTri.il asset of the republic. Tin* largo revenues doiivcd from 
these sdui'u^ undoubtedly became a cause ot weakness and 
demoralization and eventually resulted in bankruptcy and the lo^ 
of l'.irapaia. The deposits have been partially exhausted by the 
large shipments ot over a half-centurv, but the export in iqos "as 
73,409 toils, valued at / 2N5.729. 

Minim;.- Mining was the chief industry »»! Peru under Spanish 
rule. The Inca tubes were an agiii ultural and pastoral people, but j 
the abundance of gold and silver in then possession at the tune * »t 
tJie eon(]uest shows that mining must lia\e im ived considerable 
attention. Thcv used these precious metals m decorations and as 
ornaments, but apparently attached no meat value to tin m. I he 
use of bronze also shows tli.it they must have worked, pel haps super 
finally, some ot the great copper deposits. Immediately toiler" me, ! 
the Spanish imasion the Andean region was thoroughly explored, 
and with the assistance ot Indian slaves thousands ot mines were 
opened - many ot them failures, some' 01 them becoming famous. 
There was a decline in minim; cnteipnsc alter the icvolt cl the 
colonists against Spanish rule, owing to the unsettled st.it c ot the 
country, and this decline continued in some measure to the end 
of the century. The mining laws id' the colonial regime and 
political disorder together raised a hairier to the employment ot 
the large amount of capital needed, while the frequent outbreaks , 
of civil Will made it impossible to work any large* entciprise because 
of its interference with labour and the free use of ports and roads. 
The Peruvians were impoverished, and under such conditions 
foreign capital could not be secured. In 1871) new mining law-; j 
were enacted which gave better titles to mining properties ami : 
better regulations tor their operation, but the outbreak of the war , 
with Chile at the end of the decade and the succeeding years of > 
disorganization and partisan strife defeated their put pose. Another } 
new mining code was adopted in iqoi . and tins, with an improvement j 
in political and economic conditions, ha ^ led to a renewal ot mining 
cntcTpiise, i 

Practically the whole Andean region ot Peru is mineral-bearing — 1 
a region 1 ->oo in. long bv 200 to joo m. wide. Within these limits j 
are to be found most of the mineials known -gold, silver, quick* j 
silver, copper, lead, zinc, mm, manganese, wolfram, bismuth, | 
thorium, vanadium, mica, coal, 1V0. On or near the coast are coal, 
salt, sulphur, borax, inflates and petroleum. < fold is found in 
lodes and alluvial deposit ; the former on the Pacific slope at Salpo, 
Otuzco. Huavlas. Yungay, Ocros. (. lmmllos. (.’aiicte, Ira, Xasea, 
Andtirav and Arequipa, and on the table-lands and Amazon slope 
at Pataz, Hu.inuco, ( huquitambo, I tuancav eliea, Cuzco, Cota- 
lu tubas. Aymares, Paucartambo. Santo Domingo and Sandia ; 
the latter wholly on the Amazon slope. 111 the country about the 
Pongo de Manseriche and at Chuquibamba, both on tin* upper 
Marahon, in the districts of Pataz, Huunuco. Aymares and Anta 
bamba (Apumiiac). Paucartamfro and nuippic.iuehi (Cuzco), and 
Sandia and Carabava (Puno). The last two are most important 
and, it is believed, were the soutccs from which the Incas derived 
the greater part of their store. The.dluvi.il deposits arc found bolli 
in tiie beds of the small streams ami 111 the soil of the small plains nr 
piiMptis. I lie Apomma deposit, in the dishiet of Sarnlia, is the best 
known. Long ditches with stone-paved duices tor washing tins 
mineral bcaiing maternal have long been used bv the Indians, who 
also construct stone bars across the beds of the streams to make 
ritlles and hold the deposited grams of gold. Modern methods of 
hydraulic mining have been introduced to work the auriferous banks 
of Poto; elsewhere antiquated methods only rue employed. The | 
upper valley of the Marahon has undeveloped gold-bearing lodes. 1 
The number of mines worked is srnnll and there is not much foteign j 
capital invested in them. The gold ores of P< ru are usually found j 
in ferruginous quartz. 'The production m 1901, wa, valued at 
/170, vv“)- 

L’eni has been known chiefly tor its silver mines, some of which 
have been marvellously productive. The Perm de Pasco district, I 
with its ^2 mines, is credited with a production, in value, 
^o.noo.ODo between 1784 and iSSg, and n still productive, the 
output for iqor> being valued at /M72.05.S. The prim i pal sdvei- 
producing districts, the greater ji;irt on the high table-lands and 
slopes of the Andes, are those of Salpo, liualgavoc, iluari, j 
Iluallanca, Huavlas, Huaraz, Ke< nay, Cajatambo. Vauli . Cenu j 
de Pasco, Morococha, Unarochiri, I luancax elica , Ouespisisa, Pastro- 
virreyna, Lucanas, Lampa, Paylloma ami Puno, l>ut then* an* 
hundreds of others outside tlnir limits. Silver is generally found 
as red oxides (locally called msidcr), sulphides and aigent itc run-, 
galena. Modern machinery L lit fie used and many mines 
practically unworkable for want of pumps. In tin* vicinity of some j 
of the deposits of argentiferous galena are large coal beds, •but 
timber is scarce on the table lands. The dried (lung of tin* llama 
( taquia ) is generally used as fuel, as m pre-Spanish time" , for rnaxtimr 
ores, as also a species of grass called ichu {Stipa mi ami), and a 
singular woody fungus, tailed \anta ( A:oycIU\ uwbclhfvra), found , 
growing on the* rocks at elevations cxr ceding r 2,000 it. The methods j 
formerly employed* in reducing ores we re lixiviation and nmalga- j 
inatnm with quicksilver, but modem met bods are gradually corning 
into use. Ou iek silver is found at 1 1 tium nvi lien, Phonta (Ancachs), 
and. in the department of Puno. The mine first named lias been 
worked sine e and its total production is c donated at (>o,ooo 


tons, the annual product being about <>70 tons ten a long peuod. 
file metal generally occuis as sulphide oi mercuiy (cinnabar), 
but the ores vaiV greatly in tidiness from 2 A to 20 " n . The* 
annual production lias fallen to a small fraction oi the* former 
output, its value* in i*)05 being only /440, and in io<>o />)> 

file* copper deposits ot Peru long remaim d undc*\ eloped 
through want of cheap tian.sport and lailure to .qiprci iatc their 
tine value. The pumipal copper- hearing dislricts are ( himbote, 
Pajamaica, llnancayo, lluaraz, Huallanca, Junin. Huane a vclica, 
It a, Arequipa, Amlahuaylas and Cuzco chiefly dualed in the 
high, bleak legions ot the Andes. 'The Junin dishiet is tin* best 
known and includes the Ceito de Pasco, Vauli, Morococha and 
luallav gioups of mines, all finding an outlet to the coast over 
the Oroya railway. These mines are of 1 event d< velopmcnt , the 
Perm de* Pasco mines having been purchased by American 
capitalists. A smelting plant was erected in the vicinity of Pcrro 
de* Pasco designed to treat 1000 tons oi ore daily, a railway was 
built to Oroya to connect with the state* line terminating at that 
point, and a branch line* (>2 m. long was built to the coal mines of 
Pioillansquisga. The Perm de Pasco mines arc* supposed by some 
aut I101 i ties to be the hugest copper deposit 111 the world. In 
addition to the smelting works at Perm de Pasco there aie other 
large* works at Pasapalca, be tween Oroya and Lima, which belong 
to a Hritish company, and sinallci plants at Iluallanca and Iluinac. 
'I’he production ol copper is steadily increasing, the returns for 
!<)(>> being f) |*>7 tons, and for 190(1, 14,471 tons, valued respectively 
at /*4 70,82 | and /,()«)<», 055. Of other metals, lead 1, widely distri- 
buled, its chief source being a high-grade* galena accompanied by 
silver. lion ores are found in Pi ura, the lliiaylas valley, Aya, 
and some other places, but the deposits have not been worked 
through lack of link Sulphur deposits exist 111 the Sechina 
desert region, on the coast, and extensive* borax deposits have bee*n 
developed in the department of Arequipa. Coal lias 1 e'en found 
in extensive beds near Pi lira, Salavcrry, Phimbote, Huai nicy and 
Pisco on tin* coast, and at P.oillansquisga, Unarochiri and other 
places in the interior. Both anthracite and bituminous deposits 
have been found. Most ol the deposits are isolated and have not 
been developed fur want of transport. Petmlcmm has been found 
at several points on the* c oast in tin* department oi Piura, and ne*ar 
Lake* Titicaca in I be department of Puno. The most productive 
of the Piura wells arc* at Talara and Zorritos, where re fineries have 
been established. The crude oil is used on some ot the Peruvian 
railways. 

The number of mining claims (pntcncncias) registered in 1907 w;is 
1 2.858, accoiding to official returns, each siibie*(’t to a tax of 40 
soles, or /*4, pe r annum, the payment of which secures complete 
ownership ot the property. The claims measure 100 x 200 metres 
(about 5 acres) in the case* of nuneial veins or lode's, and 200 < 200 
metres (about to acres) for coal, alluvial gold and other deposits. 
The* labourers are* commonly obtained from the.* chains, or Indian 
inhabitants ot t lie* sierras, who are accustomed to high altitudes, 
and aie generally efficient and trustworthy. 

Mmuifoctuics. The manufacturing industries of Peru are confined 
(tiiellv to the treatment of agricultural and mineral products — 
tin* manufacture* of sugar and rum from sugar cane, textile's from 
eottem and weiol, wi«ie and spirits from, grapes, cigars and cigarettes 
from tobacco, chocolate iiemi cacao, kerosene anel benzine from 
crude petroleum!, cocaine* from coca and refined metals from their 
ores. Many of the manufactunng industries are canied on with 
difficulty and maintained only by protective* duties on competing 
goods. The Incas had made much progress in weaving, and 
specimens of ^ heir fabrics, both plain and coloured, are to 1 e* found 
in many museums. Tile Spanish introduced their own methods, 

.* ml their primitive looms are still to he found among the Indians 
ot the- Intel ior who weave the coarse* material from which tin'll* 
own gaunents are made*. Modern looms fen* the manufacture of 
woollens were introduced in ittm and of eottem goods in 187.1. 
Then* arc large; woollen factories at Cuzco anel Lima, tin* Santa 
( a tahna factory at tin* latter place turning out cloth and cashmere 
for the armv, blankets, cenmtcrpaii< s, and underclothing. There 
are* cotton factories about Lima, at lea anel at Arequipa. Besides 
the wine* industry, an irregular though important industry is 
inamitacture of artificial or counterfeit spirits amel liqueurs in Callao 
anel Luna. Tilde* are breweries in Arequipa, Callao, Cuzco and 
Luna, and the consumption of be e i i-> incicasiug. There* are large 
rival cl te factories in Lima, and others m Arequipa, (allao. Piura 
and Trujillo. The plaiting of Panama hats lrom the specially 
ptcpaieel libo* of the " toejiiilla " palm is a domestic imlustiy 
anumg tin* Indians at (.‘ataeoas (Puna) and Lien (Lambayeqiiej. 

( oaiser straw hats arc* maele at either plae es, as well as hammocks, 
b.iskets, A:c. 

(iovcnnncul.-- Peru is a centralized republic, whose supremo 
law is the constitution of 18(10. Like the other states of 
South America its constitution provides lor popular control of 
legislation and the execution of the laws through free elections 
and comparatively short terms of nllice, but in practice* these 
sateguaids arc often set aside ami dictatorial methods super- 
sole all others* Nominally the people ae free and c*\c.mse 
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.sovereign right* in the choice of their representatives, but the 
ignorance of the masses, their apathy, poverty and dependence 
upon the great land proprietors and industrial corporations 
praetieallv defeat these fundamental constitutional provisions. 
Citizenship is accorded to all Peruvians over the age of 21 and 
to all married men under that age, and the right of suffrage 
to all citizens who can read and write, or possess real estate 
or workshops, or pay taxes. In all cases the exercise of 
citizenship is regulated bv law. 

The government is divided into three independent branches, 
legislative, executive and judicial, of which through force of 
circumstances the executive has become the dominating power. 
The executive branch consists of a president and two vice- 
presidents elected for terms of four years, a cabinet of six 
ministers of Mate appointed by the president, and various 
subordinate officials who are under the direct orders of the 
president. The president is chosen bv a direct popular election 
and cannot be re-elected to succeed himself. lie must be not 
less than 35 years of age, a Peruvian by birth, in the enjoyment 
oi all his civil rights, and domiciled in the republic ten years 
preceding the election. The immediate supervision and despatch 
of public administrative affairs is in the hands of the cabinet 
ministers — interior, foreign affairs, war and marine, finance and 
commerce, justice and public instruction, and public works and 
promotion (/ omenta). The execution of the laws in the depart- 
ments and provinces, as well as the maintenance of public 
order, is entrusted to prefects and sub-prefects, who are appoin- 
tees of the piesidcnt. A vacancy in the office of president is 
filled bv one of the two vice-presidents elected at the same 
time and under the same conditions. Inability of the first 
vice-president to assume the office opens the way for the 
second vice-president, who becomes acting president until a 
successor is chosen. The vice-presidents cannot be candidates 
for the presidency during their occupancy of the supreme 
executive office, nor can the ministers of state, nor the general- 
in-chief of the army, while in the exercise of their official duties. 

The legislative power is exercised by a national ( ongress 
senate and chamber of deputies-- meeting annually on the 
28th of ] 1 1 1 v in ordinary session for a period of go days. Sena- 
tors and deputies are inviolable in the exercise of their duties, 
and cannot he arrested or imp isoned during a session of ('ongress, 
including the month preceding and following the session, except 
in flagrante delicto. Members of ('ongress are forbidden to 
accept any emplovment or benefit from the executive. Senators 
and deputies are elected by direct vote tl>e former by depart- 
ments, and the latter in proportion to the population. With 
both are elected an equal number of substitutes, who assume 
office in ease of vacancy. 

Departments with eight and more j>to\ hires are entitled to four 
senators, those of four to seven provinces three senators, those of 
two to three provinces two senators, and those of one province 
one senator. The deputies are chosen to represent 13,000 to 30,000 
population each, but every province must have at least one 
deputy. Doth senators and deputies art* elected for terms of 
six years, and both must be native born Peruvian citizens in the full 
eiljovment of their ci\il rights. A senator must be js years of age, 
and have a yeatly income of $1000. The age limit ot a deputy is 
23 years, and his income must be not less than £-,<><>. In both 
chambers the exercise of some scientific professorship is accepted 
in lieu of the pecuniary income. No member oi the executive 
branch ot the government (president, cabinet minister, prelect . 
sub-preb-rt, or governoi) can be elected to cither chamber, nor can 
am pidge or “ fiscal " of the supreme court, nor any member of the 
ecclesiastical hierarchy from his dioce-e. province or parish, nor any 
judge or “ fiscal '* of superior and first-instance courts from fla ir 
judicial districts, nor anv military officer bom the district where he ( 
holds a militarv appointment at the time of election. No country 
is provided with more and bel 1 er safeguard.-* against electoral and 
official abuses than is Pent, and yet few countries suffered more 
from political disorder during the icgh century. The president has 
no veto power, but lias tin* right to return a law- to Congress with j 
-omni'Mits within a pel iod of ten days. Should the act be again 
passed without amendments it becomes law; if, however, the 
suggested amendments are accepted the act must go over to the 
next session. Congress may also sit as a court of impeachment - 
the senate hearing and deciding the case, and the chamber acting 
as prosecutor. The president, ministers of state and judges of the 
supi • me court 11 ay be brought before this court. 


Justice . — The judiciary is composed of a supreme court, superior 
courts and courts of first instance, and justices of the peace, 'llie 
supreme court is established at the national capital and consists 
of 11 judges and 2 " liscals " or prosecutors. The judges are 
selected bv Congress from lists of nominees submitted by the exe- 
cutive. The judges of the superior courts are chosen by the presi- 
dent from the list of nominees submitted by the .supreme court. 
Questions of jurisdiction between the superior and supreme courts, 
as well as questions of like character between the supreme 
court and the executive, are decided by the senate sitting as a 
court. The courts of first instance are established in the capitals 
of provinces and their judges are chosen by the superior courts of 
the districts in which they are located. Tlu* independence of the 
Peruvian courts has not been scrupulously maintained, and there 
has been much criticism of their character and decisions. 

The* national exec utive appoint s and removes tlu* prefects of 
the departments and the sub-prefects of the province's and the 
piefects appoint the gufncnunfoH's ot the* clistiicts. '1 he police* 
officials throughout the 1 ( public arc also appointees of the presi- 
dent and are under his mdets. 

Jnnv. After the Chilean War the* disorders fomented by the* 
rival military officers lc-d to a desire to place the administration 
ot public aflaits under civilian control. This led to a material 
reduction in the army, which, as reorganized, consists ot .jooo 
officers and men, divided into seven battalions of infantry erf 300 men 
each, seven squadrons of cavalty of 123 men each, and one regiment 
e»f mountain artillery of 500 men, with six battciics of mountain guns. 
The* reorganization of the at my w as carried out by 10 office rs and 
3 non coins, of the Trench aimy, known as the* French military 
mission, who aie also charge-el with the* direction of the military 
school at Chorrillos anel all Tranche's ot military instruction. There* 
arc a military high school, preparatory school, and " school of 
application " in connexion with the- training of young oftic:e*rs for 
the army. Tlu* head ol the- mission is chief of staff. Formerly the* 
Indians were* forcibly pressed into the service and the whites fille*d 
the positions of officers, in great part untrained. Now military 
service is obligatory for all Peruvians between the ages of 19 and 
5*1, who are divided into four classes, lirst and second reserves (19 
to 30. and 30 to 33 years), supernumeraries (those* who have 
purchased exemption from service in the regular army), and the 
national guard (53 to 50 years). The regular fore*' is maintained 
by annual drawings from the lists oi young men 19 years of age 
in the first reserves, who art* required to serve four years. The 
direction of military affairs is cntiusted to a general stntf, which 
was ti ‘organized in tqoj on the lines adopted by the* great 
military jxiwcrs of Kuropc. The republic is divided into lour 
military districts with headquarters at Pinra, I.ima, Arequipa and 
Iepiite »s, and these* into eleven circumscriptions. The mounted 
j">< >1 ie'e * fence* of the republic is also organized on a military basis. 

Xurv. The Peruvian navy was practically annihilated in the 
war with (hilo, and the- poxertv of I he' country prevented for many 
years the adoption of anv measure for its rebuilding. I11 1908 it 
consisted ot only ii \ <■ \ e sse Is. 'file naval school at Uallao is tinder 
tlu- direction * >1 an nllicer of the- Flench navy. I11 addition to the 
foregoing the* govci nnie nt has a few small river boats eni the* Marafion 
and its tributaries, which arc commanded by naval officers and used 
to maintain the authority of the republic and carry on geographical 
and hydrographical work. 

h'inancc.- The financial record of Peru, notwithstanding her 
enormous nntutal resources, has been one* of disaster and discredit. 
Inlernal strife at first prevented the development of he-i 
and them when the export of guano anel nitrates supplied her treasury 
with an abundance of funds the money was squandered on extrava- 
gant enterprises and in corrupt practices. This was followed by the* 
loss of these resource*-*, bankruptcy, and eventually the surrender erf 
her principal assets to her ioieign creditors. The government 
then had to readjust cxpenchtiiies to largely diminished resource’s; 
but the* obligation lias be-e 11 met intelligently and courageously, 
and sinc e* 18*15 there has bee n an inipiovcmcnt in the* financial state: 
of the country. The public revenues an* derived from customs, 
taxes, various inland and consumption taxe*s, state monopolies, 
the gove rnment wharves, posts and tel* graphs, Arc. The* customs 
taxes include import and export duties, surcharges, harbour duos, 
ware-house* charges, Ac.; the- inland taxe-s e omprise consumption taxes 
on alcohol, tobacco, sugar and mate lies, stamps and stamped paper, 
capital and mining properties, licences, transfers of property, Ac:.; 
and the* state monopolies cover opium ane 1 salt. I11 1905 a loan 
A ft ,00,01)0 was floated in (iermanv for additions to tin- navy. The 
grow th of receipts and expenditure is shown in the following table- 


fC)OJ. I 

- - . i 

I 9 < >n. 

1908. 

£ DO' >0,508 I 

/2,327.70c 

C*.'i 97 . |3 i 

£1,884.9.19 | 

» £2,178,252 '/A.o.j j.o jz 


I he revenue-s of 180O we re* only / 1.128,-1 j. # 

The foreign debt began with a small loan of Tr ,200 non in London 
I in 1S22, and another of £1, 500,000 in 1825 ot which only £719, 310 
I was placed. At the* end’ of the war, the se- loans, and sums owing 
[ to Chile and ( >luml ia. rai cd tin- foreign debt to £.|,*x>o,ooet. Jn 
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1830 tlK 1 debt and accumulated interest owing in London amounted 
to {2,310,707. in addition to which there was a home debt of 
17,183*397 dollatn. Tn 1848 the two London loans and accumulated 
interest weie covered by a new loan of {3,730, joo, ami the home 
debt was pat daily liquidated. the sale of guano giving the treasury 
ample resources Lavish expenditure followed and the government 
was soon anticipating its tevenucs by obtaining advances from 
•juano consignees, usually 011 unfavourable terms, and then floating 
loans. There was another conversion loan in 1S02 in the sum ot ! 

- 3,300,000 and m iN>| still another loan ot tins character was issued, 
nominally for / [0,0* >0.000, of which £7,000.000 only were issued. 
Then followed the ambitious schemes, ot l 'resident Balta, which | 
i th the loans oJ 1 >70 and 1S72 r.nsid the total foreign debt to 1 
; iq,oo<>,ooo, t .*n winch the annua! interest charge was about 
/ 2 , 300,00°, a sum w hollv bevoud the resource 1 - »>l the treasury, j 
In iS;o interest payments on account of this debt were suspended 
and in 1879-1882 the war witli Chile deprived l*eru of her pnncipal > 
source's ot income the guano deposits and the T.irapue.i nitrates. 

In 1889 the total foreign debt, including arreais of intere-t. was 

pooo,oi >0, and in the following year a contract was spued with 
fhe Permian Corporation. 1 company in ninth the bondholder 
became sharcholdei s, Jot the transfer to it tor n»* ve.ns ol the state 
railways, the free use of certain ports, the right of navigation on 
Lake Titicaca, the exploitation of the remaining guano deposits 
up to 3,ooM.oon tons, mid thirty- three annual subsidies ol / 80,000 
each, in consideration of the cancellation of the debt. Some modi- 
fications were later made in the contract, owing to the go\ eminent ’s 
failure to meet the annual subsidies and the corporation’s failuic 
to extend the railways agreed upon. This contract relieved Peru 
of its crushing burden of foreign indebtedness, and turned an 
apparently heavy loss to the bondholders into a pn.ssibV profit. In ' 
1910 the toieign debt stood at ( ’$.130,000, composed e>f (1) Peruvian ] 
t'orpoiation {2, io« >,000; (2) wharves and docks, /So, 000 ; (3) loan 
of 1005. {500.000; ( p loan of 1 001 1, {400.000. 

Currency .- The single gold standard has been in force in Peru 
since 1897 and 1S9S. silver and copper being used for sub-adi.uy 
coinage. *1 he monetary unit is the Permian pound {hbta) which is 
uniform in weight and fineness with the British pound sterling. 
Half and fifth pounds are al-o eoine 1. The silver coinage consists 
of the S"! fin.) cents!, half so! (50 cents), and pieces of 20 (f'es-ta). 
10 and 3 cenls; and the copper coinage of 1 and 2 cents. The 
single standard lias worked well, and has contributed much toward 
the recowry of Peruvian commerce and finance. The change from 
the double standard was effected without any noticeable disturbance 
in commercial a Hairs, but this was in part due to the precaution of 
making the British pound sterling legal tender in tile republic and 
establishing the legal equivalent between gold and silver al 10 We s' 
to the pound. I he coinage 111 190(1 1907 was about {150,000 
gold ami {05,000 silver, and the total circulation in that \ear was 
estimated at m . 400,000 in gold coin ami {Ooo.ooo in silver coin. 
Previous t > tile adoption of the sim.de gold standard in 1S97 the 
monetary history of Peru had been unfortunate. The first national 
coinage was begun in 1822, and the decimal system was adopted in | 
1863. Although tin' double standard was in force, gold was ’ 
practically demonetized by the monetary reform of 1S72 because of 
the failure to fix a legal ratio between the two metals. Experience 1 
with paper currency has been even more disastrous. During the 
administration (1872 1870) ot President Pardo ihe government. 1 
borrowed heavily from the bunks to avoid the suspension of work on 
the railways and pm t improvements. These banks enjoyed the 
privilege of issuing currency notes to the amount ot three times the 
cash in hand without regard to their commercial luLilitn s. A urge 
increase in imports, caused by fictitious prospeiilv and inability 
to obtain drafts against guano shipments, led to tin* exportation ot 
coin to meet commercial obligations, and this soon reduced tin* 
currency tin illation to a paper basis. 'Ihe government being 
mini le to repay its loans from the banks compelled the latter to : 
suspend the conversion of their notes, which began to depieci.Ue 
in value. In 1S75 the banks wa re granted a moratorium . to enable 
them to obtain coin, but without remit. The government m 1877 
contracted a new loan witli the banks and assumed responsibility 
tor their outstanding emissions, which art- -aid to have age reg.it c il 
about 100, ooo,oo<» W< . , and were worth barely 10 ' of their nomin d 
value. At last their depreciation reached a point where their' 
acceptance was gem rally relused and sihc.i was unpoilcd for cum 
mercial needs, when tin: government suspended then* legal tciidci : 
quality and allowed tin in to disappear. 1 

Wriqhts and Mcasinc*.- -The JTeiuJi nictiii system is the official 
standard of weights and measures and is in use in ih<_- cusiom hoii-a r , 
of the republic and in foreign trade, but the old units are still coyi- 
monly used among the people. These are the ounce-, rio.j oz. 
avoirdupoi-; the libra, 1 ci 4 It) avoirdupois; the tjitinta!, mi jj lb 
avoirdupois; the anobu, 25- lh avoirdupois; ditto of w.ne. 
070 imperial gallons; tin; gallon, 7 \ of an imperial gallon; the 
vatu, *9~7 vard; and the square vara, 859 square Vard. 

(A. J.L.) 

History. Cyclopean ruins of vast edifices, apparently never 
completed, exist at/Tiahuanaco near the southern shore of Lake 
Titicip a. Remains of a similar character are found at Huaraz 


j in the north of Peril, and at Cuzco, Ollantay-tambo and Iluinaquc 
I between Huaraz and Tiahuanaco. These works appear to have 
been erected by powerful sovereigns with unlimited command 
of labour, possibly with the object of giving employment to 
subjugated people, while feeding the vanity or pie. 1. sing the taste 
of the conqueror. Of their origin nothing is histm ically known. 
It is probable, however, that the settlement of the Cuzco valley 
and district by the Incas or “ people of the sun " took place 
some 300 years before Pizarro landed in Peru. T he conquering 
tribe or tribes had made their wav to the sinra from the plains, 
and found themselves a new land sheltered from altaek amidst 
the lofty mountains that hem in the valley of ( uzeo and the 
vast lake basin of 'Titicaca, situated 12,000 ft. above the sea 
level. The first historical records show 11s these people already 
possessed of n considerable civilization, and speaking two allied 
languages, Aymara and Quichua. The expansion of the Inca 
rule and the formation of the Peruvian Empire v\as of modern 
growth at the time of the Spanish eonquest, and dated from the. 
victories of Pachacutic Inca who lived about a century Indore 
liuayna (apac, the Great Inca, whose death took place in 152!), 
the year before Pizarro first appeared on the coast. His con- 
solidated empire extended from the river Ancasmayu north of 
Quito to the river Maule in the south of Chile. T in* Incas had 
an elaborate system of state-worship, with a ritual, and fre- 
quently recurring festivals. History and tradition were pre- 
served by the bards, and dramas were enacted before the 
sovereign and his court. Roads with post-houses at inteivals 
were made over the wildest mountain ranges and the bleakest 
deserts for hundreds of miles. A well-considered system of 
land-tenure and of colonization provided for the wants ot all 
classes of the people. The administrative details of government 
were minutely and carefully organized, and accurate statistics 
were kept by means of the “ quipus ” or system of knots. 'The 
edifices displayed marvellous building skill, and their workman- 
ship is unsurpassed. 'The world lias nothing to show, in the way 
of stone-cutting and fitting, to equal the skill and accuracy 
displayed in the Inca structures of Cuzco. As workers in metals 
and as potters they displayed infinite variety ol design, while as 
cultivator* and engineers they excelled their European con- 
querors. (For illustrations see. America, Plate V.) 

The story of the conquest has been told by Prescott and 
Helps, who give ample references to original authorities; it will 
be sufficient, here to enumerate the dates of the 
ending events. On the 10th of March J 526 the Conquest by 
< ontraet lor the copquest. ol Peru was signed 
Francisco Pizarro, Diego de Almagro and Hernando Tuque, 
(iaspar de Espinosa supplying the funds. In 1527 Pizarro, 
alter enduring fearful hardships, first reached the coast of Peru 
at Tumbez. In the following year he vvint to Spain, and on 
the 26th of | illy 1529 the capitulation with the (Town for the 
conquest of Peru was executed. Pizarro sailed lrom San Lucur 
with his brothers in January 1530, and landed at Tumbcs in 
1531. The civil war between Iluascar and Alahualpa, the sons 
of liuayna (apac, had been fought out in the meanwhile, and 
the victorious Alahualpa was at Cajamarca on his way from 
Quito to Guzeo. On the 15th of November 1532 Pizarro with 
his little army, made his way to Cajamarca, where lie received 
a friendly welcome from the Inca, whom he treacherously seized 
and made prisoner. He had with him only 183 men. In 
February 1533 his colleague Almagro arrived with reinforce- 
ments. 'The murder of the hit a Alahualpa was perpetrated 
on the 29th of August 1533, and on the 1 silt of November 
Pi/arro entered (Tizro. He allowed the rightful heir to the 
empire, Manco, the legitimate son of liuayna ( apac, to be 
solemnly crowned on the 24th of March 1534. Almagro t hen 
undertook an expedition to (Tile, and Pi/arro founded the city 
of Lima on the 18th of January 1535. In the billowing year the 
Incas made a brave attempt to expel the invaders, and closely 
I besieged the Spaniards in Cuzco during February and March. 
! But Almagro, returning from Chile, raised the siege on the 18th 
! of April T537. Immediately afterwards a dispute arose between 
| the brothers, Francisco, Juan and Gonzalo Pizarro and Almagro 
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as to the limits of their respective jurisdictions. An interview 
took place at Mala, on the sea-coast, cn the 13th of November 
1537, w h ch led to no result, and Almagro was finally defeated 
in the battle of Las Salinas near Cuzco on the 26th of April 1 53S. 
His execution lollowed. His adherents recognized his young j 
half-caste son, a gallant and noble youth generally known as | 
Almagro the Lad, as his successor. Bitterly discontented, they 
conspired at Lima and" assassinated Francisco Pizarro on the , 
20U1 of June 1541. Meanwhile Vaca de Castro had been sent j 
out as governor of Peru by Charles and on hearing of the 
murder of Pizarro he assumed the government ol the country. 
On the 1 6th of September 1542 he defeated the army of Almagro 
the Lad in the battle of Chupas near Guamanga, and the boy 
was beheaded at Cuzco. 

C harles V. enacted the code known as the “ New Laws " in j 

1542. “ Lnromiendas,” or grants of estates on which the 

.. ,, ... inhabitants were bound to pay tribute and give 
C l\ilWars. , , , . * J t 4 

personal service to the grantee, were to pass to the | 
Crown on the death of the actual holder; a fixed sum was 
to be assessed as tribute; and forced personal service was 
forbidden. Blasco Nunez de Vela was sent out, as first viceroy 
of Peru, to enforce the “ New Laws.” Their promulgation 
aroused a stunn among the conquerors. Gonzalo Pizarro rose 
in rebellion, and entered Lima on the 28th of October 1544. 
The viceroy fled to Quito, but was followed, defeated and killed 
at the battle of Anaquito on the lotii of January 1546. The 

New Laws " were weakly revoked, and Pedro de la Gasca, as 
first president of the Audicneia (court of justice) of Peru, was 
sent out to restore order. lie arrived in 1547, and on the 8th 
of April 1548 lie routed the followers of Gonzalo Pizarro on the : 
plain of Sai ,v - ihuaman near Cuzco. Gonzalo was executed ! 
on the field. La Gasca made a redistribution of “ encomiendas ” 
to the loyal conquerors, which caused great discontent, and left | 
Peru before his scheme was nuuk public in January 1550. On 
the 23rd of September 1551 Don Antonio de Mendoza arrived as 
second viceroy, but he died at Lima in the following July. The 
country was then ruled by the judges of the Audieueia, and a 
Inrmidable insurrection broke out, headed by Francisco Hernan- 
dez Giron, with the object o! maintaining the right of the 
conquerors to exac t forced service from the Indians. In May 
1554 Giron defeated the army of the judges at Chuquinga, but 
lu* was hopelessly routed at Pucara on the nth of October 
1554, captured, and on the 7th of December executed at Lima. 
Don Andres Hurtado de Mendoza, marquis of (ancle, entered 
Lima as third viceroy of Peru oil the 6th of Jyly 1555, and ruled 
with an iron hand for six years. All the leaders in formin' 
disciirbaiu.es wire sent to Spain. Corregidors, or governors 
of districts, were ordered to try summarily and execute every 
turbulent person within their jurisdictions. All unemployed 
persons were sent on distant expeditions, and moderate “ en- 
comiendas ” were granted to a few deserving off ers. At the 
same time the viceroy wisely (Mine to an agreement with Sayri j 
Tupac, the son and successor of the Inca Mann), and granted 
him a pension. lie took great ( are to supply the natives with 
priests of good conduct, and promoted measures for the estab- 
lishment of schools and the foundation of towns in the different 
provinces. The cultivation of wheat, vines and olives, and 
European ilomeM i< animals wore introduced. The next viceroy j 
was the Condi* de Nieva ( 1561 -1564). Ills successor, the j 
licentiate Lope Garcia de ( astro, who only had the title of j 
governor, ruled from 1564 to 1561). From this time there was 
a succession of viceroys until 182 The viceroys were chief 
magistrates, but in legal matters they had to consult the Audi- 
encia of judges, in finance the Tribunal de Guentas, in other 
branches of administration the Juntas de Gobierno and de 
Guerra. 

Don Francisco de Toledo, the second son of the count of 
Oropesa, entered Lima as viceroy on the 26th of November 1569. 
Toledo's fearing that the little court of the Inca Tupac Amaru 
Administra- (who had succeeded his brother Savri Tupac) might 
tlon. become a focus of rebellion, he seized the young 

prince, and unjustly beheaded the last of the incas in the square j 


of Guzco in the year 1571. After a minute personal inspection 
of every province in Peru, he, with the experienced aid of the 
learned Polo dc Ondegardo and the. judge of Matienza, estab- 
lished thi' system under whit h the native population of Peru 
was ruled for the two succeeding centuries. His Ijbro de 
'fa sos fixed the tribute to be paid by the Indians, exempting 
all men under eighteen and over fifty. He found it necessary, 
in order to secure efficient government, to revert in some measure 
to the system of the Incas. The people were to be directly 
governed bv their native chiels, whose duty was to collect the 
tribute and oxen ise magisterial functions. The chiefs or 
“ euracas ” had subordinate native officials under them called 
lk pich< a-pachacas ” over 500 men, and “ pachacas ” over 
100 men. The office of euraca or cacique, was made hereditarv , 
and its possessor enjoyed several privileges. Many euracas 
were descended from the imperial lamilv of the Incas, or from 
great nobles of the Inearial court. I11 addition to the tribute, 
which was in accordance with native usage, there was the 

mita,” or forced labour in mines, farms and manufactories. 
Toledo enacted that one-seventh of the ihale population of a 
village should be subject to conscription for this service, but 
they were to be paid, and were not to be taken beyond a specified 
distance from their homes. 

The Spanish kings and viceroys desired to protect the people 
from tyrannv, but they were unable to prevent the rapacity 
and lawlessness of distant officials and tin* country 
was depopulated by the illegal methods of enforcing roylity. 
the mita. Toledo was succeeded in 1581 by Don 
Martin Henriquez, who died at Lima two years afiervvards. 
The Spanish colonies suffered from the strict system ol monopoly 
and protection, which was only slightly relaxed by the later 
Bourbon kings, and from the arbitrary proceedings of the 
Inquisition. Between 1581 and 1778 as many as lilty-nine 
heretics were burned at Lima, anil there were twenty-nine 
“autos”; but the Inquisition affected Europeans rather than 
natives, tor the Indians, as catechumens, vvcie exempted from 
its terrors. The euracas sorrowfully watched tlu* gradual extinc- 
tion ol their people by the operation of the mita, protesting from 
time to tune against the exactions and cruelty of the Spaniards. 
At length a descendant of the Incas, who assumed the name oj 
Tupac Amaru, rose in rebellion in 1 7.80. The insurrection lasted 
until |ulv 1783, and cruel executions followed its suppression. 
This was the last effort, of the Indians to throw off the Spanish 
voke and the rising was by no means general. 'The army which 
overthrew Tupac Amaru consisted chielly of loyal Indians, and 
the rebellion was purely anti-Spanish, and had no support from 
the Spanish population. The movement for independence, 
vvhii li slowlv gained force during the opening decade of the 19th 
centurv, did not actually become serious until the conquest of 
Spain by the French in 1807-1808. The Creoles (Criallos) or 
American born Spaniards had for long been aggrieved at being 
shut out from all important official positions, and at tli 
restrictions placed upon their trade, blit the bulk of the Creole 
population was not disloyal. 

Peru was the centre of Spanish power, and the viceroy had 
his military strength loncentrated at Lima. Consequently the 
insurrections in the more distant provinces, such as 
Chile and Buenos Acres, wen* the first to declare 
themselves independent, in 1816 and 1817. > Hit 

the destruction of the viceroy s power was essential to their 
continued independent existence. The conquest of the Peruvian 
coast must always depend on the command of the sea. A fleet 
of armed ships was fitted out*at Valparaiso in Chile, under the 
command of Lord Cochrane (afterwards earl of Dundimaldjand 
officered by Englishmen. It convoyed an army of Argentine 
troops, with some Chileans, under the command of the Argentine 
general, Sail Martin, which landed on the coast of Peru in 
September 1820. fcan Martin was enthusiastically received, 
and the independence of Peru was proclaimed at # Lima after 
the viceroy had withdrawn (July 2X. 1X21).* On the 20th of 
September 1822 San Martin reserv'd the protectorate, with 
which he had been invested, and on the same day the first 
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• 'ingress of IVm became the so\cicign power of the state. 
After a shoit period of government by a eoinrnittee of three, 
the emigres elected I bn |use de hi Kivu Aguero to be first 
president of Peril on the 28th of February 1S23. Hr displayed 
great energy in faring the difficulties of a turbulent situation, 
but was imsueeessful. 'The aid of the Colombians under Simon 
Bolivar was sought, and Agnero was deposed. 

bolivar arrived at Lima on the jst of September 1S23, and 
began to organize an army to attaek the Spanish vieeioy in 
the interior. On the 6th of August 1824 the cavalry u< lion ol 
[unin was fought with the Spanish forees under the eominand 
of a Freni li adventurer. General Canterac. near the shores ol 
the lake of Chinehuy-rorha. It was won by a gallant ( barge 
of the Peruvians under Captain Suarez at the critical moment. 
Soon afterwards Bolivar left the army to proceed to the coast, 
and the final battle of Ayaeueho (Dee. 0, 1S24) was fought by 
his second in command, General Sucre. The viceroy and all 
his officers were taken prisoners, and the Spanish power in Fern 
came to an end. 

General bolivar ruled Peru with dictatorial powers for more 
than a vear, and though there were cabals against him there can 
be little doubt of his popularity, lie was summoned back to 
Colombia when he had been absent tor five years and, in spite 
of protests left the country on the 3rd of September 1826, 
followed by all the Colombian troops in March 1827. 

General ]ose de Lamar, who commanded the Peruvians at 
Ayaeueho, was elected president of Peru on the 24th of August 
1827, but was deposed, after waging a brief but 
FarIy , disastrous war with Colombia on the 7th of hine 
i S 2 q . General Agustin Gumarra. who had been 
in the Spanish service, and was chief of the staff in the patriot 
army at Ayaeueho, was elected third president on the 31st of 
August 1 S 2 1 ) . 

For fifteen years, from 182c) to 1844, Peru was painfully 
feeling her way to a right use of independence. The officers 
who fought at Ayaeueho, and to whom the country felt natural ! 
gratitude, were all-powerful, and they had not learned to settle 
political differences in any other wav than by the sword. Three 
men, during that period of probation, won a prominent place 
in, their country’s history, Generals Agustin Gamarra, Felipe 
Santiago Salavorry, and Andres Santa Cruz. Gamarra, born 
at Cuzco in 1785, never accommodated himscl! to constitutional 
usages; but he attached to himself many loyal and devoted 
friends, and, with all his faults he loved his country and sought 
its welfare according to his lights. Salavcrry was a very different 
character. Porn at Lima in 1806, of pure Basque descent, he 
joined the patriot army before he was fifteen and displayed 
his audacious valour in many a hard-fought battle. Feeling 
strongly the necessity that Peru had for repose, and the guilt 
of civil dissension, he wrote patriotic poems which became very 
popular. Yet: he too seized the supreme power, and perished 
bv an iniquitous sentence on the 18th of February 1X36. 1 
Andres Santa Cruz was an Indian statesman. Tlis mother was a 
lady of high rank, of the family of the Incas, and he was verv 
proud of his descent. Unsuccessful as a general in the field, he 
nevertheless possessed remarkable administrative ability and for 
nearly three years (1836 1830) realized his lifelong dream of a 
Pcru-Bolivian confederation.’ But the strong-handed inter- 
vention of ('bile on the ground of assistance rendered to rebels, j 
but really through jealousy of the confederation, ended in the 
defeat and overthrow of Santa Cruz, and the separation of 
Bolivia from Peru. But Peruvian history is not confined to 
the hostilities of these military Aiders. Three constitutions 
were framed — in 1828, 1X33 and 1831;. Lawyers and oratyrs 
arc never wanting in Spanish-Ameriean states, and revolution 
succeeded revolution in one continuous struggle for tin* spoils 

1 The romance of his lif.° has boon admirably writte n by Manuel 
Bilbao fist c<l. r Lima, 1851; 2nd ed., Buenos Aitcs. 1867). 

The succession of presidents and supreme chiefs of I ’em from 
1820 to iSj.j was* as follows: TH20 1833. A^uslin fhnnarra; 
1834 lS}5, Lllis Jose Orbegoso; 1S55 Felipe Santiago Sala- 

verrv; 18^6-1830, Ahdres Santa Cruz; iH v.j 1841, Aguslin ('.amarra, 

1 8.f 1 O'^u, Manuel Me endez. 


! of office. An exception must be made of the administration 
1 of General Ramon Castilla, who restored peace to Peru, and 
| showed himself to be an honest and very capable ruler, lie 
1 was elected constitutional president on the. 20th of April 183^. 
Ten years of peace and increasing prosperity followed. In 
1840 the regular payment of the interest ol the public debt 
! was commenced, steam communication was established along 
• the Pacific coast, and a railroad was made from Lima to Callao. 

' After a regular term of office of six years cd peace and moral 
and material progress Castilla resigned, and (amoral Jose 
I Fehenique was elected president. But the proceedings ol 
Fcheniqiie’s government in connexion with the consolidation 
of the internal debt were disapproved by the nation, and, after 
hostilities which lasted for six months, Castilla returned to power 
in January 1855. From December 1856 to March 1858 he had 
| to contend with and subdue a local insurrection headed by 
I General Agostino Yivanco, but, with these two exceptions, 

; there was peace in Peru from J844 to 1870, a period of thirty-five 
I years. Castilla retired at the end of his term of office in 1862, 
and died in 1X68. On the 2nd of August 1868 Colonel Juan 
Malta was elected president. With the vast sum raised from 
guano and nitrate deposits President Balta commenced the 
; execution of public works, principally railroads on a gigantic 
I scale. His period of office was signalized by the opening of an 
j international exhibition at Lima. He was suiereded (Aug. 

I 2, 1872) by Don Manuel Pardo (d. 1878), an honest and 
! enlightened statesman, who did all in his power to retrieve the 
I country from the financial difficulty into which it had been 
! brought by the reckless policy of his predecessor, but the con- 
| ditions were not capable of solution. Tie regulated the Chinese 
j immigration to the coast- valleys, which from t86o to 1872 had 
! amounted to 58,606. He promoted education, and encouraged 
literature. On the 2nd of August 1876 General Mariano-Ignaeio 
Prado was elected. (C. K. M.; X.) 

On the 5th of April 1876 the republic, of (’bile declared war 
upon Peru, the alleged pretext being that Peru had made an 
offensive treaty, directed against Chile, with Bolivia, warwith 
a country with which Chile had a dispute; but the Chile, 1*79- 
publication of t He text of this treaty made known I882 - 
the fact that it was strictly defensive and contained no just 
cause of war. TI10 true object of Chile was the conquest of 
the rich Peruvian province of Tarapaca, the appropriation 
of its valuable guano and nitrate deposits, and the spoliation 
of the rest of the Perm ian coast. The military events of the 
war, calamitous for. Peru, are dealt with in the article Chit.e- 
Pkki vian War. Suffice it here to note that, after the crushing 
defeat of the Peruvian forees at Arica (June 7, 1880) Senor 
Ximlas de Pierola assumed dictatorial powers, with General 
Andres Caceres as commander-in-chief, but the defeats at 
Chorrillos (Jan. 13, 1881) and Miraflorcs (Jan. 15) proved 
the Chilean superiority, and put Lima at their mercy though 
desultory fighting was maintained by the remnants of the 
Peruvian army in the interior, under direction of General 
Caceres. An attempt was made to constitute a government 
with Senor Calderon as president of the republic and General 
Caceres as first vice-president. The negotiations between this 
nominal administration and the Chilean authorities fora treaty 
of peace proved futile, the Chilean occupation of Lima and the 
Peruvian seaboard continuing uninterruptedly until 1883. In 
that year Admiral Lynch, who had replaced General Haqucdano 
in command of the Chilean forces after the taking of Lima., sent 
an expedition against the Peruvians under General Caceres, 
and defeated the latter in the month of August. The Chilean 
authorities now’ began preparations for the evacuation of Lima, 
and to enable this measure to be effected a Peruvian administra- ( 
tion was organized with the support of the Chileans. General 
Iglesias was nominated to the office of president of the republic, 
and in October 1883 a treaty of peace, known as the treaty of 
Ancon, between Peru and Chile was signed. The Chilean army 
of occupation was withdrawn from Lima on the 22nd of October 
1884, but a strong force was maintained at Chorrillos until July 
1883, when the terms of th(j treaty were finally approved. Tin 
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principal conditions impos’d by Chile were the absolute cession 
by Peru of the province* of Tarapaea, and the occupation for a 
period of ten years of the territories of Tacna and Arica, the 
ownership of these districts to be decided by a popular vote of 
the inhabitants of Tacna and Arica at the expiration of the 
period named. A further condition was enacted that an 
indemnity ocf ro,ooo,ooo soles was to be paid by the country 
finally remaining in possession— a sum equal to about £1,000,000 
to-day. The Peruvians in the interior refused to recognize 
President Iglcsias, and at once began active operations to over- 
throw his authority on the final departure of the Chilean troops. 
Affairs continued in this unsettled state until the middle of 1X85, 
Caceres meanwhile steadily gaining many adherents to his side 
of the quarrel. In the latter part of 1X85 President lglesias 
abdicated. 

Under the guidance of General Caceres a junta was then 
formed to carry on the government until an eleetion for the 
presidency should be l;eld and the senate and eham- 
tpower* ln her of deputies constituted. In the followin year 
(iS8(>) General Caceres was elected president of the 
republic for the usual term of four years. The task assumed 
by the new president was no sinecure. The country had been 
thrown into absolute confusion from a political and administra- 
tive point of view, but gradually order was restored, and peaceful 
conditions were reconstituted throughout the republic. The 
four years of office for which General Caceres was elected passed 
in uneventful fashion, and in 1 890 Sohor Morales P»ermudez 
was nominated to the presidency, with Sehor Solar and Senor 
Borgono as first and second vice-presidents. Matters continued 
without alteration from the normal course until 1804, and in 
that year Bermudez died suddenly a few months before the 
expiration of the period for which lie had been chosen as presi- 
dent. General Caceres secured the nomination of the vice- 
president Borgono as chief of the executive for the unexpired 
portion of the term of the late president Bermudez. This 
action was unconstitutional, and was bitterly resented bv the 
vice-president Solar, who by right should have succeeded to the 
office. Armed resistance to the authority of Borgono was 
immediately organized in the south of Peru, the movement being 
supported by Scnorcs Nicolas de Pierola, Billinghurst, Durand 
and a number of influential Peruvians. In the month of August 
T894 General Caceres was again elected to fill the office of presi- 
dent, but the revolutionary movement rapidly gained ground. 
President Caceres adopted energetic measures to suppress the 
outbreak : his efforts, however, proved unavailing, the close of 
1894 find the country districts in the power of the rebels and the 
authority of the legal government confined to Tima and other 
cities held by strong garrisons. Early in March 1895 the insur- 
gents encamped near the outskirts of Lima, and on the 17th, 
1 8th and 19th of March seven* fighting took pfciee, ending in 
the defeat, of the troops under General Caceres. A suspension 
of hostilities was then brought about bv the efforts of Il.B.M. 
consul. The loss on both sides to the struggle during these two 
days was 2800 killed and wounded. President ( accres, finding 
his cause was lost, left the country, a provisional government 
under Senor Candamo assuming the direction of public aflairs. 

On the 8th of September 1895 ^ l ‘b ()r Pierola was declared 
president of the republic for the following four years. The 
Peruvians were now heartily tired of revolutionary 
^Pre°ident disturbances, and an insurrectionary outbreak in 
r s ' the district of Iquitos met with small sympathy, 
and was speedily crushed. In 1896 a reform of the electoral 
law was sanctioned. By the provisions of this act an electoral 
committee was constituted, composed of nine members, two of 
these nominated by the senate, two by the chamber of deputies, 
four by the supreme court, and one by the president, with the 
consent of his ministers. To this committee was entrusted the 
task of the examination of all election returns, and of the pro- 
clamation of the names of successful candidates for seats in 
congress. Another reform brought about by Pierola was a 
measure introduced and sanctioned in 1897 for a modification 
of the marriage laws. Under the new act marriages of non- 
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Catholics solemnized by diplomatic or consular officers or by 
ministers of dissenting churches, if properly registered, are 
valid, and those solemnized before the passing of this act were 
to bo valid if registered before the end of 1899. Revolutionary 
troubles again disturbed the country in 1899, when the presi- 
dency of Sehor Pierola was drawing to a close, ln consequence 
of dissensions amongst the members of the election committee 
constituted bv the act of 189b, the president ordered the suppres- 
sion of this bodv. A group of malcontents under the leadership 
of one Durand, a man who had been prominent in the revolution 
against General (Yiceres in 1X94-95, conspired against the 
authorities and raised several armed hands, known locally as 
montuneras. Some skirmishes occurred between these insur- 
gents and the government troops, the latter generally obtaining 
the advantage in these encounters. 

In September 1899 President Pierola vacated the presidency 
in favour of Senor Romaha, who had been elected to the office 
as a popular candidate and without the exercise 
of am undue official influence. President. Romaha 
was educated at Stonyhurst in England *and was a 
civil engineer by profession. The principal political problem 
before the government of Peru was the ownership of the terri- 
tories of Tacna and Arica. The period of ten years originally 
agreed upon for the Chilean occupation of these provinces 
expired in 1894. At that date the peace of Peru was so seriously 
disturbed by internal troubles that the government was quite 
unable to take active, steps to bring about any solution of the 
matter. After 1S94 negotiations between the two governments 
were attempted from time to time, but without any satisfactory 
results. The question hinged to a great extent on the qualifica- 
tion necessary for the inhabitants to vote, in the event of a 
plebiscite being ('ailed to decide whether ('hilean ownership 
was to be finally established or the provinces were to revert to 
Peruvian sovereignty. Peru proposed that only Peruvian 
residents should be entitled to take part in a popular vote; 
Chile rejected this proposition, or. the ground that all residents in 
the territories in question should have a voice in the final decision. 
The agreement between Chile and Bolivia, by which the disputed 
provinces were to be handl'd over to the latter country it Chilean 
possession was recognized, was also a stumbling-block, a strong 
feeling existed among Peruvians against this proceeding. It 
was not so much the value of Tacna and Arica that put diffi- 
culties in the wav ot a settlement as the fact that the national 
pride of the Peruvians ill brooked the idea of permanently losing 
all claim to this section of country. The money, about £ t, 000, 000 
could probably have been obtained to indemnify Chile if occasion 
for it arose. 

The question of the delimitation of the frontier between Peru 
and the neighbouring republics of Ecuador, Colombia, and 
Brazil also cropped up at intervals. A treaty was signed with 
Brazil 187b, by which certain physical features were accepted 
bv both countries as the basis for the boundary. In the case 
ot Ecuador and Colombia a dispute arose in 1S94 concerning 
tlu* ownership of large* tracts of uninhabited country in the 
vicinity of the headwaters of the Amazon and its tributaries. 
An agreement was proposed between Peru and Ec uador in 
connexion with the limits of the? respec tive republics, but diffi- 
culties were created to prevent this proposal from becoming 
an ac complished fact by the prete nsions put forward by Colom- 
bia. 'The latter state claimed sovereignty over the Napo and 
Marancm rivers on the grounds of the ecclesiastical jurisdiction 
exercised over this sec tion of territory during the period of 
Spanish dominion, the government of Colombia asserting 
that these ecclesiastical rights to which Colombia became 
entitled after her separation from the* Spanish crown carried 
also the right, of absolute ownership. In a treaty signed by 
the three interested states in 1895 a compromise was effected 
by which Colombia withdrew a part* of the c laim advanc ed, 
and it was agreed that any further differences arising out of this 
frontier question should be submitted tef the arbitration of 
the Spanish crown. The later development of the boundary 
question is dealt with at the outset of this article. 
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Senor Manual Candamo succeeded Senor Romana as president 
in 1903. In the following year he died, and on the 24th of 
September 1904 Senor Jose Pardo was installed in the presiden- 
tial chair. In 1908 there were some insurrectionary movements 
at Lima and an attempt was made to assassinate President 
Pardo, but thev were, however, suppressed without a serious 
outbreak. Senor August o Leguiva became president on the 
2 jth of September 1 90S. ( ( • LA.; u. L.) 
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PERU, a city of La Salle county, Illinois, U.S.A., m the ! 
north-central part of the state, on the N. bank of the Illinois 1 
River, about too m. SAW of ( hicago and 1 m. \Y. of La 
Salle, a terminus of the Illinois Michigan ('anal. Pop. (tqoo), 
(1863, of whom 2095 were foreign-born. It is served by the 
Chicago, Burlington & Quincy and the ('hicago, Rock Island & 
Pacific railways. The city is built on the face and top of a 
series of river bluffs. It is the seat of St Bede College (Roman 
Catholic, opened in 1891), conducted by Benedictine fathers. 
In a large public park there is a bronze monument in memory of 
the soldiers of Peru who died in the Civil War. There are 
extensive coal-mines in the vicinity; and the citv includes 
various manufactures. Peru was first settled about 1827, was 
incorporated in 1845, and re-incorporated in 1890. 

PERU, a city and the county-seat of Miami county, Indiana, 
U.S.A., about 75 rn. N. of Indianapolis, on the Wabash River. 
Pop. (1906 estimate), t 1/148. Peru is served by the Chicago, 
Cincinnati & Louisville, the Lake Erie & Western and the 
Wabash railways (each of which maintains shops here), and by 
electric lines to Indianapolis, Warsaw and other cities. The 
city has a Carnegie library, a railway Young Men’s Christian 
Association, and a^hospital for the employes of the Wabash 
railroad. There is a city park on the river, and 9 m. east of the 
city is Boyd park,«an amusement resort. Peru is an important 
grain* and produce market, and has various manufactures. 


In 1905 the value of the factory products was #1,703,417 
(27-3 % more than in 1900). Petroleum is found in the 
vicinity. Peru was settled in 1834 and was chartered as a 
citv in 1867. 

PERUGIA (anr. Perusia ), a city and archicpiscopal see of 
Italv, the capital of the province of Perugia (which forms the 
entire compurtimento of Umbria), situated 1444 ft. above sea- 
level. Pop. (1906), 22,321 (town); (>5,527 (commune). The 
town is finely situated upon a group of hills nearly 1000 ft. 
above the valley of the fiber. Its outline is very irregular; from 
the centre of the town, at the junction of several ridges, parts 
of it extend for a considerable distance along their summits, 
being divided from one another by deep valley: . This is the 
extent enclosed by the medieval walls; within them are consider- 
able remains of the lofty terrace walls of the Etruscan period. 
The so-called Arco di Augusto is a town gate with a Decorated 
superstructure, perhaps of the Etruscan period, bearing the 
inscription Augusta Perusia ;• above this again is a Renaissance 
loggia. The superstructure of a similar gate (Porta Marzia), 
which w r as removed in 1540 to make way for the citadel, but is 
depicted in a fresco by Benedetto Bonfigli (between 1461 and 
T477), was re-erected in the substruction walls of the citadel 
itself. It bears the inscription CoJonia Yibia Augusta Perusia , 
so that the town must have become a colony in the reign of the 
emperor C. Vibius Trebonianus Gallus (a.d. 251 253), who was 
a native of it. Four other gates of the Etruscan period can still 
be traced (F. Noack in liomische Mitteilungen , 181)7, t66 sqq.). 
In the garden of the church of S. Elisabeth was found in 1876 
a fine mosaic in black on a white ground representing Orpheus in 
the midst of the beasts (Natizie degli scavi , 1876, 181 ; 1877, 309). 

The citadel wais erected by Pope Paul III. in 1540-1546, after 
the plans of Antonio da Sangallo the younger, and demolished 
in i860 (sec Bacilc di Castiglionc in L'Arte, 1905, 347). The 
Piazza del Duomo is at the north of the Corso. On one side 
stands the cathedral of San Lorenzo, a Gothic structure of the 
14th and 15th centuries, in the plan of a Latin cross, with nave 
and aisles of equal height ; on the other the Palazzo del Municipio, 
presenting two fine Gothic facades of the 14th century (though 
the building was not completed till 1443), with the figures of 
the Perugian griffin and the Guelph lion above the outside stair ; 
and in the centre the marble fountain constructed in 1277-1280 
by Arnolfo di Cambio, and adorned w r ith statues and statuettes 
by Nicrolo and Giovanni Pisano. The cathedral contains the 
burial-place of Urban IV. and Martin IV. -the remains of Inno- 
cent III. were removed to Rome in 1892 and placed in the basilica 
of S. Giovanni in Laterano — and the Virgin's wedding-ring; and 
at the north-east corner is a sitting statue of Pope Julius III. 
by Vincenzo Danti, erected in 1555 by the people of Perugia 
in gratitude Jor the restoration of their civic privileges. On 
the decoration of the Sala del Cambio, or old exchange, Perugino 
put forth the full force of his genius. Most of the movable 
paintings have since 1.863 been collected in the Pinacoteca 
Vannucei, established in the Palazzo del Municipio; besides a 
considerable number of pieces by Perugino, there arc specimens 
of Niecolo Alunno, Bonfigli, Pinturir.chio, &c. A very interest- 
ing and important exhibition of Umbrian art was held here in 
1907. The pictures, the needlework with some splendid pieces 
)f embroidery from S. Francesco at Assisi, the vestments of 
Pope Benedict XL, and the majolica of Perugia and Deruta, 
a village 10 m. south, were especially noteworthy (see U. Gnoli, 
I' Arte umbra alia mostra di Perugia , Bergamo, 1908). The 
illuminated MSS. of the communal library, the cathedral and 
the church of S. Pietro, from the 7th century onwards, w'ere also 
exhibited. 

The formation of the Pinacoteca Vannucei has impaired the 
interest of several churches hut in others it remains undiminished, 
j San Domenico, a Gothic edifice originally designed by Giovanni 
Pisano but rebuilt in 1614, contains the monument of Pope 
Benedict XL (attributed, but probably wrongly, to Giovanni 
Pisano by Vasari), and in its east front a Gothic window with 
stained glass by Fra Bartolommeo of Perugia (1441). San 
Pietro de’ Cassinensi (outsjde the Porta Romana) is a basilica 
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with nave and aisles, founded in the beginning of the nth 
century by San Pietro Vincinli on the site of a building of the 
nth century, and remarkable for its conspicuous spire, its ancient 
granite and marble columns, its walnut stall-work of 1535 by 
Stefano de' Zambelli da Bergamo, and its numerous pictures (by 
Periig.no, < It.). The oratory of S. Bernardino has an early 
Renaissance polychrome facade, richly sculptured, of 1457-1461, 
by Agostino d Antonio di Duccio of Florence. S. Severn con- 
tains Raphael' first independent fresco (1505), much damaged 
by restoration. The circular church of S. Angelo, with sixteen 
antique columns in the interior, probably dates from the middle 
of the 6th century. The university dates from T507, and has 
faculties of law, science and medicine; it had 31 S students in 
1002-1903. It contains an important museum of Etruscan and 
Roman antiquities. Three miles to the S.S.E. the Etruscan 
necropolis of the ancient city was discovered in 1870. The 
large tomb of the Yolumni (3rd century iu.\) hewn in the rock, 
with its carved cinerary urns, is interesting. 

The ancient Perusia first appears in history as one of the 
twehe confederate cities of Etruria. It is first mentioned in 
the account of the war of 310 or 300 n.c. between the Etruscan* 
and the Romans, it took, however, an important part in the 
rebellion ol 205, and was reduced, with Vulsinii and Arretium, 
to seek tor peace in the following vear. I11 216 and 205 it 
assisted Rome in the llannihulic war, but afterwards it is not 
mentioned until p-40 B.r., when L. Antonius took refuge there, 
and was reduced by Oetavian after a long siege. A number of 
lead bullets used by slingers have been found in and around the 
city (Corpus inser. lot. xi. 1212). The city was burnt, we 
are told, with the exception of the temples of Vulcan and Juno 
— the massive Etruscan terrace-walls, naturally, can hardly 
have suffered at all - and the town, with the territory for a mile 
round, was allowed to be occupied by whoever chose. It must 
have been rebuilt almost at once, for several bases exist , inscribed 
Augusta sncv(um) Perusia rcstituta ; but, as we have seen, it 
did not become a colony until a.d. 251-253. It is hardly men- 
tioned except by the geographers until the middle of the 6th 
mitur\ , when it was captured by Totila after a long siege. In 
the Lombard period it is spoken of as one of the principal cities 
of Tuscia. In the 9th century, with the consent of Charles the 
Great and Louis the Pious, it passed under the popes; but 
for man)’ centuries the city continued to maintain an indepen 
dent life, warring against many of the neighbouring lands 
and cities- Eoligno, Assisi, Spoleto, Montcpuleiano, &c. ft 
remained true lor the most, part to the Guelph s. On various 
occasions the popes found asylum within its walls, and it was 
the meeting-place of the conclaves which elected llonorius II. 
(1 124), llonorius IV. (1285), (’destine V. (1294), and ( lenient V. 
( 1305). But Perugia had no mind simply to subserve the papal 
interests. At the time of Rienzi’s umortunate enterprise it 
sent ton ambassadors to pay him honour; and, when papal 
legates sought to coerce it by foreign soldiers, or to exact con- 
tributions, they met with vigorous resistance. In the 15th 
century power was at last concentrated in the lkiglioni family, 
who, though they had no legal position, defied ad other authority. 
Gian Paolo lkiglioni was lured to Rome in 1520 and beheaded 
by Leo X.; and in 1534 Rodolfo, who had slain a papal legate, 
was defeated by Pier Luigi Earnest*, and the. city, captured 
and plundered by his soldiery, was deprived of its privileges. 
'The citadel was begun six years later “ ad coerccndam Pcrusi- 
norum audaeiam.” In 1797 Perugia was occupied by the 
French; in 1832, 1838 and 1854 it was visited by earthquakes; 
in May 1849 it was seized hv the Austrians; and, after a futile 
insurrection in 1859, it was finallv united, along with the rest of 
Umbria, to Piedmont, in i860. 

Sec G. Concstahilo, I Monnmenti di Perugia rfru^ra r vomnna 
(Perugia, 1855); M. Svinnnds and L. Duff Gordon, Paugia Mcdi- 
<*\al Towns Sciies") (189S); K. A. Gallenga Stuart, Prrugw 
(JScryamo, 1^05); \V. I Icy wood, Ih'f. «/ Pcruiar (i'ji<>). (T. As.) 

PERUGINO, PIETRO (1446-1524), whose correct family 
name was Vannucci, Italian painter, was born in 1446 at Citt& 
della Pieve in Umbria, and belongs t io the Umbrian school of 


| painting. The.* name of Perugino came to him from Perugia, 
the chief city of the neighbourhood. Pietro was one of several 
children born to Cristoforo Vannucci, a member of a respectable 
family settled at Citta della Pieve. Though respectable, the) 

I seem to have been poor, or else, for some reason or other, to 
| have left Pietro uneared for at the opening of his career. Before 
! lie had completed his ninth year the buy was articled to a master, 
| a painter at Perugia. Who this may have been is very uncertain ; 
! the painter is spoken of as wholly mediocre, but sympathetic 
! for the great things in his art. Benedetto Bonfigli is generally 
I surmised; if he is rejected as being above mediocrity, cither 
1 Kiorenzo di Lorenzo or Niccolo da Eoligno may possibly have 
1 been the man. Pietro painted a little at Arezzo; thence he went 
to the headquarters of art, Florence, and frequented the famous 
j Braneacri Chapel in the church of the Carmine. It appears 
' to be sufficiently established that he studied in the atelier of 
| Andrea del Verrocchio, where Leonardo da Vinci was also a 
j pupil. Tie may have learned perspective, in which he par- 
j ticularly excelled for that period of art.Jrom Piero de’ Fran- 
! ccsclii. The date of this first Florentine sojourn is by no means 
settled; some authorities incline to make it as early as 1470. 
while others, with perhaps better reason, postpone it till 1479. 
Pietro at this time was extremely poor; he had no bed, but 
slept on a chest for many months, and, bent upon making his 
i way, resolutely denied himself every creature comfort. 

| Gradually Perugino rose into notice, and became famous not 
! only throughout Italy but even beyond. lie was one of the 
earliest Italian painters to practise oil-painting, in which be 
evinced a depth and smoothness of tint, which elicited much 
remark; anil in perspective In* applied the novel rule of two 
! centres of vision. Some of his early works were extensive 
frescoes for the Ingcsati lathers in their convent, which was 
| destroyed not many years afterwards in the course of the siege 
| of Florence; he produced for them also many cartoons, which 
| they executed with brilliant effect in stained glass. Though 
j greedy for gain, his integrity was proof against temptation; 
j and an amusing anecdote has survived of how the prior of the 
j Ingcsati doled 011 1 to him the costly colour of ultramarine, and 
i how Perugino, constantly washing his brushes, obtained a 
1 surreptitious hoard of the pigment, which he finallv restored 
! to the prior to shame his stingy suspiciousness. A good speei- 
I nun of his early style in tempera is the circular picture in ti e 
j Louvre of the “ Virgin and Ghild enthroned between Saints.” 

| Perugino returned from Florence to Perugia, and thence, 
j towards i 185, he went to Rome. The. painting of that part of 
j the Sixtinc Chapel which is now immortalized by Michelangelo’s 
1 11 Last Judgment ’’ was assigned to him by the pope; he covered 
it with frescoes of the “Assumption,” the “Nati\ it y,” and “Moses 
: in the Bulrushes.” These works were ruthlessly destroyed to 
: make a space for his successor’s more colossal genius, but other 
works by Perugino still remain in the Sixtine ( hap. 1 : “ Moses 
! and Xipporah ” (often attributed to Signorelli), the “ Baptism 
of Christ,” and “ C hrist giving the Keys to Peter.” Pinturicchio 
accompanied the greater Umbrian to Rome, and was made bis 
partner, receiving a third of the profits; he may probably have 
done some of the Xipporah subject. 

Pietro, now aged fortv. must have left Rome after the comple- 
tion of the Sixtine paintings in i486, and in the autumn of that 
year he was in Florence. Here he figures by no means advan- 
tageously in a criminal court. In July 1487 he and another 
Perugian painter named Aulista di Angelo were convicted, on 
their own confession, of having in December waylaid with staves 
| some one (the name does not appear) in the street near S. Pietro 
| Maggiore. Perugino limited himself, in intention, to assault 
and battery, but Aulista had made up his mind for murder. 
The minor ami more illustrious culprit was fined ten gold florins, 
j and the major one exiled for life. 

Between 1486 and 1400 Perugino resided chiefly in Florence 
making one journey to Rome and several to Pcrugkf. lie was in 
many other parts of Italy from time to time. He had a regular 
shop in Florence, received a great number of commissions, 
and continued developing his practice as an oil-painter* h ; s 
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system of superposed layers of colour luiug essmtiully the 
same as that of the Van Eycks. One of his most celebrated 
pictures, the “ Pieta” in the Pitti Gallery, belongs to the year 
Erom about 149S he became increasingly keen alter money, 
frequently repeating his groups from picture to picture, and 
leaving much of his work to journeymen. In 1400 the gild ot 
the rambio (money changers or bankers) ot Perugia asked him 
to undertake the decoration ot their audience-hall, and he 
accepted the invitation. 'This exlensi\e scheme of work, which 
may have been finished within the year 1500, comprised the 
painting of the vault with the se\cn planets and the signs of 
the zodiac' (iVrugino doing the designs and his pupils most 
probably the executive work) and the representation oil the walls 
of two sacred subjects the “.Nativity “ and “ Transfiguration ” 

the Eternal Father, the four virtues of Justice, Pmdenee, 
Temperance and Fortitude, Cato as the emblem ol wisdom, j 
and (in life size) numerous figure's of classic worthies, prophets j 
and sibyls. On the mid-pilaster of the hall IVrugino placed his j 
own portrait in bust-form, it is probable that Raphael, who 1 
in bovhood, towards*! .joh, had been placed bv his uncles under I 
the tuition of IVrugino, bore a hand in the work of the vaulting, j 
It nuiv have been about tins time (though some accounts date 
the event a few years later) t hat Yunnuc< i married a young and | 
beautiful wife, the object of his loud affection ; he loved to see | 
her handsomely dressed, and would often deck her out with his j 
own hands. lie was made one ol the priors ot iVrugia in 1501. 

While IVrugino, though bv no means stationary or unpro- 
gressive as an executive artist, was working contentedly upon the 
old lines and carrying out the ancient conceptions, a mighty 
wave of new art flooded Florence with its rush and Italy with 
its rumour. .Michelangelo, twenty-five years ol age in 1500, 
following after and distancing Leonardo da Vinci, was opening 
men’s eyes and minds to possibilities of achievement as yet | 
unsurmised. Yannueei in IVrugia heard Luonarroti bruited | 
abroad, and was impatient to see with his own eyes what the ! 
stir was all about. In 1504 lie allowed his apprentices and | 
assistants to disperse, and returned to Florence. Though not 
openly detracting, he viewed with jealousy and some grudging 
the advances made by Mic helangelo ; and Michelangelo on his 
part replied, with the intolerance, which pertains to superiority, 
to the faint praise or covert dispraise ol his senior and junior in | 
the art. On one oeeasiun, in companv , he told IVrugino to | 
his face that lit; was “ a bungler in art ” (goffo mil' arte). Yan- 
nueci brought, with equal indiscretion and ill success, an action 
for defamation of character. Put on his mettle by this mortifying 
transaction, he determined to show what he could do, and he 
produced the chef-tV iruvre of the “ Madonna and Saints ” for 
the Certosa of Pavia. The constituent parts of this noble* 
work have now been sundered. 'The only portion which remains 
in the Certosa is a figure of God the father with cherubim. 
An “ Annunciation ” has disappeared from cognisance' ; three 
compartments— the Virgin adoring the infant Christ, St Michael, 
and St Raphael with Tobias are among the c hoic er treasures 
of the National Gallery, London. The current story that 
Raphael bore a hand in the work is not likely to be true. T his 
was succeeded in T505 by an “ Assumption,” in the* Cappella dei 
Rabatta, in the church of the Servi in Florence. The painting 
may have been executed chicflv by a pupil, and was at any rate 
a failure : it was much decried; IVrugino lost bis scholars: and 
towards 1506 he once more and finally abandoned Florence, 
going to Perugia, and thence in a year or two to Rome. 

Pope Julius I J. had summoned IVrugino to paint the Stanza 
in the Vatican, now (‘ailed that of the inccndio del Rorgo; but 
he soon preferred a younger competitor, that very Raphael jvhu 
had been trained by the aged master of Perugia; and Yannueei, 
after painting the ceiling with figures of God the father in 
different glories, in five medallion-subjects, found his occupation 
gone; he retired from Koine, and was once mfire in IVrugia from 
1512. Amopg his latest works one of the best is the extensive 
altar-piec e (painted between 1512 and 1517) of S. Agostino in 
Perugia; the component parts of it are now dispersed 111 various 
galleries. 


JYrugino's last frescoes were painted for the monastery of 
S. Agnese in IVrugia, and in 1522 for the church of Gastello di 
Fortignano hard In. Roth series have disappeared from their 
places, the second being now in the Victoria and Albert Museum, 
lie was still at Fontignano in 1524 when the plague broke; out, 
and he died. He was buried in unconserratcd ground in a field, 
the precise spot now unknown. The reason lor so obscure and 
unwonted a mode of burial has been "discussed, and religious 
scepticism on the painter’s own part has been assigned as the 
cause; the fact, however, appears to be that, on the sudden 
and widespread outbreak ol the plague, the panic-struck local 
authorities ordained that all victims of the disorder should 
he at once interred w ithout any waiting for religious rites. This 
leads us to speak ol IVrugino s opinions oil religion. Vasari is 
our chief, but not our sole, authority for saying that Vannueci 
had very little religion, and was an open and obdurate disbeliever 
in the immortality of the soul. For a reader of the present day 
it is easier than it was for Vasari to suppose that IVrugino may 
have been a materialist, and yet just as good and laudable a 
man as his orthodox Catholic neighbours or brother-artists; 
still there is a strong discrepancy between the quality of his art, 
in which all is throughout Christian, Catholic, devotional, and 
even pietistie, and the character of an unti Christian con- 
temner of the doctrine, of immortality. It is diffu ult to reconcile 
this discrepancy, and certainly not a little difficult also to suppose 
that Vasari was totally mistaken in his assertion; lie was horn 
twenty years before lYrugiuo’s death, and must have talked with 
scores of people to whom the Vrnbrian painter had been well 
known. \Ye have to remark that IVrugino in 1404 painted 
his own portrait, now in the Lflizi Gallery of Florence, and into 
this he introduced a scroll lettered 11 Timete Drum.” 'That an 
open disbeliever should inscribe himself with “ Timete Drum” 
seems odd. The portrait in question shows a plump face, with 
small dark eyes, a short but well-cut nose, and sensuous lips; 
the neck is thick, the hair bushy and frizzled, and the general 
air imposing. The later portrait in the Cambio of IVrugia 
shows the same face with traces of added years. IVrugino died 
possessed of considerable property, leaving three sons. 

Among the vety numerous works ol IVrugino a few not already 
named require mention. Towaids i.jqo lie painted the “ Cruci- 
lixionT in S. Maria Maddalena dei Tazzi, Florence. The attribu- 
tion to him of the picture oi the marriage of Joseph and the Virgin 
Mary (the " Sposahzio **) now in the museum of Caen, which served 
indisputably as the original, to a great extent, of the still more 
laiuous “ Sposalizto ” which was painted by Raphael in 150.1, and 
which foims a leading attraction ot the Ricra Gallery in Milan, 

now questioned, and it is assigned to Lo Spagna. A vastly 
finer work nf IVrugino V is the " Ascension of C hrist," whic h, painted 
a little carliei tor S. J Metro ol Perugia, has for years past been in the 
museum ol Lyons; the other portions of the same allai piece are 
dispel sed in other galleries. In 1 lie chapel of the JPisciplinal i ot 
( it la della 1 *Teve is an Adoration of the Magi," a square of 21 ft. 

mtainiiig about thirty life-sized figures; this was executed, with 
si nicely cr»*ddtle celerity, fiom the 1st to the 25th of Man.li (or 
theteaboutsf in 1505, and must no doubt be in great part the work 
of Yanmu.ci’s pupib. In iy>;, when t he maslci 's woi k had lor years 
been m a < ou w of decline* and his performances were generally 
weak, he produced, nevertheless, one' of his best pictures the; 
“ Yin-iii between St Jerome and St 1 'rani is/* now in the Palazzo 
Fauna. In S. Onofrio of Florence is a ninth lauded and much- 
debated liesto ol the " Last Suppei," a raieful and blandly correct 
but not inspired work; it has been ascribed to Peiugino by some 

innoFsenrs, by others to Raphael; it may more probably be by 
..ome different ptiph oi tin- Umbrian master. 

Ac 1 iu>Ki 1 iks. In addition to Crowe and ('a valcaselle, see Di 
Putm Vcmiiinn r ilvgli \mhtn (1S04); Me/zanolte. Vita, c [>c., i/i 
Puh n Wnnimti fi.Xp»); Mariotti, J.d/or pillm i< h<- Pmtginr (1788); 
( laude Phillip-*, (in The Pm I folio) (i«S<j^); C. William on. Poulin 3 
(icjooand iqn ;). (W. M. R.) 

PERUKE, an artificial head of hair, a wig. The word is 
j from Fr. pnnujm *, an adaptation of Ital. perrura or purrucciu 
! This is usually taken to be from Ital. pclo, hair; Lat. pi l us. 

| Span, pel uca, wig, a in 1 .Sardinian pilucca , lock or tuft of hair, 
.upport this view. In the 17th century the English forms 
which the French word took, such as pcrruch or perug, were 
corrupted into perwvhe, and thence into pernvyh , perewig, and 
lastly “ periwig,” which ygain was shortened into “ wig,” the 
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common term for all types of artificial heads of hair. Periwig 
is sometimes confined to the heavy full-bottomed wigs worn 
from the reign of Charles II. to the introduction of the light, 
tailed wig of the 18th century. 

PERUZZI, BALDASSARE (1481-1536), Italian architect 
and painter of the Roman school, was born at Ancajano, in 
the diocese of Yolterra, and passed his early life at Siena, where 
his father resided. While quite young Pcruzzi went to Rome, 
and there studied architecture and painting; in the latter he 
was at first a follower of Perugino. The choir frescoes in 
Sunt' Onofrio on the [aniculan llill, usually attributed to 
Pinturiechio, are by his hand. One of the first works which 
brought renown to the young architect was the villa on the banks 
of the Tiber in Rome now known as the Farnesina, originally 
built for the Sienese Agostino Chigi, a wealthy banker. This 
villa, like all Pcruzzi’s works, is remarkable for its graceful 
design and the delicacy of its detail. It is best known for the 
frescoes painted there bv Raphael and his pupils to illustrate 
the stories of Psyche and Galatea. One of the loggie has frescoes 
bv Pcruzzi’s own hand t*he story of Medusa. On account of 
his success Pcruzzi was appointed by Leo X. in 1520 architect 
to St Peter's at a salary of 250 seudi; his design for its comple- 
tion was not, however, curried out. During the sack of Rome 
in 1527 Peruz/i barely escaped with his life, on condition of his 
painting the portrait of Constable de Bourbon, who had been 
killed during the siege (see Vasari). Prom Rome he escaped to 
Siena, where he was made city architect, and designed fortifica- 
tions for its defence, a great part of which still exist. Soon 
afterwards fie returned to Rome, where he made designs lor a 
palace for the Orsini family, and built the palaces Massimi and 
Vidoni, as well as others in the south of Italy, lb* died in 
153(1, and was buried by the side of Raphael in the Pantheon. 

Pcruzzi was an eager student of mathematics and was also 
a f.iir classical scholar. Like many of the great artists of his 
time, he was remarkable for the varied extent of his knowledge 
and skill. A most able architect, a fair painter, and a scientific, 
engineer, lie also practised minor arts, such as stucco-work in 
relief, sgraffito, and the decorative painted arabesques which 
the influence of Raphael did so much to bring into use. 1 1 is 
best existing works in Ireseo are in the Cartel di Relearn and the 
church of Fontcgiusta in Siena. For Siena Cathedral he also 
designed a magnificent wooden organ-ease, painted and gilt, 
rich with carved arabesques in friezes and pilasters; be also 
designed the high altar and the Cappclla del Battista. 

11 is chief pupil was the architect Serlio, who, in his work on 
architecture, gratefully acknowledges the great debt lie owed to 
Pcruzzi's instruction. The English National Gallcrv possesses 
an interesting drawing by his hand. The subject is the “ Adora- 
tion of the .Magi," and it is of special value, because the beads 
ot tin* three kings are portraits of Michelangelo, Raphael, and 
Titian. The Lflizi and the library at Siena contain a number 
of Pcruzzi's designs and drawings, many of which are now of 
priceless value, as they show ancient buildings which have 
been destroyed since the t(>th century. 

Ac 1 iiori ill's. — Vasari, Vita d\ Ualdnssarc Petu:. i (Milanesi's c«l., 
1SS2), iv. .\S 9; MiIi/m. Mentone degh art hi hit 1 (1781. 1. 210-211); 
Delia Valle, ltftiic .sci/cs / (t ;.Sj 1 780) ; (la ye, (dittggio imdifa 
(/’ (Utisti (iS^i;-i.S |t») ; Lan/i. Stand Jattonui (l8nj) ; and Platncr, 
Res 1 hrethung drr Stadt Rom (18 1N42). 

PERVIGILIUM 1 VENERIS, the Vigil of Venus, a short 
Latin poem. The author, date, and place of composition are 
unknown. The poem probably belongs to the 2nd or 3rd 
century \.i>. An article sign d L. Raquettiiis in the Classical 
Review (May 1005) assigns it to Sidonius Apollinaris (5th cent.) 
It: was written professedly in early spring on the eve ot a 
three-nights’ festival of Venus (probably April 1 3). It 
describes in poetical language the annual awakening of the 
vegetable and animal world through the goddess. It consists 
of ninety-three verses in trochaic septenarii, and is divided 
into strophes of unequal length by the retrain : 

“ Cras aniet qui nunquam amavit ; q clique ama\it eras amet.” 

1 Pervigilium was the term for a nocturnal festival in honour of 
some divinity, especially Bona Dea. 


Editio princeps (1377); modern editions l>y T. Bucheler (1850). 
A. Riesc, 111 . Intlwlogia latina (1809); K. Balm-ns, in Vncdierte latent 
ische Gcdichtc (1S77); S. G. Owen (with Catullus, 1S94). There arc 
translations into English ver.se by Thomas Stanley (1031) anti 
Thomas Parnell, author ot l he llennit ; on the text sec J. \Y. Mackail 
111 Join mil of Philology (18884 vol. xvii. 

PESARO (ane. Pisaurum , </.?>.), a city and seaport of the 
Marches, Italy, the capital of the province of Pesaro and l’ rhino, 
situated on the coast of tilt 1 Adriatic 37 m. NAY. of Ancona by 

• rail, on the right bank of the Foglia, the ancient Pisaurus. The 
ground on which it is built is only from 10 to 40 it. above the 
sea, but it is surrounded by bills — on the E. by Monte Ardizio, 
on the \V. by Monte Aecio or San Bartolo, which derives one 
of its names from the tradition that the Roman dramatist 

j L. Attius was born and buried on the spot. Lpon this hill stands 
the Villa linperiule, the foundation stone ol which was laid by 
| the emperor Frederick 111., built by the Sforza, and decorated 
j with fine stucco ceilings anti wall paintings and pavements 
j of majolica plaques. A new palace was begun in 1530 by the 
! Genga for Eleonora Gonzaga, blit never finished, The city w alls 
| were in 1850 transtonned into a public promenade. Besides 
| the ancient cathedral of the Annunciation (restored since 1X00) 
j with a 12th-century mosaic pa\cmcnt, there are a number ot 
smaller churches, several with Gothic* portals. One of these, 
the church ot San Francesco, now used as a cathedral, contains 
‘Coronation ol the Virgin" by Giovanni Bellini, the largest 
I and most important ot his works outside Venice. 'The mo-4 
! conspicuous buildings are the prefecture (a palace originally 
j erected in 1455 1465 by the Dalmatian architect Liu iano da 
| Laurana tor the Sforza, and restored by Francesco Maria della 
j Rovcrc in the 16th century, the Rossini theatre (opened in 1X18), 

! the fortress ol Rocca Costanzia (built by (ostanzo Storza in 
I 1474. Laurana being the architect), and the large lunatic asylum. 

I The composer Gioacchino Rossini, who was a native ot Pesaro, 

I lett all his fortune to found a musical lyceum in the city, and his 
1 statue bv Marochetti (18(14) stands near the railway station. 

, The Olivieri libraiy (established by the antiquarv of that name, 
author of Marmora / nsaurnisia , \v.) contains about 14,000 
volumes, MSS. of 'lasso, Nrc., inscriptions and various antiquities, 
and a verv fine collection of majolica (one of the best on Italy) 
from the old F rhino and other manulactories. The* Musyo 
, Alosca, left bv its owner to the town, contains important eollce- 
' lions of laienre, furniture, Nre. Among the industries ol Pesaro 
j are the growing, spinning and weaving of silk, tanning, iron- 
founding, and the manula< turc ol glass and pollen*, it is also 
the ('(‘litre ol a rich agricultural district. The harbour is ol no 
great importance, but there is a small export trade in wine, 
olives, silk and glass. Pop. (1901), 1 4 , 7 ( (town); 24,823 

(commune). 

Dest roved bv Yitiges the Goth, the town was restored and 
strengthened by BelFarius, and atterwards along with Aikoiki, 
Kano, Senigallia, and Rimini formed the Pcntapulis Maritima. 

I In the course of the 13th (entury Pesaro was sometimes under 
! the government ot the popes, sometimes under that of the 

* emperors; but the Malatcsta family, wlw h first took root in the 
1 city about 128s, gradually became the real masters ol the place. 

In 144s tfiev sold their rights to Fram e.-a n Shu /a; and in 1512, 
through the influence of Julius IL. the .s I nr/a were supplanted 
by his nephew Franeesi o Maria, duke ol ('rhino. Leo X. t«>uk 
the city awa\ from Francesco and ga\e it to Lorenzo de’ Mcdi« i ; 
but on Lorenzo's death Framesco was restored and Pesaro 
became the ordinarv resideme ol the dukes of Lrbino till the 
death of Francesco Maria IL in 1631, when it reverted to ifi'* 
States ol the Church. It has formed part of the present kingdom 
of [taly since iX9o. 'l'eren/io Mamiani della Row-re, poet and 
statesman, w.i. born at Pesaro in 1800. 

! PESCADORES (i.r. fishers), a group ol islands ('ailed 
! by the Japanese llokd to or lloko (litiild) King 30 m. v.e-t 
1 of Formosa, from«whi«h they are separated by the Pescadores 
| Channel, about the tropic of Cancer. The island^ number 48 
| (21 inhabited), have a ( oast-line of 98 (17 miles, a t(jtal area of 
85-50 miles, and a population of about. 55.000, fyim ipallv Chinese. 

I Flat and with unproductive soil, they are swept during. one 
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half of the year by violent N.E. winds, and also lie full in the 
path of tin 1 numerous typhoons that rush up the Strait of 
Formosa. Meteorological observations taken by the Japanese 
during a period of three years show that the annual average 
number of stormy days is 237. The anchorage is at Mako 
(Makyu or Makun), on the principal island of Penghu. The j 
chief industry is fishing (whence the old Spanish name which ! 
has come into general use) and dried fish an* exported. 

PESCARA, FERNANDO FRANCESCO D AVALOS, Marquis 
of (148c) 1525), Italian con dot tic re , was born at Naples, his 
family being of Spanish origin. Rodrigo (Ruy) Lopez Davalos, i 
his great-grandfather, a noble of Toledo, who had taken an j 
active part in the civil wars of Castile in the reign of John II. ; 
(1407 1454), had been driven into exile, and died at Valencia. | 
Inigo (Ignatius), his son, entered the service of Alphotiso of : 
Aragon and Naples, followed his master to Italy, and there, | 
making an advantageous marriage with a lady of the family j 
of Aquino, was created marquis of Pescara. Ilis son Alphonso, i 
who succeeded him m the marquisate, married a lady of the I 
Sicilian branch of the Spanish family of Cardona, and when j 
he was treacherously killed, during a French invasion of Naples, 
his only son Fernando, or Fcrrante, was a child in arms. At 
the age of six the boy was betrothed to Vittoria Colonna (c/.e/.), \ 
daughter ol the general Fabrizio Colonna, and the marriage was j 
celebrated in 1509. His position as a noble of the Aragonese ! 
party in Naples made it incumbent on him to support Ferdinand j 
the Catholic in his Italian wars. In 1512 he commanded a body 
of light cavalry at the battle of Ravenna, where he was wounded 
and taken prisoner by the French. Thanks to the intervention 
of one of the foremost of the French generals, the Italian 
|. Trivulzio, who was his connexion bv marriage, he was 
allowed to ransom himself for Oooo ducats. He commanded 
the Spanish infantry at the battle of La Morta, or Vicenza, 
on the 7th of October 1513. It was on this occasion that he 
ailed his men before the charge to take care to step on him 1 
before the enemy did if he fell. From the battle of Vicenza 
in 1513, down to the* battle of La Bicocca on the 20th of April 
1522, he continued to serve in command of the Spaniards and 
as the colleague rather than the* subordinate of Prosper Colonna. 

It was only by the accident, of his birth at Naples that Pescara 
was an Italian. lie considered himself a Spaniard, spoke j 
Spanish at all times, even to his wife, and was always surrounded i 
by Spanish soldiers and officers. His opinion of the Italians as ! 
fighting men was unfavourable and was openly expressed. After 
the battle of La Bicocca ('harks V. appointed Prosper Colonna • 
commander-in chief. Pescara, who considered himself aggrieved, ; 
made a journey to Valladolid in Spain, where the emperor then ! 
was, to state his own claims. Charles V., with whom he had ; 
long and confidential interviews, persuaded him to submit for 
the time to the superiority of Colonna. But in these meetings 
he gained the confidence of Charles V. His Spanish descent ; 
and sympathies marked him out as a safer commander of the i 
imperial troops in Italy than an Italian could have been. When | 
Francis L invaded Italy in 1524 Pescara was appointed as lieu- j 
tenant of the emperor to repel the invasion. The difficulties ! 
of his position were very great, for there was much discontent i 
in the army, whieh was very ill paid. The tena< ity, patience ; 
and tact of Pescara triumphed over all obstacles. Ilis influence j 
over the veteran Spanish troops and the Herman mercenaries j 
kept them loyal during the long siege of Pavia. On the 24th of 
February 1525 he defeated and took prisoner Francis I. bv a i 
brilliant attack. Pescara's plan was remarkable tor its \ 
audacity and for the skill he showed in destroying (he superior ! 
French heavy cavalry bv assailing them in Hank with a npxed i 
force of harquebusiers and light horse. It was believed that | 
he was dissatisfied with the treatment he had received from the* ! 
emperor; and Girolamp Moronc. secretary to the duke of Milan, i 
approached him with a scheme for expelling French, Spaniard-* 
and Germans alike from Italy, and for gaining a throne for 
himself. Pescara may have listened to the tempter, but in 
act he was loyal; He reported the offer to Charles V. and put 
Mcfrone into prison. His health, however, had begun to give 


wav under the strain of wounds and exposure; and he died at 
Milan on the 4th of November 1525. Pescara hud no children; 
his title descended to his cousin the marquis del Vasto, also a 
distinguished imperial general. 

Actiioki lies. l lie life of Pescara was written in Latin by Pnolo 
Gun 10, and is included m the Vitae illustrium vni'ram, printed ;it 
Basel, 157S. (iiovio s Latin Life was translated h\ L. Donu-niehi, 
the translator ot his other works, and published at Florence. 1351. 
L'lie Spanish Jhstoua del fmtissimo y prudnitissinio capi/an ])on 
Ilemandt > de Avalos . by Kl Maestro 1 *. Valles ( \ntwerp, 155$), 
is also a tuoisl.ition of (iioviu. See also Mignet, tiivnhtc de IAan(uis 
1 " el de ( havlcs Quint (Paris, 1 H75), which gives 1 defences to all 
authorities. ( 1 >. II.) 

PESCARA, a river of Italy, formed by the confluence of the 
Gizio and Aterno, and flowing into the Adriatic* at the small town 
of Pesc ara. This town occ upies the site* of the an< ient Aternuni, 
the terminus of the Via Claudia Valeria, and up to 18(17 a fortress 
of some importance. 'Die railway from Sulmona follows the 
Pescara valley atul joins the coast-line to Brindisi at Pescara. 
In this valley, 22 m. from the sea, was the site of the ancient 
Interpromium, a town belonging probably to the Paeligni; and 
not far off is the very line Cistercian abbey church of S. Clemente 
di Casauria, founded by the emperor Louis II. in 871. Th< 
present building belongs to the 12th century. The sculptures 
of the portals, the pulpit, the Paschal candelabrum, &c\, and 
the bronze doors of this period are important, 'l’lie* c hronicle 
of the abbey, of the end of the 12th century, is in the Bibliothequc 
Nationale at Paris 

See V. Hindi, Motiumcnti degli Abruzzi (Naples, 1880), pp. 403 sqq. ; 
P. L. Galore in Avchivw storico dell ’ arte (Rome, 1891), iv. 9 sqq. 

PESCHIERA SUL GARDA, a fortress of Venetia, Italy, in 
the province of Verona, on an island in the Mincio at its outlet 
from the lake of Garda, 77 m. by rail E. of Milan. It was one 
of the* famous fortresses of the Quadrilateral, the chief bulwark 
>f the* Austrian rule in Italy until i80(> (Mantua, Legnago and 
Verona being the other three), and has played a prominent part 
in all the campaigns conducted in north Italy, more especially 
during the Napoleonic wars. It was taken by the Piedmontese 
from the Austrians, after a gallant defence by General Rath 
lasting six weeks, on the 30th of May 1848, and since that date* 
has been in Italian hands. 

PESCIA, a town of Tuscany, Italy, in the province ol Lucca, 
irorn which it is 15 m. K.N.E. by rail, 203 ft. above sea -level. 
Pop. (iqoi), 12,400 (town); 18,000 (commune). The cathedral, 
restored in 1693, contains the fine c hapel of the Turini familv, 
built for Baldassare Turini (cl. 1540) by Giuliano di Barcio ol 
Florence, with his tomb by Ratfaello da Montelupo. The 
town also has some buildings by Laz/aro Buggiano, the pupil 
and adoptive son of Brunelleschi. It has silk and paper manu- 
factures. 

PESETA, a silv er coin and unit of value, the Spanish equivalent 
of the* French.. Belgian and Swiss from, the Italian lira and the 
Greek drachma in the* Latin monetary union. The peso (Lat. 
pension, weight), of whic h peseta is a diminutive, was a Spanish 
coin of gold, peso de ant, or silver, peso de plain , once current in 
Spain and her colonies, and now the name of a silver coin of 
many South American state*'. The peso is also the name ot 
the Mexican dollar. 

PESHAWAR, a city ol British India, the capital of the* 
North-West Frontier Province, giving its name to a district. 
The city is situated near the* left hank of the river Bara, 1 1 m. from 
Jamrud at the entranc e* ol the Khvber Pass, the railway station 
being 1588 m. north-west of Calcutta; pop. (iqoi), 95,147. Two 
miles west of the native city arc* the cantonments, forming the 
principal military station of the North West Frontier Province. 
Peshawar lies within a horseshoe ring of hills on the edge of 
the mountain barrier whic h separates India from Afghanistan, 
and through it have passed nearly all the invaders from the north. 
'The native quarter is a huddle ol flat-roofed houses within mud 
walls, crowded along narrow, crooked alleys ; there is but one fairly 
wide street of shops. Here for many centuries the I'ovindahs , 
or Afghan travelling merchants, have brought their caravans 
from Rahul, Bokhara and Samarkand every autumn. They 
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bring horses, wool, woollen stuffs, silks, dyes, gold-thread, 
fruits, precious stones, carpets and poshtins (sheepskin clothing), 
fighting and buying their way to the British border where, 
leaving their arms, they are free to wander at will to Delhi. 
Agra and Calcutta. The t hief speciality of Peshawar consists 
of bright-coloured scarves called lintgis ; wax-cloth and orna- 
mental needle work are also local products, as well as knives 
and small armg 

The district of Peshawar has an area of 2fin sq. m.; pop. 
(rqoi), 788,707, showing an increase of io\S % in the 
decade. Except on the south-east, where the Indus flows, 
it is encircled by mountains which are inhabited bv the 
Mohmand, Utman Khel and Afrit li tribes. The plain consists 
of alluvial deposits of silt and gravel. The district is naturally 
fertile and will watered, ami is irrigated by the Swat River 
Canal. The principal crops are wheat, barley, maize, millets 
and oil-seeds, with a little cotton and sugar-cane. Peshawar 
also produces a fine variety of tut, known as “ Bara rice,*' 
after the river which irrigates it. The North-Western railway 
crosses the district from Attork, and has been extended 
from Peshawar city to Jamrud for military purposes. The 
district is chiefly inhabited by Pathans; there are some Hindus 
engaged in trade as bankers, merchants and shop-keepers. 

In early times the district of Peshawar seems to have had an 
essentially Indian population, for it was not till the 15th century 
that its present Pathan inhabitants occupied it. Under the 
name of Gandhara it was a centre of Buddhism, and especially 
Graeco-Buddhism. Rock-edicts of Asoka still exist at two places; 
and a stupa excavated in 1909 was found to contain an insc ription 
of Kanishka, as wtII as relics believed to be those of Buddha 
himself. The last of the Indian Buddhist kings was conquered ! 
by Mahmud of Ghazni in 1009. The Mogul emperors ahvays j 
found difficulty in maintaining their authority over the Afghan 
border tribes, who finally established their independence during 
the reign of Aurangzcb. Peshawar was a favourite residence 
of the Afghan dynasty founded by Ahmad Shah Durrani, and 
here Mountstuarl Elphinstonc came as ambassador to Shah 
Shu j ah in 1809. A few years later Ran jit Singh crossed the 
Indus, and after much hard fighting Sikh authority was firmly 
established under General Avitabile in 18,54. In 1848 the whole 
of the Punjab passed to the British. During the Mutiny, 
after the sepoy regiments had been disarmed, Peshawar was a 
source of strength rather than ol danger, though Sir John 
Law rence did at one time contemplate the necessity of surrender 
ing it. to the Afghans, in order to preserve the rest of Northern 
India. 

PESHIN, or PisiiiN, a district of Baluchistan. Area, 2717 
sq.m. ; pop. ( tqoi), 50,200. It consists ot a large plain surrounded 
on three sides bv hills, which formerly belonged to Afghan- 
istan but was ceded to the British by the treaty of Gandamak 
in 1879. This plain is of considerable strategic-importanee, as 
it forms the locus of a great number of routes leading from 
Sind and the Punjab frontier districts to Kandahar, and K 
intersected by the Sind Peshin railway. The agricultural 
wealth of Peshin.and consequently its revenues, have increased 
greatlv under British administration. 

PESHITTO, or Pkmiito (/>. “ simple **), the .standard version 
of the Bible in the Syriac language. It was long supposed to 
be the original Syriac version, but is now generally recognized 
as representing a revision made by Rabbula, bishop of Kdcs'-a. 
earl\ in the 5th century , an attempt at standardizing the Syria* 
text such as Jerome had made for the Latin in his Vulgate. (See 
Hihi.k.) 

PESHWA (Persian for ‘‘leader,” ‘‘guide”), the title ol the 
head of the Mahratta confederacy in India. OriginalK the 
peshw a w as only prime, minister, but afterwards be supplanted 
his master and became chief of the state, founding an hereditary 
dynasty, with the capital at Poona. The last peshwa, Baji 
Ran, came into collision with the British, and was dethroned 
in 1818. His adopted son, Nana Sahib, took a leading part in 
the Mutinv of 18^7, in reungc for being dcpri\ed of what he 
considered his rights. 


| PESSIMISM (from bat. pessimus , worst), a word of modern 
I coinage, 1 denoting an attitude of hopelessness towards life, a 
i vague general opinion that pain and evil predominate in human 
j affairs. It is the antithesis of “ optimism,” which denotes the 
view' that on the whole there is a balance of good and pleasure, 
or at least that in the long run good will triumph. Between 
j optimism and pessimism is the theory of 14 meliorism,” according 
! to which the world on the whole makes progress in goodness. 

1 The average man is pessimist or optimist, not on theoretical 
grounds, but owing to the circumstances of his life, his material 
I prosperity, his bodily health, his general temperament. Perhaps 
the most characteristic example of unsystematic pessimism 
is the language of Ecclesiastes, who concludes that “ all is 
vanity. '* 

Pessimism and optimism have, however, been expressed in 
systematic philosophical forms, a brief summary only of which 
need here he given. Such systems have been elaborated ehiellv 
j by modern thinkers, but the germs of the ideas are found widely 
spread in the older Oriental philosophies and in pre-Christian 
European thought. Generally speaking, pessimism may be 
found in all pantheistic and materialistic systems. It is im 
portant, however, to point out an essential distinction. The 
thinker who sees man confronted by the infinite non-moral 
forces presumed by natural pantheism inevitably predominating 
over the finite pow ers of men may appear to the modern Christian 
theologian or to the evolutionist as a hopeless pessimist, and yet 
may himself have concluded that, though the future holds out 
no prospect save that ol annihilation, man may yet bv prudence 
and care enjoy a considerable measure of happiness. Pessimism, 
therefore, depends upon the individual point of view, and the 
term is frequently used merely in a condemnatory sense by hostile 
critics. The attitude of a man who denies the doctrine of 
| immortality and rejoices in the denial is not strictly pessimistic. 
A Christian again may be pessimistic about the present; he 
must logically he optimistic about, the future— a teleological 
view' of the universe implies optimism on the whole; the agnostic 
j may be indifferent to, or pessimistic, regarding the future, while 
exceedingly satisfied with life as he finds it. 

This complex view of life is exemplified bv Plato, whose general 
theory of idealism is entirely optimistic. In analysing the wortd 
ot phenomena be necessarily takes a pessimistic view' because 
I phenomena are merely imitations more or less removed from 
I reality, i.e. from the good. Yet the idealistic postulate of a 
sianmnm bonum is in result optimistic, and this view predomin- 
* ated among the Stoics and the Neoplatonists. The Epicureans, 
j on the other hand, were empirical pessimists. Man is able 
I to derive a measure ol enjoyment from life in spite of the non- 
existence of the orthodox gods; yet this enjoyment is on the 
whole negative, the avoidance of pain. A similar view is that 
of the ancient sceptics. 

Oriental pessimism, at least as understood by Europeans, 
is best exemplified in Buddhism, which finds in human life 
sorrow and pain. But all pain and sorrow are incidental to 
the human being in his individual capacity. He who will cast 
aside the “ Bonds,” the “ Intoxications,” the “ Hindrances , '* 
and tread the Noble Eightfold Path (see Br dohism) which leads 
to Nirvana, will attain the ideal, the “ Emit of Arahatship,” 
which is described in terms of glowing praise in the Pali hymns. 
This, tin* original doctrine of the Buddha, though not adopted 
in the lull sense by all his Inllowers, is in laet at least .as opt imistie 
as anv optimism ot the West. To call it “pessimism ” is merely 
to apply to it a characteristically Western principle according 
t » » which happiness is impossible without personality. The 
trm* Buddhist on the contrary looks forward with enthusiasm 
to this absorption into eternal bliss. 

In Europe on the whole the so-called pessimistic attitude 
was commoner in the Teutonic, north than in the Mediterranean 
basin. But even liere the hopefulness as regards a future life, 
in which the inequalities of the present \\uul4l be rectified, com 
pcnsalcd for the gloomy fatalism with which the present wns 

1 I In* rallied t -sample given in tin* .\Y<v JJictiuHiyv i^ 
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regarded. Tin advent of Christianity, with its raligmie.il 
a sertion of tut ure happiness tor the good, to a large extent 
did awn\ v\ itli pessimism in the true sense. In Leibnitz v.e 
tind a philosophic or religious optimism, whieh mw in the universe 
the perfect work of a (iod who from all possibilities selected the 
best. Kant, though pessimistic as regards the actual man, is 
optimistic regarding his moral capacity. To Hegel similarlv 
the world, though evil at any moment, progresses by conflict 
and suffering towards the good. 

Passing over the Italian Leopardi we ma\ not »v two load- 
ing modern pessimists, Schopenhauer and von Hartmann. 
Schopenhauer emphasizes the pessimistic side ot Hegel’s thought. 
The universe is merely blind Will, not thought; this Will is 
irrational, purposeless and therefore unhappv. The world 
being a picture of the Will is therefore similarly unhappy. 
Pesire is a state of unhappiness, and the satisfaction of desire 
is therefore merely the removal of pain. Von Hartmann’s doctrine 
of the Unconscious is in many respects similar to Schopenhauer's 
doctrine of the Will. The Unconscious which combines W ill 
and Reason is, however, primarily Will. The workings of this 
W ill are irrational primarily , but, as in its evolution it becomes 
more rationalized and understands the whole meaning ol the 
Weltschmerz, it ultimately reaches the point at which the desire 
for existence is gone. This choice of final nothingness differs 
from that of Schopenhauer in being rolleeti\ e and not individual. 
The pessimism of Schopenhauer and Hartmann does not. 
however, exclude a certain ultimate mysticism, which hears 
some analogy to that of buddhism. 

Pessimism is naturally connected with materialist, optimism 
with idealist, view s of life. The theories of tlu* modern evolution- 
ist school, however, have introduced into materialistic theory 
a new optimistic note in doctrines such as that, of the survival 
of the fittest. Such doctrines regard the progress of humanity 
as on the whole tending to the greater perfection, and are 
markedly optimistic in contrast with earlier theories that 
progressive differentiation is synonymous with progressive 
deeav. Similarly the cynical contempt which Nietzsche shows 
for morality and the conventional virtues is counterbalanced 
by the theory of the l bcrmanch, the highest type of manhood 
wihich by struggle has escaped from the ordinary weaknesses 
of normal humanity. 

Sue j.mu’h Sully, /Vs si wism : A Jhstoiy and it C > iheism (l <877); 
(’am, Le Pessimism? ait xi v si, dr (1878); Salt us, The Anatomy of 
Xt Ration (tSSo); Tulloeh, Modem The, a u s on Philosophy and 
Relation (1884); William James, The Will to Jieiuve\ Duhiing, Dry 
Wnth dis lube ns (1X05); Meyer. Wtltelend and Wcltsi Inner- (1X72); 
K. Plleiderer, Dev modi me Prssimismus (1X75); Agnes Tuiibert 
(Hartmann), Dev Pessimi smus und seme Grgnrr (1X7 p; (kos, 
Optnnisnms und Ptsstmismus (1X70); Kehnike, Die Philos, des 
Weltsclnun .a\s (1X70); Hulx-r. !hr Prssinusmus (1X7O); von (jolther, 
Dev moderne I \ (1X78); Paulsen, hehopenlnnu r, Hamlet, Meplnsto- 
fdules (ig«»i>) ; Kowalewski, Stitdun Air Psvchob^ie des P. (14)04). 

PESSINUS (lKtrtrmns, llcrmots), an ancient eitv of Galatia 
in Asia Minor, situated on the lowest southern slope of Mt 
Dindvmus, on the left hank of the river Sangarius, not far from 
its source. The ruins, discovered by Tcxier, lie round the village 
of liala-llissar, 8 or 9 in. S.K. of Sivri-llissar. 'They include 
a theatre in partial preservation, but they have been mo-.iIv 
carried off to Sivri-llissar, which is largely built out of them. 
Originally a Phrygian city, probably on the Persian “Koval 
Road,*’ it became the capital of the Gallic tribe Tolistobogii 
and the chief commercial city of the district. It contained the 
most lanious sanctuary of the mother of the gods (Cyhele), who 
here went by the name ol AgdLtis, and was associated with 
the god Allis, as elsewhere wit II Sabazius, Ac. Her priests 
were also prim es, who bore rule not only in the city (the • oinage 
of which, beginning about 100 n.c., was for long issued by them) 
l)ut also in the country round, deriving a large revenue from 
the temple estates; but in the time of Strabo 19 20) their 

privileges were much diminished. The higlirprii A always bore 
tlic god’s najne Attis. In the crisis of the sci nml Punic War 
(205 n.<\), w'hen ttie Romans lost faith in the efficacy of their 
own religion to sev»- the state, the Smate, in compliance with 
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loe could he driven from Italy if the Idaeau Mother (( ybcle) 
were brought from Pcssinus to Rome, sent ambassadors to 
the town, who obtained the sacred stone which was the symbol 
of the goddess and brought it. to Rome, where the worship ol 
Cybele was established. But the goddess continued to he 
worshipped in her old home; her priests, the Galli, went out to 
welcome Manlius on his march in 189 n.r., which shows that the 
town was not yet in the hands of the Tolistobogii. Soon after 
this a splendid new temple ol the goddess wa built by the 
Pergamenian king-. Some time belore 164 iu\ lVssinus fell 
into the power of the Gauls, and the membership of the priestly 
college was then equally di\ ided between the Gauls and the 
old priestly families. Like Ancyra and Tavium, Pe*. sinus was 
Romanized first and Helleni/ed afterwards. Only about A.n. 
105 did Hellenic ways and modes of t hough l begin to be 
assumed; before that we find a deep substratum of Celtic feeling 
and ways, on which Roman elements had been superimposed 
without filtering through a Hellenic medium. Christianity was 
introduced late; it cannot he traced before the 4th century. 
When Galatia was divided into two provinces (\.i>. gX(> 395) 
PessinuN was made the capital of Galatia Sceunda or Salutaris, 
and it became a metropolitan bishopric. After the 6th centurv 
it disappears from history, being supplanted, from the begin- 
ning of the period of Saracen invasion, by the impregnable 
fortress J ustinianopolis (Sivri-llissar), which became the capital 
and the residence of the bishop, thenceforward called lt arch 
bishop of Pessinub or of Justinianopolis.” (j r, r. A) 

PESTALOZZI, JOHANN HEINRICH (1746- 1827), Swiss 
educational reformer, was born at Zurich on the 12th of January 
T746. His father died when he was young, and he was brought 
up by his mother. At the university of Zurich he was associated 
with Lava ter and the party of reform. II is earliest years were 
spent in themes for improving the condition ot the people. 
The death of his friend Uluntschli turned him however from 
politics, and induced him to devote himself to education. lie 
married at twenty -three and bought a piece of waste land at 
Neuhof in Aargau, where he attempted the cultivation of madder. 
Pestalozzi knew nothingol business, and the plan failed. Before 
this In* had opened his farm-house as a school; but in 
1780 he had to give this up also. TIis first hook published at 
this time was The T'vaiin g Homs of a Hermit (1780), a scries 
ot aphori-ms and reflections. This was followed by his master 
piece, Leonard and (intrude (1781), an account of the gradual 
reformation, first of a household, and then of a whole village, by 
the efforts of a good and devoted woman. It was read with 
avidity in Germany, and the name of Pestalozzi was rescued from 
nbi-rurity. The French invasion of Switzerland in 1798 brought 
into relief his truly heroic character. A number of children 
were left in (’an tun Unterwalden on the shores of the Lake of 
Lucerne, witliout parents, home, food or shelter. Pestalozzi 
collected a number of them into a deserted convent, and spent 
his energies in reclaiming them. During the winter he personally 
tended them with the utmost devotion, hut in June 1799 the 
building was required by the French fora hospital, und his charges 
were dispersed. In 1801 Pestalozzi gave an exposition of his 
ideas on education in the hook How Gertrude teaches her Children. 
His method is to proceed Irom the easier to the more difficult. 
To begin with observation, to pass from observation to consciom - 
ness, Irom consciousness to speech. 'Then come measuring, 
drawing, writing, number:-, and so reckoning. In 1799 he bad 
been enabled to estahb -h a school at Burgdorf, w here he remained 
till 1804. In 1802 lie went as deputy to Paris, and did his 
best to interest Napoleon in a scheme of nalional edueation : 
hut the great conqueror said that he could not trouble hirnselt 
about the alphabet. Tn 1805 he removed to Vverdun on the 
Lake of Neuchatel, and for twenty years worked steadily at 
his task. lie was visited by all who took interest in edueation 
Talleyrand, (’apo d’lstria, and Mine de Staid. He was praised 
by Wilhelm von Humboldt and by Fichte. His pupils 
included Ramsauer, Delbriick, Blochmann, Carl Ritter, Frdbel 
uid Zeller. About 1815 dissensions broke out among the 
teachers of the school, and Pestalozzi s last ten years we:| 
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chequered bv weariness and sormw. In i i:> - 5 he retired to 
Neulmf, the home of his youth; and after writing the adventures 
of his life, and his last work, the Swan's Song, he died at Uiugg on 
the 17th ot February 1827. As he said himself, the real work 
of his life did not lie in Burgdorf or in Y\erdun. It lay in the 
principles of education which he practised, the dc\ clopment of 
his observation, the training of the whole man, the sympathetic 
application of the teacher to the taught, of which he left an 
example in his six months' labours at Stanz. lie had the deepest 
effect on all branches of education, and his influence is far from 
being exhausted. 

Pestalozzi's t omplcte works were published at Stuttgart in 1819- 
iS><>, and an edition by Sevlfailh appeared at Devlin 111 t 8 Si. 
Volumes on hi-, life and teaching have been written by I >0 (bumps 
(1889), lEnnaid (i 8 (»j), Kiusi (1873) and I'm lot he (io<>i) 

PETALITE, a mineral species consisting of lithium aluminium 
silicate, LiAl ( SiX)-).,. The monodinic crystals approach spodu- 
mene (q.v.) in form, which is alsoM lithium aluminium silicate* 
with Ihclormiila LiAl (Si() : J L ,. There is a pericct cleavage parallel 
to the basal plane, and the mineral usually occurs in plat) 
cleavage masses; on this account it was named, from (Jr. re raXov 
(a leal). The hardness is (>J and t he* specific gravity 2*4 (that 
of spodumcnc being 3*16). 'The mineral is colourless or occasion- 
ally reddish, varies from transparent to translucent, and has 
a vitreous lustre. It was discovered in 1800 as cleavage masses 
in an iron mine on the island ol ltd in the Stockholm 
archipelago, where it is associated with lepidolitc, tourmaline 
(rubellitc and indieolite) and spodumcnc. A variety known as 
“ castor ” is found as transparent glassy c rystals associated with 
pollux ((/. 7 >.) in cavities in the granite of Elba. (L. J. S.) 

PETARD (l ; r. / n'tard , peter, to make* a slight explosion), a 
device* formerly used by military engineers for blowing in ;i 
gate or other barrier. It consisted ol a small metal or wooden 
ease, usually of sugar-loaf shape, containing a charge of powder 
and fired by a l use. 

PETAU, DENYS (158.$ 1 (>52), Jesuit scholar, better known 
as Dionysius Pktaviu.s, was born at Orleans on the 21st ol 
August 1583. Educated at Paris Cniversity, he came under the 
influence ol Isaac* Sealiger, who directed Ins attention towards 
the obscurer fathers of the C hurch. In j(>oj he was appointed 
to a lectureship at the uni\ersily ol IJourges, but resigned his 
place two years later, in order to enter the Society ol Jesus. 
For many years he was professor of divinity at the College de 
Clermont, the chief Jesuit establishment in Paris; there he die 
on the 1 1 th ol December 11*52. He was nnct>l the* most brilliant 
scholars in a learned age*. Carrying on and improving the 
chronological labours ot Sealiger, he published in j 627 an Opus 
de ductrina leniporum , which has been often reprinted. An 
abridgment of this work, Ralionariitm leniporum , \;as translated 
into French and English, and has been brought down in a modern 
reprint to the year 1849. Put Petau’s eminence chiefly rests 
on his vast, but unfinished, Dr theologit is dogmalihus , the 
first systematic attempt c*\c*r made* to treat the de velopment 
of Christian doctrine from the historical point of view. 

PETCHENEGS, or Pat/i n aks, a barbarous people, probably 
of Turkish race, who at tlu* end of the 9th century were driven 
into Europe from the lower I’ral, and for about 300 years 
wandered about the northern frontier of the Fast Roman 
Empire. (See Turks.) 

PETER (bat. Petrus from (Jr. tt/t/jos, a rock, Ital. Pietro, 
Puro , Pier, Fr. Pierre , Span. Pedro , (Jer. Peter, Russ. Petr), 
a masculine name, derived Irnni the famous surname bestowed by 
Christ upon his apostle Simon (“ Thou art Peter and upon this 
rock w ill T build mv c hurc h," Matt. xiv. 17 10). 'flu* name has 
consequently been very popular in Christian countries. It is 
noteworthy, however, that, out of deference to the “ prince of 
the apostles " and first bishop of Rome, the name has never been 
assumed by a pope. The biographies which follow are arranged 
in the order ; (1) the apostle; (2) kings; (3) other eminent men. 

PETER, ST, the chief of the Twelve Apostles. He is known 
also by other names : (a) “ Simon " ( 2 i/jnn ) in Mark four times 
and Luke seven times. 'Phis use only found in narrative 


| belore the* story of the mission of the apostles : it is also lound .11 
speec hes ; Matthew once, Mark once, and Luke twice. (If) " Simon 
who is called Peter " is found in Matthew twice and Acts four 
times, (r) “Simon Piter" is found in Matthew once, Luke 
I once, John seventeen times (and perhaps also in 2 Peter i. j, 
j where the text varies between Simon and Symcon. (d) “ Peter " 
is found in Matthew nineteen times, Mark eighteen times, 
Luke sixteen times. Acts fifty one times, John fifteen times. 

1 Galatians twice. 1 Peter once, (e) “Cephas" is found in John 
onca , Galatians four times. 1 C orinthians lour times. (/) Symcon 
(iiyucor) is lound in Acts once. It appears that the apostle 
had two names, each existing in a double form Greek and 
Hebrew, Symcon (yWJEtS) which was Graeeized according 
to the sound into Simon, and Cephas (SE' 3 ) which was 
Graeeized according to the meaning into Peter ( llcrpos). S\ meon 
and Simon are both well-known names in Aramaic .md Greek 
respectively, but Cephas and Peter are previously unknown. 
Symcon was no doubt his original Anynaic name, and the* 
earliest gospel, Mark, which has some claim specially to 
reproduce Petrine tradition, is careful to employ Simon until 
after the name Peter had been given, and not then to use it 
again. The Gospels agree in regarding Cephas or Peter as an 
additional name, which was given by Christ. Put they differ as 
to the occasion. According to Mark iii. 13 sqq. it was given on 
j the occasion of tlu* mission of the Twclw. According to 
1 John i. 42 it was given at his first call. According to 
Matt. xvi. 13 sqq. it was given after the* recognition of Jems as 
Messiah at Caesarea Philippi. 'This last account is the only 
one which describes any circumstances (for a further discussion 
I sec £ 3 (2) below). 

j According to the Gospels Peter was the son of John (’lowYi;?, 

1 John i. 42, xxi. 15 seep) or Jonas (’boras*, Matt. xxvi. 17). 

■ According to Mark i. 29 he was a fisherman of Capernaum, 

I but John i. 44 describes him and his brother Andrew as of 
Pcthsaida. From Mark i. 30 he is seen to have been nun 
and 1 (’or. ix. 5 suggests (but another interpretation is 
possible) that his wife* went with him on his missionary 
j journeys. In t Pet. v. 13 Mark is referred to as his son, but 
this is usually interpreted of spiritual kinship. According 4 o 
legend (Aeta A ierei et Achillei, and Acta Philippi) he had a 
daughter lVtronilla, but there is no reason for thinking that 
this is historical. 

The Gospel narratives are unanimous in desc ribing Peter as 
i one of the first disciples of Christ, and from the time of his call 
I he seems to have been present at most of the* chief Hlsior Jn 

j inc idents in the narrative, lie formed together the Gospel* 

! with the sons of Zcbedcc to some extent an inner up to the 

: c ircle within the Twelve, and this favoured group Rc*urreti* 

\ is spec ially mentioned as present on three occasions 

-the raising of the daughter of Jairus (Mark v. 22-43; 

! Malt. ix. 18 3<); Luke- \ iii. .j 1 59), the Iran .figuration (Mark 
! ix. 2 sqq.; Matt. xvii. 1 Mjq.; Luke ix. 28 sqq.) and tlu* scene 
in the* Garden at C.cth-eman* (Maik \i\. 32 sqq.; Matt. xxvi. 
39 sqq.). Ik* is also special!) mentioned in connexion with 
his call (Mark i. i 9 20; Matt. iv. iS sqq.; Luke v. 1 sqq.; 
John i. 40 sqq.); the healing ol his wife's mother (Mark i. 21 
sqq.; Matt. \iii. 14 .sqq.; Luke iv. 38 sqq.); the mission of 
| the Twclw* Apostles (Mark iii. 13 sqq.; Matt. x. 1 sqq.; Luke \i. 
12 sqq.) ; the* storm on the Lake ol Galilee (Mark vi. 45 sqq. 
Matt. xiv. 22 sqq.; John vi. i 9 sqq.); Ihe Messianic recognition 
at Caesarea Philippi (Mark vii. 27 sqq.: Malt. x\i. r 9 sqq.; 
Luke ix. 18 sqq.); th** incident of the payment of tribute by 
j th(; c oin found in the fish c aught by Peter (Matt. xvii. 25 sqq.) 

! and with various questions leading to parables or their expla- 
nations (Mark xiii. 36 sqq. ; Luke xii. 41; Matt, x \ iii. 2r sqq.; 

; Mark x. 28; Matt. xix. 27; Luke xviii. 28). In the week of 
j the Passion he appears in connexion with the incident of the 
withered fig-tree (Mark xi. 21; Matt. xxi. jo); a*s introducing 
! the eschatologic al discourse (Mark xiii. 3 sqq.); and as promi- 
nent during the- Last Supper (Luke xxii. 8 sqq.: John 
! xiii. .] son. ; Mark xiv. 27 sqq.: Matt. x\\i. 31 srjr j.).*- He 
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Nils present in (Jethseinaiie, ami tried to offer some rt.Mstam e to 
t lie arrest of Jesus (Markxiv. 47 ; Matt. xxvi. 51 ; Luke xxii. 50; 
John xviii. 10). After the arrest he followed the Lord to the 
scene of the trial, hut denied him and tied. The message of the 
voting man at the tornh (Mark xvi. 4) was especially addressed j 
to Peter, and it is clear that the genuine conclusion of Mark must | 
have contained an account of an appearance of the risen Lord | 
to him. 

Out of this mass of incidents the following are central and call | 
for closer critical consideration. j 

1. The Call of St Peter — (Mark i. 16-20; Matt. iv. iS 22; j 
Luke v. 1 11 ; John i. 40 42.) The account in Matthew is | 
praeticallv identical with that in Mark and is no doubt taken 
from the Marcan source, hut Luke and John have different 
traditions. The main points are as follow : according to Mark, I 
at the beginning of the Galilean ministry Jesus saw Peter and | 
Andrew fishing. lie called them, and they joined him. After 
this he went with them to Capernaum, preached in the syna- 
gogue, and healed Peter’s wife's mother. Luke, who certainly 
used Mark, has partly rearranged this narrative and partly 
rejected it in favour of a different version. According to him the 
visit to Capernaum and the healing of the wife's mother preceded 
the call of Peter, and this was associated with a tradition of 

a miraculous draught of fishes. The advantage of the Lucan 
reconstruction, so far as the first part is concerned, is that it 
supplies a reason for Peter's ready obedience, which is somewhat ! 
difficult to understand if he had never seen Jesus before. But it ! 
seems probable that this is the motive which led to the redac- 
torial change in Luke, and that the Marcan account, which is 
traditionally connected with Peter, ought to be followed. With 
regard to the narrative of the miraculous draught of fishes, the I 
matter is more complicated. Luke obviously preferred this j 
narrative to the Marcan account, but the fact that the same 
story comes in John xxi. suggests that there was an early 
tradition of some sueh incident of which the actual occasion | 
and circumstances were undetermined. Luke preferred to 
connect it with the call of Peter, the writer of John xxi. with his 
restitution : probably both are of the nature of redactorial 
guesses, and the Marcan account must be regarded as preferable 
to either. The Johannine account of the call of Peter is quite 
different. According to this it took place immediately after 
the baptism of Jesus, in Judaea not in Galilee. It is connected 
with the giving of the name Peter, which in Mark was not given 
until much later. 

2. The Confession of Peter at Caesarea Philippi. (Mark 
viii. 27-33; Matt. xvi. 13-23: Luke ix. iS 22.) According to 
Mark, Peter, in answer to the question of [rsus, recognized that 
He was the Messiah, but protested against the prophecy of 
differing which Jesus then added. This narrative is followed, 
with the exception of the last part, by Luke, who as usual is 
inclined to omit anything which could be regarded as derogatory 
to the Apostles. Matthew also uses the Marcan narrative, but 
adds to it. a new section from some other source which suggests ! 
that the name of Peter was conferred on this occasion — not, as j 
Mark says, at the first mission of the Twelve- and ('(infers on j 
him the key.’, of the kingdom of heaven and the right, of binding j 
and loosing. This must be probably 1 interpreted as a reference j 
to the prophecy concerning F.liakim in Isa. wii. 22, and to , 
technical use of the words “ binding " and “ loosing ” bv the 
scribes in authoritative decisions as to the obligations of the law. 

It thus confers on Peter a position of quite unique authority. 

It must, however, be noted that tin# power of binding and loosing ■ 
is given in Matt, xviii. iS to tin* whole body of disciples. This ’ 
seems to be an alternative version, also found onlv in Matthew. 
The question of the historical character of the Matthaoan ! 
addition to the Marcan narrative is exceedingly difficult ; but it ; 

1 Sec, however. A. Sulzfiach’s artnle in the Zeetsihr . /. A./. JfV.s.f. j 
(i9°0.p- ,f j°- He thinks there is an allusion to a room in the Temple ' 
where the grc5t keyiwas kept ; this room was called Kephas. because 1 
the key was placed in a recess closed by a stone. There is also a j 
valuable article; by \V. Kohler in the Archiv fur on swiss. | 

treating the question of the keys from the point of view of compara- 1 
five religion. j 
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is hard to think that if it were really authentic it would have 
been omitted from all the other gospels, and it perhaps belongs 
to the little group of passages in Matthew w hich seem to represent 
early efforts towards church legislation, rather than a strictly 
historical narrative, besides it is noticeable that in one other 
point Matthew has slightly remodelled the Man an narrative. 
According to tin* latter Jesus asked, “ JVhom say men that 1 
am ? ” and Peter replied “ the Messiah,” without qualification. 
But in Matthew the question is changed into ” Whom say men 
that the Son ul Man is ? ” and, whatever may be the original 
meaning of the phrase “ the son of man ” it cannot be doubted 
that in the gospels it means Messiah. Thus the simple answer 
of Peter in Mark would be meaningless, and it is replaced by 
“ The Messiah, the son of the living God,” \vhi» h is no longer 
a recognition of the Mcssiahship of Jesus (this is treated in 
Matthew* as an already recognized fact, cf. x. 23, xii. 40, &c.), 
but is a definition and an exaltation of the nature of the Messiah. 

3. The Conduct of Peter offer the Betrayal . — Tin consideration 
of this point brings one into touch with the two rival traditions 
as to the conduct of the disciples after the betrayal and cruci- 
fixion of the Lord — the Galilean and the Jerusalem narratives. 
There is one incident which must in any case he accepted as it 
is found in both narratives. This is the denial of Peter. It 
appears that Peter did not stay with the disciples and neither 
returned home immediately to Galilee (according to the Galilean 
tradition) nor sought hiding in Jerusalem (according to the 
Jerusalem tradition), but followed the Lord at a distance and 
was a witness of at least part of the trial before the Sanhedrim. 
He was detected and accused of being a disciple, which he denied, 
and so fulfilled the prophecy of Jesus that he would deny Him 
before the cock crowed. 

But putting this incident aside, the Galilean and Jerusalem 
traditions do not admit of reconciliation with one another. The 
former is represented by Mark. According to it the disciples 
all fled after the betrayal (though Peter waited until after the 
denial), and afterwards saw the risen Lord in Galilee. The 
details of this narrative are unfortunately lost, as the genuine 
conclusion of Mark is not extant. But Mark xiv. 28 and 
xvi. 7 clearly imply a narrative which described how the disciples 
returned to Galilee, there saw* the risen Lord, and perhaps even 
how* they then returned to Jerusalem in the strength of their 
newly recovered faith, and so brought into existence the church 
of Jerusalem as we find it in the Acts. It is also clear from Mark 
xvi. 7 that Peter w*as in some special way connected with this 
appearance of the risen Lord, and this tradition is confirmed by 
1 ('or. xv. 5, and perhaps by Luke xxiv. 34. 

The Jerusalem narrative is represented especially by Luke 
and John (excluding John xxi. as an appendix). According to 
this the disciples, though they lied at the betrayal, did not 
return to their homes, hut remained in Jerusalem, saw* the risen 
Lord in that city, and stayed there until after the day of Pente- 
cost. Attempts to reconcile these two narratives seem to he 
found in Matthew* and in John xxi. 

Obviously the choice which has to he made between these 
traditions cannot he adequately discussed here : it must suffice 
to say that intrinsic and traditional probability seem to favour 
the Galilean narrative. If so, one must say that after the denial 
Peter returned to Galilee probably to resume his trade of 
fishing and he there saw the risen Lord. This appearance is 
referred to in 1 for. xv. 5, and was certainly described in the lost 
conclusion of Mark. An account of it is preserved in John xxi., 
but it is here connected -probably wrongly- with a miraculous 
draught of fishes, just as the account of his call is in Luke. 

Immediately after the resurrection there is a missing link 
in the history of Peter. We know that he saw* the risen Lord, 
and, according to the most probable view*, that this 
was in Galilee; but the circumstances are unknown, ^jf^The 
and we have no account of his return to Jerusalem, Resurrection 
as at the beginning of the Acts the disciples are all according to 
in Jerusalem, and the writer, in contradiction to the * nd 

Marcan or Galilean narrative, assumes that they had 
never left it. The first pari of the Arts is largely concerned with 
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1 he work of Peter. He appears as the recognized leader ui the 
Apostles in their choice oi a new member of the Twelve to take 
the place of Judas Iscariot (Acts i. 15 sqq.); on the day oi 
Pentecost he seems to have played a prominent part in explaining 
the meaning of the scene to the people (Acts ii. 14 sqq.); and soon 
afterwards was arrested by the Jew s on the charge oi being a ring- 
leader in the disorders caused by the healing of the lame man at 
the “ Beautiful " gate of the temple, but was released. After 
this he appears as the leader of the apostles in the story nt 
Ananias and Sapphira, who perished at his rebuke for their 
duplicity (Acts v. 1 11). The last episode of this period is 
another arrest by the priests, which (‘ruled in his being scourged 
and released (Acts v. 17 sqq.). 

After this Peter's attention was directed to the growth of 
Christianity in Samaria, and he and John made a journey of 
inspection through that district, laying hands on those who had 
been baptized in order that, they might receive the Holy Spirit. 
Here Simon Magus (q. v.) was encountered. He was a magician 
who had been converted by Philip and baptized; he desired to 
obtain the power of conferring the Spirit, and offered Peter 
money for this purpose, but was indignantly repulsed. Aftei 
this Peter and John returned to Jerusalem. 

During the following stay in Jerusalem, the duration of which 
is not defined, Peter was visited by Paul (Acts ix. 26-20; 
Cal. i. 18), and a comparison of the chronological date afforded 
bv Gal. i. and ii. points to a year not earlier than ^(llarnack) 
or later than 38 (C. H. Turner) for this meeting. According to 
Galatians, Paul saw none of the apostles on this occasion except 
Peter and James : it is therefore probable that none of the others 
were then in Jerusalem. 

After this Peter made another journey, visiting especially 
Lvdda, Joppa and Caesarea. His stay at Lydda was marked 
by the healing of Aeneas (Acts ix. 32 4) and at Joppa by the 
resuscitation of Tabitha or Dorcas. While at Joppa he stayed 
with Simon the tanner, and thence was summoned to Caesarea 
to Cornelius the centurion. Tie hesitated whether to go, but 
was persuaded bv a vision and the injunction to call nothing 
unclean which God had cleansed. Cornelius was accordingly 
baptized. This is an important incident, as being the first ad- 
mission of a Gentile into the church ; but he was already “ God- 
fearing,” <f>n/it)Vfi€vo$ toc Ofov (Acts x. 1), which probably 
denotes some sort of connexion with the Jewish synagogue, 
though it is difficult to say exactly what it was. After this inci- 
dent Peter returned to Jerusalem. The members of the Churc 
were somewhat shocked at the reception of aVic.ntile : their view 
apparently was that the only road to Christianitv was through 
ludaism. They were, however, persuaded by Peter’s spec * 
(Acts xi. 4-17); but it is uncertain how far their concession went, 
and in the light of subsequent events it is probable that they still 
regarded circumcision as a necessary rite for all Christians. 

After the return of Peter to Jerusalem the most important 
events were the famine at Jerusalem, and the persecution of the 
Church by Herod. During the latter Peter was put in prison 
(Acts xii. 4 sqq.), hut was released by an angel; lie first went to 
the house of Mary, the mother of John Mark, and afterwards 
went to “ another place.” This expression has been interpreted 
to mean another town, and even to be an implied reference to 
Rome. This last suggestion, improbable though it. be, is his- 
torically important. The persecution of Iferod seems to have 
been in his last year, which was probably a.d. 43-44. There was 
a marked tendency to make the duration of Peter’s episcopate 
at Rome twenty-five years : and a combination of this tendency 
with the explanation that the crepo? to7to« was Rome probably is 
the origin of the traditional dating of the martyrdom of Peter 
in a.d. 67-68. There is, however, no justification for this view, 
and crepo? tottos need not mean more than another house in 
Jerusalem. 

The famine referred to in Arts xi. 27 sqq. probably began 
before the death of Herod, but it continued after his death, and 
the relief sent by the church at Antioch to Jerusalem through 
Paul and Barnabas probably arrived about the year 45. It is 
not stated in the Acts that Peter was present, and it is therefor- 


usually assumed that he was absent, but Sir \Y. M* Ramsay has 
argued in his St Paul the Traveller that the visit of Paul to 
Jerusalem with the famine relief is the meeting between Paul 
and Peter referred to in Gal. ii. as the occasion of an agreement 
1 between them as to the preaching of the gospel to Jews and 
Gentiles. This view is not generally accepted, but it has the 
great advantage of avoiding the dilhculty that otherwise Paul 
I in Gal. ii. 1 sqq. must describe as his second visit to Jerusalem 
what was really his third. According to Ramsay, then, Peter 
• was present during the famine, and made a private agreement 
| with Paul that the latter should preach to the Gentiles, and so 
! far Gentile Christianity was recognized, hut the conditions ol 
l he intercourse between Gentile and Jewish ( hristians were not 
defined, and the question of circumcision was perhaps not finally 
! settled. According to the more popular view the description in 
1 Gal. ii. applies to Acts \v. the so-called council of Jerusalem. 
This council met after the first missionary journey (1. a.d. 40) 
ol Paul to discuss the question of the Gentiles. Peter, who was 
present, adopted the view that Gentile C hristians were free from 
the obligation of the law , and this view was put into the form of 
the so called Apostolic decrees by James (Acts xv. 23 sqq.). 

The next information which we have about Peter is given in 
Gal. ii. 11 sqq. According to this he went to Antioch and at 
first accepted the Gentile C hristians, but afterwards drew back 
and was rebuked by Paul. On the ordinary interpretation this 
must have taken place alter the council, and it is exceedingly 
difficult to reconcile it with the attitude of IVtcr described in 
Acts xv., so that Mr C. II. Turner thinks that in this respect the 
account in Gal. ii. is not chronological, and places the visit ol 
Peter to Antioch before the council. If, however, we take the 
theory of Sir \V. M. Ramsay the matter is simpler. We thus 
get the compact between Paul and Peter during the famine, 
then a visit of Peter to Antioch, during which Peter first adopted 
and afterwards drew’ hack from the position which he had agreed 
to privately. 

This vacillation may then have been one of the causes which 
led up to the council, which may ha\e hwen held before, not, as is 
usually thought, after the sending of the Kpistle Hlstory 
to the Galatians. For this we have no knowledge after the 
ol details lor which the same certainty can be claimed. Council uT 
There are, however, \arimis traditions of importance. Jerusafl '"’- 
The following points arc noteworthy. 1 Gor. i. 12 suggests 
| possibility that Peter went to Gorinth, as there was a parts 
there which used his name. It is, however, possible that this 
party had merely adopted the principles which, as they had been 
told, perhaps falsely, were supported by the leader of the 
Twelve. Dionysius ol Gorinth (c. 170) states that Peter was in 
1 Corinth. This may represent local tradition or may he an 
I inference from 1 ('or. i. 12. 1 Peter suggests a ministry in the 

| provinces of Asia Minor. There is, of course, nothing improb- 
| able in this, and even if 1 Peter be not authentic, it is early 
j evidence for such a tradition, but it is also possible that Peter 
j wrote to converts whom he had not personally made. Ibis 
I tradition is found in Origen ( Hus. iii. 1), Kpiphunius 

1 {Haer. xxvii., vi.), Jerome (/V Vir. ill. 1) and other later writers; 
but it is possible that it is merely an inference from the epistle. 
Karly tradition connects Peter with Antioch, of which he is said 
to have been the first bishop. The first writer to mention it is 
Origen (How. vi. in Lucam ), but it is also found in the Clementine 
Homilies and Recognitions (How. 20, 23; Recog. 10, 68) and 
probably goes back to the lists of bishops which were drawn up 
in the 2nd century. Other important references to this tradition 
are found in Kus. ILL. iii. 26, 2; A post. Const, vii. 46; Jerome, 
He* Vir. ill. 1; Chronicon paschal e ; and Liber pond ficalis. The 
tradition of work in Antioch may well be historical. Otherwise 
it is a rather wild elaboration of Gal. ii. 11. The most important 
and widespread tradition is that Peter came to Rome; and 
though this tradition has often been bitterly attac ked, it seen s 
to be probable that it is at least in outline quite historical. 'J he 
evidence for it is earlier and better than that for any other 
tradition, though it is not quite convincing. 

The earliest w itness to a residence of Peter in R^ime is probable 
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i Peter, for (~co Petek, Ehmi is of) it i; probable that the 
referenee to Babylon might to be interpreted as meaning Rome. 
If so, and it the epistle he genuine, this is eonelusive evidenee 
that Peter was in Rome. Even if the epistle he not genuine 
it is e\ idenee of the same tradition. Xnr i - eorroboration larking : 
Element (c. a.d. 07) refers to Peter and Paul as martyrs (i Clem. 
5 6) and says that “ To these nun . . . there was gathered a 
great company of the elect who . . . became an example to us." 
t his points in two wavs to a marts rdom ol Peter in Rome, (1) 
because Peter and Paul are co-ordinated, and it is generally 
admitted that the latter suffered in Rome, (2) because they seem 
to be joined to the great company of martyrs who are to be an 
example to the Church in Rome. Similarly Ignatius (<*. a.d. 115) 
says to the Romans (Rom. iw), I do not command vou as Peter 
and Paul/’ The suggestion obviously is that the Romans had 
been instructed by these Apostles. Hv the end of the 2nd 
century the tradition is generally known : Irenacus (3, 1, 1), 
(dement of Alexandria (comment, on 1 Peter), Origcn (Ilom. vi. 
in Liuivn). TcrtulliaYi (Scarp. 15, and several passages) are 
explicit on the point, and from this time onwards the tradition 
is met with everywhere. There is also a tradition, found in 
lrcnaeus (3, 1,1) and in many later writers, and supported by 
1 Pet. v. 13, and by the statements of Papias (Hus, //. E. 3, 39, 
15) that Mark acted as Peter's assistant in Rome and that his 
gospel is based on recollections of Peter's teaching. 

This evidence is probably sufficient to establish the fact that 
Peter, like Paul, had a wide missionary career ending in a violent 
death at Rome, though the details are not recoverable. The 
chronological question is more difficult both as regards the 
beginning and the end of this period of activity. 

The Acts, in describing the visits of Peter to Samaria, Joppa, 
Lydda and Caesarea, justify the view that his missionarv activity 
rhe began quite earh . Gal. ii. 11 and 1 Cor. ix. 5 show 

Chronology thilt ^ rts minimizes rather than exaggerates this 
of Peter's activity; the Antiochian tradition probably repre- 
wider sents a period of missionary activity with a centre 
Work° aary at ^ nt ‘ ()( 'h» similarly the tradition of work in Asia 
is possibly correct as almost certainly is that of the 
vjsit to Rome. Put we have absolutely no evidence justifying 
a chronological arrangement of these periods. Even the silence 
of Paul in the epistles of the captivity proves nothing except 
that Peter was not then present; the same is true of 2 Tim. 
even if its authenticity he undoubted. 

The evidence as to the date of his death is a little fuller, hut 
not quite satisfactory. The earliest direct witness is Tertullian, 
wTio definitely states that Peter suffered under Nero by cruci- 
fixion. Origcn also relates the latter detail, and adds that at 
his own request Peter was crucified head downwards. Probably 
John xx i. 18 sec j. is a still earlier reference to his crucifixion. 
Fuller evidenee is not found until Eusebius, who dates the arrival 
of Peter at Rome in 43 and his martyrdom twenty-five years 
later. Hut the whole question of the Eusebian chronology 
is very confused and difficult, and the text of the Chronicnn is 
not certain. The main objection to this date is based partly 
on general probability, partly on the language of ('lement of 
Rome. It is more probable on general grounds that the martyr- 
dom of Peter took place during the persecution of Christians in 
64, and it is urged that. ( lenient's language refers to this period. 
It is quite possible that an error of a few years has crept into the 
Eusebian chronology, which is probably largely based on earlv 
episcopal lists, and therefore many scholars are inclined to think 
that 64 is a more probable date*than 67. As a rule the dis- 
cussion has mainly been between these two dates, but Sir VV. M. 
Ramsay, in his Church in the Roman Empire , has adopted a 
different line of argument. He thinks that t Peter was written 
c. a.d. 80, but that it may nevertheless be Petrine; therefore he 
lays stress on the fact that whereas the tradition that Peter was 
in Rome is early and probably correct, the tradition that he was 
martyred under hfero is not found until much later. Thus he 
thinks it possible that Peter survived until c. 80, and was 
matfyred under the Flavian emperors. The weak point of 
this theory is that Clement and Ignutim bring Peter and Paul 


| together in a way which seems to suggest that they perished, 
if not together, at least at about the same time. If this view 
he rejected and it is necessary to fall hack on the choice between 
04 and fiy, the problem is perhaps insoluble, but 64 has somewhat 
more intrinsic probability, and 67 can he explained as due to 
an artificial system of chronology which postulated for Peter an 
( piseopate of Rome of twenty-live years-# -a number which comes 
so often in the early episcopal lists that it seems to mean little 
more than “ a long time," just as “ forty years " does in the Old 
Testament. On the whole (>4 is the most probable date, hut it 
E very far from certain : the evidence is insufficient to justify 
any assurance. 

For further information and discussion see especially Harnaek’s 
( 'tuonologir, and Hi. shop Chase’s article in Hustings - Dictionary of 
the Hiblr. The latter is in many wavs the most complete statement 
ot the tacts at present published. 

Cains, who lived in the beginning of the 3rd century (see Eus. 
//. E . 2, 25), stated that the rpoirata (i.e. probably the burial- 
place, not that of execution) of Peter and Paul were 
on the Vatican. This is also found in the Acta Petri , ^ p£f™ ve 

84 (in the Lib. Pont., ed. Duchesne, p. 52 soq., 118 
sqq.). From this place it appears that the relics (whether 
genuine or not) were moved to the catacombs in a.d. 258 
(cf. the Drpositis martyrum , and see Eightfoot's Clement , i. 240); 
hence arose the tradition of an original burial in the catacombs, 
found in the liieronymian Martvrology. 

For further information and investigations see Duchesne, Liber 
pontificahs ; Lipsius, Die A poky. A pastel ge sc h, ; and Erhes, “Die 
Todcstagc del* Apostcl Paulas u. Petrus, in I e \tc mid Vntcr- 
siu Jiuni'iii , X.E., iv. 1. (K. L.) 

PETER I., railed “ the Great ” (1672-1725), emperor of Russia, 
son of the tsar Alexius Mikhailovich and Xatalia Naruishkina, 
was horn at Moscow* on the 30th of May 1^72. II is earliest 
teacher (omitting the legendary Scotchman Menzics) was the 
dyak, or clerk of the council, Nikita Zotov, subsequently the 
court fool, who taught his pupil to spell out the liturgical and 
devotional books on which the children of the tsar were generally 
brought up. After Zotov’s departure on a diplomatic mission, 
in 1680, the lad had no regular tutor. From his third to his 
tenth year Peter shared the miseries and perils of his family. II is 
very election (1682) was the signal for a rebellion, lie saw one 
of his uncles dragged from the palace and butchered by a savage 
mob. He saw* his mother’s beloved mentor, and his own best 
friend, Artamon Matvveev, torn, bruised and bleeding, from 
his retaining grasp and hacked to pieces. The haunting 
memories ol these horrors played havoc with the nerves of a 
supersensitive ihild. The convulsions from which he suffered 
so much in later years must be partly attributed to this violent 
shock. During the regency of his half-sister Sophia (1682 1689) 
he occupied the subordinate position of junior tsar, and after 
the revolution of 1689 Peter was still left pretty much to himself. 
So long as lie could indulge freely in his favourite pastimes — ship- 
building, ship-sailing, drilling and sham fights — he was quite 
content that others should rule in his name. He now found a 
new friend in the Swiss adventurer, Francois Lefort, a shrewd 
and jovial rascal, who not only initiated him into all the 
mysteries of profligacy (at the large house built at Peter’s 
| expense in the German settlement), but taught him his true 
business as a ruler. His mother’s attempt to wean her prodigal 
son irom his dangerous and mostly disreputable pastimes, by 
forcing him to marry the beautiful but stupid Eudoxia Lopu- 
khina (Jan. 27, 1689), was a disastrous failure. The young 
couple were totally unsuited to each other. Peter practically 
deserted his unfortunate consort a little mure than a year after 
their union. 

The death of his mother (Jan. 25, 1691) left the young 
tsar absolutely free to follow his natural inclinations. Tiring 
of the great lake at Percy aslavl, he had already seen the sea 
for the first time at Archangel in July 1683, and on the 1st of 
May 1694 returned thither to launch a ship built by himself the 
year before. Shortly afterwards he nearly perished during a 
storm in an adventurous voyage to the Solovetsky Islands in 
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the White Sea. His natural bent was now patent. From the 
first the lad had taken an extraordinary interest in the teihnieal 
and meehaniral arts, and their application to military and naval 
science. He was taught the use of the astrolabe (which Prince 
Yakov Dolgoruki, with intent to please, had brought him from 
Paris) by a Dun liman, Franz. Timmerman, who also instructed 
him in tlv* rudiments (tf' geometry and fortifications, lie had 
begun to build his ow n boats at a very early age, and the ultimate 
result ot these pastimes was the creation ot the Russian nuvv. 
He had already surrounded himself with that chuiaeteristicaliv 
Petrine institution “the jolly company," or “the eompam I 
as it was generally called, ('(insisting ot all his numerous personal 
triends and ( usual acquaintances. “The company" was j 
graduated into a sort of mock hierarchy, political and ecclesi- 
astical, and shared not only the orgies but also the labours of the 
tsar. Merit was the sole qualification for promotion, and Peter | 
himself set the example to the other learners bv gradually I 
rising from the ranks. In t O 05 h<? had only advanced to the 
post of “ skipper " in his own navy and of “ bombardier ’’ in 
his own army. It was, however, the disreputable Retort who, . 
for the sake of his own interests, diverted the young tsar horn | 
mere pleasure to serious enterprises, by persuading him first ! 
to undertake the Azov expedition, and then to go abroad to j 
( umplete his education. j 

Bv this time the White Sea had become too narrow for Peter, J 
and he was looking about him for more hospitable waters. The j 
Baltic was a closed door to Muscovy, and the key to it was held j 
bv Sweden, 'flic Caspian remained: and it had (or long been j 
a common saying with foreign merchants that the best wav j 
of tapping the riches of the Orient was to secure possession 
of this vast inland lake. But so long as the Turks and Tatars 
made the surrounding steppes uninhabitable the Caspian was 
a possession of but doubtful value. 'Ehe first step making for 
security was to build a fleet strong enough to provide against 
the anarchical condition of those parts; but this implied a direct j 
attack not only upon the Crimean khan, who was mainly 
responsible for the conduct of the* Volgau hordes, but upon the 
khan's suzerain, the Turkish sultan. Nevertheless Peter did j 
not hesitate. War against Turkey was resolved upon, and • 
Azov, the chief Turkish lortress in those regions, which eonh 
he approached by water from Moscow, became the Russian 
objective. From the 8th of July to the 22nd of September 
1695 the Muscovites attempted in vain to capture Azov. On 
the 22nd of November Peter re-entered Moscow. His first 
military expedition had ended in iinrnit igitted disaster, yet | 
from this disaster is to be dated the reign of Peter the (Jreat. | 
Immediately after his return he sent to Austria and Prussia 1 
for as many sappers, miners, engineers and carpenters as money | 
could procure. He meant to build a licet strong enough to 
present the Turkish fleet from relieving Azov. The guards 
and all the workmen procurable were driven, 'forthwith, in 
bands, to all the places among the forests of the Don to fell 
timber and work day and night, turning out scores of vessels of 
all kinds. Peter himself lived among his workmen, himsell 
the most strenuous of them all, in a small two roomed wooden 
hut at Voronezh. Py the middle of April two warships, twenty 
three galleys, tour fireships and numerous smaller craft were j 
safely launched. On the 3rd of May “ the sea caravan " sail'd j 
from Voronezh, “Captain Peter Aleksyeevic li ” commanding 
the galley -flotilla Irom the galkv “ Prineipium," built bv his 
own hand. The new Russian fleet did all that was required 
of it by preventing the Turks Irom relieving Azov by water; 
and on the iXth of July the fortress surrendered. Peter now- 
felt able to advance along the path of progress with a quicker 
and a firmer step. Jt was resolved to consolidate the vi( torv by 
establishing a new naval station at the head of the Sea of Azov, 
to which the name of Taganrog was given. Put it was necessary 
to guarantee the future as well as provide for the present. 
Turkey was too formidable to be fought single-handed, and it 
was therefore determined to send a grand embassy to the 
principal western powers to solicit their co-operation against 
the Porte. On the 10th of March i6c)f this embassy, under the | 


leadership of Ldort, si l out on its travels. Peter attached 
himself to it as a volunteer sailorman, “ Peter Mikhailov,’ 1 
so as to have greater facility for learning ship-building and other 
technical sciences. As a political mission it tailed utterly, the 
great powers being at that period far more interested in western 
than in eastern affairs. But personally Peter learnt nearly 
all that he wanted to know’ gunnery at Kdnigsbcrg, ship- 
building at Saardam and Deptford, anatohiy at Leiden, engrav- 
ing at Amsterdam and was proceeding to Venice to complete 
his knowledge ot navigation when the revolt of the stryeltsv , 
or musketeers (June ihijS). recalled him to Moscow’. ' 1 'his 
revolt has been great lv exaggerated. It was suppressed in an 
hour’s time by the tsar's troops, of whom only one man was 
mortally wounded: and the horrible vengeance (Septcmber- 
Octobcr iO()S) which Peter on his return to Russia wreaked upon 
the captive musketeers was due not to any actual fear of these 
antiquated warriors, hut to his consciousness that behind them 
stood the reactionary majority of the nation who secretly 
sympathized with, though they durst not assist, the rebels. 

Peter's foreign tour had more than ever convinced him of 
the inherent superiority of the foreigner. Imitation had 
necessarily to begin with externals, and Peter at once fell foul 
of the long beards and Oriental costumes which symbolized 
the arch-conservatism ol old Russia. On the 2(>th of April 1698 
the chief men of the tsardom were assembled round his wooden 
hut at Preohruzhenskove, and Peter with his own hand deliber- 
ately clipped off the bean Is and moustaches of his chief boyars. 
The iikuz of the 1st of September 1O9S allowed as a compromise 
that beards should be worn, but a graduated tax was imposed 
upon their wearers. The wearing of the ancient costumes was 
forbidden bv the uhoz of the }lh of January 1700; thenceforth 
Saxon or Magyar jackets and French or Herman hose were 
prescribed. That the people themselves did not regard the 
reform as a trifle is plain from the numerous rebellions against 
it. P>\ the uhaz of the 20th of December i0<)<) it was next 
commanded that henceforth the new year should not be 
reckoned, as heretofore, from the 1st of September, supposed 
to he the date of the creation, but from the first day of January, 
awn* donum. 

The year 1 700 is memorable in Russian history as the starting*- 
point of Peter’s long and desperate struggle for the hegemony of 
the north. He had concluded peace with the Porte (June 13, 
1700) on very advantageous terms, in order to devote himself 
wholly to a war with Sweden to the end that Russia might gain 
her proper place on the Baltic. The possession of an ice-free 
seaboard was essential to her natural development; the creation 
of a fleet would follow inevitably upon the acquisition of such a 
seaboard; and she could not hope to obtain her due share of the 
trade and commerce of the world till she possessed both. All the 
conjunctures seemed favourable to Peter. The Swedish govern- 
ment was in the hands of an untried lad of sixteen; and the 
fine fleets of Denmark, and the veteran soldiers of Saxony, were 
on the same side as the myriads of Muscovy. It seemed an 
easy task for such a coalition to wrest the coveted spoil from 
the voimg ('harles XII.; vet Peter was the only one of the tliree 
conspirators who survived the Twenty-one Years' \Yar in which 
thev so confidently embarked during the summer of 1701. Tie 
was also the only one of them who got anything by it. C harles’s 
immersion in the Polish bog ’ (1 702- 1707), as Peter phrased 
it, enabled the tsar, not w ithout considerable expense and trouble, 
to conquer Ingria and lav the foundations of St Petersburg. 
In these early days Peter would very willingly have made peace 
with his formidable rival if he had been allowed to retain these 
comparatively modest conquests. From 1707 to 1709 the war 
on his part was purelv defensive; Charles would not hear of 
peace till full restitution had been made and a w\ir indemnity 
paid, while Peter w # as fully resolved to perish rather than sur- 
render his “ paradise," Petersburg. After Pultava (June 26, 
1709), Peter, hitherto commendablv cautious <rven tb cowardice, 
but now puffed up with pride, rashly plunged into as foolhardy 
an enterprise as ever his rival engaged in. The campaigrj of 
the Truth (March to July 1711) must have bccji fatal to the 
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tsar but for the incalculable behaviour of the omnipotent grand 
vizier, who let the Russian army go at the very instant when it 
lav helpless in the hollow of his hand. Even so, Peter, by tlu* 
peace of the Pruth, had to sacrifice all that he had gained by 
the A/ov expedition fifteen years previously. On receiving 
the tidings of the conclusion of the peace of Nystad (August 
30, 1721), Peter declared, with jurtect justice, that it was 
the most profitable peace Russia had ever concluded. The 
gain to Russia was, indeed, much more than territorial. In 
surrendering the pick of her llaltic provinces, Sweden had 
surrendered along with them the hegemony of the north, and 
all her pretensions to be considered a great power. 

'fhe Great Northern War was primarily a training school fora 
backward young nation, and in the second place a means of 
multiplying the material resources of a nation as poor as she 
was backward. During the whole course of it the process of 
internal domestic reformation had been slowly but unceasingly 
proceeding. Brand-new institutions on Western models were 
gradually growing i*p among the cumbrous, antiquated, worn- 
out machinery of old Muscovy; and new men, like Menshikov, 
Golovkin, Apraksin, Osterman, Kurakin, Tolstoy, Shafirov, 
Prokopovich, Yaguszhinsky, Yavorsky, all capable, audacious, 
and brimful of new ideas, were being trained under the eye of 
the great regenerator to help him to carry on his herculean 
task. At. first the external form of the administration remained 
much the same as before. The old dignities disappeared of 
their own accord with the deaths of their holders, for the new 
men, those nearest to Peter, did not require them. “ The 
Administrative Senate " was not introduced till 1 7 t r , and only 
then because the interminable war, which required Peter's 
prolonged absence from Russia, made it impossible for him to 
attend to the details of the domestic administration. Still 
later came the “Spiritual Department/* or “Holy Synod" 
( January 1721), which superseded the ancient patriarchate. It 
was established, we are told, “ because simple folks cannot 
distinguish the spiritual power from the sovereign power, and 
suppose that a supreme spiritual pastor is a second sovereign, 
the spiritual authority being regarded as higher and better than 
the temporal." From the first the regenerator in his uka.AS 
\vas careful to make everything quite plain. He was always 
explaining why he did this or that, why the new’ was better 
than the old, and so on ; and we must recollect that these were 
the first lessons uf the kind the nation had ever received. The 


Towards the end of the reign the question of the succtsmoh 
to the* throne caused the emperor some anxiety. The rightful 
heir, in the natural order of primogeniture, was the little grand 
duke Peter, son of the tsarevieh Alexius a child of six; but 
Peter decided to pass him over in favour of his own beloved 
consort Catherine. The ustav, or ordinance of 1722, heralded 
this unheard-of innovation. Time-honoured custom had 
hitherto reckoned primogeniture in tfie male line as the best 
title to the Russian crown ; in the ustav of 1722 Peter denounced 
primogeniture in general as a stupid, dangerous, and even 
unscriptural practice of dubious origin. The ustav was hut 
a preliminary step to a still more sensational novelty. Peter 
had resolved to crown his consort empiess, and on the njth 
of November 1723 he issued a second manifesto explaining" at 
some length why he was taking such an unusual step. That 
he should have considered any explanation necessary demon- 
strates that he felt himself to be treading on dangerous ground. 
The whole nation listened aghast to the manifesto. The corona- 
tion of a woman was in the eyes of tlu* Russian people u 
scandalous innovation in any case, and the proposed coronation 
| was doubly scandalous in view of the base and disreputable 
| origin of Catherine herself (see Catherine I.). Put Peter had 
his way, and the ceremony took place at Moscow with 
extraordinary pomp and splendour on the ;th of May 1724. 

During the last four years of his reign Peter's policy was 
predominantly Oriental. He had got all he wanted in Europe, 
ini t the anarchical state of Persia at the beginning of 1722 
opened up fresh vistas of conquest. T lie war which lasted 
from May 1722 to September 1723 was altogether successful, 
resulting in the acquisition of the towns of Baku and I)crbent 
and the Caspian provinces of Gilan, Mazandaran and Astarabad. 
The Persian campaigns won* out the feeble health of Peter, 
who had been ailing for some time. A long and fatiguing 
tour of inspection over the latest of his great public works, 
the Eadoga Canal, during tin* autumn of 1724, brought back 
I another attack of his paroxysms, and he reached lVters- 
! burg too ill to rally again, though he showed himself in 
public as late as the 16th ol January 1725. lie expired in 
the arms of his consort, alter terrible suffering, on the 28th 
• of that month. 

Peter's claim to greatness rests mainly on the fact that from 
| first to last he clearly recognized the requirements of the Rus- 
j sian nation and his own obligations as its ruler. It would 


whole system of Peter was deliberately directed against the chief 
evils from which old Muscovy had always suffered, such as 
dissipation of energy, dislike of co-operation, absence of responsi- 
bility, lack of initiative, the tyranny of the family, the insignifi- 
cance of the individual. The low social morality of all classes, 
even when morality was present at all, necessitated the regenera- 
tion of the nation against its will, and the process could therefore 
only he a violent one. Yet the most enlightened of Peter's 
contemporaries approved of and applauded his violence; some 
of them firmly believed that his most energetic measures were 
not violent enough. Thus Ivan Poroshkov, Peter's contempo- 
rary, the father of Russian political economy, writes as follows : 
“ if any land he over-much encumbered with weeds, corn cannot 
be sown thereon unless the weeds first he burned with fire. 
In the same way, our ancient inveterate evils should also be 
burnt with fire." Peter himself carried this principle to its 
ultimate limits in dealing with his unfortunate son the Tsarevieh 
Alexius (q.v.). From an ethical and religious point of view 
the deliberate removal of Alexius was an abominable, an 
inhuman crime : Peter justified it as necessary for the welfare 
of the new Russia which he had called into existence. 

The official birthday ol the Russian Empire was the 22nd 
of October 1721, when, alter a solemn thanksgiving service 
in the Troitsa Cathedral for the peace of Nystad, the tsar pro- 
ceeded to the senate and was there acrlainfed : “ Father . of the 
Fathcrlandi Pet^r the Great, and Emperor of All Russia/’ 
Some Russians would have preferred to proclaim Peter as 
Emperor of the* East; but Peter himself adopted the more 
patriotic title. 


I have materially lightened his task had he placed intelligent 
: foreigners at the luad of every department of state, allow ing them 
gradually to train up a native bureaucracy. But for the sake of 
the independence of the Russian nation lu* resisted the temptation 
of taking this inviting but perilous short-cut to greatness. He 
was determined that, at whatever cost, hardship and incon- 
venience, Russia should be ruled by Russians, not by foreigners; 
and before his death he had the satisfaction of seeing every 
important place in his empire in the hands of capable natiu-s 
of his own training. But even in his most sweeping reforms 
he never lost sight of the idiosyncrasies of the people. IN* 
never destroyed anything which lu*. was not able to replan* 1 } 
something better. He possessed, too, something of the lu nc.c 
nature of the old Russian bugatuirs , or demigods, as we see them 
in the shizki and the builinui. Ill’s expansive nature loved 
width and space. No doubt this last of the bogatuirs possessed 
the violent passions as well as the wide views of his prototypes. 
All his qualities, indeed, were on a colossal scale. His rage was 
cyclonic: his hatred rarely stopped short of extermination. 
His banquets were orgies, his pastimes convulsions. He lived 
and he loved like one of the giants of old. ' There are deeds 
of his which make humanity shudder, and no man equally 
great has ever descended to such depths of cruelty and treachery. 
Yet it may generally be allowed that a strain of nobility, of 
which we occasionally catch illuminating glimpses, extorts 
from time to time an all-forgiving admiration. Strange, too, 
as it may sound, Peter the Great was at heart profoundly 
religious. Few men have ever had a more intimate persuasion 
that they were but instruments for good in tlu* hands of God. 
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PETER II. (1715-1730), emperor of Russia, only son of tin* ' 
tsarevieh Alexius, was born on the 18th of October 17 
From his childhood the orphan grand duke was kept in the 
strictest seclusion, liis grandfather, Peter the Great, systemati- 
cally ignored him. His earliest governesses were the wives 
of a tailor and a vintner from the Dutch settlement ; a sailor 
called Norman taught him the rudiments of navigation; and, 
when he grew older, he was placed under the care of a Hungarian 
refugee, Janos Xeikin, who seems to have been a conscientious 
teacher. During the reign of Catherine I. Peter was quite 
ignored ; but just before her death it became clear to those 
in power that the grandson of Peter the Great could not be kept 
out of his inheritance much longer. The majority of the nation 
and three-quarters of the nobility were on his side, while his 
uncle, the emperor Charles VI., through the imperial ambassador 
at St Petersburg, Rabutin, persistently urged his claims. The 
matter was arranged between Menshikov, Osterman and Rabu- 
tin; and on the 1 8th of May 1727 Peter II., according to the 
terms of the supposed last will of Catherine L, was proclaimed 
sovereign autocrat. The senate, the privy council and the 
guards book the oath of allegiance forthwith. The education 
of the young prince was wisely entrusted to the vice-chancellor 
Osterman. Menshikov, who took possession of Peter II. and 
lodged him in his own palac e on the Vasily island, had intended 
to marry Peter to his daughter Maria; the scheme was bus- | 
t rated b^ liis fall (Sept. 21, 1727); but Peter only fell into the j 
hands of the equally unscrupulous Dolgoruki, who carried 
him away from Petersburg to Moscow. Peter's coronation | 
was celebrated at that city on the 25th of February 1728. ! 
He was betrothed to Catherine, second daughter of Alexis j 
Dolgoruki, and the wedding was actually fixed for the 30th 
of January 1730; but on that very day the emperor died of 
small-pox. 

PETER III. (1728-1762), emperor of Russia, only son of 
Charles Frederick, duke of Holstein-Gottarp, and of Anne, eldest 
surviving daughter of Peter the Great, was born at Kiel on the 
2 1 st of February 1728. In December 1741 he was adopted by 
his aunt, Elizabeth Petrovna, as soon as she was safely estab- 
lished on the Russian throne, and on the 1SU1 of November 
1742 was received into the Orthodox Church, exchanging his 
original name of Karl Peter Ulrich for that of Peter Fedorovich. 
On the 2 1 st of August 1745, by the command of his aunt, la- 
married the princess Sophia Augusta Frederica of Anhalt- 
Zerbst, who exchanged her name for that of Catherine Aleksye- 
evna. The union between a prince who physically was some- 
thing less than a man and mentally little more than a chil(’ 
and a princess of prodigious intellect and an insatiable love 
of enjoyment, was bound to end in a catastrophe. But there 
is no foundation for the stories of Peter's neglect and bmtalitx . 
It took the spouses live years to discover that their tastes were 
divergent and their tempers incompatible. Even when Peter III. 
succeeded his aunt on the 5th of January 1762, he paid off all 
the debts that Catherine had contracted w ithout inquiring what 
they were for. On her birthday, in April, he made her a present 
of domains worth £ 10,000 per annum, though Ik* had already 
readjusted her establishment on a truly imperial scale. A great 
deal has been made of Peter's infidelity towards his consort; 
but the only one who really suffered from his liaison with the 
ugly, stupid and vixenish countess Elizabeth Vorontsova was 
the unfortunate emperor. So far from being scandalized by 
the juxtaposition of “ Das Fraulein \ in the Winter Pa:ace, 
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Catherine accepted it as a matter of course, provided that hei 
own relations with the. handsome young guardsman, Gregory 
Orlov, were undisturbed. Nor was Peter s behaviour to lib 
consort in public of the outrageous character we have been 
led to suppose. Peter, in fact, was too good-natured and incon- 
sequent to pursue, or even premeditate, any deliberate course 
ol ill-treatment. No personal wrongs, but the deliberate deter- 
mination of a strong-minded, capable woman to snatch the reins 
of government from the hands of a semi-imbecile, was the cause 
of Peter's overthrow, and his stupendous blunders supplied 
Catherine with her opportunity. Peter's foreign policy was 
the absolute reversal of the policy of his predecessor. He had 
not been on the throne for two months when he made pacific 
overtures to the wcllnigh vanquished king of Prussia, whom he 
habitually alluded to as “ the king my master.” Peter’s 
enthusiastic worship of Frederick resulted in a peace (May 5) 
and then (June 19) in an offensive and defensive alliance 
between Russia and Prussia, whereby Peter restored to Prussia 
all the territory won from her by Russia ^luring the last five 
years at such an enormous expense of men and money, and 
engaged to defend Frederick against all his enemies. 'Phis was 
followed up by a whole series of menacing rescripts addressed 
by Peter to the court of Vienna, in which war was threatened unless 
Austria instantly complied with all the demands of the king 
of Prussia, f inally he picked a quarrel with Denmark for not 
accepting as an ultimatum the terms to be submitted bv Russia 
to a peace conference to meet at Berlin for, the purpose of 
adjusting the differences between the two powers.** On the 6th 
of July the Russian army receded orders to invade Denmaik 
by way of Mecklenburg. This advance was only arrested, 
when the opposing forces were almost within touch of each 
other, bv the tidings that a revolution had taken place at St 
Petersburg, and that Peter III. was already a prisoner in the 
hands of his consort. The coup d'etat of tin* yth of July 1762 
properly belongs to the history of Catherine II. (q.v.), Here 
only a few words must be said as to the mysterious death of 
Peter at the castle of Ropslia, to which he was removed imme- 
diately after his surrender. Here he remained from the evening 
of the qth to the afternoon of the 18th of July. At first. Catherine 
and her counsellors coukl not make up their minds what to def 
with “ the former emperor.'’ Imprisonment in Schlusselburg 
for life, or repatriation to Holstein, were proposed only to he 
rejected as dangerous. The Orlovs had even stronger motives 
than Catherine for suppressing the ex-emperor, for Gregory 
Orlov aspired to win the hand as well as the heart of his imperial 
mistress, and so long as Catherine's lawful husband lived, even 
in a prison, such a union would be impossible. The available 
evidence points to the irresistible conclusion that on the after- 
noon of the 1 8th of July 1762, Peter III., with his consort’s con- 
nivance, was brutally murdered at Ropslia by Alexius Orlov, 
Theodore Baryatinski, and several other persons still unknown. 

See R. N. Bain, Peter III., T'.mperor of Russia (London, 1902); 
V. A. Bilbasov, Histoiy of Catherine II. (Kus.), vol. i. (Beilin, 
1900). (K. N. B.) 

PETER (Pedro), the name of several .Spanish kings. 

Peter I., king of Aragon (r. 1 074-1 104), son of Saneho Ramirez, 
the third in order of the historic kings of Aragon, belonged to 
times anterior to the authentic written history of his kingdom; 
and little is known of him save that he recovered Iluesca from 
the Mahommcdans in 1096. 

| Peter II., king of Aragon ( r 1 74 1213), son of Alphonso IE 
and his wife Saneia, daughter of Alphonso VIII. of Castile, 
was born in 1174. He had a very marked and curious personal 
character. As sovereign of lands on both sides of the Pyrenees, 
lie was affected by very different influences. In his character 
of Spanish prince lie was a crusader, and he took a distinguished 
part in the great victory over the Almobades at the Navas de 
Tolosa in 1212. But his lands to the north of the Pyrenees 
brought him into close relations with the Allygensi*. He was 
a favourer of the troubadours, and in his w.ays of life he indulged 
in the laxity of Provencal morals to the fullest extent. \\ e 
are told in the chronicle written by Desclot soon after his tiihe, 




that Petri* was only trapped into cohabiting with hi- wife l>\ 
the device which is familiar to readers of Measure far Measure. 
In the rear after the battle of the Navas de Tolosa he took up 
arms against the crusaders of Simon of Montlort, moved not 
hv svmpathv with the Albigenses, but by the natural political 
hostility of the southern princes to the conquering intervention 
of the north under pretence of religious zeal. His son records 
the way in which he spent the night before the battle of Muret 
with a crudity of language which defies translation, and tells us 
that his father was too exhausted in the morning to stand at 
Mass, and had to be lifted into the saddle by his squires. Peter 
none the less showed the greatest personal valour, and his body, 
recognizable by his lofty stature and personal beauty, was 
found on the* field after the rout (Sept. 12, 1213). 

See Chronicle of /awes T. of Aiaqon, translated by J. Forster 
(London, 1883) ; and Life and l hues of James the laid the Conqueror, 
by F. Darwin Swift (Oxford. iNgj). 

Peter III., king of Aragon (123b 12S5), son of James the 
Conqueror, and hi* wife Yolande, daughter of Andrew II. of 
Hungary, was horn in 123b. Having married Constance, 
(laughter of Manfred of Peneventimi, he eame forward as the 
representative of the claims of the llohcnstaufen in Naples 
and Sicilv against Charles, duke of Anjou. Peter began the 
long strife of the Angevine and Aragonese parties in southern 
Italy. His success in conquering Sicily earned him the surname 
of “ the Great." He repelled an invasion of Catalonia under- 
taken by the king of France in support of Charles of Anjou, and 
died on the 8th of November 1285. 

For the personal character of Peter III., the best witness is the 
Chronicle ot Kamonde Muntcinez — lepimted ill the ouginal Catalan 
bv K Lanz, lateral isJn r Vtiein in Stuttqait, \<»1. mi. (184 p f and in 1 
J 'reiuh bv Diu hoii, Coll, de s 1 hi oirqiu .•> nationules (Palis, 1824 
1828). See also ( ). Cartclliiri, Petti eon Ataman mid die Sizihan- 
ische I 'espev (Heidelberg, 1004). 

Petek TV., king of Aragon (e. 1 31 7-1 3S7Y m>u of Alphonso IV. 
and his wife Terasa d’Enteea, is known as “ The Ceremonious " 
and also as “ he of the dagger/’ He acquired the first title 
by the rigid etiquette lie enforced, as one means of checking 
the excessive freedom of his nobles. The second name was 
given him because he wounded himself with his dagger in the 
"act iif cutting to pieces the so-called “ charter of the Union,” 
which authorised the rebellions of his nobles, and which he 
forced them to give up. after lie had routed them at the battle 
of Epila in 1348. Of no man of the 14th century can it be more 
truly said that his life was a warfare on earth, lie had first 
to subdue his nobles, and to reannex the Balearic Islands to the* 
crowui of Aragon. When he had made himself master at home, 
he had to carry on a long and fierce contest with his namesake 
Peter the Cruel of Castile, which only terminated when Henry 
of Trastamara succeeded, largely with Aragonese help, in making 
himself king of Castile in 13614. Peter succeeded in making 
himself master of Sicily in 1377, but ceded the actual possession 
of the island to his son Martin. He was three times married : 
to Mary, daughter of Philip of Kvroux, king of Navarre; to 
Eleanor, daughter of Alphonso IV. of Portugal; and to Eleanor, 
daughter of Peter II. of Sicily, his cousin. The marriage of his 
daughter by his third marriage, Eleanor, with John I. of Castile, 
carried the crown of Aragon to the Castilian line w hen his male 
representatives became extinct on the death of his son Martin 
in 1410. 

St*c /mil a, A Males de Araqon (Saragossa. IM 1 

Peter, ‘‘the Cruel,” king of Castile (1334 1369), son of 
Alphonso XI. and Maria, daughter of Alphomn IV. of Portugal, 
was born in 1333. He earned for himself the reputation of 
monstrous cruelty which is indicated bv his accepted title. In 
later ages, when the royal authority was thoroughly established, 
there was a reaction in Peter's favour, and an alternative name 
was found for him. ft became a fashion, to speak of him as 
El Justirirro , the executor of justice. Apologists were found to 
say that be ha<? only killed men who themselves would not 
submit to the law’ or respect the rights of others. There is 
this amount of foundation for the plea, that the chronicler 
Lopez do Av^la. who fought against him. has confessed that the 


king’s fall was regretted by the merchants and traders, who 
enjoyed security under his rule. Peter began to reign at the 
age of sixteen, and found himself subjected to the control of 
his mother and her favourites. He was immoral, and unfaithful 
to his wife, as his father had been. But Alphonso XI. did not 
imprison his wife, or cause her to be murdeicd. Peter certainly 
did the first, and there can be little doubt that he did the second. 
He had not even the excuse that he was passionately in love with 
his mistress, Maria de Padilla; for, at a time when he asserted 
that he was married to her, and when he was undoubtedly 
married to Blanche of Bourbon, he went through the form 
of marriage with a lady of the family of Castro, who bore him 
a son, and then deserted her. Maria de Padilla was the only 
one lady of his harem of whom hi* never became quite tired. 
At first lie was controlled by bis mother, but emancipated 
himself with the encouragement of the minister Albuquerque 
and became attached to Maria de Padilla. Maria turned him 
against Albuquerque. In *1354 the king wa - practically coerced 
by his mother and the nobles into marrying Blanche of Bourbon, 
but deserted her at once. A period of turmoil followed in which 
the king was for a time overpowered and in effect imprisoned. 
The dissensions of the party which was striving to coerce him 
enabled him to escape from 'loro, where he was under observation, 
to Segovia. From 1356 to 1366 he was master, and was engaged 
in continual wars with Aragon, in which be showed neither 
ability nor daring. It was during this period that he perpetrated 
the series of murders which made him odious. He confided in 
nobody save the Jews, who were his tax-gatherers, or the 
Mahommedan guard he had about him. The profound hatred 
of the C hristians for the Jews and Mudejares , or Mahommedans 
settled among them, dates from the years in which they were 
the agents of his unbridled tyranny. In 1366 he was assailed by 
his bastard brother Henrv of Trastamara at the head of a host: 
| of soldiers of fortune, and fled the kingdom without daring to 
| give battle. Almost his last act in Spain was to murder Suero, 
the archbishop of Santiago, and the dean, Pcralvarcz. Peter 
i now took retuge with the Black Prime, hv whom he was restored 
in the following year. But he disgusted his ally by his faithless- 
ness and ferocity. The health of the Black Prince broke down, 
and he left Spain. When thrown on his own resources, Peter 
was soon overthrown by his brother Henry, with the aid oi 
Bertrand du (Licsclin and a body of French free companions. 
He was murdered bv Henry in du (iucselin’s tent on the 23rd 

March llis daughters by Maria de Padilla, Constance 

j and Isabella, wefe respectively married to |olm of Haunt, and 
! Edmund, duke of York, sons of Edward III., king of England. 

The great original but hostile authority for the life of Peter flic 
Cruel is the Chronicle of the C hancellor Peru Lopez de Ayala (Madrid 
1770 1780).# A brilliantly written Life is that by Prosper Merimee, 
Hist, de Don Ptdre /., roi de Castille (Paris, 1848). (1). If.) 

PETER DES ROCHES (d. 1238), bishop of Winchester under 
| | f >liti and llenrv III., and conspii nous among the foreign favour- 
ites to whom these sovereigns owed much of their unpopularity, 

: was a Poitcvin by extraction. He received the office of chamber- 
lain towards the dose of Richard’s reign, and under Richards 
successor became an influential counsellor. In 1205, doubtless 
through John's influence, he was elected to the see of Winchester. 
His election was disputed but, on appeal, confirmed by Pope 
j Innocent III., who honoured Peter by consecrating him in 
person. None the less, the new bishop stood by his royal patron 
during the whole period of the interdict. In 1213 he was made 
justiiiarin sue cession to Geoffrey Eitz Peter. This promotion 
was justified by tlv fidelity with which Peter supported ike 
king through the barons’ war. At the battle of Lincoln (1217) 
Peter led a division of the royal army and earned some distinc- 
tion by bis valour; but he played a secondary part in the 
government so long as William Marshal held the regency. 
After Marshal’s death (i2ig) Peter led the baronial opposition 
to Hubert de Burgh, with varying success. At first the justiciar 
was successful. In 1221 Peter meditated going on crusade; 
122 J224 saw* his party broken up bv Hubert's energet'e 

measures; in 12*7 was •himself dismissed from his office and 
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turner! his hark mi England to join the ( rusade of the emperor 
]• u-drruk !I. lie vvu, absent from England until 1231; hut in 
the meantime enhanced his reputation both as a soldier and 
diplomatist. Alter the f.tll ot De burgh he kept in the but k 
mound, but otliu s and honoms were heaped on his dependants, 
e peeiallv on his nephew , IVterdes Rievuulx, and other Poitevins. 

'J his foreign paitv triumnlird our the revolt which was headed 
bv Richard Marsh.il in 1233. Ihit the pinnate, Edmund 
Rich, voiced the general Uelinir when he denounced Peter 
a^ a misrhiet maker, and demanded that he should be 
dismissed from eourt. The king complied, and thicatened 
the bishop with charges ot mah ersation. Peter was how- 
ex er permitted to lea\e the count! v with a pardon (1235): 
he conciliated (iregorv IX. bv rendering etlieient aid m 
a war with the ■ itizens of Rome (1235); and in the next v ear 
lcturm d without molestation to his see. He was united to go 
as the king’s envoy to the* court ot Frederick II., but refused 
apparentb on the score oi ill health. 1 1 is public «e< oneiliation j 
with He Rurgh (123b), effected through the mediation ot the ( 
papal legate, pi ovided a dramatic c lose to their long rivahv, , 
init had no fiohtie.il significance, since* both were now living in 1 
retirement. Peter died in 123s, and was buric'd at Winchester. ! 
lie was undoubtedly a man ot a winning personality, a good 
diplomat and financier, a statesman whose unpopularity was 1 
due in some measure to his Ircedorn Irom the insularity ol the 
Englishmen, against whom lie mate lied himself. Rut his name i 
is associated with a worthless clique ol Ln ourites, and with j 
the first steps which were liken bv Henry 111 . to establish a 1 
lec ble and < cirrupt autoc racy. 

Sec ('. I VI it Dul.ollis L/< rrngnede I 'ini'* t III (Pans, uSop; 
Lccointre Dupont, lhene dt \ Hot he s (Poitieis. i.SOS); Stubbs's Lon , 
s titntwnal HisUny of Lngland, vol 11. ; II. \Y. L. Da\is, / upland mult) 
the Not nunt ^ ami Huge inns (iO n a) ; T. 1 . foul 111 the Pohlnal Hi slot \ 
of England { rgn ,) , v ol. 111. (II \\ (\ D) 

PETER LOMBARD (c. 1100 c. 1 i(>o), bishop of Paiis, better j 
known as Maojshr srntcntuinun, the son oi obscure parents, 
was born about the* beginning ot the 12th century, at Noxaia 
(then reckoned as belonging to Lombard}). Attei io< fixing 
his education at Bologna, he removed to France, bcunng a 
recommendation to Bernard of Gairvaux, who first placed him 
under Lololi at Reims, and aftei waids sent him to Pans with 
letters to (iilduin, the abbot of St Vic tor. Ife soon became* 
known as a tc*ai her, and obtained a theological chair in the 
cathedral school. His famous textbook, the Saitailuu\ was 
wntten between 1145 and 1150. On the 2gth ol June 115c; he 
became bishop ot Paris. 'Hie accounts otnis hishopue ate* 
satisfactory. Then* is a c liaige that lie was guilty of simony, 
having received his oliice through the lax our of Philip, brother 
of Louis VI L, his former pupil. The date of his death is 
uncci tain. Accmtling to one account he died on the 20th of 
|ulv 1 ibo, and as Main in* dt* Sully became bishop jt hat year the 
statement seems probable'. Vet there is evidence for a later 
date, and he* max* have been set aside for simnnv . 

lbs biinoiis theological handbook, Snilt uhautm hint quatuot , 
is, .is the* title implie-, ptimmlv .1 collection of opinions of the 
Lithe IS *' sent ell t 1UC* putllllU ” I ll» se ,11 e .lir.tll^nl, pi oft- u*dly oil 
1 he* basis of the aphorism oi Augustine, Lombard's favourite autho- 
1 it v, that “ mnnis doc tuna \el rernin < st \ c*l signomm," into four 
books, ot which the lust lieut-. of (Joel, the* second ol the- e n ature, 
the llunl ol the* me n nation, tin work ol uchmption, and the 
virtues, and the foutth ol the seven sacrament-, and eschatology 
l lie .S mtinhac show* tin* influence of Abe laid, both 111 method and 
arrairjc ment, but lack entire 1 v the <l.u 111*4 «>f Sti it Xmi. < ompaied 
with that book thev ale tame, ( Italian's Cuntonlut discoulantium 
lanonum, as lie called hi, Dccu turn, xvas anothei stiong mUueme, 
Lombaid doing i-n a s(*n-e hn lluoloev what (iiati.111 did for the canon 
law. The inttuenee ot Hugh of St Victor is also marked The n la 
ljon to tile “ sentences " ot a ( j.'indulph of Bologna (still unpublished) j 
has not been establi-.hr d. 'I he most linpoi taut thing m I lie book was 
its crystallization of the dm. tunc concenung tin* sac 1 aim ntal sy-t* m, 
bv tin- definite asseition ol the doctrine of tin* sc\cn sucrunw nts, 
and 1 he acceptance of a definition <>f sacrament, not mere lx* as " a 
sign ni a saerc'd thine but as 1 1 st If " capable ot comex'ing the giace , 
ot winch it is tlie sign” The sentences soon attained mum 11 e 
popularity, ultimately becoming the textbook m almost tveix* j 
throlngiial school, and eiving rise to endless ( nm men ki ties n\er iXn | 
ot these being written in Kjv-huid In 1 jyolhc t Ik*o1o**u al pmte -sol -> 


of Pans agteed in tlu* rejection ol sixteen propositions 
Lombaid. but I lu ir dici->iou was tar from obtainin 
cut rent x . 

Besides the Sentential Lombard wrote nunieroib cu 
{e.g. oil the* Psalms, ( anticles, Job, the (iospel 1 Lai mo: 

Pauline Epistle*,), sermons and lettnx, which still exist 1 1 . 

Glottic sue lomnientanus in psalmos Ihivuli s, weie lirst ))ublished 
at Pans 111 1 *> *> 

Lombard's collected woiks have bet n published in | P. Migne’s 
Patrologir Intinr, tomes ioi and 102. Set* also Denille and ( hate-lain, 
(_ ha\ tulai mm mttet isitahs pansit nsis, tome 1. (Paris, i.HS«j); lTotois, 
Huirc Lombaid son t poque, sa vie, vs tents, son in flue me (Pans, 
i.S.Si); Kogel, / \ It m> Lombaid in s nut) Shilling :m Philosophic deb 
MitUlalti rs (Leipzig, iSoy) ; A. Jf.iin.uk, Dogmnigesi hit life, Bd. 
111. (nStjo; Eng. tians. 1 St > j 1M0); and f he article in J lei zog-Ham k's 
l\t alnuxklupadie, Bd. \i. (Leipzig, lyoi). 

PETER OF AIGUEBLANCHE (d. 12US), bishop of Hereford, 
belonged to a noble* family of Savoy and came* to England in 
123b with his master, William of Savoy, bishop ot Valence, being 
in attendance on Eleanor of Provence, the bride of Henry ill. 
A year or two late r lu* is found residing permanently in England 
as a member of the* king’s court ; before 123^ he was archdeacon 
ol Salop, and in 1240 lu* xvas chosen bishop of Hereford. In 
1255 Peter acted as Henry's principal agent in the matter 
ot accepting the kingdom ot Sic ily from Pope Alexander J\. 
ten his son Edmund, and his rapac ious and dishonest methods 
of raising mone v for this toolish enterprise added not a little 
to the unpopularity which sui rounded the king and his foreign 
lavountes. When civil war broke out between Henry and Ins 
barons tlu* bishop remained loyal to Ins master, and whilst 
residing, almost tor the first time*, at Hereford he was taken 
pi Miner in Mav 1263. He was, however, released when flu- 
king and bis enemies came to terms, and .liter a stav in France 
he retired to Savoy, when* be died on the 27th ot November 
1 2bX. 

See 1 *' Mm-mer, Lcs s avoyanls nt Anglcteirc an XIIL suite tt 
Plate el' AiginoUnuhe (Umnbeiv, ifcgo). 

PETER OF BLOIS | Petri s IUesknsis] (r. 1135 c. 1205), 
French writer, the son ot noble Breton parents, was born at 
Blois. He studied jurisprudence* at Bologna and theology in 
Paiis, and in iiby he went to Sicilv, where he became tutor to 
the veiling king William IE, and keeper of the roval seal (s igil- 
I/tnits). But lu* made many enemies and soon ask« cl permission 
to leave the c ountryj his request was granted and about 1170 lv* 
leturnecl to France. After spending sonic* time* teaching in 
Paiis and sen mg Rotiou cli Pen lie*, aichbisliop ol Rouen, as 
secretary, Peter entered the employ ot Henry Jl. of England 
about 1173. He quickly became archdeacon ol Bath and soon 
afterwards chancellor, or secretary, to Richard, archbishop of 
(anterbutv, and to Richard’s successor, Baldwin, being sent 
on two occasions to Italy to plead the cause ol these prelates 
before the pope. After the death ol Henrv II. in n.Sg, he was 
lor a time secretary to his widow, Eleanor, in Normandy; he 
obtained the posts of dean of Wolverhampton and archdeacon 
of London, but he* appears to have been very discontented in his 
later years. He died some time after Man h 1204. 

TVtei’s will in*2s fall into font classes, letters, In atises, sermons 
and poems, lbs Epistolac, which were* collected at the lequesl of 
Hcmy IE, are an important souk f* 1m tin hidoiy ol the time; 
thev aie addle ssi d to Ileniy 11 . and to \;u urns prelates and sc holms, 
including Thomas Ihckel and John of Sail bmv. His treatises in 
elude He feYosnlynnltma pnrgnmitwnr at / / Inanda, an exhortation In 
take part in tin* Hurd crusade, and Dialogus inter ; cgt m Hniruum //. 
cl ubbatrm lionaevaUt nst m\ his ext. ml sermons number ( > 5 and 
his poems ai< unimportant Pcbi's woik-> have been punted in 
several collections, including tin* Patiologia ol J P. Migne and the 
Ilistoruu fiam arum st uptons of \ Duchesne ( )f h pai.itr editions 
the best are those bv iTerre* eh* ( .oussainv die (I’aus ilthy) and J. A. 
Ciiles (Oxford, 1 N4<>— 1 B ^ 7). 

Sef* the Histone hthnine * dt la Liance , tome \\ , \V. Stubbs, 
f. ei tuns on Medieval and Modtrn fhstoiy (Oxhud 1 .SS/ » 1 ; Sir T. D. 
Hardy, l>e nupttve C atabwuc of Matntals 1 eliding to the History 
of Great Jiritum (rSf>2 1 >>c >7) a.nel ('. 1. Kinedord in vol. xlv. of the 
Dictionary of Satumal lUogmphy (1 8g<>). 

PETER OF COURTENAY (d. 121c)). emperor of Romania (or 
(Constantinople), was a son of Peter of (ourtcn'iv (d. 1183), and 
a grandson of tlu* French king, Louis VI. J hiving, by a first 
marriage, obtained the counti* oJ Ncvtrs and Auxerre. lie Itiok 
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fur his second wife, Yolande (d. 1219), a sister of Baldwin and 
Henrv of Flanders, who were afterwards the first and second 
emperors of the Latin Empire of Constantinople. Peter accom- 
panied his cousin, King Philip Augustus, on the crusade of 1 n>o, 
fought against the Albigenses, and was present at the battle 
of Bouvines in 1214. When his brother-in-law, the emperor 
Henry, died without sons in 12x6, Peter vs as chosen as his 
successor, and with a small army set out from France to take I 
possession of his throne. Consecrated emperor at Rome, in a | 
church outside the walls, by Pope Ilonorius TIL on the oth of , 
April 1217, he borrowed some ships from the Venetians, prom- 
ising in return to conquer Durazzo for them; blit he failed in j 
this enterprise, and sought to make his way to Constantinople | 
bv land. On the journey he was seized by the despot of Epirus, j 
Theodore Angelos, and. alter an imprisonment of two years, , 
died, probably bv foul means. Peter thus never governed his 
empire, which, however, was ruled for a time by his wife, 
Yolande, who had .succeeded in reaching Constantinople. Two 
of his sons, Robert and Baldwin, became in turn emperors of 
Constantinople. 

PETER OF DUISBURG (d. c. 1520), German chronicler, was 
born at Duisburg, and became a priest-brother of the Teutonic 
Order. He wrote the Chronicon lerrae Prussiac, dedicated to j 
the grand-master. Werner of Orseln. which is one of the chief 
authorities for the history of the order in Prussia. There is a 
rhvming translation in German by Nicholas of Jeroschin, which, 
together with the original, is published in Bd. I. of the 
Scriptures return prussicarum (Leipzig, 1S61). 

SccM. Toppen. GYm hichtr de\ prrussischen Historiographic (Berlin, 
1853); and \Y. Fuchs, Petty von Duisburg unit das Chronicon ohvense 
(Konigsberg, 1883). 

PETER OF MARICOURT ( 13th century), a French savant, to 
whom his disciple, Roger Baton, pays the highest tribute in his | 
opus tritium and other works. According to Bacon he was a 
recluse who devoted himself to the study of nature, was able to 
work metals, invented armour and assisted St Louis in one of 
his expeditions more than his whole army. According to Emile 
Charles ( Roger Paeon sa vie, ses ouvrages , ses doctrines , 1861), 
Peter of Maricourt is the Pierre Peregrin (or Pdcrin) de Maricourt 
(Mcharicourt in Picardy), known also as Petrus Peregrin us of 
Picardy, one of whose letters. Dr magnet?, is partly reproduced 
in Libri’s Hist, dcs sciences mathematiques en Italic (1838), ii. 
70-71, 487-505. 

PETER OF SAVOY ( c . 1205-1268), earl of Richmond, younger 
son of Thomas I. (Tommaso), count of Savoy, was born at Susa. 
After spending some years as an ce< lesiastic he resigned his 
preferments, and in 1234 married his cousin Agnes, daughter 
and heiress of Aymon II., lord of Faucignv. Accepting an 
invitation from the English king, Henry III., who had married 
his niece, Eleanor of Provence, Peter came to England in 1240, 
and was created earl of Richmond, receiving also large estates 
and being appointed to several important offices. During 
several visits to the continent of Europe Peter had largely 
increased his possessions in Vaud and the neighbourhood, and 
returning to England in 1252 he became associated with Simon 
de Montfort, retaining at the same time the king's friendship. 
Having been employed by Henry to negotiate with the pope 
and with Louis IX. of France, he supported Earl Simon in his 
efforts to impose restrictions upon the royal power; but, more 
moderate than many members of the baronial party, went over 
to Henry’s side in 1260, and was consequently removed from the 
council. In 1265 he* left England, and when his nephew, 
Boniface, count of Savoy, died in*the same year he assumed the 
title of count of Savoy. This was also claimed by another 
nephew, Thomas; but Peter compelled the inhabitants of Turin 
to submit to him and secured possession of the county. He died 
on the 16th or 17th of May 1268, leaving an onlv child, Beatrice 
(d. 1310). Peter gave*to the castle of (hillon its present form, 
and His name to the Savoy palace in London. He has been 
catted le petit Charlemagne , and was greatly praised for his valour 
and his wisdom. * 

Ste L. Wurstembcigcr, Piter dir /write, Graf von Savoytn (Zurich 


PKTER THE HERMIT 

1858); F. Aliignicr, Lrs Savoyards en Anglrterrc (Plumbery, 1890); 
and C. Bcmont, Simon dc Montfort (Paris, 1883). 

PETER THE HERMIT, a priest of Amiens, who may, as Anna 
Comnena sa\ s, have attempted to go on a pilgrimage to Jerusalem 
before 1096, and have been prevented by the Turks from reaching 
his destination. It is uncertain whether he was present at Urban's 
great sermon at Clermont in 1095 I but it is certain that he was one 
of the preachers of the crusade in Fraifce after that sermon, and 
Ids own experience may have helped to give fire to his eloquence. 
He soon leapt into fame as an emotional revivalist preacher; his 
very ass became an object of popular adoration ; and thousands 
of peasants eagerly took the cross at his bidding. The crusade 
oi the pan peres , winch forms the first act in the first crusade, was 
his work; and he himself led one of the five sections of the 
pauperes to Constantinople, starting from Cologne in April, 
and arriving at Constantinople at the end of Julv 1096. Hen 
lie joined the only other section which had succeeded in reaching 
Constantinople —that of Walter the Penniless; and with the 
joint forces, which had made themselves a nuisance by pilfering, 
lie crossed to the Asiatic shore in the beginning ot August. In 
spite of his warnings, the pauperes began hostilities against the 
Turks; and Peter returned to Constantinople, either in despair 
at their recklessness, or in the hope of procuring supplies In 
his absence the army was cut to pieces by the Turks; and lie was 
left in Constantinople without any followers, during the winter 
of 1096 1097, to wait for the coming of the princes, lie joined 
himself to their ranks in May 1097, with a little following which 
he seems to have collected, and marched with them through 
Asia Minor to Jerusalem. But he played a very subordinate 
part in the history of the first crusade. He appeals, in the 
beginning of 1098, as attempting to escape from the privations 
of the siege of Antioch— showing himself, as Guibert of Nogent. 
says, a “ fallen star.” In the middle of the year he was sent by 
the princes to invite Kerbogha to settle all difference's by a duel; 
and in 1099 he appears as treasurer of the alms at the siege of 
Area (March), and as leader of the supplicatory processions in 
Jerusalem which preceded the battle of Ascalun (August). 
At the end of the year he went to Laodicea, and sailed thence 
for the West. From this time he disappears; but Albert of Aix 
records that he died in T151, as prior of a church of the Holy 
Sepulchre which he had founded in France. 

Legend has made Peter the Hermit the author and originator 
of the first crusade. It has told how*, in an early visit to Jeru- 
salem, before 1096, Christ appeared to him in the Church of the 
Sepulchre, and bade him preach the crusade. The legend is 
without any basis in fact, though it appears in the pages of 
William of Tyre. Its origin is, however, a matter of some 
interest. Von Sybel, in his Geschiehte des ersten Krcuzzuges 
suggests that in the camp of the pauperes (which existed side by 
side with that of the knights, and grew' increasingly large as the 
crusade told more and more heavily in its progress on the purses 
of the crusaders) some idolization of Peter the Hermit bad 
already begun, during the first crusade, parallel to the similar 
glorification of Godfrey by the Lorrainers. In this idolization 
Peter naturally became the instigator of the crusade, just as 
Godfrey bec ame the founder of the kingdom of Jerusalem and the 
legislator of the assizes. This version of Peter s career seems as 
old as the. Chanson des diet i/s, a poem w hich Raymond of Antioch 
caused to be composed in honour of the Hermit and his followers, 
soon after 1130. It also appears in the pages of Albert of Aix, 
who wrote somewhere about 1130; and from Albert it was 
borrowed by William of 'Lyre. The whole legend of Pete r is 
an excellent instance of the legendary amplification of the first 
crusade an amplification which, beginning during the crusade 
itself, in the “ idolizations ” of the different camps ( idol a eas- 
Irorntn , if one may pervert Bacon), soon developed into a regular 
saga. This saga found its most piquant beginning in the 
Hermit’s \ ision at Jerusalem, and there it accordingly began- 
alike in Albert, followed bv William of 'lyre and in the Chanson 
des chetijs , followed by the later Chanson d'An/ioehe. 

The original authorities for the slorv of Ti ler the Hermit are 
f«»r the authentic Peter, Anna Tomncna and the (testa Fravt ovum ; 

t 
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lor tin’ k'jct'iul.u Peter. Albeit of Aix. The whole career of the 
Hermit h.is been thoroughly and e\i ellenllv diMUSi»cd by H. Hagen- 
meyer, Peter da lletcmitc (Leipzig, 1879). ' (K. Dk.) 

PETER THE WILD BOY (//. 1725 17S5), a Hanoverian 
imbecile of unknown parentage, who, having been found living 
wild in the woods near Hanover in 1725, was brought to England 
by order ol George I., whose interest had been aroused in the 
unfortunate youth. An extraordinary amount of curiositv and 
speculation concerning Peter was excited in London. and the 
er.i/e was the subject of a biting satire by Swift, and of another 
entitled The Most Wonderful Wonder that ever appeared to the 
Wonder of the Pntish Nation, which lias been attributed to Swift 
and Arbuthnoi ; Defoe also wrote on the subject, and Lord 
Monboddo in Ins Origin and Progress of Ijtnguage presents the 
idiot Peter as an illustration of his theory oi the evolution of 
the human species. lie lived to an advanced age, was seen by 
Lord Monboddo in 1782, and died in 1785. 

Sec Henry W ilson, 7 hr Hoot; of Wonderful C haracters (London, 
1809). 

PETER, EPISTLES OF, the two books of the New Testament 
traditionally ascribed to the apostle Peter 

i Peter 

This epistle is addressed to “ the elect who are sojourners 
of the Dispersion | Diaspora | in Pontus, Galatia, Cappadocia, 
Asia and TJithynia.*’ The “ Diaspora ’’ was the name generally 
given to the Jews who were “ scattered abroad/’ This suggests 
that the letter was intended tor Jewish Christians in the provinces 
mentioned. Put i. 14, 18; ii. o, 10; iv. 3 point rather to Gentile 
Christians, and it is better to take this view, and interpret the 
“ Diaspora *' metaphorically as referring to the isolated position of 
( hrist ians among the heathen. The general impression made by 
the epistle is that the central idea was to strengthen the courage 


documents in early Christian history, and (y) evidence concerning 

Cl P.il.ir twifcmi'llK' 

(a) It is clear fiom 1 Veter i. <>, ii. 12, iv. 12 19, v. 0. that the 
epistle was written during a time of persecution. The question 
which is doubt lul is to which persecution the description best 
applies. The traditional opinion was that the persecution referred 
to was that under Nero. Put it has been argued that the Neroine 
persecution according to Tacitus [Ann. \v. .j.j) was not a persecution 
<>1 Christians as such, but was rather the result of false accusation. 
Moreover there is no proof that there was any persecution of 
C hristians at this time outside Rome, and 1 Veter alludes to per- 
secution in the provinces of Asia Minor. Therefore many critics 
have felt obliged to biing the epistle into connexion with the epistle 
of Vlinv to Trajan, wntten c . 112, and asking tor advice as to the 
procedure to be followed m trials of Christians. This is the earliest 
evidence which implies organized persecution in the provinces in 
question, and therefore Holtzmann, Weizsiickcr and others regard 
this as fixing the date of the epistle in the beginning of the 2nd 
century, and excluding the Vctrine authorship. Against this view 
it may be argued that the epistle describes the beginning of per- 
secution. T he writer still hopes that Christians will not be obliged 
to sutler “ for the name ” and is eleailv aware oi false accusation.? 
of crime. On the other hand, 1 Tiny's letter implies a time when 
Christianity was 111 itself a ciimc and was recognized as such. T hus 
it is urged, probably correctly, that the epistle belongs to the 
beginning of a period ol which 1 Tiny's letter maiks a later develop- 
ment. and we can only say that e. 112 is the terminus ad quern. The 
terminus a quo is more difficult to find. We do not know' with cer- 
tainty when Christianity became a recognized ottencc, and scholars 
have supported various hypotheses. T. Mommsen, Hardy and 
Sandav think that even mulct Nero it w r as ciiminal to he a C hristian; 
Neumann thinks that this was first the case under Donutian; Fir 
\Y. M. Ramsay believes that this altitude was one of the results of 
the Jewish War of 70, and ascribes it to Vespasian. If the Domitianie 
date be adopted the Vetnne authorship is almost ex luded, and it 
is diflicult to reconcile the traditional date of St Veld's martyrdom 
with Ramsay’s theory. 

(ft) The relations oi 1 Veter to other Ixxiks in early Christian 
literature is shown in the following table : — 


of the recipients, who were likely to undergo per- 

sortition, and to enjoin on them conduct which | 1 l’ ct - 
would remove all reasonable excuse for thinking T 
that Christianity ought to be regarded as a crime. j J’ «! 

Ch. i. 3 12 is an introduction ot praise to God that 1 ”• o 10- 

he had caused the recipients ot the epistle to be Jf* M 

txirn again to the living hope in a glorious salvation. “i. 9 

The rest of the epistle may be divided into three parts : >iL ** ~ 

(a) i. 13 ii. 10, mainly hortatory injunctions to live* 1V - 3 

holy lives in accordance with this new birth, and to | v - 7 ~ 

grow up as ('rod's people in communion with Christ; ,v - n 

(ft) ii. ii iv. (», particular directions as to the iv. i<> - 

line of conduct to be pursued towards the Gentiles and 
towards those in authority, with special relcrenco to the relations 
of slaves to masters, of wives and husbands to «oarh other, and of 
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From this table it is sufficiently plain that 1 
with Romans, Ephesians, James and Vo 


Veter is 
I year p. 


closely connected 
The majority of 


Christians to one another; to the first of these a passage i* appended 
dealing with the sufferings of C hrist as an example? (ii. 21-25). and 
the whole is completed by an exhortation to meekness and patience 
in suffering, in the light ot the sutterings of Christ and the blessings 
given by them both to the living and to the dead; (y) iv. 7 v. 11, 
has less cohesion. It begins with exhortations not to forget prayer 
and love, then the believers are warned to he careful to suiter only as 
Christians, not as breakers of the laws. The elders and the younger 
men are reminded of their dirties to the community and to one 


scholars are agreed that in the case of Romans the dependent e is 
on the side of 1 Veter, and in the ease of Volycarp on the side of 
Volycarp. There i?> less agreement as to Ephesians and James, 
' though in the former ease the general opinion favours the dependence 
! of 1 Veter, in the latter case its priority. In England, however, the 
priority of James has been supported hv Mayor and Hort. In t lie 
light of the established use of Romans it is possible that 1 IYter also 
used other Pauline epistles and some scholars have seen special 
1 traces ol the influence ot 1 Cor. and Cal. (for a list of these cf. 


another. The whole is brought to a close with an exhortation to all 
to fight manlully against the devil and to trust in Cod. 

Date and Authorship. — These two questions lire so closely 
connected that they cannot be considered separately. The 
external evidence of tradition is that the epistle was written by 
St Peter. This can be traced back to Irenaeus (iv. 9, 2) and 
Clement of Alexandria (Strom, iii. t8, tio), and it is thought by 
many writers that 2 Peter iii. 1, even if it be not itself Petrine, 
is good evidence that the writer regarded 1 Peter as apostolic. 
Evidence for its use, without mention of its name, m;iv be found 


Holtzmann, limleitiing in das X.T., 3, p. 51 \). It has been argued 
that the use of the Pauline epistles is improbable for Pater, but 
this is a subjective argument which is not decisive. 

(7) According to tradition Veter was martyred in Rome, and it 
is probable that this was in the Neroine persecution. If this he so, 
Ihe year 04 is the tei minus ad quern of the letter, if it be authentic. 
Ramsay, however, thinks that Veter may have survived this persecu- 
tion and su It vied at the beginning of the persecutions which, he 
thinks, were initiated by the Flavian emperors (see Veter, Sr: § 5, 
j and o). 

The whole question of authorship and date is thus a 1 omplex 


in Polycarp, but probably not in the other apostolic fathers 
(cf. The N.T. in the Apostolic leathers, Oxford, 1905, p. 137). It 
is, however, possible that Papias made use of it. It is doubtful 
whether Justin Martvr used it, but probable that it was known 
to Theophilus of Antioch. It is not mentioned in the canon 
of Muratori. Thus external evidence, though unanimous in 
favour of the Petrine authorship, is not sufficient to settle the 
(juestion. The internal evidence consists of (a) evidence bearing 
on the date in connexion with the persecution of Christians, 
(ft) evidence establishing the relating of the epistle to other 


of smaller problems, many of which do not seem to admit of 
any definite answer. If St Paul’s epistle to the Ephesians he 
genuine, and it were really known to the writer of 1 Peter, and if 
Peter were martyred in 64, the theory of Petrine authorship 
demands that it was written by Peter between 59 and fiq. On 
the Petrine hypothesis this is the most probable view. The 
weak point is that it assumes a great spread of Christianity in 
the provinces of Asia Minor outside the activity of Paul, and that 
the official persecution of Christians as such began throughout 
the Roman Empire under Nero, f« »r neither of which is there 
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corn >l>o rat ivt; evidence. On the non-Petrine hypothesis a date 
is demanded some time before the letter of Pliny; this suits tin* 
internal evidence better than any possible on the Petrine 
hypothesis, but it fails to explain the really considerable anil 
early evidence for the Petrine authorship, and necessitates 
some purely hypothetical suggestion, such as llarnaok's view 
that the epistle was originally aiionvinous. and that the opening 
and closVng sentences (i. i sqq., v. 12 sqq.) were added between 
a.d. 150 and 175, perhaps hv the writer <>t 2 Peter. 

The Provenance of the Epistle. Tie’s is defined in 1 Peter v. 13 
as Babylon. It has sometimes been argued that this is Babylon 
in Mesopotamia, in which there were, until the time of the em- 
peror Caius, manv jews; hut no good tradition connects St Peter 
with the evangelization of Mesopotamia, and this district 
would have had little in common with the Graeco -Ho man world 
of Asia Minor. Another suggestion is that the Egyptian Babylon 
is meant (Old C airo); but in the 1st century this was probably 
merely a fortress. Thus there is an overwhelming weight of 
opinion in favour of the view that Rome, tin* Babylon of 
Apoealvptie liternluiV, is intended. This also agrees with the 
tradition in 2 'Pirn. iv. 11, which (cf. 1 Pet. v. 13) suggests that 
St Mark was in Rome. 

Reception in the Canon, -t Peter seems to have been the 
earliest of the Catholic epistles to obtain recognition. By the 
year 200 it was accepted even* where except m two places- the 
church of Edessa. which did not receive the Catholic epistles 
until the 5th century, and, if the canon of Muratori is to be 


Authorship. The traditional view is that it was written b\ 
St Peter from Rome after 1 Peter. 'Phis \ iew is howevet 
untenable for the following reasons: (t)The epistle is not 
quoted bv any writer of the 2nd century, and Origcn, who is 
the first to mention it as Petrine, admits that its authorship was 
disputed. (2) The style and language* differ gi eallv trom that 
ot 1 Peter : this argument may however fairh be met by the 
suggest ion that it is improbable that h^ wrote Greek with ease, 
and that he may have used a variety of amanuenses. (3) 'Phi- 
growth of immorality and false teaching to which it witnesses 
seems irreconcilable with a very primitive period of church life. 

(4) It has incorporated the greater part of Jude in a whole 
sale manner ditlieult to reconcile with apostolical authorship. 

(5) It seems to attribute a position of scriptuiul authority to 
the Pauline epistles, and this is improbable either in the mouth 
of Peter, or during the 1 st omtiiry. 

Any one of these arguments would be weighty by itself; in 
combination they form an, irresistible cumulative argument 
against the Petrine authorship of 2 Peter. 

Date.— I f the Petrine authorship be abandoned, the terminus 
ad qiu m of the epistle is its use by Origcn (nr, just possibly, by 
Element ot Alexandria), and the terminus a quo is fixed by the 
following considerations : (1) the activity of an immoral 
Gnosticism; (2) tin* attainment by the Pauline epistles of great 
authority, and their perversion by heretics; (3) the use made 
of the epistle of Jude, 

It is difficult to define the exact date to which these indications 


trusted, the church of Rome. It should, however, be noted that j point, hut there is a general agreement that it must he sought 

m the 2nd century, and perhaps the decades immediately before 
and after the year a.d. 150 are the most probable. 

Place of Origin. There is hardly any evidence on this point; 
but the most probable place seems to be Egypt, as the letter has 
points of connexion with Philo, Element of Alexandria and the 
Apocalypse of Peter, and seems first to have hem used in the 


Zahn emends the text of the Muratorianum (rather violently) 
so as to include the epistle (see also Bim.K : X nr Testament 
Canon). 

The Tht'oh'oy of r Peter. — T he sirnplu ity of the theology is marked, 
and affords an argument for an curly date. |< ais is the Messiah 
of whom tin* prophets had spoken, and the “ Spirit ot ('hrist 


identified with thr s,„nt « Inch was them II. I for sm j chun . h ()f Alexandria. It should however be noted that IW 
had rescued the elect, and was also an example lor Christians to . 

follow. After his death he preached to the “spirits m prison.” | mann argues on lexical grounds in lavour of Asia Minor (Jitbel 
The source of Christian life* is on the one hand belief in < >od who ! Stud. pp. 277- 284). 

raised the Messiah trom the dead, and on the other hand baptism | Relation to other Early Christian Documents. The documents 
which “ saves . . . thiough the lesurrection ol lesiis t hrist. 1 lie 1 : 1 ^ o ♦ i ' *i . 4 ,v *• ,1 • .1 

members of the community arv " a iov;d prieidhiiod, a liolv nation ” | U >" ,h f < ' luls , lht K'^t^t ttlhn tics arc the epistle 

-i.e. inlierit flu* promises made to the Jews, but this inheritance ; Jude, and the Apoealvp.se of Peter, of which a fragment was 



the flock. Beyond this there is no sign ol a developed organization : 
each is to act in accordance with the gift (\uptn7ta) which lie has 
received. There is no tract: of a specially set apart ministry either 
lor the service of the community or lor teaching, as to which the only 
limitation given is “ If any man speak f t him speak as the oracles 
of God/* i.e. probably, in accordance with the Uld Testament. 

2 Peter 

This epistle may be divided into five parts. (1) The writer 
who describes himself as “ Simon (var. lect. Svmeon) Peter, 


writer of 2 Peter u^cd Jude. Tin* former hypothesis has a few 
supporters, notably T. Zahn and Spitta, but most writers are 
emphatic in thinking that 2 Peter has incorporated Jude, and 
this view is almost certainly correct (set* Jude, Epistle of). 
The connexion with the Apocalypse of Peter is more complicated : 
the evidence M a comparison between the two documents (which 
is made in fulHa E. 11 . Chase’s article in Hastings's Dictionary 
of the Bible) is to show that either one document is dependent 
on the other, or both were written by the same person, or both 


a servant and apostle of Jesus Christ,” exhorts his readers to , conic from the same circle. Of these theories there is least to 


become perfect in knowledge* and virtue, so as to enter the 
kingdom of Christ (i. 3-11). (2) Tie then explains his desire 

onee more to testify to the pow er of Jesus, and bases his testimony 
partly on his own experience in tin* Holy Mount (apparently 
a reference to the Transfiguration), and partly on the lk word 
of prophecy” (i. 12 21). (3) The mention of prophecy leads 

him to deal with the question «»f lalse prophets, who are accused 
of false doctrine and immoral practices. In this section is 
incorporated almost, the whole of 4 he epistle of Jude (ii. 1 22). 
(4) He then discusses a special feature of the false teaching, 
viz. doubts thrown on the Parousia , the certainty of wlfich 
for the future he defends (iii. 1 13). Finally he warns his 
hearers that they must be found spotless at the Parousia , 
and emphasizes the agreement of his teaching with St Paul's 
(iii. 14-18). 

The main object of the epistle is to be seen in the attack 
made on the false # teachers, and in the defence of the certainty 
of tlye Parousia of the Lord 


be said for the dependence of the Apocalypse on 2 Peter, and 
perhaps moM for the dependence of 2 Peter on the Apocalypse. 

Reception in the Canon.- 2 Peter was tin; last of the Catholic 
epistles to be accepted as canonical. It was first regarded as 
su<*h in Alexandria, perhaps originally in connexion with the 
Apocalypse of Peter rather than with 1 Peter. Thence it passed 
into the canon used by the church of Constantinople, in the 4th 
century made its way into tin* Roman canon, and in tin* Oth was 
accepted last of all by the Syria church (see also Bihle: A T en 
Testament Canon). 

The Theology of .? Peter. —The theology o! tin* epistle is specially 
marked by two elm rad eristics its high liiristolugv and its eschato- 
logical character. Chnsl is referred to as “ our God and Saviour,’ 
and the iathcrliood ol God is apparently only regarded as referring 
to the Divine Son. 'the work of Christ was the redemption n» 
the elect, and this redemption awaits its consummation ill the 
Parousia. This is the central point of t he- teaching ol the epistle* 
and is obviously directed against that of the lalse prophels. The 
wilt’ v look , forward to the destruction ol the pr^'Md world by air. 
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when the wickol, wlutlnr angels or moil, who have been reserved 
lot judgment \mII be tin illy condemned, and a new era of happiness 
for tin* elect will beqin. 

I hutch Ut£<i)i ration. There is verv little in 2 Peter which throw 
light on church urbanization. From his silence it would appear that 1 
the monarchial episcopal y did not yet exist in the church to which ! 
the wnter belonged, ami perhaps the prophets were still the chief 1 
guides, but the argument bom silence cannot be pressed. In anv j 
case the growth ot lalsevtnd immoral prophets, which ultimatelv j 
led to the obsole I'eiice and suppression ot this order, w r as tar advanced J 
and was one ot the reasons which led to the writing ot the epistle. 

AniiORmi s —Besides the books and articles already mentioned I 
the following are important : F. H. Chase, “ Peter " and " Epistles ! 
ot. Peter " in Hastings's Diet. Bible] P. \Y. Schniiedel, “Simon \ 
Peter " in the / m v. Bibr, Lightfoot, .S'. Clement of Rome, 1 , 201 315 
and 11, 481-502; Ifarnack, Alkht . Lilt, and t hronologie 1 (the rele 
van! sections). The televaiit sections in the Introductions ol 
Holtzmann, T. Zahn, Julicher, Salmon, Weiss and Motlat. Tin 
commentaries ot Bigg, flavor, F. Spitta, Kithl (in Meyer’s Commen- 
ts v), von Sod 1 11 (m Holtzmanu's Commentary) , and Weiss. « 

(K. L.) 

PETERBOROUGH, a town and port of entry of Ontario, 
Panada, and capital ol Peterborough county, situated 70 m. 
N.E. of Toronto, on the Otonabee river and the Grand Trunk 
and ('anadian Pacific railways. Pop. (kjoi), 11,239. T’he 
live falls of the Otonal)e(‘ at this point, with a total descent 
ol 50 ft., furnish power lor a large and increasing number of 
manufacturing establishments, whilst its canalization as part 
L»f the Trent canal gives communication with Lake Ontario ml 
Georgian Bay. Peterborough has an electric railway, and con- 
tains important manufactories of electrical machinery and 
supplies, iron and steel bridges, agricultural implements and 
cordage, saw, Hour and woollen mills. 

PETERBOROUGH, a city and municipal and parliamentary 
borough of Northamptonshire, England, 7b in. N. from London 
by the Great Northern railway; served also by the London N 
North Western, Great. Eastern and Midland railways. Pop. 
(1X91), 25,171; (1901), 30,872. It is built chiefly along the 
river Nenc, on the north side, and on the western border of the 
hen country. 

The cathedral of St Peter is the third church that has occupied 
the site; the first, founded under Pcnda, king of the Mercians, 
about 656, was entirely destroyed by the Danes in 870, and the 
second, founded in King Edgars reign, was accidentally burnt 
in li 16. The present building, founded in the following year, 
was, inclusive of the west front, 120 years in building, being 
consecrated on the 4th of October 1237. It embraces in all, 
however, eight periods of construction, and in no other building 
can the transition be better studied through the various grades 
ol Norman to Early English, while the later addition is an 
admirable example of Perpendicular. 

T lit* erection proceeded as usual from east to west, and, while 
an increase in elegance and elaboration is observable in the later 
parts, the character of tin* earlier buildings was so carefully kept 111 
mind that no sense of incongruity is produced. A series of uniform 
Decorated windows were added throughout the chufch in the 14th 
century, and then el leit is rather to enhance than detract from the 
unilv of design. The choir, early Norman, terminating in an apse, 
was founded in 1117 or 1118 by John tie Sais or Sez, and dedicated 
in 1140 or 114B the aisles of both transepts and tin* whole of t-he 
south transept were built by Martin oi Bee, 1 140- 1 155; the remaining 
port ions of the transepts and the central tower, of three storeys, were 
completed by William tie Waterville, 1155 1175; the nave, late 
Nunnan, was completed by Abbot Benedict, 1177 1193, who added 
a beautiful painted roof ot wood; the western transepts, transitional 
Norman, were the work of Abbot Andrew, 119^-1200; the western 
front, actually a vast portico of three arches, the unique feature of 
the building, and one of the finest specimens of Early English 
extant, must have been built between 1200 and 1250, during which 
period there were several abbots; but there exists no record of its 
reconstruction. The lady chapel, built parallel with the choir by 
William Parys, prior, was consecrated in 1290; the bell tower was 
erected by Abbot K11 hard between 1200 and 1274; the south-west 
spire, the pinnacles of the flanking tower of the west portal, and the 
enlargement of the windows of the nave and aisle** were* the work 
of Henty de Morcot in the beginning of the; 14th century; the “ new 
building " ur eastern chapel in the Perpendicular style, begun in 
1 438, was not completed till 1528. In 1541 the church was converted 
into a cathedral, the abbot being made the first bishop. The ' 
extreme length of the building is 471 ft., and of the nave 211 ft., : 
the breadth of the west front being 15(1; the height of the central I 
lower, as reconstructed 111 the 14th cei\tur) , was 150, that ot tin 


spires and tower of the west front is 156 ft. In 1643 the building 
was delaced by the soldiers of Cromwell, who destroyed nearly all 
the brasses and monuments, burnt the ancient records, levelled the 
altar and screen, defaced the windows, and demolished the cloisters, 
lo obtain materials for repairs the lady chapel was taken down. 
I11 the latter part of the 18th century the church was repaved. 
In iSji a throne, stalls ami chon-screen were erected and other 
restorations completed. On account of the insecure state of the 
central tower in 1883 it was taken down; and its reconstruction, 
exactly as it stood with the exception ol the four corner turrets 
added early in the 19th century, was completed in 1880. The choir 
was reopened in 1889 after being dosed, fur thorough restoration, 
foi six years. 

In 1895 the restoration of the west front and other parts was begun 
in the face of considerable adverse criticism; but the work was 
carried on with the utmost care. During the carrying out of this 
work many interesting discoveries were made, the most important 
being the site of the cruciform Saxon church, enclosed within a crypt 
under the south transept. Catherine of Aragon was interred in the 
cathedral in 153b, and Mary Queen of Scots in 1387, but the body of 
the Scottish queen was removed to Westminster Abbey in 1612. 
Both interments were superintended by Robert Scarlett the sexton, 
commonly known as “ Old Scarlett," whose portrait, a copy of the 
original, hangs in the west transept. He died in 1594 at the age of 
98. Ot the monastic buildings there are some interesting remains. 
The cathedral is approached by a Norman gateway, above which 
is the chapel of St Nicholas, built by Abbot Benedict, and now used 
as the music school, and on the left the chapel of St Thomas 
Deckel, built by Abbot Ashton in the 13th century as it stands, 
but originally Norman. T he gateway to the bishop's palace, for- 
merly the abbot's house, was built by Abbot Godfrey de Cruyland 
1 in 1319, and the deanery gate by Abbot Kirton about 1520. One of 
the tanonry houses is lormcd partly from a hall of the 13th century. 

Peterborough is included for civil purposes in the parish of St 
John the Baptist, but for ecclesiastical purposes it is divided into 
tour, the additional parishes being St Mary’s Boongatc (1857), 
St Mark’s (1858) and St Paul’s (1869). The old parish church 
of St John originally stood to the east of the cathedral, hut was 
rebuilt on its present site in the centre of the city (1401-1407) 
in Perpendicular style. The educational establishments include 
the llenrv VUI. grammar or chapter school, which used the 
chapel of St Thomas a Deckel until 1885 ; the St Peter’s training 
college for schoolmasters for the dioceses of Peterborough, Ely 
and Lincoln, erected from designs of Sir Gilbert Scott (1864); 
and Deacon’s and Ireland’s charity school, established in 1721 
lor the clothing and educating of twenty poor boys. Thft 
principal public building is the market house (1671), used as a 
town hall. The modern prosperity and rapid growth of the 
town are chiefly due to the trade caused by the junction of so 
many railways lines. Adjoining the town are extensive works 
and sheds connected with the Great Northern and Midland 
railways. T’he principal manufacture is that of agricultural 
implements. 'The parliamentary borough returns one member 
(since 1885). The municipal borough, incorporated in 1874, 
is under a mayor, 6 aldermen and 18 councillors. Area, 1878 
acres. The soke or liberty of Peterborough, with a population 
of 41,122, constitutes a separate administrative county ( 1 888). 
The diocese of Peterborough includes t lie whole of Rutland, 
nearly all Leicestershire and Northamptonshire, and small 
portions of Derbyshire and Huntingdonshire. 

Peterborough (Burgh, Hurgus sancti Petri) is proved by its 
original name Mcdehamstede to have been a Saxon village 
before f >55 when Saxulf, a monk, founded the monastery on 
land granted to him for that purpose by Penda, king of Mercia. 
Its name was altered to Burgh between 992 and 1005 after 
Abbot Kenulf had made a wall round the minster, but the town 
does not appear to have been a borough until the 12th century. 
T he burgesses received their fi^st charter from “ Abbot Robert,” 
probably Robert of Sutton ( 1 262-1273). Until the 19th century 
the dean and chapter, who succeeded the abbot as lords of the 
manor, appointed a high bailiff, and the constables and other 
borough officers were elected at their court leet, but the borougli 
was incorporated in 1874 under the government of a mayor, 
6 aldermen and itf councillors. Among the privileges claimed 
by the abbot as early as the 13th century \^is that of having 
a prison for felons taken in the soke and borough. In 1576 
bishop Seamble sold the lordship of the hundred of Nassaburgh, 
which is coextensive with the soke, to Queen Elizabeth, tvho 
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gave it to Lord Burghley, and from that time until the 19th 
century lie and his descendants, marquesses of Exeter, had a 
separate gaol in Peterborough for prisoners arrested in the soke. 
The trades of weaving and wooleomhing were carried on in 
Peterborough in the 14th centurv. The abbot formerly held 
four fairs, of which two, one called St Peter’s fair, granted in 
11S9 and now held on the second Tuesday and W ednesday in 
July, and the other called the Bridge lair, granted in 1439 and 
held on the first Tuesday, Wednesday and Thursday in October, 
still survive and were purchased by the corporation from the 
ecclesiastical commissioners in 187b. Peterborough sent two 
members to parliament for the first time in 1547. 

PETERBOROUGH AND MONMOUTH, CHARLES MOR- 
DAUNT, Earl of (r. 1658 1735), English soldier and statesman, 
was born about 1 658. His father, John Mordaunt, was created 
Viscount Mordaunt of Avalon and Baron Mordaunt of Reigate, 
Surrey, in 1659 ; 1 his mother was Elizabeth, the daughter and sole 
heiress of Thomas (arty, the second son of Robert Carey, 1st 
earl of Monmouth.-* He matriculated at Christ Church, Oxford, 
on the nth of April 1674. When about sixteen years of age 
he joined Sir John Narborough’s fleet in the Mediterranean, and 
won his first distinction in arms in the destruction of the dev's 
fleet under the very guns of Tripoli. His father died on the 5th • 
of June 1675, and Charles Mordaunt succeeded to the peerage 
as Viscount Mordaunt. On his return from the second expedi- 
tion to Tangier he plunged into active political life as a zealous 
Whig and an unswerving opponent of the duke of York. But j 
his continued hostility to Janies II. forced him to repair to ! 
Holland in 1680, when he proposed to William of Orange, to j 
invade England. The disposition of the cold and cautious 1 
William had little in common with the fierce and turbulent 
Mordaunt. His plan was rejected, though the prudent prince 
of Orange deemed it judicious to retain his services. When 
William sailed to Torbav his friend accompanied him, and when 
the Dutch prince was safely established on the throne of England 
honours without stint were showered upon Lord Mordaunt. 
He was sworn of the privy council on the 14th of February 
1689, on the 8th of April of the same year appointed first lord 
of the treasury, and a day later advanced in the peerage bv 
treat ion as carl of Monmouth. 

In less than a year he was out of the treasury, but he still 
remained by the person of his monarch and was with him in 
his dangerous passage to Holland in January 1691. He was 
one of the eighteen peers who signed the protest against the 
rejection, on the 7th of December 1692, of the motion for the 
appointment of a committee to inquire into the conduct of the 
war, and although William had refused his consent to a bill for 
triennial parliaments in the previous session, Lord Monmouth 
did not shrink from reintroducing it in December 1693. This 
led to a disagreement with the court, though the final breach 
did not take place until January 1697, when Monmouth was 
accused of complicity in Sir John Fenwick’s conspiracy and 
of the use of “ undutiful wmrds ’’ towards the king. lie was 
committed to the Tower, staying in confinement until the 30th 
of March 1697, and deprived of his employments. Some 
consolation for these troubles came to him on the 19th of June 
of the same year, when he succeeded to the earldom of Peter- 
borough, by the death of his uncle Ilenry Mordaunt, 2nd earl. 

The four years after his release from the Tower were mainly 
passed in retirement, but on the accession of Anne he plunged 
into political life again with avidity. His first act was to draw' 
down, on himself in February 1792 the ('ensure of the House of 
Commons for the part which he took in the attempt to secure 
the return of his nominee for the borough of Malmesbury. 
Through the fear of the ministry that his restless spirit would 
drive him into opposition to its measures if he stayed at home, 
he was appointed early in 1705 to command an expedition of 

1 A barony of Mordaunt by writ h;id existed in tin* family since 
1529, and the viscount was the second son of the tilth ot these 
barons, who in 10 28 was created earl ol Peterborough, the elder son 
Henry being second earl. 

a 4 Cr. 162O. This peerage became extinct in 1661 on the death 
of the 2nd earl. 
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English and Dutch troops in Spain. He was created the sole 
commander of the land forces in April 1 705 and joint-cominundcr 
with Sir Cloudeslcy Shovel of the fleet on the 1st of May, after 
he had been reinstated a member of the privv council on the 
29th of March. lie arrived at Lisbon on the 20th of June 170^, 
sailed for Barcelona (Aug. 1705) on an expedition for the 
conquest of Catalonia, and began to .besiege that town. For 
some weeks the operations were not prosecuted with vigour 
and Peterborough urged that the fleet should transport the 
troops to Italy, but the energetic counsels of the Archduke 
Charles at last prevailed and by the 14th of October the city 
fell into his hands. On the 24th of January 1706 he entered 
Valencia in triumph, but these movements had weakened the 
garrison at Barcelona, which was now besieged by a superior 
French force? under Tcsse. 'The garrison, commanded by the 
archduke, defended their positions with great bravery, but 
would have been obliged to surrender had not the fleet of Sir 
John Leake, answering the appeals of Charles but contrary to 
the original orders of Peterborough, come to their assistance 
on the 8th of May, whereupon the French raised the siege on 
the nth of May. It is difficult to understand the action of 
Peterborough during this campaign, unless on the supposition 
that he was out of sympathy with the movement for placing an 
Austrian prince on the throne of Spain. When Charles deter- 
mined upon uniting with Lord Galway’s troops and marching 
to Madrid, the advice of Peterborough again hindered his progre.^s. 
At first he urged an advance by Valencia as supplies had there 
been collected, then he withdrew this statement; afterwards 
he delayed for some weeks to join Galway, who was in need of 
succour, but ultimately reached the camp on the 6th of August. 
The leaders of the army differed in their views, and Lord 
Peterborough was recalled to England to explain his conduct 
(March 1707). 

On his return to England in August he allied himself with the 
i Tories, and received his reward in being contrasted, much to 
i his advantage, with the Whig victor of Blenheim and Malplaqucl. 

I The differences between the three peers, Peterborough, Galway 
and Tyrawlcy, who had ser\ed in Spain, formed the subject 
of angry debates in the I<ords, when the majority declared for 
Peterborough; after some fiery speeches the resolution that he 
had performed many great and eminent services was carried, 
and votes of thanks were passed to him without any division 
(January and February 1708). Ilis new- friends were not 
desirous of detaining him long on English soil, and they 
sent him on a nfission to Vienna, where he characteristically 
engaged the ministry in pledges of which they disapproved. 
His resentment at this disagreement was softened by the com- 
mand of a cavalry regiment, and by his appointment as a Knight 
of the Garter (Aug. 3 and 4, 1713). With the accession 
of George I. Lord Peterborough’s influence was gone. Worn 
out with suffering, he died at "Lisbon on the 25th of October 
1735. His remains were brought to England, and buried at 
'Purvey in Bedfordshire on the 21st of November. 
s Lord Peterborough was short in stature and spare in habit of 
j body. Ilis activity knew no bounds, lie was said to have seen 
more kings and postilions than any man in Europe, and the 
whole point of Swift's lines on “ Mordanto " consisted in a 
description of the speed with which he hastened from capital 
to capital. He was eloquent in debate and intrepid in war, but 
his influence in the senate was ruined through his inconsistency, 
and his vigour in the field was wasted through his want of union 
with his colleagues. His first wife, Carey, daughter of Sir 
Alexander Fraser of Dores, Kincardineshire, died on the 13th 
of May 1709, and was buried at Turvey. Some years later 
(1722) lie secretly married Anastasia Robinson (r. 1695-1755), a 
famous dramatic singer (from 1714) of great beauty and sweet- 
ness of disposition, daughter of Thomas Robinson (d. 1722), 
a portrait painter; but she was at first unrecognized as his wife, 
and lived apart from him (regarded merely as his mistress) 

with her two sisters at Parson's Green. She remained 

on the operatic stage, till 1724. It was only a few months 

before his death that (after a second marriage ceremony) she 
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was introduced to society as the countess of Peterborough. 
He had a son John (1681-1710) who predeceased him, and was 
therefore succeeded in the title by his grandson Charles (1710- 
1779), whose son Charles Ilenry (1758-1814), 5th earl, died 
unmarried, the honours becoming extinct, except for the 
barony of Mordaunt, which passed to a collateral branch and 
fell into abeyance in 183$. 

Bibliography. — The best accounts of the career of Peterborough 
in the life by William Stubbing (1890), ami the U’<ir of the 
succession in Sj>ain , by Colonel the Hon. Arthur Parnell (1905). 
The cm her live arc founded on the memoir of Captain George 
Carleton (172S), which was analysed by Colonel Parnell, and dis- 
missed as a fictitious narrative inspired by Swift, in the ling. Hist. 
Rev. { 1891), vi. 97-151. (W. P. C\) 

PETERHEAD, a municipal and police burgh, and seaport 
of Aberdeenshire, the most easterly town in Scotland. Pop. 
(1901), 11,794. It is situated about 33 m. by road K.N.K. of 
Aberdeen and . 1 4 .J m. by rail, via Maud Junction, on the Great 
North of Scotland railway, from which there is a branch line. 
The town is built of the red granite for which it is famous, and 
the quarrying of which for home and foreign use constitutes 
an important industry. Among the principal buildings are the 
town house (1788). with a spire 125 ft. high, and the Arbuthnot 
museum and art gallery. In front of the town hall is a statue to 
Field Marshal Keith (born at Tnvcrugie Castle, 2 m. north-west, 
in 1696), which was presented to the burgh in 1868 by William 1 . 
of Prussia, afterwards German emperor. Peterhead is one 
of the Elgin district group of parliamentary burghs, with Banff, 
Cullen, Elgin, Inverurie and Kintore. It formerly had an 
extensive trade with the ports of the Baltic, the Levant and 
America, and was once a sub-port to Aberdeen, but was made 
independent in 1832. It was also for a long period the chief 
seat of the Greenland trade, but the Arctic seal and whale 
fishery is now extinct. The north and south harbours lie 
between the town and Keith Inch — a suburb at the extremity 
of the peninsula on part of which the town is built — and the 
isthmus dividing them is pierced by a canal crossed by an iron 
swing-bridge. In the north harbour are tw f o graving docks. A 
third harbour has been built, the area of the three basins 
amounting to 21 acres. In addition to the granite quarrying 
and polishing, the leading industries are ship- and boat-building, 
agricultural implement works and woollen manufactures. 'The 
herring fleet possesses more than 600 boats and the annual 
catch averages nearly £200,000. About a mile to the south 
is the convict prison for Scotland. Since 1886 the prisoners 
have been employed upon the construction ?)f a vast harbour 
of refuge, for which the breakwater extends from Boddam 
Point northwards across the bay. This great undertaking 
(intended to be completed in 1921) was designed by Sir John 
Coodc (d. 1892). Peterhead is the terminus of # a cable to 
Norway. About 6 m. south of Peterhead are the famous 
Bullcrs, or Roarers, of Buchan, an enormous rorky cauldron 
into which the waves pour through a natural arch of granite, 
with incredible violence, in a storm. 

The town and lands belonged of old to the Abbey of Deer, 
built in the 13th century by William Comvn, earl of Buchan; 
but when the abbey was erected into a temporal lordship in the 
family of Keith the superiority of the town passed to the earl 
marischal, with whom it continued till the forfeiture of the 
earldom in 1716. The town and lands were purchased in 1720 
bv a fishing company in England and, on their failure, by the 
Mcr< bant Maidens’ Hospital of Edinburgh for £3000, who are 
still the overlords. Peterhead, made a burgh of barony in 1 593 j 
by George Keith, fifth earl marischal, was the scene of the I 
landing of the Pretender on Christmas Dav 171 = 

PETERHOF, a town of Russia, in the go\ eminent of St 
Petersburg, 18 m. W. of the capital, on the smith coast of the 
Gulf of Finland. It was founded in 1711 and has grown up 
round the palace built by Peter the Great in 1720: pop. 11,300. 
Peterhof is almost exclusively a residential town, but gem-cutting 
and the manufacture of agricultural implements are carried on. 
The palace has undergone alterations and additions, e.g. by 
C atharine II., but retains a distinct Petrine stamp. It is built 
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on a height 50 ft. above the sea, and contains portraits of 
the Russian imperial family and other pictures. A statue of 
Peter the Great was set up near the palace in 1883, and one of 
Francis I. of France in 1896, a gift from the town of Havre to 
Nicholas II. Peterhof is connected with Oranienbaum on the 
west and with Strvelna on the east by a scries of gardens and 
villas. 

PETERMANN, AUGUST HEINRICH (1822-1878), German 
cartographer, was born at Bleicherode, near Nardhausen, on 
the 18th of April 1822. At the age of seventeen he entered the 
Geographical School of Art in Potsdam, and in 1845 proceeded 
to Edinburgh to assist Dr Keith Johnston in the production 
of an English edition of the Physical Atlas of Bcrghaus. In 
1847 he came to London, and published, among other works, 
an account of Barth’s expedition to Central Africa (1855). 
In 1854 he became director of the geographical institute of 
Justus Perthes in Gotha, and editor of the well-known Petcrmanns 
Mittcilungen. His work did much towards elucidating the 
geography of the interior of Africa and *>f the North Polar 
regions. Queen Victoria, at the suggestion of Bunsen, appointed 
him physical geographer-royal. Petcrmann died by his own 
hand at Gotha on the 25th of September 1878. 

PETERS (or Peter), HUGH ( 1 598-1660), English Independent 
divine, son of Thomas Pyckwoode, alias Peters, descended from 
a family which had quitted the Netherlands to escape religious 
persecution, and of Martha, daughter of John Treffry of Treffry 
in Cornwall, was baptized on the 29th of June 1598, and was 
educated at Trinity College, Cambridge. Having experienced 
conversion, he preached in Essex; returning to London he took 
Anglican orders and was appointed lecturer at St Sepulchre’s. 
He entertained, however, unorthodox opinions, and eventually 
left England for Holland. He visited Gustavus Adolphus in 
Germany about 1632, and afterwards became the minister of 
the English church at Rotterdam. Here his unorthodox 
leanings again attracted attention, and Peters made a further 
move to New England, lie was connected with John Winthrop 
through his wife, and had already formed several friendships 
with the American colonists. He arrived at Boston in October 
1635 and was given charge of the church at Salem, lie took a 
leading part in the affairs of the colony, and interested himself 
in the founding of the new colony in Connecticut. In 1641 he 
returned to England as agent of the colony, but soon became 
involved in the political troubles which now began. He became 
chaplain to the forces of the adventurers in Ireland, and served in 
1642 in Lord Forbes’s expedition, of which he wrote an account. 
On his return he took a violent part in the campaign against 
Laud, and defended the doctrines of the Independents in a 
preface to a tract by Richard Mather entitled “ Church Govern- 
ment and Church Covenant discussed . . (1643). He gained 

great reputation as a preacher by his discourses and exhorta- 
tions at public executions, and as army chaplain. In the latter 
rapacity he accompanied Lord Warwick’s naval expedition to 
Lyme in 1644 and Fairfax’s campaigns of 1645 and 1646, when 
his eloquence is said to have had a marvellous effect in inspiring 
the soldiers and winning over the people. At the conclusion 
of the war, Peters, though greatly disliked by the Presbyterians 
and the Scots, had attained great influence as leader of the 
Independents. In his pamphlet “ Last Report of the English 
Wars” (1646) he urged religious toleration, an alliance with 
foreign Protestants, and an active propagation of the gospel. 
In the dispute between the army and the parliament he naturally 
took the side of the former, an^l after the seizure of the king by 
the army in June 1647 had interviews with Charles at Newmarket 
and Windsor, in which he favourably impressed the latter, and 
gave advice upon the best course to pursue. He performed 
useful services in the second Civil War, procured guns for the 
besiegers at Pembroke, raised troops in the Midlands, and 
arranged the surrender of the duke of Hamilton at Cttoxeter. 
Though at the Restoration he denied any complicity in the 
king’s death, it is certain that in his sermons he justified and 
supported the trial and sentence. In August* he accompanied 
Cromwell to Ireland, and was present at the fall of Wexfdrd, 
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while later lie assisted the eimpaign by superintending from 
England the despatch to Cromwell of supplies and reinforce- 
ments, and was himself destined by Cromwell lor a regiment 
of foot. In 1650 he was in South W ales, endeavouring to bring 
over the people to the cause, and subsequently was present at 
the battle of Worcester. At the conclusion of the war Peters 
was appointed one ot the preachers at Whitehall am 
person of influence. Parliament had already voted him an 
annuitv of £200. and Laud's library or a portion of it bad been 
handed over to him in 1^44. He was one of the committee of 
twenty one appointed to suggest legal reforms, and he published 
his ideas on this subject, which included a register of wills and 
land titles and the destruction afterwards of the ancient records, 
in his tract, " (mod Work for a (mod Magistrate ” (in 1651), 
answered by R. Vaughan and Prynne. Tie stronglv disapproved 
of the war with Holland, and his interference brought upon 
him some sharp reprimands. In July 1(158 he was sent to 
Dunkirk to provide apparently for the spiritual wants of the 
garrison. He preached the funeral sermon on Cromwell, and 
after the latter's death took little part in political events, 
though strongly disapproving of the removal of Richard. He 
met Monck at St Albans on the latter's march to London, but 
met with no favour from the new powers, being expelled from 
his lodgings at Whitehall in January 1660. On the nth of 
May his arrest was ordered. On the 18th of June he was ex- 
cepted from the Act of Indemnity and apprehended on the 2nd 
of September at Southwark. lie sent in a defence of himself 
to the Lords, denying any share in the king's death. II j was, 
however, tried on the 13th of October and found guilty of high 
treason. His execution took place at Charing Cross on the 16th 
of October, when he behaved with great fortitude, and was 
undismayed by the mangling of the body of John ('00k, his 
fellow-sufferer, upon whiih he was forced to look, before his 
death he wrote “A Dying Father's Last Leg.irv " to his only 
child, Elizabeth, in which he gave a narrative of his career. 

His death was viewed with greater rejoicings than perhaps 
attended that of any of the regicides, which is the more sur- 
prising as Peters possessed many amiable qualities, and several 
acts of kindness performed by him on behalf of individual 
•Royalists are recorded. Hut he had incurred great unpopularity 
by his unrestrained speech and extreme activity in the cause. 
He was a man, however, of a rough, coarse nature, without 
tact or refinement, of strong animal spirits, undeterred by 
difficulties which beset men of higher mental capacity, whose 
energies often outran his discretion, intent upon the realities 
of life and the practical side of religion. J 1 is conception of 
religious controversy, that all differences could be avoided if 
ministers could only pray together and live together, is highly 
characteristic, and shows the largeness of his personal sym- 
pathies and at the same time the limits of his intellectual 
imagination. Peters married (i) Elizabeth, daughter of Thomas 
Cooke of Pebmarsh in Essex and widow of Edmund Read, 
and (2) Deliverance Sheffield, by whom ho had one daughter, 
Elizabeth. 

PETERS, KARL (1856- ), German traveller in Africa, 

one of the founders of German East Africa, was born at Xcuhaus 
on the Elbe on the 27th of September 1856, the son of a Lutheran 
clergyman. Hr studied at Gottingen, Tiibingen and Berlin, 
and in 1879 was awarded a gold medal by the Berlin Universitv 
for his Fricdni zu I'enedig. After visiting London to study 
English principles of colonization, lie returned to Berlin, and 
promoted the German Colonization Society (Deutsche Kolonial- 
vereiri). In the autumn of 1884 he proceeded with two com- 
panions to East Africa, and concluded in the name of his sqpcty 
treaties with the chiefs of Useguha, Nguru, I’sagara and Ukami. 
Returning to Europe early in 1885, he formed the German East 
Africa Company, wdinji speedily obtained an imperial charter. 
The story of this enterprise, the first step ifi the formation of a 
German colony iji East Africa, is told under Africa, $ 5. In 
188S Peters undertook an expedition from the east coast of 
Africa, avowedly for the relief of Emin Pasha. This expedition 
wax not sanctioned by tin* German government and was regarded 
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by the British authorities as a filibustering exploit. One of h s 
objects was to extend the sphere of German inlluence, and, reach- 
ing Uganda early in 1890, Peters concluded a treaty with the kin * 
of that country in favour of Germany, lie lei t Uganda hastily 
on the approach of a representative of the. British East Afrit a 
Company, and on reaching Zanzibar learned that his treaty was 
useless, as an agreement had been come to between Germany 
j and Great Britain whereby Uganda was left in the British sphere. 

I On his return to Germany Peters was received with great honours, 
and in 1 St> 1 published an account of his expedition entitled 
Die deutsehe Emin Pasha Expedition , which was translated 
into English. In 1X91 he went out again to East Africa as 
imperial high commissioner for the Kilimanjaro district, and 
in 1S92 was one of the commissioners lor delimiting the Anglo- 
German boundary in that region. In June 1S92 accusations 
were brought against him of excesses in bis treatment of the 
natives, and alter three investigations had been held he was, 

I in 1807, deprived of bis vommission for “ misuse ot official 
j power.” (lie was regranted his title of imperial commissioner 
in 1006.) During 1893 1805 Peters was employed in the colonial 
office at Berlin. In 189O he removed to London, where he 
occupied himself in schemes for exploiting parts ol Rhodesia 
and Portuguese East Africa. In the interests of a company he 
formed, Peters explored the Fura district and Maeombe's 
country on the Zambezi, where in 1899 he discovered ruins of 
ancient cities and deserted gold mines. lie returned in 1901 
and gave an account of bis explorations in The Eldorado of the 
Ancients (1902). In 1905 he again visited the region between 
the Zambezi and Sabi rivers. 

Besides t he bonks already mentioned and some smaller treatises 
IVtrrs published u philosophic work entitled \V illcnswett mid Welt- 
ii'tlte (1X83), and a disquisition on early gold production entitled 

I hi s I’oldene Ophir Sulmnos (iN**-,), translated into English 111 i8<)K. 

PETERSBURG, a city and port of entry of Virginia, V.S.A., 
on the Appomattox River, at the head of navigation, about 

II m. from its mouth, and 22 m. S. of Richmond. Pop. (1890), 
22,680; (1900), 21,810, of whom 10,751 were negroes. It is 
served by the Atlantic ( oast line, the Seaboard Air line, and the 
Norfolk & Western railways. The river, which is here spanned 
by two steel bridges and one frame bridge, is navigable to this 
point for vessels of 8 ft. draught at mean high water, and lias been 

| greatly improved by the Federal government, which in 1909 
was engaged in deepening the whole channel to 12 ft. at mean 
high water and in excavating at Petersburg a new channel into 
which to deflect t<he river, in and about the city there is much 
of historic and scenic interest. At Blandford, a suburban 
hamlet, is the picturesque old Blandford church, erected about 
1734. Petersburg has two public parks, and among its institu- 
tions are a Jiome for the sick (1886), an orphanage for girls and 
another for negroes, the state central hospital for the inssune 
(negroes), the southern female college (non-sectarian, 1863), 

; the university school for boys, the Bishop Payne divinity 
| school (Protestant Episcopal) for negroes, and the Virginia 
normal and industrial institute (opened in 1883), also for 
negroes. There are two national cemeteries near Petersburg 
Poplar Grove (about 4 m. south), containing about 6200 graves, 
and City Point (about 9 in. east), containing about 5100 graves; 
and in Blandford cemetery there are about 30,000 graves of 
Confederate dead. In this cemetery General William Phillips is 
buried, and there is a monument to Captain Mediae, commander 
of the ” Petersburg Volunteers,” whose bravery in 1812 1813 
prompted President Madison to call Petersburg the ” Cockade 
City." The falls above the city iurnish abundant water-power, 
and the city has various manufactures. The factory product 
was valued at $5,890,574 in 1905, 113% more than in 1900; 
in both 1 900 and 1905 Petersburg ranked fourth among the 
cities of the state in the value of factory products. From 
Petersburg are shipped quantities of trunks and bags, peanuts, 
tobacco and cotton. In 1909 the foreign trade, wholly imports, 
was valued at $360,774. The city was formerly in Chesterfield, 
Dinwiddie and Prince George counties, but is now independent 
of county government. 




An Indian village formerly stood on or near the site of the 
present city, and Tort Henry was built here by the whiles in 
i(>4^. Petersburg was lounded in 1744 bv G () loncl William 
Hynl (1674 174 [) and Peter Jones, and was named (first Peter's 
Point, and then Petersburg) in honour of the latter; in 1748 it 
was incorporated as a town. On the 25th of April 1781 
■kinni-di was fought in Iron! ol Petersburg between a British | 
force ol about 4000 under (ieneral William Phillips ( 1 741 ?-i 781 ) j 
and about one third of that number of American militia under ! 
Baron Friedric h Wilhelm \ on Steuben; the Americans were; 
defeated, and 1 he British occupied the town. In the inflowing j 
month the Biitish again entered Petersburg (General Phillips 
dying here on the J.ph), but thex were soon dislodged by 
LalaycUe, who "helled the town. General Winfield Stott was 
born near Pet <■; shin g, and practised law here lor two years 
betori he enten d the aimy. Petersburg was chartered as a city 
in 1850. 

Pki kksiu ro ( am pat on (1S64 b$). The name of lYters 
burg i-> associated with operations in the American Civil War, 
which lormed the sequel of the Wilderness Campaign (t/.v.) 
and the la -4 act in the struggle between the armies of Grant 
and Lee lor supremacy . Petersburg (see above) and Ric hmond, 
Virginia, connected by rail and covered north, east and south by 
forts' miles ol entrenc hments, formed the salients of a vast 
fortie s, into which reinloreements and supplies could be* poured 
from the rear by means of the* fames Canal, the Virginia Central, 
the Lvnchhmg, the Danxille and the Weldon railroads - the 
latter bringing up to Petersburg Irom Wilmington (225 m. 
distant) the* e.irgoes ol blockade runners. Petersburg became 
a strategic point as soon as Grant determined to carry the army 
of the Potomac defeated at Cold Harbor on the* Chicka- 


front at Malvern T I ill (VT. corps and Wilson's cavalry division), 
despite its menacing attitude towards Richmond, was only a 
flank guard for a movement to the south. 

It was late on the' 1 7th of June when General Beauregard, who 
had for three davs valiantly held his main lines south of Richmond 
with some 14,000 infantry against three Federal corps, succeeded 
in cumincing General Lev that the main army was again (as 
in 1862 on the Chickahoniiny) in the wrong place a the wrong 
time. But when at last the Confederate leader was aroused 
to a sense of his danger he soon filled every road with divisions 
marching to save Petersburg : they marelud all night ; they slept 
in the trenches on arrival, and on the ugh of June these rein- 
forcements convinced General Meade thathismainattack between 
the Appomattox River and the Jerusalem Blank road was 
delivered a day too late. At a cost of 10,000 casualties Meade* 
had gained half a mile* of ground, but the Confederates in falling 
back had concentrated, and now' that the new’ plan of operations 
was exposed and the* main bodies were again face to face the 
power ol defensive tac tics reasserted itsell. 

Yet June was not to close without adding some* 8000 men to 
the Federal casualties, lor in addition to daily losses by sharp- 
shooting along the front, over 5000 men fell or were captured in 
operations directed against the southern railroads. Grant had 
resolved to depth c his enemy of these lines of supply: his plan 
was to prolong his line of investment westward and construct. 
. redoubts (suc h as Fort Davis, Fort Steadman and Fort Sedgw ic k) 
a.s a continual menace to the Confederate garrison and a defenc e 
I against sorties, while his ca\ airy and portions of five* corps 
1 (If., V., Vi., IX. and Will.) engaged in enterpi ises which it 
| was hoped would tempt General Lee to fight outside* his works. 

' A decisive victory in the field, a successful assault on the defenc es 


hominy (sec Wildi.rxkss Campaign)— south of Richmond, 
and, being joined 1 >\ Butler's Army ol the James (momentarily j 
cheeked in the* Bermuda Hundred Peninsula hy a small army 
under Beauregard), to operate from the east, depending on 
the James River, as his line of supply , while the policy of the 
Confederate president was to employ Robert Lee's army to 
protect liis capital. Petersburg was nearer than Richmond 
to the navigable part of the James River -City Point is only 
10 m. distant — and the capture ol Petersburg would involve 
the fall ol Richmond and the capitulation or flight ol Lee's 
army. 

As early as the* gth of June 1864, while the main armies were 
still north of the James and Petersburg was garrisoned by a 
brigade* under General Wise, a Federal expedition from the Arm) 
of the James approached the* city. General Gillrnore on the 
Citv Point road discc>\ creel strong earthworks, and Genera* 
Kautz attacking on the Jerusalem Plank road experienced a 
repulse : the* total force ol the Fedcrals was 4500, and Wise's 
gade (2400) had been quickly reinforced lrom Beauregard's 
central position at Bermuda Hundred. A week* later a more* j 
ions attempt was made to break through the defences, while 
General Lee's main armv was detained north ol Richmond. 


between Richmond and Petersburg, or the complete destruction 
ol the railroads, would prec ipitate disaster to tin* South, and of 
these three methods the last would be* the surest in its effects. 
But such a method was necessarily slow’. General Wilson's 
cavalry (5500) destroyed 40 m. ol the Lynchburg or South Side 
railroad, and 40 m. of tin* Camille railroad, together with 
Burkesxille | unction and Ream’s Station on the Weldon rail- 
road; but \\ ilson was caught by the Confederate cavalry 
100 m. from Petersburg artel escaped only by destroying bis 
wagons and limbeis and abandoning twelve guns. Kven the 
Virginia Ccntial railio,id could not be held b\ the Fedcrals 
after Sheridan with the main bod\ of the cavalry had been 
called back to White House* on the* Pamunkcy to escort a great 
convoy. 

Bv the end of |une the* whole ol the rival forces were concen- 
trated about the* Richmond -Petersburg defences, and General 
A. P. Hill bad already sallied out on the 21st ol June to drive the 
II. corps lrom the Weldon railroad. Federal policy and Federal 
strategy, surmounting the* crisis ol ('old Harbor, were, however, 
at last in unison. Grant bad a free hand in respect both of his 
dispositions and his resourc es in men and money, and had resolved 
to use unsparingly the resources placed at his disposal. Early 


Grant detached the II. and XVII L corps under Generals Smith 
and Hancock, w ho were to unite and operate* along the Gity Point 
railroad and capture the outer line* of works about 2 m. Irom 
Petersburg while* a demonstration was made: along the Norfolk 
railroad by cavalry under Kautz. On the 15th of June Smith 
attacked and captured five redans before Hancock c ame up, and 
when next day Burnside's corps (IN.) arrived and General 
Meade assumed control of the three corps, he* attacked again at 
() p.m. On the 17th of June Warren's (V.) corps armed, and 
Meade made a third assault with two corps (V., IX.). On the 
18th ol June the attack was renewed with three corps (II., V., 
IX.) late in the* alternoon, and the* results of the* lour days' 
lighting were' so far satisfactory that ground was won which 
could he* entrenched and held against any sortie* ol tin* 
Pete rsburg garrison. Probably on the 1. 8th ol June* the town ol 
Petersburg might have been captured by Meade, lor at this crisis 
General Lee was in temporary eclipse. For four days Lee had 
relused to c redit any report to the* effect that Grant was crossing 
the James : his raxalrx could not ascertain that the cnenix in his 


in July Grant, however, found himself compelled to detach a 
corps (VI .) to strengthen the garrison at. Washington, for General 
Early had frustrated Hunter’s attempt against Lynchburg (see 
Snrc.v wdoah Yai.i.kx), driving Hunter into West Virginia, and 
tlu*n, pushing down the Shenandoah and ac ross the Potomac, 
had arrived within a day's march of the Federal capital. 'Phis 
operation checked Grant's enterprises about Petersburg and 
restric ted the Federal front to the ground east of the Weldon 
rail roach 

On the* 25th of July GrantVsoK ed to weaken the enemy on 
hisjront bv a demonstration north of the James, and accordingly 
moved a corps (H.) and two cavalry divisions ac ross the river 
to Malvern Hill under cover of Foster’s corps (X.). But Lee 
possessed the inner line, and the* Federal detachment lound two 
cavalry divisions iV) its front, and the Richmond dclcnccs had 
been strengthened bv three dix Lions ol infantry. •The expedi- 
tion then returned to take part in a Iresh enterprise, which 
ended disastrously to the Fedc rals. A GonfuJerate redan faced 
Burn idc\ IX. corps too yiF. distant, and this strong worl# was 
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to be destroyed by mining operations. The mine was fired and 
produced a crater 150 ft. long, bo ft. wide and 25 ft. deep, into 
which the Fedcrals poured (see Fortification and Siegecraft). 
but the troops could be got no farther before the Confederate 
counter attack was upon them, and Burnside’s corps lost 4300 j 
men. i 

In August Sheiid.in wib detached In nper.it e against General j 
L.ulv in the Shenan<loah Valley, and in onli r to prevent Lee rein- 
forcing Larlv another demonstration against Richmond was planned. 
But Lee again strengthened his left and the result of the lighting was 
a loss to the Fedcrals of nearly join) men. Meanwhile another attack 
<>n the Weldon railroad bv Warren’s corps was met bv General 
\. P. Hill on the 20th of August, and the possession of the lailroad 
cost the I'ederals 3000 men. A further attempt on this railroad by 
Hancock’s 11 . corps and Gregg’s cavalry division at a point 3 m. 
south of Beam’s Station was foiled by A. 1 \ Hill, now aided 
bv Hampton’s two cavalry divisions, and the Fedcrals here lost 
z\j2 men and nine guns. The Confederates therefore still retained 
jxissession ot the railroad to a point within one day’s hauling by 
wagon to Petersburg. During September another Federal enter ; 
prise north of the James with two corps (X. and XVI It.) resulted in | 
the capture of Fort H#irrisoii near Chattin’s Blull, and when General 
Lee reinlorccd his left and counter attacked Ins troops were repulsed i 
with heavy loss. The Fedcrals lost over 2000 men and failed in the j 
attempt to tike Fort Gilmer, Confederate gunboats below Rich- • 
mond aiding in the defence. While thi s operation was in progress j 
on the Confederate left under General ('.rant's personal supervision 
General Lee was apprised of attacks cm his extreme right at Peebles 
Farm by four divisions, which captured a Confederate redoubt 
covering the junction ot two routes to the south-west. General 
A. P. Hill prevented a further advance ot the enemy by a vigoious 
counter-attack which caused Warren and Parke (IX.) a loss ot 2000 
men, of whom nearly three fourths allow ed themselves to be captured ; 
for the ranks, since the losses ot the May battles, had been swamped 
with drafted and substitute recruits ot poor quality and almost 
insignificant *nining. The Fedcrals had, however, by these opera- 
tions pushed their entrenchments beyond the Weldon railroad 
westward and established new works within a mile of the Con- 
federate right. A minor engagement north of the J. lines on the 7th 
ot October between the Confederate* and troops of the Anny of the 
James was without result. At Hr* end of the month, however, 
General Grant resolved to make a serious eitort to bring the South 
Side railroad within his lines and deprive the enemy of this important 
line of supply. Parke (IX.), Warren (V.) and Hancock (II.) took each 
some 1 1, 000 infantry with four days’ rations on pack animals. Gregg’s 
cavalry (3000) were attached for tin.* operation, and both Giant and 
Meade accompanied the troop-.. General A. P. Hill encounti rt d this 
force with three divisions (1 3,000) and Hampton's cavalry (5500), 
and he contrived to hold two corps with one division and attack 
Hancock ( 11 .) with his main body. The Fedcrals were stopped 
when 0 in. from the railway, and Hancock lo*t 1500 men at Hatcher's 
Bun on the 27th of October. 

General Lee meanwhile had been railed to Chaffin’s Blult, where 
again Butler was demonstrating with the Army of the James (X.and 
XVIII.) on the approaches to Richmond. But General Loiigstreet 
signalized his return to clnt \ with the Army of Northern Virginia 
by driving Butler off with a 
loss of over 1000 men (action 
of Fair Oaks, Oct. 27). General 
Warren in December con- 
trived to evade A. P. Hill 
and destroy the Weldon rail- 
road at a point on the 
Meherrin River 40 m. from 
Petersburg. 

There seemed now little to 
tie Lee to the lines he had so 
painfully constructed, for his 
army was without coffee, tea 
or sugar, and though of foreign 
meat they had 3! million 
rations and of bread z \ million 
rations in reserve, the troops 
lived Chiefly on corn-bread. 

A. P. Hill on the right held 
on from Hatcher's Run to 


tronch-work and outpost duty overtaxed the patuotism of Lee’s 
50,000 infantry and stimulated desertion. Supplies were brought 
in bv wagons, as the rolling stock on the railways was worn, and on 
the 5th ot February 18(35 General Gregg moved out to the Boydton 
Plank road to intercept the Confederate convoys. He was sup 
ported by Warren, while Humphreys’s ( 11 .) corps connected tin- 
detachment with the left of the Federal entren* hments. Gregg 
failed to locate the wagons, and General Lee, hearing of the expedi- 
tion, sent out A. P. Hill and Gordon, who drove him back with a lo.^s 
of 1500 men. Sheridan, after driving Flatly from the Valley m 
October, destroyed the railways about Staunton, Chnilotlcs\iIh>, 
Gordonsvillc and Lynchburg, and even rendered the James Canal 
useless as a line of supply. 

Grant recalled Sheridan to the main army in Match, and at the 
end of the month prepared for a turning movement westward with 
t lie object of drawing Lee out of his lines. General Lee had 
anticipated such an attempt, and had resolved to abandon his lines 
and unite with Johnston in North Carolina, but tin- loads were not 


Fort Greg 


whence Gordon 


and Anderson prolonged to 
the left as far as the Appo- 
mattox River, and Long 
street continued the line 
northwards along the Bermuda 
front, across the James as far 
as White Oak Sw'amp (37 m. 
in all). The wintei* was very 
severe, and the, continual 
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vet in a state ior the movement of artillery and wagons, and it was 
to gain time that he now ventured upon a bold offensive stroke — 
a night attack upon a strong point in the Federal right called Fort 
Stedman — the success of which might cause Grant to call in the 
detachments on his left and so facilitate the proposed movement 
of the Confederates towards Danville. General Gordon was selected 
to conduct the operation and his corps was strongly reinforced for the 
occasion. I he opposing lines east of Petersburg were only 150 yds., 
and the sentiies of each side 50 yds. apart. Gordon's men dashed 
across the intei\ cuing ftpurc at 4.30 a.m. on the 25th March, 
surprised the gamson and occupied Port Stedman, but when day- 
light broke and the l ederal guns could In* brought to bear the 
tort was found to be untenable. Parke's corps (IX.) recaptured 
the work at a co-t ol 1000 men. and (.Jordon fell back, leaMng nearly 
2000 men in the hands of the Federal*. The encounter would have 
proved a more desperate one it reinforcements on both sides had 
arrived in time, but Gordon had cut the telegraph which connected 
Fort Stedman with Grant's headquarters at City Point, and the 
Confederate train service broke down and delayed the arrival from 
Richmond of reinforcements tor Gordon, Meanwhile, 0 m. west- 
ward, Humphrt ys' corps ( 11 .) attacked A. P. Hill's defences and 
gained some loc al success, seizing the Contedriate puket line between 
the Weldon railroad and the Roydtwn Plank road, which was at 
once occupied «uid strengthened by the Fcdeials. The Federate 


had resolved to attempt. Grant meanwhile had ordered Warren 
to support Sheridan in an attack on Pickett at daybreak. Sheridan 
advanced on the 1st of April and .at 3 p.m. issued his orders for 
attack, explaining verbally a diagram he had prepared for the use 
of divisional commanders. Pickett held a front of 2 m. with 
a division of cavalry on either flank and Rosser’s cavalry guarding 
the baggage behind Hatcher’s Run, and when attacked at 4 p.111. 
he was with Rosser 1 [, m. in rear, Refute Pickett was made 
aware oi a battle being in progress his left was destroyed. 
General I.ee seems to have made no arrangements to support Pickett 
in this directum. Pickett's light was delemled by W. H. F. Lee 
against the attack ot Custer's cavaliv division. The position was 
luially carried by Sheridan’s cavaliv uiulei Devin dismounting and 
storming the entrenchments Jrontally, taking three guns and iim 
prisoners. Wairen's ceips claimed to have eaptured a battery 
and 3-44 prisoneis. Yet Sheridan was di.- satisfied with Warren’s 
conduct oi the battle and dcpiived him of his command. Pickett's 
touted brigades weie rallied at the South Side railroad and incor- 
porated with General Anderson's command. Hut the Confederates 
had lost White Oak road, and unless Genera! Pee was capable of 
a vigorous countorsi roke on his extreme right it was evident he must 
also lose the South Side railroad. Giant, fearing such an enterprise, 
at once reinforced Sheridan and 01 dried Humphreys* corps ( 11 .) 
to attack in liis hunt ii necessary to prevent Lee moving troops 




westward, bill Lee made no effort, and so Sheiulan was free to 
operate farther 111 the duct lion o] the enemy's right and rear, while 
Humphreys In id the enemy 111 li is front. Sheridan remained in- 
active tor a few days, and 1 ee hoped still to gain time for the roads 
to drv befoie evacuating his lines and removing his stores and 
ammunition bv wagons towards Lynchburg. 

Rut a crisis was appm«uhing. Sheridan’s success at Five Forks 
induced Grant to deliver a g< neral assault oil the 2nd of April. The 
Confederate' lines were bombarded all night, and on the 2nd of April 
with Wright’s < 01 ps (VI.), Grant attacked the weakest part of 
Lee’s line and broke through, losing 1100 men in fifteen minutes. 
\. P. Hill w .is kille d and his ce>rps broke and was cut off from Peferi- 
butg. At th*- same lime Parke's corps ( I X.), on the right of the VI., 
attacked the eastern front near Fort Stedman but was repulsed by 
General Gordon; then Humphreys’ coips (II.) on the left attacked 
a Confederate' division under General Cook and forced it to retreat 
tee the South Side railroad, whe-rc. at Sutherlaml Station a final 
attack dispersed it. Wnght, supported by GcncialOrd (command- 
ing the army of the James), afterwards won the strong redoubts called 
Fort Whitworth and Foil Gre gg, and thus in a elay the Confederate 
right had been destroyed from Five Forks to a point some; two or 
three- miles vve-sl of the Weldon railroad; 10 m. ol works had been 
abandoned, and if Grant had been able to press his advantage at 
once the campaign must have ended. But Grant was not aware 
of the enemy’s plight, anel so resolved to wait until the morrow 
before completing his victory. 

Meanwhile Lee perceived that, the hour had come at last when 
Richmond must fall, and at 3 p.m. he had issued orders ior the march 
of the remains of his army to Lynchburg via Amelia court-house, 
a mflrch which evidently must partake of the character of a forlorn 
hope, hastily planned, ill prepared and undertaken by troops whom 
the disasters and hardships of the past six months had weakened 
physically and morally. Yet if General Lee had negotiated a peace 
on the 2nd of April military history would have lost one of the finest 
examples of the strategic pursuit. Lee’s proposed movement 
involved the transfer of the. army and its l&aggagv 100 m. on 
bad roads across the front of an enemy, and nothing but mis* 

< ‘bailee could prevent flit- Federate intercepting Lee's columns by a 
shorter route and seizing the South Side railroad, on which supplies 
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lost 2on<> men and the Confederates perhaps twite its many on llie 
25II1 of Man h. 

At this time Sherman visiletl Grant at City Point and proposed to 
move at the end of ten days on Burkesville Junction and so t ill oft 
I.ee from Danville and Lynchburg; it was while Sherman was pre- 
paring for fins operation that Granf finished tln^ campaign. Secure 
behind his formidable entrenchments, (bant had no fear for his 
base on the James River, and transferred large bodies of troops t »> 
his left without Lee’s knowledge. Sheridan was instructed on the 
29th of March to gain the enemy’s tight and rear, moving bv Dm 
widdie court-house and across Hatcher's Run. But the.ron fed crates 
were on the alert; A. J\ Hill extended his right . and Fitzhngh Lee's 
cavaliv was brought to Sutherland Station. Sheridan had already 
encountered the cavalry divisions ot W. U. F. Lee and Rosser on the 
south side of Stnnv Creek. Wairen’s corps, moving up the 
Quaker road, met a force under I\. II. Anderson and drove it 
back to its works on White Oak road. Sheridan got into a 
Hat country of dense finest, f angled undergrowth. Mi earns and 
swamps, and the soil of clay and sand was impassable for wagons and 
guns until lie had corduroyed the route. On the 29th of March General 
L< c perceived that, the object of Grant was to seize the routes south 
of the Appomattox River, l>v which a movement .south-west 
could be made to unite with Johnston’s army, and lie endeavoured 
to cover these roads, including the South Side railway, without 
losing his hold upon his works about Richmond and Petersburg, 
but in such a contest it was evident that numbers must prevail. 

Sheridan’s cavalry had reached Five Forks on the White Oak 
road on the 31st of March, and on his right Humphreys and Warren 
(II. and V.) held the Confederates to their works along Hatcher’s 
Run astride the Boyd ton Plank road; yet General Lee was able to 
concentrate his three cavalry divisions, and supported them by 
Pickett's five infantry brigades. Sheridan was attacked and driven 
south as far as Dinwiddie court-house; but Humphreys and 
Warren held their ground (action of White Oak Ridge) at a cost 
of 2000 men. Pickett and the cavalry fell back to Five Forks during 
the night and hastily entrenched, for he had been ordered by General 
Lee to defend this position; since the Bovdton Plank road could 
no longer be held, the possession of White Oak road and the South 
^ide railway became necessary for the Hank movement which Lee 
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were to bo forwarded from Lvnedilmrg lo moot ibo re l roat ing nniiv 
at Appomattox Siation, Painplin’s Station or Fat m\ ilk* Station. 
'I'll o Appomattox lvivcr must be* crossed two or three times at its 
bends. Various creeks and swamps must bo bridged, and the bridges 
destroyed al ter crossing. The wagons mii-d mo\ e on separate 
road.s so as to be covered by the columns during man lies and combats 
and the infantry were to follow the aililleiv on the roads. I on-- 
street , Gordon and M a hone's division lrom Kiclimmid all cmo.rd 
tin' Appomattox at Goode’s Bridge*. h'well lrom Richmond crossed 
the Appomattox bv the Danville* railroad bridge north t»l Goode’s 
Bridge. Anderson commanded the llank guard which mo\ ed south 
of the Appomattox with 1 -T t /huyli lee’s cavalry. lae gained a 
day’s skirt bv moving at S pan., lor Grant was making ptcpaiatioiis 
to attack the entrenchments next dav (April 0 . I »u t tin* st.nt 
was lost in waiting for 1 ’resiilent Davis ami tin- gov cnime'nt 1 1 > 
escape from Richmond. Sheiidan’s eavalrv got in touch with I ee’s 
flank-guard eorlv on tin* $rd of April near Namo/inr Creek, and at 
nightfall the Federal advance guard was at Deep Creek. ( >n the 
4th of April Sheridan reached the Danville radroad at Jctrrs\illc, 
and on the 5th of April, when Lee had halted at Amelia court house 
on the railroad to get supplies, the Fcdcr.ils had three eoips (II., Y., 
VI.) in support of Sheridan S m nearer than Lee to Sailor’s Creek, 
the point where In' must again drovs the* Appomattox. 

Interception was nojv a fait an though neither side suspected 

it. Lee was unaware of the ein iuv’s proximity, and Grant believed 
that Lee wnuM irmainat Amelia 1 mu 1-Imu-.c, but Lee moved west, 
crossin- Fl.U Cieek at sunset on the 5th of April, to the Lynchburg 
railroad (Lougstrcvt , mart lung all night, reached Rue’s Station at 
sunrise cm the nth of April), while the Fednals moved northwards 
on the sane dav to attack Lee at Amelia court-house, and on 
diseoieting Lee’s e vasion the three Fcd< ral corps elicited a wheel to 
the leit and advanced on 1 )eatoiis\ db* att< r bridging Flat Creek. 
Meanwhile the Federal ea\ alrv under 11 . F. Da \ ies bad located a mu- 
voy at I ’antes \ llle, dispersed its escort (Gary’s cavalry) and burned 
the wagons, lmi had in turn been attacked by Fil/lnigh Lee’s cavalrv 
at Amelia Springs and driven hack on the main body at Flat Creek. 
Fit/hugh Lee had then marc heel to join J .ungstrect. at Rice’s Station. 
The reargu.ird of Lee’s armv was Gordon’s command, which was at 
Amelia Springs after F well ’s command had passed through at 
8 a. tU. oil the' oth of April. Lee’s Hi m v st re te lied out lor 15m., and 
when its ad v ance-guard was at Ric< ’s Station its rctirgiuird was 
still at Amelia court-house. Rice’s Station is *>2 in. from I.\ tu h- 
burg. Here Longstreet waited all dav for Anderson, Lwell and 
Gordon to close up, and then at night, he* moved 8 m to Faun 
ville Station (08 in. south-west of Richmond), where* So, non rations 
had been railed from Lynchburg; then Longstreet crossed the Appo- 
mattox, and 011 the 7th of April moved lorwanl towards Lvnchbiug, 
covered bv Fit/hugh Lee’s cavalry. Ale-anw hile the re in. under ol Lee’s 
army had been practically destroyed within a lew miles of the point 
inhere Longstreet had halted. Shetid.iii’s cavalry and two corps 
(II., VI.) Jiail mught the commands nt Andetsnn, Jewell and ( iordon, 
entangled with the tnmis e»t the jinny attempting the passage of 
Sailor's (reek; and General Orel would even have* attacked Lnllg- 
street (whom lie* had located late at night) had his march been 
delayed. 

Complete* disorganization and demoralization seem to have- takem 
hole 1 of the Con tVdi rates on tins tatal dav, and Genual Lee was 
once more’ in eclipse*. '1 1 1« * Federal cavalrv he-adrel the* column, 
the* inlantry atlacked it, and JCwell became Ibe* victim ot tactical 
envelopment alter Anderson had been < 1 . haled and (iordon had 
failed to save the* trains e>f the* army. Surrender or massacre being 
the alternatives, Fwell surrendered, and here in fact the career 
of the army of Northern Virginia ended, as Grant plainly saw, for 
at 5 * 1 ° p.m. lie addressed a demand to Lee lor his capitulation. 
But Lee clung to his diminished forces for anotlu r pS hours. Long I 
stree't in crossing at Farmville had burnt the* budges and thus i 
delayed Orel in pursuit; bill (iordon and Malume, who had crosscel 1 
at High Bridge (the* railroad bridge*), lade el to check Humphn-vs’ , 
corps (11 ). and so were compe lled to take* up a position of ele le.net* 
on the north bank until darkness enableel them to slip awav. General 
Lee was with this remnant ot the armv. Meanwhile Sheridan 1 
with the cavalry and two corps (V., XXIV ) had hastened along the* 1 
South Side railroad, seizing the* supplies waiting tor Lee.it Pamplin’s ’ 
Station, and then moving on another 12 tn. to Appnninitnx Station. ; 
At nightfall he found th.it he* was as I rule* the* enemy's line of operation , 1 
which was also his line of supply, and so General Lee would be* 
compelled to give battle or cajutulale 011 the morrow. ! 

General Lee, cpiil ting Farmville heights em the night of tin* 7th of ’ 
April changed the order ol maroli during the next ela v, so that Gordon ! 
(8000) was in the van ami Longstreet (15,000) furnished the rear- 
guard. F well’s corps was now represented by 400 Hire trees. ! 
The cavalry still numbered some moo sabres. Fce\ column was 1 
pursued along the Lynchburg Hoad bv two Fede ral Corps (IJ , VI.), i 
"Inch marched 2 o m. in^M hours, and at midnight halted within | 
3 ni. of Longstreet, who had en1niieh. fi near* Appumai lux ce 
house*, facing east and covering the road on which Gordon's corps 
and the cavalry wasJo pre ss forward to Lync hburg at daylight . But 
Gordon on the morning of the oth of April lounel Sheridan’s eavalry 
in his front, and i if accordance with plans made* overnight he* com- 
mented an attack, driving the Fcderals back until he encountered 


PETER’S PENCE 

at 10 a. m. two corps of infantry (V., XXIV.) nude r General On! 
who had marched 20 m. in order to support Sheridan at !h<* crisis- 
I aiul when at the 1 same* moment Longstm't w a • threatened bv 
! Humphreys and Wright ( 11 ., VI.) the situation had arisen which 
, General Lee considered would juslily mu render, an event which 
had been anticipated on both side’s as the' result ol the iightin., 
| about Inirmville 011 the* nth and 7th ot April. 

'l he* ( losing eiperatiems from the 20th of March b> the < it Ir of Apri> 
, were all in tav.uur ol the Federal*, but, nev ert !icl< ss, Ihe lustoriaii 
counts their losses during this period as*ncuilv O'.ooo in tile ii\c 
corps and eavalry which constituted (iemial Giant's held army. 
On the oth of April, at the Appomattox court house, flu* two 
leadeis exchanged formal documents bv which .*S(>2 o Mirers and 
25.p1 1 enlisted men wen* paroled, all that remained in t lie* laid 
ot some 55,000 Cniilederu les who were* diawing rations on the jnih 
of February as the army of Northern Ynginia. (G. W. R.) 

| PETERSFIELD, a market town in tlu* lVieTsfii'kl parlia 
nu'ntarv division of Hampshire, England, 55 m. S.W . from 

■ London bv the London Ov South Western railway. Lop. ot 
; urban district (moi), 32(15. The church of St Peter retains 

■ some ornate Norman work. The picturesque market-place 
J contains an eepiestrian statue of William 111 . 

j Fe e le siastie ally a ehapelry of Buriton, JVtcr.xfield ( Petcrl'clde) 

: owes its origin as a borough to the charter granted by William, 

! earl of Gloucester, in the reign of Jlenry II. and confirmed later 
! bv his w ielow , I law isc. Lclcrsficld is not mentiom d in J lomcsday, 
but it was probably then included in the manor ol Maplcdurharn. 
It was a mesne borough possessing bv its first charter the 
• liberties and customs of Winchester together with a merchant 
gild. These grants were confirmed by John in n<)S and in 
! 1415 TIcnrv V. in addition lreed the burgesses from all tolls. 

! No c luiter of incorporation has been found. Gradually 
privileges and rights other than those of a mesne borough 
were usurped by the nunor and burgesses, hut were recovered 
bv a suit brought against them by Thomas 1 Ian bury, owner ol 
Ihe borough, in ibii. A mayor continued to be elected until 
1SS5. Peterslield was represented in parliament in T307. No 
icturn was then made until t 552-1553, from which date two 
members were regularly returned. In 1832 the number was 
rediKcd to one, and in 1885 the representation was merged in 
I that of the county. Three-day fairs at the feasts of St Peter 
, and St Andrew' were granted in 1255. In i8e;2 the summer 
lair then held on the 10th of July was abolished. The autumn 
fair now held on the Oth of October is for both business and 
pleasure. The market, which dates from before 1375, formcrlv 
held on Saturday, is now held on alternate Wednesdays. In 
the* ihth century Petersficld had important cloth and leather 
manufactures. « 

PETER'S PENCE, Rome Scot, or Rom-eeoii, a tax of a pennv 
on every hearth, lormerly paid annually to the popes; now 
represented by a voluntary contribution made by the devout 
in Roman Gatholie churches. its date of origin is doubtful. 

1 he first written evidence of it is contained in a letter ol Canute 
( 1031) sent, trum Rome to the English clergv. At this time it 
appears to have been levied on all families possessed of land 
worth thiity pence yearly rental, out of which they paid one 
penny. .Matthew Paris says the lax was instituted by Offa, 
king of Mere ia (757- 7</>), for the upkeep of the English school 
and hostel at Rome. Layamon, however, declares that Ina. 
king of W ess(*\ ((>88 725), was the originator of the idea. At 
the Norman (on quest it appears to have fallen into arrears for 
a time, for William the Gunqiicror promised the pope in 107(1 
that it should be regularly paid. By a bull of Pope Adrian IV. 
the tax was extended to Ireland. In 1213 Innocent III. com- 
plained that the bishops kept 1000 marks of it, only forwarding 
300 to Rome. In 1306 Clement V. exac ted a penny from each 
household instead of the £201, qs. at whie li the tax appears to 
have been then fixed. The threat of withholding Peter's 
pence proved more than oner a useful weapon against recalci- 
trant popes in the hands of English kings, 'rims in 1366 and 
for some years after it was refused oil th * ground of the pope's 
obstinacy in withholding his consent to the statute of praemunire. 

I luring the 10th century the custom of Peter’s pence was intro- 
duced into Poland, Prussia and Scandinavia, and in the nth 
century Gregory A ll. attempted to e.\a« t it from France and 
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Spain. The tax was' fairly regularly paid hv the English until 
T534, when it was abolished by Henry VIII. 

PETERWARDEIN (Hung. Petervarad , Serv. Pitrovaradin), 
a royal free town and fortress of Hungary in the county of 
Syrmia, ('mat in-Slavonia ; situated on a promontory formed 
by a loop of the Danube, (>2 m. N.W . of Belgrade by rail. Pop. 

( 1 goo), 50K). It is connected with Xeusatz on the opposite 
bank by a bridge of boats, a railway bridge and a steam terry. 

1 he fortifications consist ol the upper fortress, on a lofty serpen- 
tine rock rising abruptly from the plain on three sides, and ot 
the lower foi tress at the northern base of the rock. The two 
fortresses can accommodate a garrison of 10,000 men. In the 
lower fort res, is the town, with a military hospital, and an 
arsenal continuing trophies captured from the Turks. IVter- 
wardein, the Gibraltar of Hungary, is belieyed to represent 
the Roman Acumincum , and received its present name from 
Peter the Hermit, who here in iog6 marshalled the levies of the 
first crusade. It: was captured by the Turks in j 52b and retained 
by them for ifio years. In 1 7 1 D it witnessed a signal defeat 
inflated on the Turks by Prince Eugene. During the revolu 
tionary struggles of 1S4.S 4.) the forties was ' held by the 
insurgents for a short time. 

PETHERICK, JOHN (1S15-1SS2), Welsh traveller in Jurist 
Central Africa, was born in Glamorganshire, and adopted tin* 
profession ot mining engineer, in 1X45 lie entered the service 
of Mehemct Ali, and was employed in examining Upper Egypt, 
Nubia, the Red Sea roast and Konlofan in an unsuccessful 
search for t oal. In 1S4.X Pctherick left the Egyptian service 
and established himself at El Obeid, the capital of Kordofan, 
as a trader, dealing largely in gum arabie. He was at the same 
time made British consular agent for the Sudan. In 1SS3 he 
removed to Khartum and became an ivory trader. Jle travelled 
extensively in the Ha hr -el Ghazni region, them almost unknown, 
exploring the Jur, Yalo and other affluents of the Gha/al. In 
1858 he penetrated to the Niam-Niam country. Jlis additions 
to the knowledge of natural history were considerable, among 
his discoveries being the Cohns nutria (Mrs Gnu's waterbiu k) 
and the Balaeniceps rex (white headed stork). IVthcrick 
returned to England in 1S50 wbere he made the acquaintance 
of J. 11 . Speke, then arranging for his expedition to discover 
the source ol the Nile. While in England IVthcrick married, and 
published an account of his travels. He returned to the Sudan 
in iSfti , accompanied by bis wife and with the rank of consul, 
lie was entrusted with a mission by the Royal Geographical 
Society to convey to Gondokoro relief store* for Captains Speke 
and Grant. IVthcrick got boats to Gondokoro in 1862, but 
Speke and Grant had not arrived. Having arranged for a ! 
native force to proceed south to get in touch with the absentees. ; 
a task .successfully accomplished, Mr and Mrs IVtJieriek under j 
took another journey in the Hahr-cl-Ghazal, making important ! 
collections of plants and fishes. They regained Gondokoro i 
(where one of their boats with stores was already stationed) 
in February 1864, four days alter the arrival of Speke and Grant, 
who had meantime accepted the hospitality of Mr (afterwards 
Sir) Samuel Baker. The charge that Pctherick failed to meet ! 
his engagement to those travellers is unsubstantiated. A 
further charge that IVlherick had countenanced and even taken 
part in the slave trade was subsequently shown to have no foun- 
dation ( IVthcrick in fact had endeavoured 1 o stop the traffic), but 
it led Earl Russell, then secretary for foreign affairs, to abolish 
the British consulate at Khartum ( j 864). In 18(15 the Petherieks 
returned to England, and in i8(»g published Travels in Central 
Ajnea and hxplorations of the Western A tie Tributaries, in 
which book are set out the details of the Speke controversy. 
Pctherick died in London, on the 1 sth of July 1X82. 

PETION DE VILLENEUVE, JEROME (1750 j 7 < h ), French 
writer and politician, was the son of a procureur at Chartres. 
He became an avocat in 1 7 78, and at once began to try to make 
a name in literature. His first printed work was an essay, Stir 
les mnyens de prevenir V infanticide, which failed to gain the 
prize for which it was composed, but pleased Brissot. so much 
thut he punted it in vol. yii, of ln\ Bill lotbeqiie philosophique \ 


des legislators . Potion's next works, Les Lnis males , and 
Pssai stir le manage, in which he advocated the marriage of 
priests, confirmed his position as a hold reformer, and when 
the elections to the States-General took place in 1781) he was 
elected a deputy to the /Piers Etat for ('hartres. Both in the 
assembly of the 'Piers Etat and in the Constituent Assembly 
lVt ion showed himself a radical leader. He supported Mirabeau 
oil the 23rd of June, attacked the queen on the 5th of October, 

| and was elected president on the .jth of December 1790. On 
j the 15th of June 1701 he was elected president of the criminal 
| tribunal of Paris. On the 21st of June 1701 he was chosen one 
of three commissioners appointed to bring hack the king from 
Yareunes, and lie has left a fatuous account of the journey. After 
the last meeting of the assembly on the 30II10I September 1701 
Robespierre and Pet ion were made the popular heroes and were 
crowned by the populace with civic crowns. Pet ion received 
a still further proof of the affection of the Parisians for himself 
on the 1 bth of November 1 7*) t , when he was elected second 
mayor of Paris in succession to Bailly. • In his mayoralty he 
exhibited clearly his republican tendency and his hatred of the 
old monarchy, especially on the 20th of June 1702, when he 
allowed the mob to overrun the Tuileries and insult the royal 
family. For neglecting to protect the Tuileries he was suspended 
from his functions by the Directory of the department of the 
Seine, but the leaders of the Legislative Assembly iclt. that 
Pet ion’s cause was theirs, and rescinded the suspension on the 
14th of July. On the 3rd of August, at the head of the munici- 
pality ot Paris, Potion demanded the dethronement of the king. 
He was elected to the Gomention for Eure-et-Eoir and became 
its first president. E. V. Manuel had the folly to propose that 
the president of the Assembly should have the same authority 
as the president ot the United States; his proposition was at 
once rejected, but Pction got the nickname of “ Roi Potion,” 
which contributed to his fall. His jealousy of Robespierre 
allied him to the Ginmdin party, with which he voted for the 
king's death and for the appeal to the people. He was elected 
in March 1703 to the first Committee of Public Safety; and he 
attacked Robespierre, who had accused him of having known 
and having kept secret Puniouricz’s project of treason. Ifis 
popularity however had waned, and his name was among thftse 
ol the twenty-two Girondin deputies proscribed on the 2nd of 
June. Pction was one ol those who escaped to Caen and raised 
the standard of pro\ inrial insurrection against the Convention; 
and, when the Norman rising tailed, he fled with M. IE Guadet, 
K. A. Buzot, C. J. M. Barbaroux, J. B. Salle and Eouvet de 
Couvrai to the Gironde, where they were sheltered by a wig- 
maker of Saint Emilion. At last, a month before Robespierre's 
fall in June 1701, the escaped deputies felt themselves no longer 
sate, and deserted their as\ lum ; Eouvet lound his way to Paris, 
Salle and Guadet to Bordeaux, where they were soon taken: 
Barbaroux committed suicide; and the bodies of Pction and 
Buzot, who also killed themselves, were found in a field, half- 
eaten bv wolu-s. 

Sc«> Mhwnrcs mcdit • <tr /Vlton et w/moiic s de Burnt el de Par- 
hamux , at tonifm enes de notes nintites de tin .ot it de notnhmtx docu- 
ments medits sur Pm fun nit x, Punt, Pit -sot, precedes t/'une 

inhndiutwn par C. Dauhan (Tims, l.sno); (Kuvres de J'vtinn 
( \ vol-.., j 70-); I’*. A. Aul. ml, Les Oiateui s tie la Constituautd (Paris, 
18S2). 

PETIS DE LA CROIX, FRANCOIS (1655 j 7 1 3), French 
orientalist, was born in Paris in JO53. He was son of the 
Arabic interpreter of the French court, and inherited this office 
at his father's death in ifigj, afterwards transmitting it to his 
own son, Alexandre Louis Marie, who also distinguished himself 
in Oriental studies. At an early age he was sent by Colbert to 
the East; during the ten years he spent in Syria, Persia and 
Turkey he mastered Arabic, Persian and Turkish, and also 
collected rich materials for future writings. He served a short 
time as secretary to the French ambassador in Morocco, and 
accompanied as interpreter the French torces* sent against 
Algiers, contributing to the satisfactory settlement, of the treaty 
of peace, which was drawn up by himself in Turkish and ratified 
in 1(1X4. lie conducted the negotiations with Tunis and Tripoli 
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in 1685, and those with Morocco in 1687 ; and the zeal, tact | Constitution, 3rd ed., vol. i. p. 241). In the same reign the 
and linguistic knowledge he manifested in these and other i words “ by authority of parliament " were added to the words of 
transactions with Eastern counts were at last rewarded in enactment, and from the time of Henry VII. public legislation 
i6q 2 bv his appointment to the Arabic chair in the ('allege , has been by bill and not by petition. A relic of the old form ot 
Roval de France, which he filled until his death in 1713. statute founded upon petition still remains however in the 


He published Contes, tuns (Paris, 1707), and Lts Mille ft un joins 
\o 1 m., Paris, 1710 1712I; an Armenian Pntioiunx and an Account 
of Ethiopia . Bui the lasting monument ot his literary tame is his 
excellent French version of Sharaf uddin ' \li Ya/di’s Z.afdnidma 
or Jlistotv of Timur (completed SzS a.m.; \.i>. i|2.sb which was 
given to the* world nine years alter Ins death (-j vols.. Pails, i7-’j; 


preamble of Appropriation Acts and other statutes creating a 
charge upon the public revenue. It runs thus : “ \Yc, your 
1 majesty’s most dutiful and loyal subjects, the Commons of the 
j United Kingdom . . . do most humbly beseech your majesty 
1 that it may be enacted; and be it enacted," Ac., from this point 


Eng. trails, by J. Darby, London. 1723). Hus woik, one ot the 
rare specimens of a fairly critical history Persia can boast ol, was 
compiled under the auspices of Mir/a Ibrahim Sultan, the son of 
Shah Kukh and grandson ot the great Timur. The only error 
committed bv Petis de la Croix in his otherwise very correct transla- 


1 following the enacting words common to all tatutes. The 
(Town may refer petitions presented to it to be adjudicated upon 
by a delegated authority. This course is pursued in the case ot 
laims to peerages and offices of honour, which are referred to the 


ti<m is that he erroneously ascribed the important share which 
lonUiim Sultan had 111 the Zafamama to Timur himself. 

PETIT, SIR DINSHAW MANECKJI, Bart. (1823 1901), 
Parsec philanthropist , was born on the 30th of June 1823. As 
oroker to European firms he amassed a large fortune during 
the period of speculation in Bombay at the time of the American 
Civil War. I11 188b he became a member of the governor- 
general’s legislative council. He devoted his wealth to philan- 
thropic objects, among the public and private charities which 
he endowed being the Towers of Silence and fire temples of the 
Parsees, a hospital for animals, a college for women, and the 
Petit hospital. He was knighted in 1887, created a baronet 
in 1890, and died in February 1901. 

PETIT DE JULLEVILLE, LOUIS (1841 1900), French 
scholar., was born in Paris on tin* 1 Sih of July 1841. Educated 
at the Ecole Normale Superieure, and at the French school at 
Athens, he received his doctorate in literature ill 1868. After 
holding various posts as a teacher he became professor of French 
medieval literature and of the history of the French language | 
in the university of Pares in iSttb. lie died on the 28th of 
August 1900. 

His most linjjortant works arc : llistoirr du tjudtre cn Fiance, 
including Lea Alx<Hres (2 vols., 1S80); Lr< Comediens cn France au 
mnyen <ige (1883); La Comedie et les nucurs cn Fiance au moxen 
age ( 18 %); Repertoire du theatre comique en France au moxen age 
( 1880 ); and Le Theatre en Trance , histone dc la httiraturc dramatique 
defuts ses origtnes jiisqua nos jours (1889). Petit dc Julle\illc 
was al*i the general editor of the Histnire de la tang tie et de la 
l ttirature francaise (8 vols., iSob 1000), to which he himself con- 
tributed some valuable chapters. 


House of Lords, and by that house to its committee for privi- 
leges, and in the case of petitions to the (Town in council, which 
are usually referred to the judicial committee. The (Town may 
delegate the power of receiving petitions in the first instance. 

Petitions to Parliament.— Petitions to either house of the 
legislature seem to have been later in origin than petitions 
to the (Town. They are not referred to in the Bill of Rights, but 
the right of petition is a convention of the constitution. Petitions 
to the Lords or the whole parliament can be traced back to Henry 
III. No petition to the Commons has been found earlier than 
Richard II.; but from the time of Henry IV. petitions to the 
Commons have been freely made. The political importance of 
petitioning dates from about the reign of Charles I. The develop- 
ment of the practice of petitioning had proceeded so far in the 
reign of diaries II. as to lead to the passing in 1662 of an act 
(13 Car. II. c. 5) against “tumultuous petitioning," which is 
still on the statute book. It provides that no petition or address 
shall be presented to the king or either house of parliament by 
more than ten persons; nor shall any one procure above twenty 
persons to consent or set their hands to any petition for alteration 
of matters established by law in church or state, unless with the 
previous order of three justices of the county, or the major part 
of the grand jury. And in 1817 (57 Geo. 111 . c. 19, s. 23) 
meetings within a mile from Westminster Hall for the purpose of 
considering a petition to both houses or either house of parlia- 
ment while either house is sitting were declared to be unlawful 
assemblies. Up to 1688 petitions to either house usually dealt 
only with some specific grievance. From that, time dates the 


PETITION (Lat. for "seeking” or “praying"), a term 
meaning generally a prayerful request, and in its more important 
constitutional aspect an application for redress by a person 
aggrieved to an authority capable of relieving him. Il rnav be 
mule in the United Kingdom to the Crown or its officers, or to 
either house of parliament, or in certain cases to courts of 
justice. 


present practice of petitioning with regard to general measures 
j of public policy. Petitions to the Houses of Lords or Commons 
! must be framed in *the form prescribed by the standing orders, 
I must be properly superscribed, and must conclude with a prayer 
1 (May, Pari . Pr., nth ed., 524, 525). They may be sent free by 
post to members of either house if they fulfil certain conditions 
as to weight, §rc. (loc, cit. p. 531). 


Petitions to the Crown. The right of petitioning the Crown 
was recognized indirec tly a s early as Magna Carta in the famous 
clause, Nulli vntdemus , nulli negabimus out dtffrrrmus , rectum 
vcl justitiam (25 Edw. 1 . c. 20), and directly at various periods 
later, e.g. in the articles of the Commons assented to bv Ilenrv 
IV., by which the king was to assign two days in the. week for 


Petitions to the Commons must be m writing, must contain 
none but genuine signatures, and must be free from disrespectful 
language or imputations upon any tribunal or constituted authority. 
They must be presented by a number of the house, except petitions 
to the House of Commons from the corporation of London, which 
may be present* cl ;il the bar by the', sheriffs, and from the corpora 
| tion of Dublin, which may bo presented by the lord mayor. Ihete 


petitions (Rot. Pari. 8 Hen. IV., p. 585). The case of the seven 
bishops in 1688 confirmed the right, and finally the Bill of Rights 
in 1689 declared “ that it is the right of ihe subjects to petition 
the king, and all commitments and prosecutions for such petition- 
ing are illegal.” Petitions to the Crown appear to have been at 
first for the redress of private and local grievances, or for remedies 
which the courts of law could not grant (May, Pari. Pr., 1 ith ed., 
522). As equity grew' into a system, petitions of this kind not 
seeking legislative remedies tended to become superseded by bills 
in chancery. Statutes were originally drawn up by the judges 
at the close of the session of parliament from the petitions of the 


is no means of compelling a membe r to present a petition. The 
rules as to petitions to the House of Lords arc* similar. The lord 
who presents a petition is required to read it to see whether in form 
and contents it is lit for presentation. In t lie Lords receivers and 
triers ot petitions from Great Britain and Ireland and from Gascony 
and the lands and countries beyond the sea were appointed until 
1 88b, though their functions had long been obsolete. Applications 
for leave to bring before either house bills for private or local and 
personal matters must, under the standing orders of both houses 
be made by petition; and the same rule* obtains as to applications 
for leave to be heard in opposition to such bills. 

See Clifford, History of Private Hill Legislation (1887); May, 
Pari. Pr. (ntli ed.), c. xxv. 


Commons and the answers of the Crown. U rider this system of j 
drafting it was found that the tenor of the petition and answer 
were not alwifys staffed correctly. To obviate this inconvenience 
demands for legislation c ame in the reign of Henry VI. to be 
drawn up in the form of bills whi h the (Town could ac cept or 
reject, but i#uld not alter (see Anson, Law and Custom of the 


Petitions to Courts oj Justice. -Strictly speaking, these arc an 
indirect mode of petitioning the Crown, for in the theory of 
English law the Crown is the fountain of justice. But it is more 
convenient to treat them separately, as they now form a part of 
the practice of the courts. Appeals to the House of Lords and 
the privy council are prosecuted by petition of appeal. The 
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nrigin.il jurisdiction of the privy council to deal with petitions 
is confined to proceedings under certain statutes, such as the 
Endowed Schools Acts, the Fublic Schools Acts, the Universities 
Acts and the Patents Acts. In most cases the petitions are 
referred to the judicial committee of the council. Petitions may 
be addressed to the lord chancellor in a few instances, e.g. for 
the rerno\al of coroners or countv court judges. The House of 
Lords at one time claimed original jurisdiction in civil and 
criminal matters. As to civil matters the claim is abandoned; 
as to criminal matters it is now limited to impeachment for 
crime by the Commons on the trial for treason or felony of 
persons having privilege of peerage. 

The most important use of petitions in England is in the High 
Court of Justice. In the chancery division petitions arc* presented 
either ns interlocutory proceedings in the* course of an action, or as 
original j>roo*»*dings where* no litigation exists -as being a more* 
speed v form of remedy than nil action. The cases in which a peti- 
tion is admissible and the procedure therein, are in the main regu- 
lated by ordei s 52 and 55 of the rulesof the supreme court. Evidence 
111 supjiort ol petitions is usually by alfidavit. Petitions in the 
course of an action arc* presented to tin* court in which the action 
is brought. Examples of original petitions are those under the 
I«ands Clause s Acts, the Trustee Acts and the* Companies Acts. 
Tor many proceedings under these acts a simpler and cheaper 
form of proceeding by summons has been substituted tor that by 
petition. The matters above* mentioned are usually dealt with by 
the chancery division as successor of the court oi chancery. Peti- 
tions art* al>*> i:i use in other courts having reputable jurisdiction, 
e.g. the chancery courts ol the counties palatine of Lancaster and 
Durham and the county courts as to cases tailing within § 07 of 
the County Courts Act 1888, and as to cases within county court 
jurisdiction under the Settled Land Acts or tlu* Guardianship ol 
Infants Act tSHO (County Court Rules, O. 38). In a lew cases 
petitions mav be brought by wav of appeal, e.g. under the Charitable 
Trusts Act 1S00. hi the king’s bench division tlu; only use oi 
]x*f 1 1 mils appears to be to initiate proceedings in bankruptcy. 
Leave to sue in forma paupem used 1 1 » be given on petition but is 
now usually dealt with summarily. tti the probate, Ac., division 
proceedings in matrimonial causes, Ac., art* begun by petition, but 
the course ol the proceedings closely resembles those ol an ordinary 
action. 

Scotland. In Scot land petitions i,'i the Court of Session are either 
original or in a pending action. Original petitions are presented 
to one ol the divisions of the inner house, unless they relate to 
matters mentioned in 20 A 21 Viet. c. *>0, s. 4, when they are brought 
before the junior lord ordinary, or unless, by .special statutory pro- 
vision, they may be brought before any lord ordinary, as in tin* case 
of petitions under the "Conjugal Rights (Scotland) Amendment 
Act i8<n," or the 'trusts (Scotland) Act 1807. A petition and 
complaint is a process ol a quasi-criminal nature by which certain 
matters oi summary and extraordinary jurisdiction are brought 
under the notice of tlu* Court ot Session. It lies against magistrates 
and officers of the law lor breach ol duty, Against parties guilty 
_>f contempt of court, Ac. The concurrence of tlu* lord advocate 
is necessary to a petition and complaint (see Maekay, Cuxnt of 
Session Practice, ii. 439) . 

Ireland. The law of Ireland as to petitions is in substance the 
same as that of England with certain dillerenc.es of^lctail as to the 
cases in which petitions may be made to courts of justice. 

United States.— In the United States before the ('iviljWar questions 
arose as to the right of petitioning Congress, part ir.11l.11 ly with refer- 
ence to petitions for the restriction of slavery which at that time 
was contended to be a matter of state and riot of federal concern 
(see Cooley, Constitutional Limitations , 0th cd., 1890, 420). The 
light of petitioning the United States government is now secured 
by the first amendment to the United States constitution (ratified 
in 1789-1791), which provides that “Congress shall make no law 
abridging . . . the right of the people peaceably to assemble 
and to petition the government for a redress of grievances.” In 
the view of the Supreme Court this amendment “ assumes the 
existence of the right of the people to assemble for lawful purposes 
and protects it against encroachment by Congress. The right was 
not created by the amendment; neither was its continuance, 
guaranteed except as against congressional interference. Tor then- 
protection in its enjoyment, therefore, the people must look to the 
states. The power for that purpose was originally placed there, 
and has never been surrendered. The right of the people peaceably 
to assemble for the purpose of petitioning Congress for a redress 
of grievances, or for anything else connected with the powers 01 
duties of the national government is an attribute of national citizen- 
ship, and as such under the protection of and guaranteed by the 
United States. The very idea of a government republican in form 
implies a right on the part of its citizens to meet peaceably for 
consultation in respect to public affairs and to petition for a redress 
of grievances ” ( U.S . v. Cruikshanh , 1875; 92 U.S. 542, 5.52). 

The English Bill of Rights is incorporated in the constitutions 
of many states of the Union and made part of the supreme law of 
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| the states (sec Hough, American Constitutions, ii. 57 1 )* Fetitions 
! can be presented to the federal or state courts of justice under much 
j the same circumstances as in England. “ It is a general rule in 
I such cases that an affidavit should be made that the facts therein 
| contained are true as far as known to the petitioner, and that those 
I facts which he states as knowing lrum others lie believes to be true 
I (Bouvier, Law Diet.). 

British Possessions . — There is a right of petition to the king for 
the review of decisions (111 matters criminal or civil) of courts of 
justice in the Channel Islands or Isle ot Man, and in all other parts 
of the empire outside the British islands and of Biitish courts in 
foreign countries. This right is cut down by imperial or colonial 
legislation in tin* case of Canada and Australia, see Tarring, Law 
Relating to Colonies (3rd ed. t 190M, c. v. 

The term Petition oj Right , in English law, is used in two senses. 
( 1) It denotes the statute of 1G25 (3 Car. 1. e. 1), a parliamentary 
; declaration of the liberties of the people. (2) It also and more 
| usually is employed to describe a mode of prosecuting a claim by 
! a subject against the Crown, said to owe its origin to Edward I. 

| Petition of right in this sense lies (a) to obtain restitution of real 
! or personal property of the subject which has found its way into 
the hands of the Frown, or compensation if restitution cannot be 
; made; ( h ) to recover damages for breach of a contract made on 
: behalf of the Crown, whether the breach is due to the acts or the 
omissions of servants of the Crown. W here the Crown is in 
possession of property of the suppliant, and the title of the Crown 
| appears by record, as by inquest of office, the remedy is somewhat 
I different and is railed monstrous dr droit. Petition of right does 
j not lie in respect of engagements in the naval, military or civil 
1 service of the (Town, which are as a general rule made “ during 
| pleasure,” nor for breach of public duty, e.g. failure to perform 
treaty obligations, nor for trespass or negligence or other torts 
by Crown servants. Where such acts are wrongful the remedy is 
by action against the official as an individual and not in his 
! official capacity ( Raleigh v. (iuschni, 1898, L.R. 1 ch. 73). 

! 'the procedure on a petition of right is either at common law or 
i bv statute. At common law tlu* petition went through its earliest 
j stages in the chanccrv. It suggests such a right as controverts the 
title ol the (Town, and the Crown endorses upon the petition Sait 
droit fait at partie. Iheieupon a commission is issued to inquire 
into tile truth of the suggestion. After tile return to the 1 ommission, 
the attorney general pleads or demurs, and tin* merits are then 
determined as in actions between .subjts t and subject. Ii tlu* 

I right be determined against the (Town, judgment of amovras mafias 
is given 111 favour ol the suppliant. The iVtition ol Right Act 
t8<>o (23 A 24 Viet. ( . 3 j, extended to Ireland in 1873, A \y 
Viet. c. 09) preseives to the suppliant his right to proceed at common 
law, but gives an alternative remedy. The procedure is regulated 
I by the act of i80«>, and as to England also bv rules made under 
j that act on the istol February 1802. Tlu* petition is let! with the 
secretary of state for the home department for tin* consideration 
of his majesty, who if In.* thinks fit grants his fiat that light be done. 
The fiat is sealed in the home office and issued to the suppliant 
who tiles it in the central office ot the High Court of Justice, and 
j a sealed copy is served upon the solicitor Lo the treasury, with a 
! demand for a plea 01 answer on behalf of the Crown. The subse- 
j quent proceedings including those as to disclosing relevant docu- 
j ments are assimilated as far as possible to those in an ordinary 
action. A judgment in favour of the .suppliant is equivalent to 
a judgment of amuveas manus ouster le mam. Costs are payable 
to and by the Crown. A petition of right is usually tried in the 
chancery or king’s bench divisions; but where the subject -inattci 
of the petition arises out of the exercise of belligerent rigid s on 
behalf of the (Town, or would be cognizable in a prize court if the 
! matter were in dispute between private persons, the suppliant may 
I at his option intitule Ins petition 111 tin; admiralty division, and the 
1 lord chancellor may direct the prosecution in that division of peti- 
tions of right under the act ol i80o even when they are not so 
intituled (27 A 28 Viet. c. 23. s. 5 2). 

The law as to petition of right applies to Ireland hut not to 
Scotland, and a right to present such a petition appears to exist 
in colonies whose law is ba$*d oil the common law of England. 
But in many colonies legislation has been passed with respect to 
suits against government which makes it unnecessary to resort to 
a petition of right. 

PETITIO PRINCIPII, or Begging the Question (Hr. to iv 
apXl) XafifSavnv, 70 upXV? aiTturOai 1 , ill logic, the fourth of 
Aristotle’s fallacies cfw tyj 5 AcfcW or extra dictiomm. Strictly 
this fallacy belongs to the language of disputation, when the 
questioner seeks (petit) to get his adversary^ to admit the very 
matter in question. Hence the word principium gives a wrong 
impression, for the fallacy consists not in seeking for tl 
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admission of a f')ii:r:file wliirli w ill- confute the particular pro- 
position a perfectly legitimate form of rclutation hut in luring 
the adversary into confessing the contradictory. In t hr ordinary 
use, however, “ begging the question ’ consists in assuming in 
the premises the conclusion which it is desired to prove. 

PETITOT, JEAN (100S iOcq), French Swiss enamel painter, 
was horn at Geneva, a member of a Burgundian family which had 
lied from France on account of religious ditlicultirs. His lather. 
Faulle, was a wood carver: his mother's name was Ktimette 
Rovaume. Jean was the fourth son, and was apprentic'd to a 
jeweller goldsmith named Pierre Bordier, with whom he struck 
up a (’lose friendship. The two friends, dissatisfied with the 
progress thev made in Geneva, went into France, and after 
working for a while with Ton tin came to England with letters 
of introduction to Turquct de Mayern, physician to (diaries I., 
who presented them to the king, for whom they made a St 
George for the badge ol the order and carried out many com- 
missions tor portraits; amongst others preparing two large ones 
representing Rachel d* Ruvigny, countess of Southampton, now 
at Chatsworth. and Mary Villiers, duchess of Richmond and 
Lennox, dated 1045, at one time in the possession of the frown 
and now in the Picrpont Morgan collection. On the execution ol 
the king, Petitot left England for Paris w ith the royal household, 
Bordier remaining in England and carrying out certain important 
commissions for Cromwell and the parliament. On reaching 
Paris, Petitot entered into partnership with a goldsmith, Jacques 
Bordier, a cousin of Pierre, and it seems probable from recent 
research in contemporary documents that the enamel portraits 
attributed to Petitot were really the work of the two partners 
collaborating, the actual drawing being the work of Petitot, 
while for the enamel process Bordier was mainly responsible. 
The two painters were given apartments in the Louvre, received 
numerous commissions from Louis XIV., and painted portraits 
of almost every person of importance in his brilliant court. The 
friendship between the two lasted for thirty five vears, and was 
only put an end to by Bordicr's death. The enamelled rendered 
special political sen ices in France for the republic of Geneva, 
and were practically regarded as the official representatives of 
the republic, receiving warm thanks from the Syndic s tor their 
diplomatic work. On the revocation of the Edict of Xantes, 
1685, pressure was brought to l>ear upon Petitot that he should 
change his religion. The king protected him as long as possible, 
and when he was arrested, with his niece, Anne Bordier, sent 
Bossuet, bishop of Meaux, to convince the old man of the error ol 
his ways. Eventually, in poor health and great despair, Petitot 
placed his signature to an a< t of ahjuration, and Louis XIV., 
unwilling to acknowledge the true reason for the imprison- 
ment of Petitot and for his liberation, informed one of his sons, 
who came to thank him tor the pardon given to his father, that 
he was willing to fall in for once with “ tlu* whim of an old man 
who desired to be buried with his ancestors.*’ In 1O87 therefore 
Petitot left Paris to return toGeneva, and, after a long and tedious 
inquire, was absolved by the consistory of the church of Geneva 
from the crime of which they considered he had been guilty, 
and received back to the Huguenot communion in the church of 
St Gervais. In Geneva he received a very important com 
mission from John Sobieski, king of Poland, who required 
portraits of himself and his queen. This was followed by number 
less other commissions which the painter carried out. lie died 
of paralysis on the 3rd of April P»qi, while in the very act of 
painting on the enamel a portrait of his faithful wife. 

Petitot. married in 1 6 5 r Marg/ierite (hiper, and Jaequr, 
Bordier married in the same year her younger sister Anne 
Madeleine. He had seventeen children, and for their benefit 
wrote out a little octavo volume containing some genealogical 
information, two delightful portraits, one of himself and one of 
his wife, and many pages occ upied with prayers, meditations 
and religious advice. He also prepared a second manuscript 
volume of prayers i^nd meditations tor the use of his family, and 
from these two books and the records of the Huguenot societies 
of France and England information has been obtained respecting 
the painter and his Emily. 


I Ol the works of Petitot the most important t<>ll«-i lion is in tie* 
1 Jones I >< quest at the Victoria and Albert Museum. Ilieie air 
I many in the* Louvre, sixteen at Chantilly, seventeen at Windsor, 
and others in the collections of Earl Beauchamp, the duke ol Rut- 
land, the duke til Richmond, the carl ot Hart rev Mr Alfred de 
Rothschild and the lute Raioness J iurclct I -Con I Is, Amongst 
Lord Hartley's examples are portraits ot Petitot and ol Ills son, 

I and two of tlu* wife ot Jean Petitot the younger. A .ec ond portrait: 
I of the artist belongs to the queen of liollanil. and another is in the? 
j collection ol tlu* late Mr Stroehhn of Genova. In Mr I’lerpout 
I Morgan’s collection there are many exceedingly inn* examples, 
j but especially three drawings on paper, the onl\ three which 
appear to have survived, and (he laige signed mmiatnie * > f ihe 
duchess of Richmond already mentioned, the largest woik Petitot 
! ever executed save the one at (hatsvvort h. 

I Sec Petitot et lioniier, bv Finest Stroehlm (Geneva. 1003); “ Some 
! New Intormation respecting Jean Petitot,” by G. Williamson, 

I Xnictirnth Centiuv innt After (January pp i>S 110; tin- 

; privately printed Catalogue of the loth chon of Sle J. Pin flout 
M<>n\ni. \ol. iii. ; the tin A»;v of Poitinit Mi Utah* n't, bv (i. (\ 

; Williamson, vol. ii. (London, mop. (G. (\ W.) 

PETITOT, JEAN LOUIS '( 105.: e. 1730), French enamel 

' painter, was the eldest son of Jean Petitot ((/.?'.), and was 

, instructed in enamelling by his lather. Some* of his works so 

c losely resemble those of the elder Petitot that it is difficult, to 

j distinguish between them, and he was really the only serious 
rival his father ever had. He settled for a while in London, 

' where lie* remained till 1082, and painted many enamel portraits of 
■ Charles II. In 1(182 he removed to Paris, hut in 1005 was back 
i again in London, where he remained until the time of his death. 

J His portrait by Milliard is in the museum at Geneva, and another 
in enamel by liunself in the collection of the carl ol Dart rev, w ho 
also owns two of his wile, Madeleine Bordier, whom he* married 
; in io.Sg Nnollier portrait believed to represent him is in the col- 
. let turn of Mr Picrpont Moigan. (G. t . W.) 

| PETITS-CHEVAUX ( Er. for “ little horses "). a gambling game 
! played with a mec hanical dev ice consisting of a board pcrlorated 
; with a number of concentric circular slits, in which revolve, each 
I independently on its own axis, figures of jockeys on horseback, 
distinguished by numbers or colours. The bystanders having 
staked their money ac c ording to their choic e on a hoard marked 
! in divisions for this purpose, the horses are started revolving 
| rapidly together by means of mechanism attached to the board, 
and the horse which stops nearest a marked goal wins, every 
player who has staked on that horse receiving so many times his 
stake'. Figures of railway trains and cither objects sometimes 
take the place of horses. In recent years there has been a ten- 
dency to supplant the fyetits-elimnix at French resorts by the houle 
or ball game, on the* same princ iple of gambling; in this a ball 
is rolled on a basin shaped table so that it mav eventually set tie 
in one of a number of shallow cups, eac h marked with a figure. 

PETO, SIR SAMUEL MORTON, Bart. (1S00 i 88<>). English 
contrac tor, \v#s born at Woking, Surrey, on the .4th of August 
tSoc), and was at an early age apprenticed to his uncle, a London 
builder, who on his death in 1850 bequeathed the business to 
Peto and another nephew, Thomas Grissell. 'The partnership 
between Peto and Grissell lasted till 1H4L, amongst the many 
London buildings erected by the firm being the Reform Club, the 
Lyceum and St James’s theatres, and the Nelson column. Peto 
jifterwards entered into partnership with Edward Ladd Betts 
(1815 1872), and between 1846 and 1872 Messrs Peto cV Betts 
c arried out many large railway contracts at home and abroad, 
notably the more* important portions of the South-Eastern and 
of the London, Chatham Dover lines, and, in conjunction 
with Thomas Brassey, the Grand Trunk railway of Canada, and 
the London, Tilbury X Southend railway. fn 1854-1855 
Peto and Brassey construe ted a railway in the Crimea between 
Balaclava and the British entrenchments before? Sebastopol, 
charging the British government only the ac tual out-of-pocket 
expenses, and for his services in this matter Peto was in 1855 made 
a baronet. Peto entered parliament as a Liberal in 1847, and, 
with a few years’ interval, continued there till 1868, when, his 
firm having been compelled to suspend payment in the financ ial 
crisis of 1866, he was forced to resign his scat, though both Mr 
Disraeli and Mr Gladstone publicly eulogized his personal 
j vlu-.ru' ter. He died on t h^.* 15th ot Xovc.nb -r iX8q. 
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PETOFI, ALEXANDER ( 1824-1849), Hungarian lyric poet, 
was burn at Kis-Korosd, Pest county, on New Year’s Day, 1824. 
The family received its diploma ot nobility from the emperor 
Leopold in ibS8, but the ultra-patriotic Alexander early changed 
the old family name, IVtrovics, which pointed to a Croat i.m 
origin, into the purely Magyar form of Petoh. The lad’s earlv 
days were spent at J/clegyliaz and S/abads/.allas, the most 
Hungarian p.irts of Hungary, where he got most of his earlv 
edmation, in- hiding a good grounding in Latin. Herman he 
learnt subsequently at Pesth, and French he taught himself. 
He began writing verses in his twelfth year, while a student at the 
Aszod gymnadum, where he also displayed a strong predilection 
lor the stage, to the disgust of his rigorous father, who formally 
disowned his son, early in 1X49, for some trilling peccadillo, and 
whose tyrannical temper became downright furious when a 
series ot misfortunes ruined him utterly in 1S40. For the next 
three years Petofi led the wretched life of a strolling plaver, 
except for a brief interval when, trf escape starvation, he enlisted 
as a common soldier in an infantry regiment. During the greater 
part of 1842 we find him a student at the Calvinist College at 
Papa, where he made the acquaintance of young Jbkai, and wrote 
the poem Boro/b," whi< h the great critic Bajza at once inserted 
in the leading literary review, the Athenaeum (May 22, 1842). In 
November ot the same year the restless poet quilted Papa to 
join another travelling troupe, playing on one occasion the Fool 
in K iny Leat , and after wandering all over Hungary and suffering 
incredible hardships, finally settled down at Pesth (1844), where 
for a time lit* supported himseli by all sorts of literary hack-work. 
Nevertheless, in the midst of his worst privations he had read 
voraciously, and was at this time profoundly influenced by the 
dominant Romanticism of the day; while, through Tieck, lie 
learnt to know and value the works of Shakespeare. His first 
volume of original poems was published in 1844 by the Society j 
Nemzcti Kor, through the influent e of the poet Vdriismarty, 
when every publisher had refused his MS., and the seventy-five 
florins which he got lor it had become a matter of life or death to 
him. lie now became a regular contributor to the leading papers 
of Pesth, and was reconciled to his parents, whom he practically 
supported tor the rest of their lives out of his literary earnings. 
His position, if not exactly brilliant, was now at least secure. 
'The little volume published by the Nemzcti Kbr was followed by 
the parody, A Helyseg K ala /mesa (1844); the romantic epic 
Janos \ itez (1844); ('ifrislombok Ltd he Sirjib ol, a collection ol 
passionate elegies over his lost love, Ktelke (sapo (1845); I II 
/egyzeteh, an imitation ot Heine’s Reisebiltier (1845); Szeidem 
( I yonyyei ( 1 8. j 5 ) ; / ; dh oh (184b); Szcrd in < ■ is hdzassiiya ( 184b), 
and manv other volumes. The first edition ol his collet led 
poems appeared in 1847. Letofi was not yet twenty-five, and, 
despite the protests of the classicists, who regarded him with 
cold dislike, the best heads in Hungary, poets like Vbrosmarty 
and critics like Szemere, already paid him the homage due 
to the prince of Magyar lyrical poets. The great public was 
enthusiastic on the same side, and posterity, too, has placed him 
among the immortals. Petofi is as simple and genuine a poet ol 
nature as Wordsworth or Christian Winther, and his erotics, 
inspired throughout by a noble idealism, have all Byron’s force 
and fervour, though it is perhaps in his martial songs that 
Petofi ’s essentially passionate and defiant genius asserts itself 
most triumphantly. On the 8th of September 1847 Petofi married 
]ulia Szcndrey, who bore him a son. When the revolutionary 
war broke out, he espoused the tenets of the extreme democratic 
fat turn with a heat and recklessness which (estranged many of his 
friends. Tic took an active part in the Transylvanian campaigns 
of the heroic Bern ; rose by sheer valour to the rank of major; was 
slain at the battle of Segesvar (Julv 41, 1840), and his body, 
which was never recovered, is supposed to have been buried in 
th_* common grave of the fallen honveds in the churchyard of 
Veheregvhaz. The first complete edition of Petbfi’s poems 
appeared in 1874. The best critical edition is that of Haras, 
i8c) 4. There are numerous indifferent Herman translations. 

See lcrenczi, Petdf Elt traj:a\ l ist her, Petofi' s l.rbrn und 
Wcrke. ' (l< X. B.) 1 


| PETOSKEY, a city and the county-seat of Kmmet county, 
Michigan, L.S.A., on Little Traverse Bav, an arm of Lake 
Michigan, at the mouth of Bear Creek, in the north-west part of 
the lower peninsula. Pop. (iSqo), 2872; (1900), 5285, of whom 
85b were foreign-born; (1004, state census), 518b. It is served 
; bv the Pere Marquette and the Grand Rapids & Indiana rail- 
1 ways and by steamboat lines to Chicago, Detroit, Buffalo and 
j other lake ports. Bear Creek furnishes considerable water-pow er, 

I and among the manufactures are lumber, paper, leather and 
foundry and machine-shop products. Petoskev was settled 
about 1874, was incorporated as a village in 1879, was chartered 
as a city in 1895, and in 1902 replaced Harbour Springs 
as county-seat, it was named after an Ojibwa Indian chief. 

PETRA (7 lUVptt-- the rock), a ruined site, 30° 19' N. and 45° 
31' K., lying in a basin among the mountains which form the 
eastern flank of Wadi cl-'Araba, the great valley running from 
the Dead Sea to the Gulf of 'Akaba. The descriptions of Strabo 
(xvi. ]>. 779), Pliny (A*.//, vi. 42) and other writers leave no 
doubt as to the identity of this site with the famous capital of the 
Nabataeans (t/.v.) and the centre of their caravan trade. Walled 
in by towering roiks and watered bv a perennial stream, Petra 
not only possessed the advantages of a fortress but controlled 
the main commercial routes which passed through it to Gaza in 
the west, to Rostra and Damascus in the north, to Klath and 
Leuee Come on the Red Sea, and across the desert to the Persian 
Gulf. 

From the ‘Aruba travellers approach by a track which leads 
round Jebel llarun (Ml llor) and enters the plain of Petra from 
the south ; it is just possible to find a way in from the high plateau 
on the north; but the most impressive entrance is from the east, 
down a dark and narrow gorge, in places only 10 or 12 ft. wide, 
tailed the Slk, i.e. the shall, a split in the huge sandstone rocks 
whit h serves as the waterway of the Wadi Musa. Near the end 
of the defile stands the most elaborate of the ruins, cl-Ha/nc or 
“ the Treasury of Pharaoh,” not built but hewn out of the cliff; 
a little farther 011, at the foot of the mountain railed en Ncjr, 
comes the theatre, so plated as to bring the greatest number of 
tombs within view ; and at the point where the vallev opens out 
into t lit* plain the site ol the t it)’ is revealed with striking effect. 
Almost enclosing it on three sides are rose coloured mountain 
walls, divided into groups by deep fissures, and lined with rock- 
cut tombs in the form ot tow ers. The stream of Wadi M lisa crosses 
the plain and disappears among the mountains opposite; on 
either bank, where the ground is fairly level, the city was built, 
covering a space of about i { sq. m. Among the ruins on the 
south bank stand the fragments of a temple called Kasr Firaun 
of late Roman date; just beyond this rises a rocky height which 
is usually regarded as t lit* acropolis. 

A position of such natural strength must have been occupied 
early, blit we have no means of telling exactly when the history 
oi Petra began; the evidence seems to show that the city was of 
relatively late foundation, though a sanctuary (see below') may 
have existed there from very ancient times. This part of the 
country was assigned by tradition to the Ilorites, i.e. probablv 
u cave-dwellers, ” the predecessors of the Kdomitcs (Gen. xiv. 6, 
xxxvi. 20 40; Dent. ii. 12); the habits of the original natives may 
have influenced the Nabataean custom of burying the dead and 
offering worship in half-excavated caves. 1 Rut that Petra itself 
is mentioned in the Old Testament cannot be affirmed with 
certainty; for though Petra is usually identified with Sela*- which 
also means “ a rock,” the reference in Judges i. 46; Isa. xvi. 1, 
xlii. 1 1 ; Obad. 4, is far from clear. 2 Kings xiv. 7 seems to be more 
explicit; in the parallel passage, however, Sela' is understood 
tomican simply the rock ” (2 (’hr. xxv. 12, see LXX). Hence 
many authorities doubt whether any town named Sela' is men- 
tioned in the Old Testament. 3 What, then, did the Semitic 

1 lluhl, Gebch. ihiY JiilomitcY (189-9. p. •52. 

~ Ii.ii. by Driver, Dr at. p. ^8 ; NbMekr, Eniy. Hit), col. 1185; 
Ktl. Meyer, Die Israelites, u. ityr N achbarst i m mr , p. >57. 

Buhl, p. 45 sqq., O. F. Moore, Judges, p. *5 scq., Oxford Hihr. 
Icx. s.v, T. K. Cheyiie. Enry. liih. s.w^Scla; A. Jcremins, 

/>./*; f, T. no l.u ht’ (l . often (tarots, p. | S 7 
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inhabitants rail their city ? Eusebius and Jerome ( Onom . sacr. 
286, 71. 145, 9; 228, 55. 287, 94), apparently on the authority of 
Josephus {Ant. iv. 7, 1 ; 4, 7), assert that Relcom was the native 
name. But in the Aramaic' versions Relcom is the name of 
Kadesh; Josephus may have confused the two places. Some- 
times the Aramaic versions give the form Rckcm-Geya, which 
recalls the name of the village El-ji, south-east of Petra; the 
capital, however, would hardly be defined by the name of a 
neighbouring village. The Semitic name of the* city, if it was not 
Sela*, must remain unknown. 1 The passage in Diodorus Siculus 
(xix. 94-97) which describes the expeditions which Antigonus 
sent against the Nabataeans in 312 b.c. is generally understood 
to throw some light upon the history of Petra, though it must be 
admitted that the petra referred to as a natural fortress and place 
of refuge cannot be a proper name, and the description at any 
rate implies that the town was not yet in existence. Briinnow 
thinJcs that “ the rock " in question was the sacred mountain 
en-Nejr (above); but Buhl suggests a conspicuous height about 
16 m. north of Petra, r Shobak, the Mont-royal of the Crusaders." 
More satisfactory evidence of the date at which the earliest 
Nabataean settlement began is to be obtained from an exami- 
nation of the tombs. Two types may be distinguished broadly, 
the Nabataean and the Graeco-Roman. The Nabataean type 
starts from the simple pylon-tomb with a door set in a tower 
crowned by a parapet ornament, in imitation of the front of a 
dwelling-house; then, after passing through various stages, the 
full Nabataean type is reached, retaining all the native features 
and at the same time exhibiting characteristics which are partly 
Egyptian and partly Greek. Of this type there exist ( lose 
parallels in the tomb-towers at el-Hcjr in north Arabia, which 
bear long Nabataean inscriptions, 3 and so supply a date for the 
corresponding monuments at Petra. Then comes a series of tomb- 
fronts which terminate in a semicircular arch, a feature derived 
from north Syria, and finally the elaborate facades, from which 
all trace of native style has vanished, copied from the front of 
a Roman temple. The exact dates of the stages in this develop- 
ment cannot be fixed, for strangely enough few inscriptions of 
any length have been found at Petra, 1 perhaps because they have 
perished with the stucco or cement which was used upon many of 
the buildings. We have, then, as evidence for the earliest period, 
the simple pylon-tombs, which belong to the pre-Hellenic age; 
how far back in this stage the Nabataean settlement goes we 
do not know', but not farther than the 6th century B.c. A 
period follow’s in which the dominant civilization combines Greek, 
Egyptian and Syrian elements, clearly pointing to the age of the 
Ptolemies. Towards the close of the 2nd century B.c., when the 
Ptolemaic find Seleucid kingdoms were equally depressed, the 
Nabataean kingdom came to the front; under Aretas III. 
Philhellene, c. 85-60 b.c., the rosal coins begin; at this time 
probably the theatre was excavated, and Petra must have 
assumed the aspect of a Hellenistic city. In the long and pros- 
perous reign of Aretas IV. Philopatris, 9 b.c.-a.d. 40, the fine 
tombs of the el-Hcjr type may be dated, perhaps also the great 
Iligh-place. Then the city became more and more Romanized. 
In a.d. 106, when Cornelius Palma was governor of Svria, 
“Arabia belonging to Petra,"’* was absorbed into the Roman 
Empire, and the native dynasty came to an end. But the city 
continued to flourish. It was visited in a.d. 131 by Hadrian, and 
stamped Adriatic Petra on its coins in gratitude for the emperor’s 
benefactions ; the superb Hazne, probably a temple for the worship 
of Isis, and the Der, which resembles the TTaznc in design, belong 
to this period. A century later, in the time of Alexander 

1 Yakut gives the name Sal to a fortress in Wadi Musa, Noldj-ke, 
ZDMG. xxv. 2 5Q seq. (1871). 

2 Briinnow, Die Pvov. Arabia, i. iqo; Buhl, op. cit. p. 3.1 . 

* CIS. ii. 197-226; Cooke, North Semitic Inscriptions, 78-91, Nc. 

Foils important Nabat. inserr. have been found, of which 
three are dated, viz. NSI. p. 250, n — CIS. i\. 349, lOtli year ol 
Aretas III., i£. b.c. 70, so also CIS . ii. 442; NSI. 94 and 95 — CIS. 
ii. 350 and 354, the latter dated the 29th year of Aretas IV., i.e. 
a.d. 20. The otficr Nabat. inserr. are mostly graffiti, scratched 
on the rocks by visitors or worshippers at the holy places; CIS. 
ii. 355744 T 4444 * 4 - 

1 I his is tin* • nenning of Arabia Pcfraea. Hio Cass. Ixviii. 14. 


Severn s (a.d. 222-235), when the city was at the heignt of its 
splendour, the issue of coinage comes to an end, and there is no 
more building of sumptuous tombs, owing apparently to some 
sudden catastrophe, such as an invasion by the neo-Persian 
power under the Sassanid dynasty. Meanwhile as Palmyra 
j (//. a.d. 150-270) grew r in importance and attracted the 
• Arabian trade away from Petra, the laUer declined; it seems, 
' however, to have lingered on as a religious centre; for we are 
told by Kpiphanius (c. a.d. 315-403) that in his time a feast was 
j held there on the 25th of December in honour of the virgin 
(’haabou and her offspring Dusares (Ilaer. 51). 

The chief god of Petra was Dhfi-shara (Aoi'crap^), i.e. the lord 
or mo ncr oj Shard ; he was worshipped under the form of a black 
rectangular stone, a sort of Petraean Kaaba (Suidas, Lex . s.v. 
Mcrt$*A p?7$, and cf. Epiphan. above). Associated with Dhu-shara 
was A 11 at, the chief goddess of the ancient Arabs. Sanctuary 
chambers may be seen at \arious points in the silt* of Petra, and 
many places of sacrifice open 'to the sky are met with among the 
| tombs, marked by remains of altars. But most eminent of all 
j was the great High-place which has recently been discovered on 
, en-Nejr (or Zibb 'atuf). It consists of a rock-hewn altar of 
burnt-offering with a place for killing the victims beside it and 
a shallow' court, perhaps intended to hold water, in front : the 
most complete specimen of an ancient Semitic sanctuary that is 
known. 7 Not far off are two obelisks cut out of the solid rock 
which has been removed to the level of their bases; these w r ere 
either idols of Dhu-shara and Allat, or more probably were 
j designed to mark the limits of the fwram of the sanctuary. 

' A Vest of the obelisks are three other places of sacrifice; and on 
\ the rocks below worshippers have carved their names (CIS. 

. ii. 390-404). En-Nejr, with the theatre at its foot, must have 
j been the sacred mountain, the original sanctuary of Petra, 

. perhaps “ the very high mountain of Arabia ( ailed Dusare 
I after the god Dusares M referred to bv Stcph. Bvz. (s.v. 
A ov(rdprj). Christianity found its way into Petra in earlv 
times; Athanasius mentions a bishop of Petra (UerpCjv -njs 
*Apa/ 3 ms, ad Antioch. 10) named Asterius; at least one of 
| the tombs (the “tomb with the urn") was used as a church; 
an inscription in red paint records its consecration “ in the time 
of the most holy bishop Jason “ (a.d. 447). The Christianity of 
Petra, as of north Arabia, was swept away by the Mahon medan 
conquest in a.d. 629-632. Under the Latin kingdom Petra was 
occupied by Baldwin I. and formed the second fief of the barony 
of Krak with the title Chateau de la Valcc de Moysc or Sela; it 
remained in the hands of the Franks till 1189; fragments of the 
Crusaders’ citadel are still standing near the High-place on 
en-Nejr. 

The ruins of Petra w’ere an object of curiosity in the middle apes 
and were visited by the Sultan Bibars of Egypt towards the close 
ol the 13th century. The first European to desciibe them was 
Burckhardt (1812). All former descriptions arc now superseded 
, by the magnificent work of Briinnow and Doinaszcwski, Die Pro- 
! vincia Arabia (1904), who have minutely surveyed the whole site, 

| classified the tombs, and compiled the accounts of earlier investi- 
gations; and bv the independent researches of Dalman, Petra und 
j seine FelsheiligtUmrr (1908), and of Musil,/lr«6m Pttraea (1007-1908). 

! The Corpus hiscr. Sent., ii. 305 sqq., should be consulted, and 
the descriptions in Bncdekcr-Suriii's Palestina (;th edition), and 
Prime bibhque for 1897, 1898, 1903. ((I. A. C.) 

PETRARCH (1304-1374). Francesco Petrarca, the great 
Italian poet and first true reviver of learning in medieval Europe, 
was born at Arezzo on the 20th of July 1304. Ilis father 
I Petracco held a post of notary in the Florentine Rolls Court of 
! the Riformagioni; but, having espoused the same cause as Dante 
| during the quarrels of the Blacks and Whites, Petracco was 
j expelled from Florence by that decree of the 27th of January 

02 which condemned Dante to lifelong exile. With his wife he 

The whole range in which Petra lies is called Jebcl csh-Shar&t. 

| but it is doubtful whether the name of the god was derived from 
: that of the mountain, sec* Ed. Mever, tor. c t. p. 268 and Cooke 
| NSI. p. 218. 

7 First mentioned by E. L. Wilson (1891), rediscovered bv 
Cr. L. Robinson (1900), ‘described by S. I. Curtis, P. E. F. Q. St. 
(1900), and Savignac, Rev. bibl. (1903); with full plan and photo- 
graphs). f 
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took refuge in the Ghibelline township of Arezzo; and it was 
here, on the very night when his father, in company with other 
members of the White party, made an unsuccessful attempt to 
enter Florence hv force, that Francesco first saw the light. He 
did not remain long in his birthplace. Ilis mother, having 
obtained permission to return from banishment, settled at 
fncisa, a little village t*n the. Arno above Florence, in February 
1305. Hen* Petrarch spent seven vears of boyhood, acquiring 
that pure Tuscan idiom which afterwards he used with such 
consummate mastery in ode and sonnet. Here too, in 1307, his 
brother Gherardo was born. In 1312 Pctraeco set up a house 
for his family at Pisa ; but soon afterwards, finding no scope there 
for the exercise of his profession as jurist, he removed them all in 
1313 to Avignon. This was a step of no small importance for 
the future poet-scholar. Avignon at that period still belonged 
to Provence, and owned King Robert of Naples as sovereign. 
But the popes had made it their residence after the insults offered 
to Boniface VI II. at Anagni in 1303. Avignon was therefore 
the centre of that varied society which the high pontiffs of 
Christendom have ever gathered round them. Nowhere else 
could the youth of genius who was destined to impress a cosmo- 
politan stamp on medieval culture and to begin the modern era 
have grown up under conditions more favourable to his task. 
At Incisa and at Pisa he had learned his mother-tongue. At Car- 
pentras, under the direction of Convennole of Prato, he studied 
the humanities between the years 1315 and 1310. Avignon, 
at a distance from the party strife and somewhat parochial 
politics of the Italian commonwealths, impressed his mind 
with an ideal of civility raised far above provincial prejudices. 

Petrarch's real name according to Tuscan usage was Francesco 
di Pctraeco. But he altered this patronymic, for the sake of 
euphony, to Petrarca, proving by this slight change his emanci- 
pation from usages which, had he dwelt at Florence*, would most 
probably have been imposed on him. Pctraeco, who was verv 
anxious that his eldest son should become an eminent jurist, 
sent him at the age of fifteen to study law' at Montpellier, hike 
Ovid and many other poets, Petrarch felt no inclination for his 
father's profession. His intellect, indeed, was not incapable 
of understanding and admiring the majestic edifice of Roman 
law; but he shrank with disgust from the illiberal technicalities 
of practice. There is an authentic story of Petraern's flinging 
the young student’s books of poetry and rhetoric upon the fire, 
but saving Virgil and Cicero half-burned from the flames at his 
soi’s passionate entreaties. Notwithstanding Petrarch's firm 
determination to make himself a scholar and a man of letters 
rather than a lawyer, he so far submitted to his father’s wishes 
jus to remove about the year 1323 to Bologna, which was then the 
headquarters of juristic learning. There he stayed with his 
brother Gherardo until T326, w’hen his father died, and he 
returned to Avignon. Banishment and change of place had 
already diminished Petraern’s fortune, which w?is never large; 
and a fraudulent administration of his estate after his death left j 
the two heirs in almost complete destitution. The most precious ! 
remnant of Petrarch’s inheritance was a MS. of Cicero. There j 
remained no course open for him but to take orders. This be j 
did at once on his arrival in Provence; and we have good reason • 
to believe that he advanced in due time to the rank of priest, j 
A great Roman noble and ecclesiastic, Giacomo Colonna, after- 
wards bishop of Lombez, now befriended him, and Petrarch lived 
for some years in partial dependence on this patron. 

On the 6th of April 1327 happened the most famous event of 
Petrarch’s history. He saw Laura for the first time in the church 
of St Clara at Avignon. Who Laura was remains uncertain still. 
That she was the daughter of Audibert de Noves and the w ife of 
Hugh de Sade rests partly on tradition and partly on documents 
which the ahbe de Sade professed to have copied from originals 
in the 18th century. Nothing is now extant to prove that, if 
this lady really existed, she was the Laura of the Canzimiere, 
while there are reasons for suspecting that the abb6 was either 
the fabricator of a romance flattering to his own family, or the 
dupe of some previous impostor. We may, however, reject the 
sceptical hypothesis that Laura was a#mere figment of Petrarch’s 


fancy; and, if we accept her personal reality, the poems of her 
lover demonstrate that she was a married woman with whom he 
enjoyed a respectful and not very intimate friendship. 

Petrarch's inner life after this date is mainly occupied with 
the passion which he celebrated in his Italian poems, and with 
the friendships which his Latin epistles dimly reveal to us. 
Besides the bishop of Lombez he was now on terms of intimacy 
with another member of the great Colonna family, the cardinal 
Giovanni. A German, Ludwig, whom he called Socrates, and a 
Roman, Lello,who received from him the classic name of Laellius, 
were among his best-loved associates. Avignon was the chief 
seat of his residence up to the year of 1333, when he became 
restless and undertook his first long journey. On this occasion 
he visited Paris, Ghent, Liege, C ologne, making the acquaintance 
of learned men and copying the* manuscripts of classical authors. 
On his return to Avignon he engaged in public affairs, pleaded 
the cause of the Scaligers in their lawsuit with the Rossi tor the 
lordship of Parma, and addressed two poetical epistles to Pope 
Benedict XII. upon the restoration of the. papal see to Rome. 
His eloquence on behalf of the tyrants of Verona was successful. 
It won him tin; friendship of their ambassador, A/zo di Correggio 
— a fact which subsequently influenced bis life in no small 
measure. Not very long after these events Petrarch made his 
first journey to Rome, a journey memorable from the account 
whic h he has left 11s of the impression he receiv ed from its ruins. 

Jt was some time in the year 1337 that he established himselt 
at Vauoluse and began that life of solitary study, heightened by 
communion with nature in her loneliest and wildest moods, which 
distinguished him in so remarkable a degree from the common 
herd of medieval scholars. Here he spent his time partly among 
books, meditating on Roman history, and preparing himself for 
the Latin epic of Africa. In his hours of rec reation he climbed 
the hills or traced the Sorgues from its fountain under those tall 
limestone cliffs, while odes and sonnets to Madonna Laura were 
committed from his memory to paper. We may also refer many 
of his most important treatises in prose, as well as a large portion 
of his Latin correspondence, to the leisure he enjoyed in this 
retreat. Some woman, unknown to us by name, made him the 
father of a son, Giovanni, in the year 1337 ; and she was probably 
the same* who brought him a (laughter, Francesca, in 134*3. 
Both children were afterwards legitimized by papal bulls. 
Meanwhile his fame as a poet in the Latin and the vulgar tongues 
steadily increased, until, when the first draughts of the Africa 
began to circulate about the year 1330, it became manifest that 
no one had a better right to the laurel crown than Petrarch. A 
desire for glory was one of the most deeply-rooted passions of his 
nature, and one of the points in which he most strikingly antici- 
pated the humanistic scholars who succeeded him. It is not, 
therefore, surprising to find that he exerted his influence in several 
quarters with the view to obtaining the honours of a public 
coronation. The result of his intrigues was that on a single day 
in 1340, the 1st of September, he received two invitations, from 
t he university of Paris and from King Robert of Naples respec- 
tively. lie ( hose to accept the latter, journeyed in February 
1341 to Naples, was honourably entertained by the king, ami, 
after some formal disputations on matters touching the poet's 
art, was sent with magnificent credentials to Rome. There, in 
the month of April, Petrarch assumed the poet’s crown upon the 
Capitol from the hand of the Roman senator amid the plaudits of 
the people and the patricians. The oration which he delivered 
on this occasion was composed upon these words of Virgil : — 

"Set! me Parnassi •<U“ vrta per arrlua duLis 
K iptat amor." 

The ancient and the modern eras met together on the Capitol 
at Petrarch's coronation, and a new stadium for the human spirit, 
th;it which we are wont to style Renaissance, was opened. 

With the coronation in Rome a fresh Chapter in the biography 
of Petrarch may he said to have begun. Henceforth he ranked 
as a rhetorician and a poet of European celtbrity! the guest of 
princes, and the ambassador to royal courts. , During the spring 
months of T341 his friend Azzo di Correggio had succeeded in 
freeing Parma from subjugation to the Scaligers^and was laying 
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the foundations oi his own tyranny in that city, lit* invited 
Petrarch to attend him when he made his triumphal entry at the 
end of May; and from this time forward for a considerable 
period Parma and Vain lose were the two headquarters of the 
poet. The one he called his Transalpine, the other his Cisalpine 
Parnassus. The events of the next six years of his lile, lrom May 
1341 to May 1 34 7 . may be briefly recapitulated. He lost his old 
friend the bishop of Lombez by death and Ins brother Gherardo 
by the entrance of the latter into a Carthusian monastery. 
Various small benefices were conferred upon him; and repeated 
offers of a papal secretaryship, which would have ra sed him 
to the highest dignities, were made and rejected. Petrarch 
remained true to the instinct of his own \ oration, and had no 
intention of sacrificing his studies and his glory to ecclesiastical 
ambition. In January 1343 his old lrietul and patron Robert, 
king of Naples, died, and Petrarch was sent on an embassy from 
the papal court to his successor Joan. The notices which he has 
left us of Neapolitan society at this epoch are interesting, and, it 
was now, perhaps, that he met Boccaccio for the first time. The 
beginning of the year 1345 was marked by an event more 
interesting in the scholar's eyes than any change in dynasties. 
This was no less than a discovery at Verona of Cicero's Familiar 
Letters. It is much to be regretted that Petrarch found the 
precious MS. m> late in life, when the style of his own epistles had 
been already modelled upon that of Seneca and St Augustine. 

In the month of May 1347 Cola di Rienzi accomplished that 
extraordinary revolution which for a short space revived the 
republic in Rome, and raised this enthusiast to titular equality’ 
with kings, Petrarch, who in politics was no less visionary than 
Rienzi, hailed tin* advent of a founder and deliverer in the 
self-styled tribune. Without con>idering the impossibility of 
restoring the majesty of ancient Rome, or the absurdity of 
dignifying the medieval Roman rabble by the name of Popuhis 
Romanics, lie threw him.self with passion into the republican 
movement, and sacrificed his old friends of the Colonna family 
to what he judged a patriotic duty. 

Petrarch built himscll a house at Parma in the autumn of 1347. 
Here he hoped to pursue the tranquil avocations of a poet 
honoured by men of the world and men of letters throughout 
Europe, and of an idealistic politician, whose effusions on the 
questions of the day were read with pleasure for their style. 
Hut in the course of the* next two years this agreeable prospect 
was overclouded by a series of calamities. Laura died of the 
plague on the fith of April 1348. Francesco degli Albizzi, 
Mainardo Accursio, Roberto de' Rardi. Sennuci io del Bene, 
Luihino Visconti, the cardinal Giovanni Colonna and several 
other friends followed to the grave in rapid su< cession. All oi 
these had been intimate acquaintances and correspondents of 
the poet. Friendship with him was a passion; or, what is more 
true perhaps, he needed friends for the maintenance of his 
intellectual activity at the highest point of its effectiveness. 
Therefore he felt the loss ol these men acutely. We may say with 
certainty that T .aura’s death, accompanied by that of so many 
distinguished associates, was the turning-point in Petrarch's 
inner life. lie began to think of quitting the world, and pondered 
a plan for establishing a kind of humanistic convent, where he 
might dedicate himself, in the company of kindred spirits, to still 
severer studies and a closer communion with God. Though 
nothing came of this scheme, a marked change was henceforth 
perceptible in Petrarch's literary compositions. The poems 
written In Marie di Madonna I.aura are graver and of more 
religious tone. The prose works touch on retrospec tive topic s or 
deal with subjects of deep meditation. At the same time his 
renown, continually spreading, opened to him ever fresh relations 
with Italian despots. The noble houses of Conzaga at Mantua, 
of Carrara at Padua, of Este at Ferrara, of Malatesta at Rimini, 
of Visconti at Milan, vied with Azzo di Correggio in entertaining 
the illustrious man of letters. It was in vain \hat his c orrespon- 
dents pointed out yhe discrepancy between his professed zeal for 
Italian liberties, his recent enthusiasm for the Roman republic’, 
and this alliance \Gth tyrants who were destroying the freedom 
of the Lombard cities. Petrarch remained an incurable rhetori- 


cian; ami, while he stigmatized the despots m his <’de to Italy and 
in his epistles to the emperor he accepted their hospindilv. 
Thev, on their part, seem to have understood his temperament, 
and to have agreed to recognize his political theories as ot no 
practical importance. The tendency to honour men ot letters 
and to patronize the arts which distinguished Italian princes 
throughout the Renaissance period first jnanifcstrd itself in the 
attitude assumed hv Visconti and (arraresi to Petrarch. 

When the jubilee of 1350 was proclaimed, Petrarch made a 
pilgrimage to Rome, passing and returning through Florence, 
where he established a firm friendship with Boo .n eio. It has 
been well remarked that, while all his other friendships arc 
shadowy and dim, this one alone stands out with clearness. Eac h 
of the* two friends had a distinguished personality. Each played 
a foremost part in the revival of learning. Roeea* eio carried his 
admiration for Petrarch to the point of worship. Petrarch repaid 
him vv it h sympathy , counsel in literary studies, and moral support 
which helped to elevate and purify the youngir poet's over- 
sensuous nature. It was Boccaccio who in the spring of 1351 
brought to Petrarc h, then resident with the Cairara family at 
Padua, an invitation from the seigniory ol Florence to accept 
the rectorship ot their recently founded university. This was 
accompanied by a diploma of restoration to his rights as c itizen 
and restitution of his patrimony. But, flattering as was the 
offer, Petrarch declined it. lie preferred his literary leisure at 
Vaueluse, at Parma, in the* courts of princes, to a post which 
would have brought him into c ontac t with jealous priors and 
have reduced him to the position of the servant oi a common- 
wealth. Accordingly, we find him journeying again in t 35 1 to 
Vaueluse, again refusing the office of papal secretary, again plan- 
ning visionary reforms for the Roman people, and beginning that 
curious fragment of an autobiography which is known as the F Jostle 
to Posterity. Early in 1 333 he left Avignon for the* last time, and 
entered Lombardy by the pass of Mont GencWre, making his way 
mmediatcly to Milan. The archbishop Giovanni Visconti was 
at this period virtually despot of Milan. Tie induced Petrarch, 
who had long been a friend of the Visconti family, to establish 
himself at his court, where lie found employment for him as 
ambassador and orator. The most memorable of his diplomatic 
missions was to Venice* in the autumn of 1353. Towards the 
close of the long struggle between Genoa and the republic of St 
Mark the Genoese entreated Giovanni Visconti to mediate on 
their behalf with the Venetians. Petrarch was entrusted with 
the office; and on tlu* 8th ol November lie delivered a studied 
oration before the doge Andrea Dandolo and the* great council. 
His eloquence* had no effect; but the orator entered into relations 
with the Venetian aristoc rac y which were afterwards extended 
and confirmed. Meanwhile, Milan continued to be his place of 
residence. ,\fter Giovanni's death he remained in the court of 
Bernabo and Galeazzo Visconti, closing li is eyes to their cruelties 
and exactions, -serving them as a diplomatist, making speeches 
for them on ceremonial occasions, and partaking of the splendid 
hospitality they offered to emperors and princes. It was in this 
capacity of an independent man of letters, highly placed and 
favoured at one of the most wealthy courts of Europe, that he 
addressed epistles to the emperor C harles IV. upon the distracted 
state of Italy, and entreated him to resume the old Ghibellinc 
policy of Imperial interference. C harles IV. passed through 
Mantua in the autumn of 1354. There Petrarch made his 
acquaintance, and, finding him a man unfit for any noble enter- 
prise, declined attending him to Rome. When Charles returned 
to Germany, after assuming the crowns in Rome and Milan, 
Petrarc h addressed a letter of vehement invective and reproach 
to the einperor who was so negligent of the duties imposed on 
him by his high office. This did not prevent the Visconti sending 
him on an embassy to Charles in 1356. Petrarch found him 
at Prague, and, after pleading the cause of his masters, was 
despatc hed with honour and the diploma of count palatine. IJis 
student’s life at Milan was again interrupted in 1360 by a mission 
on which Galeazzo Visconti sent him to King John of France. 
The tyrants of Milan were aspiring to royal alliances; Gian 
Galeazzo Visconti had l.njen married to Isabella of Franco; 



PETRARCH V3 


YioLmte Visconti, a few years later, was wedded to the English 
duke of Clarem c. Petrarch was now commissioned to congratu- 
late King John upon his liberation from captivity to England. 
This duty performed, he returned to Milan, where in j^(n he 
received news « if the deaths of his son Giovanni and his old friend 
Soerates. Both had been earried off bv plague. 

The remaining years yf Petrarch's life, important as they were 
for the flirt hei a nee of humanist ie studies, may be briefly con- 
densed. On the i ith of May 1^2 he settled at Padua, from the j 
neighbourhood of which he never mow'd airs 1 in to any great , 
distance. 'I'lie same year saw him at Venire. making a donation ! 
of Jr-; librarv to the republic of St Mark. Here his friend 1 
Boccaccio introduced to him the Greek teacher Leontius Pilatus. ! 
Petrarch, who possessed a MS. ot Homer and a portion of Plato. . 
never acquired the Greek language, although he attempted to \ 
gain some little knowledge of it in his later years. Homer, he ! 
said, was dumb to him, while he was deaf to Homer; and he could 
only approach tin* Iliad in BoccaccitTs rude Latin version. About 
this period he saw his daughter Francesca happily married, and 
undertook tin* education of a young scholar from Ravenna, 
whose sudden disappearance from his household caused him the 
deepest grief. This youth has been identified, but on insufficient 
grounds, with that Giovanni Malpaghini of Ravenna who was 
destined to form a most important link between Petrarch and 
the humanists of the next age of culture. Gradually his oldest 
friends dropped off. Azzo di C orreggio died in 1 3^2, and Laelius, 
Simonides, Burbato, in the following year. His own death was 
reported in pV> 5 : hut he survived another decade. Much ol this 
last stage of his life was occupied at Padua in a controversy with j 
the Averroists, whom he regarded as dangerous antagonists both | 
to sound religion and to sound culture. A curious treatise, which 
grew in part out of this dispute and out of a previous duel 
with physicians, was the book / ' {uni his men / vnorancc and that of 
many others. At last, in 13O0, tired with the bustle of a town so 
big as Padua, he retired to Arqua, a v illage in the Euganran hills, 
where he continued his usual train ot literary occupations, 
employing several secretaries, and studying unremittingly. All 
through these declining years his friendship with Boccaccio was 
maintained and strengthened. It rested on a solid basis of 
mutual affection and ot common studies, the diflerent tempera 
ments of the two scholars securing them against the disagree- 
ments of rivalry or jealousy. One of Petrarch's L 1 > t compositions 
was a Latin version of Boccaccio’s story ol Griselda. O11 the i.Xth 
of July 1474 his people found the* old poet and scholar dead 
among his books in the library of that little ‘house which looks 
across tin 1 hills and lowlands towards the* Adriatic. 

When we attempt to estimate Petrarch's position in the j 
historv of modern culture, the first thing which strikes u-> is that 1 
he was even less eminent as an Italian poet than a^the founder !; 
of Humanism, the inaugurator ot the Renaissance in Italy. ' 
What In* achieved lor the modern world was wot. merely to j 
bequeath to his Italian imitators masterpieces of lyrical art 
unrivalled lor perfee tiun of workmanship, but also, and far more, * 
to open out for Europe a new sphere ot mental activity . Stand- 
ing within the threshold ol the middle ages, he survived the j 
kingdom of the modern spirit, and, by his own inexhaustible \ 
industry in the held of scholarship and study, he determined ! 
what we ( .ill the revival of learning. By bringing the men of h\< 
own generation into sympathetic contact with antiquity, he gave 
a det i.-'ive impuhe to that European movement which restored j 
freedom, self-ronseiousness, and the faculty of progress to the j 
human intellect, lie was the first man to eolleet libraries, to 
accumulate coins, to advocate the preservation of MSS. For 
him the authors of the Greek and Latin world were living men 
more real, in fact, than those with whom he corresponded: and 
the rhetorical epistles he addressed to Cicero, Seneca and Yarro 
prove that he dwelt with them on terms of sympathetic intimacy. 
So far-reaching were the interests controlled by him in this 
capacity of humanist that his achievement as an Italian lyrist 
seems by comparison insignificant. 

IVtrarch’s ideal ol humanism was essentially a noble one. 1 
regarded, thrn o*-»tor and tlv* poet as teaelvTs, hound to * 


complete themselves by education, and to exhibit to the world an 
image of perfected personality in prose and verse of studied 
beauty. Self-culture and self-effectuation seemed to him the 
highest aims of man. Everything which contributed to the 
formation of a free, impassioned, liberal individuality he regarded 
as praiseworthy. F. very thing which retarded the attainment of 
that end was contemptible in his eyes. The authors of antiquity, 
the llolv Scriptures and the fathers of the Church were valued 
by him as one common source of intellectual enlightenment. 
Eminently religious, and orthodox in his convictions, he did not 
seek to substitute a pagan for the Christian ideal. This was left 
for the scholars of the 15th and 16th centuries in Italy. At the 
same time, the Latin o ators, historians and poets were venerated 
by him as depositories of a tradition only second in importance 
to revelation. For him there was no schism between Rome and 
Galilee, between classical genius and sacred inspiration. Though 
the latter took the first rank in relation to man's eternal welfare, 
the former was ncccs>arv for the perfection of his intellect and 
the civilization of his manners. With this»double ideal in view, 
Petrarch poured scorn upon the French physicians and the Italian 
Averroists for their illiberal philistinism, no less than for their 
materialistic impiety. True to his conception of independent 
intellectual activity, he abstained Irom a legal career, refused 
important ecclesiastical office, and contented himself with paltry 
benefices which implied no spiritual or administrative duties, 
because he was resolved to Inflow the one purpose of his life 
self-culture. Whatever in literature revealed the hearts of men 
was infinitely precious to him; and for this reason he professed 
almost, a cult for St August ine. It was to Augustine, as to a 
lriend or a confessor, that he poured forth the secrets of his own 
soul in the book / )e content pht nunuli. 

In this effort to realize his truest self Petrarch was eminently 
successful. M uch as he effected by restoring to the world a sound 
conception of learning, and by rousing that genuine love and 
curiosity which led to the revival, he did even more by im- 
pressing on the age his own full-formed and striking personality. 
In all things he was original. Whether we regard him as a 
priest who published poem after poem in praise of an adored 
mistress, as a plebeian man ol letters who conversed on equal 
terms with kings and princes, as a solitary dedicated to the lovle 
ol nature, as an amateur diplomatist treating affairs ol state with 
pompous eloquence in missives sent to popes and emperors, or 
again as a traveller eager for change of scene, ready to climb 
mountains lor the enjoyment of broad prospects over spreading 
champaigns; in all these divers manifestations of his peculiar 
genius we trace some contrast with the manners of the 14th 
century, some emphatic anticipation of the iftth. The defects 
of Petrarch's character were no less striking than its qualities, 
and were indeed their complement and counterpart. 'That 
vivid conception of intellectual and moral self culture which 
determined his ideal took the form in actual life of all-absorbing 
egotism. He was not content with knowing bin self to be 
the leader of the age. He claimed autocracy, suffered 
no rival near his throne, brooked no contradiction, demanded 
unconditional submission to his will and judgment. Petrarch 
was marie up ol contradictions. Praising solitude, playing the 
hermit at Yauchise, he only loved scelu.don as a contrast to the 
society of courts. While he penned dissertations on the futility of 
fame and the burden of celebrity he was trimming his sails to 
catch the breeze of popular applause. No one professed a more 
austere morality, and few medieval writers indulged in cruder 
satin 1 on the female sex: vet ly passed some years in the society 
of a concubine, and bis living masterpiece of art is the apotheosis 
of c-jiivalrous passion for a woman. These discords of an un- 
decided nature displayed themselves in his political theories and 
in his philosophy of conduct. In one mood he was fain to ape 
the antique patriot; in another he alleged the monastic saint. 
He was clamorous for the freedom of the Roman people; yet at 
one time he called upon the popes to re-ostutyish themselves in 
the Eternal City; at another he besought the emperor to make it 
his headquarters; at a third he hailed in Rierfzi the founder of 
a new republic:. He did not perceive that all these plans \tcru 
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incompatible. His relations to the Lombard nobles were equally 
at variance with his professed patriotism; and, while still a 
housemate of Visconti and (urreggi, hr kept on issuing invectives 
against the tyrants who divided Italy. It would not be difficult 
to multiply these antitheses in the character and the opinions of 
this singular man. But it is more to the purpose to remark that 
they were harmonized in a personality of potent and enduring 
force. ; 

The point to notice in this complex personality is that j 
Petrarch's ideal remained always literary. As philosopher, poli- I 
tician. historian, essayist, orator, he aimed at lucid and harinn- j 
nious expression — not, indeed, neglecting the importance of tin* j 
material he undertook to treat, hut approaching his task in the j 
spirit of an artist rather than a thinker or a man of action. This j 
accounts for his bewildering versatility, and for his apparent j 
want, of grasp on conditions of fact. Viewed in this light j 
Petrarch anticipated the Italian Renaissance in its weakness i 
that philosophical superficiality, that tendency to ornate I 
rhetoric, that preoccupation with stylistic trifles, that want of 
profound conviction and stern sincerity, which stamp its minor 
iitcrarv products with the note of mediocrity. Had Petrarch 
been possessed with a passion for some commanding principle in : 
politics, morality or science, instead of with the thirst for self- * 
glorification and the ideal of artistic culture, it is not wholly j 
impossible that Italian humanism might have assumed a manlier i 
and more conscientious tone. But this is not a question which ! 
admits of discussion; for the conditions which made Petrarch 
what he was were already potent in Italian society, lie did but 
express the spirit of the period he opened; and it may also be 
added that his own ideal was higher and severer than that of the 
illustrious humanists who followed him. 

As an author Petrarch must, be considered from two points of 
view first as a writer of Latin verse and prose, secondly as an 
Italian lyrist. In the former capacity he was speedily out- j 
stripped by more fortunate scholars. II is eclogues and epistle* 
and the epic of Africa , on which he set such store, exhibit a 
comparatively limited command of Latin metre. Ilis treatises, 
orations, and familiar letters, though remarkable for a prose style 
which L eminently characteristic* of the man, are not distinguished 
by purity of diction. Much as he admired Cicero, it is clear that 
he had not freed himself from current medieval Latinity. Seneca 
and Augustine had been too much used by him as models of 
composition. At the same time it will be conceded that lie 
possessed a copious vocabulary, a fine ear for cadence, and the 
faculty of expressing every shade of thought or feeling. What, lie 
lacked was that insight into the best classical masterpieces, that 
command of the best classical diction, which is the product of 
successive generations of scholarship. To attain to this, 
Giovanni da Ravenna, Colluccio Salutato, Poggio and Eilelfo 
had to labour, before a Poliziano and a Bembo finally prepared 
the path for an Erasmus. Had Petrarch been born at the close 
of the 15th instead of at the opening of the 14th century there is 
no doubt that his Latinity would have been as pure, as versatile, 
and as pointed as that of the witty stylist of Rotterdam. 

With regard to his Italian poetry Petrarch occupies a very 
different position. The Rime in l ita c Marie di Madonna I .aura 
cannot become obsolete, for perfect metrical form has here been 
married to language of the choicest and the purest. It is true 
that even in the Canzoniere , as Italians prefer to call that collec- 
tion of lyrics, Petrarch is not devoid of faults belonging to his age, 
and affectations which have imposed themselves with disastrous 
effect through his authority upon the literature of Europe. H 
appealed in his odes and sonnets to a restricted audience already j 
educated by the chivalrous love-poetry of Provence and by 
Italian imitations of that style. He was not careful to exefude 
the commonplaces of the school, nor anxious to finish a work of 
art wholly free from fashionable graces and from contemporary 
conceits. There is therefore a certain element of artificiality in \ 
his treatment ; and this, since it is easier to copy defects than j 
excellencies, has Been perpetuated with wearisome monotony 
hv versifiers who chose him for their model. But, alter making 
due ‘allowance for peculiarities, the abuse of which has brought 


the name of Petrarchist into contempt, we can agree with Shelley 
that the lyrics of the Canzoniere v ‘ are as spells which unseal the 
inmost enchanted fountains of the delight which is the grief of 
love." Much might be written about the peculiar position held 
by Petrarch between the metaphysical lyrists of Tuscany and the 
more realistic amorists of succeeding generations. True in this 
respect also to his anticipation of the coming age, he was the first 
Italian poet of love to free himself from allegory and mysticism. 
Vet he was far from approaching the analysis ol emotion with 
the directness of a Heine or Do Musset. Though we believe in 
the reality of Laura, we derive no clear conception either of her 
person or her character. She is not so much a woman as woman 
in the abstract; and perhaps on this very account the poems 
written for her by her lover have been taken to the heart by 
countless lovers who came after him. The method of his art is so 
generalizing, while his feeling is so natural, that every man can 
see himself reflected in the singer and his mistress shadowed forth 
in Laura. The same criticism might be passed on Petrarch's 
descriptions of nature. That he felt the beauties ol nature keenly 
is certain, and he frequently touches them with obvious appreci- 
ation. Vet he has written nothing so characteristic ol Vaurluse 
as to be inapplicable to any solitude where there arc woods and 
water. The Canzoniere is therefore one long melodious monody 
poured from the poet's soul, with the indefinite lorm of a beautiful 
woman seated in a lovely landsc ape, a perpetual obiect of delight- 
ful c ontemplation. This disengagement lrom loc al cimimstam e 
w ithout the sacrifice of emotional sincerity is a merit in Petrarch, 
but it became a fault in his imitators. Licking his intensity of 
passion and his admirable faculty for seizing the most evanescent 
shades of difference in feeling, they degenerated into colourless 
and lifeless insipidities made insupportable by the frigid repeti- 
tion of tropes and conceits which we are lain to pardon in the 
master. 

Petrarch did not distinguish himself by love-poetry alone in 
the Italian language. Ilis odes to Giacomo C'olonna, to Cola di 
Rienzi and to the princes of Italy display him in another light. 
They exhibit the oratoric al fervour, the pleader’s eloquence in its 
most perfec t lustre, whic h Petrarch possessed in no less measure 
than subjective passion. Modern literature has nothing nobler, 
nothing more harmonious in the declamatory style than these 
three patriotic effusions. Their spirit itself is epoch-making in 
the history of Europe. Up to this point Italy had scarcely begun 
to exist. There were Florentines and Lombards, Guelfs and 
Ghibellines; but even Dante had scarcely conceived of Italy 
as a nation, independent of the empire, inclusive of her several 
component commonwealths. To the high conception of Italian 
nationality, to the belief in that spiritual unity which underlay 
her many discords and divisions, Petrarc h attained partly through 
his disengagement from civic and local partisanship, partly 
through his large and liberal ideal of culture. 

The material* for a life of Petrarch are afforded in abundance: by 
his letters, collected and pupated lor publication under liis own 
eyes. These are divided into 1'aniiliav Correspondence, Correspon- 
dence in Old A^e, Divers Letters and Letters without a Title ; to w hich 
may be added the curious autobiographical fragment entitled the 
li fustic to Posterity. Xext in importance tank the epistles and 
eclogues in Latin verse, the* Italian poems and the rhetorical ad- 
dresses l«) popes, emperors. Cola di Rienzi, and some great men of 
antiquity. Eor the comprehension ol bis character the treatise De 
lontnnptu mundi. addressed to St Augustine and styled his Secret, 
is invaluable. Without attempting a complete list of Petrarch's 
works, it may be well to illustrate the extent of his erudition and 
his activity as a writer bv a lniei enumeration of the most im- 
portant. In the section 1>< longing to moral philosophy we find 
De lewrdiis utriusque fortitude, a treatise on human happiness 
and unhappiness; De vita solitarui, a panegyric of solitude; De 
otio religiosomm, a similar essay on monastic life, inspired by 
a visit to his brother (iherardo in his convent near Marseilles. Oil 
historical subjects the most considerable are Dcvum niemorandarum 
hhri , a miscellany trom a student’s commonplace-book, and De 
virts ilhtstvibus, an epitome of the biographies of Roman worthies. 
Three 1 polemical works require mention : Contra cujusdani anonymi 
Calli calumnias apologia. Contra medicum quendam tnvcctivavum 
hhri, and Dc sui ipsius et multovum ignovantm --controversial 
and sarcastic compositions, which grew out of Petrarch's quarrels 
with the physicians of Avignon and the Averroists of Padua. In 
this connexion it might also be well to mention the remarkable 
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satires on the papal court, included in the* Lpistolae sine titulo. 
hive public orations have been presei ved, the most weighty of 
which, in explanation ot Petrarch's conception of literature, is the 
speech delivered on the Capitol upon the occasion ot his coronation. 
Among his Latin poems Africa, an epic on Scipio Afncanus, takes 
the hid pi. ice. Twelve Eclogues and three books oi lipu>tles in 
\ersc close the led. In Italian we possess the t'anionicrc, which 
includes odes and sonnets written for Laura during her litetnnc, 
thos<* written lor her al^er her death, and a miscellaneous section 
ontaining the three patriotic odes and three iainous poetical 
invectives against the papal court. Besides these lyiical composi- 
tions are the s< mi-epical or allegorical Tiionfi — Triumphs of Love, 
Chastity, Death, Fame, Time and Divinity, written in terza lima 
of smooth and limpid quality. Though these Triumphs, as ^ 
whole, are deti< ient in poetic inspiration, the second canto ot the 
Trionfo della morte, in which Petrarch describes a vision of his 
dead love Lain a, is justly famous for reserved passion and pathos 
tempered to a tranquil harmony. 

'fin* complete bibliography of Petrarch forms a considerable 
volume. Such a work was attempted by Domenico Rossetti 
(Trieste, ittzS). It will be enough here to mention the Basel edition 
of i *) <S i , in folio, as the basis for *u subsequent editions of his 
colics. ted works. Among editions of the Canzoninc special mention 
may be made of those of Marsaiul (Padua, 1820), Leopardi in Le 
Monuier’s collection, Mestic.a (1895), and Cardnui (1899). Nor 
must Fracnsset ti's Italian version of the Letters (published 111 5 vols. 
by Le Monnier) be neglected. De Sade's Life of the poet (Amster- 1 
dam, 1 7^_» 1 7' >7) marks an epoch in the history of his numerous ■ 

biographies; but this is in many important points untrustworthy, 
anti it has been superseded by Gustav Kocrting's exhaustive 
volume on Petr an as Lcben und Werke (Leipzig, 1878). Georg 
Vuigl’s Wicdnbelebun g des classisrhen Alterthums (Berlin, 1859) j 
contains a well-digested estimate of Petrarch’s relation to the 
revival of learning. Meziere’s Pctrarquc (1808) is a monograph of 
merit. English readers may be referred to a little book on Petrarch 
by Henry Reeve, and to vols. ii. and iv. ot Symond's Renaissance 
m Italy. See also Maud F. Jen old, Francesco Petunca, Port and 
Humanist (1909). (J. A. S.) 

PETRE, SIR EDWARD (1631-1699), Jesuit confessor of King 
James II. of England, was born in Paris. He was the son of Sir 
Francis Petre, Part., of Cranham, head of a junior branch of the 
family of the Parons Petre, and his wife Elizabeth Gage, 
daughter of Sir John Gage, both strong Roman Catholics. In 
1641) he was sent for his education to the Jesuit College at St 
Omer, and he entered the order under the name of Spencer in 
1652, but did not receive the lull orders till 1671. In 1679 he 
succeeded his elder brother in the title and family estates. On 
the accession of James II. of 1685 he was chosen as confessor by 
the king, who looked upon him as “a resolute and undertaking 
man.” During the whole of the king’s reign Petre was one of 
his advisers who did the most, to encourage him in the policy 
which ended by producing the revolution of 1688. The king 
contemplated making him archbishop of York, as the see was 
then vacant, but the pope, Innocent XI., who was not friendly to 
the order, would not grant a dispensation to hold it, and even 
directed Petre’s superiors to rebuke him for his excessive am- 
bition. In 1687 he was made privy councillor. When the 
revolution broke out Petre was compelled to flee •disguised as a 
woman. After his flight he had no further relations with 
James II. After a visit to Rome, he became head of the Jesuit 
College at .St Omer in 1693, from whence he was transferred to 
Walten in Flanders in 1697. lie died on the 15th of May 
1699. A younger brother Charles (1644-1712) was also a 
member of the order. 

PETRE, SIR WILLIAM (r. 1505 1572), English politician, 
was a son of John Petre, a Devon man, and was educated at 
Exeter College, Oxford, afterwards becoming a fellow of All 
Souls' College. He entered the public service in early life, owing 
his introduction therein doubtless to the fact that at Oxford 
he had been tutor to Anne Poleyn’s brother, George Pnleyn, 
Viscount Rochford, and began his official career by serving the 
English government abroad. In 1536 he was made deputy, or 
proctor, for the vicar-general, Thomas Cromwell, and as such he 
presided over the convocation which met in June of this year. 
In 1543 Petre was knighted and was appointed a secretary of 
state; in 1545 he was sent as ambassador to tin* emperor 
Charles V. A verv politic man, he retained his position 
under Edward VI. and also under Mary, forsaking the protector 
Somerset at the right moment and whining Mary’s goodwill by 
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favouring her marriage with Philip II. of Spain. He resigned 
his secretaryship in 1557, but took some part in public business 
under Elizabeth until his death at his residence. Ingates tone, 
Essex, on the 13th of January 1572. 

llis son John Petre (1549 1613) was created Baron Petre of 
Whittle in 1603. The 2nd baron was his son William (1575- 
1637), "hose grandson was William, the 4th baron (e. 1626- 
1684). Denounced by 'Titus Oates as a papist, the last-named 
was arrested with other Roman C atholic noblemen in 167S and 
remained without trial in the Power of London until his death. 
His brother John (1629-1684) was the 5th lord, and the latter’s 
nephew, Robert (1689-1713), was the 7th lord. It was Robert's 
action in cutting a lock of hair from a lady's head which led Pope 
to write his poem ” The Rape of the Lock.” The Petres have been 
consistently attached to the Roman Catholic faith, William 
Joseph, the 13th baron (1847 being a priest of the Roman 

church, and the barony is still (1911) in existence. One of the 
1st Baron's grandsons was William Petre (1602-1677), who trans- 
lated the Flos sanctorum of Pedro de Ribacjeneira as Lives of the 
Saints (St Omer, 1699; London, 1730). 

See Genealogical Collections illustrating the History of Roman 
Catholic Families of England , vol. i., edited by J. J. Howard ami 
II. F. Burke. 

PETREL, the general name of a group of birds (of which more 
than 100 species are recognized), derived from the habit which 
some of them possess of apparently walking on the surface of the 
water as the apostle St Peter (of whose name the word is a 
diminutive form) is recorded (Matt. xiv. 29) to have done. The 
j petrels, all of which are placed in the family Frocellariidae , were 
I formerly associated with the Laridae (set* Gull), but they are 
now placed as the sole members of the suborder Tubitiarcs (the 
name denoting the characteristic tubular structure of their 
nostrils) and oi the order Procellarii formes (see Bird). They arc 
subdivided into four groups or subfamilies: (1) Felrcanotdinae 
(or Halodrominae), containing some three or four species known 
as diving petrels, with habits very different from others of the 
family, and almost peculiar to high southern latitudes from Cape 
Horn to New Zealand; (2) Procellar iinae, or petrels proper (and 
shearwaters); (3) Diomedeinac , or albatrosses (see Mallemuck); 

| and (4) Occanitinae , containing small sootv-black birds of tl*e 
genera Cymodroma, Pealea , Pclagodroma, (iarrudia and Oceanites , 
the distinctive nature of which was first recognized by Coues 
in 1864. 

Petrels are archaic oceanic forms, with great powers of flight, 
dispersed throughout all the seas and oceans of the world, and 
some species apparently never resort to land except for the pur- 
pose of nidification, though nearly all are liable at times to be 
driven ashore, and often very far inland, by gales of wind. 1 It. 
would also seem that during the breeding-season many of them 
are wholly nocturnal in their habits, passing the day in holes of 
the ground, or in clefts of the 1 rocks, in which they generally 
nestle, the hen of each pair laying a single white egg, sparsely 
| speckled in a few species with fine reddish dots. Of those 
species that frequent the North Atlantic, the common Storm- 
Petrel, Vmccllaria pclagica , a little bird which has to the 
ordinary eve rather the look of a Swift or Swallow, is the 
“ Mother farcy’s chicken” of sailors, and is widely believed to be 
the harbinger of bail weather; but seamen hardly discriminate 
j between this and others nearly resembling it in appearance, such 
j as Leach's or the Fork-tailed Petrel, Cymochorea leucorrhoa , a 
i rather larger but less common bird, and Wilson’s Petrel, Ocean - 
ifes occanicus , the type of the family Oceamtidae mentioned 
| above, which is more common on the American side. Put it is in 
, the *Sout hern Ocean that Petrels most abound, both as species 
j and as indiv iduals. The Gape-Pigeon or Pintado Petrel, Daption 
capensis , is one that lies long been well known to mariners and 
other wayfarers on the great waters, while those who voyage to 
or from Australia* whatever be the route they take, are 

• 

1 Thus Oestrelata haesitata , the Capped Petrel, a specie's whose 
proper home seems to be Guadeloupe and some q/ the neighbouring 
West Indian islands, has occicre 1 in the State of New York, near 
Boulogne, in Norfolk, and in Hungary (Ibis, 1884, p. 202). * 





PETRIE. G.— PETROLEUM 


certain to meet with many more species, some, as Ossifraga . 
gigantca, as large as AU)atrosses, and several of them called bv | 
,ailors bv a variety of choice names, generally having reference ! 
to the strong smell of musk emitted by the birds, among which 1 
that of “Stink-pot" is not the most opprobrious. None ot 
the Petrels are endowed with any brilliant colouring- sooty- [ 
black, grev of various tints (one of which is often called j 
“ blue "), and white being the onlv hues the plumage exhibits. 1 

The distribution of the ncmtiiI spem-s ot I’rtrrls in the ^outturn 
Ocean has been treated b\ A. Milne Edwards in the Annaie : s des 
sciences natioeltes for iftftj (oth scries, Zoolog/e, vol. xm. arl.-j.pp. \ 
i 22). (A. 

PETRIE, GEORGE (171)0 i8(>(>), Irish antiquary, was the son ! 
of James Petrie, a native of Aberdeen, who had settled in Dublin 
us a portrait and miniature painter. He was horn in Dublin in 
).muarv 1700, and was educated as an artist. Besides attaining : 
considerable reputation as a painter of Irish landscape, he | 
devoted much time to the illustration of the antiquities of the \ 
eountrv. In 1S2S he was appointed to conduct the antiquarian j 
and historical section of the ordnance survey of Ireland. In | 
iS $2 he became editor of the Dublin Penny Journal , a periodical j 
designed to disseminate information among the masses, to which j 
he contributed numerous ait ides on the history of the fine arts | 
in Ireland. Petrie mav he regarded a> the first scientific in- 
vestigator of Irish ardiaeologv, his eontrihutions to which are 
also in themselves of much importance. I T is Essay on Round 
Towers , for which in 1S30 he received the prize of the Irish j 
Academy, still ranks as a standard work. Among his other 1 
contributions to Irish archaeology are his Essay on the Militaiy 
Architecture oj Ireland and his History and Antiquities of Tara 
Hill. lie died on the 17th of January iS(>6. 

Sec the Life and Labours in Ait and Archaeology of George Petrie , 
by William Stokes (iftoft). 

PETRIE, WILLIAM MATTHEW FLINDERS (1853 ), 

English cgyptologist, was born at Charlton on the 3rd of June 1 
1853, being the son of William Petrie, C.K. Ilis mother was the 
daughter of Captain Matthew Flinders, the Australian explorer, j 
He took an early interest in archaeological research, and between j 
1875 and 1880 was busily engaged in studying ancient British 
remains at Stonehenge and elsewhere: in 18N0 he published his j 
book on Stonehenge, with an account of his theories on this j 
subject. He was also min h interested in amient weights and , 
measures, and in 1875 published a work on Inductive Metrology, j 
In 1881 he began a long series of important surveys and exeava- | 
tions in Egypt, beginning with the pyramids at Giza, and follow - 
ing up his work there by excavations at the great temple at Tanis 
( 1884), and discovering and exploring the long-lost Greek city of , 
Nain ratis in the Delta (1885). and the towns o! Am and Daphnae j 
( 1886), where he found important remains ot the time when thev ! 
were inhabited by the Pharaohs. Between 1888 and 1890 he j 
was at work in the Fayum, opening up llawara, Kahun and 1 
Eachish; and in 1891 he discovered the an* ient temple at Medium i 
Much of this work was done in connexion with the Palestine j 
Ivxploration Fund. By this time his reputation was estab- . 
lished. He published in 1893 his Ten ) ears' Diggings in Egypt, 
w'as given the honorarv degree of D.C.L. by Oxford, and was 
appointed Edwards Professor of Egyptology at University 
College, London. In 1894 he founded the Egyptian Research j 
Account, which in 1905 was reconstituted as the British School 
of Archaeology in Egypt (not to be confused with the Hgvpt ! 
Exploration Fund, founded T892). Perhaps the most important 1 
work which the Sc hool has accomplished has been the invest i , 
gat ion of the site of Memphis (</.?’. ). 

The extent, as well as the < hronoloi/ii al order of Prolessor Pctue’-* 
excavations may best be shown by a list of lm works. 

Works.— H is chief gene ral works on Egyptian subjects are : 
Ten Year A Diggings in Egypt (1S9}); History of Egypt (iftQj- 
1905); Egyptian Tales (1^95); Religion mid (ojiscieme in Ancient 
Egypt (189ft); Syria and Egypt (109ft); Royal Tombs of the Eir.t 
Dynasty (190c); Ryuil Tombs of the Earliest Dynasties (jcjoi); 
Hyksos and Israelite (Sties (190c*); Religion of Ancient Egypt (1900) ; 
Personal Religion Ui Egypt (190ft). On particular sites, Pyramids 
and J'emples of Gizeh ( i ftft \) ; 'I an is /. ( 1 ftft^) ; Xankratis I. (iftftn); 
IldKora (i ft. So) ; Kahun (iNiju); I Halt mi (1X111; Median (lftnj); 


Tell el A mama (iftos) ; Koptos (lftno) ; Xogada ( iftgo) . six 
'Lem pics at Thebes (1 .S97) ; Deshasheh (1897): Ihndereh (k)oo); 
Dwspohs (1901); Abydos E (1902); Ahydos ll. (1903); Ehnasyu 
(i9t»|); Egyptians in Sinai and Rescan hes in Sma ■ (loot*); (,ueh 
and Rifeh (1907); Athribis (190ft); Memphis and (p inch (1909). 

PETRIOU (also called ('ha-chang-sao), a town and port of 
Siam, in the division of Pachim, about 45 m. F . of Bangkok. 
It. is the centre of that part of southern Siam which is watered 
bv the Bang Pakong River. It is built on lovv-l\ ing, swampy 
ground, about 10 m. from the mouth of the above river. The 
population is about 10,000, mixed Siamese and Chinese, the 
latter slightly predominating. Rice-mills give employment to 
a large number of indentured C hinese coolies, but the inhabi- 
tants are chietlv engaged in agriculture. A railway connecting 
with Bangkok was opened in the spring of 1008. 

PETROLEA, a town and port ot entry in Laiabton eountv, 
Ontario, Canada, situated 42 m. W. of London on Bear ('reek, 
an affluent of Sydenham River, and on the Grand Trunk and 
Michigan Central railways. 'Pop. (1901), 4135. It is in the 
midst of the oil region of Canada, and numcrou , wells in the 
vicinity have an aggregate output of about 30,000,000 gallons 
of crude oil per annum, muc h of whic h is refined in the town. 

PETROLEUM (Lat. print, rock, and oleum , oil), a term which, 
in its widest sense, embraces the whole of the hydrocarbons, 
gaseous, liquid and solid, occurring in nature (see Brri men). 
Here the application of the term is limited to t ho liquid whic h 
is so important an article of commerce, though references will 
also he made to natural gas which accompanies petroleum. 
Descriptions of the solid forms will be found in the articles on 
asphalt or asphaltum, albcrtitc, elatcritc, gilsonite, hatchettite 
and ozokerite. Particulars of the* shales which yield oil on 
destruc tive distillation are given in the* artic le on paraffin. 

Ancient History. Petroleum was collected for use* in the most 
remote .ages of which wo have anv records. Herodotus de- 
scribes the oil pits near Arderirca (near Babylon), and the pitch 
spring of Zacynthus (/ante), whilst Strabo. Dioseoridos and 
Pliny mention the use <>1 the oil of Agrigcntum. in Sicily, tor 
illumination, and Plutarch refers to the petroleum found near 
Kehatana (Kerktik). The ancient records of China and Japan 
are said to contain many allusions to the use of natural gas 
for lighting and heating. Petroleum (“burning water") was 
known in Japan in the 7th century, whilst in Flu rope the gas 
springs of the* north of Italy led to the adoption in 122(1 by the 
municipality of Salsonuiggiore of a salamander surrounded by 
dames as its emblem. Marco Polo refers to the oil springs of 
Baku towards the end of the 13th c entury ; the medicinal proper- 
ties of the oil of Tegernsee in Bavaria gave it the name of “ St 
Ouiriiuis's Oil " in 1436; the oil of Peehelbronn, Elsass, was dis- 
covered in 1498, and the 1 * earthhnlsam ” of Galicia was known 
in 150b. flic' earliest mention of American petroleum occurs 
in Sir Walter Rale igh’s account of the Trinidad pitch-lake in 
1595: whilst thirty-seven years later, the account of a visit of 
a Franciscan, Joseph de la Roc he d'Allion, to the oil springs of 
New York was published in Sagard’s llistoire du Canada. In 
the 17th century, Thomas Shirley brought the natural gas of 
Wigan, in Shropshire, to the notice of the Royal Society. In 
1 724 Hermann Boernaave referred to the oleum terrae of Burma, 
and “ Barbados tar " was then well known as a medicinal agent. 
A Russian traveller, Peter Kahn, in his work on America, 
published in 1748, showed on a map the oil springs of Pennsyl- 
vania, and about tin* same time Raicevich referred to the 
“ liquid bitumen ” of Rumania. 

Modern Development and Industrial Progress. The first 
eommerc ial exploitation of importance appears to have been the 
distillation of the oil at Alfreton in De rbyshire by James Young, 
who patented his process for the manufacture of paraffin in 
1850. In 1853 and 1854 patents for the* preparation of this 
substance from petroleum were obtained by Warren de la Rue, 
and the process was applied to the " Rangoon oil " brought to 
Great Britain from Yenangvaung in Upper Burma. The active 
growth of the petroleum industry of the United States began 
in 1859, though in the early part of the century Ihe petroleum 
of Lake Sine* a, N.Y., waj» used as an embroc ation under the 
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name ol “ iu*( a oil,'' and the ** American Medicinal Oil" j 
of I\ (*i it iK'ky was largely sold after its discovery in 1820. Tlu* , 
Pennsylvania Rock Oil Company was formed in 1854, hut its , 
operations \\<re unsuccessful, and in 185.8 certain ol the mem- j 
hers founded the Seneca Oil Company, under whose direction ! 
K. F. Drake started a well on Oil Creek, Pennsylvania. After j 
drilling had been carged to a depth of (x) feet, on the 28th of 1 
August 1850, the tools suddenly dropped into a crevice, and on 1 
the following day the well was found to have “struck " 1 
This well yielded 25 barrels a day for some time, hut at the end 
of the year the output was at the rate of 15 barrels. The pro- 
duction of crude petroleum in the Doited States was officially 
reported to have been 2000 barrels in 185c), 4.215,000 barrel', 
in 18 Og, 1 0,0 14,140 barrels in i8;g, 55, 1(15,515 barrels in iSSq, j 
57,084,428 barrels in t 8<>t>, and 12b, 4 t >.5, < >5^ > barrels in igob. | 
f rom Oil ( reek, development spread first over the eastern j 
United States and then became general, subsequently embracing t 
Canada (t 80.;), recently discovered fields being those of Illinois, I 
Alberta and California (44.854,757 barrels in iqo8). I 

f or about ro years Pennsylvania was the one great oil pro- 
dmer of the world, but since 1870 the industry has spread all 
over the globe. From the time of the completion on the Baku 
field of the first flowing well (which was unmanageable and | 
resulted in the loss of the greater part of the oil), Russia has j 
ranked second in the list of producing countries, whilst (lalicia ! 
and Rumania became prominent in 1878 and t88o respectively. | 
Sumatra, Java and Borneo, where active development began ! 
in 1885, t880 and i8qb, bid fair to rank before long among the 
chief sources of the oil supplies of the world. Similarly, Burma, 
where tlu* Burmah Oil Company have, since iSgo, rapidly 
extended their operations, is rising to a position of important c. 
Oil fields are being continually opened up in other parts of the 
world, and whilst America still mai.itains her position as the 
largest petroleum prodm-r, the world's supplies are now being 
derived from a steadily increasing number of centres. i 

Physical and Chemical Properties . — Although our information 
respecting the chemical composition of petroleum has been 
almost entirely gained since the middle of the 1 8th century, a ! 
considerable amount of empirical knowledge of the substance 
was possessed by < hemists at an earlier date, and there was much 
speculation as to its origin. In his Sylva sylvarum (1627), - 
Francis Bacon states that “ the original concretion of bitumen j 
is a mixture of a fiery and watery substance," and observes I 
that flame “attracts" the naphtha of Hah Jon “ afar off." I 
1 \ J. Macqutr (17b]), T. (). Bergman (1784). Charles Hatchett 
(1708) and others also expressed views with regard to the ! 
constitution and oiigin of bitumens. Of these early writers, 1 
Hatchett is the most explicit, the various bituminous substances ] 
being by him classified and defined. Jacob Joseph Winter!, j 
in 1788, appears to have been the first to examine petroleum 1 
chemically, but the earliest systematic investigation was that 
carried out by Professor B. Silliman, Jun., in 1855, who then 
reported upon the results which he had obtained with the ’ 
“rock oil or petroleum " of Venango count\ , Penns\ lvania. | 
This report has become a classic in the literature of petroleum, j 
The physical properties of petroleum vary great Iv. The j 
colour ranges from pale yellow* through red and brown to blade ' 
or greenish, while by reflected light it is, in the majority of eases. : 
of a green hue. The specific gravity of ('rude petroleum appears 1 
to range from *771 to rob, and the flash point from below* o" j 
to 570'' F. Viscosity increases with density, but oils of the same 
density often vary greatly; the coefficient of expansion, on the 
other hand, varies inversely with the density, but bears no 
simple relation to the change of fluidity of the oil under the 
influence of heat, this being most, marked in oils of paraffin 
base. The calorific power of Baku oil appears to In* highest, 
while this oil is poorest in solid hydrocarbons, of which the 
American petroleums contain moderate quantities, and the j 
Upper Burma oils the largest amount. The boiling point, being | 
determined by the character of the constituents of the oil, 
necessarily varies greatly in different oils, as do the amounts of 
distillate obtained from them at specified temperakircs. 


Drilling 

Tool*, 


He drilling tooK .ire -appended by an 11 11 tarred inanila rope, 
( . ua in diameter, passing from the bull-wheel shaft over a grooved 
1 yl known as the crown-pulley, at the summit of the 
. Sck. The string of drilling tools consists of two 
mvs separated by an appliance known as the jars, 
pet piece of apparatus was introduced by William Morris in 1841, 
jeonsists ot a long double link with closelv-fitting jaws which, 
ever, slide freely up and down. It may be compared to a 
ux \le of elongated and flattened links of chain. The links are 
tioiit 40 in. long and are interposed between the heavy iron auger- 
pnn carrying the bit and the upper rod, known as the sinker-bar. 
the r principal use is to give a sharp iar to the drill on the up- 
l<c so that the bit is dislodged if it has become jammed in the 
. In addition to the appliances mentioned the tools comprise 
pn>iers to enlarge the bore of the well, the w inged-substitute 
Hath is fitted above the bit to prevent it from glancing off, and 
nu |/e the round reamer to keep it in place, a temper screw with 
, ips and wrenches. SancL pumps and bailers are also required 
detritus, water and oil from the bore- hole, 
iinthe action of the jars and temper-screw has been described by 
oils! F. Carll as follows : “ Suppose the tools to have been just 
;in< t° th*' Bottom of the well, the jars closed and the cable slack. 

.. men now take hold of the bull-wheels and draw up the slack 
01 *4 the sinker-bar rises, the ‘ play * of ftie jars allowing it to 
in *e up 14 in. without disturbing the auger-stem. When the jars 
(xfie together they slack back about 4 in., and the cable is in posit ion 
0 £ e clamped in the temper screw. If now the vertical movement 
he walking-beam be 24 in., when it starts on the up-stroke the 
0l /cr bar rises 4 in., and the cross-heads come together with a 
flisrt blow, then the auger-stem is picked up and lifted 20 in. 
liqtlie down-stroke, the auger-stem tails 20 in., while the sinker- 
cai^ ut s A‘ mn 2 4 hi- i ( > telescope the jars for the next blow coming 
1 A skilful driller never allows his jars to strike on the down 
. Ue, they are only used to jar down when the tools stick on some 
wit ruction in the well before reaching the bottom, and in fishing 
hvrations. An unskilful workman sometimes ‘ loses the jar ’ and 
j lv ks for hours without accomplishing anything. The tools may 
• landing at the bottom while he is playing with the slack of 
! H>1 cablc or they may be swinging all the time several feet from the 
illVorn. As the jar works oft, or grows more feeble, bv reason of 
(lt f 1 ownward advance of the drill, it is ' tempered ’ to the proper 
i- • tli by letting down the temper screw to give the jars more 
(\ The temper si rew lornis the connecting link betwee n the 
wiiking-beam and cable, and it is ' let out ’ gradually to regulate 
Replay ot the jars as last as the drill penetrates. When its whole 
pr<;fh is run down, the rope clamps play veiy near the well mouth, 
bo. tools are then withdrawn, the well is sand-pumped, and pre- 
Laitions are made toi the next ' run.’ 

petju* ordinary saud-pump or bailer, consists ot a plain cylinder 
defght galvanized iron with a bail at t lie top and a stem-valve at 
<>k bottom. Tt is usually about o It. in length but is sometimes 
ficlnuih as 15 or 20 tt., and as its valve-stem projects downwards 
ond the Ixittom, it empties itself when rested upon the bottom 
resj u » waste- trough. 

be* lie operation of drilling is frequently interrupted by the occur- 
in re of an accident, which necessitates the use of fishing tools, 
reshe fishing operation is unsuccessful the well has to be abandoned, 
th*n alter months of lalxnir, unless il is found possible to drill 
is t the tools which have been lost. In readiness foi a fracture 
gk ; hr drilling tools or of the cable, special appliances known as 
thing tools are provided. These are so numerous and varied 
coforin that a description would be impossible within the scope* 
duthis article. The fishing tools are generally attached to the 
Siile, and are used with portions of the ordinary string ot tools, 
we some are fitted to pump-rods or tubing, and others to special 
Ihs. 

bvhe drilling of a w*(*U is commonly carried out under contract, 
sal producer erecting the derm k and providing the engine and boiler 
pi; lc the drilling contractor finds the tools, and is 


xjnsible lor accidents or failure to complete the 


Drilling the 
Well. 


pH. The drilling “ crew “ consists of two drillers 
anl two tool-dressers, working m pairs in two “ tours “ (noon to 
mdnighl and midnight to noon). 

oDhe earlier wells in Pennsylvania consisted of three sections, 
in lirst formed ol surlacc clays and gravels, the second of stratified 
oiks containing water, and the third of stratified rocks, including 
ta nil-sands, usually tree from water. The conductor, which was 
skiooden casing of somewhat* greater internal diameter than the 
inxiinuin bore of the well, passed through the first of these divisions, 
oil* casing was used in the second to prevent percolation of water 
co> the oil-be.mng portion. In later wells the conductor has been 
in laced with an 8-in. wrought -iron drive-pipe, tirmmating in a 
ofi’l shoe, which is driven to the bed-rock, and a 7^-111. hole is 
p;ilcd below' it to .the base of the lowest water-bearing stratum, 
an* bore is then reduced to 5^-in. . and a bevelled shoulder being 
hole in the rock, a 54-111. casing, having a col^ir to fit water-tight 
w 1 the bevel shoulder, is inserted. The well is then completed 
ash a 5 J-in. bit. As the water is shut off before* the portion of 
ar well below* the water-bearing strata is bored the remainder of 
tb drilling is conducted with only sufficient water in the well to 
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admit of sand-pumping. I lie dull is tlm » allowed 1o l.dl freely, 
instead of bring parti 1 , upheld by the buoyancy ot the water, as m 
earlier we l 

WelN m l’ennsylvanii now range in depth Irom u>‘> It. to 3700 It. 
Four strings ot iron cast m* are usually employed, having the follow 
mg diameters : 10 in., 8 j m.. <>.} in. and 5 in., the lengths ot tube 
forming the easing being screwed together. Contractors will ottrn 
undert.ik e to drill wills ot moderate depth at 00 rents to M per it., 
but the cost of a deep well may amount to as much as .s-ouo. 

The rotary system ot drilling which is in general use m the oil- 
fields of the coastal plain of Texas is a modification ol that invented 
bv Fauvelle in 1K.t5.and used in the* early years ot the 
Rotary industry in some ol the oil-producing countries of 

System. Europe. It is one of the most rapid and economical 

which can be employed in soil formations, but where hard rock 
is encountered it is almost useless, ’flu* principle ot this system 
consists essentially in the use ot rotating hollow drilling rods or 
(using, to which is attached the drilling-bit and through which a 
continuous stream of water, under a pressure ot jo to 100 lb per 
s»|. in., is forced. 

The yield of petroleum wells varies within very wide limits, and 
the relative importance of the dittcrent producing districts is also 
constantly changing. I. L. White, state geologist ot 
c 0 West Virginia, estimates that 111 fairly good producing 
e sand a cubic foot ot rock contains trom <> to 1 2 pints 

of oil. Ho assumes that in what is considered a good producing 
district the amount of petroleum which can be obtained Irom a 
cubic foot of rock would not be more than a gallon, and that the 
average thickness of the oil-bearing rock would not exceed 5 tt. 
Taking these figures as a basis, the total yield <»t oil trom an acre 
of petroliferous territory would be a little over 5000 barrels ot 
4 2 U.S. gallons. 

A flow of oil may often be induced in a well which would otherwise 
require to be pumped, bv preventing the escape ot gas which issues 
with the oil, and causing its pressure to raise the oil. The device 
employed for this purpn-e is known a> the water packer, and 
consists in its simplest torm of an india-rubber ring, which is applied 
between the tubing and the well casing, so th.it upon compression 
it makes a tight punt. The gas thus confined in the oil 1 humber 
forces the oil up the tubing. 

For pumping a well a vnlved working-barrel with \alved sucker 
i- attached to the lower end ot tin* tubing, a perforated " author " 
being placed below. The sucker tarries a series of three or four 
leather cups, which are pressed against the inner surface of the 
working barrel by the weight of tin* column of oil. i lie sucker 
is connected by a string of sucker rods with tin walking- 
beam. There is usually fixed above the sucker a short iron valve- 
rod, with a device known as a rivet-catclur to prevent damage 
to the pump by the dropping of rivets from the pump-rods. 

On tne completion ot drilling, or when the production is found 
to decrease, it is usual to torpedo the wall to increase the flow. 

The explosive employed is generally nitroglycerin, 
Wefts ^ an ^ ninount used has been increased from the 

L " ** original 4 to 0 quarts to o«>, So, loo and even 200 quarts. 

It is placed in tin canisters ol aUmf qj to 5 in. in diameter and 
about 10 ft. in length. The rani-t. rs have conical bottoms and 
fit one in the other. They are « onset utively filled with nitro- 
glycerin, and are lowered to the bottom of the * well, one after Jbe 
other, by a cord wound upon a reel, unul the required number 
have been inserted. Formerly the upper end ot the highest canister 
was fitted with a " firing-head, '* consisting of a circular plate of 
iron, slightly smaller than tin* bore of the well, and having attached 
to its underside a vertical rod or pm carrying a percussion cap. 
The cap rested on the bottom of a small iron cylinder contain 
nitroglycerin. To explode the charge an mm weight, known 
as a go-devil, was dropped into the well, and striking the disk 
exploded the cap and fired the torpedo. Now, however, a miniature 
torpedo known a.-, a go-devil squib, holding about a quart of nitro- 
glycerin, and having a firing head similar to that already described, 
is almost invariably employed. The disk is dispensed with, and’ 
the percussion cap is exploded by the impact ot a leaden weight 
running on a cord. The squib is lowered after tin* torpedo, and, 
when exploded by the descent ot the w eight, tires the charge. It’ 
must be borne.* in mind that although the explosion may increase 
the production for a time, it is by no means certain that the 
actual output of a well is increased in all such cases, though from 
some wells there would be no prodmlion without the use ot the 
torpedo. 

The petroleum industry in Canada is mainly concentrated 
in the district of Pctrolea, Ontario. On account of the sfriall 
///, / depth of the wells, ami tin* tenacious nature ol the 

Canada * P rinci P al slr:ita l»»r< d through, the Canadian method 
of drilling diyers Irom the Pennsylvanian or American 
system in the following particular-. : 

1. The use of slender wooden Imr-ng-ruds instead of a cable. 

2. The cmf5loym«nt of a simple auger instead of a spudding-bil . 

The adoption of a different arrangement for transmitting 

motion. • 

4-« The use of n lighter set of <1 rilling tools. 

Although pet rok-um wells in Russia have not the depth of many 


j ot those in the United States, the disturbed character of the strata 
j with consequent liability to caving, and the* oc< urrcnco ot hard 
concretions, render drilling a lengthy and expensive 
operation. It is usual to begin by making an cxi.iva t n 

turn 8 ft. 111 diameter and 24 tt. in depth, and lmin , the Russia. 

| sides oi this with wood nr brick. The initial diameter of the well 
dulled from the bottom ot this pit is in some instances as much a-, 

' 4<» in., boreholes ot the larger size being preferred as they art* les^ 
! liable to become choked, and admit ol the use ot larger bailers tor 
: raising the oil. 

The dulling of wells of large si/e requires the 11 -.«* of heavy tool, 
and of very strong appliances genciallv. The system usually 
adopted is a modification ‘>1 the Canadian system .1 Irem ly described 
tin* boring rods being, however, of iron instead •-! wood, but du- 
rable system has also to some exte nt been used. For the ordinary 
, 2 111. plain laid manila cable a wire rope has in some cases been 
; successlully substituted. 

Riveted non casing, made of t *Vin. plate, is employed, and j, 
constantly lowered so as to follow the drill clo cly, in order t » 
prevent caving. Within recent years, owing to the initiative ot 
Colonel English, a method ol laising oil by the agency of com- 
pressed air has been inlrodueed into the Baku oil fields. 

In Galicia the Canadian system is nearly exclusively adopted. 
In sonic* instances under learning is found necessary. This consists 
! in the list* of an expanding reamer by means of which 
the well may be dulled to a diameter admitting of tin* ” rilling in 
casing descending freely, which obviously could not be alicla. 
at t omplished with an ordinary bit introduced through the casing. 
Of late years tin* under-teamcr has bee'll largely Mipersedcd by the 
ccceiltrie bit. 

The Davis calyx drill has also been employed for petroleum 
j (hilling. This apparatus may be described as a steel-pointed core- 
ill ill. 'The bit or cut ter consists of a cylindrical 
metallic shell, the lower end of which is made, by a ' Calyx 

process of guile-ting, into a series ol sharp teeth, vvhn h are """• 

1 set in and out alternately. The outward set of teeth diill the hole 
; large enough to permit the drilling apparatus to descend freely, and 
the teeth .set inwardly pare down the core to such a diameter as will 
admit ot the body of the cutter passing over il without seizing, 
'the calyx is a long tube, or a seiies ot connected tubes, situated 
’ above the core band, to which it is equal m diameter. 

Ill conclusion it may be stated that the two systems ol drilling 
: for petroleum with which by far the largest amount of work has 
1 been, and is being done*, are the American or rope 
| system, and the Canadian or rod system. The former L ° l ”P a y sott 
is not only employed in tin* United States, but is in use ° ^y stcms ' 

; in Upper Burma. Java, Rumania and elsewhere. The latter was 
> introduced bv Canadians into Galicia and. with certain moditi- 
j cations, has hitherto been found to be the best tor that country, 
j A torm ot the rod system is used in the Russian oil-hclds, hut 
J owing to the laige diameter of the wells 11 k* appliances (litter from 
: those employed elsewhere. 

| The wells from which the supplies of natural gas are obtained in 
I the United States are drilled and cased in the sum* manner as the 
oil wa lls. 

j 7 nnispnrt and Sfnragr . — In tin* early days of the petroleum 
; industry the oil was transported in the most primitive manner, 
j Jhus, in l pper Burma, it was (onveved in earthenware vessel-, 
from the wells to tin* liver bank, where it was poured into the holds 
of boats. It is interesting to find that a rude pipe-line formerly 
existed in thW, fieid for conveying the crude nil Irom the wells to the 
liver; this was made ot bamboos, but if is said that the loss by 
hakage was su great as to lead to its immediate abandonment oil 
, completion. In Russia, until 1875, the etude oil was carried in 
barrels on Persian carts known as “ arbas." These have two 
j wheels of 8 S to 9 ft. in diameter, the body carrying one barrel, 
while another is slung beneath the axle' In America, crude 
1 petroleum was at first transported in iron-hooped barn Is. holding 
1 from to 42 American gallons, which were carried bv teamsters 
J to Oil ('reck and the Alleglu nv River, where they were loaded on 
j boats, these being floated down stream whenever suMicicnt water 
j was present -a method hading 1o much loss by collision and 
1 grounding. Bulk bulges were soon introduced on the* larger rivers, 
but the use of these v.i-, pat ladly rendered unnecessary by the 
! introduction of railways, when the oil was at first transported in 
1 barrels on freight cars, but later in tank cars. These at first con- 
sisted of an ordinaty buck on which were placed two wooden 
j tub like tanks, each holding about 2000 gallons; they wen* replaced 
I in 1.871 by the modern type of lank ear, constructed with a hori- 
I zonfal cylindrical tank of boiler plate. 

The means of transpoi ting petroleum in bulk commonly used at 
the present day is the pipe line system, the history of which dates 
from 1 S( .0. In that year S. I). Karris suggested laving a (i-in. 
pipe from Burning Springs 1«» Parkersburg, West Virginia, a distance 
of m.; but his proposal was never carried into effect. Two 
years later, however, L. 1 lulchinson of New York, laid a short line 
from the 'Parr Farm wells to the refinery . which passed over a hill, 
the oil being moved on the syphon principle, and a year later con- 
structed another three miles long to the railway. These attempts 
wen*, however, unsuccessful on ncumul of the excessive* leakage 
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nt the joints of flic pipes. With the adoption of carrfullv f 1 1 1 0* 1 
screw-joints in 18^5 the pipe line gradually came into gcncial use, 
until in tSqt t lie lines owned by the various transit companies of 
Pennsylvania amounted in length to 25,000 m. 

The pumps employed to force the oil through the pipes were 
at first of the single cylinder or “ donkey " type, but these were 
found to cause excessive wear — a defect remedied by the use of 
the Worthington pump now generally adopted. The engines used 
on the main < > in. lines ^ire of boo to 800 h.p., while those on the 
small diametet local lines range from 25 to 30 h.p. 

Tanks of various types arc employed in storing the oil, those at 
the wells being circular and usually made of wood, with a content 
of 250 barrels and upwards. Large tanks of boiler-plate are used 
to receive the nil as it comes through the pipe-lines. Those adopted 
by the National Transit Company an* 90 ft. in diameter and 30 ft. 
high, with slightly conical wooden roofs covered w r ith sheet iron; 
their capacity is 35,000 barrels, anil they are placed upon the 
carefully levelled ground without any foundation. 

Kerosene is transported in bulk by various means; specially 
constructed steel tank barges are used on the waterways of the 
United States, tank-cars on the railroads, and tank-wagons on the 
roads. The barrels employed in thV transport of petroleum pro- 
ducts are made of well seasoned white-oak staves bound by six or 
eight iron hoops. They are coated internally with glue, and painted 
in the well-known colours, blue staves and white heads. The 
tins largely used for kerosene are made by machinery and contain 
5 American gallons. They arc hermetically sealed for transport. 

In Canada, means of transport similar to those already described 
are employed, but the reservoirs for storage often consist of excava- 
tions in the snft Erie clay of the oil district, the sides of which are 
supported by planks. 

1‘hc primitive methods originally in use in the Russian oil fields 
have already been described; but these were long ago superseded 
by pipe lines, while a great deal of oil is carried by tank steamers 
on the C'aspian to the mouth of the Volga whore it is transferred 
to barges and thence at Tzaril/in to railway tank-cars. The 
American type of storage- tank is generally employed, in conjunction 
with day-lined reservoirs. 

Natural gas is largely used in the United States, and for some 
time, owing to defective methods of storage, delivery and eon 
sumption, great waste occurred. The improvements introduced 
in 1890 and 1891, whereby this state of alfairs was put an end 
to, consisted in the introduction of the principle of supply by 
meter, and the adoption of a comprehensive system of reducing 
the initial pressure of the gas, so as to diminish loss by leakage. 
I* or the latter purpose, Westinghouse gas-regulators are employed, 
the positions of the regulators being so chosen as to equalize the 
pressure throughout the service. The gas is distributed to the con- 
sumer from the wells in wrought-iron pipes, ranging in diameter 
from 20 in. down to 2 in. Riveted wrought iron pipes 3 ft. in 
diameter are also used. The initial pressure is sometimes as high 
as 400 lb to the sq. in., but usually ranges from 200 to 300 It>. 
The most common method of distribution in cities and towns is 
by a series of pipes from 12 in. down to 2 in. in diameter, usually 
carrying a pressure of about 4 oz. to the sq. in. To these pipes the 
service-pipes leading into the houses of the consumers are connected. 

Jie fining of Petroleum . — The distillation of petroleum, especially 
of such as was intended for medicinal use, was regularly car- 
ried on in the 18th century, and earlier. V. I. Ragozin states in 
his work on the petroleum industry that Johann Lcrche, who 
visited the Caspian district in 1735, found that the crude 
Caucasian oil required to lx; distilled to render it satisfactorily 
combustible, and that, when distilled, it yielded a* bright yellow 
oil resembling a spirit, which readily ignited. As early as 1823 the 
brothers Dubinin elected a refinery in the village of Mosdok, and in 
i8jf> applied to Prince Woronzoff for a subsidy for extending the 
use of petroleum distillates in the Caucasus. In their application, 
which was unsuccessful, they stated that they had taught the Don 
Cossacks to " change black naphtha into white,” and showed by 
a drawing, preserved in the archives of the Caucasian government, 
how this was achieved. They used an iron still, set in brickwork, 
and from a working charge of forty “ buckets ” of crude petroleum 
obtained a yield of sixteen “ buckets ” of “ white naphtha.” The 
top of the still had a removable head, connected with a condenser 
consisting of a copper worm in a barrel of water. The " white 
naphtha ” was sold at Nizhniy Novgorod without further treatment. 

Some of the more viscous crude oils obtained in the United 
States are employed as lubricants under the name of ” natural 
oils,” either without any treatment or after clarification by subsi- 
dence and filtration through animal charcoal. Others, are deprived 
of a part of their more volatile constituents by spontaneous 
evaporation, or by distillation, in vacuo or otherwise, at the lowest 
possible temperature. Such are known as ” reduced oils.” 

In most petroleum-producing countries, however, and particu- 
larly where the product is abundant, the crude oil is fractionally 
distilled, so as to separate it into petroleum spirit of viirious grades, 
burning oils, gas oils, lubricating oils, and (if the crude oil yields 
that product) paraffin. The distillates obtained are usually purified 
by treatment, successively, with sulphuric acid and solution of 
caustic soda, followed by washing with water. 


Crude petroleum was experimentally distilled in the United 
States in 1833 by Professor Silliman (d. iM>4),and the refining of petro- 
leum m that country may be said to date from about the year 
1855, when Samuel M. Ivicr fitted up a small refinery with a 5 -barrel 
still, for the treatment of the oil obtained from his father's salt- 
wells. At this period the supply of the raw material was insuf- 
ficient to admit of any important development in the industry, and 
before the drilling of artesian wells for petroleum was initiated 
by Drake the " coal-oil ” or shale-oil industry had assumed con- 
siderable proportions in the United States. Two large refineries, 

| one; on Newtown Creek, Long Island, and another in South Brooklyn, 
also on I^>ng Island, were in successful operation when the abundant 
production of petroleum, which immediately followed the completion 
of the Drake well, placed at the disposal of the refiner a material 
which could be worked more profitably than bituminous shale. 
The existing refineries were accordingly altered so as to adapt 
them for the refining of petroleum; but in the manufacture of 
burning oil from petroleum the small stills which had been in use 
in the distillation of shale-oil were at first employed. 

In the earlier refineries the stills, the capacity of which varied 
from 25 to 80 barrels, usually consisted of a vertical cylinder, 
constructed of cast- or wrought-iron, with a boiler-plate? bottom and 
a cast-iron dome, on which the ” goose-neeje ” was bolted. The 
charge was distilled almost to dryness, though the operation was 
not carried far enough to cause the residue to ” coke.” The 
operation was, however, completely revolutionized in the United 
States by the introduction of the ” cracking process,” and by the 
division of the distillation into two parts, one consisting in the 
removal of the more volatile constituents of the oil, and the other 
in the distillation (which is usually conducted in separate stills) 
of the residues from the first distillation, for the production of 
lubricating oils and paraffin. 

Various arrangements have been proposed and patented for the 
continuous distillation of petroleum, in which crude oil is supplied 
to a range of stills as fast as the distillates pass off. The system is 
largely employed in Russia, and its use has been frequently attempted 
in the Unite. I States, but the tesults have not been satisfai t ry, on 
account, it is said, of the much greater quantity of dissolved gas 
contained in the American oil, the larger proportion of kerosene 
which such oil yields, and the less fluid character of the residue. 

In th(? United States a horizontal cylindrical still is usually 
employed in the distillation of the spirit and kerosene, but what 
is known as the ” cheese-box ” still has also been largely used. 
American stills of the former type arc constructed of wrought-iron 
or steel, and are about 30 ft. in length by 12 ft. ft in. in diameter, 
with a dome about 3 ft. ill diameter, furnished with a vapour-pipe 
15 in. in diameter. The charge for such a still is about 600 barrels. 
'1 lie stills were formerly completely bricked in, so that the vapours 
should be kept fully heated until they escaped to the condenser, 
but since the introduction of the " cracking process,” the upper 
part has usually been left exposed to the air. The cheese-box still 
has a veitical cylindrical body, which may be as much as 30 ft. in 
diameter and 9 ft. in depth, connected by means of three vertical 
pipes with a vapour-chest furnished with a large number, frequently 
as many as forty, of 3-in. discharge-pipes arranged in parallel lines. 

The stills employed in Russia and Galicia are usually smaller 
than those already described. 

The ” cracking ” process, whereby a considerable quantity of 
the oil which is intermediate between kerosene and lubricating 
oil is converted into hydrocarbons of lower specific gravity and 
boiling-point suitable for illuminating purposes, is one of great 
scientific and technical interest. It is generally understood that the 
products of fractional distillation, even in the laboratory, are not 
identical with the hydrocarbons present in the crude oil, but arc 
in part produced by the action of heat upon them. This was 
plainly stated by Professor Silliman in the earliest stages of develop- 
ment of the American petroleum industry. An important paper 
bearing on the subject was published in 1871, by T. K. Thorpe 
and J. Young, as a preliminary note on their experiments on the 
action of heat under pressure on solid paraffin. They found that 
the paraffin was thus converted, with the evolution of but little 
gas, into hydrocarlxms which were liquid at ordinary temperatures. 
In an experiment on 3500 grams of paraffin produced from shale 
(melting point 44*5° C.) they obtained nearly 4 litres of liquid hydro- 
carbons, which they subjected to fractional distillation, and on 
examining the fraction distilling below ioo° C., they found it to 
consist mainly of olefines. The hydrocarbon C^H^, for example, 
might be resolved into C,II ]2 4 - C lr ,H 30 , or C„H 14 4 - C^Ha, or 
c: 7 h, 3 { C ^,11.0, &c., the general equation of the decomposition 
being — 

O EL,, 2 (paraffin) * C* / 2 (paraffin) -}- C, 1 I& (olefine). 

The product actually obtained is a mixture of several paraffins 
and several olefines.* 

The cracking process practically consists in distiying the oils 
at a temperature higher than the normal boiling point of the con- 
stituents which it is desired to decompose. This may be brought 
about by a distillation under pressure, or by allowing the condensed 
distillate to fall into the highly heated residue in the still. The 
result of this treatment is that the comparati>#ely heavy oils 
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undergo dissociation, as shown by the expo rim ruts of Thorpe and 
Young, into specifically lighter hydrocarbons of lower lxfiling points, 
and the yield of kerosene from ordinary crude petroleum may thus 
be greatly increased. A large number of arrangements for carrying 
out the cracking process have been proposed anti patented, probably 
the earliest directly bearing on the subject being that of James 
Young, who in 1805 patented his " Improvements in treating 
hydrocarbon oils." In this patent, the distillation is described as 
being conducted in a vessel having a loaded valve or a partially 
closed stop-cock, through which the confined vapour escapes under 
any desired pressure. Under such conditions, distillation takes 
place at higher temperatures than the normal boiling-points of the 
constituent hydrocarbons of the oil, and a partial cracking results. 
The process patented by Dewar and Redwood in 1889 consists 
in the use of a suitable still and condenser in free communication 
with each other-— i.e. without any valve between them- — the space 
in the still and condenser not occupied by liquid being charged 
with air, carbon dioxide or other gas, under the required pressure 



the vapour to escape from the still to the condenser through a 
loaded valve — viz. the irregularity of the distillation— is thus 
lemovcd, and the benefits of regular vaporization and condensation 
under high pressure t are obtained. In the American petroleum 
refineries it is found that sufficient cracking can be produced by 
slow distillation in stills of which the upper part is sufficiently cool 
to allow of the? condensation of the vapours of the less volatile 
hydrocarbons, the condensed liquid thus falling back into the 
heated body of oil. 

In the earlier stages of the development of the manufacture 
of mineral lubricating oils, the residues were distilled in cast-iron 
stills, and the lubricating properties of the products thus obtained 
were injured by overheating. The modern practice is to employ 
horizontal cylindrical wrought-iron or steel stills, and to introduce 
steam into the oil. The steam is superheated and may thus be 
heated to any desired temperature without increase of pressure, 
which would be liable to damage the still. The steam operates 
by carrying the vapours away to the condenser as fast as they are 
generated, the injury to the products resulting from their remaining 
in contact with the highly heated surface of the still being thus 
prevented. 

In order to separate the distillate into various fractions, and to 
remove as much of it as possible free from condensed steam, it is 
now usual to employ condensing appliances of special form with 
outlets for running off the different fractions. 

The process of distillation of lubricating oils under reduced 
atmospheric pressure is now in very general use, especially for 
obtaining the heavier products. The vapours from the still pass 
through a condenser into a receiver, which is in communication 
with the exhauster. 

The products obtained by the distillation of petroleum are m-t 
in a marketable condition, but require chemical treatment to remove 
acid and other bodies which impart a dark colour as well as an 
unpleasant odour to the liquid, and in the case of lamp-oils, reduce 
the power of rising in the wick by capillary attraction. 

At the inception of the industry kerosene came into the market 
as a dark yellow or reddish coloured liquid, and in the first instance, 
the removal of colour was attempted by treatment with soda lye 
and lime solution. It was, however, found that after the oil so 
purified had been burned in a lamp, for a short time, the wick became 
encrusted, and the oil failed to rise properly. Kidder, of Baku, 
is stated to have been the first to introduce, ‘in Russia, the use of 
sulphuric acid, followed by that of soda lye, and his process is in 
universal use at the present time. The rationale of this treatment 
is not fully understood, but the action appears to consist in the 
separation or deconqxjsition of the aromatic hydrocarbons, fatty 
and other acids, phenols, tarry bodies, &c ., which lower the quality 
of the oil, the sulphuric acid removing some, while the caustic soda 
takes out the remainder, and neutralizes the acid which lias been 
left in the oil. This treatment with acid anti alkali is usually 
effected by agitation with compressed air. Oils which contain 
sulphur compounds are subjected to a special process of refining 
in which cupric oxide or litharge is employed as a desulphurizing 
agent. 

Testing. — A large number of physical and chemical tests are 
applied both to crude petroleum and to the products manufactured 
therefrom. The industry is conducted upon a basis of recognized 
standards of quality, and testing is necessary in the interests ot 
both refiner and consumer, as well as compulsory in connexion with 
the various statutory and municipal regulations. 

In the routine examination of crude petroleum it is customary 
to determine the specific gravity , and the amount of water and 
earthy matter in suspension; the oil is also frequently subjected 
to a process of fractional distillation in order to ascertain whether 
there has been any addition of distilled products or residue. 
Petroleum spirit is tested for specific gravity, range of boiling- 
points, and fesults»of fractional distillation. To illuminating oil 
or kerosene a series of tests is applied in order that the colour, 
odour, specific gratify and flash-point or fire-test may be recorded. 
In tfoe testing of mineral lubricating oils the viscosity , flash-point, 


cold-lost, ami specific gravity aro the characters of chief ji u , 
portance. Fuel oil is submitted to certain of tho loregoing tests and 
in addition the calorimetric value is determined. Paraffin wax is 
tested for melting-point (or setting-point), and the semi-refined 
product is further examined to ascertain the percentage of oil 
water anil dirt present. 

In civilized countries provision is made by law for the testing of 
the flash-point or fire-test of lamp-oil (illuminating oil or kerosene), 
the method of testing and the minimum limit of flash-point or 
fire- test being prescribed (see below , Legislation). 

The earliest form of testing instrument employed for this purpose 
was that ot Giuseppe Tagliabue of New York, which consists ol a 
glass cup placed in a copper water bath heated by a spirit lamp. The 
cup is filled with the oil to be tested, a thermometer placed in it 
and heat applied, the temperatures being noted at which, on passing 
a lighted splinter of wood over the surface of the oil, a flash occurs 
and after further heating, the oil ignites. The first temperature 
is known as the flash-point, the second as the " lire-test." Such 
an apparatus, in which the oil-cup is uncovered, is known as an 
open-test instrument. In Saybolt s Klectric 'fester (1879) ignition 
is effected by a spark from an induction-coil passing between 
platinum points placed at a fixed distance above the oil. 

Before long, however, it was found that the open-cup tests 
(though they are employed in the United States and elsewhere at 
the present time) were? often very untrustworthy. Accordingly 
Keates proposed the substitution of a closed cup in 1871, but his 
suggestions were not adopted. In 1875 Sir Frederick Abel, at 
the request of the British Government, began lo investigate the 
matter, and in August 1879 the " Abel test " w;i i legalized. This 
apparatus has an oil-cup consisting of a cylindrical brass or gun- 
metal vessel, the cover of which is provided with three rectangular 
holes which may be closed anil opened by means of a perforated 
slide moving in grooves; the movement of the slide causes a small 
oscillating colza- or rape-oil lamp to be tilted so that the flame 
(of specified size) is brought just below the surfaie ot the lid. The 
oil- cup is supported in a bath or heating- vessel, consisting of two 
flat-bottomed copper cylinders, to contain water, heated by a spirit 
lamp, and provided with an air space between the water-vessel and 
the oil cup. Thermometers are placed in both oil cup and water- 
bath, the temperature of the latter being raised to 130" at the 
commencement of the test, while the oil is put in at about 6o° F. 
Testing is begun when the temperature reaches 06 ° by slowly drawing 
the slide open and reclosing it, the speed being regulated by the 
swing of a pendulum supplied with the instrument. It has been 
found that variations in barometric pressure affect the flash-point 
and accordingly corrections have to be made in obtaining strictly 
comparative results at different pressures. The Abel TYnsky 
instrument, used in India and in Germany, differs only in being 
provided with a clockwork arrangement for moving the slide. 
Numerous other forms of open test and close- test instruments 
have from time to time been devised, some of which are in use 
in the United States and in other countries. 

It is still customary to determine the open flash-point and fire- 
test of lubricating oils, but the close flash-point is also usually ascer- 
tained, a modification of the Abel or Abel-Pensky apparatus, known 
as the Pcnsky Martens, having been devised for the purjxjse. This 
instrument is so constructed that the higher temperature needed 
can be readily applied, and it is fitted with a stirrer to equalize 
the heating of the contents of the oil cup. 

For the testing of the viscosity of lubricating oils the Boverton 
Redwood standardized viscometer is generally employed in Great 
Britain. By*means of this instrument the time occupied in the flow 
i ot a measured quantity of the oil through a small orifice at a given 
temperature is’ measured. 

Uses - Petroleum has very long been known as a source of 
light and heat, while the use of crude oil for the treatment of 
wounds and cutaneous affections, and as a lubricant, was even 
more general and led to the raw material being an article of 
commerce at a still earlier date. For pharmaceutical purposes 
(rude petroleum is no longer generally used by civilized races, 
though the product vaseline is largely employed in this w r av, 
and emulsions of petroleum have been administered internally 
in various pectoral complaints; while the volatile product 
termed rhigolene has been largely used as a local anaesthetic. 

For illuminating purposes, the most extensively used product 
is kerosene, but both the more and the less volatile portions of 
petroleum are employed in suitable lamps. Petroleum product 
are also largely utilized in gas manufacture for, (1) the production 
of air-gas , (2) the manufacture of oil-gas , and (3) the enrich- 
ment of coal-gas . For heating purposes, the stoves employed 
are practically kerosene lamps of suitable construction, though 
gasoline is used as a domestic fuel in the United States. The 
use of petroleum as liquid fuel is dealt with under Fuel, as is 
the employment of its products in motors, which has greatly 
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increased the demand for petroleum spirit. Petroleum has 
largely superseded other oils, and is still gaining ground, as a 
lubricant for machinery and railway rolling-stock, either alone 
or in admixture with fixed oils. The more viscous descriptions 
of mineral oils have also been found suitable for use in the 
Elmore process of ore-concentration by oih 

Legislation. — Since the Inception of the petroleum industry, most 
civilized countries have prescribed by law a test of flash-point or 
inflammability, designed in most cases primarily to afford a 
definition of oils for lighting purposes which may be safely stored 
without the adoption of special precautions. In the United 
Kingdom the limit has, for the purpose in question, been fixed by 
the legislature at 7 3 0 F., by the “ Abel-test," which is the equivalent 
of the former standard of ioo° F. by the " open-test.'' While 
the subject of the testing of petroleum for legislative purposes has 
been investigated in Great Britain by committees of both branches 
of the legislature, with a view to change in the law, the standard 
has never been raised, since such a course would tend to reduce the 
available supply and thus lead to increase in price or deterioration 
111 quality. Moreover the chief object*of the Petroleum Acts passed 
in the United Kingdom has hitherto been to regulate storage, and 
it has always Wen possible to obtain oils either of higher or lower 
flash-point, when such are preferred, irrespective of the legal 
standard, in addition to which it may be asserted that in a properly 
constructed lamp used with reasonable care the ordinary oil of 
commerce is a safe illuminant. The more recent legislation with 
regard to " petroleum spirit " relates mainly to the quantity which 
may be stored for use on " light locomotives." 

The more important local authorities throughout the country 
have made regulations under the powers conferred upon them by 
the Petroleum Acts, with the object of regulating the " keeping, 
sale, conveyance and hawking " of petroleum products having a 
fbi>h point below 73°F., and the Port of London authority, together 
with other water-way and harbour authorities in the United King 
dom, have their own by-laws relating to the navigation of vessels 
carrying such petroleum. 

In other countries the flash-point standards differ considerably, 
as do the storage regulations. In France, the standard is 35 0 C. 
(Granier tester, equivalent to 98° F.), and according to their flash- 
point, liquid hydrocarbons arc divided into two classes (below and 
above 35° C.), considered differently in regard to quantities storable 
and other regulations. In Germany, the law prescribes a close-test 
of 2 1 w C., equal to about 70° F., whilst in Russia the standard is 
28° C., equal to 84*4° F., by the close- test; in both these countries 
the weights of petroleum which may be stored in specified buildings 
are determined by law. In the United States, various methods 
of testing and various minimum standards have been adopted. 
In Pennsylvania, the prescribed limit is a " fire-test " of uo° F., 
equivalent to about 70° F., close-test, while in the State of New 
York it is ioo° F., close- test. 

See Sir Boverton Redwood's Petroleum and its Products (2nd ed., 
London, 1906); A. Bceby Thompson. Petroleum Mining (1910); L. C. 
Tassart, Exploitation du Pttrole (1908); C. Knglerand H. Hofer, Das 
Erdol, 5 vols. (1909 seq.); A. B. Thompson, The Oil Eields of Russia 
(1908); and J. D. Henry, Oil Fields of the Empire (1910). (B. R.) 

PETROLOGY, the science of rocks (Gr. 7rcTpos), the branch 
of geology which is concerned with the investigation of the 
composition, structure and history of the rock mfLsscs which 
make up the accessible portions of the earth’s crust. Rocks 
have been defined as “ aggregates of minerals.” They are the 
units with which the geologist deals in investigating the structure 
of a district. Some varieties cover enormous areas and are 
among the commonest and most familiar objects of nature. 
Granite, sandstone, clay, limestone, slate often form whole 
provinces and build up lofty mountains. Such unconsolidated 
materials as sand, gravel, clay, soil are justly inc luded among 
rocks as being mineral masses which play an important role in 
field geology. Other rock species are of rare occurrence and 
may be known in only one or two localities in distant parts of 
the earth’s surface. Nearly all rocks consist of minerals, 
whether in a crystalline or non-crystalline state, hut the insoluble 
and imperishable parts of the skeletons of animals and plants 
may constitute a considerable portion of rocks, as for example, 
coral limestone, lignite beds and chalk. 

Treatment of the Subject . — In this paragraph the subject matter 
of the science of petrology is briefly surveyed ; the object is to point 
out the headings under which particular subjects are treated 
(there is a separate article on the terms printed in italics). General 
questions as to the nature, origin and classification of rocks and the 
methods of examination are discussed in the present article; 
mineralogy comprises similar matter respecting the component 
minerals; metamorphism , metasomatism 4 pneumatolysis and the 


fox mation of concretions arc agencies which effect rocks and modify 
them. Three classes of rocks are recognized ; the igneous, sedimen- 
tary and metamorphic. The plutonic, or deep-seated rocks, which 
cooled far below the surface, and occur as bathoiites, bosses, laceolites, 
and veins, include the great classes granite, syenite, diorite, gabbro 
and peridotite ; related to the graniu-s are aphte. gteisen, pegmatite , 
schorl rock and micropegmatite ; to the syenites, borolamte , monionite 
nephcline-sycnite and ijolite\ to the diorites, aphamte. napoleonite 
and tonalite\ to the gabbros, pyroxenite and thcrahte. and to 
peridotites, picrite and serpentine. The hypabyssal intrusive rocks, 
occurring as sills, veins, dikes, necks, &c. p are represented by por- 
phyry and porphyrite (including bostomte, felsite and quartz-por- 
phyry), diabase and lamprophyre ; some pitchstones belong to this 
group and contain crystallites and spherulites. The volcanic rocks, 
found typically as lava flow’s, include rhyolite and obsidian (with 
sometimes perlite), trachyte and phonolite (and leucitophyrc which 
is treated under leucite), andesite and dacite, basalt (with the related 
dolerite , variohte and tachylyte), nephehnite and tephrite. Among 
sedimentary rocks we recognize a volcanic group (including tuff, 
agglomerate and some kinds of pumice ) ; an arenaceous series such 
as sand (some with glauconite), sandstone, quartzite, greywacke and 
gravel ; an argillaceous group including clay, firebrick. phylhte, latente, 
shale and slate ; a calcareous series with chalk, limestone (often 
forming stalactites and stalagmites), dolomite ana marls or argillaceous 
limestones (flint occurs as nodules in chalk); the natural phosphates 
may he mentioned here. The metamorphic rocks are commonly 
gneisses and schists (including mica-schist ) ; other types are amphibo- 
lite, charnockite, eclogite, epidwnte, epidosite, granulite, itacolumite, 
hornfels, mylonite ancl the scapolite rocks. 

Composition . — Only the commonest minerals are of impor- 
tance as rock formers. Their number is small, not exceeding a 
hundred in all, and much less than this if we do not reckon the 
subdivisions into which the commoner species are broken up. 
The vast majority of the rocks which we sec around us every 
day consist of quartz, feldspar, mica, chlorite, kaolin, caleite, epi- 
dote, olivine, augite, hornblende, magnetite, haematite, limonite 
and a few other minerals. Each of these has a recognized 
position in the economy of nature. A main determining factor 
is the chemical composition of the mass, for a certain mineral 
can be formed only when the necessary elements are present 
in the rock. Caleite is commonest in limestones, as these consist 
essentially of carbonate of lime; quartz in sandstones and in 
certain igneous rocks which contain a high percentage of silica. 
Other factors are of equal importance in determining the natural 
association or paragencsis of rock-making minerals, principally* 
the mode of origin of the rock and the stages through which it 
has passed in attaining its present condition. Two rock masses 
may have very much the same bulk composition and yet consist 
of entirely different assemblages of minerals. The tendency is 
always for those compounds to be formed which are stable under 
the conditions under which the rock mass originated. A granite 
arises by the consolidation of a molten magma (a fused rock 
mass; Gr. /xay/xa, from /xacrerciv, to knead) at high temperatures 
and great pressures and its component minerals are such as are 
formed in such circumstances. Exposed to moisture, carbonic 
acid and other subaerial agents at the ordinary temperatures 
of the earth’s surface, some of these original minerals, such as 
quartz and white mica are permanent and remain unaffected; 
others “ weather ” or decay and are replaced by new combina- 
tions. The feldspar passes into kaolin, muscovite and quartz, 
and if any black mica (biotite) has been present it yields chlorite, 
epidote, rutile and other substances. These changes are accom- 
panied by disintegration, and the rock falls into a loose, inco- 
herent, earthy mass which may be regarded as a sand or soil. 
The materials thus formed may be washed away and deposited 
as a sandstone or grit. The structure of the original rock is 
now replaced by a new one; the mineralogical constitution is 
profoundly altered; but the bulk chemical composition may 
not be very different. The sedimentary rock may again undergo 
a metamorphosis. If penetrated by igneous rocks it may be 
recrystallized or, if subjected to enormous pressures with heat 
and movement, such, as attend the building of folded mountain 
chains, it may be converted into a gneiss not very different 
in mineralogical composition though radically different in 
structure to the granite which was its original state. 

Structure . — The two factors above enumeraled, namely the 
chemical and mineral composition of rocks, are scarcely of grealcr 
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importance than their structure, or the relations of the parts 
of which they consist to one another. Regarded from this 
standpoint rocks may be divided into the crystalline and the 
fragmental. Inorganic matter, if free to take that physical 
state in which it is most stable, always tends to 
Rocks IIiaC crystallize. Crystalline rock masses have con- 
solidated from solution or from fusion. The vast 
majority of igneous rocks belong to this group and the degree 
of perfection in which they have attained the crystalline state 
depends primarily on the conditions under which they solidified. 
Such rocks as granite, which have cooled very slowly and under 
great pressures, have completely crystallized, but many lavas 
were poured out at the surface and cooled very rapidly; in this 
latter group a small amount of non-crystalline or glassy matter 
is frequent. Other crystalline rocks such as rock-salt, gypsum 
and anhydrite have been deposited from solution in water, 
mostly owing to evaporation on exposure to the air. Still 
another group, which includes the marbles, mica-schists and 
quartzites, arc rccfystallized, that is to say, they were at first 
fragmental rocks, like limestone, clay and sandstone and have 
never been in a molten condition nor entirely in solution. Certain 
agencies however, acting on them, have effaced their primitive 
structures, and induced crystallization. This is a kind of 
inctamorphisrn. 

The fragmental structure needs little explanation; wherever 
rocks disintegrate fragments arc* produced which are suitable 
for the formation of new rocks of this group. The 
r Roc™ ntaI or 4^ rui l materials may be organic (shells, corals, 
plants) or vitreous (volcanic glasses) or crystalline 
(granite, marble, &c.); the pulverizing agent may be frost, rain, 
running water, or the steam explosions which shatter the lava 
within :-i volcanic crater and produce the fragmental rocks 
known as volcanic ash, tuffs and agglomerates. The materials 
may be loose and incoherent (sand, clay, gravel) or compacted 
by pressure and the deposit of cementing substances by percolat- 
ing water (sandstone, shale, conglomerate). The grains of 
which fragmental rocks are composed may be coarse or fine, 
fresh or decayed, uniform or diverse in their composition; the 
one feature which gives unity to the class is the fact that they 
’ are all derived from pre-existing rocks or organisms. Because 
thev are made up of broken pieces these rocks are often said to 
be “ elastic.” 


Origin of Rocks. — The study of the structure of rocks evidently 
leads us to another method of regarding them, which is more 
fundamental than those enumerated above, as the structure 
depends on the mode of origin. Rocks are divided into three 
great classes, the Igneous, the Sedimentary and the Metarnorphic. 

The igneous (I. at. ignis, fire) rocks have all consoli- 
Rocks . 8 dated from a state of fusion. Some of them arc 
crystalline or “massive”; others are fragmental. 
The massive igneous rocks include a L.w which are nearly com- 
pletely vitreous, and still more which contain a small amount 
of amorphous matter, but the majority are completely crystal- 
lized. Among the best known examples arc obsidian, pumice, 
basalt, trachyte, granite, diorite. The fragmental igneous 
rocks consist of volcanic ashes more or less firmly compacted. 

The sedimentary rocks form a second group; they 
Rockl* Dtary b ( - en down as deposits on the earth’s 
surface subject to the conditions of temperature, 
moisture and pressure which obtain there. They include 
fragmental and crystalline varieties. The former consist of 
the debris of pre-existing rock*, accumulated in seas, lakes or 
dry land and more or less indurated by pressure and cementing 
substances. Gravel, sand and clay, conglomerate, sandstone, 
shale are well-known examples. Many of them are fossiliferous 
as they contain fragments of organisms. Some are very largely 
made up of remains oi animals or plants, n)ore or less altered bv 
mineralization. These are sometimes placed into a special 
group as focks oi organic origin; limestone, peat and coal are 
typical of this # class. The crystalline sediments are such as 
rock-salt and gypsum, deposits of sai n? lakes or isolated 
portions of the sea. They were formed under conditions 


unfavourable to life and hence rarely contain fossils. The 
metarnorphic rooks are known to be almost entirely altered 
igneous or sedimentary masses. Metamorphism 
consists in the destruction of the original structures 
and the development of new minerals. The ( hcmical C ockH ' 
composition of the rocks however suffers little change. The 
rock becomes as a rule more crystalline; but all stages in the 
process may be found and in a metamorphosed sediment, e.g. a 
sandstone, remains of the original sand grains and primary 
fragmental structure may be observed, although extensive 
recrystallization has taken place. The agencies which produce 
metamorphism are high temperatures, pressure, interstitial 
moisture and in many cases movement. The effects of high 
temperatures are seen best in the rocks surrounding great out- 
crops of intrusive granite, for they have been baked and crystal- 
lized by the heat of the igneous rock (therino-inetamorphism). 
In folded mountain chains where the strata have been greatly 
compressed and their particles have been forced to move over- 
one another a different type of metamorphisrn prevails (regional 
or dynamic metamorphisrn). 

Methods of Investigation. — The macroscopic (Gr. /Luixpo?, large) 
characters of rocks, those visible in hand-specimens without 
the aid of the microscope, are very varied and 
difficult to describe accurately and fully. The character^ 
geologist in the field depends principally on them 
and on a few rough chemical and physical tests; and to the 
practical engineer, architect and quarry-master they are all- 
important. Although frequently insufficient in themselves to 
determine the true nature of a rock, they usually serve for a 
preliminary classification and often give all the information 
which is really needed. With a small bottle of acid to test for 
carbonate of lime, a knife to ascertain the hardness of rocks 
and minerals, and a pocket lens to magnify their structure, the 
field geologist is rarely at a loss to what group a rock belongs. 
The fine grained species are often indeterminable in this way, 
and the minute mineral components of all rocks can usually be 
ascertained only by microscopic examination. But it is easy 
to see that a sandstone or grit consists of more or less rounded, 
waterworn sand-grains and if it contains dull, weathered 
particles of feldspar, shining scales of mica or small crystals of 
calcite, these also rarely escape observation. Shales and clay 
rocks generally are soft, fine grained, often laminated, and not 
infrequently contain minute organisms or fragments of plants. 
Limestones arc easily marked with a knife-blade, effervesce 
readily with weak cold acid, and often contain entire or broken 
shells or other fossils. The crystalline nature of a granite or 
basalt is obvious at a glance, and while the former contains white 
or pink feldspar, clear vitreous quartz and glancing flakes of mica, 
the other will show yellow-green olivine, black augitc and grey 
striated plagioclase. 

But when ’dealing with unfamiliar types or with rocks so fine 
grained that their component minerals cannot be determined 
with the aid of a lens, the geologist is obliged to have 
recourse to more delicate and searching methods of 
investigation. With the aid of the blowpipe (to 
test the fusibility of detached crystals), the goniometer, the 
magnet, the magnifying glass and the specific gravity balance, 
the earlier travellers attained surprisingly accurate results. 
Examples of these may be found in the works of Von Buck, 
Serope, Darwin and many others. About the end of the 18th 
century, Dolomicu examined crushed rock powders under the 
microscope and Cordier in 1815 crushed, levigated and investi- 
gated the finer ground mass of igneous rocks. His researches 
are models of scrupulous accuracy, and he was able to announce 
that they consisted essentially of such minerals as feldspar, 
augite, iron ores and volcanic glass, and did not differ in nature 
from the coarser grained rocks. Nicol, whose name is associated 
with the discovery of the Ni col’s prism, seems to have been the 
first to prepare thin slices of mineral substances, and his methods 
were applied by Witham (1831) to the study of plant petri- 
factions. This method, of such far-reaching importance in 
petrology, was not at ( once made use of for the systematic 
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investigation of rocks, and it was not till 1858 that Sorby 
fx>intcd out its value. Meanwhile the optical study of sections 
of crystals had been advanced by Sir David Brewster and other 
physicists and mineralogists and it only remained to apply 
their methods to the minerals visible in rock sections. Very 
rapid progress was made and the names of Zirkel, Allport, 
Vogelsang, Schuster, Rosenbusch, Bertrand, Fouque and Levy 
arc among those: of the most active pioneers in the new field of 
research. To such importance have microscopical methods 
attained that textbooks of petrology at the present time are very 
largely devoted to a description of the appearances presented 
by the minerals of rocks as studied in transparent micro-sections. 

A good rock-section should bo about one-thousandth of an inch 
in thickness, and is by no means very difficult to make. A thin 
Sections s P ,intcr of the rock, about as large as a halfpenny may 
be taken; it should be as fresh as possible and free from 
obvious cracks. By grinding on a plate of planed steel or cast 
iron with a little fine carborundum it is soon rendered flat on one side 
and is then transferred to a sheet of plate glass and smoothed with 
the very finest emery till all minute pits and roughnesses are removed 
and the surface is a uniform plane. The rock-chip is then washed, 
and placed on a copper or iron plate which is heated by a spirit or 
:;as lamp. A microscopic glass slip is also warmed on this plate 
with a drop of viscous natural Canada balsam on its surface. The 
more volatile ingredients of the balsam are dispelled by the heat, 
and when that is accomplished the smooth, dry, warm rock is pressed 
firmly into contact with the glass plate so that the film of balsam 
intervening may be as thin as possible and free from air-bubbles. 
The preparation is allowed to cool and then the rock chip is again 
ground down as before, first with carborundum and. when it becomes 
transparent, with fine emery till the desired thiekness is obtained. 
It is then cleaned, again heated with a little more balsam, and 
covered with a cover glass. The labour of grinding the first surface 
may be avoided by cutting off a smooth slice with an iron disk armed 
with crushed diamond powder. A second application of the slitter 
after the first face is smoothed and cemented to the glass will in 
expert hands leave a rock-section so thin as to be already transparent. 
In this way the preparation of a section may require only twenty 
minutes. 

The microscope employed is usually one which is provided with a 
rotating stage beneath which there is a polarizer, while above the 
objective or the eyepiece an analyser is mounted; altcr- 

croscope. na> ti ve ly the stage may be fixed and the polarizing and 
analysing prisms may be capable of simultaneous rotation by means 
of toothed wheels and a connecting rod. If ordinary light and not 
polarized light is desired, both prisms may be withdrawn from the 
axis of the instrument; it the polarizer only is inserted the light 
transmitted is plane polaiized ; with both prisms in position the 
slide is viewed between " crossed nicols." A microscopic rock- 
section in ordinary light if a suitable magnification (say 30) be 
employed is seen to consist of grains or crystals varying in colour, 
size and shape. Some minerals arc colourless and trails 
et t P arent (quartz, calcite, feldspar, muscovite, Ac.), others 
o nera s. afc y C jj ()W or t, rown (rutile, tourmaline, biotite), green 
(diopside, hornblende, chlorite), blue (glaucophanc), pink (garnet), 
cS:c. The same mineral may present a variety of colours, in the 
same or different rocks, and these colours may be arranged in 
zones parallel to the surfaces of the crystals. Thus ‘tourmaline 
may be brown, yellow, pink, blue, green, violet, grey or colourless, 
but every mineral has one or more characteristic. Because most 
common tints. The shapes of the crystals determine in a 
general way the outlines of the sections of them presented on 
the slides. If the mineral has one or more good cleavages they 
will be indicated by systems of cracks (see Plate III.). The refrac- 
tive index is also clearly shown by the appearance of the sections, 
which arc rough, with well-defined borders if they have a much 
stronger refraction than the medium in which they are mounted. 
Some minerals decompose readily and become turbid and semi- 
transparent ( c.g . feldspar) ; others remain always perfectly fresh and 
dear (e.g. quartz), others yield characteristic secondary products 
(such as green chlorite after biotite). The inclusions in the crystals 
arc of great interest ; one mineral may enclose another, or may con- 
tain spaces occupied by glass, by fluids or by gases. 

Lastly the structure of the rock, that is to say, the relation of its 
components to one another, is usually clearly indicated, whether it 
be fragmental or massive; the presence of glassy matter 

cr °* in contradistinction to a completely crystalline or 
s rue u re. “ holo-crystalline" condition; the nature and origin of 
organic fragments; banding, foliation or lamination; the pumiceous 
or porous structure of many lavas; these aruf many other characters, 
though often not visible in the hand specimens of a rock, arc rendered 
obvious by the examination of a microscopic section. Many refined 
methods of observation may be introduced, such as the measurement 
nf the size of the elements of the rock by the help of micrometers; 
their relative proportions by means of a glass plate ruled in small 
squares; the angles between cleavages or faces seen in section by 
:he use of the rotating graduated stage, ind the estimation of tlic 


refractive index of the mineral by comparison with those of different 
mounting media. 

Further information is obtained by inserting the polarizer and 
rotating the section. The light vibrates now only in one plane, and 
in passing through doubly refracting crystals in the . 

slide is, speaking generally, broken up into two rays, Pleocnro- 
whicli vibrate at right angles to one another. In many * m# 
coloured minerals such as biotite, hornblende, tourmaline, chlorite, 
these two rays have ditierent. colours, and when a section con- 
taining any of these minerals is rotated the change of colour is 
often very striking. This property, known as “ pleochroism ’* (Gr. 
r\etwr t more; colour) , is of great value in the determination of 

rock-making minerals. It is often especially intense in small spots 
which surround minute enclosures of other minerals such as zircon 
and epidote; these are known as “ pleochroic halos." 

If the analyser be now inserted in such a position that it is crossed 
relatively to the polarizer the field of view will be dark where there 
are no minerals, or where the light passes through isotro- 
pic substances such as glass, liquids and cubic crystals. * 

All other crystalline bodies, being doubly refracting, rac 0tt ' 

will appear bright in some position as the stage is rotated. The 
only exception to this rule is provided by sections which are 
perpendicular to the optic axes of birefringent crystals; these 
remain dark or nearly dark during a whole rotation, and as will 
be seen later, their investigation is of special importance. The 
doubly refracting mineral sections, however, will in all cases 
appear black in certain positions as the stage is „ 
rotated. They arc said to be " extinguished ” when txt,nct on ‘ 
this lakes place. If we note these positions we may measure 
the angle between them and any cleavages, faces or other 
structures of the crystal by means of the rotating stage. These 
angles are characteristic of the system to which the mineral belongs 
and often of the mineral species itself (see Crystallography). 
To facilitate measurement of extinction angles various kinds of 
eyepieces have been devised, some having a stauroscopic calcite 
plate, others with two or four plates of quartz cemented together; 
these arc often found to give more exact results than arc obtained 
by observing merely the position in which the mineral section is most 
completely dark between crossed nicols. 

The mineral sections when not extinguished are not only bright 
but are coloured and the colours they show depend on several factors, 
the most important of which is the strength of the double refraction. 
If all tin? sections are of the same thickness as is nearly true of well 
made slides, the minerals with strongest double refraction yield 
the highest polarization colours, 'l he order in which the colours 
are arranged is that known as Newton's scale, the lowest being 
dark grey, then grey, white, yellow, orange, red, purple, blue and 
so on. The difference between the refractive indexes of the ordinary 
and the extraordinary rav in quartz is -009, and in a rock-section* 
about r ,l rt of an inch thick this mineral gives grey and white 
polarization tints; ncpheline with weaker double refraction gives 
dark grey; augite on the other hand will give red and blue, while 
calcite with still stronger double refraction will appear pinkish or 
greenish white. All sections of the same* mineral, however, will not 
have the same colour; it was stated above that sod ions perpendicular 
to an optic axis will be nearly black, and, in general, the more nearly 
any section approaches this direction the lower its polarization 
colours will be. By taking the average, or the highest colour 
given by any mineral, the relative value of its double retraction can 
be estimated; or if the thickness of the section be precisely known 
the difference between the two refractive indexes can be ascertained. 

If the slides be thick the colours will be on the whole higher than in 
thin slides. 

It is often important to find out whether of the two axes of elas- 
ticity (or vibration traces) in the section is that of greater elasticity 
(or lesser refractive index). The quart/, wedge or selenite plate 
enables us to do this. Suppose a doubly refrac ting mineral section 
so placed that it is “ extinguished "; if now' it is rotated through 
45 0 it will be brightly illuminated. If the quartz wedge be passed 
across it so that the long axis of the wedge is parallel to the axis 
of elasticity in the section the polarization colours will rise or fall. 

If they rise the axes of greater elasticity in the two minerals a re 
parallel; if they sink the axis of greater elasticity in the one is parallel 
to that of lesser elasticity in the other. In the latter case by pushing 
the wedge sufficiently lar complete darkness or compensation will 
result. Selenite wedges, selenite plates, mica wedges and mica 
plates are also used for this purpose. A ouartz W'edge also may be 
calibrated by determining the amount of double: refraction in all 
parts $)f its length. If now it be used to produce compensation 
or complete extinction in any doubly refracting mineral section, we 
can ascertain what is the strength ol the double refraction of the 
section because it is obviously equal and opposite to that of a known 
part of the quartz wedge. • 

A further refinement of microscopic methods consists of the use 
of strongly convergent polarized light (konoscopic methods). This 
is obtained by a wide-angled achromatic condensed above the polar- 
izer, and a high power microscopic objective. Tljose sections arc 
most useful which are perpendicular to an optic axis, and conse- 
quently remain dark on rotation. If they belong to uniaxial crvshfls 
they show a dark cross or convergent light between crossed nicols, 
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the bars of which remain parallel to the wires in the field of the eye- 
piece. Sections perpendicular to an optic axis of a biaxial mineral 
under the same conditions show a dark bar which on rotation 
becomes curved to a hyperbolic shape. If the section is perpendicu- 
lar to a “ bisectrix " (see Crystallography) a black cross is seen 
which on rotation opens out to form two hyperbolas, the apices of 
which are turned towards one another. The optic axes emerge at 
the apices of the hyperbolas and may be surrounded by coloured 
rings, though owing to the thinness of minerals in rock sections 
these arc only seen when the double refraction of the mineral is 
strong. The distance between the axes as seen in the field of the 
microscope depends partly on the axial angle of the crystal and 
partly on the numerical aperture of the objective. If it is measured 
by means of an eye-piece micrometer, the optic axial angle of the 
mineral can be found by a simple calculation. The quartz wedge, 
quarter mica plate or selenite plate permit the determination of the 
positive or negative character of the crystal by the changes in the 
colour or shape of the figures observed in the field. These operations 
are precisely similar to those employed by the mineralogist in the 
examination of plates cut. from crystals. It is sufficient to point 
out that the petrological microscope in its modern development is 
an optical instrument of great precision, enabling us to determine 
physical constants ot» crystallized substances as well as serving to 
produce magnified images like the ordinary microscope. A great 
variety of accessory apparatus has been devised to fit it for these 
special uses. 

The separation of the ingredients of a crushed rock powder 
from one to another in order to obtain pure samples suitable 
Separation for analysis is also extensively practised. It may 
ofCompo - be effected by means of a powerful electro-magnet 
aenta. the strength of which can be regulated as desired. 
A weak magnetic field will attract magnetite, then haematite 
and other ores of iron. Silicates containing iron will follow 
in definite order and biotite, enstatite, augite, hornblende, 
garnet and similar ferro-magnesian minerals may be succes- 
sively abstracted; at last only the colourless, non-magnetic 
compounds, such as muscovite, calcite, quartz and feldspar, will 
remain. Chemical methods also are useful. A weak acid will 
dissolve calcite from a crushed limestone, leaving only dolomite, 
silicates or quartz. Hydrofluoric acid will attack feldspar before 
quartz, and if employed with great caution will dissolve these 
and any glassy material in a rock powder before dissolving 
augite or hypersthene. Methods of separation by specific 
gravity have a still wider application. The simplest of these 
is levigation (Lat. Icvi^arc, to make smooth, Icvis) or treatment 
by a current of water ; it is extensively employed in the mechanical 
analysis of soils and in the treatment of ores, but is not so 
successful with rocks, as their components do not as a rule 
differ very greatly in specific gravity. 

Fluids arc* used which do not attack the majority of the rock- 
making minerals and at the same time have a high specific gravity. 
Solutions of potassium mercuric iodide (sp. gr. 3*196), cadmium 
burotungstate (sp. gr. 3*30), methlyene iodide (sp. gr. 3*32), bromo- 
form (sp. gr. 2*80), or acetylene bromide (sp. gr. 3*00) are the prin- 
cipal media employed. They may be diluted (with water, benzene, 
tVc.) to any desired extent and again concentrated by evaporation. 
If the rock be a granite consisting of biotite (sp. gr. 3*1), muscovite 
(sp gr. 2*85), quartz (sp. gr. 2*65), oligoclasc (sp. gr. 2*64) and 
orthoelase (sp. gr. 2*50) the crushed minerals will all float in 
methylene iodide; on gradual dilution with benzene they will be 
precipitated in the order given above. Although simple in theory 
these methods are tedious in practice, especially as it is common 
lor one rock-making mineral to enclose another. But expert 
handling of fresh and suitable rocks yields excellent results and much 
purer powders may be obtained by this means than by any other. 

Although rocks are now studied principally in microscopic 
sections the investigation of fine crushed rock powders, which 
Examina- was the first branch of microscopic petrology to 
t ion of Rock receive attention, is by no means discontinued. 
Powder*. The modern optical methods are perfectly applicable 
to transparent mineral fragments of any kind. Minerals 
are almost as easily determined in powder as in section,’ but 
it is otherwise with rocks, as the structure or relation of the 
components to one another, which is an element of great im- 
portance in the study of the history and classification of rocks, 
is almost completely destroyed by grinding them to powder. 

In addition to naked-eye and microscopic investigations 
chemical methods of research are of the greatest practical 
utility to the petrugrapher. The crushed and separated 
powders, obtained by the processes described above, may be 


analysed and thus the chemical composition of the minerals 
in the rock determined qualitatively or quantitatively. The 
chemical testing of microscopic sections and minute 
grains by the help of the microscope is a very Aomfyai* 
elegant and valuable means of discriminating between 
the mineral components of fine-grained rocks. Thus the 
presence of apatite in rock-sections is r established by covering 
a bare rock-section with solution of ammonium molybdate; 
a turbid yellow precipitate forms over the crystals of the mineral 
in question (indicating the presence of phosphates). Many 
silicates are insoluble in acids and cannot be tested in this way, 
but others are partly dissolved, leaving a film of gelatinous 
silica which can be stained with colouring matters such as the 
aniline dyes (nepheline, analcite, zeolites, &c\). 


Complete chemical analyses of rocks are also widely made use of 
and are of the first importance, especially when new species are under 
description. Rock analysis has of late years (largely under the 
influence of the chemical laboratory of the United States Geological 
Survey) reached a high pitch of refinement and complexity. As 
many as twenty or twenty-five components may be determined, but 
for practical purposes a knowledge of the relative proportions of 
silica, alumina, ferrous and ferric oxides, magnesia, lime, potash, 
soda and water will carry us a long way in determining the position 
to which a rock is to be assigned in any of the conventional classifica- 
tions. A chemical analysis is in itself usually sufficient to indicate 
whether a rock is igneous or sedimentary and in either case to show 
with considerable accuracy to what subdivision of these classes it 
belongs. In the case of metamorphic rocks it often establishes 
whether the original mass was a sediment or of volcanic origin. 

The specific gravity of rocks is determined in the usual way by 
means of the balance and the pycnometer. It is greatest in those 
rocks which contain most magnesia, iron and heavy 
metals; least in rocks rich in alkalis, silica and water. a>it 

It diminishes with weathering, and generally those rocks Urav ty ' 

which are highly crystalline have higher specific gravities than those 
which are wholly or partly vitreous when both have the same 
chemical composition, 'flic specific gravity of the commoner rocks 
ranges from about 2 .' 5 to 3*2. 


The above methods of investigation, naked eye, physical, 
microscopical, chemical, may he grouped together as analytical 
in contradistinction to the synthetic investigation 
of rocks, which proceeds by experimental work to ^synthesi* 
reproduce different rock types and in this way to 
elucidate their origin and explain their structures. In many 
cases no experiment is necessary. Every stage in the origin of 
clays, sands and gravels can be seen in process around us, but 
where these have been converted into coherent shales, sand- 
stones and conglomerates, and still more where they have 
experienced some degree of metamorphism, there arc many 
obscure points about their history upon which experiment may 
yet throw light. Up to the present time these investigations 
have been almost entirely confined to the attempt to reproduce 
igneous rocks by fusion of mixtures of crushed minerals or of 
chemicals in specially contrived furnaces. The earliest researches 
of this sort arc of those of Faujas St Fond and of dc Saussure, 
but Sir James Hall really laid the foundations of this branch 
of petrology. He showed (1798) that the whinstones (diabases) 
of Edinburgh w^ere fusible, and if rapidly cooled yielded black 
vitreous masses closely resembling natural pitchstones and 
obsidians; if cooled more slowly they consolidated as crystalline 
rocks not unlike the whinstones themselves and containing 
olivine, augite and feldspar (the essential minerals of these rocks). 
Many years later Daubrcc, Delessc and others carried on similar 
experiments, but the first notable advance was made in 1878, 
when Fouqul and Levy began their researches. 

They succeeded in producing such rocks as porphyrite, Icucite- 
tephrite, basalt and dolerite, and obtained also various structural 
modifications well known in igneous rocks, e.g. the porphyritic and 
the ophitic (Gr. o<pts } serpent). Incidentally they snowed that 
while many basic rocks (basalts, Sc c.) could be perfectly imitated in 
tlie laboratory, the acid rocks could not, and advanced the explana- 
tion that for the crystallization of the latter the gases never absent 
in natural rock magmas were indispensable mineralizing agents. 
It has subsequently been proved that steam, or such volatile sub- 
stances as certain borates, molybdates, chlorides, fluorides, assist 
in the formation of orthoelase, quartz and mica (the minerals of 
granite). Sir James Hall also made the first contribution to the 
experimental study of iretamorphic rocks by converting chalk 



PETROLOGY 


Plait I 








■*, \*T * ,ri •*« - ... 


;.• ■** 

; yo: -^-V 

‘ * uiSK* 








MAM 




-HAX1 ) 1 ; 1 ) 

OltSlDI \ X , KIRGHIZ 

l-lo. 

2 , I'l.llDM. KllYuUli:, 


Flo. t 

— OMS1D1 \X, MlCXItt) 1 

i a) 




III XGAKY ■ I-,I. 


1 hi-, ro 

i k ha- a damascened pattern 

owi a 

!M.k lOimbl' 

, < >t alternate hands* ot 

Ill the i 

lenliv ale u’v-lal-. ot trispar, lather 

to 

the iro 

egular mingling ot streams ot 

1 )l < >w 

nd t olourit 

S glass \\ hie h ha\e Keen 

iniltnl through weallietmg. 1 In- matrix is 

am 

1 ot « , 

1 1 1 o 1 1 1 less glass. It is lira rl v 

• 

• put 

m stripes l 

>v the fluxion movement 

paitlv gl.i 

iss\, partK telsitn , and shows tin 

Ire 

e lioin 

mm m I f <. rvst.il-*. 


\ l aanis ma 

ss brloi'e solidification. 

eltei Is ot 

st i raining movements, with eddn > 





- i - rendered 

gran nlar K\ \ er\ minute 

Kehilld til 

< it Npar ( r\ stals. 






*W 7 ; 


;»>*! 




IM KU 1 l( OlialDIAX. 

1 OK \l 

lio. ", PI 

1 KU I It 

UK 

1ISIOXI . I n. o. 

( tl’.Sll )l \ \. K HAND i;i 

Ill XU \KY i v. 


MI.ISU 

A. (d.K.M \\\ 

1 *' 1 11 t he 

t lear gla-.s\ h.l -e then air 1 1 >11111 !• 1 

i gla-.-.\ n*i k i , tiavi r-.ed 

b\ a huge 

1 In perhtn 

, loilinlei 

i < i.u 

k . .ue \ ei \ N 1 '1 

>ol - i spin i uh 1 1 i airangetl in lluxioi 

1 < r.u k ,ome long and 

- 1 1 . i i g 1 1 1 . 

< 1 ai l\ seen, h< 

«. aiist tin- 

1 Ot Is 1 

s (let t nil I Mtsiilg 


i s are neat Iv < m ul.it . 

1 In -.1 air 

ai d heroin mg 

light 1\ < 

, pa. pi. 

• a It nig lie in 


Iiore dlstliu t 1 »\ the depo 

sit ot 1 1 1 I 1 1 

\ t In- top then 

i -. a eomx 

led , r\ 

• tal ot It 1 -par, 


e( otularv lnnoiiite m t h 

rill 1 hr 

d ow mg i lea\ . 

lge. With 

la i gt 

t n*i nlar rn- 


dm to mm r.u turn on t o 

ollllg 

tl >siire-. t>t brownish gla , 





S.vi \ .'■,• 


:.*ss 


2* _'~ XJ 

■ •* ’ . 


Ik.. ;. spHI-.Kt U I L(. Kll YOU I F, 

HUMK. HIM. \UY . mi. 

\hiti, angular paitln •-> an* tr\stal-. ol 
ait/ and ot saiudinr telspar. Hctwiru 
in there is a wllouUi glass showing 
1 ul.ir areas with «i well-, li ‘liiif'tl radiate 
1 1)1 is structure (sphernhtrs). 


I k., s sl'IU.KI U l l< M.I.sl I F, 

\ KK \\, suilLWH Lu. 

1 hr iound ,phri uh l« s ol this rmk .n 
gr and -.nun time , i (*mj>«» atr , i In n radial 
m t mV is obvious. 1 hi-, i. a dr\ itrilii 
chstonr, no longer gl.is-v hut tinrlv try-ta 
»*. and at thr i nitres ot thr sphernhtrs tin i 
• span*-, occupied l»v a M-coinlar\ d< po-.it « 


PoRiMIY K1 IK \\D 1*1.1 ID \l 
KHYfH III., IW \t.\IG i i 


v I hr ginund-in.t-ss 

.■ h I-itn . and -Imu 
d Jaigr «piai I / i-. a d<» 
1 Kill it, edge-. and 
i t orro-iion. and large 
»l j>«*urt r.i t •• to it-, rent 


i , pal ll\ gla- a . pal tl 
llu \i*m-l>andmg. I I 
ill »L ■ hexagonal p\ ratlin 
i < »rn»T -> *a re romnh d 1 








PETROLOGY 


into marble by heating it in a closed gun -barrel, which prevented the 
escape of the carbonic acid at high temperatures. Adams and 
Nicholson have carried this a stage farther by subjecting marble 
to great pressure in hydraulic presses and have shown how the 
foliated structures, frequent in natural marbles, may be produced 
artificially. 

Rock Classification. —The three great classes of rocks above 
enumerated — the igneous, the sedimentary and the metamorphic 
-are subdivided into many groups which to a small extent 
resemble the genera and species under which the naturalist 
classifies the members of the animal kingdom. There are, 
however, no hard and fast boundaries between allied rocks. 
Bv increase or diminution in the proportions of their constituent 
minerals they pass by every gradation into one another; the 
distinctive structures also of one kind of rock may often be 
traced gradually merging into those of another. Hence the 
definitions adopted in establishing rock nomenclature merely 
correspond to selected points (more or less arbitrary) in a con- 
tinuously graduated series. This is frequently urged as a 
reason for reducing rock classification to its simplest possible 
terms, and using only a few generalized rock designations. But 
it is clear that many apparently trivial differences tend regularly 
to recur, and have a real significance, and so long as any variation 
can be shown to be of this nature it deserves recognition. 

The igneous rocks (crystalline and fragmental) form a well-defined 
group, differing in origin from all others. The crystalline or massive 
varieties may occur in two different ways; the lavas have 
Igneous jymred out at the surface ami have consolidated 

Roc s. after ejection, under conditions which arc fairly well 
understood, seeing that they may be examined at active volcanoes 
in many parts of the world; the intrusive rocks, on the other hand, 
have been injected from below into cracks and fissures in the strata 
and have cooled there beneath masses which conceal them from view 
till exposed by denudation at a subsequent period. The members 
of these two groups difter in many respects from one another, so 
that it is often possible to assign a rock to one or other of them on 
mere superficial inspection. The lavas (or etfusivc rocks), having 
cooled rapidly in contact with the air, are mostly finely crystalline 
or have at least fine-grained ground-mass representing 
° r P art °* thc v “ cous ^mi-crystalline lava flow which 

. us ve was S (jp liquid at the moment of eruption. At this 
ypcSm time they were exposed only to atmospheric pressure, and 
the steam and other gases, which they contained in great quantity, 
were free to escape; many important modifications arise from this, 
the most striking being the frequent presence of numerous steam 
cavities (vesicular structure) often drawn out to elongated shapes 
subsequently filled up with minerals by infiltration (amygdaloidal 
structure). As crystallization was going on while the mass was still 
creeping forward over the surface of the earth, the latest formed 
minerals (in the ground-mass) are commonly arranged in subparallel 
winding lines, following the direction of movement (fluxion or 
fluidal structure; see Plate I. figs. 2 and 9, Plate II. fig. 2), and 
the larger early minerals which had previously crystallized may show 
th same arrangement. Most lavas have fallen considerably below I 
their original temperatures before they arc emitted. In their j 
behaviour they present a close analogy to hot solutions of salt 
in water, which, when they approach the saturation temperature, 
first deposit a crop of large, well-formed crystals (labile stage) and 
subsequently precipitate clouds of smaller less perfect crystalline I 
particles (metastable stage). In igneous rocks the first generation j 
of crystals generally forms before the lava has emerged to the surface, | 
that is to say, during the ascent from the subterranean depths to the j 
crater of the volcano. It has frequently been verified by observation 
that freshly emitted lavas contain large crystals borne along in a 
molten, liquid mass. The large, well-formed, early crystals are said 
to be porphyritic (Plate 111 . figs. 1, 2, 3) ; the smaller crystals of the 
surrounding matrix or ground-mass belong to the post-effusion stage. 
More rarely lavas arc completely fused at the moment of ejection; 
they may then cool to form a non porphyritic, finely crystalline rock, 
or if more rapidly chilled may in large part be non-crystalline or 
glassy (vitreous rocks such as obsidian, tachylyte, pitchstone (Plate I. 
figs. 1, 4, 5). A common feature of glassy rocks is the presence of 
rounded bodies (spherulites : Gr. <r4>aq»o, ball), consisting of fine diver- 
gent fibres radiating from a centre (Plate I. figs. 7, 8) ; they consist ol 
imperfect crystals ol feldspar, mixed with quartz or tridymite; similar 
bodies arc often produced artificially in glasses which are allowed to 
cool slowly. Karcly these spherulites are hollow or consist of con- 
centric shells with spaces between (lithophysae : Gr. Ki$os, stone; 

, puoa, bellows). Perlitic structure, also common in glasses, consists 
in the presence of concentric rounded cracks owing to contraction 
on cooling (see Perlite). 

The phenocrysts (Gr. <paivtiv, to show ; KpvaraWov, crystal) or por- 
phyritic minerals are not only larger than those of the ground- 
mass. As the matrix was still liquid when they formed they were 
free to take perfect crystalline shapes, not being interfered with by 


the pressure of adjacent crystals. They seem to have grown rapidly, 
as they are often filled with enclosures of glassy or finely crystalline 
material like that of the ground-mass (Plate II. fig. 1). Microscopic 
examination of the phenocrysts often reveals that they have had a 
complex history. Very frequently they show successive layers 
of different composition, indicated by variations in colour or other 
optical properties; thus augite may be green at the centre and various 
shades of brown outside this; or may be pale green centrally and 
darker green with strong pleochroism (aegirinc) at the periphery. 
In the feldspars the centre is usually more basic and richer in lime 
than the surrounding faces, and successive zones may often be noted, 
each less basic than those which lie within it. Phenocrysts of quartz 
(and of other minerals), instead of sharp, perfect crystalline faces, 
may show rounded corroded surfaces (Plate I. fig. 9), with the points 
blunted and irregular tongue-like projections of the matrix into the 
substance of the crystal. It is clear that after the mineral had 
crystallized it was partly again dissolved or corroded at some period 
before the matrix solidified. Corroded phenocrysts of biotite and 
hornblende are very common in some lavas; they arc surrounded 
by black rims of magnetite mixed with pale green augite. The. 
hornblende or biotite substance has proved unstable at a certain 
stage of consolidation and has been replaced by a paramorph of 
augite and magnetite which may be partially or completely sub- 
stituted for the original crystal but still retains its characteristic 
outlines. 

Let us now consider the characteristics of a typical deep-seated 
rock like granite or dioritc (Plate II. figs. 4, 3, 9). That these arc 
igneous is proved by the manner in which they have n 
burst through the superincumbent strata, filling the ° V 

cracks with ramifying veins; that they were at a very T yMBM 
high temperature is equally clear from the changes which ype8t 
they have induced in the rocks in contact with them. But as their 
heat could dissipate only very slowly, because of the masses which 
covered them, complete crystallization has taken place and no 
vitreous rapidly chilled matter is present. As they have had time 
to conic to rest before crystallizing they are not fluidal. Their 
contained gases have not been able to escape through the thick layer 
of strata beneath which they were injected, and may often be ob- 
served occupying cavities in the minerals, nr have occasioned many 
important modifications in the crystallization of the rock. Because 
their crystals are of approximately equal size these rocks are said to 
be granular; there is typically no distinction between a first generation 
of large well-shaped crystals and a fine-grained ground-mass. Their 
minerals have formed, however, in a definite order, and each has had 
a period of crystallization which may be very distinct or may have 
coincided with or overlapped the period of formation of some of the 
other ingredients. The earlier nave originated at a time when 
most of the rock was still liquid and are more or less perfect ; the latqjr 
are less regular in shape because they were compelled to occupy 
the interspaces left bet ween the already form oil crystals (Plate 1 (. 
lifts. 5, 9). The former are said to be idiomorphic (or autrmiorphie), 
the latter are anidioinorphic (allotriomorphic, xenomorphie). 1 
There are also many other characteristics which serve to distinguish 
the members of these two groups. Orthoclase, for example, is Un- 
typical feldspar of granite, while its modification sanidinc occurs in 
lavas of similar composition; The same distinction holds between 
elaculite and nepheline. Leu cite is common in lavas, very rare in 
plutonic rocks. Muscovite is confined to the intrusives. These 
differences show the influence of the physical conditions under 
which consolidation takes place. 

There is a certain class of intrusive rocks which have risen 
upwards towards the surface, but have failed to reach it, and have 
solidified in fissures as dikes and intrusive sills at no 
great depth. To this type the name intrusive (or hyp- J? rus ve or 
abyssal) is often given in distinction to the plutonic (or ?*** 


abyssal) which formed at greater depths. As might yp 
Ik; expected, they show structures intermediate between those of 
the effusive and the plutonic rocks. They are very commonly por- 
phyritic, not rarely vitreous, and sometimes even vesicular. In fact 
many of them are indistinguishable petrologieally from lavas of 
similar composition. 

The attempt to form a special group of hvpabyssal (intrusive anti 
dike) rocks has met with much criticism and opposition. Such a 
group certainly cannot rank as equally important and equally well 
characterized with the plutonic and the effusive. But there are 
many kinds of rock which are not found to occur normally in any 
other manner. As examples we may cite the lamprophyres, the 
aplites and the porphyrites. These never occur as lava flows or as 
greift plutonic bosses; if magmas of the same composition as these 
rocks occur in either of these ways they consolidate with different 
assemblages of minerals and different structures. 

In subdividing the plutonic, the hypabyssal and the effusive rocks, 
the principle is followed of grouping those together 
which resemble one another in mineral constitutk— 
and in chemical composition. In a broad seny the &# 0 ckciMSM. 
two properties are interdependent. 

1 Idiomorphic, having its own characteristic form, Gr. tfios, 
belonging to one’s self, (aiVnL), floppy (form); al otriomorphic, from 
Gr. uWoTpios, belonging 1 o another \), % slrmigefr (£*Vu*b 
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The commoner rock constituents are nearly all oxides; chlorine, 
sulphur and fluorine arc the only important exceptions to this and 
their total amount in any rock is usually much less than 
Chemical T o/^ p W. Clarke has calculated that a little more 
Characters. ^ o 0 f t j ie earth’s crust consists of oxygen. It 

occurs principally in combination as oxides, oi which the chief 
are silica, alumina, iron oxides, lime, magnesia, potash and soda. 
The silica functions principally as an acid, forming silicates, and all 
the commonest minerals of igneous rocks arc of this nature. From 
a computation based on 1O72 analyses of all kinds of rocks ( larke 
arrived at the following as the average percentage composition : 
SiO., --59-71. AL.Oji 1541. Ec..O., -2*03, TcO -V 5 2 . MgO 4 V*, 
Cad — 4 90, Na., 0^3 55. K, 0 =--Vi>o, ILO 152, I'll L 0 00, P./V- 
o’ 22, total 99- 2~2%. All the other constituents occur only in very 
1 tall quantities, usually much less than 1%. 

These oxides do not combine in a haphazard 
way. The potash and soda, for example, with a 
sufficient amount of alumina and silica, combine to 
produce feldspars. In some cases they may take 
other forms, such as nepheline, lcucitc and 11111s- 
rovite, but in the great majority of instances they 
re found as feldspar. The phosphoric acid with 
li : c forms apatite. The titanium dioxide with 
ferrous oxide gives rist* to ilmenite. Part of the 
lime forms lime feldspar. Magnesia and iron oxides 
with silica crystallize as olivine or enstatite, or with 
alumina and lime form the complex ferro-magnesian 
silica es. of which the pyroxenes, amphiboles and 
biotitcs are the chief. Any excess tit silica above 
what is required to neutralize the bases will 
separate out as quartz; excess of alumina crystal- 
lizes as corundum. These? must be regarded only as 
general tendencies, which are modified by physical 
conditions in a manner not as yet understood. 

It is possible by inspection of a rock analysis to 
say approximately what minerals the rock will contain, but there 
are numerous exceptions to any rule which can be laid down. 

Hence we may say that except in acid or siliceous rocks containing 
66 % of silica and over, cpiartz will not lx? abundant. In basic 
rocks (containing 60 % silica or less) it is rare and 
c accidental. If magnesia and iron be above the average 

ons u - w hii c sihea is low olivine may be expected; where silica 

' sQiS ° j s present in greater quantity other ferro-magnesian 

minerals, such as augite, hornblende, enstatite or biotite, occur 
rather than olivine. Unless potash is high and silica relatively 
low lcucitc will not be present, for lcucitc does not occur with 
free quartz. Nepheline, likewise, is usually found in rocks with 
much soda and comparatively little silica. With high alkalis 
soda-bearing pyroxenes and amphiboles may be present. The 
lower the percentage of silica and the alkalis the greater is the 
prevalence of lime feldspar as contracted with soda or potash 
feldspar. Clarke has calculated the relative* abundance of the 
principal rock-forming minerals with the following results: Apatite 
— o*6, titanium minerals — 1*5, quartz - 12 0, feldspars - 59 5, 
biotite -= 3‘8, hornblende and pyroxene - i6*8, total — 94*2 ‘V 
This, however, can only be a rough approximation. The other 
determining factor, namely the physical conditions attending con- 
solidation. plays on the whole a smaller part, yet is by no means 
negligible, as a few instances will prove. There are certain minerals 
which are practically confined to deep-seated intrusive rocks, c .g. 
microcline, muscovite, diallage. Leueite is very rare in plutonic 
masses; many minerals have special peculiarities in microscopic 
character according to whether they crystallized in depth or near 
the surface, e.g. hypersthene, orthoclase, quartz. There are some 
mrious instances of rocks having the same chemical composition 
but consisting of entirely different minerals, e.g. the liornblendite of 
Gran, in Norway, containing only hornblende, has the same com- 
position as some of the camptonites of the same locality which con- 
tain feldspar and hornblende of a different variety. 1 n this connexion 
w*e may repeat what has been said above about the corrosion of 
porphyritic minerals in igneous rocks, in rhyolites and trachytes 
early crystals of hornblende and biotite may be found in great 
numbers partially converted into augite and magnetite. The horn- 
blende and biotite were stable undor the pressures and other con- 
ditions which obtained below the surface, but unstable at higher 
levels. In the ground -mass of these rocks augite is almost universally 
present. But the plutonic representatives of the same magma, 
granite and syenite contain biotite and - hornblende far inure commonly 
than augite. 

Those rocks which contain most silica and on crystallizing yield 
free quartz are erected into a group generally designated the “ acid " 
rocks. Those again which contain least silica and most 
# # At magnesia and, iron, so that quartz is absent while olivine 
ntermeatate • nsuallv abundant, form the “ hnsi r “ Th<* 


and there is a corresponding series of basic rocks. Lastly a small 
.-mb-group rich in olivine and without feldspar has been called the 
ultrabasic " rocks. They have very low percentages of silica but 
much iron and magnesia. 

Except these last practically all rocks contain feldspars or felds- 
pathoid minerals. In the acnl rocks the common feldspars are ortho- 
clasc, with perthite, microcline, oligoclase, all having much silica 
and alkalis. In the basic rocks labradorite, anorthite and bytownile 
prevail, being rich in lime and poor in silica, potash and soda. 
Augite is the commonest ferro-magnesian of the basic rocks, but 
biotite and hornblende are on the whole more frequent in the acid 
The rocks which contain lcucitc or nepheline, either partly or 
wholly replacing feldspar are not included in this table. They arc 
essentially of intermediate* or of basic character. We might in con- 
sequence regard them as varieties of syenite, diorite, g.ibbro, drc., 
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in which feldspatlioid minerals occur, and indeed there are many 
transitions between syenites of ordinary type and nepheline-- or 
leucile — syenite, and between gabbro or dolerite and theralite or 
essexite. But as many minerals develop in these “ alkali " rocks 
which arc uncommon elsewhere, it is convenient in a purely formal 
classification like that which is outlined here to treat the whole 
assemblage as a distinct sciies. 

Nef'hcline and Leurite-bearing Hocks. 

Alkali Feldspar, jSodaLimcFeldspar Nepheline or 
Commonest Nepheline or Leu- | Nepheline or Leu- Leueite, Augite, 
Minerals. cite.Au^ileJ lorn- 1 cite, Augite, Horn- j Hornblende, 
blen le. Biotite. | blende (Olivine). Olivine. 
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is usually abundant, form the “ basic “ group. The 
“ intermediate ” rocks include those which are character- 
ized by ^ ho general absence of both quartz and olivine. 
An important subdivision of these contains a very high 
percentage of alkaqp, especially soda, and consequently has minerals 
such* as nepheline and leueite not common in other rocks. It is 
often separated from the others as the “ alkali " or “ soda ” rocks. 


This classification is based essentially on the mineralogical constitu- 
tion oi the? igneous rocks. Any chemical distinctions between 
the different groups, though implied, art? relegated to a subordinate 
position. It is admittedly artificial but it has grown up with the 
growth of the science ami is still adopted as the basis on which 
more minute subdivisions ate erected. The subdivisions are by no 
means ot equal value. The syenites, for example, and the perido- 
tites, are far less important than the granites, diorites and gabbros. 
Moreover, the effusive andesites do not always correspond to the 
plutonic diorites but partly also to the gabbros. As the different 
kinds of rock, regarded as aggregates of minerals, pass gradually 
into one another, transitional types are very common and are often 
so important as to receive special names. The quartz-syenites and 
nordmarkites may be interposed between granite and syenite, the 
tonalites and adamellites between granite and diorite, the monzon- 
ites between syenite and diorite, norites and liyperites between 
diorite and gabbro, and so on. 

There is of course a large number of recognized rock species no 
included in the tables given. These are of two kinds, either belong- 
ing to groups which are subdivisions of those enumerated (bearing 
the same relation to them that species do to genera) or rare and 
exceptional rocks that do not fall within any of the main subdivisions 
proposed. The question may be asked —When is a rock entitled 
to be recognized as belonging to a distinct species or variety and 
deserving a name for itselt ? It must, first of all, be proved to 
occur in considerable quantity at some locality, or better still at 
a series of localities or to have been produced from different magmas 
at more than one period of the earth’s history. In othei words, it 
must not be a nure anomaly. Moreover, it should have a dis- 
tinctive mineral constitution, differing from other rocks, or some- 
thing individual in the characters of its minerals or of its structures. 
It is often surprising how peculiar types of rod., believed at first 
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to he unique, turn up with identical features in widely scattered 
regions, nhioitc , for example, occurs in Norway, Scotland, Montreal, 
Biitish Columbia, New York and Brazil, tinguaite in Scotland, 
Norway, Brazil, Montana, Portugal, Ac. This indicates that 
underlying all the variations in minendogical, structural and 
chemical properties there are definite relationships which lend to 
repeat themselves, producing the same types whenever the same 
conditions an' present. 

Although in toriner years the view was widely current, especially 
in Germany, that igneous rocks belonging to" different geological 
epochs should rei rive different names, it is now admitted on all 
sides that this cannot be upheld. 

In 1902 a group of American petrographers brought forward 
a proposal to di^canl all existing classifications of igneous rocks 
and to substitute lor them a “ quantitative ” classification based 
on chemical analysis. They showed how vague and often 1111- 
si ientific was mm h of the existing terminology and argued that as 
the chemical composition of ail igneous rock was ifs most funda- 
mental c ha l'aett Untie it should be elevated to prime position. 
Geologic.il occurrence, structure, mineralogical constitution, the 
hitherto accepted criteria for the discrimination of rock species 
were relegated to the background. The completed rock analysis 
is first to be interpreted in terms of the ruck-forming minerals 
which might be 1 xpected to be formed when the magma crystallizes, 
e.g. quartz feldspars of various kinds, oh\ine, akermanmte, felds- 
pathoids, magnetite, corundum and so on, ami the rocks are divided 
into groups stri« tly according to the relative proportion of these 
minerals to one another. There is no need here to describe the 
minutia of the process adopted as the authors have stated them 
very clearly in their treatise (Quantitative Classification of Igneous 
Rocks, Chicago, 1902), and then' is no indication that even 111 the 
United State's it will ever displace the older classifications. 

We can often observe 111 a series ot erupt ives belonging to one 
period and a restricted area certain features which distinguish 
them as a whole more or less completely from other 
saarulnitv s * Im,ar assemblages. Stull groups are often said to 

* y ' be consanguineous, and to characterize a definite 
" petrological province.” Excellent examples of this are furnished 
by the Devonian igneous rocks of southern Norway as described by 
B’rogger, the 1 crtiary rocks ot the Hebrides (Darker), the Italian 
lavas studied by II. S. Washington. On a larger scale t lie volcanoes 
which girdle the Pacific (Andes, Cordillera, Japan, Are.), and those 
which occur on the volcanic islands of the Atlantic, show the same 
phenomena. Each of these groups lias been formed presumably 
iroin a single deep-seated magma or source of supply and during 
a period which while necessarily prolonged was not ot vast duration 
in a geological sense. 

On the other hand, each of the great suites of eruptive rocks 
which constitute such a petrological province* embraces a great 
nttt tl . ran K° 01 types. Prolonged eruptions have in a few 
t/o ere ° *’ C5lbOS a somewhat monotonous character, owing to the' 

* predominance of one kind of rock. Thus the lavas ot 

the Hawaiian Islands are mostly basaltic, as arc those of Oregon, 
Washington and the Deccan, all of which form geological masses 
of enormous magnitude. But it is more usual to tiiul basalts, 
andesites, trachytes, dacites and many other rocks occurring in 
a single eruptive complex. Tin* process by which a magma splits 
up into a variety of partial products is known as " differentiation. ” 
Its importance from the standpoint ol theoretical petrology is very 
great, but as yet no adequate explanation ot it has been offered. 
Ditterentiation may show itself in two ways. In tiie first type 
the successive emissions from a volcanic locus may ditlcr consider- 
ably from one another. Thus in the Pent land Dills, iyar Edinburgh, 
the lavas which are of lower Devonian age, were first basaltic, 
then andesitic, trachytir and dacitic, and finally rhyolilic, and this 
succession was repeated a second time. Yet they all must have 
come from the same focus, or at any* rate from a group of ton 
very closely connected with one another. Occasionally it G found 
that the earlier lavas are of intermediate character and that basic 
alternate with acid during the later stages of the volcanic history. 

Not less interesting are those cases in which a single body ol 
rock has in consolidation yielded a variety of pctrographicul types 
often widely divergent. This is best shown by great plutonic 
bosses which may be regarded as having once been vast subterranean 
spaces filled with a nearly homogeneous liquid magma, t ooling 
took place gradually from the outer surfaces where the igneous 
rock was in contact with the surrounding strata. The resultant 
laccolite (Gr. kaKKos, pit, cnitcr, ktOos, stone), stock or boss, may 
lie a lew hundred yards or many miles in diameter and often 
contains a great diversity of crystalline rocks. Thus peridotite, 
gabbro, (liorite, tonalite and granite, are often associated, usually 
in such a way that the more basic are the first -tormed and lie nearest 
the external surfaces of the mass. The reverse sequence occurs 
occasionally, the edges being highly acid while the central parts 
consist ol more basic rocks. Sometimes the later phases pene- 
trate into and vein the earlier; evidently there has been some 
movement due to temporary increase of pressure when part ot the 
laccolite was solid and part still in a liquid state. This links these 
phenomena with those above described where successive emissions 
of different character have proceeded mil wards from the focus. 


According to modern views two explanations of these facts are 
possible. Some geologists hold that the different rock facies 
found in association are often due to local absorption of surrounding 
rocks bv the molten magma (” assimilation ”). Effects of this 
kind are to be expected, and have been clearly proved in many 
place's. There is, however, a general reluctance to admit that they 
are of great importance. The nature and succession of the rock 
species do not as a rule show any relation to the sedimentary or 
other materials which may be supposed to have been dissolved; 
and where solution is known to have gone on the products are 
usually of abnormal character and easily distinguishable from the 
common rock types. 

Hence it is generally supposed that differentiation is to be 
ascribed to some physical or chemical processes which lead to the 
splitting up of a magma into dissimilar portions, each of which 
consolidates as a distinct kind of rock. Two factors can be selected 
as probably most potent. One important factor is cooling and 
another is crystallization. According to physico-chemical laws the 
least soluble substances will tend to diilusc towards the cooling 
surfaces (Ludwig- Sorets’s principle). This is in accordance with 
the majority of tlu* observed facts and is probably a reiti lausa of 
differentiation, though what its potency may be is uncertain. As a 
rock solidifies the minerals which crystallize follow one another in 
a more or less well-defined order, the most basic (according to 
Koseiibusch’s law) being first to separate out. That in a general 
way the peripheral portions ot a laccolite consist mainly ot those 
early basic minerals suggests that the sequence ol crystallization 
helps largely in determining the succession (and consequently the 
distribution of rock species in a plutonic complex). Gravity also 
may play a part, for it is proved that 111 a solution at rest the heaviest 
components will be concentrated towards the base. This must, 
however, be of secondary importance as in laccoliles the top portions 
often consist of more* basic and heavier varieties of rock than the 
centres. It has also been argued that the earliest minerals being 
heaviest and 111 any case denser than the fused magma around 
them, will tend to sink by their own weight and to be congregated 
near the bottom of the mass. Electric currents, magnetic attraction 
and convection currents have also been called in to account for the 
phenomena observed. Magmas have also been compared to liquids 
which, when they cool, split up into portions no longer completely 
soluble in one another (liquation hypothesis). Each ol these partial 
magmas may dissolve a portion of the others and as the temperature 
falls and the conditions change a range ol liquids differing in 
composition may be supposed to arise. 

All igneous magmas contain dissolved gases (steam, carbonic 
acid, sulphuretted hydrogen, chlorine, fluorine, boric acid, Ax.). 
Of these water is the principal, and was formerly believed to have 
percolated downwards from the earth’s surface to tlu* heated rocks 
below, but is now generally admitted to be an integral pari of the 
magma. Many peculiarities of the structure ot the plutonic rock% 
as contrasted with the lavas may reasonably be accounted lor by 
the operation ol these* gases, which were unable to escape as tlu* 
deep-seated masses slowly cooled, while they were promptly given 
up by the superficial ctlusions. The acid plutonic or intrusive rocks 
have never been reproduced by laboratory experiments, and tlu* 
only successful attempts to obtain their minerals artificially have 
been those in which special provision was made for the retention 
ot tlu* " mineralizing” gases in tlu* crucibles or sealed tubes employed. 
These gases otten do not enter into the composition of the iock- 
torrning minerals, for most of these are tree 1 1*0111 water, carbonic 
acid, Arc. Hence as crystallization goes oil tlu* residual liquor 
must contain an ever increasing proportion of volatile constituents. 

It is conceivable that in the final stages the still uncrystallized 
pari oi the magma has more resemblance to a solution of mineral 
matter in superheated steam than to a dry igneous fusion. Quartz, 
for example, is the last mineral to iorm in a granite. It bears 
much of tlu* stamp ot the quartz which we know has been deposited 
from aqueous solution in veins, Arc. It is at the same time the most 
infusible of all tlu* common minerals of rot ks. its late formation 
shows that in tins case il arose at comparatively low temperatures 
anti points clearly to the special importance of tlu* gases ot the 
magma as determining tin* sequent e ol crystallization. 

When solidification is nearly complete the. gases can no longer 
be retained in tlu* rock and make their escape through fissures 
towards the surface. They arc* powerful agents in attacking tin* 
minerals ot the rocks which tlu-v traverse, and instances of their 
operation are found 111 the kaohm/ation ot granites, tourmaliniza- 
tuin and formation ol grciseti, deposit of quartz veins, stanniferous 
and auriferous \eins, apatite veins, and the group of changes 
kno^ii as propylilization. 1 These “ pneumatoly tic ” (Gr. irytu/xa, 
spirit, vapour, Avtti', to loose, dissolve) processes are ol the first 
importance 111 the genesis ot many ore deposits. I hey are a real 
pait ol the history ol the* magma itself and constitute the terminal 
phases of the volcanic sequence. 

The complicated succession from basic (or ultrabasic) to acid 
types exemplifies! in the history ot many magnets is wrticcted with 

1 The term ” propvhte ” (Gr. irp/nrukov, a gateway) was given 
by Richthofen to a volcanic rock which is supposed to have marked 
a "new epoch in volcanic geology ("cc Andesiii:). 

x*xi. 1 1 a 
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t i on • hing c < »;n | »li (t ni v, m i 1 * ■ * In b»rv «*l iii'livi'lu.il prodint-. 

In each cla-s nl rock crystallize t ion follow a definite uiiir:r. I h' 1 
Ill's | minerals to separate belong to a gro* p known 
Sequence o as j j H , minor accessories ; tins includes 71mm, apatite, 
Lr\ > ta xa- S p| 1( . n ,. inm oxides; thru follow m order oln me, unitin', 
hornblemde, biotite, pli v.iorl'ise, feldspar (beginning "ilk 
the varieties most riel) m lime and ending with those wlneli contain | 
mo a soda), ort hot I.ise, mieroeline and quartz (\Mth mu ropcgmatite). j 
Many exceptions to this rule are known; the same mineral mav | 
< rv -talli/e at two different periods; two or more minerals may 
ers-tallue suiiult aneouslv or the stages m which they form mav 
overlap. But the succession above given holds in the vast mujoritv 
o! r.iMs. h x press* s l m this wav (he more basic minerals pre*ee*de 
the less basic ; it is known as Koseiibusch’s law. 

Types of Sit m tm r.- In some rocks there seems to be lit tie fendenev 
for the minerals to envelop one another. 1 his is true of many 
gabbros. aplites and granites (Plaie III. lig. 7). I he grains then lie 
side bv side, with the faces of the latter moulded oil or adapted to 
the more perleet crvslalhne outlines ot the eailier. More tommonly 
sot n<* closer relationship exi ts between them. Winn the smaller 
ldiomorphic crv-'tals of the Inst tormoil are scattered irregularly 
through the larger and less perfect crystals ot later origin, the 
....... structure is said to be poikilitic (fir. ttoik'iKos, mauv- 

0 ‘ c ‘ coloured, mottled). A variety ot this, known as ophitic 

(Plate 111 . hg.o). is verv characteristic of manydolentcs and diabases, 
in which large plates ol augite enclose many small laths ot plagio 
elase feldspar. Bmlite and hornblende lrequently enclose leldspar 
ophitically ; less eominonlv iron oxides and sphene elo so. In peri- 
dotites the " lustre-mottled “ structure arises from pvroxeue nr 
hornblende enveloping olivine m the same manner (Plate HI. tig. N- . 
In these cases no t rystallographie relation exists between the two j 
minerals (inclosing and enclosed). I 

But often the surrounding mineral has been laid down on the 


in olid toiiu , and when toe exe e s-, ol these has been removed, the 
ternarv tabetic (that mixture ol the three which has the In west 
melting-point) will be produce.! and crystallization of all three 
components will go on simultaneously. 

I inse plot css. s have without doubt a verv clo* • analogy i«, 
the Im ina f 1011 ot igneous rocks. thus in Ceiluin h Kites or por- 
phyries which may be* considered as being essentially mixtures of 
quartz and feldspar, a certain amount of quartz has eivstallized out 
at an early period in tin* torm ot well shaped porph\ ritic crystals, 
and tlu-real ter the remainder of the rodk has solidihed as a very 
tine grained, crvjitocrvstallim* or sometimes micrngiuphic ground 
muss Which consists of’quari 7 and feldspar in intimate ml ermixl im . 

I he latter closely resembles a eutectic, and chemical studies have 
provc-d that within .somewhat narrow limits the composition ot 
these ft'lsitic ground masses is constant. 

But the* comparison must not be pushed too far, as there ate 
always other comjiomnfs than quartz and feldspar (apatite*, zircon, 
biotite* and iron oxides being the most common), am! in rocks of 
this type tin* eases dissolved m the magma play a ve 1 v important 
part. As crystallization goes on. these gases are se*( bee and their 
pressure must unicast* to some extent. Moreover, the feldspar is 
not one mineral but two or perhaps three, there* being always soda 
le ldspar and potash feldspar And usually also a small amount of lime 
lcldsp.tr in these porphyries. 

In a typical basic rock the conditions are* even more complex. 
\ dolerite. tor example, usually contains, as its last products of 
ct vstalli'/ation. pyroxe ne* and leldspar. Of these the latter consists 
of three distinct species, the* former ot an unknown number; and in 
each case they can form mixed crystals, to a greater or h*ss extent 
with one another. IT0111 these considerations it will bee lear that the 
properties of solutions ot two or three independent components, do 
not ncccwmly explain the process of ci vstallization in any igneous 
roc k . 


surface ot 1 he other in such a wav thaf they have certain crystalline 


Parallel 
Growths. ‘ . 

ot 

from anorthite 


es or axes parallel to one another, 'this is known 
“ parallel giowth.” It is best seen in zoned tr\st«ds 
plagioclase leldspar, which may range in composition 
to edigoclase, (lie more acid iavefs being deposited 


regularly on the surfaces of the more basic, Biotite* and muscovite*, 


Very frequently in porphyries not only quartz but leldspar also 
is present m large* well formed e arly crystals. Sinnlailv in basalts, 
augite and feldspar may appear both as phenocrysts and as com- 
ponents ol the ground-mass. As an explanation of this it has been 
suggested that supersaturation has taken place. We may suppose* 
that the augite which was in excess of the proportion necessary to 


hornblende and augite, eiistahte and diallage, e pidute and ortlute, | form the teldspar-augite. eutectic mixture, first separated out. When 
verv* frequently are associated in this way. j the 1 etna imng solution leached the eutectic composition the feldspar 

When two minerals crystallize simultaneously they mav be* 1 did not at once* st.ut crystallizing, perhaps because nuclei are 


intergrown in “graphic" lashion. lln* Inst example is quartz necessary to initiate* crystal growth and these were not at hand; 


Graphic 

Inter- 

growths. 


and orthoilnse occurring together as imcropegmatile 
(Blate II. fig-.. (> and N). The epiartz forms angular 
patches in tlie le ldspar, which though separated have* 
the same crystalline oiientation and one position ot 


extinction, while the IckKp.ir on its part behaves in the saint* way. 


augite went on crystallizing while feldspar lagged behind. Then 
feldspar began and as the mixture was now supersaturated with that 
mineial a consielerable amount ot it was rapidly thrown out of the 
solution. At the same time there would Ik* a tendency for part oi 
the augite, already < 1 ystalli/ed. to be* dissolved and its ctystals 


Two porous crystals thus lntcipcuetratc but the scattered parts of would be corroded, losing their sharp and perfect edges, as is often 
yach mineral maintain their connexion with the others. *1 here observed in rocks of this group. When the neecssat y adjustments 
mav be also a deimite relation between the* crystalline axes of the had been made tlie eutectic mixture would be established and 


two crystals, though this not known in all cases. Augite* also 
occurs in graphic intergrow th with hornblende, olivine and feldspar: 
and hornblende*, cordierite, cpidote* and biotite m graphic inter- 
growth with qmrtz. 

Physical Chcnnshv of Ii'iicnus Rocks, -The great advances that I 
hav«* be<*n made in recent years in our knowledge of physical 
chemistry have vny important be-armgs on petrological mvcstiga 


thereafter the* two minerals would consolidate simultaneously (or 
ne*;irlv so) till ot yMalh/at ie>n was complete*. 

Then* is a good deal of evidence to show that supersalura tion 
is not unimportant in igneous magmas. The frequency with winch 
the'v fomi glasses proves that under certain conditions the molten 
locks are highly viscous. Much will depend also on the presence, 
accidental or otherwise, of nuclei on which a mineral substance 


lions. Especially m the study ot the ge nesis ot igneous rocks we can be deposited. It is known that minei als dilfcr in their tendency 
anticipate that bv this means much light will be* thrown on problems to crystallize, some* doing so verv readily while otheis are slow anil 


which are now very obscure and a complete revolution in our ideas backward. The rate* at which crystallization goes on depends on 
of the conditions which attect crystallization may vet lu* the* con- many factorr.. and there art* remarkable* diltercnccs in this respect 
sequence. Already many important re*sults have been gleaned. between minerals. 


As yet little* work of an exact and quantitative* nature* has been 
done on actual rocks or 011 mixtures re se mbling them 111 composition, 
but at the C arnegie institution 111 Washington, an elaborate* series 
of experiments m the* synthesis ot mineral-, and the properties ot 
mixtures ot these is be*mg earned on, with all the* refinements 
which mode ni science can suggest. '1 he work of l>oelte*r and ol 
Vogt may also be* mentioned m this connexion. At the* same time 
the mathematical theory ot the physical processes involved has 
received mncl. attention, and serves both to direct and to elucidate 
the experimental work. 

A fused mixture of two minerals may be regarded as a solution 
of one on the othe r. If such a solution be cooled down, crystalliza- 
tion will gene rally set in and if the* two components be* 
< a f" t . msas independent (or do not form mixed crystals) one of 
^o u ons. if K . m may be* expected to start crystallizing. On further 
cooling, more of this mineral will separate out till at last a residue 
is lett which contains the two components 111 definite proportions. 
This mixture*, which is known as the: e utectic mixture, iias the lcfcvcst 
melting-point of anv which can be formed from these minerals. 
If heat be* still abstracted the eutectic will consolidate as a whole*; 
its tw'o mineral components will crystallize simultaneously. At 
any given pressure the composition of the eutectic mixture* in such 
a case is always the same. 

Similarly, if theje be three independent, components (none* e»t 
which torms mixed crystals with the others), according to their 
relative amounts finel to the composition of the eutectic mixture 
one # will begin to crystallize; then another will make its appearance 


On the* other hand, there is plenty of evidence to show that 
super-saturation, though probably one of the causes, is not the prin- 
cipal cause e » f the* appearance* of more than one mineral in two 
generations of crystals. In some of the quartz porphyries, for 
example*, there* aie* phcnoci ysts not only of epiartz and feldspar but 
also ot nmtopogmalile. These piovc* that quartz and feldspar were 
not civstalhzmg successively or alternately but simultaneously. 

The great majority ed the* minerals found in igneous rocks are* not 
of simple composition, hut are* mixtures of various elementary 
minerals in very diiterent preventions. This enormously compli- 
cates the theoretical problems of consolidation. It has be*on found, 
fur example, that 111 the case* ot three minerals -one of which is 
independent, while the two othe rs ean tonn mixed crystals- there 
is a large number ol possible sequence s; aml ( what is very impoi taut, 
one mineral may separate* out entirely at’ an early stage*, eir its 
crystallization may be interrupted and not continuous. The* 
letnarv eutectic, which is produced by a mixture of tlnec independent 
minerals, may not in such a case be the last substance to ciystallize, 
and may not be present at all. This is very much 111 accot dance 
with the observed facts ot pe trology; for usually in a rock there is 
oik* mineral which indubitably was the last ot all to finish crystal- 
lizing and contained no appreciable* quantity ot the others. 

As yet we know little about such important questions as the 
composition of the eutectic mixtures of rock-minerals, the ir latent 
heat ot fusion specific heats, mutual solubilities, inversion lempcia 
lures, eSrc. Lntil we* are.* in possession of a large* body of accurate 
information on such points as these the theoretical treatment of 
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l(i' |>mu. . involved in » !n * fi »i in.it ion ol igneous rucks cannot be 

mk ccssf ullv Iiandli « 1 . Hut < very day sees an increase in the amount 
of data available, .md cm outages us to believe that sootui or later 
some of the simpler igneous rocks at any rate will be completely 
explicable oil ph\ sirn-i heiun al principles. 

Rock masses ot igneous origin have no sooner consolidated than 
they be*.; in to change. The gases with which the magma is charged 
are slowly dissipated, lava flows often remain hot and 
steaming lor many years. These gases attack the com 
ponents of th? rock and deposit new minerals in cavities 
and insures. The beautiful zeolites, so well known to 
>f minerals, are largely of this one in. Kven before 
these " post vuk.mu: ” processes have ceased atmospheric deconi 
position begins. Jvain, frost, caibonic acid, oxygen and other 
agents operate continuously, and do not cease till the whole mass 
. crumbled down and most ot its ingredients have been icsolved 
into new products. In the classiliru I ion of rocks these secondary 
t li.mges are gem tally consideied unessential; rocks are Uassilicd 
and described as if they were ideally liesh, though this is rarely 
the case 111 lKtlme. 

Kpigimtir change (secondary processes) may be arranged under 
a number o i headings, each ot which is typical of a group of rocks 
or lock- forming minerals' though usually more than 
one of these alterations will be found 111 progress in the 


Secondary 

Changes. 


same rock. Silic duration, the replacement of the minerals 
by crystalline 01 crypto crystalline silica, is most common in acid 
locks, such as ihvolite, but is also lound in serpentine, Ac. Kaolim- 
/aUoii is the decomposition of the leldspnrs, which are the commonest 
minerals of igneous locks, into kaolin (along with quartz, muscovite, 
Ac.); it is best shown by granites and syenites. Serpen timzat ion 
is the alteration of olivine to serpentine (with magnetite); it is 
typical of pendotites, blit occuis in most of the basic: locks. I11 
uraht i/at ion secondary hornblende replaces augite; this occurs 
\ erv generally in diabases; c hloritization is the alteration of augite 
1 1 not ite or hornblende) to chlorite, and is seen in many diabases, 
diorites and gi eenstones. Fpulotization occurs also in rocks of 
tins group, and consists in the development of epidote from biotitc, 
hoinbleiide, augite or plagiocla.se feldspar. 


The sedimentary rock's , which constitute the second great group, 
have many points in common that distinguish them from the 
igneous and the metamorphic. They have all originated on 
the surface of the earth, and at the period of their formation 
were exposed only to the temperature of the air and to atmo- 
spheric pressure (or the pressures which exist at the bottoms of 
seas and lakes). Their minerals are in most cases not susceptible 
to change when exposed to moist air or sea, and many of them 
are hydrated (chlorite, micas, &<\), or oxidized (iron ores), or 
contain carlfonir acid (calcite, dolomite). Tin* extent, however. 
In whit h this is the case depends largely on the rapidity with 
which they have accumulated; coarse* rocks quickly piled up 
often consist of materials only partly weathered. When 
crystalline, the sedimentary rocks arc usually soluble at low 
temperatures. The members of this group occur in beds or 
strata, hence they are often known as the stratified rocks; the 
upper beds are always of later formation than those which 
underlie them, except (as may happen when great disturbance 
has taken place*) the whole series is inverted or # overturned. 
Many of the stratified rocks have been formed by # the agency of 
moving water (rivers, currents, Scv.) and are grouped together 
, 1 ^ “ aqueous ” rocks; others have been deposited by the wind 
in deserts, on sandy beac hes, &r. (these are “ aeolian "). 
Others are the remains of animals or of plants, modified by the 
action of time, pressure and percolating water. Lastly, we find 
beds of crystalline nature, such as rock-salt and gypsum, which 
have been formed by the desiccation of saline waters; other 
crystalline stratified roc ks, such as dolomite and many bedded 
iron-stones, are replacement products due to the introduction 
of mineral matter in solution, which replaced the original roc k 
mass partially or wholly. 

When the rocks exposed at the earth's surface give way before 
Lite attack of the agencies of denudation, they crumble down and 
arc resolved into two parts. One of these consists ot solid material 
{sand, clay and angular debris) insoluble in carbonated waters; 
the other part is dissolved and washed away. The undissolved 
residues, when they finally come to rest, form clastic sedimentary 
r*»cks (sandstone, conglomerate, shale, & c.). The dissolved por- 
tions are partly transferred to the sea, where they help to increase 
store of salts, and may again be precipitated as crystalline 
sedimentary rocks; but they are also made use of by plants and 
by animals to form their skeletal and vital tissues. From this 
latter portion the rocks of organic origin arc built up. These 


may also contain 1 ei Iran ingredients derived from the atmosphere 
(nitrogen, carbon in coals. \ r c.). 

We have thus three types of sediments of distinct origin, which 
may be named the clastic (or fragmental), the crystalline and the 
organic. 

The clastic materials mav accumulate in situ , and then differ 
( chiefly in their disintegrated and weathered state from the parent 
rock masses on winch they rest. The best example of . 

these art* the soils, but in elevated regions angular broken «mss : „€, 

rock often covers large areas. Mure usually they are transported 
by wind or water f and become sorted out according to their size 
and density. The coarsest debris comes first to rest and is least 
worn and vveatheicd; it includes screes, gravels, coarse sands, »Vi\, 
and consolidates as conglomerates, breccias and pebbly grits. The 
bedding of these locks is rudimentary and imperfect, and as each 
bed is traced along its outcrop it frequently changes its character 
with the strata on which it rests. The most finely divided sediment 
tiavels larlhest , and is laid down in thin unitoim sheets of wide 
extent. It is known as mud and clav; around the shores of our 
j continents, at distances of a hundred miles and more from land, great 
1 sheets of mud are spread over the ocean floors. This mud contains 
j minute* particles oi quail/ and of feldspar, but consists essentially 
ot linely divided scaly minerals, which by their small size and Hat 
shape tend to remain suspended in water for a very long time. 
Chlorite, white micas and kaolin art* the best examples of this class 
of substances. Wind action is even more etteclive than water in 
separating and removing these tine particles. They to a very large 
extent escape mechanical attrition, because they are transported in 
suspension and are not swept along the ground or the bottom of the 
sea; lienee they are mostly angular. Fragments of intermediate 
magnitudes (from of an inch to £ ot an inch) are classed as 
sands. They consist iaigclv ot quartz, because it does not weather 
into scaly minerals like feldspat, and having but a poor cleavage, 
does not split up into (lakes like mica or chlorite. These quart/ 
grains have been rolled along and are usually rounded and worn 
(Plate IV, fig. 1). More or less of garnet feldspar, tourmaline, zircon, 
rutile, t\x., are mixed with tin* quartz, because these are hard 
minerals not readily decomposed. 

Tlu* mechanical sorting bv the transporting agencies is usually 
somewhat incomplete, ami mixed types of sediment result, such as 
gravels containing sand, or clays with coarser arenaceous particles. 
Moreover, successive layers of deposit may not always be entirely 
similar, and alternations of varying com ]x)si lion may follow one 
another m thin laminae: e.i*. laminae of arenaceous material in beds 
of clay and shale. Organic matter is frequently mingled with the 
liner grained sediments. 

These tlnee types have been named the psephitic (or pebbly; 
Gr. \p ii<f>os , pebble) ; psamniitic (or sandy. Or. ^ajujuoy, sand), and 
politic (or muddy : Gr. miAos, mild). 

Two groups of clastic sediments deserve special treatment % 
The pyroclastic (Gr. Hu/), hie, and nAuaros, broken) rocks of volcanic 
oiigin, consist mostly ot broken pieces of lava (bombs, ash, < Sic.) 
Plate IN’, fig. z), and only a< c idrutallv contain oilier rocks or ios-als. 
Tliev are stratified, and may be coarse or tine, but aic* usually much 
less perfectly soiled out, according to their fineness, than ordinary 
aqueous or aeolian deposits. 1 lie glacial < lays (boulder clays), 
representing the giound moiames ol untuiit gl.u lers and lie sheets, 
.ire characterized by tin* veiy variable size of their ingredients and 
the striated, blunted sub-angular form ol the huger rock bag 
mi nts. In them stratification is exceptional and lossils an* very 


The crystalline sedimentary locks have been deposited from solu- 
tion in water. The commonest types, such as rock salt, gypsum, 
anhydrite, carnalhte, aie known to have arisen by tin* „ ... 
(vaporution of enclosed saline lakes exposed to a dry 
atmosphere. They occiu usually 111 Ixds with layers ol red clay and 
marl; some limestones have been formed by calcareous waters 
containing carbonate ol lime dissolve'll in an excess ol carbonic 
acid; with the escape ot the volatile gas the mineral matter is pro - 
cipitated (sinters, Strudel stem, iVr.). Heated waters on cooling 
may yield up part, of their dissolved mineral substances; thus sili- 
ceous sinters are produced around geysers and hot springs in many 
paits of the world. I here seems no reason to separate from these 
the veinstones which Jill the lisstir.es by which these waters rise to 
the surface. They differ from those above enumerated in being 
more perfectly crystallized and in having no definite stratification, 
but only a banding parallel to the more or less vertical walls of the 
fissure. Another subdivision of this class of rocks is due to recrystal- 
lization or crystalline replacement of pre-existing sediments. Thus 
limestones ate dolmrutized or converted into ironstones, Hints and 
chins, by percolating waters which remove the lime salts and 
substitute for them compounds ot iron, magnesia, silicon, and so on. 
This mav be considered a kind of metamorphism; it is generally 
known as metasomatism (qv.). # 

The rocks of organic origin may be due to animals or plants. 
They are of great importance, as limestones and coals belong to 
this group. They aie the most fossiliferous «of all 0*1 
rocks; but clastic sediments are often rich in fossils rg tt Cm 
though crystalline sediments rarely are. Th|y may be sub- 
divided, according to their dominant components, into calcareous. 
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carbonaceous. siliceous, ferruginous, and so on. The calcareous 
organic rock* may consist principally of foraminitera, crinoids, 
corals, brachiopoda, mollusca, polvzoa, Ac. Most ot them, however, 
contain a mixture of organisms. By crystallization and inetaso- 
ii) a tic changes tlu-yottcn lose their organic structures; metamorpliism 
of any kind has the same ettect. The carbonaceous rocks un- 
essentially plant deposits; they include peat, lignite and coal. 
T 1 • siliceous organic rocks include radiolanan and diatom oozes; 
in the older formations they occur as radiolarian cherts. l ; lint 
nodules owe their silica to disseminated fossils of tliis nature which 
have been dissolved and redeposited l>v concretionary action. 
Some kinds ot siliceous sinter may be produced by organisms in- 
habiting hot silieated waters. Calcareous oolites in the same way 
mav have arisen through the agenev of minute plants. Bog iron 
ores also mav be of organic rather than of merely chemical origin. 
The phosphatic rocks so extensively sought after as sources of fertil- 
izing agents for use in agriculture are for the most part of organic 
origin, since thev owe their substance to the remains of certain 
\ a n dies of animals which secrete a phosphatic skeleton; but most 
o 1 them no longer show organic structures but have been converted 
into nodular or concretionary forms. 

All sediments are at first in an incoherent condition (e.q. sands, 
clays and gravels, beds of shells, &e.) , and in this state they may 
remain lor an indefinite period. Millions of years have 
Lementa- c-Inp^ed since some of the early Tertiary strata gathered 

* on the ocean floor, yet they are quite triable (r.q. the 

London Clay) and ditfer little from many recent accumulations. 
There are lew exceptions, however, to the rule that with increasing 
age sedimentary rocks become more and more indurated, and 
the older they are the more likely it is that they will have 
the firm consistency generally implied in the term " rock.” The 
pressure of newer sediments on underlying masses is apparently 
one cause of this change, though not in itself a very powerful 
oik*. More efficiency is generally ascribed to the action of 
percolating water, which takes up certain soluble materials and 
redeposits them in pores and cavities. This operation is probably 
accelerated by the increased pressure produced by superincumbent 
masses, and to some extent also by the rise of temperature which 
inevitably takes place in rocks buried to some depth beneath 
the surface. The rise of temperature, however, is never very 
great ; we know more than one instance of sedimentary deposits 
which have been buried beneath four or five miles of similar strata 
{e.q. parts of the Old Red Sandstone), yet no perceptible difference 
in condition can be made out between beds of similar composi- 
tion at tlu* top of the series and near its base. The redeposited 
cementing material is most commonly calcareous or siliceous. 
Limestones, which were originally a loose accumulation of shells, 
corals, &c., become compacted into firm rock in this manner; and 
the process otteri takes place with surprising case, as for example 
mi the deeper parts of coral reefs, or even in wind-blown masses of 
shelly sand exposed merely to the action of rain. The cementing 
substance may be regularly deposited in crystalline continuity on 
the original grains, where these were crystalline; and even in sand- 
stones (such as Kentish Rag) a crystalline, matrix of calcitc often 
envelopes the sand grains. The change of aragonite to calcitc and of 
calcite to dolomite, by forming new crystalline masses in the 
interior of the rock, usually also accelerates consolidation. Silica 
is less easily soluble in ordinary waters, but even this ingredient 
of rocks is dissolved and redeposited with great frequency. Many 
sandstones are held together by ail infinitesimal amount of colloid 
or cryptocrystalline silica; when freshly dug from the quarry they 
are soft and easily trimmed, but after exposure to the air for some 
time they become much harder, as their siliceous cement sets and 
passes into a rigid condition. Others contain fine scale's of kaolin 
or of mica. Argillaceous materials may be compacted by mere 
pressure, like graphite and other scaly minerals. Oxides and 
carbonates of iron play a large part in many sedimentary rocks and 
are especially important as colouring matters. The red sands and 
limestones, for example, which are so abundant, contain 
Loiorat on. sma p am0 unts of feme oxide (haematite), which in a 
finely divided state gives a red hue of .all rocks in which it is 
present. Limonite, on the other hand, makes rocks yellow- or 
lirowYi; oxides of manganese, asphalt and other carbonaceous 
substances are the cause of the black colour of many sediments. 
Bluish tints result sometimes from the presence of phosnhates or of 
fluorspar; while green is most frequently seen in rocks which contain 
glauconite or chlorite. 

Metamorphic Rocks. The metamorphic rocks, which form the 

third great subdivision, are even more varied than the igneous 
and the sedimentary. They include representatives of nearly 
all kinds of the other two classes, their common characteristic 
being that they have all undergone considerable alterations in 
structure or in mineral composition. The agencies of meta- 
morphism ((/ 6 v.) are of two kinds — thermal and regional. In the 
former case contact with intrusive igneous masses, such as 
granite, laccolitep or dikes, have indurated and recrystallized 
the# original rock. In the second case the actions are more 


complex and less clearly understood ; it is evident that pressure 
and interstitial movement have had a powerful influence, 
possibly assisted by rise of temperature. In thermal or contact 
alteration the rocks are baked, indurated, and often in large 
measure recrvstallized. In regional metamorphism recrystal- 
lization also goes on, but the final products arc usually schists 
and gneisses. It is as a rule not difficult to distinguish the 
two classes of metamorphic rocks at a glance, anil they may 
conveniently be considered separately. 

When a rock is contact altered by an igneous intrusion it very 
frequently becomes harder, more crystalline and more lustrous, 
owing to the development of many small crystals in its Thcrmo- 
mass. Many altered rocks ot this type were formerly . ’ 

ailed hornsfotu-s, and the term hornfehes (tier. phjsm. 
Hurnfels) is often used by geologists to signify those* 
tine grained, compact, crystalline products of thermal metamor- 
plusiii. A shale becomes a dark argillaceous hornfels, full of tiny 
plates of brownish biotite; a marl or impure limestone changes to 
a grey, yellow or greenish lime silieate-horntels, tough and splintery, 
with abundance of augite, garnet, wollastonite and other minerals 
in which lime is an important component. A diabase or andesite 
becomes a diabase hornfels or andesite liorniels with a large 
development of new hornblende and biotite and a partial recrystal- 
lization of the original feldspar. A chert or flint becomes a finely 
crystalline quartz rock; sandstones lose their clastic structure and 
are converted into a mosaic of small close-lifting grains of quartz. 

ff the rock was originally banded or foliated (as, for example, a 
laminated sandstone or a foliated calc-sehist) this c haracler may not 
be obliterated, and a banded hornfels is tlu* product; fossils even may 
have their shapes preserved, though entirely recrvstallized, and in 
many contact altered lavas the steam cavities art* still visible, though 
their contents have usually entered into new' combinations to form 
minerals which were not originally present. The minute structures, 
however, disappear, often completely, if the thermal alteration is very 
protound; thus small grains of quartz in a shale are lost or blend 
with the surrounding particles of clay, and the fine ground mass of 
lavas is entirely reconstructed. 

By recrystallization in this manner peculiar roeks of very distinct 
types are often produced. Thus shales may pass into cordierite 
roeks, or may show large crystals of andalusite (and ehiastolite, 
I 'late IV. fig. q),staurolile, garnet, kyanite anil sillunanite. A consider- 
able amount of mica (both muscovite and biotite) is .simultaneously 
formed, and the resulting product has a close resemblance to many 
kinds ot schist. Limestones, if pure, are often turned into coarsely 
crystalline marbles (Elate IV. fig. 4); but if there was an admixture 
of clay or sand in the original rock such minerals as garnet, epidote, 
idocrase, wollastonite*, will be present. Sandstones when greatly 
heated may change into coarse quartzites composed of large* clear 
grains of quartz. These more intense stages of alteration are not 
so commonly seen in igneous rocks, possibly because their minerals, 
being formed at high temperatures, arc not so easily transformed or 
recrystallized. 

In a few cases rocks are fused and in the dark glassy product 
minute crystals of spinel, sillitnanite and cordierite may separate 
out. Shales are occasionally thus altered by basalt dikes, and frlds- 
pathic sandstones may be completely vitrified. Similar changes 
may be induced in shales by the burning of coal seams or even by 
an ordinary furnace. 

There is aiso a tendency for interfusion of the igneous with the 
sedimentary rock. Granites may absorb fragments of shale or 
pieces of basalt. In that case hybrid rocks arise* which have not 
the characters of normal igneous or sedimentary rocks. Such (‘Meets 
are scarce and are usually easily recognized. Sometimes an invading 
granite magma permeates the rocks around, filling their joints 
and planes ot bedding, Ac., with threads ot quartz and feldspar. 
This is very exceptional, but instances of it are known and it may 
take place on a large scale. 

The other type of metamorphism is often said to be regional; 
sometimes it is called dynamic, but these terms have not strictly 
the same connotation. It may be said as a rule to make 
the rock more crystalline and at the same time to give Regional 
it a foliated, schistose or gneissic structure. This latter Metamor- 
consixts in a definite arrangement of the minerals, so that: P Msm • 

such as are platy or prismatic (e.q. mica and hornblende, which are 
very common in these rocks) have their longest axes arranged parallel 
to one another. Fur that reason many of these rocks split readily 
in one direction (schists). The minerals also lend to aggregate 
in bands; thus there are seams of quartz and of mica in a mica schist, 
very thin, but consisting essentially of one mineral, 'these seams 
are called folia (leaflets), and though never very pure or very persis- 
tent they give the rock a streaked or banded character w-hen they 
are seen edgewise (Plate IV. figs, o, 7, H). Along the folia composed of 
the soft or fissile minerals the rocks will sever most readily, and the 
freshly split specimen will appear to be* faced or coated with this 
mineral; for example, a piece of mica schist looked at facewise might 
be supposed to consist entirely of shining scales of mica. On the 
edge ot the specimen, however, the white folia of granular quartz 
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be visible. In gneisses these alternating folia are thicker and 
less regular than in schists; they are often lenticular, dying out 
rapidly. Gneisses also, as a rule, contain more feldspar than schists 
do, and they are tougher and less fissile. Contortion or crumpling 
(Plate IV. fig. 0) of the foliation is by no means uncommon, and then 
the splitting faces arc undulose or puckered. The origin of schistosity 
or foliation’ is not perfectly understood, but it is clear that in many 
cases it is due to pressure* acting in a direction perpendicular to the 
banding, and to interstitial movement or internal flow arranging 
tlie mineral particles while they are crystallizing. 

Rocks which were originally sedimentary, and rocks which were 
undoubtedly igneous, are converted into schists and gneisses, anti it 
originally of similar composition they may be very difficult to dis- 
tinguish from one another if the metamorphism has been great. 
A qmirtz-porphyry, for example, and a fine leldspathic sandstone, 
may both be converted into a grey or pink mica-schist. Usually, 
however, we may distinguish between sedimentary and igneous 
schists and gneisses. Often the metamorphism is progressive, and 
if the whole district occupied by these* rocks be searched traces of 
bedding, of clastic structure, uncon formability or other evidence 
may be obtained showing that we are dealing with a group ot altered 
•diments. Jn other cases intrusive junctions, chilled edges, con- 
tact alteration or purphyntic structure may prove that in its original 
nditiou a inctamorphic gneiss was an igneous rock. M he last 
appeal is often to the chemist, for there, are certain rock types which 
occur only as sediments, while others are iomul only among igneous 
masses, and. however advanced the metai.iorphism may be, it rarely 
modilics the chemical composition of the mass very greatly. Sik h 
rocks, for example, as limestones, calc-schists, dolomites, quartzites 
and aluminous shales have very definite chemical characters which 
distinguish them even when completely rec rvstalli/ed. 

The schists and gneisses are classified according to the minerals 
they consist of. and this depends principally on their chemical 
composition. We have, for example, a group of mctamorphic 
limestones, maiblcs, calc-schists and cipolins, with crystalline 
dolomites; many of these contain silicates such as mica, tremolite, 
diopside, sea polite, quartz and feldspar. 1 hev are derived from 
calcareous sediments of dilfercnl degrees of purity. Another group 
pi rich in quail/, (quartzites, quart/, schists ami quartzose gneisses), 
with variable amounts of white and black mica, garnet, feldspar, 
zoisite and hornblende. These were once sandstones and arenaceous 
rocks. The graphitic schists may readily Ik* believed to represent 
sediments once containing coaly matter or plant remains; there 
are also schistose ironstones (haematite-schists), but mctamorphic 
beds of salt or gypsum are exceedingly uncommon. Among schists 
igneous origin we may mention the silkv cale-schisls, the Inhaled 
sorpi ntines (once ultrabasic masses rich in olivine), and Ihe w hite 
mica schists, pnrphvroicls and banded halleflintas, which have been 
derived from rhyolites, quartz-porphyries and acid fulls. The j 
majority of mica-schists, however, are altered clays and shales, and 
pass into the normal sedimentary rocks through various types of 
phylliie and mica-slates. They are among the most common inota- 
liiorpluc tucks; some of them are graphitic and others calcaicous. 
The diversity in appearance and composition is very great, but they 
form a well defined group not difficult to recognize, irom the abun- 
dance of black and white micas and their thin, foliated, schistose 
character. As a special subgroup we have the andalusitc-, stauro- | 
Jitc-, kyanitc- and siJIimanit e-schists, together with the cordienle ! 
gneisses, which usually make their appearance in the vicinity of | 
gncissnse granites, and have presumably been affected by contact 
alteration. The more coarsely foliated gneisses are almost as 
frequent as the mica-schists, and present a great variety of types 
differing in composition and in appearance. They Contain quartz, 
one or more varieties of feldspar, and usually mica hornblende or 
augite, often garnet, iron oxides, Ac. Hence in composition they 
resemble granite, differing principally in their foliated structure. 
Many of them have “ augen " or large elliptical crystals, mostly 
feldspar but sometimes quartz, which are the crushed remains of 
purphyritic minerals; the foliation of the matrix winds around these 
augen’ closing in on each side. Must of these augen gneisses are 
mctamorphic granites, but sometimes a conglomerate bed simulates 
a gneiss of this kind rather closely. There, are other gneisses, which 
were derived from leldspathic sandstones, grits, arkoses and sedi- 
ments of that order; they mostly contain biotitc and muscovite, 
but the hornblende and pyroxene gneisses are usually igneous rocks 
allied in composition to the hornblende-granites and quartz-diorites. 
The mctamorphic forms of dolciite, basalt and the basic igneous 
rocks generally have a distinctive facies as their pyroxene and olivine 
are replaced by dark green hornblende, with often cpidoto, garnet 
and biotitc. These rocks have* a well developed foliation, as the 
prismatic hornblendes lie side bv side in paralle l arrangement. The 
majority of amphibolites, hornblende schists, foliated epidiorites 
and green schists belong to this group. Where they are least 
altered they pass through chloritic schi.ds into sheared diabases, 
baser gabbros and other rocks in which remains of the original 
igneous minerals and structures occur in greater or less profusion. 

JilHI.loGRAl’liY. Most textbooks of geology treat of petrology in 
more or less detail (see Gkology: § Bibliography). Elementary 
books on petrology include E. 11 . Hatch, J Virology /5th ed., London, 
lyou); L. V. Tiisson, AWf* anil Rock auneiah (New York, 1908) ; 
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f |. D. Dana, Handbook of Mineralogy and Petrography (12th ed., 
I New York, 1908); A. llaiker. Petrology for Students (4th ed., 
Cambridge. 1908); G. A. J. Cole, Aids to Practical Geology 
(oth ed., London, 1909). For rock minerals consult f. I’. Iddings, 
l\oc k Minerals (New York, iqo(»); A. Johannson, Determination 
of Rock-forming Minerals (New York, 1908) ; E. llussak and 
E. G. Smith, Determination of Roik-lonnmg Minerals (2nd ed., 
New York, 1893); N. H. and A. N. Wituhcll, Optical Mineralogy 
(New York, 1909). On the classification and origin of rocks 
see A. Harker, Natural History of igneous Rocks (London. 1009); 
|. P. Iddings, Igneous Rocks, (Sow York, 1909); Cross, hidings, 
Washington and Pirsson, Quantitative Classipcation of i gin oils 
Rocks (Chicago, 1902); C. Van Ilise, Mrtamoi phism (Washington, 
loo.f) ; A. V. Merrill, Rocks, Rock-weathering and Soils (London, 
1897); C. Doelter, Petrogenesis (Brunswick mo<>) ; J. 11 . J.. Yogi, 
Stiikatschmclzlosungrn (Christiania, 1903); E. Eouque and A. 
Michel Levy, Synthise. des miniraux ct dcs inches (Pans, 1882). 
The principal authorities on the analysis and chemical composition 
of rocks are J. Roth, Ucitrrigc zur Petrographic (Berlin, 1873-1881); 
A. Osann, livitrage zur chcmischen Pctrogiaphic (Stuttgart, 1903); 

( H. S. Washington, Manual of the Chemical Analysis of Rocks (New 
, York. J Qo.j) and Chemical Analyses of Igneous Rocks (Washington, 

■ 1004); E. W. Claike, Analyses of Rocks (Washington, mop; Max 
j Dittrich, Anleitung :uv Grstrinsanalysr (Leipzig, 1005); W. E\ Ililh 
brand, Analysis of Silicate and Carbonate Rocks (Washington, 1907). 

The great systematic treatises on i Virology are E\ Zirkcl, 
I ehrbiich dcr Petrographic (2ml ed., Leipzig, 1894. 3 vols.); II. Rosen- 
buscli, Mikroskopische Physiographic (41I1 ed., Stuttgart, 1009. 2 vols.) 

Useful German handbooks include : E. Weinschenk. Polansations- 
mikroskop, Gesteinsbtldende Miner at mi and Gestnnskumle (2nd ed.. 
Freiburg, 1907, Ac.); R. Keinisch, Petrographische s Praktikum (2nd 
ed., Berlin, 1907); H. Rosenbusch, Elcmentc der Gestenisle/ne (3rd 
ed., Stuttgart, 1909); A. Grubenmann, Die hrystallinen Schirfrr 
(Berlin, 1907); 1 *\ Loewisson Lessing, Pi/rographischrs I./xikon 
(1893 and 1808, also a Fr. ed.. 1901); F. Rinne, Praktisrhe Gcstnns- 
kunde (2nd ed., llanovcr, 1903). 

The principal French works are E. Janneffaz, J.es Roches (3rd 
ed., Baris, 1900); E\ Foiiquc and A. Michel Levy, Minnalogic 
nnerographic/ue (Baris, 1870); A. Michel L£vy and A. Lacroix, i.rs 
Mincraux des roehes (Bans, 1888); A. Lacroix, Mnu'ralogic de la 
Prance ( 1 ., 11 ., Paris, 1893); and l.es Enclaves des loihcs nuptuus 
(Macon, 1893). 

I British Petrography is the subject of a special work by J. J. II. 

| Trail (London, i8«S8). Much into* tun turn about' rocks is continued 
j in the memoirs of the various geological surveys, and in (hunt, fount, 
of the Gcol. Soc. of London, Minn alogical Magazine , Geological 
Magazine, Tschenuak’s Mineralogist he M itlhn/nngrn (Vienna), 
Neues Jahibuch fur Minnalogic (Stuttgart), Journal of (,eofogy 
(Chicago), Ac. ‘ (J. S. F.) • 

PETRONEL, a Tfith or 17th century fire-arm, defined bv 
1 \. Barret ( T hear ihe and Praclikc of Modern Wanes, 1598) as 
a “horseman's peere." It was the fire-arm which developed 
on the one hand into the pistol and on the other into the carbine. 
The name (Fr. pet) duel for poitrinal) was given to the weapon 
either because it was fired with the butt resting against the chest 
( poitrinc , Eat. pectus) or because it was carried slung from a belt 
ac ross t he c hest. 

PETRONIUS (G. (?) 1 Petronius Arbiter), Roman writer of 
the Neronian age. llis own work, the Satirae , tells us nothing 
directly of his fortunes, position, or even century. Some lines 
of Sidonius Apollinaris refer to him and are oln-n taken to imply 
that he lived and wrote at Marseilles. If, however, we anepl 
the identification of this author with the Petronius of Tacitus, 
Nero’s courtier, we must suppose either that Marseilles was hi, 
birthplace or, as is more likely, that Sidonius refers to the novel 
itself and that its scene was partly laid at Marseilles. 'The chiel 
personages of the story are evidently strangers in the town., 
of southern Italy where we find them. Their Greek-sounding 
names (Encolpius, Aseyltos, Giton, Are.) and literary training 
acc ord with the characteristics of the old Greek colony in the jst 
century a.d. The high position among Latin writers asc ribed 
by Sidonius to Petronius, and the mention of him beside 
Mer&nder by Macrobius, when compared with the absolute silent e 
of Quintilian, Juvenal and Martial, seem adverse to the opinion 
that the Satirae was a W'ork of the age of Nero. But Quintilian 
was concerned with writers who could be turned to use in the 

1 The MSS. of the Satirae give no praenomm. Tacitus’s Petronius 
is Gains, though the elder Pliny and Plutarch cslll him Titus. The 
name Arbiter, given him by later writers, is not an ordinary cog- 
nomen; it mav have been bestowed on him Ay contemporaries 
from the* fact that his judgment was rcgaidcd as the criterion of 
good taste. t » 
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education of an orator. The silence of Juvenal and Martial 
may be accidental, or it is possible that a work so abnormal in 
form and substance was more highly prized by later generations 
than by the author's contemporaries. 

A comparison of the impression the book gives us of the 
character and genius of its author with the elaborate picture 
of the courtier in Tacitus certainly suggests the identity of the 
two. Tacitus, it is true, mentions no important work as the j 
composition of his C. Petronius: such a work as the Sahrae he 
may have regarded as beneath that dignity of history which he 
so proudly realized. The care he gives to Petronius's portrait 
perhaps shows that the man enjoyed greater notoriety than was 
due merely to the part he played in history. “ lie spent his 
days in sleep, his nights in attending to his official duties or in 
amusement, bv his dissolute life he had become as famous as 
other men bv a life of energy, and he was regarded as no ordinary \ 
profligate, but as an a< < omplished voluptuarv. His reckless 
treed' >m of speech, being regarded as frankness, procured him 
p tpularitv. Wt during his provincial governorship, and later 
when he Judd the utlice of consul, he had shown vigour and 
capa< itv h>r affairs. Afterwards returning to his life of vicious 
indulgetn c, he became one of the chosen art le of Nero's intimates, ! 
and was looked upon as an absolute authority on questions of 
taste (arbiter elr^inhae) in < onnexion with the science of luxurious 
living." 1 Ta< itus goes on t<> sav that this exc ited the jealousy 
of Tigellinus, an accusation followed, and Petronius committed 
suicide in a way that was in keeping with his life and character. 
Pie selc'< ted the slow process of opening veins and having them 
bound up again, whilst he conversed on light and trifling topic s 
with his friends. Tie then dined luxuriously, slept for some 
time, and, so far from adopting the common prac tice of flattering 
Nero or Tigellinus in his will, wrote and sent under seal to Nero 
a document which professed to give, with the names of his 
partners, a detailed account of the abominations which that 
emperor had practised. 

A fact confirmatory of the general truth of this graphic 
portrait is added by the elder Pliny, who mentions that just 
before his death he destroyed a valuable murrhine vase to 
prevent its falling into the imperial hands. l)o the traits of 
this picture agree with that impression o f himself which the 
author of the S 'ulnae has left upon his work ? That we possess 
therein part of the document sent to Nero is an impossible 
theory. Our fragments profess to he extracts from the 
fifteenth and sixteenth books of the Satirac: Petronius could 
not have composed one-tenth even of what we have in the time 
in which he is said to have composed his memorial to Nero. 
We may be sure too that the latter was verv frank in its language, 
and treated Nero with far greater severity than the Banquet 
treats Trimalchio. On the other hand, it is c lear that the creator 
of Trimalchio, Kncolpius and Oiton had the experience, the 
inclinations and the literary gifts whic h would enable him to 
describe with forcible mockery the debaucheries of Nero. And 
the impression of his personality does in another respect corre- 
spond closely with the Petronius of the Annals in the union 
of immoral sensualism with a rich vein of cynical humour and 
admirable taste. 

The style of the work, where it does not purposely reproduce 
the solecisms and colloquialisms of the vulgar rich, is of the 
purest Latin of the Silver age.- Nor would there be any point 
in the verses on the capture of Troy and the Civil War at any 

1 Ann. xvi. iS. 

2 The false taste in literature and expression fostered by the 
d e clam ati ones is condemned by both Pcrsius and Petronius on the 
same grounds. Cf. too Pers. i. 121, hoc ego apertum, hoc ridere nhrum, 
tam nil, nulla tihi uendo I liade with Sat. 52, meum mtcllegcrc nulla 
pecunia u«ndo\ Pers. ii. g, O si chulliat patruus , praeclarum f units, el 
o si sub rastm ere pet ardent i mihi seria with Sat. .SK, Alius donum 
prnmittit, si prapinqaum divitem extulcrit, alius si the saurian c f fader it , 
and 42, homo unimam ehulliit\ Pers. iv. 20, mat . . . quantum non 
tmlvus abetrUt vvitl^ Sat. 37. fundos habet qua nnlvi volant. Doth use* 
the rare word haro. Animam cbulhre occurs in Seneca's A pocolo- 
cyntosis, and the rerbal resemblances illustrate perhaps rather the 
common use by both writers of the vulgar style. Cf. for resemblances 
to the style of the younger Seneca and the date of t lie* work in general, 
Studer, Rh. Mbs. &}.»,)• 


other era than that in whic h Nero s 7 ><?/<vand Lucan s Phavsal.a 
were fashionable poems. The reciting poet indeed is a feature 
of a later age also, as wc learn from Martial and Juvenal. But v> .* 
know from Tacitus that the luxury of the table, so c onspicuous in 
Trimalehio's Bmu/uttAcW out of fashion after Nero (Ann. 3. 55). 

Of the work itself there have been preserved 14 1 sections of 
a narrative, in the main consecutive, ifl though interrupted In- 
frequent gaps. The name Satirac , given in th<- best MSS., 
implies that it belongs to the type to which Varro, imitating 
the Greek Menippus, had given the character of a medley ot 
prose and verse composition. But the string of fid itious name 
live by which the medley is held together is something quite 
new in Roman literature. This careless prodigal was so happily 
inspired in his devic es for amusing himself as to introduce to 
Rome and thereby transmit to modern times the* novel hoed 
on the ordinary experience of contemporary life :: the pre- 
cursor of suc h novels as Gil .Bias and Roderick Random. 'I here 
is no e\ idence of the existenc e of a regular plot in the fragments, 
but wc* find one central figure, Rncolpius, who professes to nan ate 
his adventures and describe all that he saw and heard, whil-L 
allowing various other personage's to exhibit their peculiarities 
and express their opinions dramatic-ally. 

The* fragment opens with the appearance of t lie* hero, Kncolpius, 
who seems to be* an itinerant lecturer trav oiling with a companion 
named Ascvllos and a bov (Iiton, in a potlico ol a (beck town, 
in Campania. An admirable lecture on the false taste in literal me, 

1 resulting tiom the prevailing system of education, is n plied to bv a 
rival declaimer, Agamenino, who shifts the* blame from the teac hers 
to the parents. The central personages ol the story next go through 
1 a series of questionable adventures, in the* course of which they are 
I involved in a charge ot robbery. A day or two after t la v ai e present 
I at a dinner given by a lreedmnn of enormous wealth, Trimalchio, 
who entertained with ostentatious and grotesque extravagance 
a number of men ol Ins own rank but less prosperous. We listen to 
the ordinary talk ot the guests about their neighbours, about the 
j weather, about the hard times, about the public games, about the* 
education of their children. We recognize in an extravagant, form 
the same kind of vulgarity and pretension which the* satirist of all 
times delights to expose in the illiterate* and ostentatious millionaires 
! ot the* age. Next day Kncolpius separates from lus companions 
! in a tit of jealousy, and, after two or three days' sulking and brooding 
on his levenge, enters a picture galleiy, where lie meets with an old 
poet, who, after talking sensibly on the decay ot art and the* infeiior- 
itv ot the painters of the* age to the old masters, proceeds to illustrate 
! a picture of the cap! urc* of l iny bv some verses on that theme. This 
! ends in those who arc* walking 111 the adjoining colonnade driving 
' him out with stones. The scene is next on board ship, where 
! Kncolpius finds he has fallen into the hands of some old enemies, 
j Tliev arc* shipwrecked, and Kncolpius, (iiton and the old poet get 
1 to shore* in the neighbourhood ol ( rolona, where*, as the inhabitants 
j are notorious fortune-hunters, the adventurers se t up as men of 
j fortune. The fragment ends with a new set ot questionable adven- 
j tures, in which prominent parts are played by a beautiful enchantress 
| named Circe, a priestess ot Priapus, and a certain matron who leave s 
them her heirs, but attaches a condition to the inheritance which 
even Kncolpius might have shrunk from fulfilling. 1 If we can sup- 
pose the author of this work to have been animated by any other 
motive* than the desire to amuse himself, it might be* that of convinc- 
ing himself that the world in general was as bad as lie* was himself. 
Juvenal and Swift are justly regarded as among the verv greatest 
of satirists, and their estimate of human nature is perhaps nearly 
as unfavourable as that of Petronius; but their attitude towards 
human degradation is not one ot complacent amusement; their 
realism is the* realism of disgust, not, like that of Petronius, a realism 
ol sympathy. Martial does not gloat over the vices of which lie 
writes with cynical frankness. He is perfectly aware that they are 
vices, and that the reproach of them is the worst that can be cast 
on any one. And, further, Martial, with all his faults, is, in his 
affections, his tastes, lus relations to others, essentially human, 
friendly, generous, true. There is perhaps not a single sentence 
in Petronius which implies any knowledge of or sympathy with 
the existence ol affection, conscience or honour, or even the most 
elementary goodness of heart. 

For the whole question ot possible predecessors and Petronius': 
relation to the extant Greek romances see \Y. Schmid, " I )er gne 
chische Roman ’* in / ahrhucher fur das hi ass. Altertum , A.c. (1004). 
One would certainly have expected the realistic tendency which 
appears in the New Comedy, the Characters ot Theophrastus and 
tin* Mimes, to have borne this iruil before the* first century of our 
era. — (\Y. C. Sr.) 

4 Ornncs qui in IcMainenfo nno legata liabent praetor libertos 
rwns. line conditioiie percipient quae dedi, si corpus meum in parte.*, 
conciderint et astunte populo cninodernit (ip). 
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The work has r< aclioil us in so fragmentary and mutilated a shape 
that we may of course altogether have missed the key to it; it may 
have been inte nded by its author to be a sustained satire, written m 
a vein «>t reserved and powerful irony, of the type realized in our 
modern Jonathan Wild or Harry / vndon. Otherwise we must admit 
I hat. in the entile divorce ol intellectual power and insight lrom any 
dement of ri^hl human leelmg, the uoik is an exceptional pheno- 
menon in literature. lor, as a work of original power, of humorm^ 
representation, el literaiv invention and art. the fragment deserve ^ 
•'ll the admiratieii w Inch it has leceived. We ncogm/e the aifni,r 
Aegantiae m the admirable sense <>| theiemarks scattered through 
it on ed mat ion . < » 1 1 ai t , on pi »el ry ,md mi eloijiienc c. 'I’liire is a 1 1 m 
t; eling of natun in the descnpliun of a grove 1 of plane-trees, cypre^es 
and pines : 

“ II. i s inter ludebat aquis errant ibus aninis 
Spumeus et tpierulo vex. dial lore lapillos.” 

And some ot the shorter pieces anticipate the terseness and 
elegante of Maihnl. Tin* long fragment on the Civil War does 
*'•1 seem to b< written so much with the view of parodying as of 
altering mlo rivalry with the poem of Lucan. In the epigram 
extern poii zed l>\ Triinalcliio late on in the banquet : 

Ouod non expectes, ex transvciso til - 
let supra nos h'ortnna negotia curat, 

(Juate da nobis vina l alerna, puer,*' 
we have probably a more deliberate parody ot the style of verses 
product d by the illiterate aspirants to be in the fashion of the day. 
We might con p etuie that the chief gift to which Petronius owed 
his social and Ins literary success was that of humorous mimicry. 
In Trimalrhio and ins various guests, in the old p<*el, in the culti- 
vated. deprd \ 1 1 1 and moody Kucolpius, in the C’luvsis, Ouartilki. 
I’olyaenis, <\c.. wt' recognize in living examples t lit' play of tlio™ 
various appetites passions and tendencies which satirists deal with | 
as abstrael qualities. Another gift lit' possesses in a high degiro, i 
which must have availed him in society as well as in literature- -- -the 
gift ot story-telling; and some of the stories which first appear in the 
Satirae —r.g. that ol the Matron of Ephesus ha\ e enjoyed a great 
repntatinw in later times. Jlis style, too, is that of nil excellent 
talker, who could have discussed questions of taste and literature 
with 1 lie* mosl cultivated men of any time as well as amused the most 
dissolute society of any time in their most reckless revels. One 
phrase ot his is otten quolcd by many who have never come upon 
it in its original context, " Horatii curiosa felicitas.” 

AuTHOKiiihS. —Until about 1O30 only part ol the Banquet ol 
Trimalchio, with the oilier fragments of the work, was known. 
The best MS. ol this type is a Leiden MS., a copy by Sealiger of one 
which seems to have belonged to CTijacius. Marinus Statilius 
(see, however, Kllis. Journal of Philology , 12, p. 200) discovered a! 
Trail in Dalmatia a MS. containing the whole Banquet, which was 
lirst published at Padua in 1004. 

Tin* important editions are (r) with explanatory notes : Hurmann 
(Amsterdam, 17 } 3, with Heinsius’s notes), and, of the* ( run only, 
Friedlandor (Leipzig, 2nd etl., iqo(») and Lowe (Cambridge, 1004); 
(2) with critical notes : Biirhelcr (Berlin, 1802, 4th ed., 1004). 
Translations into Herman in Friedlandcrs edition (Owe? only), 
into French by de (Lurie (complete, in Garnier’s /hhhothcifue ) , 
into English 111 Lowe’s edition (i'ena only) and Bohn's series (com- 
plete). Lexicon to Petronius by Scgebade anil Lommalsch (Leip- 
zig, 1898). ( rilicism, Ac., in Haley, “Ouaestt. Pel run.” (H meant 

Studies, 1801); Collignon, Etude sue 1 \ trone (Paris, 1892); Jamie 
Thomas, L'hnecr s~ de la so< irte lomaine d'afnts l\tronf (Pans, 1.802); 
Hirael, Per Dialog, ii. (Leipzig, 1893); Tyrrell, Latin Poetrv (London, 
1S95); Non It'll, Antike Kunstprosa j. (Leipzig, 1 N98) ; Henderson, 
Life and Pvnuipate of the Emperor Nero (London, 1903); Dill, Roman 
Sor/etv from A ’em to Marcus Ann hits (London, 1003) ; and t he various 
histones of Roman literature (especially Sehanz, $$ *05 sqq.). 

(W. V. S.; W.C.St .) 

PETROPAVLOVSK, a town of West Siberia, in the govern- 
ment of Akmolinsk, on the right bank of the I shim River, and 
on the great Siberian highway, 170 in. by rail W. of Omsk. The 
population, 7850 in 1865, was 21,79b in 1900, of whom one third 
wen* Alahomniedan Kirghiz. The town carries on an active 
trade in cattle, furs, tea, wool, skins, cottons, woollen stuffs, 1 
corn, metals, metallic wares and spirits. The small fort oi * 
Pctropavlovsk was founded in 1752, and was the military c entre 
of the Ishiin line of fortifications. 1 

Pk ncoi* vvi.ovsk is also the name ol a Russian seaport in Ram 
ehatka, on the eastern shore of the Bay of A vac ha, in 3 \ V and 138 ' 
44' E. tts harbour, one of the herd on the Pacific, j-. little used, and 1 
the town consists merely of a few huts with some 400 inhabitants. | 
Its naval institutions were transferred to Xikolayev ->k alter the 
attack of the.* Anglo-French fleet in 1831. 

PETROPOLIS, a city of the state of Rio de Janeiro, Brazil, 
in an elevated valley of the Serra da Estrella, 2634 ft. above* 
sea- level and 27 m. N. of the city of Rio de Janeiro, with which 
it is connected by a combined railway and steamship line, and 


also by a longer railway line. Pop. of the municipality (1900), 
29,331, it large percentage being summer residents, as the 
census was taken late in December: (1902, municipal census), 
18.373. Pctropolis is served by the Principe do Grao Para 
railway, now a part of the Leopold ina system, which connects 
with Rio dc Janeiro and Nictherov on the coast, and with the 
station of Entro Rios chi the (Yntral of Brazil railway. I is 
altitude gives the city a cool invigorating climate, making it 
a favourite summer residence for the well-to-do ( lasses of Rio. 
The rainfall is abundant, and espec ially so in summer (December 
to Marc h), when the humidity is extreme. Vegetation is In \u- 
liant and comprises a groat variety of tiopiral and sub tropical 
spec ies. The c ity is built in a large, irregularly shaped basin 
formed by streams whic h converge to form the Piabanha River, 
a tributary of the Parahvba do Sul. Among the public 
buildings are the old imperial palace, a modern summer resi- 
dence of the national exec utive and a municipal hall. Although 
Pctropolis is not a commercial centre, its water power and ecu 
climate are making it an important manufacturing town. 
Among the products are cotton fabric's and garments, beer, 
and ( amembert and Brie cheeses. 

Pctropolis was founded in 1845 by Julius Frederick Kolrr 
under the auspices of the emperor of Brazil, Dom Pedro II., 
on lands purchased by his father, Dom Pedro I., in 1S22. The* 
place was previously known as (Yrrcgo Seven, whic h Dr Genigc 
Gardner described in 1837 as “a small, miserable \ illago. 
The first emperor planned to establish there a (lerman colony, 
hut the plan was not realized until 1845, when about 2700 
colonists from Germany were located there. Its growth was 
slow, but the choice of the place by the emperor as a summer 
residence drew' thither many of the wealthy residents of the* 
capital. The Mana railway was opened to the* foot of the terra 
(Raiz da Serra) in 1854, and the macadamized road up the 
serra to the town in 185(1. The mountain sec tion of the railway, 
on the Riggenbac h system, was completed in 1883. lYlropoiis 
has since become t lie summer residence of the diplomatic 
corps and ol the higher officials of the Federal government, and 
was the capital of the state of Rio de Janeiro from f S<> 3 to 1903. 

PETROVSK, a seaport of Russia in Transcaucasia, on the 
Caspian Sea, in the province of Daghestan, 180 m. by rtiil 
E. of Vladikavkaz, and 235 in. N.W. from Baku. Pop. 9X0L. 
The tow n has become 1h<* port of embarcation for Krasnovodsk, 
the Transcaspian territory, and the (Yntral Asian khanates. 
There are naphtha wells; and the hot sulphur baths at Ak-gul 
and Taiga, close by, attract many visitors in summer. 

PETROVSK, a town of eastern Russia, in the government 
of Saratov, on the Medvyeditsa, a tributary of the Don, (>o m. 
N.W. of the town ot Saratov. Pop. (18(14), 10,128; (1807), 
13,212. It was founded by Peter the Great in 1(198 as a 
defence against the Kuban 'Tatars. Its industrial establishments 
include distilleries, tanneries, tallow and brickworks. 

PETROZAVODSK, a town and episcopal see of Russia, 
capital of the government of Olonets, on the west shore of i akc 
Onega, 190 m. N.E. of St Pe tersburg. Pop. (18(15), * 1,027 ; 
(1897), 12,521. 'Two cathedrals, built towards the end of the 
1 St li century, a mining school, an ecclesiastical seminary and 
a government cannon-foundry arc* th<* chief public buildings 
and institutions. Peter the Great founded ironworks here in 
but they continued in operation only twenty-four years. 
The cannon-foundry was instituted in 1774. Petrozavodsk 
became the capital of the government of Olonets in 1802. 

PETRUCCI, PANDOLFO (d. 1512), tyrant of Siena, spent the 
greater pari of his youth in exile, on account of the civil strife bv 
which his native town of Siena was torn ; but on the triumph of 
the parly of the Xovcst/ii (those who supported the Gounod of 
Nine) in 1487 he* was able to return home. On the death of his 
’ rother Giaeopo, one of the most powerful men in the city, 
Pandolfo succeeded to all the latter's olliees and emoluments 
( 1497), thus becoming in fact if not in name ^lastez of Siena. Bv 
his marriage with Aurelia, daughter of Nicola Borghese, anothe r 
very influential citizen. In* si ill blither strengthened his authority. 
But he soon beg. in to abuse his power by selling public* utDccs to 
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the highest bidders, or conferring them on his followers. A plot 
was made to murder him, but he discovered the conspiracy in 
time, and his own father-in-law, who had been leader of the 
movement, was put to death. In 1498 he prevented the out- 
break of war with Florence over the possession of Montepulciano, 
which had been a bone of contention between the two cities for 
over a hundred years. Hits attitude towards Osare Borgia was 
xcmlingly astute; at first he assisted him, and obtained from 
him with the favour of the French king the cession of Piombino: 
but having subsequently aroused the suspicions of Borgia, the 
latter attempted to suppress Petrueci bv inviting him to the fatal 
meeting of Senigallia. The Sienese tyrant, however, did not 
fall into the trap, and although Borgia in T502 obliged him to 
quit Siena, he returned two months later, more powerful than 
before. Petrueci supported Pisa in the war against F lorence, but 
eventually, through the intervention of the pope and of the king 
of Spain, he made peace with the latter city, to which he gave 
back Montepulciano in 1512. As a reward for this action 
Pope Julius II. created bis nephew cardinal. During his last 
days Petrueci abdicated his authority in fa\our of his son 
Borgliese. He died at San Quirieo di Osenna on the 21st of 
May 1512. 

See Pccci, Mcmorie stovico-cyilii he di Siena (Siena, 1755); U. G. 
Mundolfo, l l . Pet*ucci signore di Sunn (Siena, 1899). 

PETRUS AUREOLUS (Orioi.). scholastic philosopher and 
monk of the Franciscan order, lived in the latter half of the 13th 
century, and died in Paris in 1321 just after his appointment as 
archbishop of Aix. lie was one of the first to attack the 
realist doctrines of Duns Scotus, and is interesting mainly as the 
precursor of William of Occam in his revival of Nominalism. His 
ability earned for him the titles of Doctor Facundus and Doctor 
Abundans . 

PETTENKOFEN, AUGUST VON (182 1-1889), Austrian painter, 
horn in Vienna, was brought up on his father’s estate in Oalicia. 
Having decided to give up the military career on which he had 
started, he devoted himself to painting, taking for his subjects 
the simple scenes of the life on the dreary Puszta. His paintings 
are treasured for their fine qualities of colour, and for the 
sincerity with which the artist sets before us the uneventful 
melancholy life, of Hungarian peasants and gipsies without, any 
theatrical pathos or forced humour. He was the inventor of the 
Pettenkofen box, an appliance for dissolving and redistributing 
cracked or discoloured varnish without friction or the dangerous 
use of chemicals. He died in Vienna in 1889. 

PETTENKOFER, MAX JOSEPH VON ( 1818- 1901), Bavarian 
chemist and hygienist, was born on the 3rd of December 1818 
at Liehtenheim, near Neuburg. He was a nephew of Franz 
Xaver Pettenkofer (1783 1850), who from 1823 was surgeon and 
apothecary to the Bavarian court and was the author of some 
chemical investigations on the vegetable alkaloids, lie studied 
pharmacy and medicine at Munich, where he graduated M.D. in 
1843, and after working under Liebig at Giessen was appointed 
chemist to the Munich mint in 1845. Two years later he was 
chosen extraordinary professor of chemistry in the medical 
faculty, in 1853 he received the ordinary professorship, and in 
1865 he became also professor of Ingiene. In 1894 he retired 
from active w r ork, and on the 10th ot February 1901 he shot him- 
self in a fit of depression at his home on the Starnberger See, near 
Munich. In his earlier years he devoted himself to chemistiy , 
both theoretical and applied, publishing papers on the prepara- 
tion of gold and platinum, numerical relations between the atomic 
weights of analogous elements, the formation of aventurine 
glass, the manufacture of illuminating gas from wood, the preser- 
vation of oil-paintings, &c. The reaction known by his name f*r 
the detection of bile acids was published in 1844. in his widely 
used method for the quantitative determination of carbonic acid 
the gaseous mixture is shajeen up with baryta or lime water of 
known strength and the change in alkalinity ascertained by means 
of oxalic acid. .But his name is most familiar in connexion with 
his work in practical hygiene, as an apostle of good water, fresh 
air and proper sewa^b disposal. His attention was drawn to this 
subject about 1850 by the unhealthy condition of Munich. 


' lYttenkoler gave \ igorou.s expression to Ins xiews oil hygiene and 
' lisea.se in numerous books and papers; he was ail editor ot the 
/ eit.se hn ft fur Piologie from 1803 to 1SS2, and ot tin Archu » fiu 
Hygiene from 1883 to 1894. 

PETTICOAT, an underskirt, as part of a woman’s dress. T he 
petticoat, i.e. “ pettv-coat ” or small coat, was originally a short 
garment for the upper part of the body worn under an outer 
dress; in the Promptorium parvulorum the Latin equivalent is 
tunicula. It was both a man’s and a woman’s garment, and was 
in the first case worn as a small coat under the doublet, 
and by women apparently as a kind of chemise. It was, 
however, early applied to the skirt worn by women hanging 
from the waist, whether as the principal lower gaimcnt 01 as 
an underskirt. In the middle of the 17th centun the wide 
breeches with heavy lacc or embroidered ends worn by men 
were known as “ petticoat breeches," a term also applied to the 
loose canvas or oilskin overalls worn by fishermen. 

PETTIE, JOHN (1839-1893), Scottish painter, was born in 
Edinburgh on the 17th of March 1839, the son of Alexander 
and Alison Pettie. In 1852 the family, removed to Fast 
Linton, Haddingtonshire, and a portrait by the lad of the 
village carrier and his donkey overcame his father’s objections 
to art as a career for his son. When sixteen he entered the 
Trustees’ Academy in Edinburgh, working under Robert Scott 
Lauder with W. Q. Orchardson, J. MacWhirter, \V. MTaggart, 
Peter Graham, Tom Graham and G. P. Chalmers. His first 
exhibits at the Royal Scottish Academy were 44 A Scene from 
the Fortunes of Nigel "—one of the many subjects for which 
he sought inspiration in the novels of Sir Walter Scott — and 
two portraits in 1858, followed in 1859 by 41 The Prison Pet." 
To the Royal Academy in 1860 he sent “The Armourers"; 
and the success of this work and of “ What d’ye Lack, 
Madam ? " in the following year, encouraged him to settle in 
London (1862), where he joined Orchardson. In jX 66 he was 
elected an Associate of the Royal Academy, and in 1874 received 
full academical honours in succession to Sir Edwin Landseer, 
llis diploma picture was “ Jacobites, 1745." Pettie was a hard 
and rapid worker, and, in his best days, a colourist of a high 
order and a brilliant executant. In his early days he produced 
a certain amount of book illustration. His connexion with 
Good Woid^ began in 18O1, and was continued till 1864. With 
j. MacWhirter he illustrated The Postman's Pag (Strahan, 
1862), and Wordsworth’s Poetry for the Young (Strahan, 1863). 
TIis principal paintings, in addition to those already mentioned, 
arc “Cromwell's Saints " (1862); “ The Trio " (1863); “ George 
box refusing to take the Oath ’’ (1864); “ A Drumhead Court- 
martial " (1865) ; “ The Arrest for Witchcraft ” ( 1 860) ; “ Treason ” 
( 1867, now in the Mappin Art Gallery, Sheffield); “ Tussle with a 
Highland Smuggler " (1868); “ The Sally " (1870); 44 Terms to 
the Besieged "{1872); “ The Hag of Truce "(1873); 14 Ho ! llo ! 
Old Noll ’’ and 41 A State Secret " (1874); “ A Sword and Dagger 
Eight " (1877); 44 The Death Warrant "(1879); 44 Monmouth and 
James 11." (1882); “ The Vigil " (1884, in the Chantrey Collec- 
tion, National Gallery of British Art); “Challenged" (1885); 
“The Chieftain's Candlesticks " (1886); “Two Strings to Tier 
Bow' (1887); “ The Traitor " and 44 .Sir Charles Wyndham as 
David Garrick " (18X8); and “ T he ITtimatiim " and “ Bonnie 

j .Yinre ( lnirlic ’(1892). Pettie died at Hastings on the 21st 

I of February 1893. In 1894 a selection of bis work was included 
' in the Winter Exhibition of the Royal Academy. His portrait 
j by himself is in the Tate Gallcrv. 

John Pettie , It. A. (London, 1008), by his nephew Martin Har lie, 
j .nixes the story ot his lile, a catalogue of his pictures, and iifty 
j ivprotliieliuu-. in colours. 

| PETTY, SIR WILLIAM (1623-1687), English statistician and 
| political economist, born on the 26th of May 1623, w'as the son 

j of a clothier at Romsey in Hampshire, and received his early 

education at the grammar school there. About the age oi 
fittern lie wcnl to Cam (Normandy), taking with him a little 
stock of merchandise, on which he traded, and so maintained 
himself whilst learning French, improving himself in Latin and 
Greek, and studying mathematics and other sciences. On hii 
return to England he seems Jo have had for a short time a place 
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in the ro\ ill naw. lie went abroad again in i O43, and remained 
lt>r three years in France and the Netherlands, pursuing 
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ij, and remained I His Treatise of Taxes ami Conti Haitians contains a clear state- 
, rsuing his | ment of the doctrine that price depends on the labour necessary 

studies. In Paris he read \ esalius with llobhes, who was then ' for production. Petty is much concerned to discover a fixed 

preparing his I niilatus opticus, and it is said Lhat Petty drew unit of value, and he thinks he has found it in the necessary 
the diagrams lor him. In 1O47 Petty obtained a patent for the sustenance of a man for a day. lie understands the cheapening 
invention of double writing, /.<*. a copying machine. In politics ■ effect of the division of labour. He states correctly the notion of 
he, espoused the side ^>f the parliament. His first publication j “ natural and true " rent as the remainder of the produce of land 
was a letter to Samuel Hartlib in 1 entitled Advice for the , after payment of the cost of production; but he seems to have no 
Advancement 0} some Particular Parts of Learning, the object ! idea of the “ law of diminishing returns." He has much that 
ol which was to recommend such a change in education as would j is just on the subject of m< ties' : he sees that there mav be an 
give it a more practical character. In the same year he took ! excess of it as well as a deficiency, and regards the prohibition 
up his residence at Oxford, where he was made deputy professor ] of its exportation as contrary to sound policy. Put he errs in 

ot anatomv, and where he gave instruction in that science and j attributing the fall of the rate of interest which takes place in the 

progress of industry to the increase in the quantity of money. 
He protested against the fetters imposed on the trade of Ireland, 
and advocated a union of that country with Great Britain. 
W hilst the general tendency in his day was to represent Kngland 
as in a state of progressive decline an opinion put forward 


in chemistry. In 16 19 he obtained the degree of doctor ol phvsie, 
and was soon after elected a fellow of Brasenose College. He 
gained some notoriety in 1O50 by restoring to life a woman who 
had been hanged for infanticide. In 1O51 he was made professor 
of anatomy at Oxford, and also became professor of music at 

Gresham College. In 1^52 he went to Ireland, having been j particularly in the tract entitled Hritiwnia languens— Petty 
appointed ph\sician to the army in that country. In 1O54, 1 declared her resources and prospects to be not inferior to those 
observing that the admeasurement and division of the lands ! of France. 

forfeited in n.41 sind Rmntnl to tin-soldiers had been “ most j A complete list ol his works is K ivrn in the Athene oxonitusn. 

menu lently and absurdly managed, he entered into a contract j 1 he most important are : the Treatise 0} t axes and Contributions 

to execute a fresh survey, which he completed in thirteen 1 litl} 7 ami Volttuul Arithmetic , presented in MS. to 

months. 1 B\ this he gained f 0000, and part of the monev he 1 1 harlt ' s 1L : 1)1111 lM ‘ ta,,sr ll (nnla,m * (1 matter likrlv to be oflenshe 

Tir.diioU,. iU ‘I t 1 r ’ll . ' it I t( > 1'i‘aiKe, kept unpublished till Hhji, when it anus ulitnl by Pet tv’s 

1 nested prolitahlv in the pm. base ol soldiers debentures. lie j Mm a larU . s; j , nr a lrn,t ,n,urr„i„ K Money (to hi); 

thus became possessor ol so large a domain in the county ot ; Ob<ervatwns upon the Dublin Pills of Mortality in ibSr and the State 
Kerr> that, according to John Aubrey, he could behold from ! °f Unit Citv (m-sp; hssav nmcnumg the Multi plication of Mankind 
Alt Mangerton 50,000 acres of his own" land. He set up iron- ‘ ! ; Political Anatomy of Ireland (mm). Several paper* appeared 
works in Hint neighbourhood, opened lead-mines and marble- " ^ 

yiarne , established a pilchard lisherv, and commenced a trade ditttv nrrirrD .1 , , , • f , , , 

in timber, besides the oilier ,,f commissioner ol distribution ' PETTY-OFFICER, he title in the navy of n large number of 
of the lands he had surveyed, he held that oi seerelarv to the ! "" n,,r (l ' r ' " ' T U,I) . Hfluvrh - of ll ' ss than ^miiussioncj or 
lord-lieutenant, Henry Cmniuell, and was also during two years 1 Wiirnu,t riink 7 “ tlu ‘ niasler-at-arms. sailmakcr, caulker, 
clerk of the council. In January 11,58 he was eleeted to Richard i j ll ''nourer,eook, .Ve, Ihev were originally named, and removable, 

( romwell’s parliament as member for West l.ooe in Cornwall. : 1 dptiiui** 1 " 1 - , . . 

After the Resioration he returned to England and was lavoiuahK , f ETUNIA, m l.otanx . a genus ot plants belonging to the 

; natural order Solanaeeac and eonlainmg about i(> species, chiefly 

with his ingenious discourses," and who, it is said, intended to | *^ nu ii‘ ail (soiithu n Hi.i/il 

create him earl of Kilmore. lie obtained from the king a new ! . f ^. n, „ t . lK ' « »iitc-llowcre*l P. iiyctaginiflura afld 

patent constituting him surveyor-general of Ireland. In 1OO3 he 
attracted much notice by the success of his invention of a double- 
bottomed ship, which twice made the passage between Dublm 
and Holyhead, but was afterwards lost in a violent storm, 
was one of the first members of the Royal Soeietv, and sat on 
its council. He died in London on the. ibth of Dei 
and was buried in the church ol his native place. His w 


received and knighted b> Cbailes II., who was” much pleased : J^ura.! ""ler Solamu^.c and contau 

with his i.idrnimh .ikml.r,,., ” nmi uim it ic ciri inhmimi h, i s ' u{h American (southern Brazil and Argentina). 1 lie garden 

lowered 1 

the violet- or purple flowered P. viofocea. The varieties of 
petunia, especially the double forms, make admirable specimens 
lor pot culture. 

Named or specially line varieties arc propagated by cuttings 
vu*rniii*rc nt tin* io»v<ii s.mintv ,,mi . •tt 1111 k plant -• kepi through Hie uniter on a dry warm 
, .. [r i • i - j Il U , K > a ^ f 1( 1 tin . C Stlt 1 ! Ha lf, and moved into a brisk nmisl heat in early spring; the young 

its council. He died in London on the. iblh of December 1GX7, j shoots arc planteil in pans or pots tilled with sandy soil, and, aided 


by a brisk bottom heat, strike mot in a lew days, 
potted singly into thumb-pots, 


They art' then 


curious and characteristic document, is printed in Chalmers's ! P^ttcrl smgly mio thumb-pots, and when once established arc 
tiinarn hhiml l)i, li.mnrv 1 ^ ni ‘ lu - v hardened oil, and afterwards repotted as required. 'I he 

Liwyaphual Dnlninvy * i -hoots slmuM l.v lopped to nuilu- l. Uh l.y |-Ut>, an.l ll.'.r lops may 

Ills widow, hli/abeth (d. 1700), daughter of Sir Hanlress ; be utili/ed as cuttings. The single varieties are raised from seeds 
Waller (1604 l6bb), the Irish Cromwellian soldifr and regicide, | sow-n 111 light sandy soil in heat, in the early spring, and very slightly 


was created Baroness Shelburne by James II. in 1 OSS; and her 
two sons were successively created carls of Shelburne, but on 


tovered. 1 lie plants need to be pricked out or potted otf as soon as 
large enough to handle. Good strains ot seeds supply plants suitable 
...... tor bedding; but, as they do not reproduce themselves exactly, any 

their death without issue the. Petty estates passed to their j sorts particularly required must be propagated, like the double- 
sister, Anne, and after her marriage 1 to the 1 st earl of Kerry the | ones, from cuttings. 

Shelburne title* was revived in her son s favour (sec under 
Lnnsdownf., 1st Marqpess). 

Petty’s Irish survey was based on a collection of social data 
which entitles him to be considered a real pioneer in the science 
of comparative statistics. }\v was also one of the first in whom 
wc find a tendency to a view' of industrial phenomena which was 
at variance with the then dominant mercantilist ideas, and he 
exhibits a statesmanlike sense of the elements in which the 
strength of a nation really consists. Roseher names him as 
having, along with Locke and Dudley North, raised the English 
school to the highest point it attained before the time of Hume. 

1 Tile survey executed by Petty was, somewhat whimsically. 

'.allrd the “Down Survey.” In cause the results w- re sM down in 
maps; it is called by that in me in Petty's will. He le.'f 111 MS. a 
full account of the proceedings in connexion with it. which was 
hied by Sir Thomas A. Larcom for the Irish An Id eologic al 
Society in i<S->i. the maps, some ot which wen- inpin d by a fire 
in 171 1 , aie preserved in the Public 1 < guild Olhce. Dublin. 


PETWORTH, a market town in the Horsham parliamentary 
division of Sussex, Kngland, 55 m. S.SAV. from London by 
the London, Brighton & South (’oast railway. Pop. (1901), 
2503. The church of St Mary is Perpendicular, and contains 
numerous memorials of members of the Percy family and others. 
lYtworth House, situated in a beautiful park, dates from the 
1 Nth century, and contains a magnificent collection of pictures. 
At Bignor in the neighbourhood are remains of an important and 
splendidly adorned Roman villa. 

The first mention of Petworth (Peartingawyrth, Peteordc, 
Pueteuird, Pedewurdr, Putteworth, Pvtteworth, Pettc worth) 
urs in m grant by Eardwulf, king ol Xhrthumbria. to St Peter’s 
Church, about 791 . In the time of Edward the Confessor Petworth 
was an allodial manor held by bis queen Edith^and in 1086 Robert 
Filz-Tcthald held it of Roger Montgomery, e*irl of Shrewsbury. 
It then included a c hurc h and a mill, and was rated at nine hides. 
Through Queen Adelisa, Petworth came first into the hands of 




her steward, Reginald de WVncisor, and was afterwards given 
to her brother Josreline, who held it of the honour of Arundel, 
joseeline married Agnes de Percy and assumed the surname of j 
IVrcv. The honour and manor of Petworth followed the docent , 
of this family until 170S. in 1377 Henry Percy was created earl 
of Northumberland. 'The only (laughter ol the la-U earl married 
(’Juries, duke of Somerset, in 1682, and Petworth descended 
through their daughter (’atherine to the earh of Egremont. 1 he | 
adopted son of the third earl was created Baron Eceonficld in 
JS5C). _ i 

PEUTINGER, KONRAD (1465 1547), German humanist and 
antiquarian, was born at Augsburg. In 1407 lie was town clerk 
of his native place, and was on intimate terms with the emperor 
Maximilian. He was one of the first to publish Roman inserip- j 
tions, and his name remains associated with the famous Tabula j 
peulingcriana (see Map), a map of the military roads of the j 
western Roman Empire, which was discovered by Konrad ( cites, , 
who handed it over to Peutinger for publication. Peutinger also j 
edited the Hi stay in (jothomm of Jordanes, and the Historia 
gtnlis LangobarJoruw of (kudus Diaronus. 

The Pakula peulnii;n ,ana was tirsl published as a whole by 
l-\ de Sehrvb (175O; later editions by E. Desjardins (i8c*o 
Ih7p and C. Millet 1 (1888); see also I*.. Panins, Rrkluruni • der Pen 
tinker l df cl (1807); and leuMel-Schwabe, Hist. of Roman l.itnature 
(Eng. trails., 1000). 

PEVENSEY, a village in the Eastbourne parliamentary 
di\ision of Sussex, England, (15 m. S.S.E. from London bv the 
London, Brighton cV South (Oast railway. Pop. (iqoi), 
4(18. The village is a member of the Cinque Ports, hut the sea 
has re< eded a mile from it in historic times. The outer wall, 
with solid towers, of the celebrated castle, is of Roman construc- 
tion, and originally enclosed a complete oval; it is gencrallv 
considered to have enclosed the strong town of Anderida. Within 
rise the fine ruins, principally of the 14th century, but in part 
Norman, of the castle proper, with a keep and four massive 
round towers. The dumb of St Nicholas, close to the castle, 
shows beautiful Early English work. It has been supposed that 
Pevensey was the scene of the landing of Caesar in 55 B.c\,but the 
question is disputed. 

The name of Pevensey (Paevenisel, Pevenscl, Pevenes, Pemsey) 
first occurs in a grant of land there by the south Saxon Duke 
Bcrthuald to the abbey of St Denis in 705. I11 later Saxon times, 

at least by the reign of Edward the Confessor, it was a roval 
borough and had a harbour and a market. Its earlv importance 
was due to its fencible port. It was the landing place of William 
the Xorinan on his way to conquer, and was the eapnl of the rape 
of Pevensey, which was granted by William to the earl of Mortain 
and subsequently became the Honour of the Eagle. Some time 
before the reign of Edward I. the town of Pevensey was made 
a member of Hastings and shared the liberties of the Cinque 
Ports, but apart from them it possesses no charter. It was 
governed by a Ixiiliff and twelve jurats, elected annually, until 
by an act of 1884 it ceased to exist as a borough. Its seal 
dates apparently from the reign of Henry III. The gradual 
decline of Pevensey was complete in the 15th century and 
was caused by the recession of the sea and consequent loss of the 
harbour. 

PEW (Mid. E ng. pnier, through (). Er. / ntya , put. mod. pay, 
in the sense of hill. of. a p payer, to lean against ; from Eat . podium , 
a high place, balcony; Gr. tto 6 ioi\ pedestal, Tror*, foot), a term, 
in its most usual meaning, for a fixed seat in a church, uxuallv 
enclosed, slightly raised from the floors, and composed of wood 
framing, mostly with ornamented ends. Some bench ends un- 
certainly of Decorated character, and some have been considered 
to be of the* Early English period. They are smnet-imes of plain 
oak board, 2I to 4 in. thick, chamfered, and with a necking 
and finial generally called a poppy Jinn/; other* are plainly 
panelled with hold cappings: in others the panels are ornamented 
with tra< ery .or with the linen pattern , and sometimes with 
running foliages, 'flu* large pews with high enclosure'*, < urtains, 
At., known familiarly as 41 horse-boxes/’ and common in English 
parish churches during the 18th and early part of the rgh 
centuries, have nearly a 1 ^ been cleared a\va\ . The parish church 


of Whitby, in Yorkshire, is perhaps the best surviving example of 
an unaltered interior. 

The Latin word podium was particularly applied to a balcony 
or parapet next to the arena in the Roman theatre where the emperor 
ami other distinguished persons .sat. According to Du Cange 
(( ,/ossanum . podium), it is found in medieval I alia tor a 

bench (subsellium) lor the minor canons at a chinch in Exons (144.0, 
an«l also lor a kneeling stool in a monastic church. The word 
“ pew ” in English was often used for a stall for the minister, for a 
reading desk. 01 lor a pulpit. The floor spare of the na\<' and tran- 
septs of medieval (hurdles was usually open, mats being sometimes 
pnnided for kneeling, and it any fixed seats were pro\ uled these 
would be for the patrons of the church or tor distinguished people. 
Some enclosed seats, however, seem to ha\e been reserved tor women, 
as is seen 111 Pins Plowman, ch. vii. 144, “ Among wyves and wodewes 
ieh am yw oiled sitte yp.irroked m puwes.” I hev did nui come into 
general use till the middle of the 13th or beginning ol the lOtli 
century (see ( hisquel , Parish Life in Medieval linvjand , pp. (>2 

and Md. Over the few seats thus allotted dispute arose and 
attempts were made to appropriate them. Thus the constitutions 
tor the synod of Exeter, dnwniij) by Bishop Deter Oui\ <1 in 1287, 
forbid any one “ to claim any sitting in the church as his own. . . . 
Whoever first comes to pray, let him take what place In* wishes 111 
which to play. " 

At common law all seats in a parish church are for the common 
use of all the parishioners, and every parishioner has a right to a 
seat without paying for it. The disposition of the seats is in the 
discretion of the churchwardens acting for the ordinary for the 
purpose of orderly arrangement (as to the exercise of this dis- 
cretion see Reynolds v. Moncklon , 1841, 2 M. & K. 384), and this 
can he exercised in east's where all the seats are fret- ( Asher v. 
Calcrajt , 1887, t 8 O.IED. (>07). The right to a seat does not 
belong to a non-parishioner. As against the assignment and 
disposition of seats by the ordinary , acting through the church- 
wardens, two kinds of appropriation can he set up (a) b\ the 
grant of a faculty by the ordinary, and (h) by prescription, based 
on the presumption of a lost faculty. Such faculties arc rarely 
granted now; they were formerly common; the grant was to a 
man and his family “ so long as they remain inhabitants of a 
certain house in the parish " : the words lk of a certain house ” are 
now usually omitted. The claim to a pew by prescription must 
he in respect of a house in the parish; the right is subject to the 
burden of repairing the pew; it is not an easement, nor does the 
Prescription Act 1 832 apply to it (see for the whole subject of a 
claim by prescription Phillips v. Holliday, iScji , A.G. 228). The 
letting of pews in parish churches became common in the 1 6th 
century, but there are some earlier instances of the use, for 
example at St Kwenx, Bristol, in 1455 (Churchwardens' Accounts, 
Sir J. Maclean, Trans. Bristol and Glouees/er . IrehaeoJ. . Issue., vol. 
xv., t8oo i8()i). The taking of ptwv rents in parish churches is 
illegal. (Lord Stowcll, in Walter x. Gunner , 1708, 4 lhag. (\nisist. 
817); but under the various Omreh Building Acts jeats may be 
let and rents (Merged to pay the salary of the minister, Are. 

Sec- A. He;des, % History and Lam of Chunh Seals and Pars (1S72); 
1 ‘hilhmorc, lui les. Law (iSnO), ii. 1 j 4 seq. 

PEWTER, a general name used to denote a number of alloys 
of various metals in diverse proportions, the sole common feature 
of which lies in the (act that tin is always the chid constituent. 
The etymology of the word is doubtful, hut. it is probably an 
English modification of spelter, which was adopted with more or 
less local alteration by the continental European nations, who 
at an early period were eager purchasers of the W'are, becoming 
peunter in Dutch, peulre, pemilrc or piaulre in French, peltro in 
Italian and pel Ire in Spanish. Roman pewter, the oldest known, 
which has been disinterred at various places in England and 
elsewhere, was composed of tin and lead alone, for the occasional 
traces of iron are believed to be arc idental, in proportions which, 
though varving consiclerablv, group themselves around two 
definite formulae, one containing 71*5 parts of tin to 27 8 of 
lead , the other 78-2 of tin to 21*7 of load, or one libra ol tin to 
j 4' and 4 undue of lead respcrtivclv. On the European continent 
in the middle- ages, some ten centuries later than the supposed 
date of the Roman pewter found in Britain, when we first get 
definite records of trh<? composition of pewter, lead remained the 
| chief, if not the only secondary ingredient. In T447 the 
pew tears of Montpelier aflded 4 parts of lead to y6 of tin. 



PEZENAS PFAFF 


339 


when making dishes and porringers, to parts of lead to 90 of 
tin for salt-cellars and ewers: those of Limoges used 4 parts of 
lead to 100 of tin; at Nuremberg in 1576 it was ordained that 
not more than 1 lh of lead should be mixed with every 10 lb 
of tin; in Prance during the i8th century a limit of 15% of 
lead was imposed, while at the* present time 16*5 ° () with a margin 
of 1 -5 for errors is regarded as safe for the storage of wine and 
consequently legal. 

In England the earliest known ordinances for the regulation 
of the craft were drawn up in 1348 and received the approval 
of the mayor and aldermen. From them we learn that for 
rounded vessels lead might be mixed with the tin in the pro 
portion of 20 lh to etch hundredweight, though this quantity 
appears to have been found excessive, since in 1351 a pewterer 
was punished because his alloy contained more than ib lh 
to the hundredweight, unless this be a clerical error in the 
contemporary records of the JVwterers’ Company. Articles 
made of this material were to be known as “ vessels of tyn for 
ever " but the alloy soon came to be known as 11 lev." Another 
formula, however, authorized in the same document, would 
appear to have been at that time an exclusively English secret, 
to which was presumably due the universal recognition of the 
superiority of the island wares which is so notable a fact in the 
history of pewter. It was known as “ fyne peauter," and used 
for dishes, saucers, platters, chargers, and for all “ things that 
they make square," such as cruets, chrismatorics, &c., which 
owing either to the rough usage thev would be. submitted to, or 
to the sharpness of their angles, called for greater toughness in 
the material. The recipe lor this alloy as originally propounded 
was as much brass to the tin “ as it wol receiuve of his nature," 
but the Ia< k of precision in this perhaps rendered it difficult to | 
distinguish accidental variations from deliberate adulteration, j 
and in 1474-1475 it was resolved that 26 lb of brass must 
be mixed with every hundredweight of tin. The penalties for 
infringement of the rules were severe and frequently enforced, 
nit in spiv of them alterations and improvements crept in. j 
The chief and perhaps the earliest of these was the addition of a 1 
certain proportion of bismuth, or as it was then called " tin 
glass.” When this was first used is not recorded, but by 1561 
it was accepted as a matter of course; in 1650 a maker “ was 
found in fault for not sufficiently tempering his metal with tin 
glass " ; and in 1653 it was ordered that 3 11) weight of tin j 
glass at least must be mixed with every 1000 Jb of tin. Anti- ! 
nioiw was subsequently introduced — though there is no mention 
of it in the records of the lVwterer.s’ Company sometimes 
alone as in tin and temper (rb to 150 parts) and trifle (17 parts 
to 85 of tin), sometimes with other metals as in hard metal (9b 
parts of tin, 8 of antimony and 2 of copper), a mixture very 
closely resembling that still used under the namt* of “ Britannia 
mt tal," and in plate pewter ( 100 parts of tin, 8 of antimony, 4 of 
copper and 4 of bismuth). The wares were originally fashioned 1 
in two ways, by hammering or by casting, and the workers in j 
each were strictly differentiated, the former, who worked in 
fine pewter, being known as Sad ware men, the latter who used 1 

ley " as Hollow -ware men. A third class, known as Triflers, | 
from the alloy they were limited to, probably at first only manu- 
factured Midi small articles of domestic use or ornament as did 
not definitely fall under either of the other headings, hut from an 
authorized list of wares, drawn up by a committee of Triflers in 
ib 1 2, it is dear that the harrier between them and the Hollow- 
ware men had been largely broken down. Another method of 
working pew ter which seems to have been introduced later, and 
never followed to any great extent, was spinning, by wliidi the 
vessel was shaped in a mould on a wheel by the mere pressure of a 
blunt tool, the softness of the metal allowing of its flowing 
sufficiently for this purpose. 

Pewter first appears in history in 1074, when a synod at Rouen 
permitted its use as asubstituteforgold or silver in church vessels, 
a concession accepted also at Winchester two years later, again 
withdrawn in 1175, but once more tacitly adopted some twenty 
years after. The records of its domestic use commence with the 
caldrons employed for boiling tlv: meat at the coronation of 


| Edward 1 . in 1274, though we gather that the trade wns even 
then flourishing in Paris and Bruges, w hence during the following 
century it extended to Augsburg, Nuremburg, Poitiers, Mons and 
other continental centres. Confined at first to the more wi alihy 
classes, we can trace as time goes on its extension lower and 
low’er in the social scale, until at the end of the 17th century 
its use was almost universal. Thenceforward its cogue steadily 
declined. The growing cheapness of glass and clnnaware and the 
invention of more showy metals brought upon it by degrees the 
fatal stigma of vulgarity, until with very few exceptions its 
manufacture entirely ceased. 

Artistically, pewter was at its best when its milkers w ere leas I 
j conscious of the art revealed in it, thinking more of the durability 
and appropriateness to purpose of their wares than of their 
decorative qualities. Though intentionally ornamental vessels 
may he found earlier, it was not until the 18th century that 
the pewterers set themselves to slavishly copying the designs 
and methods of the silversmiths, whether suitable to their 
material or not, and thereby undoubtedly hastened their own 
downfall. 

Of recent years pewter has taken its place among the articles 
sought after hv collectors, and its cost has so materially and 
rapidly increased that the manufacture of vessels, guaranteed 
of course genuinely antique, bids fair to become once more 
a paying industry. Unfortunately the various enactments 
compelling each maker to stamp his ware with a definite touch* 
mark seem at all times to have been very generally evaded or 
ignored, and experience alone is therefore the only safe guide 
to distinguishing new- from old. 

I >iiu.io(iKAi iiv. History of the Worshipful Cowpmiv of Pcwtnns 
of the City of Loudon, by Charles Welch (London, tijoj) ; Peivtn Platt, 
by K. J. L. Max?** (London, 100 j) ; Scottish Paoter Wmc mu/ J'tie- 
tners, by L. lnglcbv Wood (Morton, Edinburgh, nd.); Old Pnvhr 
by Malcolm Hell (New ncs. London, n.d.) ; I rs Alt tan \ dints /mitt 
quite ct mi woven tiqc. L'litmn, by (irnnain BapM (Paris, i8,xp; 
Diction mint' de i mn-eublement et dr hi d u omtion , by Henri lla\«nd; 
Histoiyc du mobilier, by Albert Jaeqm inai 1 (Pans, 1877); ” Analysis 
ot Roman Pewter,” bv W. Unwin ud, Anhmologut, vol. Ivi. (1808) 
Pi K'tcv Mmks mid Old l*eu4cr Wmc : Domestic mid huh sinstu nl. 
by CJiiistopher A. Maikhani (igncj). (M. Ur..) 

PfiZENAS, a town of southern France, in the department of 
Herault, 33 m. W.SAV. of Montpellier on the southern n lwa\. 
Pop. (190b), 6452. The commerce in cognac, spirits and wines 
is so important that the prices current for these at the weekly 
sales are registered throughout the wine marts of France and 
Europe. There is a handsome monument to Moliere, who lived 
at TY/enas several years and produced his first plays there in 16:5 
and jb^b. A gateway (15th century) and old mansion of the 
15th and ibth centuries are of interest. 

Pe/.enas (Piscnnme) was founded by the Gauls. In the 
loth century it became the capital of a coimtship subsequently 
held by important families including those of Montm«>rcnc\ , 

( unde and Conti. In t hi* 17th century the town was on several 
occasions the meeting place ud the estates of Languedoc. 

PFAFF, JOHANN FRIEDRICH (1765 1825), German mathe- 
matician, was horn on the 22nd of hecemher 1765 at Stuttgarl. 
He received his early education at the ( arlsschule, where he met 
F. Schiller, his lifelong friend. His mathematical rapacity was 
early noticed ; he pursued hisst udiesat Gottingen under Abraham 
Gotthclf Kastner (1719 1800), and in 1 787 lie went to Berlin and 
studied practical astronomy under J. E. Bode. In 1788 Pfaff 
became professor of mathematics in Helmstadt, and so continued 
until that university was abolished in 1810. From that time till 
his death on the 21st of April 1825 he held the ( hair of mathe- 
matics at Halle. Pfaffs researches bore chiefly on the theory of 
Series, to which he applied the methods of the so-called combina- 
torial school of German inathemat ieians. and on the solution of 
differential equations. His two principal works arc Disquisitimus 
untlylicae maxime ml calciihun intcutalcm cl doclrinam snieruiu 
perlinentes (410, vol. i., Helmstadt, 17(17) and “ Methodus 
gencralis, aequationes different iarum particularum, necnou 
aequationcs differentiates vulgares, utrasque primi ordinis inter 
quotcumque variahiies, complete inlegrarmi " in Ahh. d. Bo! 
Acad. (1814 -1815). 'Thu former work contains Plait ’s di; cussior. 
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of a certain differential equation which generally hears his 
name, but which had originally been treated in a less complete 
manner by L. Euler (see Differential Equations). The latter 
work contains an important addition to the theory of partial 
differential equations as it had been left by J. b. Lagrange. 

II is brother. Johann Wilhelm Andreas Pfaff(i774 1835), 
was professor of pure and applied mathematics successively at 
1 )orpat, Nuremberg, Wurzburg and Erlangen . Another brother , 
Christian Heinrich Pfaff (1773 -1852), graduated in medicine 
at Stuttgart in 1703, and from 1801 till his death was professor 
of medicine, physics and chemistry at the university of Kiel. 

PFALZBURG, a town of Germany, in the imperial province of 
Alsace-Lorraine, lies high on the west slopes of the Vosges, 25 m. 
N.W. of Strassburg by rail. Pop. (1905), 5716. It contains an 
Evangelical and a Roman Catholic church, a synagogue and a 
teachers' seminary. Its industries include the manufacture of 
gloves, straw hats and liqueurs, and also quarrying. 

The principality of Pfalzburg, of which this town was the 
capital, originally a part: of Luxemburg, afterwards belonged in 
turn to the bishop of Metz, the bishop of Strassburg and the 
duke of Lorraine, and passed into the possession of France in 
1661. The town was of importance as commanding the passes 
of the Vosges, and was strongly fortified by Van ban in 1680. 
The works resisted the Allies in 1814 and 1815, and the Germans 
for four months in 1870, but they were taken on the 12th of 
December of that vear. Thev have since been razed. 

PFEIFFER, FRANZ ( 1815-1868), German scholar, was born at 
Bettlarh near Soleure on the 27th of February 1815. After 
studying at the university of Munich he went to Stuttgart, 
where in 1846 he became librarian to the royal library. In 
1856 Pfeiffer founded the Germania, a quarterly periodical 
devoted to German antiquarian research. In 1857, having 
established his fame as one of the foremost authorities on 
German medieval literature and philology, he was appointed 
professor of these subjects at the university of Vienna; and in 
i860 was made a member of the Imperial Academy of Sciences, 
lie died at Vienna on the 29th of May 1868. 

Among t In* many writings edited by him may he mentioned the 
liarlaam und Josaphat of Rudolf von Fins (1843), the lidehtein of 
liii£h Boiler (1844), Die dent sc hen Mystiker des r.f. J ahthunderts 
(1815-1857; new e<l., n>oo), the lhuh der Natur of Konrad von 
Megenberg, a 14th-century writer (18O1), Die Predigtcn des liertliold 
vmi Regensburg (1802), and the poems of Walt her von tier Vogel- 
weido (1SO4; oth ed. by K. Bartsch, 1880). Of his independent 
Writings the most important are Zur deutschen Liteuiturgrschichte, 
( T bet UVsoi und Iiildung der hojischen Spy ache in mitteltwi hdeutscher 
Zeit, Der Dichter dc<i Kihclungcnliedes , Dorse hung und Ktili/c auf 
deni (•ebiete des deutschen Alter turns, and Altdeutschcs Cbungslnu h. 
A biographical sketch by Karl Bartsch is in Uhtartds Hricfwechscl 
mit Frcihevrnvon Lassbcrg, edited by Franz Pfeiffer (1870). 

PFEIFFER, IDA LAURA (1797-1858), Austrian traveller, 
daughter of a merchant named Rcyer, was horn at Vienna on 
the 14th of October 1797. In 1820 she married Dr Pfeiffer, a 
lawyer of Lemberg, who subsequently incurred official persecu- 
tion and was reduced to poverty. In her later life Mine 
Pfeiffer devoted her limited means to travel. In 1842 she visited 
Palestine and Egypt, and published an account of her journey in 
Reise einer Wienerin in das Heilige Land (Vienna, 1 845). In 1845 
she set out to Scandinavia and Iceland, describing tier tour in 
two volumes, Reise nach dent skandinavischen Nor den und der 
Insel Island 1846). In 1846 she started on a journey round 
the w'orld, visiting Brazil, Chile and other countries of South 
America, Tahiti, China, India, Persia, Asia Minor and Greece, 
and reaching home in 1848. The results were published in 
Line Frauenfahrt tun die Welt (Vienna, 1850). In 1851 she went 
to England and thence to South Africa, intending to penetrate 
into the interior; this proved impracticable, but she proceeded 
to the Malay Archipelago, spending eighteen months in the 
Sunda Islands and the Moluccas. After a visit to Australia, 
Madame Pfeiffer proceeded to California, Oregon, Peru, Ecuador, 
New Granada, flic MWsiones Territory, and north again to the 
Great Lakes, reaching home in 1854. Her narrative, Meine 
zwritf Weltrcise , was published at Vienna in 1856. In Mav of the 
-a me year she set out to explore Madagascar, where at first she 


was cordially received by the queen. Put she unwittingly 
allowed herself to he involved in a plot to overthrow the govern- 
ment, and was expelled the country. She died at Vienna on 
the 27th of October 1858. 

The Reise nach Madagascar was issued in 1801 (Vienna) , with a 
biography by tier son. 

PFLEIDERER, OTTO (1859-1008), German Protestant theo- 
logian, was born at Stetten near (annstadt in Wiiriiemberg 
on the 1st of September 1859. From 1857 to 1861 he studied at 
Tubingen under F. C. Baur; and afterwards in England and 
Scotland. He then entered the ministry, became repetent at 
Tubingen, and for a short time held a pastorate at lieilbronn 
(1868). In 1870 he became chief pastor and superintendent at 
Jena and soon afterwards professor ordinarius of theology, but 
in 1875 he was called to the chair of systematic theology at 
Berlin, having made his name by a series of articles on New Testa- 
ment criticism and Johanninr and Pauline theology, which 
appeared in Adolf Ililgenfeld’s Zeitschrift fur wissenschaftlichc 
Theologie , and bv his Der Paulinismus , published in 1S73 (2nd 
ed., 1890; Eng. trails., Paulinism : a Contribution to the History of 
Primitive Christian Theology , 2 vols., 1873, & c.). Das Drchris - 
tentum , seine Schriften und Lehren , in gesehichtlichcm Z.usain- 
menhang beschrieben was published in 1878 and considerably 
enlarged for a second edition in 1902 (Eng. trans., 1906). In 
1890 appeared The Development of Theology since Kant , and its 
Progress in Great Britain since /S25, which was written for 
publication in England. A more elaborate work was his 
Religions philosophic auf geschichtlichen Grundlage (1 878; 2nd ed., 
enlarged, 1883-1884; Eng. trans., from 2nd German ed., The 
Philosophy of Religion on the Basis of its History , 4 vols., 1886 
1888). “ The Influence of the Apostle Paul on the Development 

of Christianity ” was the title of a course of llibbert Lectures 
given in London in 1885. In 1894 he delivered the Clifford 
Lectures at Edinburgh, the subject being “ The Philosophy and 
Development of Religion.” llis later publications included : 
The Early Christian Conception of Christ (19 05), Die Entstehung 
des C hristentums ( 1 905 ; Eng. trans., t 906), Religion und Religiot/eti 
(1906; Eng. trans., 1907), and Die Entwichlung des ('hristentums 
(1907). lie died on the 18th of July 1908, at Gross Lichtcrfelde, 
near Berlin. In New Testament criticism Pfleiderer belonged 
to the critical school which grew out of the impulse' given by 
F. C. Baur. But, like other modern German theologians, he 
showed a greater disposition to compromise. All his work shows 

judicial tone of mind, and is remarkable for the charm of its 
style. 

Pfleideror’s younger brother Edmund (1842-1902) dis- 
tinguished himself both in philosophy and theology, lie too 
entered the ministry (1864) and during the Franco-German 
War served as* army chaplain, an experience described in bis 
Erlcbnisse fines % Feldgeistlichen (1890). He was afterwards 
appointed professor ordinarius of philosophy at Kiel (1873), 
and in 1878 he was elected to the philosophical chair at 
Tubingen. He published works on Leibnitz, empiricism and 
scepticism in Hume’s philosophy, modern pessimism, Kantic 
criticism, English philosophy, Heraclitus of Ephesus and many 
other subjects. 

PFORTA, or Sciiul pforta, formerly a Cistercian monastery 
dating from 1140, and now a celebrated German public school. 

| it. is in the Prussian province of Saxony, on the Sa.de, 2 
SAY. of Xaumburg. The remains of the monastery include the 
13th century Gothic church, recently restored, the Romanesque 
chapel (12th century) and other buildings now used as dormi- 
tories, lecture rooms, &c. There is also the Fiirstenhaus, built in 
1575. Schulpforta was one of the three Fiirstenschulen founded 
in 1 543 by Maurice duke, and later elector, of Saxony, the two 
others being at Grimma and at Meissen. The property of the 
dissolved monastery provided a good revenue for the new educa- 
tional foundation, which now amounts to about (15,000 a year. 
Free education is provided for 140 boys, the total number of 
pupils being 185. After being in the possession of Saxony, Pforta 
passed to Prussia in 1815, and since this date the school has been 
entirely reorganized. 




PFORZHEIM, a to\\ii of Germany, in the grand duchy of 
Baden, at the confluence of the Nagold and the Enz, on the 
northern margin of the Black Forest, 19 m. S.E. of Karlsruhe by 
rail, and at the junction of lines to Wildbad and Ettlingen. 
Pop. (1895), 33,345 ; (1905), 59,395, most of whom are Protestants. 
Its most interesting buildings are the old palace of the margraves 
of Baden, and the Schlosskirehe, the latter an edifice of the 
T2th 15th centuries, containing the tombs and monuments of 
the margraves. Pforzheim is the chief centre in Germany for 
the manufacture of gold and silver ornaments and jewelry, an 
industry which gives employment to about 22,000 hands, 
besides which there arc iron and copper works, and manu- 
factures of chemicals, paper, leather, machinery, &c. A brisk 
trade is maintained in timber, cattle and agricultural produce. 

Pforzheim ( Porta Hercyniac) is of Roman origin. From about 
1300 to 1 565 it was the seat of the margraves of Baden, it was 
taken by the troops of the Catholic League in 1624, and was 
destroyed by the French in 1689! The story of the 400 citizens 
of Pforzheim who sacrificed themselves for their prince after 
the battle of Wimpfen in May 1622 has been relegated by 
modern historical research to the domain of legend. 

See Coslc, Die 400 Pfovzhcimey (1879); Brombacher, Dev Tod dey 
400 P/orzheimer (Pforzheim, 1886); Stolz, Geschichte dey Stadt 
Pjoyzheim (Plorzhoim, 1901). 

PHAEDO, Greek philosopher, founder of the Elian school, was 
a native of Elis, born in the last years of the 5th century n.c. In 
the war of 401-400 between Sparta and Elis he was taken 
prisoner and became a slave in Athens, where his beauty brought 
him notoriety. He became a pupil of Socrates, who conceived 
a warm affection for him. It appears that he was intimate with 
Cubes and Plato, and he gave his name to one of Plato’s dialogues. 
Athcnacus relates, however, that he resolutely declined responsi- 
bility for any of the views with which Plato credits him, and that 
the relations between him and Plato were the reverse of friendly. 
Aeschines also wrote a dialogue called Phaedo. Shortly after 
the death of Socrates Phaedo returned to Elis, where his disciples 
included Anehipylus, Moschus and Plcistanus, who succeeded 
him. Subsequently Menedemus and Asclepiades transferred 
the school to Eretria, where it was known as the Eretrian school 
and is frequently identified (e.g. by Cicero) with the Mcgarians. 
The doctrines of Phaedo are not known, nor is it possible to 
infer them from the Platonic dialogue. His writings, none of 
which are preserved, were in the form of dialogues. As to their 
authenticity nothing is known, in spite of an attempt at selection 
bv Panaetius (Diog. Laert. ii. 64), who maintains that the 
Zopyrus and the Simon are genuine. Seneca has preserved one 
if his dicta ( Epist . 94. 41), namely that one method of acquiring 
virtue is to frequent the society of good men. 

See Wilamowitz, Ilerme^, xiv. 189 seq. • 

PHAEDRA, in Greek legend, daughter of Minos and Pasiphae. 
With her sister Ariadne she was carried off by Tfieseus to Athens, 
and became his wife. On the way to Eleusis she met Hippolytus, 
son of Theseus by a former wife (llippolyte, queen of the Ama- 
zons, or her sister Antiope). and fell in love with him. Finding 
her advances rejected, she hanged herself, leaving behind a 
letter in which she accused Hippolytus of having made dis- 
honourable proposals. The same story, in the main, is told of 
Bellerophon and Anteia. It formed the subject of tragedies by 
Sophocles, Euripides (two, one of which is extant), Seneca and 
Racine. 

PHAEDRUS, Roman fabulist, was by birth a Macedonian and 
lived in the reigns of Augustus, Tiberius, Gaius and Claudius. 
According to his own statement (prologue to book iii.), not 
perhaps to be taken too literally, lie was born on the Pierian 
Mountain, but he seems to have been brought at an early age to 
Italy, for he mentions that he read a verse of Ennius as a boy at 
school. According to the heading of the chief MS. he was a 
slave and was freed by Augustus. lie incurred the wrath of 
So j anus, the powerful minister of Tiberius, by some supposed 
allusions in his fables, and was brought to trial and punished. 
We learn this from the prologue to the third book, which is 
dedicated to Eutvchus, who has been identified with the famous 


charioteer and favourite of Gaius. The fourth book is dedicated 
to Particulo, who seems to have dabbled in literature. The dates 
of their publication are unknown, but Seneca, writing between 
a.d. 41 and 43 ( Consol , ad Polyb. 27), knows nothing of Phaedrus, 
and it is probable that he had published nothing then. His work 
shows little or no originality; he simply versified in iambic 
trimeters thefables current in his day under the name of “ Aesop/’ 
interspersing them with anecdotes drawn from daily life, history 
and mythology. He tells his fable and draws the moral with 
businesslike directness and simplicity; his language is terse and 
clear, but thoroughly prosaic, though it occasionally attains a 
dignity bordering on eloquence. His Latin is correct, and, 
except for an excessive and peculiar use of abstract words, 
shows hardly anything that might not have been written in the 
Augustan age. From a literary point of view Phaedrus is 
inferior to Babrius, and to Hi’s own imitator, La Fontaine; lit* 
lacks the quiet picturesqueness and pathos of the former, and 
the exuberant vivacity and humour of the latter. Though lie 
frequently refers to the envy and detraction which pursued him, 
Phaedrus seems to have attracted little attention in antiquity. 
He is mentioned by Martial (iii. 20, 5), who imitated some of his 
verses, and by Avianus. Prudcntaus must have read him, for 
he imitates one of his lines (Prud. Cath. vii. T15; cf. Phaedrus, 
iv. 6, 10). 

The first edition of the five books of Phaedrus was published 
by Pithou at Troyes in 1596 from a manuscript now in the possession 
of tlie marquis of Kosanbo. Jn tin* beginning of the 18U1 century 
there was discovered at Parma a MS. of Pcrotti (1430-1480), arch- 
bishop of Siponto, containing sixty-four fables of Phaedrus, of which 
some thirty were new. These new fables were first published at 
Naples by Cassitto in 1808, and afterwards (much more correctly) 
by Jannelli in 1809. Both editions were superseded by the dis- 
covery of a much better preserved MS. of Perot ti in the Vatican, 
published by Angelo Mai in 18 . For some time the authenticity ot 

these new fables was disputed, but they are now generally accepted, 
and with justice, as genuine fables of Phaedrus. They do not form 
a sixth lK)ok, for we know from Avianus that Phaedrus wrote five 
books only, but it is impossible to assign them to their original 
places in the live books. They arc usually printed as an appendix. 

In the middle ages Phaedrus exercised a considerable influence 
through the prose versions of his fables which were current, though 
his own works and even his name were forgotten. Of these psose 
versions the oldest existing seems to be that known as the " Anony- 
mus Nilanti," so railed because first edited by Nilant at Leiden 
in 17(H) from a MS. ot the 13th century. It approaches the text of 
Phaedrus so closely that it was probably made directly from it. 
Of the sixty-seven fables which it contains thirty are derived lrom 
lost fables of Phaedrus. But the largest and most influential 
of the prose versions of Phaedrus is that which bears the name of 
Romulus. It contains eighty-three fables, is as old as the loth 
century, and seems to have been based on a still earlier prose version, 
which, under the name of " Aesop," and addressed to one Rufus, 
may have been made in the Carolingian period or even earlier. 
About this Romulus nothing is known. The collection of fables 
in the Weissenburg (now Wolfenbiittel) MS. is based on the same 
version as Romulus. These three prose versions contain in all 
one hundred distinct fables, of which fifty-six are derived from the 
existing and the remaining forty- four presumably from lost fables 
of Phaedrus. Some scholars, as Burmann, Dressier and L. Muller, 
have tried to restore these lost tables by versifying the prose versions. 

The collection bearing the name* of Romulus became the source 
from which, during the second half of the middle ages, almost all 
the collections of Latin fables in prose and verse were wholly or 
partially drawn. A 12th-century version of the first three books 
of Romulus in elegiac verse enjoyed a wide popularity, even into the 
Renaissance. Its author (generally referred to since the edition 
of Nevelet in 1610 as the " Anonymus Neveleti ") was long unknown, 
but Hervieux has shown grounds for identifying him with Wallher 
ol England, chaplain to Henry 11 . and afterwards archbishop of 
Palermo. 

Another version of Romulus in Latin elegiacs w r as made by Alex- 
ander Neckam, born at St Albans in 1157. Amongst the collections 
partly derived from Romulus the most famous is probably that in 
French verse by Marie do France. About 1200 a collection of fables 
in Latin prose/based partly on Romulus, was made by the Cistercian 
monk Odo of Sherrington ; they have a strong medieval and clerical 
tinge. In 1370 Gerard of Minden w rote a poetical version of Romulus 
in I>ow German. 

Since Pithou's edition in 1596 Phaedrus has been often edited and 
translated ; among the editions may be mentioned those of Burmann 
(1718 and 1727), Bentley (1726), Schwabe (i8ofc), Berger de Xivrey 
(1830), Orclli (1832), Eyssenhardt (18O7), L. Muller (1877),* Rica 
(1885), and above all that of L. Havet (Paris, # 1895). For the 



PI1AER PI lACiOCY I OSIS 


i.K 'hrval wr.-i»>n.s n| I'luu-dius aiul their «Uiivativc^ m c L. K « » 1 1 1 . m 
I'fnlologus, i. 523 ^•q.; K. Grouse, in Jahrb. /. class, Philol.. c\ . 
OS72); ami especially the Darned work of Ilervieux, L <\ s t'ahnlistrs 
l aii ns deputs le sieclc d’ Auguste jtisqu'd la pti du moycn age (Paris. 1 
iS$4), who j;i\ es the Latin texts of all the medieval imitators (direct 
and indirect) of Pluiedrus. some ot them being published I'm the 
lust time. (J- 1 *. !'•) 

PHAER (or Phan f.r), THOMAS (1510 P^bo), English trans- 
lator of Virgil, was educated at Oxford and at Lincoln s Inn. He 
published in t 535 Nulura brevium , and in j 543 Stive Hoke of 
Presidentes. lie says on the title-page of his version oi the 
A cue id that he was “ solicitor to the king and queen's majesties, 
attending their honourable council in the marches of \\ales. 
lie settled at Kilgarran in JVnibrokeshire, and combined the 
study of medicine with his legal practice. He wrote several 
medical works, and was admitted M.I). of Oxford in 1559* ^ L ‘ 

contributed to Sarkville’s Mirrotir for Magistrates, ” Howe 
(Even Glendower, being seduced by false prophecies, toke upon 
him to be Prince of Wales.” In 1558 appeared The Seven First 
Hookes oj the Eneidos 0! Virgil converted into English Meter . lie 
had completed two more books in April 1 560 and had begun the 
tenth, but he died in the autumn of that year, leaving his task 
incomplete. The translation was finished by Thomas Twyne in 
1^84. Phaer’s translation, which was in rhymed fourteen- 
sHlabled line's, was greatly admired by bis contemporaries, and 
he deserves credit as the first to attempt a complete version, 
the earlier renderings of Surrey and Gawaiti Douglas being 
fragmentary although of greater poetic value. 

PHAETHON (Gr. shining, radiant), in Greek mytho- 

logy, the son ot Helios the sun-god, and the nymph Clymene. 
He persuaded his lather to let him drive the chariot of the sun 
across the sky, but he lost control of the horsus, and driving too 
near the earth scorched it. To save the world from utter 
destruction Zeus killed Phaethon with a thunderbolt. He fell 
to earth at the mouth of the Eridanus, a river of northern Europe 
(identified in later times with the Po), on the banks of which his 
weeping sisters, the TTeliades, were transformed into poplars 
and their tears into amber. This part of the legend points 
to the mouth of the Oder or Vistula, where amber abounds. 
Phaethon was the subject of a drama of the same name by 
EtiHpides, of which some fragments remain, and of a lost tragedy 
of Aeschylus (Heliades)\ the story is most fully told in the 
Metamorphoses of Ovid (i. 750 ii. 360 and Nonnus, Dionysiaea , 
xxxviii). Phaethon has been identified with the sun himself 
and with the morning star (Phosphorus). In the former 
case the legend is supposed to represent the sun sinking 
in the west in a blaze of light. His identification with the 
morning star is supported by Hyginus (A strait, ii. 42), where it 
is stated that the morning (and evening) star was the son of 
('ephalus and Eos (the father and mother of Phaethon according 
to Hesiod, Theog. 98408b). The fall of Phaethon is a favourite 
subject, especially on sarcophagus reliefs, as indicating the 
transitoriness of human life. 

See G. Knaack. “ Qnaestiones Phacthontcac,” in Philologisehe 
I ’ ntersuchungen (1885); i\ Wiesclrr, Phaethon (1857); Wilamowitz- 
Mollenrlorll ami C. Robert in Hermes, xviii. (1883); Frazer's 
Paitsanias, ii. 59; S. Keinacli, Revue de l' hist, drs retie, inns ( 1 908 , h iii. 

PHAGOCYTOSIS (Gr. </> uycic, to eat, devour, and kitov, 
cell). Many cells of the body possess the property 7 of engulfing 
particles, a character to he associated with their power of 
performing amoeboid movement. This property is termed 
phagocytosis. Primarily this phagocytic power was simply the 
means by which the cell took within its cell body* food particles 
which were ultimately digested and assimilated. In the higher 
organisms, however, this property has been developed fordifferept 
purposes, and in pathology* at the prosent day a meaning wider 
than that above given is often included in the term. The 
particle having been taken into the cell, one of three things may 
happen: (1) The particle^may consist of digestible material, in 
which case, the cell secretes a digestive fluid, a food vacuole is 
formed, the particle is gradually dissolved by the secretion and 
the products absorbed into the cell substance. (2) The particle 
may be indigestible, in which case it is retained within the cell 


body fur a time and ultimately discharged. The particle 
cnglobrd may comprise almost any material, but if it m to serve 
as a food it must be of animal or vegetable origin. At the time 
of ingestion it may be dead or living. In the ease in whith it is 
living t he organism is first killed and then digested; or (3) tin* 
organism may prove resistant, in which east: it may multiply 
and finally destroy the cell, when a numbly* of organisms are set 
free. This is one of the means by which, in the higher organisms, 
a local infection may become distributed through the organism. 
T he digestion effected within a cell is iermentative in character. 
Thus a proteolytic ferment lias been prepared from the bodies of 
amoebae the ferment possessing fairly active propci ties both 
in acid, neutral or alkaline media, but especially in the latter. 

J11 studying the process of phagocytosis generally much infor- 
mation may be gained as to its general characters by tin* study of 
the processes of intracellular digestion in the simpler Inverte- 
brates, a study largely extended by Metchnikoff and his co- 
workers in the elaboration of Metehnikoff's view of the nature of 
immunity. Thus, to take an instance from the sponges. Food 
substances, in the form of minute organisms, which have 
penetrated the pores of the sponge are seized by the < dialed or 
amoeboid cells lining those spaces, and are then killed and 
digested. In this rase also the process of digestion is proved 
to be fermentative. It is readily understandable that we should 
find such cells on the external surface of an organism or on the 
surface, lining the alimentary tract, particularly in the latter 
position. But in addition there are many cells within the body 
in which phagocytic power is retained and markedly developed. 
Such cells may be fixed or wandering cells. They are emploved 
for removing ioreign material or debris which may occur within 
a tissue. For instance, as the result of an injury, inflammatory 
process, &e., cells and other structures of a tissue may be 
destroyed. One of the processes of repair consists in the removal 
of the resulting debris, which is effected by phagocytes. A 
similar process is seen with red blood corpuscles which mav have 
escaped into a tissue through rupture of capillaries. Foreign 
particles accidentally gaining admission to a tissue arc in many 
cases removed in a similar manner, e.g. soot particles which have 
passed through the respiratory surface are then largely removed 
by phagocytes and carried to the bronchial lymphatic glands. 
Very commonly living organisms effect an entrance through 
wound surfaces, the alimentary surface, &c., and one of the 
processes employed for their destruction and removal is that of 
phagocytosis. 

As an illustration of the removal of foreign red blood corpuscles 
we may take the experiments of Metchnikoff in which a small 
drop of defibrinated blood of the goose was injected under 
the skin ot a snail. The corpuscles quickly spread through 
the hacmolymph of the snail, which by itself, however, 
effects no change in them. At the end of several hours exami- 
nation shows that the leucocytes of the snail have englobed a 
large number of the red corpuscles. The following day intact 
corpuscles can still be found in the hacmolymph, but the major 
number have already been devoured by the leucocytes. When 
taken up by a phagocyte the red corpuscle becomes round and 
its wall permeable. A vacuole is formed around the corpuscle* 
in which dissolved haemoglobin can be seen; a part of this 
haemoglobin also passes into the nucleus of the red corpuscle, 
proving that it too has been profoundly altered. Many of the 
nuclei are discharged. After some time the only parts of the 
corpuscle remaining are pieces of the nucleus and the peripheral 
layer of the corpuscle. Frequently the phagocytes, after having- 
devoured one or several red corpuscles, themselv es become a prev 
to their fellows. Analogous changes are observed in the tissues 
of a mammal when blood which has been extravasated is being 
removed, e.g. after a bruise. The first effect of the haemorrhage 
is an exudative inflammation, during which leucocytes arriv e m 
large numbers and engulf the corpuscles, In the process of 
digestion which follows the haemoglobin is altered and new* 
pigments are formed from it. In mammals this pigment is daik 
red or brownish, in the pigeon it is green. Finally the corpuscles 
are completely digested. Analogous phenomena may be observed 
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>nu* x i« »ii wilb ill* irm<>\wl of .1*11 .lt*l »r is rrMiiling from anv 
liijuiy. N’urnb' i:- « >1 phagocytes may be* found at work in this 
direction, for instance in the pus formed within an a.srptir 
abscess. Hem r we may regard the* phagocytes as acting as the* 
scavengers ot the tissues. 

In tiie instances we lu\e been dealing with the phagocytes 
are chiefly ot the eiass^of wandering cells and are brought to the 
seat of their aiti\ity by the blood. In examining anv tissue 
where the pro< • ss is going on it is seen that the phagocytes have 
accumulated there in large* numbers. They haw been attrae ted 
to the damaged area, The mec hanism which effects this attrac- 
tion H a eliemi* al om* chemiotaxis. At the seat of the < bailee 
chemic al substances are produced which act upon the phagoc\ te.s, 
causing them to migrate towards the source positive eheinio- 
taxis. Appan otly the material dissolving from cell debris ran 
act in t liis manner. Thus if a c apillary tube filled with a tissue 
extrac t lie inserted under the skin of an animal, within a short 
time it will be found to he surrounded with numbers of leuco- 
cytes, which may also have encroached into the tube itself. 
As in other instances of chemiotaxis the same chemic al stimulus 
in a higher concentration may repel the c ells— negative clicinio- 
taxis. instances of this are espec ially frequent in relation to 
micro-organisms and phagocytes, to which we may now turn. 

That phagocytes can paralyse, kill and digest many micro- 
organisms is the main fact in MctehnikofT s theory of the nature 
of immunity. The reaction may be readily studied by injec ting 
a small quantity of a fluid culture of some* mildly pathogenic* 
organism into the peritoneal c avity of an animal, and in the course 
of an hour or so examining a smear from the surface ot the 
omentum, when an abundance of phagocytes enclosing the organ- 
ism in different stages of digestion will be found. Or we may 
adopt Irishman's method, in which a few drops of human blood 
are diluted with saline solution and centrifuged. The layer <>i 
white corpuscles is pipetted off, suspended in serum, and a 
minute drop of a suspension of a pathogenic organism is added. 1 
The preparation is then incubated at 37 0 ('. for a quarter <>l an 
hour. Upon examining a drop of this mixture a mimbci ot 
bacteria are found within the phagocytes. Thus this attack and 
destruction of bacteria by phagocytes rnav take* place* within the* j 
body or by cells removed from the body. Whether or no a 
phagocyte can engulf bacteria is dependent upon a number of j 
factors — partly specific* properties of the phagocyte, partly | 
fac tors varying with the constitution of the* body serum. Thus j 
Wright and Douglas, employing Irishman's method, have pro\ cel 
that leucocytes do not take up bacteria freely unless the scrum | 
in whic h they are suspended contain opsonins. They found, for ; 
example, that leucocytes taken from a patient suffering lrom a ! 
pyococci infection if suspended in normal human serum take j 
up the cocci abundantly, whereas it the same leucocytes arc* 
suspended under similar conditions in t lie* patient's own serum 
the reac tion mav be almost absent. Further, leucocytes taken 
from a normal individual and suspended in the patient's scrum 
are practically inactive, while the same phagocyte's in normal 
serum are verv active. Exactly how the* substance in the serum 
acts is undecided, but it has been proved that there are in serum 
substances whic h become fixed to bacteria and w hie li render them j 
an easier prey to the phagocytes. This specific* opsonin is used up , 
when the bacteria are added to the serum, so that it the bacteria j 
are subsequently removed the serum is no longer active. There j 
is c\ idence too that there is a multiplicity ot opsonins. As to the 
or gin of the opsonins we have no certain evidence. It is sug- 

^ted that thev are a secretion from the* leucocytes themselves 
and that it is an evidence of another and preliminary mode; of 
attack possessed by the leucocyte, viz. the discharge of a secre- 
tion from the cell which is to damage or paralyse the bac terium 
and thus enable the phagocyte to engulf it. 

The mec hanism of destruction of a bacterium once it has been 
taken up by a phagocyte is probably, just as in the instance of 
dead cellular material, one of intracellular digestion. The 
bacterium before being engulfed is probably inert in most 
instances, though it may yet prove too strong for the phagocyte. 
The next stage we can trace is the formation of a vacuole around 


t lit* ouMubm. or, il th< fitter be huge, arouiiu a part ol the 
organism, and the part thus surrounded quickly shows signs of 
dot rui tion. Enr inst.nu r, it , staining reactions become weake r. 
When a part only of the organism is surrounded by a \ac:uole 
the part thus surrounded soon ceases to stain, while the remain- 
ing part stains normally, and we thus lui\e a marked contrast 
evidencing the two stages. 

In the next place we must ask which are the evils possessing 
phagocytic' powers? I .caving apart the < ells lining tilt* alinuntai v 
j trad (bee arise we know prac tically nothing of their power in this 
j respect) a number of free evils possess amoeboid properties as 
well as aEo a number of fixed cells. These latter are attac hed te 
certain spots of a tissue, but are capable of throwing out processes 
which can seize upon particles of foreign matter or even upon 
certain elements of the same organism. Of this category 
MctehnikofT distinguishes the nerve cells, the large cells of the 
spleen pulp and of lymph glands, certain endothelial cells, the 
neuroglia cells, and perhaps certain cells of connective tissues. 
All these elements can under certain conditions act as phago- 
cytes, and with the exception of the nerve cells all arc of meso- 
blastic origin. Those of greater importance on account of their 
greater activity in this respec t arc the large splenic* and lymph 
cells, the neuroglia cells and certain endothelial cells. With 
regard to the wandering cells Aletchnikoff considers that some are 
c ertainly non-phagoevtie, for instance the lymphocytes. Accord- 
ing to MctehnikofT iL is only when these cells become older and 
have developed a nucleus ric h in c hromatin and an abundant cell 
bodv that these* cells develop phagocytic* properties. This is 
the large hyaline leucocyte 1 . .The polymorphonuclear and the 
eosinophil leucocyte are both phagocytes. MctehnikofT there- 
fore* divides the phagocytes into two classes- the microphages, 
comprising the polymorphonuclear and the eosinophil cell, and 
the macrophages, containing the large hyaline cell, the cell of the 
splenic* pulp, the endothelial cell and the neuroglia c ell. From 
further observation of these tills he concludes that the micro- 
phages are chiefly concerned in opposing the* mic ro-organisms of 
acute infections, whereas the macrophage s are chiefly conc erned 
in combating chronic: infections, it is the macrophage also 
which is concerned in removing c ell debris, r.g. red corpusc les 
from a haemorrhage or the* red corpuscles of another animal which 
may have been introduced experimentally. 

MctehnikofT and his co workers ha\c* shown that the two 
principal groups of leucocytes are generally spread throughout 
the vertebrates. Thus instances of each kind are found even in 
the lamprey, though here their staining properties are feebler; 
also colls which show but small differences from the analogous 
cells ot mammals are found in the alligator. (T. in* ) 

PHALANGER, a book-name applied to the more typical 
representatives of the group of diprotodont marsupial mammals, 
inc luding the discuses of the Moluccas and Celebes, and the so- 
called opossums of Australia, and thus collectively the whole 
family Phalangeridae. (Sec* Makmim AI.I \.) 

Ehalangers generally are small or medium-sized woolly- 
coated marsupials, with long, powerful, and often prehensile 
tails, large c laws, and opposable nailless first hind toes. They 
seem in the day to be dull and sleepy, but are alert at night. 
Thev live mostly upon fruits, leaves and blossoms, although a few 
feed habitually upon insec ts, and all relish, in c onfinement, an 
occasional bird or other small animal. Several possess flying- 
membranes stretched between their fore and hind limbs, by the 
help of whic h they c an make long and sustained leaps through 
the air, like flying- squirrels; but the possession of these flying- 
membranes does not seem to bo any indic ation of special affinity, 
thy c harac ters of the skull and teeth sharply dividing the flying 
forms and uniting them with other species of the non-fly in 4 
groups. The skull (see fig. i) is, as a rule, broad and flattened 
with the posterior part swollen out # laterally owing to tlu 
numerous air-cells situated in the substance of the squamosa 
bones. The dental formula is very variable, especially as regard 
the premolars, of w hich some at least in each genus are reduced 
to functionless rudiments, and may even vai^’ in number on the 
two sides of the jaw of the same individual. The incisor* arc 
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always ; , 1 , t he lower one very large anil inclined forwards and 
the canine.; normally }, of which the inferior is always minute, 
and in one genus generally absent. The molars number either j 
: l or All the species here discussed are included in the j 
sub-family Phalangeridae, of which the distinctive features, as ; 
well as those of the family Phalatigeridae. are referred to under i 
Marsupialia. 

The most generalized representatives of the "roup appear to he ! 
the ring-tailed pli.ihngciN. constituting the genus P.cuduchntu s, 
winch is common to Australia, Tasmania and New Guinea, and 



Fin. t.-- Skull of Grey Cum_us (Plutlangcr at iculalis). 

hulmles at least hall a score of species. The dentition is generally 
i. 0 , c. », />. ♦- m. I, but one upper ini For and (lie canine may l >'* 
wanting. Tin.* crowns oi lit*.* molars show a rresceutii. structure, 
but tln*v are said to retain the three primitive cusps, which are 
fused in the other genera. 'The prehensile tail has its tip naked 
for a short distance, and the whole of the terminal third and the 
under surface ot the remainder short haired, the tip being generally 
white. The hair is thick and woolly, and generally yellowish oh\ <■ 
in colour, 'these phalangcrs are the ring tailed opossums of the 
Australians. From tins genus is apparently derived the tagunn 
flying-squirrel, or llying-phalangcr (Pctauioidcs volant), which 
ranges lroin Queensland to Victoria, and is the largest of the living 
group. Its dentition is essentially similar to that of Psnulot hint*, 
although there is one pair less of cheek teeth, and the bushy tail is 
naked and prehensile at the tip. Reverting to the non-llying species, 
wifc have* Gymnobelidcus leailbeuteri , a small animal from Victoria 
representing a genus by itself, with the same dental lormula as 
Pseitdot hints, but cheek-teeth ot a ditterent type, t lie* ears naked 
(instead ot hairy) behind, glands on the chest and between the ear-*, 
and the tail long and evenly bushy to the tip. From this are 
evidently derived the 11 ving-phalangers — living-squirrels- ot the 
genus Petaurus , which cliJter merely in the possession of a para- 
chute, and are represented by several spec ies, ranging from 
Australia (exclusive of Tasmania) to the Aru Islands, New* Guinea, 
and New Ireland. Of the yellow-bellied species, P. au^tiahs, 
the habits are described by J. Gould as lollows : “ 'This animal 1-, 
common in all the brushes ol New South Wales, particularly those j 
which stretch along the coast from Port Philip to Moretnn Kay. j 
fn these vast forests trees of one kind or another are perpetually j 
flowering, and thus offer a never-failing supply of tin* blossoms 
upon which it feeds; the flowers of the various kinds of gums, some ' 
of whicli are of great magnitude, are the principal la\ount< s. Like 
the rest ot the genus, it is nocturnal in its habits, dwelling in holes 
and in the spouts of the larger branches during the day, and dis- 
playing the greatest activity at night while running over the small 
leafy branches, frequently even to their very extremities, in search ot 
insects and the honey of the newly opened blossoms. Its strut tun* 
being ill adapted for terrestrial habits, it seldom descends to the 
ground except for the purpose of passing to a tree too distant to l»r 
attained by springing from the out; it wishes to leave. The tops ol 
the trees arc traversed l>v this animal with as much ease as the 
most level ground is by such as are destined for terra lirma. It 
chased or forced to flight it ascends to the highest branch and 
performs the most enormous leaps, sweeping from tree to tree with 1 
wonderful address; a slight elevation gives its body an impetus , 
which with the expansiem of its membrane enables it to pass to a 
considerable distance, always ascending a little at the ext remit y % oi 
the leap; by this ascent the animal is prevented from receiving 
the shock which it would otherwise sustain." 

A second species, P. sofurens, in some ways one of the most ! 
beautiful of all mammals, is shown in fig. 2. j 

A precisely similar relationship exists between the tiny feather- | 
tailed phalangbr, Di^tocchurus pennatus , of New Guinea, and the 
equally minute pigmy flying-phalangor or flying-mouse. At rebates 
pygtnaeus, of Queensland, New South Wales and Victoria; both 
bcing»characterized by the hairs of the tail forming a vane on each 
side ; as well as by tufts ol long hairs at the base of the tldnlv 


h. lire I ears. There are six pairs of cheek- teeth, of which the last 
three arc small and rounded, with blunted cusps, while the anterior 
teeth are sharp and of insectivorous type. 1 he pigmy llying- 
phalanger feeds 011 honey from flowers and insects. 

To some extent intermediate in structure between .timbales 
and Pclaituts, although without a parachute, arc' the be.mtilul little 
dunnouse-phalangers, as typified by Jdro nun it ntinn , v hich range 
Irom Western Australia and 'Tasmania to New Guinea. I hey 
appear to be a generalized type, which has efied out wheie they have* 
rnme into competition with the more' specialized lorms. Although 
in. ble to tlv they arc exceedingly active, and take long leaps from 
bough to bough ; externally they are characterized by their dormouse- 
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like form, large, thin, and marly naked ears, without tufts inside 
or at the' base, sharp and rudimentary Iront daws and long sharp 
hind ones, and mouse like tail, which is lurry at the base, Ihcn 
scaly, and naked and prehensile at the tip. 'There may be either 
»even pairs of cheek-teeth, ot which the* hinder carry four 
small smooth cusps, and the first upper incisor is much longer than 
the other two. The stiiped phalungers (Uat tvlopsila) are larger 
animals, ot the approximate size of a squirrel, easily recognized by 
the longitudinal yellow and blac k striping of the lur, and the' slender 
and elongated fourth Iront toe. The typical I). tneirgata is 
common to north Australia and New Guinea, but D. palpatm, 
which has tin; lourth toe still more elongated, is exclusive ly Papuan. 
'They have seven pairs of cheek teeth, of which the four last arc* 
oblong and tour euxped ; and the first lower inc isor is longer than in 
any other phakwnger. 'They apparently feed on both leaves and 
grubs, probably extracting tlu- latter from crannies with Ihe elon- 
gated toe. 1 he tail is more or le.-»s bare* oil the under side of the 
tip. 

I he last group of the sub-f.miilv is represented firstly by the 
discuses, or disuses (Phalanger), which arc* arboreal animals of the 
approximate size* ol cats, and range from the Solomon Islands 
through New Guinea and the Aloluccas to Celebes, being, in fact, 
the only Old World marsupials found westwards of Ne w Guinea! 
Fxtern.illy they are t harm ten/ed bv their thick woolly lur, short 
or medium ears, which are hairy outside, and sometimes inside as 
well, by tin* naked and striated soles ot the feet, and the long and 
markedly picliensile tail, ol wlmli the basal halt is furred like the 
body, and the te rminal half entire ly naked. The number of cheek- 
b’l’lh varies, owing to the fret | unit absence of some of the front 
ones, but there are generally seven pairs, of which the last lour carry 
c re ‘.-.cents internally ami cusps externally. About ten species are 
kimwn, of which the grey cuscus (P. oriental is) ol Amboyna and 
Timor was discovered about 300 years ago, and was thus 'the first 
known Old World marsupial. In the spotted cuscus (/*. ntaeulalus ) 
the males are 111.11 ked with orange and white, while the females are 
uniformly greyidi. Cuscuxes are sleepy animals, ieeding mainly 
on leaves, but also devouring birds anti small mammals. 

Nearly allied to tlic: discuses are the typical Australian phalangers, 
nr opossums, iorming the genus Triehosurm , 'They differ from 
the cuscuses, among other features, by the? thick and* non-tapering 
tail being covered with bushy hair up to the extreme tip, which is 
naked, a*-' is a narrow line ajong the middle </ the terminal third 
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(nr rather morn) of the lower surface, by the presence of a gland 
on the chest, and by the soles of the hind feet being hairy. Jn the 
skull the upper canine is separated from the outermost incisor, 
instead of close to it as in the discuses (fig. i). The best-known 
species is the brush-tailed phalangcr, or brush-tailed opossum 
( f. vulpecula ), of Australia, an animal of the size of a small fox, 
represented in Tasmania by the brown phalangcr ( /'. vulpcrula 
fnhginosns). The short-eared phalangcr (T. canina) represents the 
j.-r >up in Southern (Jueemdand and New South Wales. The dental 
formula in both is i. ij, r. < , p. i|, m. if. These animals are wholly 
arboreal and mainly nocturnal in their habits; and it is these which 
form the chief game in “ opossum-shooting ” among the gum trees 
bv moonlight. 

l'lic long-snouted phalangcr is referred to under Marsupialia. 

(K. L.*) 

PHALANX (Gr. <f>d\a of unknown origin), the name, in 
Greek history of the. arrangement of heavy -armed infantry in a 
single close mass of spearmen (see Army ; llislury). In anatomy, 
the Latin plural phalanges is the term applied to the bones of 
the finger and toe, and in botany to a group of united 
stamen clusters. The term “phalanx” was adopted by 
V. C. M. Fourier (q.v.) as the name of the socialistic community 
living in a “ phalanstery.” 

PHALARIS, tyrant of Acragas (Agrigentum) in Sicily, c . 570- 
554 n.c. He was entrusted with the building of the temple 
of Zeus Atahyrius in the citadel, and took advantage of his 
position to make himself despot (Aristotle, Politics , v. 10). 
Under his rule Agrigentum seems to have attained considerable 
prosperity. He supplied the city with water, adorned it with 
line buildings, and strengthened it with walls. On the northern 
coast of the island the people of llimera elected him general 
with absolute power, in spite of the warnings of the poet 
Stesichorus (Aristotle, Rhetoric , ii. 20). According to Suidas he 
succeeded in making himself master of the whole of the island, 
lie was at last overthrown in a general rising headed by 
Telemachus, the ancestor of Theron (tyrant c . 488-472), and 
burned in his brazen bull. 

After ages have held up Phalaris fo infamy for his excessive 
cruelty. In Ins brazen bull, invented, it is said, by Perillus of 
Adieus, flu* tyn. ill's victims were shut up and, a fire being kindled 
beneath, were roasted alive, while their shrieks represented the 
bellowing of the bud. Perillus himself is said to have been the first 
\ iclim. 'l here is hardly room to doubt that we have here a tradition 
ol human sacrifice in connexion with the worship ol the Phoenician 
Baal (Zeus Atahyrius) sacli as prevailed at Rhodes; when misfortune 
threatened Rhodes the urazen bulls in his temple bellowed. The 
Rhodians brought this worship to C.ola, which they founded con- 
jointly with the Cretans, and from Gela it passed to Agrigentum. 
Human sacrifices to Haul wire common, and, though in Phoenicia 
proper there is no proof thar the victims were burned alive, the 
Carthaginians had a brazen mage of Baal, lrom whose down- 
turned hands the children slid ii.to a pit of fire; and the story that 
Minos had a brazen mail who pressed people to his glowing breast 
points to similar rites in Crete, where the child devouring Minotaur 
must certainly be connected with Baal and the favourite sacrifice 
to him of children. 

The story of the bull cannot be dismissed as pure invention. 
Pindar ( Pythia , i. 185), who lived less than a ccntflry al leewards, 
expressly associates this instrument of torture with the name of 
the tyrant. There was certainly a brazen bull at Agrigentum, 
which was carried off by the Carthaginians to Carthage, whence 
it w’as again taken by Scipio and restored to Agrigentum. In 
later times the tradition prevailed that Phalaris was a naturally 
humane man and a patron of philosophy and literature. He is 
so described in the declamations ascribed to Lucian, and in the 
letters which bear his own name. Plutarch, too, though he takes 
the uniavourablc view', mentions that the Sicilians gave to tin- 
severity of Phalaris the name of jistice and a hatred of crime. 
Phalaris may thus have been one of taose men who combine justice 
md even humanity with religious fanaticism ^Suidas, s.v . ; Diod. Sic. 
ix. 20, 30, xiii. 90, xxxii. 25; Polybius vii. 7, xii. 25; Cicero, De 
Ofjiciis , ii. 7, iii. (>). 

The letters bearing the name of Plalaris (148 in number) are 
now chiefly remembered for the crushing exposure they received at 
the hands of Richard Bentley in his controversy with the Hon. 
Charles Boyle, who had published an ediion of them in 1(195. The 
first edition of Bentley's Dissertation on Phalaris appeared in 1G97, 
and the second edition, replying to the ans\cr which Boyle published 
in 1098, came out in 1G99. From the nention in the letters ol 
towns (Phintia, Alaesa and Tauroincniun) which did not exist in 
the time of Phalaris, from the imitations of authors (Herodotus, 
Democritus, Euripides, Callimachus) who vrote long after lie was 
dead, from the reference to tragedies, thoigh tragedy was not yet 
invented in the lifetime of Phalaris from tie dialect, which is not 
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Dorian but Attic, nay, Now or Late Attic, ns well as from absurdities 
in the matter, and the entire absence of any reference to them by 
any writer before Stobacus (c. a.d. 500), Bentley sufficiently proved 
that the letters were written by a sophist or rhetorician (possibly 
Adrianus of Tyre, died r. A.n. 192) hundreds of years aftsr the death 
of Phalaris. Suidas admired the letters, which he thought genuine, 
and in modern times, before their exposure by Bentley, they were 
thought highly of by some (e.g. Sir William Temple in his Essay or 
Ancient and Modern Learning), though others, as Politianus and 
Erasmus, perceived that they were not by Phalaris. The latest 
edition of the Epistles is by K. Ilcrcher. in I : . pistol ogr a pht graeoi 
(1873), and of Bentley's Dissertation by W.\Vagner(witli introduction 
and notes, 1883) ; see especially K. C. Jebb, Life of Bentley (1882). 

PHALLICISM, or Phallism (from Gr. an anthropo- 

logical term applied to that form of nature- worship in which 
adoration is paid to the generative function symbolized by the 
phallus, the male organ. It is common among primitive 
peoples, especially in the East, and has been prominent also 
among more advanced peoples, e.g. the Phoenicians and the 
Greeks. In its most elementary form it is associated with 
frankly orgiastic rites. This aspect remains in more advanced 
forms, but gradually it tends to give place to the joyous recog- 
nition of the principle of natural reproduction. In Greece for 
example, where phallieism was the essence of the Dionysian 
worship and a phallic revel was the origin of comedy (see also 
Hermes), the purely material and the symbolical aspects no 
doubt existed side by side; the Orphic mysteries had to the 
intellectual Greeks a significance wholly different from that which 
they had to the common people. Phallic worship is specially 
interesting as a form of sympathetic magic : observing the 
fertilizing effect of sun and rain, the savage sought to promote 
the growth of vegetation in the spring by means of symbolic 
sexual indulgence. Such were the rites which shocked Jewish 
writers in connexion with the worship of Baal and Astaroth 
(see Baal; and cf. Atakgatis, Isiitar). The same principle is 
at the root of the widespread nature- worship of Asia Minor, whose 
chief deity, the Great Mother of the Gods ( q.v .), is the personifi- 
cation of the earth’s fertility : similarly in India worship is paid 
to divine mothers. Generally it should be observed that phallic 
worship is not specially or perhaps primarily paid to male deities, 
though commonly the more important deity is accompanied by 
a companion of the other sex, or is itself androgynous, the twfl 
symbols being found together. 

In the Diony.siae rites the emblem was carried at the head of 
the processions and was immediately followed by a body of men 
dressed as women (the ithy phalli). In Rome the phallus was 
the most common amulet worn by children to avert the evil 
eye : the Latin word was fascinum (cf. Pliny, Nat. Ilist. xix. 50, 
satyrica signa; Varro, Ling. Lat. vii. 97, ed. Muller). Pollux 
says that such emblems were placed by smiths before their 
forges. Before the temple of Aphrodite at liierapolis (q.v.) 
were two huge phalli (180 ft. high), and other similar objects 
existed in all parts of the ancient w r orld both in statuary and in 
painting. Among the Hindus (see Hinduism) the phallus is 
called litiga or litigant, with the female counterpart called yotti; 
the linga symbolizes the generative power of Siva, and is a charm 
against sterility. The rites classed together as Sakti puja 
represent the adoration of the female principle. In Mexico, 
Central America, Peru and other parts of America phallic 
emblems arc found. The tendency, however, to identify all 
obelisk-like stones and tree-trunks, together with rites like 
circumcision, as remains of phallic worship, has met w ith murl 
criticism ( e.g . Robertson Smith, Religion of the Semites , 2nd ed. 
pp. 456 sqq.). 

For authorities see works quoted under Religion : ^ A and B 

ad fin. 

9 

PHALTAN, a native state of India, in the central division of 
Bombay, ranking as one of the Satara jagirs. Area, 397 sep ni.; 
pop. (1901), 45,739, showing a decreasc.of 31 % in the decade. 
The estimated revenue is £13,000, and the tribute £640. The 
chief, whose title is nimbalkar, is a Mahratta, tracing his descent 
to a grantee from a Delhi emperor in the 14th century. The 
town of Phaltan is 37 m. north-east of Satara; pop. (1901), 
95 * 2 - 
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PHANARIOTES, a name derived from Phanar, the ehicf I 
Greek quarter at Stamboul, where tlie oecumenical patriarchate j 
is situated, and applied to those members of families resident j 
in the Phanar quarter who between the years 171 1 and 1S21 j 
were appointed hospodars of the Danubian principalities; that 
period of Moldo-Wallachian history is also usually termed the 
Phanariotc epoch. It is not to be understood as marking the 
introduction into the principalities of the Greek element, which 
had already established itself firmly in both provinces, to both of 
which Greek princes had been appointed before the 1.8th century. 
But whereas the Greek families of earlier introduction gradually 
became merged in their country of adoption, the later immi- 
grants retained their separate nationality and grew to be powerful 
agents for furthering the spread of Graccism in the principalities. 
The person raised to the princely dignity was usually the chief 
dragoman of the Sublime Porte, and was consequently well 
versed in contemporary politics and the statecraft of the Otto- 
man government. The new prince, who was compelled to pur- 
chase his elevation with a heavy bribe, proceeded to the country 
which he was selected to govern, and of the language of which 
he was in nearly every case totally ignorant, accompanied by a 
horde of needy hangers-on ; he and his acolytes counted on re- 
couping themselves in as short a time as possible for their initial 
outlay and in laying by a sufficiency to live on after the termina- 
tion of the prince’s brief authority. It was the interest of the 
Porte to change the princes as often as possible, as the accession 
donation thus became due more frequently. When, owing to the 
numerous cases of treachery among the princes, the choice became 
limited to a few families the plan was hit upon of frequently 
shifting the prince from one province to the other : the prince of 
Wallachia, the richer of the two principalities, was always ready 
to pay a handsome douceur to avert his transfer to Yassy ; the 
prince of Moldavia was equally ready to bribe his supporters 
at Constantinople to secure his appointment to Wallachia. To 
raise funds to satisfy the rapacity of the Porte the princes became 
past masters in the art of spoliation, and the inhabitants, liable 
to every species of tax which the ingenuity of their Greek rulers 
could devise, were reduced to the last stage of destitution. The 
active part taken by the Greek princes in the revolt of 1820-21 
induced the Porte to revert to the appointment of native 
princes. 

PHANIAS, of E resus in Lesbos, Greek philosopher, important 
as an immediate follower of and commentator on Aristotle, 
came to Athens about 332 b.c., and joined his compatriot, 
Theophrastus, in the Peripatetic school, lie wrote works entit led 
Analytical Categoriae and De inter pretalione^ which were either 
paraphrases or critical commentaries, and seem to have added 
little to Aristotle’s own writings. Alexander of Aphrodisias 
refers to a work npb s Ato8u>po*', and Athenaeus quotes from 
another treatise, Against the Sophists . Outside philosophy, lie 
and Theophrastus carried on the physical investigations of 
Aristotle; Athenaeus frequently quotes from a work on botany 
which manifests great care in definitions and accuracy of obser- 
vation. From Plutarch (Life of Themistocles) we learn that 
he was regarded as an historian of importance. The chief of 
his historical works is the Prytaneis Eresii t which was either a 
history of his native place or a general history of Greece arranged 
according to the period of the Ercsian magistracy. lie wrote 
also works on the Tyrants of Sicily and on tyranny in general. 
The value of these books is attested by the frequency with which 
they are quoted on questions of chronology (e.g. by Plutarch, 
Suidas, Athenaeus). To the history of Greek literature he 
contributed works on the poets and on the Socratics, both of 
which are quoted. % 

He must be distinguished from another Phanias, a Stoic philo- 
sopher, disciple of J V>si<Joniws. Diogenes Laertius mentions a 
work of his wherein he compares Posidonius with Panaetius in 
arguing from physical principle's. 

• 

PHANOCLES, Grtrk elegiac' poet, probably flourished about 
the time of Alexaijfler the Great, llis extant fragments show 
resemblances in style and language to Pliiletas, ('allimaclms and 
llermesianax. Jle was llu* author of a poem on paederasty. 


A lengthy fragment in Stobaeus ( Florilegntm , 64) describes 
the fine of Orpheus for the youthful Calais, son of Boreas, 
and his subsequent death at the hands of the Thracian 
women. It is one of the best extant specimens of Greek elegiac 
poetry. 

See N. Bach, Philetae , Hrrmesianactis, et Pit a nod is reliquiae (1829), 
I.. Preller, AusgewahUe Aufsiitzc aus dem Gcbietc dev dassischen 
A Iterthumswissnischaft ( 1 *So.j). 

PHANTASMAGORIA, a name invented by a certain Philipstal 
in 1802 (from Gr. ^arranym, phantasm, apparition; and ayopd, 
assembly) for a show or exhibition of optical illusions produced 
by means of the projecting lantern (q.v.). The word has since 
been applied to any rapidly or strikingly changing scene, and 
especially to a disordered or fantastic scene or picture of the 
imagination. 

PHARAOH (Par'oh), the Hebraized title of the king of Egypt 
(q-v.) y in Egyptian I\r-*o; Ph # ron in Herodotus repres nts the 
same. Its combination with the name of the king, as in Pharaoh- 
Necho, Pharaoh-Hophra, is in accordance with contem orary 
native usage : the name of he earlier Pharaoh Shishak (Sheshonk) 
is rightly given without the title. In hieroglyphic a king bears 
several names pre eded by distinctive titles. In the IVth 

Dynasty there might he four of the latter : (1) identifying 

him with the royal god Ilorus; the name is commonly written 
in a frame (ffjjjfjj representing the facade of a building, 
perhaps a palace or tomb, on which the falcon stands. (2) 
connecting him with the vulture and uraeus god- 
desses, Nekhabi and Buto of the south and north. (3) 

a haivk on the symbol of gold, signifying the victorious Ilorus. 

(4) 4^ the old titles of the rulers of the separate king- 

doms of Upper and Lower Egypt, to be read stm, “butchcr(?), M 
and byti, “ beekeeper (?).” The personal name of the king 
followed (4), and was enc losed in a cartouche C D t ap- 
parently symbolizing the circuit of the sun which alone 
bounded the king’s rule. Before the IVth Dynasty the car- 
touche is seldom found : the usual title is (1), and (3) does not 
occur. In the Vth Dynasty the custom began of giving the 
king at his accession a special name c onnecting him with the sun : 
this was placed in the cartouche a/ter (4), and a fifth title was 

added : (5) Si-re, “ son of the Sun-god/’ to precede 

a cartouche containing the personal name. The king was briefly 
spoken of by his title stni (see 4), or hmn-j , “ his service,” or 7/v, 
“ liege-lord.’’ These titles were preserved in the sacred writing 
down to the latest age. An old term for the royal palace 
establishment and estate was Per-o, ” the Great House,” and 
this gradually became the personal designation of Pharaoh 
(of. the Grand Porte), displacing all others in the popular 
language. (F. Ll. g.) 

PHARI, a town of Tibet. It is supposed to be the highest and 
coldest town in the world, being 15,000 ft. above the sea. As it 
commands the road between t.ie ( humbi Valley and Lhasa and 
also one of the chief passes into Bhutan, Phari is of considerable 
military importance, and is defended by a large fort or Jong, 
whic h was oc cupied by the British expedition of 1904. Phari 
Jong is supposed to have Leen built about 1500 a.d., and was 
enlarged or rebuilt in 1792 under Chinese advice, as a defence 
against the British. It ha. 4 the appearance of a medieval castle, 
and seems to have been built in imitation of the European 
style. 

PHARISEES, a sec t of the Jews first mentioned bv Josephus, 
in his account (Ant. xiii 5, 0) of the* re ign of Jonathan, the 
brother and successor of Judas Maceabaeus. The name, whic h 
may be translated “ Separatists,” indicates their devotion to 
the ideal, enforced by Izra and NYhemiuh upon the reluctant 
Jews, of a nation sepaiatc fmin all other nations in virtue of its 
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peculiar relation to Yahweh (Neh. ix.). This ideal nation 
consisted of all who were prepared to obey the Law of 
Moses, irrespective of their natural descent. Consequently the 
Pharisees, who seem to have been an order of religious teachers, 
were concerned to make converts (proselytes), and some of their 
greatest teachers were of non- Jewish parentage. They were 
also concerned to insist upon the strict observance of the Law, 
so far as it w'as compatible with the exigencies of ordinary life, 
and to train disciples who should set a proper example to the 
mass of the people. 

The ideal of separation descended from the Great Synagogue 
(Assembly) of the time of Ezra to the Synagogue of the Hasi- 
daeans (Assidaeons), who allied themselves with Judas Macca- 
baeus when his followers decided to suspend the law of the 
Sabbath, in order that the true Jews might preserve themselves 
from annihilation and survive to keep the Utw as a whole. This 
action of the Hasidaeans is clearly the practical outcome of the 
principle whi< h Josephus describes in the language of philosophy 
as the characteristic of the Pharisees — “ some things and not all 
are the work of Fate ” (Ant. xiii. 5, 9). Fate is the Stoic term 
for God; and these forerunners of the Pharisees judged that the 
time had come for them to take action rather than to wait 
passively on God. But then and always the prime concern of the 
Pharisees was the extension of God’s sovereignty (the Kingdom 
of God) throughout the world. God’s will, which all men should 
obey, was revealed in the Law, and though He might appoint 
governors over them, He remained their King, and no governor 
who was not a prophet — God’s mere mouthpiece— could com- 
mand their unquestioning obedience. When Judas reconquered 
Jerusalem and re-dedicated the desecrated Temple, his work, 
from the Pharisees’ point of view, w r as done. The Temple- 
worship was part and parcel of the Divine plan, and a legitimate 
High Priest was necessary. Alanius was therefore welcomed 
by the Hasidaeans, and only his treacherous murder of sixty of 
their number taught them that any Syrian nominee was their 
enemy. Later they acquiesced in the election of Simon to the 
high-priesthood with the condition “ until there should arise a 
faithful prophet but some of them remonstrated against the 
combination of the sacred office with the position of political 
ruler in the person of John Hyrcanus as contrary to the precedent 
set by Moses at his death. When Alexandra came to the throne 
the Pharisees were the real rulers and imposed upon the people 
the deductions from the written Law which formed the growing 
body of their oral tradition. Their reign was long enough to 
establish this tradition in respect of ritual, and even when this 
golden age as it seemed to later Scribes— was over they 
exercised a paramount influence upon the common people. 
They had learned to read God’s will in the events of history, and 
deduced (for example) the doctrine of the resurrection of the 
dead from the death of the martyrs under Antiochus Lpiphanes 
and Aleimus. And what they learned from current history and 
from the ancient history of the nation recorded in Scripture they 
taught in the synagogues, which corresponded not merely to the 
parish churches bui also to the schools — day schools and Sunday 
schools — of to-day. Apart from their control of public education, 
their pow'er was enhanced by their efforts to better the position 
of women, and by their notorious leniency in the matter of 
punishments. Everything — the repeated statements of Josephus 
and the facts of Jewish history after a.d. 70 — goes to show that 
the Pharisees moulded the religion of the people. Attempts 
have been made in modern times to represent the Apocalyptists 
as opposed to the Pharisees and as occupying the position in 
popular estimation which Josephus ascribes to the Pharisees. But 
for such representations there is no solid ground. Superficially 
the language of apocalypses differs from that of rabbinic deci- 
sions, and where the seer takes a comprehensive view of the ages 
the rabbi legislates for particular cases. But even in the 1 almud 
the reign of Alexandra is described in apocalyptic language such 
as is commonly applied to the future age, and if allowance be 
made for the symbolism proper to revelations it is clear that 
essentially the scribe and the seer have the same purpose and 
even the same doctrines. The Pharisees were occupied with the 
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piecemeal realization of the dreams of their supposed opponents, 
which gain a vague glory from their being far off. 

The gospels generally have left upon the minds of men an 
impression unfavourable to the Pharisees. They contain de- 
nunciations attributed to our Lord and assigned — with obvious 
injustice in some cases — to the scribes of this set t. It is to be 
remembered that the Pharisees were the only sect of the Jews 
who survived in Christian times and that the Pharisees were 
never a homogeneous body possessed of a definite policy or body 
of doctrine. Moreover, it is clear that our Lord denounced not 
all the Pharisees but the hypocrites only, as did the rabbis 
whose sayings are reported in the Talmud and other Jewish 
books. Again, the third gospel in particular betrays relations 
between the Pharisees and Jesus very different from those of the 
common Christian view, which conjures up an impossible picture 
of an absolute breach between the Prophet of Nazareth and 
the whole corporation of the Pharisees as a result of a quarrel 
with certain members of that dissident sect of independent 
thinkers. Gamaliel and his pupil St Pauhare better representa- 
tives of the non-hvpocritical Pharisee; and the Pauline Epistles 
or the writings of Philo are the best extant examples of the manner 
and matter of their teaching. As for the denunc iations, apart 
from the charge of insincerity, it appears that the scribes in 
question are pilloried for the defects — or the excesses — of their 
qualities. Indeed they are corroborative evidence for the 
reverence with which the Pharisees were regarded by the 
people generally, and for the zeal with which they strove to 
fulfil God’s will as contained in the Law and elucidated by the 
Tradition. (J. H. A. H.) 

PHARMACOLOGY. Systematic writers on the subject differ 
considerably in the exact meaning which they attach to the term 
pharmacology (^appuiKov, a drug; Xo'yos, a discourse), some 
making it much more comprehensive than others. Binz, for 
instance, defines it as treating of the origin, nature, chemical 
and physical qualities, physiological actions, and therapeutical 
uses of drugs ; in France and in Italy it is restricted to the mere 
description of medicines and their preparations, the action and 
uses of which as remedies are included in the term therapeutics. 
In English-speaking countries, and by the majority of German 
writers, the meaning is now restricted to the study of the action 
of chemical substances (as apart from foods) on all kinds of 
animals, from bacteria up to man ; it is, in fact, a comparative 
study of the action of chemical bodies on invertebrate and verte- 
brate animals. One of its practic al aims is to obtain a wide and 
accurate knowledge of remedial substances in relation to their 
application in the treatment of disease, while another is to 
discover new or improved remedies. This meaning of the word 
has now become fixed in the English language by use and wont. 
The term pharmaco-dynamics (^pfuiKov, 8iW/u?, power), 
which is etymologically more correct, is often used as its equiva- 
lent, but it has never become widely adopted. The study of 
pharmacological actions was at first almost entirely confined 
to those of remedial agents, and especially to the remedies in the 
different national pharmacopoeias, but in many cases it has now 
been extended to substances which are not used for curative 
purposes. The introduction into practical use of many medi- 
cines, such as paraldehyde, phenazonc and strophanlhus, has 
followed the study of their actions on animals, and this tends 
to be more and more the case. Pharmacology is a branch of 
biology; it is also closely connected with pathology and bacteri- 
ology, for certain drugs produce structural as well as functional 
changes in the tissues, and in germ diseases the peculiar symptoms 
are caused by foreign substances (toxins) formed by the infective 
organisms present in the body. The effects of many of these 
toxins bear a close resemblance to the action of certain well- 
known drugs, as in the case of tetanus toxin and strychnine, and 
are studied by the same methods of observation and research. 
It is impossible also to dissociate pharmacology from clinical 
therapeutics; the former investigates the agents wffiich are used 
in the treatment of disease, the latter is concerned with their 
remedial powers and the conditions under tvhich they are to 
be used. Hence the word “ pharmaco-therapy ” lias come into 
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use, and most of the newer standard textbooks combine together 
the consideration of pharmacology and therapeutics. Pharma- 
cology is also related to toxicology, as many remedial and other 
agents are more or less poisonous when given in large doses, but 
it does not include the detection, tests, and the other strictly 
medico-legal aspects of poisoning. 

Pharmacology proper began as the result of the application 
of strictly experimental methods to physiology. The discovery 
(early in the 19th century) that plants owe their 
* ory ' remedial and poisonous qualities to small quantities of 
definite active principles, such as alkaloids and neutral bodies, 
which can be extracted in a chemically pure condition, had also a 
very important effect on its development. We meet first with 
experiments made by investigators who perceived that observa- 
tions on man and animals might lead to a better understanding 
of the action of drugs. In 1676 Wcpfer and Conrad Brunner 
demonstrated on dog.s the tetanizing action of nux vomica, and 
similar rough experiments were repeated from time to time with 
other substances by Liter investigators. In 1755 Menghini 
published an elaborate study of the action of camphor on a great 
variety of different kinds of animals. Albert von Haller ( 1 ). 
1708) sought to elucidate the action of remedies by observations 
on healthy men, and in 1767 W illiam Alexander made experi- 
ments on himself with drugs, which were, however, brought to 
an abrupt termination by his nearly killing himself. In 1776 
Daries, by observations on himself and on cats, established the 
mydriatic action of belladonna and other atropaccous plants. 
Hitherto no attempt had been made to determine w hat particular 
parts of the body were especially affected by drugs, but Fontana 
showed, in his great work (Florence, .1765) on the venom of the 
viper and on other poisons, that the general symptoms were 
brought about by an action on particular organs. He performed 
more than six thousand experiments, more than four thousand 
of which were on animals, and he determined the effects on the 
heart and other important structures. These analytical methods 
of research were well known to the second Monro in Edinburgh, 
and to his pupils, one of whom, William Alexander, wrote a thesis 
in 1790 entitled “ l)e partibus corporis animal is quae viribus 
opii parent.’* His methods were doubtless known also to the 
French physiologist Magendie, who improved upon them, and 
who in 1809 published a research on the Upas Tieutc and other 
strychnine-containing plants, in which he showed that their 
effects were due to an action on the spinal cord. The researches 
of his pupil, Claude Bernard, on curare, were equally exact and 
logical, and have served as the model for many subsequent 
investigations. In consequence, from the time of Magendie 
pharmacology may be said to have been put on a more exact basis, 
by the middle of the 19th century there were many workers on 
the subject, and the actions of such drugs as digitalis, morphine, 
alcohol, and many others had been frequently and minutely 
investigated. About this time Buchheim, professor of materia 
medica in Dorpat from 1846 to 1879, founded the first pharmaco- 
logical laboratory on modern lines in Europe, and he introduced 
a more rational classification of drugs than had hitherto been in 
use, arranging them in groups according to their pharmaco- 
logical actions. In the herbals and older treatises on materia 
medica and therapeutics no explanation is usually offered of the 
action of medicines, and in such works as that of Cullen (1789) 
only a few of the more obvious actions are occasionally explained 
according to the current theories of physiology and pathology, 
fn works such as Pareira’s Elements of Materia Medica and Thera - 
peuties (1842), the physiological effects of medicines are usually 
described, but very briefly as compared with the materia medica. 
At the present day most textbooks dealing with medicinal agents 
and treatment devote a large part of their space to pharma- 
cology, and a corresponding change has taken place in the 
teaching of the subject in universities and medical schools. 
Since Magendie’s time numerous papers dealing with pharmaco- 
logical subjects •have v appeared in the Journal of Anatomy and 
Physiology , the Journal of Physiology , Virchow’s Archiv , and the 
principal medical pei/odicals of all countries. In 1873 the Archiv 
fiir experimented Patlwlogie und Fhannakulogie first appeared, 


in 189s; the Archives Internationales dc Pharmakoaynamie , anil 
in j 909 The Journal of Pharmacology and 1 herapeuttes (pub- 
lished at Baltimore, U.S.A.), all of which are chiefly or entirely 
devoted to pharmacology. 

The methods of research arc essentially those employed by 
physiologists, the action of substances being studied in the usual 
way on bacteria, leucocytes, frogs, rabbit* anil other animals. 
Not only are the general symptoms investigated, but. it is neces- 
sary to carry out experiments on the nerves, muscles, circulation, 
secretions, &o., so as to got a more exact knowledge of the 
reasons of the general action. It is true that many of these 
animals react somewhat differently to drugs, both as regards each 
other and as regards man, but for the most part the differences 
are quantitative rather than qualitative. After carrying out a 
series of observations on animals, the drug ('an be assigned to its 
special group, and a good idea can be obtained of its possible 
practical value or the reverse; hence there is a saving of time and 
an avoidance of the necessity of testing its effects on man. The 
action of a drug may be called direct when it acts on any part 
to which it is immediately applied, or which it may 
reach through the blood ; and indirect when one organ prax" °* 
is affected secondarily to another, as, for instance, in 
strychnine poisoning when the muscles are violently contracted 
as the result of the. action of the alkaloid upon the spinal cord. 
In a few r cases the action is merely physical, but most frequently 
it is chemical in its nature, and is exerted on the living cell, the 
activity of which is either stimulated or depressed. In some 
cases the substances actually enter into a chemical combination 
with the protoplasm, which may be temporary or (much less 
frequently) permanent; in other cases they seem simply to 
modify or disturb the usual chemical activity of the cells. Pro- 
longed or excessive stimulation invariably leads to depression 
or paralysis, the tissues becoming fatigued, and from this con- 
dition they may recover or they may not. W hen we come to 
consider more in detail the results of these actions we find that 
the various secretions of the body, such as the sweat, gastric 
juice, bile, milk, urine, &c., may be increased or diminished; 
that the heart may have its muscular or nervous apparatus 
stimulated or depressed; that the nerve-centres in the brain, 
medulla and spinal cord may be rendered more sensitive or the 
reverse; and that the general metabolism of the body may be 
altered in various ways, in addition, the fluid constituents, 
such as the lymph and blood, may have their composition and 
bulk considerably altered, w hile the special senses, the tempera- 
ture, and, in short, every function and tissue, may be more or 
less affected. 

Some drugs given in excess are poisons to all forms of proto, 
plasm, but when given in doses much short of the lethal they 
usually exhibit a distinct tendency to affect specially, and at an 
early period, certain organs or tissues, an<} hence result differences 
in action ; others may act only on certain organs, leaving the others 
practically untouched. It is often possible by appropriate dosage 
to contrive that these special parts or organs may be affected 
| and the rest of the body left practically intact, and it is by 
taking advantage of these selective actions that remedial or 
therapeutical effects arc usually obtained. Some substances 
have a very wide range of action, and involve a great variety of 
structures, while others, such as purgatives, have a very limited 
sphere. The action of drugs is often modified by circumstances 
peculiar to the individuals or animals to whom they are ad- 
ministered. In man the most important of these circumstances 
is age, but speaking broadly this is really a question of hulk, the 
child being affected like the adult, but by smaller doses. There 
are exceptions to this, however, as children are more affected 
in proportion by opium and some other substances, and less by 
mercury and arsenic. In old age also the nervous system anil 
the tissues generally do not react so readily as in youth. Habit, 
race, personal temperament, emotional conditions, disease, the 
time and circumstances of administration, and other accidental 
causes may also modify the action in man. Some species of 
animals are much more susceptible to the ac tion of certain 
drugs than others, a condition which depends on obvious 
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or unknown structural or metabolic differences. In the same 
wav sonic individuals show a special tendency to poisoning by 
doses of certain drugs which arc harmless to the great majority 
of mankind, ar.d hence we get unexpected or unusual results, 
these arising from special susceptibility on the part of certain 
organs. These idiosyncrasies arc not confined to drugs, but are 
seen with a few articles of food, such as eggs and shellfish. It 
is well known that the habitual consumption of certain drugs, 
such as tobacco, Indian hemp, opium, arsenic, alcohol and 
many others, gradually induces a condition of tolerance to their 
effects, so that large doses can be taken without causing symp- 
toms of poisoning. In all cases, however, there is a limit, and 
after it is reached the ordinary effects of these substances are 
seen. Some individuals, however, never become tolerant, and 
show poisonous effects on each repetition of the dose. The 
degree of tolerance often differs in individuals at different 
times and in different circumstances, and may become lost by 
breaking off the habit for a short time. The explanation 
generally given is that the nerve and other cells become 
accustomed to the drug, so that they cease to react, or that an 
antitoxin is formed which antagonizes the poison, or that the 
poison is rapidly destroyed in the body. Recent researches 
on arsenic and atropine, however, point to the leucocytes as 
playing an important part in the production of tolerance, as 
these gradually become capable of ingesting large amounts of 
the foreign substances, and thus render them more or less 
harmless to the tissues, until they are gradually excreted from 
the body. When the amount is too large to be dealt with 
by the leucocytes, poisoning seems to occur even in the most 
habituated. Tolerance is therefore analogous to, but not 
identical with, the immunity which takes place with the toxins 
of infectious diseases and snake poison. Certain substances, 
notably digitalis, lead, mercury and strychnine, exhibit what is 
called a cumulative action — that is to say, when small quanti- 
ties have been taken over a period of time, poisoning or an 
excessive action suddenly ensues. The explanation in these 
cases is that the drug is absorbed more rapidly than it is 
excreted, hence there is a tendency to accumulation in the 
body until a point is reached when the amount becomes 
poisonous. 

Bodies which have a ( lose resemblance in their chemical con- 
stitution exhibit a similar resemblance in their pharmacological 
action, and as the constitution of the substance becomes modified 
chemically so docs its action pharmacologically. Numerous 
researches have demonstrated these points with regard to 
individual groups of substances, but hitherto it has not been 
possible to formulate any fixed laws regarding the relationship 
between chemical constitution and physiological action. 

When drugs are swallowed no absorption may take place 
from the alimentary canal; but, as a rule, they pass from there 
into the blood. Absorption may also take place from the skin, 
from the rectum, from the respiratory passages, or from wounds, 
and from direct injection into the subcutaneous tissue or into a 
blood vessel. Very rarely, as in the case of silver salts, excre- 
tion docs not take place; but usually the drug is got rid of by 
the ordinary channels of elimination. Just as drugs act upon 
the tissues, so they themselves are in many cases reacted upon, 
and broken up or altered. While in the alimentary canal they 
are subjected to the action of the digestive fluids and the varied 
.’ontents of the stomach and intestines, ami after absorption 
they come under the influence of the constituents of the blood 
and lymph, and of the chemical action of the tissue cells. In- 
organic bodies, such as metals, may enter into albuminous 
combinations which may greatly modify their effects, and 
organic substances may be split up into simpler compounds by 
oxidation or reduction, or may be rendered more complex by 
synthesis. 

The antagonism between certain drugs has been much 
studied in relation to their use as antidotes in poisoning, the aim 
being to counteract the effects rather than to obtain a direct 
physiological antagonistic action. Substances which directly 
antagonize each other by acting on the same tissue are few in 
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number, but there are numerous instances in which the effects or 
symptoms may be obviated by acting on another tissue. Thus 
curare may stop strychnine convulsions by paralysing the 
terminations of motor nerves, and chloroform may exercise the 
same effect by abolishing the irritability of the spinal cord. If 
two poisons act on the same tissue, one stimulating and the 
other paralysing it, the paralysing substance removes the 
action of the stimulant substance, not by bringing the tissue 
back to its normal state, but by abolishing its excitability; 
hence, although life may be saved by such an action, yet it 
can only be so within certain limits of dosage, because the 
antagonism is never complete at every point. 

Speaking in the widest sense, every substance has an action 
on living protoplasm, but for convenience pharmacological 
substances have come to be limited to those which are used 
as drugs, or which have a distinct action upon the animal 
organism. Such substances arc derived from (i) the chemical 
elements and their compounds; (2) plants; and (3) animals. 
The first class includes such substances u& iodine, mercury, iron, 
carbon, and their various compounds, and such bodies as 
alcohol, chloroform and chloral, all of which arc found in 
nature or can be prepared by ordinary chemical processes of 
manufacture. From plants many substances are obtained which 
at the present time we are unable to make in the chemical 
laboratory, and of the constitution or composition of which 
we arc in many cases ignorant. Some of these, such as resins, 
gums, essential oils and fats, are readily obtained as natural 
exudations or by very simple manipulations, while others, such 
as the alkaloids, glucnsidcs and vegetable acids, often require 
to be extracted by very complex processes. Substances ob- 
tained from animals include gland secretions, pepsin and other 
ferments, musk, cod-liver oil, &e., and to these may be added 
various antitoxins. The classification of substances having 
pharmacological actions presents so many difficul- 
ties that no satisfactory or universally adopted C££* i,lc * m 
method has yet been proposed. Our knowledge 
presents so many gaps, and the mode of action of many remedies 
is so obscure and imperfectly understood, that any arrange- 
ment adopted must be more or less tentative in character, '£he 
close alliance between pharmacology, therapeutics and clinical 
medicine has induced many authors to treat the subject from 
a clinical point of view, while its relationships to chemistry and 
physiology have been utilized to elaborate a chemical and 
physiological classification respectively as the basis for system- 
atic description. Certain writers in despair have adopted an 
alphabetical arrangement of the subject, while others ha\e 
divided it up into inorganic, vegetable and animal substances. 
These last-mentioned methods are far behind our present state 
of knowledge, and need not be discussed here. The objection 
to a strictly chemical classification is, that while many sub- 
stances closely allied chemically have a somewhat similar action 
in certain respects, yet in others they differ very widely— a 
striking example of which is given in the case of sodium and 
potassium. A physiological classification according to an action 
on the brain, heart, kidney or other important organ becomes 
still more bewildering, as many substances produce the same 
effects by different agencies, as, for instance, the kidneys may 
be acted upon directly or through the circulation, while the heart 
may be affected either through its muscular substance or its 
nervous apparatus. A clinical or therapeutical classification 
into such divisions as anaesthetics, expectorants, bitters, and 
so on, according to their practical applications, also leads to 
difficulties, as many drugs are employed for numerous purposes. 
Tlfc ideal method of grouping pharmacological substances 
would be in reference to their chemical action on living proto- 
plasm, but as yet our knowledge is too scanty for this. At 
the present time the method adopted by Buchheim, or some 
modification of it, is the most scientific. As the result of 
painstaking investigations he grouped together all those sub- 
stances having similar actions, giving to each group the name of its 
best-known or most thoroughly investigated member. On<;e the 
groups were more or less fixed any new substance could, when 
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its action was determined, be referred to its own group, and 
thus be placed or classified. As few substances arc absolutely 
identical in action, but only broadly similar, it is often difficult 
to divide sharply one group from another. In a resume it is 
manifestly impossible to pass in review every pharmacological 
substance, and wc shall therefore confine ourselves to those 
groups which are of practical importance. Many individual 
drugs are described under their own headings. 

Group I. Acids . — This includes sulphuric, hydrochloric, nitric, 
phosphoric, tartaric, citric, acetic and lactic, acids, all of which owe 
their action to their acidity. Many oi the other acids, such as 
carbolic and salicylic, have specific cftccts which lia\e no relationship j 
to their acid reaction. The concentrated acids have an intense . 
local action, varying from complete destruction of the tissues to I 
more or less irritation. When considerably diluted they are only ! 
slightly irritating; externally applied anti in the stomach they have 1 
an antiseptic action; they increase the secretion of saliva, and thus • 
assuage thirst. In the intestine they combine with ammonia and | 
other alkalis present, and are absorbed into the blood as neutral 
salts, being excreted chiefly in the urine. In small closes they some- 
what increase general ntetabolism. Boric acid only belongs partially 
to this group, as it and its compound borax have certain specific j 
actions in addition. I 

Group II. Alkalis . — This includes caustic potash, caustic soda, I 
solution of ammonia, their carbonates and bicarbonatcs, borax, j 
soaps, lithium carbonate and citrate, quicklime, slaked lime, chalk, j 
magnesia and magnesium carbonate. All these substances, apart 
from any other actions, exert a similar effect upon the body in 
virtue of their alkalinity. When they are taken internally in small 
amounts they neutralize the acids in the stomach and other parts of 
the alimentary canal, and at the same time they increase the normal 
acid secretion of the stomach. After absorption into the blood, 
which they make somewhat more alkaline, they are excreted chiefly 
foi the urine, to which they impart an alkaline reaction if given in 
iufficicnt quantity. Some of them by stimulating the kidney 
tells act as diuretics, but others apparently lack this action. Caustic, 
potash and caustic soda are locally very irritating, and destroy the 
tissues, but lose this quality when combined with acids as in the case 
of their carbonates, bicarbonatcs and borax. Quicklime is also 
caustic, but magnesia is bland and unirritating. Weak solutions 
applied locally saponify fats, soften the epidermis, and thus act as 
slight stimulants and cleansers of the skin. Calcium salts form 
insoluble soaps with fats, and combine with albumen in a manner 
which makes them soothing and astringent rather than irritating. 
Apart from alkaline ellects, these metals differ considerably 
pharmacologically. Potassium and lithium have a depressing 
action upon the nervous system, ammonium salts have a stimulating 
action, while sodium practically speaking is indillerent. Calcium 
and magnesium have .actions somewhat similar to that of potassium. 
Most of these substances are normal constituents of the body, 
and indispensable for healthy existence. They are contained in 
sufficient amount in our ordinary dietary to supply the needs of 
the organism. 

Group 111. Easily absorbed Salts. —Sodium chloride may be 
taken as the type of those salts which diffuse readily, anil are 
therefore easily absorbed. Sodium nitrate, potassium nitrate. 

f iotassium chloride, ammonium chloride, the alkaline iodides ami 
iromides, also belong partly to this group, although most of them 
have also specific actions. Locally they cause considerable irritation, 
and when swallowed in concentrated solution may cause vomiting. 
From the stomach and intestines they are rapidly absorbed, and 
rapidly excreted from the blood, increasing ail secretions and the 
general metabolism. These effects are apparently due to their 
irritating action upon individual cells. 

Group IV. Salts absorbed with Difficulty . — This group includes 
the sulphates of sodium, potassium and magnesium, the acetate 
and tartrate of potash, citrate of magnesium, sodium phosphate, 
sodium tartrate and similar salts. Locally their action is slight, 
but when taken internally, dissolved in water, they are not absorbed 
from the alimentary canal except in very limited amount. They 
therefore remain for the most part in the intestine, and as they 
attract and retain large quantities of water, and at the same time 
slightly stimulate the mucous membrane, they coinc to have a 
purgative action and form the w ell-known group of saline cathartics. 
The small portion which is absorbed exerts a diuretic action. 

Group V. Heavy Metals . — These include iron, manganese, 
aluminium, chromium, zinc, copper, silver, gold, platinum, load, 
mercury, and probably antimony, arsenic and bismuth. Although 
some of these differ very greatly in their actions after absorption, 
still locally they have certain effects in common due chiefly to their 
chemical action on albumen. Their soluble salts combine with 
albumen and preserve it, strong solutions being extremely irritant 
or caustic, while weaker ones are astringent simply, or even soothing. 
They are all antiseptics. Their insoluble compounds are much 
less active locally Lilian the soluble, and in many cases are only 
cffeqfive to the extent to which they arc dissolved by the secretions. 
Some metals are only absorbed from the alimentary canal to such 


a very limited amount (hat they exert no general action, while others 
readily pas* into the blood arid give rise to more or less marked 
effects. All of them injected into the blood in large doses act as 
muscle and nerve poisons, and during their excretion bv the kidney 
usually irritate it severely, but only a few are absorbed in sufficient 
amount to produce similar elfects when given by the mouth. When 
iron is injected directly into a vein it depresses the heart's action, 
the blood pressure and the nervous system, and during its excretion 
greatly irritates the bowel and the kidneyr. When taken by the 
mouth, however, no such actions are seen, owing to the fact that 
very minute quantities are absorbed and that these become stored 
in the liver, where they arc converted into organic compounds and 
ultimately go to form haemoglobin. Soluble salts of manganese, 
aluminium, zinc, copper, gold, platinum and bismuth have, when 
given by the mouth, little action beyond their local astringent or 
irritating effects; but when injected into a blood-vessel they all exert 
much the same depressing effect upon the heart and nervous system. 
Silver resembles them closely, but differs by the circumstance that 
it is deposited permanently in minute granules in the tissues, and, 
without affecting the general health, stains the skin of a bluish 
colour (argvria). Mercury and lead arc absorbed from the bowel 
in considerable quantities, arid are capable of inducing acute 
irritant poisoning as well as chronic poisoning. Lead poisons the 
muscular and nervous systems, and gives rise to paralysis, wasting, 
colic and other symptoms, while in the case of mercury, tremors, 
salivation, anaemia and very marked cachexia arc induced. 
Arsenic and antimony do not form combinations with albumen, 
but they both greatly depress the central nervous system and 
circulation; and, if their action be long continued in large doses, 
they cause fatty degeneration of the viscera and disappearance 
of glycogen from the liver. Locally they are both very irritating, 
and antimony has a special tendency to cause vomiting. 

Group VI. Halogens . — This group includes iodine, bromine and 
chlorine, in their free state or as compounds. Locally they are 
alt three strongly irritant or caustic, owing to their chemical action 
on albumen. They are in addition powerful germicides, and by 
splitting up water may act as oxidizing agents. Owing to their 
strong affinity for the hydrogen of organic compounds they often 
act as bleachers anil deodorizers. Iodine has a special interest, as 
it is a necessary constituent of food, and is present in the secretion 
of the thyroiil gland. Apart from certain conditions of ill health, 
the iodides, as such, have no very marked influence on the healthy 
Ixwlv beyond their saline action. Alkaline bromides, in addition 
to their saline action, have in sufficient doses a depressing effect 
upon the central nervous system, and less markedly upon the 
heart. Chlorine compounds are not known to exercise any action 
of a similar kind. 

Group VI l. Sulphur . — Sulphur itself has no action, but when 
brought into contact with the secretions it forms sulphides, sulphites 
and sulphuretted hydrogen, and thereby becomes more or less irritant 
and antiseptic. In the bowel its conversion into sulphides causes it 
to act as a mild laxative. Baths containing sulphuretted hydrogen 
or alkaline sulphides have a slightly irritating effect, upon the skin, 
and stimulate the general metabolism. 

Group VIII. Phosphorus . — This includes phosphides, and, 
according to some authorities, hypophosphites. Phosphorus is 
present in all cells, in considerable quantity in the nervous tissue, 
and in the bones as phosphates. It is therefore, in some form or 
other, a necessary part of dietary. When taken by the mouth 
phosphorus is an irritant poison in large doses; in small doses the 
only effects noticeable consist in an increased formation of bony 
and connective tissue, although it is also supposed to exert a gently 
stimulating effect upon the nervous system. 

Group IX. Oxygen . — When pure oxygen is inhaled the only 
effect is a slight increase of the amount of the gas in the blood, but 
this has no particular physiological effect. The pharmacological 
action of hydrogen peroxide (ILCL), potassium permanganate, 
powdered charcoal and some other oxidizing agents depends on the 
readiness with which they give up oxygen. 

Group X. Carbonic Acid . — Carbonic acid gas, carbonic oxide 
(CO) and some other irrcspirablc gases produce their effects practi- 
cally by asphyxiation. When dissolved in water, however, carbonic 
acid gas is a gentle stimulant to the mouth, stomach anil bowel, 
the mixture being absorbed more rapidly than plain water; hence 
its greater value in assuaging thirst. Nitrous oxide (laughing gas) 
was at one time believed to act simply by cutting off the supply of 
oxygen to the tissues, but it also has a specific effect in producing 
paralysis of certain parts of the central nervous system, and hence 
its value as an anaesthetic; when given in small amounts mixed 
with air it produces a condition of exhilaration. 

Group XL Water . — Water acts directly as a diluent and solvent. 
It therefore increases all the secretions, especially those of the skin 
and kidneys, while it also stimulates the general metabolism of the 
body and the excretion of nitrogenous products. Mineral waters 
act in the same way, but their effects arc very much modified by, anil 
depend largely upon, other constituents, such as alkaline salts, 
iron, arsenic, sulphides, carbonic acid, &c. 

Group XII. Tannic Acid . — Tannic acid is present in small 
quantities in the great majority of plants, but in notable quantity in 
gall-nuts, oak bark, bearberry leaves, rhatany root, catechu, kino, 
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red gum, bad Iriiii, logwood and witch hazel, all of whu.li arc 
largdy used as medicines. In these the variety of tannic acid is 
not exactly the same, but although there arc slight chemical differ- 
ences, they all possess the power of tanning raw hides and of pre- 
serving albuminous tissues. The action of tannic acid is strictly 
local, and depends upon its power of precipitating albumen and of 
destroying germs. It thus acts as an astringent on all mucous 
membranes. Alter absorption into the blood it loses this effect, 
as it is partly broken up into gallic acid and partly combined with 
alkalis, both ot which changes nullify its action upon albumen. 

Group XIII. Local Irritants . — Although some of the drugs 
already considered have a local irritant action, they produce other 
more important effects, but the substances here ranged under this 
heading depend entirely for their action on their local irritant 
effects. 

a. Those which act upon the alimentary canal : Simple bitters 
such as cpiassia wood, calumba root, taraxacum, gentian, chiretta, 
and many others, irritate gently the mucous membrane of the 
stomach and bowels, and by increasing the secretions improve 
the appetite and digestion. The aromatic bitters such as chamo- 
mile flowers, cascarilla bark, hops, orange peel and others contain 
in addition small quantities of csscjitial oils which increase their 
local action. The active principles in some of these bitters have 
been isolated pure, and have been found to be alkaloids or neutral 
compounds. Substances like pepper, cayenne pepper, mustard, 
horse-radish and ginger irritate the stomach and bowel much in 
the same way, but are more pungent, and are consequently used as 
condiments. Some of these have a similar but less marked effect 
upon the skin. The large number of vegetable substances used as 
purgatives owe their action to an irritating effect upon the mucous 
membrane and the neuro-muscular apparatus of the bowel, whereby 
the secretions and peristalsis are more or less increased, as the result 
of which diarrhoea ensues. Some of them cause so much irritation 
that the discharge is very watery (hydragoguc cathartics), while 
others, for example aloes, by acting gently on the lower part of 
the bowel and on its muscular coat, produce simply a laxative 
effect. A few of them, such as aloin and colocynlhin, are also 
purgative when injected subcutaneously or into the blood, probably 
owing to their being excreted into the intestinal canal. 

b. Those which act on the skin : The best known of these is 
cantharides (Spanish fly), the active principle orf which is a colour- 
less crystalline body — cantharidin — which is extremely irritating. 
On a mucous membrane or a delicate skin if exerts an irritant 
action, which occurs more quickly than on a thickened epidermis, 
such as the seal}), and according to the strength and period ol 
application there may result redness, a blister, or an ulcer. Many 
other substances, such as chrysarobin, mustard, pepper, &c., are 
also capable of irritating the skin, the effect produced varying from 
mere dilatation of the cutaneous vessels to destruction ot tissue. 

Group XIV. Male-fern. — This includes the male fern, santonin, 
cusso, pomegranate bark, pumpkin seeds and many other substances 
containing active principles which have a specific poisonous action 
on intestinal parasitic worms. Apart from this their actions vary 
considerably, but are of little practical importance. 

Group XV. Ethereal Oils. - This includes a very large number 
of substances which owe their action to the fact that they contain 
ethereal or essential oils, 'the best known of these are cloves, 
pimento (allspice), myrtle, eucalyptus, caraway, fennel, dill, coii- 
andcr, rosemary, lavender, peppermint, spearmint, nutmeg, cinna- 
mon, sandalwood, turpentine, juniper berries, valerian and sumbul. 
In tins group may be included the oleo- resins, such as copaiba, 
cubebs and Canada balsam; the gum resins, such as asaietida, 
myrrh, ammoniacuin and galbanum; and the true balsams, such 
as benzoin, storax, balsam ot Tolu and balsam of PGru. The resins 
when taken internally have much the same action as essential oils, 
which are closely allied chemically, while the benzoic and cinnamic 
acids in the balsams modify their actions very slightly. Although 
individual essential oils may differ somewhat in action, chemically 
and pharmacologically they are fundamentally similar. They all 
have a poisonous action on protoplasm, which makes them useful 
in medicine as antiseptics, disinfectants, germicides, anti-fermenta- 
tives and parasiticides; when locally applied they are more or less 
irritating, and, when very dilute, astringent. When swallowed 
in small doses they slightly irritate the mouth and gastric mucous 
membrane, increasing the secretions and producing a feeling ot 
warmth. At the same time they increase the movements of the 
stomach, and also in this way hasten digestion, an action which 
extends to the upper part of the bowel. They are readily absorbed 
into the blood, and they are excreted chiefly by the kidneys in a 
more or less altered form, and probably .also by the different mucous 
membranes, and even by the skin. After absorption their action, 
speaking generally, is exerted on the brain and spinal cord, and is 
at first slightly stimulant and afterwards depressing, even to the 
causing of sleepiness and stupor. Locally applied they depress 
the terminations of sensory nerves, and may thereby lessen pain. 
On the heart and circulation the effects are stimulant unless large 
doses arc given, when the pulse becomes slow and blood-pressure 
much lessened. During excretion they irritate the kidneys and the 
sweat-glands, and thereby increase the excretion of urine and of 
sweat. They also increase the number of leucocytes in the blood, 



and the more irritating of them increase the flow of blood to the 
pelvic organs, and may thus stimulate the uterus, or in large doses 
cause abortion. The various camphors, such as laurel camphor, 
Borneo camphor, menthol and cumarin, are oxidized derivatives ot 
essential oils, and differ only superficially from them in their action. 

Group XVI. Phenol. — This includes a very large number of 
bodies chemically allied to benzol, such as carbolic acid, sulpho- 
carbolatcs, creosote, wood tar, coal tar, oil of cade, thymol, salicylic 
acid, benzoic acid, naphthol, liydroquinon, cresol, guaiacol, ichthyol, 
saccharin and many others. These all resemble carbolic acid more 
or less closely, and may 1*‘ described as general protoplasm poisons. 
Locally their destructive and irritating effects vary a good deal, but 
even when very dilute they all have a marked poisonous action on 
bacteria, white blood corpuscles, yeast and similar organisms. 
After absorption most of them exercise a depressing effect upon the 
nervous system, and are capable ol reducing high temperature. 
They are mostly excreted in the urine. 

Group XVII. Alcohol. -This group also includes a very large 
number of chemical bodies, only a few of which are mentioned here. 
Lthyl alcohol is taken as a type of the action of methyl alcohol, 
amyl alcohol, propyl alcohol, ether, acetic ether, paraldehyde, 
sulphonal, chloroform, methyl chloride, ethyl chloride, chloral 
hydrate, butylchloral hydrate, and almost any number of derivatives 
from these. Some of them are so volatile that they produce their 
effects when inhaled, others when sprayed upon the skin cause 
intense cold and then anaesthesia; but taken in the broadest sense 
the action of all of them after absorption into the blood is very 
similar, and is exerted upon the central nervous system, more especi- 
ally the cerebrum. In all eases there is a longer or shorter period 
of excitement, followed by intoxication or narcosis, and with large 
closes this passes into paralysis and death from depression of the 
respiratory centre or ol the heart. Small doses ol any of them 
dilate the blood vessels from an action on t lie vaso-motor centre in 
the medulla oblongata, as a result ol which the heart beats more 
rapidly and the blood circulates more freely; but larger doses have* 
a general depressing effect upon the circulatory system. Under 
their action more heat is lost from the body, the general metabolism 
is diminished and the temperature falls. With some of Ihem. such 
as chloral and chloroform, the stimulation period is short compared 
with the narcotic period, while with others, such as ether, the reverse 
is the case. 

('.roup XVIII. Nitrites. — This group contains amyl nitrite, 
ethyl nitrite, methyl nitrite, nitroglycerin, sodium and potassium 
nitrites, erythrobtetranitrate, and many other compounds con- 
taining nitrous or nitric acid. The latter becomes reduced to 
nitrous in the body, and thereby exeicises its characteristic effects. 
Tin se consist chiefly in an action upon non-sttiped muscle, vaso- 
motor centres, blood vessels and the blood. When they are given 
by inhalation or by the mouth their first effect is to produce marked 
dilatation of the small arteries, with a fall of blood-pressure and^a 
greatly increased rapidity of the heart's action. At the same 
time the non-striped muscles slightly lose their tonicity, and when 
vciy large doses are given the haemoglobin of the blood becomes 
converted into the chocolate coloured mcthaemoglobin. 'flic 
volatile members of the group act much more rapidly and more 
transiently than the others. 

Group XIX. Alkaloids.— 'Phis embraces a very large number 
of important pharmacological substances, which differ a good deal 
in the details of their action, but they all act upon muscle and 
nerve tissue. Some of them affect only certain portions of the 
nervous system, others have a much wider range of action; they 
may act in either case as stimulants or as depressants, and hence 
the symptoms produced by them vary very greatly. 

1. Morphine and the other opium alkaloids (codeine, narcotine, 
laudanine, &c.) have two prominent actions -a narcotic followed by 
a tetanic action. In morphine, on the higher animals at least, the 
narcotic action is very marked, the tetanizing action slightly so; 
while in thebaine there is little narcotic effect, but a tetanizing action 
like that of strychnine. Morphine exercises its effects chiefly upon 
the cerebrum and the medulla oblongata in man. It has in addition 
a markedly depressing action upon the respiratory centre, it lessens 
all the secretions except the sweat, and diminishes bowel peristalsis 
and the size of the pupil. Men are much more affected by it than 
birds, rabbits, dogs and most other animals. Cats, however, show 
marked symptoms of cerebral excitement and increase of the 
reflexes. Compared with morphine, codeine and the other alkaloids 
are only slightly narcotizing. 

2. Strychnine anti brucine very closely resemble each other in 
action, and under this heading curarine may also be included. 
Th<|6e bodies stimulate the grey matter in the spinal cord and 
cause tetanic convulsions. In the case of curare these are masked 
almost at once by paralysis of the terminations of the motor nerves. 

3. Caffeine is the active principle in tea, coffee, kola, mat6 and 

guarana; while theobromine, a body closely allied to it, is found 
in cocoa and chocolate. They both stimulate the grey nerve-cells 
in the brain and cord, this being the foundation of Jtheir dietetic 
value and their use as nervine stimulants, 'fliey also markedly 
increase the secretion of urine by stimulating .the secreting cells 
of the kidneys. 1 

4. Cocaine is the active principle of the coca leaf, which is chewed 
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as a stimulant-narcotic in Peru ami Bolivia. Small doses excite 
the nervous system, while larger doses arc depressing. The chu t 
action of cocaine from a practical point of view is its power of 
paralysing the terminations of sensory nerves. 

5. Atropine, hyoscyamine, liomatropine, duboisine, daturine 
and some other bodies have a paralysing action upon the ends 
ot the motor and secretory nerves. They therefore lessen all 
the secretions, and among other actions dilate the pupil and 
increase the rapidity of the heart by paralysing the vagus. In 
addition they have a stimulating action on the central nervous 
system. 

6. Nicotine, piturinc and lobcline are the active principles of 
tobacco and other substances which are smoked as stimulant 
narcotics. In large doses they are powerful nerve poisons, but as 
usually taken they exercise a gently stimulant effect upon the 
nervous system. Pilocarpine has an action closely allied to that 
of nicotine, but as it is much less poisonous (the effects produced 
bv small doses being chiefly excessive sweating and salivation), it 
is capable of being utilized in medicine. Muscarine has a very 
close resemblance in action to pilocarpine. 

7. Physostigniine, the active principle of the Calabar bean, acts 
chiefly as a stimulant to voluntary and involuntary muscles, and 
at the same time excises a depressing effect upon the spinal cord, 
it contracts the pupil. 

8. Conine, gelsemininc and sparteine all exert a paralysing 
effect on the terminations of the motor nerves, to the implication 
of which the weakened gait and other symptoms are due. 

9. Aconitine, delphinine and many of their derivatives have a 
very widespread depressing action on muscle and nerve. 

10. Apoxiiorphinc is essentially a muscle poison, but owing to the 
fact that minute doses stimulate the vomiting centre and cause 
emesis before any other symptoms are observable, its emetic action 
is the most prominent effect in man. 

11. Emetine acts as a gradual depressant to the nervous system 
in animals. In man its chief el tec l is its emetic action, which 
seems to be due entirely to local irritation of the stomach. 

1 2. Quinine. Several of the other alkaloids found in cinchona 
bark act very much like quinine. They all depress the conducting 
power and the grey matter of the spinal cord, and to a much less 
extent that of the brain. They lessen the general metabolism and 
lower febrile temperature. The cinchona alkaloids iiave a specifi- 
cally poisonous elfcct on the parasites of malaria when present in 
human blood, and are poisonous to ail low organisms. 

13. Phenacetin, acetanilide, phenazone and many similar bodies 
act as antipyretics in virtue of an action on the heat-regulating 
centres in the cerebrum. 

Group XX. Digitalis. — This group-name has been given to a 
large number of substances which have ail action similar to that of 
the foxglove leaves, including the active principles of strophanthus, 
scjuill, Urechites saber ecta , Convallavia majah s, Ncrium Oleander , 
IlellehoYiis niger, Antiavis toxicana (the upas tree), and several 
others. The active principles of these vary a good deal in chemical 
composition, but they are all noil-nitrogenous neutral bodies. 
Their action is exerted upon muscle, and chiefly upon the muscle 
of the heart and blood-vessels. The individual muscle-fibres con- 
tract and expand more perfectly, and thus the diastole and systole 
of the heart are rendered more complete, the pulse is slowed, and 
the blood -pressure is raised. The slowing of the heart is partly 
brought about by an action on the vagus centre. 

Group XXI. Picrotoxin In large doses theaction of picrotoxin 
is exerted chiefly on the medullary nerve centres, whereby irregular 
tonic-clonic convulsions arc produced; in minute doses it stops the 
secretion of sweat. 

Group XXII. Saponin. —Saponin and many allied bodies 
form an abundant soapy-looking froth when shaken up with water, 
and they are contained in a very large number of plants, the chief 
of which are the Quillaia saponaria. Polygala senega, sarsaparilla, 
and others, known collectively as soapworfs. They all act as local 
irritants in the alimentary canal, and after absorption are more 
or less depressing to the muscular and nervous systems. They 
produce slight nausea and increased secretion of mucus. 

Group XXIII. Cyanogen. — This includes compounds of cyano- 
gen such as hydrocyanic (prussic) acid, cyanides of potassium, 
sodium, &c., cherry-laurel water, amygdalin, bitter almonds and 
jthur chemical and vegetable substances which readily yield hydro- 
;yanic acid. Hydrocyanic acid is a general protoplasmic poison, 
all the lower organisms being very susceptible to its action, while 
in the higher animals it speedily depresses or paralyses all forms of 
nerve tissue. It enters into combination with haemoglobin, forcing 
a bright scarlet compound and interfering with respiration. It kills 
by its paralysing effect on the motor ganglia of the heart and on the 
respiratory centre. 

Group XXIV. Ferments. — These include such bodies as pepsin, 
diastase, the pancreatic ferments, papain, the pine-apple ferment, 
taka-diastasc # and others, and serve to convert starch into sac- 
charine substances, «or albumen into peptone and alburnoses. 

Group XXV. Animal Glands and Secretions. — Of these the 
thyroid gland, they suprarenal bodies, the spleen, the bile, the bone 
marrow, the ovaries and some others have been investigated fully. 
Speaking generally, when given in small doses their action on the 


healthy organism is slight or nil, but in disease some of (hem arc 
capable of acting as substitutes for deficient secretions. 

Group XXVI. Antitoxins. These are substances which antago- 
nize the toxins formed in the body by pathogenic organisms, the 
toxins of snake venom and other animal poisons, and vegetable 
toxins such as abrin, ricin, <Sx. A healthy person can be rendered 
insusceptible by gradually accustoming him to increasing doses of 
these poisons, and this immunity is duetto antitoxins which are 
found in the blood-serum and which arc products of the blood cells. 
The nature of these antitoxic substances is not definitely known, 
but they combine with and destroy the poisons. In specific gem 
diseases a similar antitoxin forms, and in cases which recover it 
counteracts the toxin, while the germs are destroyed by the tissues. 
Antitoxins can be prepared by immunizing a large animal, such as a 
horse, by injecting gradually increasing doses of specific toxins into 
its subcutaneous tissue. In due time the horse is bled, the scrum 
is filtered free of blood corpuscles, and then constitutes the anti- 
toxic scrum, which can be standardized to a certain potency. Such 
serums are injected subcutaneously in diphtheria, tetanus, strepto- 
coccic infections, plague, snake- poisoning, cholera and other similar 
diseases. They do not as a rule harm healthy men even in large 
quantities, but when repeated they often cause serious symptoms 
due to flu* body becoming more sensitive to the action of the horse- 
serum in which they are contained. 

Group XXVII. Neutral Fats. — This includes tod-liver oil, 
almond oil, olive oil, lard, tVc., all of which act as foods when taken 
internally, ami have a merely physical emollient action when applied 
externally. Lanolin, linseed oil, wax, spermaceti, tVt ., also belong 
to this group. The paraffins, glycerin and vaseline, although not 
fats, have much the same effect when applied externally, but they 
are not nutritive. 

Group XXVII I. Sugars, Starches, Gums, Gelatin, — Although 
these and allied bodies are used in various ways as remedies, their 
action is for the most part purely mechanical or diet ('tic. 
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Terminology in Therapeutics . 

It may be useful to give here a general explanation of the 
common names used in the therapeutic classification of drugs. 
It is convenient to divide drugs and other substances used in 
medicine into groups according to the part of the system on 
which they chiefly act, though, as stated above, many drugs 
act in more 4 than one manner and could come under several 
groups. 

I. Drugs acting on the blood-vessels, which either dilate the 
vessels when taken internally or applied locally, ar contract the 
superficial arterioles. Irritants (Lat. irritare , to excite) include : 
Rubefacients (Lat. rubefacere, to make red), which cause the skin 
to become red from dilatation of the blood-vessels; Vesicants 
(Lat. vesica , a bladder), which irritate sufficiently to cause the 
blood-serum to exude and form vesicles or blisters, e.g. cantharides; 
Pustulants (Lat. pustula, a blister), still more powerful in their 
effects, causing the blisters to become filled with pus, e.g. croton 
oil. Escharotics (Gr. I<rx^pa, hearth, brazier; hence mark of a 
burn, "scar") or Caustics (Gr. naUiv, to burn), cause the death 
of the part, e.g. silver nitrate and nitric acid. The term counter- 
irritant is used when an irritant is applied to the skin for tho pur- 
pose of relieving pain or congestion by dilating the superficial 
vessels. Drugs which contract the vessels and diminish exudation 
comprise Astringents (Lat. astringere, to draw close), while Styptics 
(<TTv<f>fiv, to contract) or Haemostatics (Gr. aT/ia, blood, a-ran/ais, 
causing to stand) are substances applied either locally or internally 
in order to arrest bleeding; cold, adrenalin, ergot and the per-saltf 
of iron may be taken as examples. 

II. Drugs acting on the digestive tract. Sialogogues (Gr. ala\oi 
spittle, d yurySs, leading) increase the flow of saliva, e.g. mercury, 
Anti sialogogues decrease the flow, e.g. belladonna. Aromatics 
(Gr. Apujfia, spice) or Hitters increase the flow of the gastric juice. 
Stomachics (Gr. <rr 6 y.axos) have the same effect. The term Carmina- 
tives (Lat. carminare , to card wool), adopted from the old medical 
theory of humours, is generally applied to pungent substances which 
help to expel gas from the » tomach by stimulating the movement 
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of its contents. Emetic v (Hr. intros , vomiting) arc Mikst ani , 
given lor the purpose ol causing vomiting, r.g. ipecacuanha or 
a])omor.)lune. A nti-emcln s or Sedatives (Lat. sedare, to compose) 
arrest vomiting either liv their central or local action, e.g. opium, 
cocaine or cerium oxalatv. Purgatives (I ait. purgare , to cleanse) 
aid the onward passage of the contents of the intestinal canal, 
iitlicr by increasing the contractions of its muscular coat as laxatives 
(Lat. la rare, to loosen), e.g. as magnesia, or by increasing the How 
of fluid. Some ate termed drastics (Hr. SpaartKiis, active) or cathartu s 
(Hr. KaOapriKus, (leansing), which produce watery evacuations. 
I'holagogues (Gr. \o\h, bile, ayu 'yds, leading) are purgatives which 
act by increasing the flow of bile, either bv causing an increased 
secretion (c.g. podophyllum) or by sweeping it onwards bv 
stimulating the intestinal contractions (c.g. calomel). 

III. Drugs acting on parasites. Anthelmintics (Hr. iani, against, 
iAuivs, fA fxtvOos, a worm) are drugs which kill parasites inhabiting 
the intestine. The term vermu ide (Lat. vermis, worm, caedere, to 
kill) is applied to drugs which directly kill the entozoa, while 

rmifngc (Lat. . ermis , worm, fugaic , to put to flight) is applied 
to the purgative usually given after the vermicide tor the purpose 
of expelling tin worm. Parasiticides or anti parasitics destroy 
parasites; the terms are usually restricted to those acting on skin- 
parasites as contrasted with intestinal ones. 

IV. Drugs acting on the urinary system. Diuretics (Gr. 5 <d, 
through, uvpur, the urine) increase the flow of urine, while lithun- 
tnptics (Gr. A ftfov, stone, rpiflew, to rub, grind down) are drugs 
given to prevent the formation of urinary calculi. 

V. Drugs acting on the generative system. Aphrodisiacs (Gr. 
'AtppobiTTi, the goddess of love) increase the action of the generative 
centre in the spinal cord; Anaphrodisiacs decrease its action. 
fu holies (Gr. tK&dWfiv, to throw out) or oxvtociis (Gr. of t v%, 
sharp, quick, t6kos, parturition) stimulate uterine action, limmena- 
gogues (Gr. tfA/bLiiva, menses, ayuyils, leading) are substances which 
increase the menstrual flow, Gatactogogucs (Gr. ydKa , milk) in- 
crease the secretion of milk, while antigalactogogues (e.g. belladonna) 
have the opposite effect. 

VI. Drugs acting on the respiratory system. Expectorant s 
increase the bronchial secretions; antispasmodus relax the spasm 
oi the muscular coat of the bronchial tubes, c.g. .stramonium. 
This latter term is also used for drugs which act as general 
depressants 

VII. Drugs or substances acting on the bodily beat. Anti- 
pyretics (Gr. db-W, against, m >pfr6s, fever) either increase the heat 
loss or diminish its production; e.g. phenacelin, cold water, Ac. 

VIII. Drugs or substances acting on the skin. Diaphoictus 
(Gr. Hiatpapciv, to carry through) increase the amount ol sweat, 
either by acting directly on the sweat centres or on the nerve 
terminals. The word Sudorific (Lat. sudor , sweat) is applied to 
them when they act very powerfully. Anhidrotirs or Antiludrotn s 
(Gr. iSpws, sweat) diminish the secretion ol sweat. Emollients 
(Lat. mollis , soft) are substances which solicit and protect the 
parts. Demulcents (Lat. demuhere , soften), soothe the skin n 
mucous membrane. 

IX. Drugs acting on metabolism. Alteratives arc drugs which { 
alter the course of a disease, the mode ol action being unknown, j 
Ionics are drugs which increase the muscular tone ot the body by 
acting either on the stomach, heart, spinal cord, tS:c. 

X. Drugs acting on the blood. Antitoxins are organic products 

designed to neutralize the formation of the toxins ot certain dis- 
eases in the blood. Toxins arc also injected in order to stimulate 
the blood plasma to form antitoxins (see Hac ilkiouIgy). Anti- 
penodus inhibit a disease having periodic recurrences; c.g. quinine 
in malaria. Hannatinics are drugs which increase the amount of j 
haemoglobin in the blood. I 

XL Drugs acting on the nervous system. Anaesthetics (i/.v.) 
diminish sensibility, either central or peripheral; Anodynes (Gr. 
av- y priv., otivvy, pain) relieve pain only, but, as in Analgesic 
(Gr. frAyyiris, sense of pain), sensibility is unaltered. Stimulant j 
are those which lead to excitation ot flu* mental faculties and in 
quantity may load to delirium and incoherence. Hypnotics (Gr. 
vttvos, sleep) or Soporifics (Lat. sopor , a deep sleep) arc- drugs which 
produce sleep without causing cerebral excitement. \ an otic o 
(Gr. vdpKt], numbness) are those winch besides producing sleep 
may m large doses depress the functions of respiration and 
circulation. 

XII. Drugs which arrest the progress of putrefaction. This is 
either by inhibiting the growth of micro-organisms (Antiseptics) 
or by destroying them when present ( Disinfectants ). (11. L. II.) 

PHARMACOPOEIA (lit. the art of the (fiap/iaKoirmo*;, or drug- 
coinpounder), in its modern technical sense, a hook containing 
directions for the identification of simples and the preparation 
of compound medicines, and published by the authority of a 
government or of a medical or pharmaceutical society. The 
name has also been applied to similar compendiums issued by 
private individuals. The first work of the kind published under 
government authority appears to have been that of Nurem- 
berg in 1542; a passing student named Valerius Cordus showed 


a collection of medical receipts, which he had selected from the 
writings of the most eminent medical authorities, to the phy- 
sicians of the town, who urged him to print it for the benefit 
i of the apothecaries, and obtained for his work the sanction of 
the senalus. An earlier work, known as the Anlidotarium 
\ florentimtm , had been published under the authority of the 
| college of medicine of Florence. The term “ pharmacopoeia ” 
j first appears as a distinct title in a work published at Basel in 
j 15b! by Dr A. Foes, but does not appear to have come into 
; general use until the beginning of the ^ 7th century. Before 1542 
| the works principally used by apothecaries were the treatises 
| on simples by Avicenna and Serapion ; the l)e synonymis 
and Quid pro ij t io of Simon Januensis; the Liber servitoris 
of Bulchasini ben Abcrazerim, which described the pre- 
parations made from plants, animals and minerals, and was the 
type of the chemical portion of modern pharmacopoeias; and 
the Antidotarium of Nicolaus de Salerno, containing Galenical 
compounds arranged alphabetically. Of this last work there 
were tw r o editions in use* Nicolaus inagnus and Nicolaus parvus ; 
in the latter several of the compounds described in the larger 
edition were omitted and tin* formulae given on a smaller scale. 

1 ’ntil 1617 such drugs and medicines as were in common use 
were sold in England by the apothecaries and grocers. In that 
year the apothecaries obtained a separate charter, and it was 
enacted that no grocer should keep an apothecary's shop. The 
preparation of physicians* prescriptions was thus confined to 
the apothecaries, upon whom pressure was brought to bear to 
make them dispense accurately, bv the issue of a pharmacopoeia 
in May i6tH by the College of Physicians, and by the power 
| wha h the wardens of the apothecaries received in common with 
the censors of the College of Physicians of examining the shops 
of apothecaries within 7 111. of London and destroying all the 
compounds which they found unfaithfully prepared. 'Phis, the 
| first authorized London Pharmacopoeia , was selected chiefly 
from the works of Mczuc and Nicolaus de Salerno, but it was 
found to be so full of errors that the whole edition was cancelled, 
and a fresh edition was published in the follpwing December. 
At this period the compounds employed in medicine were often 
heterogeneous mixtures, some of which contained from 20 to 70^ 
or more, ingredients, while a large number of simples were used 
in consequence of the same substance being supposed to possess 
different qualities according to the source from which it was 
derived. Thus crabs’ eyes, pearls, oyster-shells and coral were 
supposed to have different properties. Among other ingre- 
dients entering into some, of these formulae were the excrements 
of human beings, dogs, mice, geese and oilier animals, calculi, 
human skull and moss growing on it, blind puppies, earthworms, 
Nrc. Although other editions of the London Pharmacopoeia 
were issued in 162T, 1632, and 1677, it was not until the 

edition of 172T, published under the auspices of Sir Hans Sloane, 
that any important alterations were made. In this issue many 
>f the ridiculous remedies previously in use were omitted, 
although a good number wen* still retained, such as dogs’ 
excrement, earthworms, and moss from the human skull; the 
botanical names of herbal remedies were for the first time added 
to the official ones; the simple distilled waters were ordered of 
a uniform strength; sweetem d spirits, cordials and ratifias 
were omitted as well as several compounds no longer used in 
London, although still in vogue elsewhere. A great improve- 
ment was effected in the edition published in T746, in which 
nly those preparations were retained which had received the 
approval of the majority of the pharmacopoeia committee; to 
these was added a list of those drugs only which were supposed 
to be "the most efficacious. An attempt was made to simplify 
further the older formulae by the rejection of superfluous 
ingredients. In the edition published in # i788 the tendency to 
simplify was carried out to a much greater extent, and the 
extremely compound medicines which had formed tlyL* principal 
remedies ol physicians for 2000 years were discarded, while a 
few powerful drugs which had been considered too dangerous to 
be included in the Pharmacopoeia of 1765 were restored to thoir 
previous position. In i8o<> the French chemical nomenclature 

xxr, 12 
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a;is adopted, and in 1815 a corrected impression *>f the same 
was issued. Subsequent editions were published in 1S24, 

1 83O and 1 85 1 . 

The first Edinburgh Pharmacopoeia was published in iboq 
and the last in 1841; the hrst Dublin Pharmacopoeia in J.S07 
and the last in 1850. 

The preparations contained in these three pharmacopoeias 
were not all uniform in strength, a source of much inconvenience 
and danger to the public, when powerful preparations such as 
dilute hydrocyanic acid were ordered in the one country and 
dispensed according to the national pharmacopoeia in another. 
In consequence of this inconvenience the Medical Act of 1S5S 
ordained that the General Medical Council should cause to be 
published a book containing a list of medicines and compounds, 
to be called tin* British Pharmacopoeia , which should be a 
substitute throughout Great Britain and Ireland for the separate 
pharmacopoeias. Hitherto these had been published in Latin. 
The first lUitish Pharmacopoeia was published in the English 
language in 18*14, hut gave such general dissatisfaction both to 
the medical profession and to chemists and druggists that tin* 
General Medical Council brought out a new* and amended edition 
in 1S67. This dissatisfaction was probably owing partly to the 
fact that the majority of the compilers of the work were not 
engaged in the practice of pharmacy, and therefore competent 
rather to decide upon the kind of preparations required than 
upon the method of their manufacture. The necessity for this | 
element in the construction of a pharmacopoeia is now fully 
recognized in other countries, in most of which pharmaceutical 
chemists are represented on the committee for the preparation 
of the legally recognized manuals. 

National pharmacopoeias now exist in the following countries: 
Austria, Belgium, Chile, Denmark, France, Germany, Great Britain, 
Greece, Holland, Hungary, India, Japan, Mexico, Norway, Portugal, 
Russia, Spain, Sweden, Italy, Suitzeil.ind, the United States of 
America and Venezuela. All the above-mentioned wire issued 
under the authority ot government, and their instructions have the 
force of law in their respective countries, except that of the United 
Stales, which was prepared by commissioners appointed by medical 
and pharmaceutical societies, and has no other authority, although 
generally accepted as the national textbook. 

* The French Codex has probably a more extended use than any 
other pharmacopoeia outside its own country, being, in connexion 
with Dorvaulfs L'Ojpcine, the standard for druggists in a large 
portion of Central and South America; it is also official in Turkey. 
The sum-total of the drugs and preparations it contains is about 
1250, or double the average ot other modern pharmacopoeias, 
'flie progress of medical knowledge lias led to a gradual but very 
perceptible alteration in the contents of the pharmacopoeias. The 
original very complex formulae have been simplified until only 
the most active ingredients have been retained, anil in many 
cases the active principles have to a large extent replaced the crude 
drugs from which they were derived. From time to time such 
secret remedies of druggists or physicians as have met with popular 
or professional approval have been represented by simpler official 
preparations. 

The rapid increase in medical and pharmaceutical knowledge 
renders necessary frequent new editions of the national pharma- 
copoeias, the office of which is to furnish definite formulae lor pre- 
parations that have already come into extensive use in medical 
practice, so as to ensure uniformity of strength, and to give the 
characters and tests by which their purity and potency may be 
determined. But each new edition requires several years to carry 
out numerous experiments for devising suitable formulae, so that 
the current Pharmacopoeia can never be quite up to dale. This 
difficulty has hitherto been met by the publication of such non- 
otficial formularies as Squire’s Companion to the Pharmacopoeia 
and Martindale's Extra Pharmacopoeia , in which all new remedies 
and their preparations, uses and doses are recorded, and in the 
former the varying strengths of the same preparations in the different 
pharmacopoeias are also compared. The need of such works to 
supplement the Pharmacopoeia is shown by the tact that tlu^y are 
even more largely used than the Pharmacopoeia itself, the first 
having been issued in 18 and the second in 13 editions at compara- 
tively short intervals. In England the task of elaborating a new 
Pharmacopoeia is entrusted to a body of a purely medical character, 
and legally tile pharmacist has not, as in other countries, a voice 
in the matter, notwithstanding the fact that, although the medical 
practitioner is nafti rally the best judge of the drug or preparations 
that will afford tiie best therapeutic result, he is not so competent 
as the pharmacist to say how that preparation can be produced in 
the most effective and satisfactory manner, nor how the purity of 
drugs can be Rested. In the preparation of the fourth edition of 


the Hiitish Phai nuu opaeia in iSqSsoinc new departure : were nuele. 
A committee of the Pharmaceutical Society of Great Britain wa , 
appointed at the request of the General Medical Cmiiu.il to advise 
011 phai maceutical matters and the valuable assistance rendered 
bv it is acknowledged in the preface ot that work. A census ol 
prescriptions was taken to ascertain the relative frequency with 
which different preparations and drugs were used 111 prescriptions, 
and suggestions and criticisms were sought from various medical 
and pharmaceutical bodies at home and in the colonic,. As regards 
the purely pharmaceutical part of the work a committee of refer- 
ence in pharmacy, nominated by the pharmaceutic. d societies of 
Great Britain and Ireland, was appointed to report to the Pharma- 
copoeia Committee of the Medical Council. 

Some dithcultv has arisen since the passing of tin* Adult (‘ration 
of Food and Drugs Act concerning the use of the Pharmacopoeia 
as a legal standard for the drugs and preparations contained in it. 
1 'hc Pharmacopoeia is defined in the preface as only “ intended to 
afford to the members ol the medical profession and those engaged 
in the preparation of medicines throughout the British Empire 
one uniform standard and guide whereby the nature and composi- 
tion of substances to be used in medicine may be as< ertained and 
determined." It is obvious 'that it cannot be an encyclopaedia 
of substances used in medicine, and can only be used as a standard 
tor the substances and preparations contained in if, and for no 
others. It has been held in the Divisional Courts (Dichins v, 
Randcrson) that the Pharmacopoeia is a standard for official pre- 
parations asked for under their pharmacopocial name. But there 
are many substances in the Pharmacopoeia which are not only 
employed in medicine, but have other uses, such as sulphur, benzoin, 
tragacanth, gum arabic, ammonium carbonate, beeswax, oil ol 
turpentine, linseed oil, and tor these a commercial standard ot 
purity as distinct from a medicinal one is needed, since the prepara- 
tions used in medicine should be of the highest possible degree ot 
purity obtainable, and this standard would be too high and too 
expensive for ordinary purposes. The use of trade synonyms in 
tin* Pharmacopoeia, such as saltpetre for purified potassium nitrate, 
and milk of sulphur for precipitated sulphur, is partly answerable 
for this difficulty, and has proved to be a mistake, since it affords 
ground lor legal prosecution if a chemist sells a drug of ordinary 
commercial purity for trade purposes, instead of the purified 
preparation which is official in the Pharmacopoeia for medicinal 
use. This would not be the case if the trade synonym were omitted. 
For many drugs and chemicals not in the Pharmacopoeia there is 
no standard of purity that can be used under tin* Adulteration ol 
Food and Drugs Act, and for these, as well as lor the commercial 
quality of those drugs and essential oils which are also in the 
Pharmacopoeia, a legal standard oi commercial purify is much 
needed. This subject formed tin* basis of discussion af several 
meetings of the Pharmaceutical Society, and the results have been 
embodied in a work entitled Suggested Standards for Poods and 
Drugs, by C. G. Moor, which indicates the average degree of purity 
ot many drugs and chemicals used in the arts, as well as the highest 
degree of purity obtainable in commerce 1 of those used in medicine. 

An important step has also been taken in this direction by the 
publication under tin* authority of the Council ot the Pharmaceutical 
Society ot Great Britain ot the British Pharmaceutical Codex , in 
which the characters of and tests for the purity of many non- 
official drugs and preparations are given as well as the character 
of many glandular preparations and antitoxins that have conn* 
into use in medicine, but have not yet been introduced into the 
Pharmacopoeia. 'This work may also possibly serve as a standard 
under the Adulteration of Food and Drugs Act for the purity and 
strength of drugs not included in the Pharmacopoeia and as a 
standard for the commercial grade of purity of those in the Pharma- 
copoeia which are used for non medical purposes. 

Another legal difficulty connected with modern pharmacopoeias 
is the inclusion in some of them of synthetic chemical remedies, 
the processes for preparing which have been patented, whilst the 
substances are sold under trade-mark names such as veronal. The 
scientific chemical name is often long and unwieldy, and the 
physician prefers when writing a prescription to use the shorter 
name under which it is sold by the patentees. In this case the 
pharmacist is compelled to use the more expensive patented article 
and the patient coinplains of tin* price. If he uses the same article 
under its pharmacopoeia 1 name when the patented article is pre- 
scribed he lays himself open to prosecution by the patentee for 
infringement of patent rights. Tin* only plan, therefore, is for the 
physician to use the chemical name (which cannot he patented) 
as given in the Pharmacopoeia, or— lor those synthetic remedies 
not included in the Pharmacopoeia --to use the scientific and 
chemical name given in the British Pharmaceutical Codex. 

International Pharmacopoeia. —Increased facilities for travel have 
brought into greater prominence the inqyirtance of an approach 
to uniformity in the formulae of the more powerful remedies, in 
order to avoid danger to patients when a prescription is dispensed 
j in a different country from that in which it was written. Attempts 
have been made by international pharmaceutical and medical 
conferences to settle a basis on which an international pharmacopoeia 
could be prepared, but, owing to national jealousies and the attempt 
to include too many preparations in such a work it has not as yet 
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been produced. The tdandnrduatinn of pn paratious of patent 
medicines, .'is regards tin* amount of a.< five pimciplcs llicy contain, 
can only conveniently and economically be done in operating nn 
large quantities, and must naturally lead to the preparations being 
standardized at wholesale houses, who issue a guarantee with them ; 
but it is not yet certain that deterioration may not take place alter 
standardization, m such as those of ergot or digitalis, so that it is 
somewhat questionable whether the standardization is ot permanent 
value in all cases. Probably more dependence is to be placed on 
caret ul selection of the drug, and skill m its preparation and pre- 
servation by 1 he? retail pharmacist, who should be. personally 
responsible tor the quality and purity of the preparations he sells. 
Although the attempt to lorm an international pharmacopoeia 
has faded, a project for an imperial pharmacopoeia which should 
be adapted to l lie general and local requirements of all parts oi 
the British Empire has met with better success. With the aid oi 
the medical ami pharmaceutical authorities in each of the seventy 
administrative divisions »t the British Empire nn Indian and Colonial 
addendum to the Pntish Pharmacopoeia of 1K9S was compiled 
and published in 1900 in which each article receives official sanction 
in the countries indicated at the foot of the monographs. This 
was regarded a, a preparatory step to the publication of a complete 
imperial pharmacopoeia. 

Several unofficial universal pharmacopoeias have been published 
in England and in b ranee, which serve to show the comparative 
strength of paiallel preparations in diiterent countries. The metric 
or decimal mode of calculation and the centigrade scale of tempera- 
ture are adopted in all pharmacopoeias except those of (beat 
Britain (in which the metric equivalents are now given) and in 
some! instances of Greece. The majority omit chemical formulae. 
An alphabetical arrangement is lollowed in all. The maximum 
doses of prcpai ations arc gi\en in several pharmacopoeias and the 
physician must indicate on his prescription, if he exceeds this limit, 
by using a note of exclamation after each article, that he purposely 
intends such a dose to be employed. The great increase of medical 
literature and international exchange of medical journals has led 
to the adoption in almost every country of all the really valuable 
remedial agents, and the more extended use of acti\e principles 
has given rise to an approximation in strength ot their solutions. 
The diiticulty ot nomenclature could probably be overcome by a 
list, of synonyms being given with each article, and that of language 
by the use of Latin. The greatest stumbling-blocks in the way ot 
uniformity are the tinctures and extracts — a class of preparations 
containing many very powerful drugs, but in which the same name 
does not always indicate the same thing; thus, extract of aconite 
signifies an extract of the root in the pharmacopoeias of the United 
States, Japan and Russia, extract ot the lea\es in the Danish and 
Portuguese, inspissated juice of the fresh leaves in the Greek, 
and alcoholic extract of the root in that of Spain and Italy, and 
alcoholic extract of the dried leaves in the Chilian pharmacopoeias. 

It appears piobable, however, that the growth of pharmaceutical 
chemistry will indicate, in time, which of those in use form the most 
active and trustworthy preparations, while the general adnplion 
of the metric system will lead to clearer approximation of strength 
than hitherto. The method adopted hy the Portuguese Pharma- 
copoeia comes nearest to that uniformity which is so desirable in 
such preparations, as the tinctures of the fresh plants are all pie- 
pared with equal parts of the drug and alcoholic menstruum ; 
simple tinctures in general, with unfortunately a few exceptions, 
with one part of the drug in five parts of alcohol of given strength; 
ethereal tinctures are. in the proportion of one part in •ten; and the 
tinctuies of the alkaloids and their salts contain one part ot the 
alkaloid in ninety-nine of menstruum. 

Homoeopathic and eclectic practitioners as well as drnlists 
have also their special pharmacopoeias. 

See Bell and Redwood, Progress of Pharmacy (London, ifkSn); 
Scherer, I.ileratura pharmacopoearum (Leipzig and Sorau, 1822); 
Hint, Report on the Pharmacopoeias of all Nations (Washington* 
* 5 ). (E. M. H.) 

PHARMACOSIDERITE, a mineral species consisting of 
hydrated basic ferric arsenate, 2FeAs0,'Ec(011) y *5ll.,0. Crys- 
tals have, the form of small, sharply defined cubes of an olive- or 
grass-green colour, and occur together in considerable numbers 
on the matrix of the specimens. On account of its cubic form 
the mineral was early known as “ cube ore” (Ger. Wurfelrrz); 
the name pharmaeosiderite, given by J. F. L. llausmann in 
1813, alludes to the arsenic and iron present (</>dp/za*ov, 
poison, and criSi/po?, iron). The faces of the cube arc striated 
parallel to one diagonal, and alternate corners are sometimes 
replaced by faces of a tetrahedron. The crystals are feebly 
doubly refracting, and in polarized light exhibit a banded 
structure parallel to the cube faces. The hardness is 2$ and the 
specific gravity 2-8. Recent analyses prove the presence of a 
small but variable amount of potassium (K 2 0 , 2-68- 4 - 12 %) 
m the ( ormsh crystals, though in those from Hungary there is 


only a trace; t his constituout appears to lake the place of basic 
hydrogen in the above formula. A curious property is to be 
observed when a cry still of pharmaeosiderite is placed in a 
solution of ammonia - in a few minutes the green colour changes 
throughout the whole crystal to red ; on placing the red crystal 
in dilute hydrochloric acid the green colour is restored. Natural 
crystals are sometimes honey -yellow to brown in colour, but 
this appears to be due to alteration. 

Rharmacosidiritc is a mineral of secondary origin, the crystals 
occurring attached to gozzany quartz in the upper part of veins of 
copper ore. It was found in some abundance at the end of the iStli 
century in the copper mines of the St Day district in Cornwall, 
and has since been found at a few other localities, for example, at 
Konigsberg near Schemmtz 111 Hungary, and in the Tintic district 
111 blah. ' (L. J. S.) 

PHARMACY, a term which in the original Greek form signified 
the use of any kind of drug (^pfiaKov), potion or spell, 
anti hence also poison and witchcraft. In the modern 
signification it is applied to the act of preparing, preserving 
and compounding medicines, according to the prescriptions 
of physicians. It was used first in this sense in 1597. 

In the earliest periods of the world’s history of which we have 
any record, this art, like that of the perfumer, was practised 
bv a special class of the priesthood, as in the case of Elcazar 
(Num. iv. 16), and that of medicine by another class (Lev. xiii.). 

Egyptian inscriptions indicate that the physician-priests 
sent their prescriptions to be dispensed by the priests of Isis 
when, accompanied by the chanter of incantations and spells, 
they visited the sick. 1 A papyrus of Sent, 3300 n.c., gives 
directions as to the preparation of prescriptions. In the Ebcrs 
papyrus, 1550 n.c., mention is made of blisters, ointments, 
clysters, mineral and vegetable drugs. The art of the apothe- 
cary is alluded to very early in the Old Testament history' 
(Exod. xxx. 25 35 and in xxxvii. 20) and again in the time of 
Solomon (Ecclcs. x. 9), but this word, which is translated par- 
fumeur in the French version, only indicates that the preparation 
of fragrant unguents and incense formed, even at that early 
date, a part of pharmacy, since the drugs mentioned, viz. 
galbanum, myrrh, staete, frankincense, calamus, cassia and 
cinnamon, were all of them used in perfumes, even the myrrh 
being probably the kind distinguished at the present time in 
the Bombay market as perfumed myrrh or bissabol, which 
still forms an ingredient ol the joss sticks used as incense in the 
temples in China. The myrrh mentioned in Gen. xxxvii. 35 
is described under another Hebrew word, and refers to ladanum, 
a fragrant resin produced in Cyprus, and the use of this drug, 
as well as that of cinnamon and cassia, indicates even at that 
early period a knowledge of the products of Somaliland, Arabia 
and the East Indies and the existence of trade between the 
farther East and Egypt. In China also at a very early period 
the art of pharmacy was practised. Ching-Ilong, a contem- 
porary of Mcncs 1. of Egypt, was learned in the art, and made 
decoctions and extracts of plants. The materia medica of the 
Chinese at the present date affords an excellent illustration of 
the changes that have taken place in the use of drugs, and of the 
theories and superstitions that have guided the selection of 
these from the earliest ages, inasmuch as it still comprises 
articles that were formerly used in medicine, but have now been 
utterly discarded. Thus the doctrine of signatures is evident 
in the use of the celebrated Ginseng root of China, which, like 
that of the mandrake (Gen. xxx. 14-16), owed its employment 
to the fact that the root often divides into branches resembling 
the arms and legs of a man, and this resemblance gave rise to 
the belief that it conferred strength and virility. The same 
belief is shown in the botanical names applied to many plants, 
e.g. Pulmonaria, Hepatiea, Serophularia, and others. 

'l'lic astrological belief that plants, animals and minerals are 
under the influence of the planets is shown in the older names 
of some of the metals, e.g. Saturn for lead, Venus for copper, 
and Mars for iron, and the belief that the colours of flowers 

1 The Egyptians believed that the medicinal vir^tes of plants 
due to th<! spirits who dwelt within them. 
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indicated the particular planet they were under led to their use 
in diseases and for constitutions supposed to be under the same 
planet. Physicians to this day head their prescriptions with a 
sign that originally meant an invocation to Jupiter, but now 
represents the word recipe. 

The belief, which is still held by the Chinese, that the excrements 
of animals retain the properties and peculiarities ot the animals 
from which they are derived, led to the use in medicine of these 
disgustin', remedies, which are still sold in drug shops in China, 
and were only omitted from the English Pharmacopoeia as late as 
1721. At that (late the science of chemistry was very imperfectly 
known, and the real constituents of ordinary remedies so little 
understood that different virtues were attributed to different pro- 
ducts containing the same constituents. Thus, prepared ovster- 
shclls, coral, pearls, (Tabs’ “eves” and burnt hart’s horn were 
regarded as specifics in different complaints, in ignorance of 
the fact that they all contain, as the chief ingredients, calcium 
phosphate and carbonate. The celebrated Gascoigne's powder, 
which was sold as la‘te as the middle of the 19th century in the 
form ot balls like sal prunella, consisted of equal parts of crabs’ 
“ eyes,” the black tips of crabs’ claws, Oriental pearls, Oriental 
hesoar and white coral, and was administered in jelly made of 
hart’s horn, hut was prescribed hv physicians chiefly for wealthy 
people, as it cost about forty shillings per ounce. Superstition 
also entered largely into the choice of remedies. Thus various 
parts of criminals, such as the thigh hone of a hanged man, 
moss grown on a human skull, were used, and even the 
celebrated Dr Culpeper in the 17th century recommended 
“ the ashes of the head of a coal black cat as a specific for such 
as have a skin growing over their sight.” 

In course of time the knowledge ot drugs, and consequently 
the number in use. gradually increased, and some of the prepara- 
tions made in accordance with the art attained a celebrity that 
lasted for centuries. Thus diachylon plaster was invented by 
Meneerates in a.d. i, and was used by him for the same purposes 
as it is employed to-day. An electuary of opium, known as 
Mithradatum , was invented by Mithradates II., king of Pontus, 
who lived in constant fear of being poisoned, and tested the 
effects of poisons on criminals, and is said to have taken poisons 
and their antidotes every' day in the year. The prescription 
for the general antidote known as Mithradatum was found w r itli 
his body, together with other medical MSS., by Pompev, after 
his victory’ over that king. The prescription was improved hv 
Damocratcs and Andromachus, body physicians to Nero. The 
first was subsequently known as Mitliradatum Damocratis , and 
the second as Theriaca Andromachi , the name Theriaca or 
Tiriaca being derived from the snake (‘ailed Tyrus, the flesh 
of which was added to it by Andromachus. The former con- 
tained 55, or, according to some formulae, 72 ingredients, and 
occurs in all the dispensatories, from that of Corvus Valerius 
up to the pharmacopoeias of the 19th century; and aromatic 
preparations of opium are still used, under the name of Theriaka 
in Persia. The Theriaca prepared at Venice had the highest 
reputation, probably because in Venice the component parts 
were exposed to the inspection of wise men and doctors for two 
months, to determine whether they were or were not fit for use. 
The apothecaries' ordinance at Nuremberg provided that no 
Theriaca should in future he branded with the seal of the citv 
unless it had been previously examined and declared worthy 
of the same by the doctors of medicine, and that every druggist 
must know the age of the Theriaca he sold. Inasmuch as its 
action changed very' materially with age, “ the buyer should in 
all instanres he informed, so that he may not be deceived.” 
The last public preparation of Theriaca took place at Nurem- 
berg in 1754. 

In A.n. 77-78 Dioscorides of Anazarba, in Cilicia, wrote his 
great work op materia medira, which still remains the most 
important \york on the plants and drugs used in ancient times 
(of which about 460 were enumerated) and until the 17th century 
was held as th^most valuable guide to medicinal plants and 
drugs extant. Nearly roo years afterwards Galen, the imperial 
physician at j^omc (a,o, 131-200) ,who was learned in surgery, 


pharmacy and materia medica, added about 200 more plants 
to those described by Dioscorides. 

Galen believed in the doctrine of humours originated bv 
Hippocrates, which supposes the condition of the body to depend 
upon the proper mixture of the four elements, hot, cold, moist 
and dry, and that drugs possess the same elementary qualitie 
| and that on the principle of contraries onv or other was indicated, 

! c.g. a cooling remedy for a feverish state. This doctrine was 
held for many centuries, and drugs are classed by all the old 
i herbalists as having one or other of these qualities in a greater 
or less degree. Galen is said to have invented hiera-picra, 
which he employed as an anthelmintic; it is still used in 
England as a domestic remedy. In the 6th century Alexander 
of Tralles used colchicum for gout, iron for anaemia, and rhubarb 
in liver weakness and dysentery. The practice of pharmacy was 
extended by the Arabian physicians, and the separation of it 
from medicine was recognized in the 8th and legalized in the 
1 ith century. The practice of “ polypharmacy,” or the use of a 
large number of ingredients in prescriptions, which was common 
in the middle ages, was greatly due to the view enunciated by 
Alkekcndo, and held by one of the Arabian schools of medicine : 
that the activity of medicine increases in a duplicate ratio 
when compounded with others; and it was only in the first half 
of the 18th century that the practice was altogether discontinued 
in the pharmacopoeias, although the theory was shown to be 
incorrect by Avcrroes in the 12th century. 

The establishments for dispensing medicines at Cordova, 
Toledo and other large towns under Arab rule, were placed under 
severe legal restrictions. Frederick II. in a.i>. 1233 passed a 
law, which remained in force for a long time in the two Sicilies, 
by which every medical man was required to give information 
against any pharmacist who should sell bad medicine. The 
pharmacists were divided into tw'o classes, the stationarii, who 
sold simple drugs and non-magistcrial preparations at a tariff 
determined by competent authorities, and the conjectiunarii , 
whose business it was to dispense scrupulously the prescrip- 
tions of medical men; all pharmaceutical establishments were 
placed under the surveillance of the college of medicine. In 
the monastic period pharmacy was to a great extent under the 
control of the religious orders, particularly the Benedictines, who, 
from coming into contact with the Arabian physicians, devoted 
themselves to pharmacy, pharmacology and therapeutics; but, 
as monks were forbidden to shed blood, surgery fell largely into 
the hands of barbers, so that the class of barber- surgeons came 
into existence, and the sign of their skill in blood-letting still 
appears in provincial districts in England in the form of the 
barber’s pole, representing the application of bandages. 

In England the separation between medicine and pharmacy 
was somewhat later than on the continent of Europe. The 
eirliest record of an apothecary’s shop in London was in 1345. 
The status of the apothecary, as subordinate to the physician 
in the time of Henry VIII., is evident from the following, out of 
2T rules laid down by a prominent apothecary, who was a cousin 
of Anne Holey n : ” His garden must he at hand, with plentv of 
herbs and seed* and roots. Tie must read Dioscorides. lie 
must have mortars, pots, filters, glasses and boxes clean and 
sweet. He must have two places in the shop, one most clean 
for physic, and the base place lor chirurgic stuff. He is neither 
to increase nor to diminish the physician’s prescription; he is 
neither to buy nor to sell rotten drugs. lie is only to meddle 
in his own vocation; and to remember that his office is only to 
be the physician’s cook.” 

The drugs used by the physicians and apothecaries were 
purchased from the grossarii or sellers in gross, who were sub- 
sequently called grocers, some of whom specialized as druggists 
and others as ehymists or chemists. The apothecaries, who 
were the pharmacists of those days, were not represented by 
any corporate body, but in the reign of King James I., in 1606, 
were incorporated with the Company of Grocers. This arrange- 
ment w’as not, however, approved of by the physicians, who 
obtained in 1617 a separate charter for the apothecaries, to 
the number of ii.j, whiqh was the number of physicians tlu n 
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practising in London. At the same time it was enacted that no 
grocer should keep an apothecary’s shop, and that no surgeon 
.should sell medicines, and that the physicians should ha\e the 
power to search the shops of the apothecaries within 7 m. of 
London under a penalty of £100 in case of a refusal to permit 
it. Soon after the apothecaries were formed into a separate 
company they took into consideration means to prevent the 
frauds and adulterations practised by the grocers and druggists, 
and, to remedy the evil, established a manufactory of their own 
in j 620 so that they might make preparations for their own 
members. The frauds and adulterations were probably due in 
part to the apothecaries, for Dr Merrit, a collegiate physician 
of London, stated that “ such chvrnists which sell preparations 
honestly made complain that few apothecaries will go to the 
price ot them." The medicinal preparations which required 
the aid of a furnace, such as mineral earths, were undertaken by 
1 he chvrnists, who probably derived their name from the 
Mchymists, who flourished from the 14th to the 1 6th centuries. 
W hen the word w r as discovered to be derived from an Arabic 
prefix and a Check word the prefix was dropped. Jn the 1 c>t h 
century the word chymist became altered to chemist, although 
the original spelling is still continued to a small extent. The 
curious signs on the coloured carboys in chemists' windows, 
which were commonly to be seen until the middle of the igth 
century, were vigils used by the alchemists to indicate various 
chemical substances. In 1 f>04 the apothecaries had increased 
from 114 to nearly 1000, and many of them, having acquired 
a knowledge of the uses ot medicine, began to presc ribe medicines 
for their customers and to assume the functions of the physician, 
w ho retorted in 1697 by establishing dispensaries, where medicines 
could be procured at their intrinsic value, or at cost price. The 
assistants employed at these dispensaries after a time appear 
to have gone into business on their own account, and in this way 
the dispensing chemists, as a class, appear to have originated. 

In 1748 the Apothecaries’ Corporation obtained a charter 
empowering them to license apothecaries to sell medicines in 
London, or within 7 ni., and intended to use it to restrain 
chemists and druggists from practising pharmacy, and to 
prohibit physicians and surgeons from selling the medicines 
they prescribed; but the apothecaries, by paying increased 
attention to medical and surgical practice, had not only alien- 
ated the physicians and surgeons, but materially strengthened 
the position of chemists and druggists as dispensers of pre- 
scriptions. When a further attempt was made in 1S15 to bring 
a bill into parliament including provisions for prohibiting the 
practice of pharmacy by uneducated persons, and giving power 
to examine dispensing chemists, the latter became alarmed, 
and, finding that the provisions of the bill were entirely in the 
interests of the apothecaries, and directed against chemists and 
druggists, the latter took measures to oppose it in’ parliament, 
which were so far successful as to prevent apothecaries from 
interfering in any way with, or obtaining any control over, 
chemists and druggists. In 1841 another attempt was made by 
the apothecaries to control the trade of chemists and druggists 
on the ground that no adequate examination or education in 
pharmacy existed, and that such should be instituted, and be 
controlled by the apothecaries and physicians, but the latter 
disclaimed any desire to take an active part in the matter. The 
chemists and druggists, recognizing that no institution fm the 
systematic education and examination of chemists and druggists 
existed in England, and that no proof could be given that each 
individual possessed the necessary qualifications, decided that 
this objection must be met, and that pharmacy must he placed 
upon a more scientific footing. They therefore resolved upon the 
foundation of a voluntary society, under the title of the Pharma- 
ceutical Society of Great Britain, “ for advancing the know- 
ledge of chemistry and pharmacy, and promoting a uniform 
system of education for those who should practise the same, also 
for protecting the collective and individual interests and privi- 
leges of all its members, in the event of any hostile attack in 
parliament or elsewhere.” This society was instituted in 1841, 
the original founders being chemists and druggists in the 
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metropolis and provincial towns. On the 18th of February 1844 
a royal charter of incorporation was granted to the society, and 
a permanent status was thus acquired. Chemists in business 
before the granting of the charter were entitled to join the 
society as members, but those who wished to join it subsequently 
could do so only on condition oi passing an examination for the 
purpose of testing their knowledge of pharmacy. A school of 
pharmacy was instituted, and a museum and library were 
started. The chemical laboratory in connexion with the school 
was, when first instituted, the only one in England for teaching 
purposes, and tin* museum is now* reputed to be the best 
pharmaceutical one in the world, the library now containing 
about 14,000 volumes. 

The examinations are three in number. The first is of a pre- 
liminary character, qualifying for registration as a student or 
apprentice; in lieu of this examination, certificates of matriculation 
at a university, and those of certain other educational bodies, 
are accepted. The second examination qualifies for registration as 
a chemist and druggist. This is known 11s the minor examination, 
and must be passed before anyone can legally dispense, compound 
and sell scheduled poisons. 4 lie subjects included arc systematic 
botany, vegetable morphology and physiology, chemistry, physics, 
materia mediea, pharmacy, dispensing, posology, the reading of 
prescriptions, and a knowledge ot poisons and their antidotes. The 
l’oisons and Pharmacy Act ot icjoS (section .fl lias given the society 
power to regulate the preliminary training, arrange a curriculum, 
and divide t lie qualifying examination into two parts, so that an 
approximation to the standard of pharmaceutical education on the 
Continent is likely to take place within a short period. Degrees in 
science and pharmacy are granted bv the universities of Manchester 
and Glasgow, and other universities were in 1910 considering 
the question of granting degrees. 

The third, or major examination, which qualities for registration 
as a pharmaceutical chemist, is not, like the minor, a compulsoiy 
one, but ranks as an honours examination. The education for this 
examination has kept pace with the rapid advances ot science, all 
tin', following subjects now receiving attention : the microscopical 
structure of plants and drugs, so as to detect adulterations and 
impurities in powdered drugs; organic and quantitative analysis, 
including those of food and drugs, water, soils, gas and urine*; optics, so 
as to enable them to carry out the prescriptions oi oculists; spectrum 
analysis; the use of the polariscope and reJractometer; t lie method 
of applying Kontgen rays; the preparation of glandular secretions 
and antitoxins; and the chemistry of remedies for the fungoid 
disease’s and insect pests of plants. 

Those who have passed this examination are competent to perform 
analysis oi all kinds, and generally obtain the preference for various 
appointments, such as head dispensers in government or other 
huge hospitals, or as analysts. The society has also islablished a 
chemical research laboratory, in which much useful work has 
been done in connexion with the national pharmacopoeia under 
the direction of the Pharmacopoeia Committee of the Medical 
Council. 

A pharmacy act, which was passed in 1852, established a 
distinction between registered and examined, and unregistered 
and unexamined chemists and druggists, Treating a register 
of the former under the name of pharmaceutical chemists, 
so that the public might discriminate between the two classes. 
A subsequent pharmacy act, passed in 1868, added a register 
of chemists and druggists, and rendered it unlawful for any 
unregistered person to sell or keep open shop for selling the 
poisons mentioned in the schedule of this act. The adminis- 
tration of the act was entrusted to the pharmaceutical society, 
and the duty of prosecuting unauthorized practitioners has 
been performed by the society ever since, without any pecu- 
niary assistance from the state, although the legal expenses 
involved in prosecution amount to a considerable portion of its 
income. 

The Poisons and Pharmacy Act of 1908 extended the si hcdulc 
of poisons instituted by the act of 1868, and it now includes 
arsenic, aconite, aconitine and their preparations; all poisonous 
vegetable alkaloids, and their salts and poisonous derivatives; 
atropine and its salts and their preparations; belladonna and all 
preparations or admixtures (except belladonna plasters) con- 
taining ot % or more of belladonna alkaloid; eaptharides and 
its poisonous derivatives; any preparation or admixture of 
coca-lcavcs containing ot % or more nf coca alkaloids; corrosive 
sublimate; evanide of potassium and all poVonous cyanides 
and their preparations; tartar emetic, nux tmnica, and vll 
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preparations or admixtures containing 0*2 % or more of 
strychnine; opium and all preparations and admixtures contain- 
ing 1 % or more of morphine; piero-toxine; prussic acid and all 
preparations and admixtures containing 01 % or more of 
prusdc acid; savin and its oil, and all preparations or admixtures 
containing savin or its oil. None of these max be sold to any 
person who is unknown to the seller, unless introduced by a 
person known to the seller, and not until after an entry is 
made in a book kept for the purpose, stating, in the prescribed 
form, the date of sale, name and address of purchaser, the 
name and quantity of the article sold, and the purpose for 
which it is stated by the purchaser to be required. The 
signature of the purchaser and introducer (if any) must be 
affixed to the entry. 

The following poisons may not be sold, either retail or 
wholesale, unless distinctly labelled with the name of the article, 
and the word poison, with the name and address of the seller : 

Almonds, essential oil of (unless deprived of prussic acid). Anti- 
monial wine. ('authorities, tincture and all vesicating liquids, 
preparations or admixtures of. Carbolic acid, and liquid pre- 
parations of carbolic acid and its honiologucs containing more than 
3 ° ( , ot those substances, except preparations tor use as sheep -wash 
or for anv other purpose in connexion with agriculture or horti- 
culture, contained in a dosed vessel distinct lv labelled with the 
word " poisonous/' the name and address of the seller, and a notice 
of the special purposes lor which the preparations are intended. 
Chloral hydrate. Chloroform, and all pi eparations or admixtures 
containing more than 20 of chloroform. Coca, any preparation 
or admixture of, containing more than o*i % but less than 1 °' n 
of coca alkaloids. Digitalis. Mercuric iodide. Mercuric sulpho- 
cyanide. Oxalic acid. Poppies, all preparations ot, excepting red 
poppy petals and syrup of rod poppies (Paparer Rhocas). Precipi- 
tate, red, and all oxides of mercury. Precipitate, white. Stro- 
phanthus. Sulphonal. All preparations or admixtures which arc 
not included in part 1 of the schedule, and contain a poison within 
the meaning of the pharmacy acts, except preparations or admix- 
tures, the exclusion of which from this schedule is indicated by the 
words therein relating to carbolic add, chloroform and coca, and 
except such substances as conic within the provisions of section 5 
of the act. 

Jt has been erroneously represented by interested persons 
that the Pharmacputiral Society desires a monopoly of the sale 
of poisons. This is not the ease. Any poisonous substance 
that is not included in the schedules can be sold by anyone, 
as, for instance, red lead, sulphate of copper, &c. The duty of 
the Pharmaceutical Society is a purely legal one, and relates 
only to the schedules of poisons framed by the government to 
protect the public by rendering it a dillieult matter to obtain 
the poisons most frequently used for criminal purposes. In 
continental countries the laws are even more stringent. 

In response to an agitation originated by certain manufacturers 
(one of whom was a member ol parliament), who were prosecuted 
for omitting to label arsenical and nicotine preparations as poisons, 
as required by the Pharmacy Act of 1808, a new act. was passed in 
igoS, by which persons, without any training in toxicology, and 
being neither pharmaceutical chemists, nor chemists and druggists, 
may be granted licences by local authorities to sell poisonous 
substances used exclusively in agriculture or horticulture, for the 
destruction of insects, fungi or bacteria, or as sheep dips or weed- 
killers, but which are poisonous by reason of containing the 
scheduled, poisons, arsenic or nicotine, & c. One condition concerning 
the granting of such licences has been, it is said, deliberately ignored 
in many towns, viz. that the local authority, before granting a 
licence, “ shall take into consideration whether, in the neighbour- 
hood, the reasonable requirements of the public are satisfied with 
regard to the purchase of poisonous substances, and also any 
objections they may receive from the chief officer of police, or from 
any existing vendors of the substances to which the application 
relates." It is left to the Pharmaceutical Society to take legal 
action .against any infringement of the law, although it is obvious 
that this should be carried out at the government expense, since 
it is for the benefit of a section of the public, and obviously to the. 
loss of the members of the Pharmaceutical Society. Moreover, 
the present act nullifies the object of the previous act of 1H6N, 
which was to reduce the facilities for obtaining poisons. The fact 
that a voluntary society with limited funds must contest tile 
illegal decisions of local councils, without government support, 
seems likely to render this portion of the.* act of igoS a dead letter. 

At the timt? of U14? passing of the Pharmacy Act. of 11852 co-operative 
associations did not come under consideration, and no provision 
was made concerning them as regards the title of chemist, or as to 
any action such ^associations might take to evade the law. It 
has been decided in the law courts that a limited liability company 


is not a person in the eye of the law, and therefore does not conic 
under the operation of the act ol 1808. The result of this decision 
was that any chemist who failed to pass the qualifying examination 
could constitute himself with a few others, even if ignorant of 
pharmacy, into a limited liability company, which would then have 
been outside the powers of the act, and not subject to its provisions. 
This ialse position was remedied by tlie act ot 1908, which brings 
companies into line with individuals. 

On the continent of Europe the dispensing of prescriptions 
is confined to pharmacists (phannaciens and apothefnrs ). Thev 
are not allowed to prescribe, nor the medical men 
to dispense, except under special licence, and then t^/ufations 
only in small villages, where the pharmacist could not 
make a li\ ing. The principle of “ one man one shop ” is general; 
a pharmacist may not own more than one shop in the same town, 
in Holland he may not enter into any agreement, direct or 
indirect, with a medical man with regard to the supply of medi- 
cines. in Austria, Germany, Italy, Rumania and Russia the 
number of pharmacies is limited according to the population. 
In France, Switzerland, Belgium and Holland the number is not 
limited, and every qualified pharmacist has the right, to open a 
shop or buy a pharmacy. Where the number of pharmacies 
is limited by law prescriptions may only be dispensed at 
these establishments. The original prescription is kept by 
the pharmacist for either three or ten years, according to the 
country, and a certified copy given to the patient, written on 
white paper if for internal use, or on coloured paper (usually 
orange yellow) if for external use. The price ot the drugs 
and the tariff for dispensing prescriptions is fixed by govern- 
ment authority. In Russia a prescription containing any of the 
poisons indicated in the schedules A and B in the Russian 
pharmacopoeia may not be repeated, except by order of the 
doctor. The use of pharmacopoeia preparations made by 
manufacturers is allowed, but the seller is held responsible for 
their purity and strength. The prices charged for dispensing 
are lower in countries where the number of pharmacies is 
limited by law, the larger returns enabling the profit to be 
lessened. 

The educational course adopted in different countries varies as 
to the details of the subjects taught. The preliminary, or 
classical examination, is usually that of university matriculation, 
or its equivalent. The period of study is eighteen months in 
Denmark or Norway, and two in Austria, Finland, Germany, 
Portugal, Russia, Sweden and Switzerland, three in Belgium, 
France, Greece and Italy, four to six in Holland, and five in 
Spain. In Great Britain the period of study is voluntary, and 
usually occupies only one year. Two or three years of appren- 
ticeship is required in most countries, including Great Britain, 
but none in Belgium, Greece, Italy or Spain. 

The subject of patent medicines is but little understood by the 
general public. Any medicine, the composition of which is kept 
secret, but which is advertised on the label for the 
cure of diseases, must in Great Britain bear a patent Patent 
medicine stamp equal to about one-ninth of its face Mediclnes - 
value. The British Medical Association published in 1907 a work 
on Secret Remedies ; what they cost and what they contain. The 
analyses published in this work show' that nearly all the. widely 
advertised secret remedies contain only well-known and inexpen- 
sive drugs. The Pharmaceutical Society r»n the other hand has 
also published a Pharmaceutical Journal Formulary , including 
several hundred formulae of proprietary medicines sold by 
pharmacists, so that it is now possible for any medical man 
to ascertain what they contain. The government accepts all the 
therein published formulae as “ known, admitted and approved ” 
remedies, and therefore not requiring a patent medicine stamp, 
hi this w ay widely advertised secret remedies can he replaced by 
medicines of known composition and accepted value in any part 
of the world. Most continental countries have issued stringent 
laws against the sale of secret remedies, and these have been 
lately strengthened in Germany, France and Italy. In 
Switzerland secret remedies cannot be advertised without 
aibmitting the formula and a sample of the remedy to the 
board of health. (K. M. H.) 



PHARNABAZUS PHARYNX 


PHARNABAZUS, Fersian soldier and statesman, the son of 
Pharnaees, belonged to a family which from 478 governed the 
satrapy of Phrygia on the Hellespont, from its headquarters at 
Dascyimm, and, according to a discovery by Th. Nbldeke, was 
descended from Otanes, one of the associates of Darius in the 
murder of Smeidis. Pharnabazus first appears as satrap of this 
province in 41.*, when, having received orders from Darius II. 
to send in the outstanding tribute of the Greek cities on the 
coast, he, like Tissap her lies of (aria, entered into negotiations 
with Sparta and began war with Athens. The conduct of the 
war was much hindered by the rivalry between the two satraps, 
of whom Pharnabazus was by lar the more energetic and up- 
right. After the war he came into conflict with Ly sunder (q.v. : 
see also Peloponnesian War), who tried to keep the Greek 
cities under his own dominion, and became one of the causes of 
his overthrow, by a letter which he sent to the ephors at Sparta 
(Pint. Lys. jo; Nepos, Lys. 4; Polyaen. vii. 19). He received 
Alcibiades at his court and promised him means to go up to the 
king to reveal the intrigues of Cyrus, but when the Spartans 
insisted on his death he yielded to their demand for Iris assassi- 
nation (Plut. Alcib. 37 sqq.; Diod. xiv. 11). When in 399 the 
war with Sparta broke out he again tried to conduct it strenu- 
ously. With the help of Conon and Evagoras of Salamis lie 
organized the Persian lleet, and while he was hard pressed on 
land by Agesilaus he prepared the decisive sea-battle, which was 
fought in August 394 at Cnidus under his and Conon \s command, 
and completely destroyed the Spartan fleet. He sent support to 
the allies in Greece, by which the walls of the Peiraeusw ere rebuilt. 
But in the war on land he struggled in vain against the lethargy 
and disorganization of the Persian Empire; and when at last, 
in 387, in consequence of the embassy of Antalcidas to Susa, 
the king decided to conclude peace with Sparta and to enter 
again into close alliance with her, Pharnabazus, the principal 
opponent of Sparta, was recalled from his command in high 
honours, to marry Apame, a daughter of the king (Plut. Artax. 
2 7). In 385 he was one of the generals sent against Egypt, and 
in 377 he was ordered to prepare a new expedition against the 
valley of the Nile. The gathering of the army took years, and 
when in 373 all was ready, his attempt to force the passage of 
the Nile failed. A conflict with Iphicrates, the leader of the 
Greek mercenaries, increased the difficulties; at last Pharna- 
bazus led the army back to Asia. From these campaigns date 
the silver coins with the name of Pharnabazus in Aramaic 
writing. When he died is not known. 

In the time of Alexander we meet with a Persian general Phnrna- 
bazus, son of Artahazus (Arrian ii. 1 scq.), who probably was the 
grandson of the older Pharnabazus. 

The name Pharnabazus is also borne by a king of Iberia (Georgia) 
on the Caucasus, where the dynasty seems to have been of Persian 
origin, defeated by a general of Marcus Antonins (Mark Antony) 
in 30 n.c. (Dio Cass. xlix. j.j). In the Georgian dynasty the name 
occurs as late as the 19th century. (Ki>. M.) 

PHARYNGITIS. The pharynx, or upper portion of the gullet 
(seen to a large extent on looking at the hack of the mouth) is 
frequently the seat of a chronic inflammatory condition, usually 
associated with derangements of the digestive organs, or with 
syphilis or gout; sometimes it is due to much speaking or to 
excessive tobacco-smoking — especially of cigarettes. On in- 
spection, the inflamed mucous membrane is seen unduly red 
and glazed, and dotted over with enlarged follicles. The con- 
dition produces considerable irritation and “ dryness,” with 
cough and discomfort, which may eventually become chronic. 
Treatment consists in removing all sources of irritation, in 
rectifying gastric disturbance, and in the application of the 
electric cautery, of astringent lotions or of mild caustic solutions. 
The pain may be relieved by spraying with certain anodyne 
solutions. In the case of adenoid growths (see Adenoids) there 
is often an associated granular appearance of the pharynx, due 
to enlargement of the minute glands of the mucous membrane. 
The inflamed pharynx of the orator (*‘ clergyman's sore-throat ”) 
may be put right by lessons in elocution or by complete rest for 
a time. The gouty throat may call for a change of diet, or for a 
fctay at one of the watering-places where early rising, moderate 
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food, regular exercise and the drinking of laxative waters join in 
restoring health. (h. O.*) 

PHARYNX (Gr. <j*Lpvy(, throat), in anatomy, the cavity into 
which both the nose and mouth lead, which is prolonged into 
the oesophagus or gullet below', and from which the larynx or 
air tube comes off below and in front; it therefore serves as a 
passage both for food and air. It may be likened to an empty 
sack turned upside down and narrowing toward its mouth. The 
hack and sides of the sack are formed by the three constrictor 
muscles of the pharynx, each of which overlaps the outer surface 
of the one above it, and these are lined internally by thick 
mucous membrane. The upturned bottom of the sack is 
attached firmly to the base of the skull and the internal ptery- 
goid plates, so that this part cannot collapse, but below the 
anterior and posterior walls arc in contact, and a transverse 
section of the pharynx is a mere slit. 

From the front wall, on a level with the floor of the nose and root 
oi the mouth, a slanting shelf of muscular and glandular tissue, 
covered with mucous membrane, projects downward and backward 
into the cavity, and divides it into an upper*part or naso-pharynx 
and a lower or oral pharynx (see tig.). This shelf is the soft palate, 
and from the middle of its free border hangs a worm-like projection, 
of variable length but averaging about half an inch, the uvula. 
'flic whole of the front wall of flu* naso-pharynx is wanting, and 
here the cavity opens into the nose through the posterior nasal 
apertures (see Oi. factory System). On each side of the naso- 
pharynx, and therefore above the soft palate, is the large triangular 
opening of the Eustachian tube through which air passes to tin* 
tympanum (see Ear). Behind this opening, and reaching up to 
the roof of the naso-pharynx, is a mass of lymphoid tissue, most 
marked in children, known as the pharyngeal tonsil. This tissue, 
when it hypertrophies, causes the disease known as “ adenoids." 

From the mid-line of the roof of the pharynx a small pouch, the 
bursa phayyngea, best seen in childhood, projects upward, while 
on each side, above and behind the opening of the Eustachian 
tube, is a depression known as the lateral recess of the phaiynx. 

The oral pharynx communicates with the naso- pharynx by the 
pharyngeal isthmus behind the free edge of the soft palate. Above* 
and in front it. is continuous with the cavity of the mouth, and the 
demarcation between the two is a ridge of mucous membrane on 
each side running from the soft palate to the side of the tongue, 
and caused by the piojection of the palato-glussus muscle. This 
is known as the anterior pillar of the lauces <^r anterior palatine 
arch. About half an inc h behind this ridge is another, made by 
the palato-pharyngeus muscle, which gradually fades away in the 
side of the pharynx below. This is the posterior pillar of lift* 
fauces or posterior palatine arch, and between it. and the? an tenor 
is the fossa (lonsilar sinus) in which the tonsil lies. 

The Tonsil is an oval mass of lymphoid tissue* covered by mucous 
membrane which dips in to form mucous crypts; externally its 
position nearly corresponds to that of the angle of the jaw. It 
is very vascular, deliving its blood from five* neighbouring arteries. 
Below the level of the tonsil the anterior wall of the pharynx is 
formed by the* posterior or pharyngeal surface of the* tongue (q.v.), 
while below that is the epiglottis and upper opening of the larynx 
which is bounded laterally by the aryteno epiglottic folds (set* 
Respiratory System). On the* lateral side of each of these folds 
is a pear-shaped fossa known as the sinus pyripamis. Below this 
the pharynx narrows rapidly until the le vel of the lower border of 
the* cricoid cartilage in fiont and oi the sixth ceivical vertebia 
behind is reached; lu re* it passes into the oesophagus, having reached 
a total length of about five inches. 

The mucous membrane* of the naso-pharynx, like that of the rest 
of the respiratory tract, is lined by ciliated columnar epithelium, 
but in the: oral pharynx the epithelium is of tin* stratified squamous 
variety. Numerous racemose glands are present (see Kj'UTIEual 
Tissues), as well as patches oi lymphoid tissue especially in child- 
hood. Outside* the mucous membrane and separating it from the 
constrictor muscles is the pharyngeal aponeurosis, which blends 
above- with the* periosteum of the base.* of the skull. 

Embryology . — The pharynx is partly formed from the ecto- 
dermal stomatodaeal invagination (see Emhroylogy and MoUili) 
and partly from the lore gut, which is the cephalic part of the 
entouermal mesodaeum. Up to the: fifteenth day (see Mouth), the 
bucco pharynge al membrane separates these structure s, and, though 
no testiges of it remain, it is clear that the upper and trout part of 
the; naso-pharynx is stomatodaeal while the rest is mesodaeal. 
The five visceral arches with their intervening clefts or pouches 
surround the pharynx, and the Eustachian tube is a remnant of 
the tirst of these. The second pouch is'rcpresented in the adult 
by the lonsilar sinus, and until lately the lateral recess of the 
pharynx was looked upon as part oi the same, but it has now been 
shown to be an independent diverticulum. Tile sinus pyyifortnis 
probably represents that part of the fourth groove from which the 
lateral lubes of the thyroid body are derived. 
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Tin* pharvnttea was .it on*- time looked upon as tin* plan' 

whence i In- pituitary body had been derived from the roof of the 
pharynx, but this is now disproved and its meaning is unknown. 
The tonsil is formed in the second branchial cleft or rather pouch, 
lor the clefts are largely incomplete in man, about the tom th month; 
its lymphoid tissue, as well as that elsewhere in the pharynx, is 
formed from lymphocytes m the subjacent mesenchyme (see E\i- 
• iKYoroc.Y), though whether these wander in from the blood or are 
derived from original mesenchyme cells is still doubtiul. the 
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of the inferior turbinated bone. 

development of the ventral part of the pharynx is dealt with in 
the articles [onc.uk and KhsriuvroKY Svsikm. 

For literature see (Juain’s Clement . of Anattany, vnl. i. (London, 

1008), and J. P. McMurrich, Devt In foment of the Human Body 
(London, igob). 

Comparatirc Anatomy, fn the low* r, ua ler breath mg verte- 
brates the pharynx is the part in which reparation on uis. The 
water passes in through the mouth and out .hrnugh the gill slits 
where it corner in cont.u 1 with the gills or branchiae. 

The lowest subphylum of the phylum Chordata, to which the 
term Adclochorda i-* sometimes applied, contains a worm like 
creature BalanoglosMi-*, in which numerous rows of gill slit.-> opm 
from the pharynx, though Cephalodiscus, another member of the 
same subphylum, has only one pair of these. % 

In the subphylum Urocliorda, to whicli the Ascidians or sea- 
squirts belong, there are many rows of gill slits, as there are also in the 
Acrania, of which Amphioxus, the laucelet, is the type. In all these 
Ijwer forms there are no 4 rue gills, as the blood-vessels lining the j smnabiy of the age of llowel the Good, who died in 948. One of 
Urge number of slits provide a sufficient area lor the exchange them is, " There are three barking hunts : a ln-ar, a squirrel and a 
of gases. pheasant." The explanation is, “ A pheasant is called a barking 

In the Cyclostomuta a reduction of Hie number of gill slits takes 1 hunt, because; when the pointers come upon it and chase it, it lakes 
place, and an increased area for respiration is provided by the gill . to a tree, where it is hunted by baiting.” The present writer has 
pouches lined by jflcatod folds of entodernial mucous membrane; not been able to trace th»* manusciipt containing tlmsc remarkable 


these form Ike simplest type of true internal gills. In the larval 
lamprey ( \mmocoeles) Iherc are eight gdl slits opening from the 
pharynx, but in the adult (Petromvzon) they are reduced to seven, 
and a septum grows forward separating the ventral or branchial 
part of the pharynx irom the dorsal or digestive part. Both these 
tubes, however, communicate near the mouth. 

In fishes there are usually fi\e pairs of gill slits, though a rudi- 
mentary one in front of these is often present and is called the 
spiracle. Occasionally, as in Hcxanrhus and Ilcpl.tnchus, there 
may be six or sevemshts, and the evidence ot 
comparative anatomy is that Indies formerly 
had a larger number of gill lits Ilian at 
present. 

In the Telcos tomi, which include the 
bony fishes, there, is ail external gill cover or 
operculum. 

In the Dipnoi or mud fish tie- work of the 
gills is shared by that of the lungs, and in 
the Alrican lorm, Protopterus, external gills, 
developed irom the ectodermal parts ol the 
gill slits, first appear. In the tailed Am- 
phibians (Urodela) the first and fifth gill 
clefts are never perforated and are therefore- 
in the same condition as all the gill clelts of 
the human embryo, while in the gilled 
salamanders (Neclurus and Proleus) only 
two gill e lefts remain patent. The gills in 
all the Amphibia are external and ol ecto- 
dermal origin, but in the Anma (fiogs and 
toads) these are succeeded before the meta- 
morphosis from the Uulpole stage by internal 
gills, which, unlike those ot fish, are said to 
be derived from the ectoderm. 

in the embryos of the Sauropsida (reptiles 
and birds) live gill clefts are evident, though 
the posterior two are seldom at any time 
perforated, while in the Mammalia the rttdb 
ments of the fifth cleft are no longer found 
in the embryo, and in man, at all events, 
none ol them are. normally perforated except 
that part, of the first which lorms the 
Kustachian tube. It will thus be seen that 
m the process of phylogeny there is a gradual 
suppression ol the gill clelts beginning at the 
more posterior ones. 

Tlie soil palate is first found in crocodiles 
as a membranous structure, and it becomes 
must ularin mammals. I he bursa pharyngca 
and pharyngeal tonsil are found in sevenil of 
1 he lower mammals. In the sheep the latter 
is particularly large. 

For literature and further details, see 
K. Wiedcrsheim’s Cowparatwe Anatomy of 
i’ntihrates , translated by \V. N. Parker 
(London, 1907); also Parker and Haswell’s 
Zoology (Loudon, 1 897). (F. G. P.) 

PHEASANT (Mid. Eng. fesaunt and 
f< Ger. jasan and anciently fasant; 

Fr. jaisan —all from the Eat. phtisianus 
or phasiana, sc. avis), the bird brought from 
the banks of the river Phasis,now tlu; Rioni, 
in Colchis, where it is still abundant, and 
introduced, according to legend, by the 
Argonauts into Europe. Judging from the 
recognition of the remains of several species referred to the genus 
rinisianus both in Greece and in France, 1 it seems not impossible 
that the ordinary pheasant, the. /*. culcfiiais of ornithologists, 
may have been indigenous to this quarter of the globe. If it was 
introduced into England, it must almost certainly have hern 
brought by the Rom ms;- lor, setting aside several earlier records 
of doubtiul authority, Stubbs has shown that by the regulations 
of King Harold in 1051) nuns phasianu v is prescribed as the 

1 Those are P. avrhiari Irom Pikermi, P. alt us and P. medius 
from the* lacustrine beds of Sansun, ami l\ dcstioyersi from Touraine, 
see A. Milne- Edwards, (hs. foss. do la Lramc (ii. 229, 2 -59-243). 

2 Undoubted remains have been found in excavalions at Silchester. 

:l Among flies** perhaps that worthy of most attention is in 

Probert's translation of The Ancient Laws of Cambria (ed. 1823, 
PI 1 - .V»7. 308), wherein extracts are given from Welsh triads, pre- 
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alternative of two partridges or other birds among the ‘‘ pitantiae. '* 
(rations or commons, as we might now say) of the canons ol 
Waltham Abbey, and, as W. B. Dawkins has remarked (Ibis, j.Sbu, 
p. 358), neither Anglo-Saxons nor Danes were likely to have intro- 
duced it into England. It seems to have been early under legal 
protection, for, according to Dugdale, a licence was granted in 
the reign of Henry I. to the abbot of Amesbury to kill hares and 
pheasants, and from the price at which the latter are reckoned 
in various documents, we may conclude that they were not verv 
abundant for some centuries, and also that thev were occasion- 
ally artificially reared and fattened, as appears from Upton, 1 
who wrote about the middle of the 15th century, while llcnrv 
HU. seems fmm his privy purse expenses to have had in his 
household in 1532 a French priest as a regular “ fesaunt breder."’ 
and in the accounts of the Kvtsons of llengrave in Suffolk for 
1607 mention is made of wheat to feed pheasants, partridges and 
quails. 

The practice of bringing up pheasants by hand is now ex- 
tensively followed, and the numbers so reared vastlv exceed those 
that arc bred at large. The eggs are collected from birds that 
are either running wild or kept in pens, and are placed under 
domestic hens; but, though these prove most attcnti'.e foster 
mothers, much additional care on the part of their keepers is 
needed to ensure the arrival at maturity of tlu* poults; for, 
being necessarily crowded in a comparatively small spare, they 
are subject, to several diseases which often carry off a large 
proportion, to say nothing of the risk they run by not being 
provided with proper food, or by meeting an early death 1mm 
various predatory animals attracted by the assemblage; of so 
many helpless victims. As they advance; in age the young 
phe;asants readily take to a wild life, and indeed ran only be 
kept, from wandering in cve*ry direction by being plentifully 
supplied with foe)d , which has to be; scattered for them in the 
coverts in which it is ele;sire;el that they should stay. The pro- 
portion of pheasants artificially bre;el that “ rome to the gun " 
would seem te) vary enormously, not only irregularly according 
to the weather, but regularly according to the* district. In the 
eastern counties of England, and some; other favourable localities, 
perhaps three-fourths of those that are hatched may be satis- 
factorily accounted for ; but in many of the western counties, 
though they are the objects of equal or own greater rare, 
it would seem that more; than half e>f the number that 
live to grow their feathers disappear inexplicably before 
the; coverts are be*atcn. For the; sport of pheasant-shooting see 
Shooting. 

Formerly pheasants were' taken in snares or nets, and by 
hawking; but the crossbow was also used, and the better to 
obtain a “ sitting shot for with that weapon men had ne>t 
learnt te) “ shoot living ” dogs appe*ar to have be en employed 
in the. way indicated by the lines under an engraving by Hollar, 
whe> elieel in 1677 - 

“ The Feasant Cocke the- woods doth most frequent. 

Where Spamells spring and peart he him by the sent.”" 

Of the; many e>ther species of the genus Phasianus, two e)iily 
can he dwelt upon here. These are; the ring necked pheasant 
of China, P. torquatus , easily known by the; hroael white; collar, 
whence it has its name', as well as by the pale* grevish blue; of its 
upper wing-eoveats and rump and the light buff of its flanks, 
and the; P. versicolor of Japan, often called tin* green pheasant 

statements so as to find out the* original word rendered ** pheasant ” 
by the translator; but a n*l<*iviue to what is probably the sanns 
passage with tlu* same meaning is given by l<av ( SvnoJ w. meta. 

( niimalium , pp. 213, 21 p on the authority of J.hwd m* JJoy«l, 
though there is no mention of it in Wotton and ( I irke’s J.ciies 
Wallicae (17V*)- A charter (Kemble, Cud. diplum. iv. zy*), pro- 
fessedly of Edward the Conti*. or, granting tho wardciiship of 
certain forests in J Ssex to Ralph lYpcrking, .speaks of “ fesant lien ” 
and “ fesant cocke," but is now* knmvn to be spurious. 

1 In his Pc studio militari (not printed till ib.s.p he states (p. 105) 
that the pheasant was brought from the East by “ Palladius an 
corista." 

“ (,)uotc*d by the writer (P.rodcrip ?) of the article “ S|)aniel ” 
in tlu* Penny Cyt lopaedia. The lines throw light on the asserted 
Welsh practice mentioned in a former note. 


from the beautiful tinge of that colour that in certain lights 
pervade* almost the whole of its plumage, and, deepening into 
dark emerald, occupies all the breast and lower surface that in 
the common and Chinese birds is bay barred with glossy black 
scallops. Both of these species have been introduced into 
England, and cross freely with P. ad chi cits , while the hybrids 
of each with the older inhabitants of the woods are not only 
perfectly fertile inter sr , but cross as freely with the other 
hybrids, so that birds are frequently found in which tlu; blood 
of the three species is mingled. The hybrids ot the hist cross 
are generally larger than either of their parents, but the superi- 
ority of size docs not seem to be maintained by their descendants. 
White and pied varieties of tlu; common pheasant, as of most 
birds, often occur, and with a little care a race or breed of each 
can be perpetuated. A much rarer variety is sometimes seen; 
this is known as the Bohemian pheasant, not that there is the 
least reason to suppose it has any right to such an epithet, for 
it appears, as it were, accidentally among a stock of the pure 
P. colchicus , and offers an example analogous to that of the 
Japan peafowl (sec* Pkacock), being, like that breed, capable 
of perpetuation by selection. Two other species of pheasant, 
have; been introduced to the coverts of England— P. reevesi from 
C hina, remarkable for its very long tail, white with bku k liars, 
and the copper pheasant, P. soanmerringi , from Japan. The 
well-known gold and silver pheasants, P. pictots and P . nvethe- 
mcrus , each the type of a distinct section or subgenus, aie both 
from China and have long been introduced into Europe, but are 
only titled for the aviary. To the lormcr is allied the still more 
beautiful P. amhcrsliac , and to the latter about a dozen more 
species, most of them known to Indian sportsmen bv the general 
name ol “ kaleege.” T he eomparat i\ cly plain pueras pheasants, 
Puerasia , the magnificent nionauls, I.ophophonts, and the fine 
snow-pheasants, Crossoplilum - of eac h of which genera there 
are several species, may also be mentioned. 

All the species known at the turn* are beautifully figum! troin 
drawings by J. Wnll 111 I >. Klimt's Mouogi tiph 0/ the J d, as ton nine 
(2 vuls. f.»l., 1 870 1^72) tlu* last term being usi*<| ju a sonuwhal 
general sense. With a more precise m_ojk* \V. Ik Teg- t inner's 
Pheasants : their Xaturat llistarv and Piartnal Management 
(4II1 ed., iqo.j) is to be commended as a very uselul work. (A. N.) 

PHEIDIAS, son of ( harmides, universally regarded as tlifl 
greatest ot Creek seulptois, was born at Athens about 5 00 n.o. 
We have varying accounts of Ins training. Begins ot Athens, 
Agcludus of Argos, and the Thnsian painter Polvgnotus, have 
all been regarded ns his teat hers. In favour of Ageladas it may 
be said that the influence of tlu; manly Dorian schools is certainly 
to be traced in smut; of his work. Of his lift* we know little 
apart from his woiks. Of his death we have two (list repant 
accounts. According to Plutanh he was made an object of 
attack by the political enemies of IVrieles, and died in prison at 
Athens. According to Fhiloehorus, as quoted by a scholiast 
on Aristophanes, lit; fled to Elis, where ho made the great 
statue of Zeus for the Eleans, and was alterwards put to 
death by them. Eor several reasons the fust ol these talcs is 
preferable. 

Plutarch gives in his life of Pericles a charming account ol 
the vast artistic activity which went on at Athens while that 
statesman was in power. He used for the decoration of his own 
city the money furnished by the Athenian allies for defence 
against Persia : it is very fortunate; that after tlu; time of Xerxes 
Persia made no deliberate; attempt against (irecce. “ In all 
these works.’’ says Plutarch, “ Pheidias was the adviser and 
overseer of Pericles.” Phcidias introduced his own portrait 
and that of Pericles on the shield of his Part hellos statue. 
And # it was through Phcidias that the; political enemies ol 
Pericles struck at him. It thus abundantly appears that 
Pheidias was closely connected with Pericles, and a ruling spirit 
in the Athenian art of the period. Bui it is not easy to go 
beyond this general assertion into details. 

It is important to observe that in resting the fame t»f Pheidias 
upon the sculptures of the Parthenon we proceed with little; ovi 
1 deuce. No ancient writer ascribes them to him* and he seldom, 
if ever, executed works in marble. W hut he •was celebrated 

X}#i i2ez 
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for in antiquity was his statues in bronze or gold and ivory. 

If Plutarch tells us that he superintended the great works of 
Pericles on the Acropolis, this phrase is very vague. On the 
other hand, inscriptions prove that the marble blocks intended 
for the pedimental statues of the Parthenon were not brought 
to Athens until 434 B.c., which was probably after the death 
of Phcidias. And there is a marked contrast in style between 
these statues and the certain works of Pheidias. It is therefore 
probable that most if not all of the sculptural decoration of the 
Parthenon was the work of pupils of Pheidias, such as AEamcnes 
and Agoracritus, rather than his own. 

The earliest of the great works of Pheidias were dedications 
in memory of Marathon, from the spoils of the victory. At 
Delphi he erected a great group in bronze including the figures 
of Apollo and Athena, several Attic heroes, and Miltiades the 
general. On the Acropolis of Athens he set up a colossal bronze 
image of Athena, which was visible far out at sea. At Pellene 
in Achaca, and at Plataea he made two other statues of Athena, 
also a statue of .Aphrodite in ivory and gold for the people 
of Elis. Put among the Greeks themselves the two works of 
Pheidias which far outshone all others, and were the basis of 
his fame, were the colossal figures in gold and ivory of Zeus at 
Olympia and of Athena Parthenos at Athens, both of which 
belong to about the middle of the 5th century. Of the Zeus 
we have unfortunately lost all trace save small copies on coins 
of Elis, which give us but a general notion of the pose, and the 
character of the head. The god was seated on a throne, every 
part of which was used as a ground for sculptural decoration. 
His body was of ivory, his robe of gold. His head was of 
somewhat archaic type: the Otricoli mask which used to be 
regarded as a copy of the head of the Olympian statue is certainly 
more than a century later in style. Of the Athena Parthenos 
two small copies in marble have been found at Athens (see 
Greek Art, fig. 38) which have no excellence of workmanship, 
but have a certain evidential value as to the treatment of their 
original. 

It will be seen how very small is our actual knowledge of the 
works of Pheidias. There are many stately figures in the Roman j 
and other museums which clearly belong to the same sc hool as i 
•the Parthenos; hut they are copies of the Roman age, and not 
to be trusted in point of style. A. Eurtw angler proposes to 
find in a statue of which the head is at Bologna, and the bod\ i 
at Dresden, a copy of the Lemnian Athena of Pheidias; but his 
arguments (Masterpieces, at the beginning) arc anything but ] 
conclusive. Much more satisf.u lory as evidence arc sonic 5th 1 
century torsos of AtJ.cna found at Athens. The very line t: rso 
of Athena in the Ecole dcs Beaux Arts at Paris, which has 
unfortunately lost its head, may perhaps be A serve to help 
our imagination in reconstructing a Plieidian original. 

As regards the decorative sculptures of the Parthenon, which 
the Greeks rated far below' their colossus in ivory and gold, sec 
the article Parthenon. 

Ancient critics take a very high view of the merits of Pheidias. 
What they especially praise is the ethos or permanent moral 
level of his works as compared with those of the later “ pathetic' ” 
school. Demetrius calls his statues sublime, and at the same 
time precise. That he rode on the crest of a splendid wave of 
art is not to be questioned : but it is to be regretted that we have 
no morsel of work extant for which we can definitely hold him 
responsible. (i\ c; ) 

PHEIDON (8th or 7th century B.c.), king of Argos, generally, 
though wrongly, called “ tyrant." According to tradition lie 
flourished during the first half of the 8th c entury b.c. He was 
a vigorous and energetic ruler and greatly increased the ? power 
of Argos. He gradually regained sw ay over the various cities of 
the Argive confederacy, the members of which had become 
practically independent, and (in the words of Kphorus) “ re- 
united the broken fragments of the inheritance of TemenusA 
His object was to secure predominance for Argos in the north 
of Peloponnesus. According to Plutarch, he attempted to 
break the powjfr of Corinth, by requesting the Corinthians to 
jjgnd him 100c of tluir picked youths ostensibly t<> aid him in 
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! war, his real intention be : ng to put them to death ; but the plot 
I was revealed. Phcidon assisted the Pisatans to expel the Elcan 
! superintendents of the Olympian games and presided at the 
1 festival himself. The Eleans, however, refused to recognize the 
i Olympiad or to include it in the register, and short lv afterwards, 

| with the aid of the Spartans, who arc said to have looked upon 
j Pheidon as having ousted them from the headship of Greece, 
i defeated Pheidon and were reinstated! in the possession ol 
| Pisatis and their former privileges. Pheidon is said to have 
i lost his life in a faction fight at Corinth, where the monarchy 
| had recently been overthrown. The affair of the games has an 
important bearing on his date. Pausanias (vi. 22, 2) definitely 
| states that Pheidon presided at the festival in the Sth Olympiad 
1 (i.e. in 748 b.c.), but in the list of the suitors of Agar isle, daughter 
j of Cleisthenes of Sieyon, given by Herodotus, there occurs the 
! name of Leomles (Eaccdas), son of Pheidon of Argos. Accord - 
j ing to this, Pheidon must have flourished during the early part 
j of the 6th century. It % h;is therefore been assumed that 
i Herodotus confused two Pheidons, both kings of Argos. The 
suggested substitution in the text of Pausanias of the 28th for 
. the 8th Olympiad (i.e. 668 instead of 748) would not bring it into 
’ agreement with Herodotus, for even then Pheidon's son could 
j not have been a suitor in 570 for the hand of Agaristc. But 
I the story of Agariste’s wooing resembles romance and has slight 
chronological value. On the whole, modern authorities assign 
! Pheidon to the first half of the 7th century. Herodotus further 
! states that Pheidon established a system of weights and measures 
I throughout Peloponnesus, to which Ephorus and the Parian 
j Chronicle add that he was the first to coin silver money, and that 
j his mint was at Acgina. But according to the better authority 
I of Herodotus (i. 94) and Xenophanes of Colophon, the Lydians 
1 wxre the first coiners of money at the beginning of the 7th century, 

1 and, further, the oldest known Aeginctan coins are of later date 
i than Pheidon. Hence, unless a later Pheidon is assumed, the 
statement of Ephorus must be considered unhistorical. No 
such difficulty occurs in regard to the weights and measures; 
it is generally agreed that a system was already in existence in 
the time of Pheidon, into which he introduced certain changes. 
A passage in the Aristotelian Constitution of Athens (x. 2) 
states that the measures used before the Solonian period of 
reform were called u PheidonianA 

Set' Herodotus vi. 127; Ephorus in Strabo viii. 338, 370; Plutarch, 
Amatoviar nay rationed, 2; Mar mo • pari um, rp. 30; Pollux ix. 83; 
Nicolaus Daiuasrenus, hag. 41 (in C. \Y. Muller’s Frag, hist, grac- 
comm , iii.); CL C’.tole, History of Green:, pi. 11. cli. 4; 13 . V. Head, 
Ili’tana Xuninrum (11887); F. Hultscli, (>ricchische 1 nut rOniische 
Metrotome (1882); G. Rawlinson’s Herodotus , appendix, bk. i., 
note 8. On the question of Pheidon's date, sot.* J. 13 . Bury, History 
of Greece, ii. .p»8 (1902); J. P. Mahafty, Piohlnns in Greek History, 
eli. 3 (1892); J. G. Frazer's note on Pausanias vi. 22, 2; and especi- 
ally (L J:iu^)lt, (it tec lusclic Gesrhichte (2nd cd., 1893), ch. iii. 12. C. 
Tneber, Pheidon eon Atgos (Hanover, 1880), and J. Belocli, in 
PI:, inisehrs fllustinu, xlv. 393 (1890), favour a later date, about 

PHELPS, AUSTIN (1820 1890), American Congregational 
minister and educationist, was born on the 7th of January 
1820 at West Brookfield, Massachusetts, son of Eliakim Phelps, 1 
a clergyman, who, during the boyhood of his son was principal 
of a girls' school in Pittsfield, Massachusetts, and later pastor 
of a Presbyterian church in Geneva, New York. The son 
studied at Hobart College in 1833-1835, then at Amherst for 
a year, and in 1837 graduated at the university of Pennsylvania. 
He studied theology at Enion Theological Seminary, at the Yale 
Divinity School, and at Andover, and was licensed to preach 
in 1840 by the Third Presbytery of Philadelphia. lie was 
pastor of the Pine Street (Congregational) Church in Boston 
in 1842-1848, and in 1848-1879 was professor of sacred rhetoric 
and homiletics at Andover 1 Ecological Seminary, of which he 
was president from 1869 to 1879, when his failing health forced 
him to resign. He died on the 13th of October 1890 at Bar 
Harbor, Maine. Ilis Theory of Preaching (1881) and English 

t 1 Eliakim Phelps afterwards lived in Stratford, Herkimer county 
New York, where his house was “ possessed " and was long a place 
ol curious intere -4 to -lud«nls nf ** spiritinlFun. 1 
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Sty lr in Public Discourse (1883) became standard textbooks; 
and personally lie was a brilliant preacher, lie married in 

I. 842 Elizabeth Stuart (1815-1852), eldest daughter of Moses 
Stuart, then president of Andover; she was the author of the 
popular story Sunnyside (1851) and of other books. In 1854 
lie married her -aster, who died only eighteen months later; and 
in 1858 he married Mary A. Johnson, of Boston. 

With Proteus.. rs K. A. Park and ]). J.. Furbcr he edited ff\mn , 
and Choiis (i8c>o), and with Professor Park and Lowell Mason The 
Sabbath llxmn look (18^0). I he Still Hour (1839), a .sununarv o! 
.l series ol sermons on prayer, is a devotional Classic. His other 
works are: The Xciv Birth (1807), portraying conversion (in some 
instances) as a gradual change; Sabbath Homs (187.1); Studies of 
the Old Testament (1878); Men and Books (rS8 2); My Portfolio (1882); 
Mv Study (t88-o; and My A 'ole Hook (1890) 

Set * ‘histin Ph.-lps : A Memon (New York, 1891), by Ids daughtu, 
Elizabeth Sluait Phelps- Ward. 

PHELPS, EDWARD JOHN (1822 1900), American lawyer 
and diplomat, was born on th ' 1 ith of July 1822 at Middlebury, 
Vermont. He graduated from Middlebury College in 1840, 
was a schoolmaster for a year m Virginia, and was admitted to 
l he bar in 1845. Jle began practice at Middlebury, but in 
1845 removed to Burlington, Vermont. From 1851 to 1853 he 
was second comptroller of the United States Treasury, and then 
practised law in N T ew York City until 1857, when he returned 
to Burlington Becoming a Democrat after the Whig party 
had ceased to exist, he was debarred trom a political career in 
his own stale, when' his party was in the minority, but he 
erved in the state constitutional convention in 1870, and in 
1880 was the Democratic candidate for governor of his state, 
lit; was one ol the founders of the American Bar Association, 
and was its president in 1880-1881. From 1881 until his 
death he was Kent Professor of Law in Yale University, lie 
was minister to Great Britain from 1885 to 1889, and in 1893 
served as senior counsel for the United States before the inter- j 
national tribunal at Paris to adjust the Bering Sea controversy, j 
His closing aigumcnt, requiring eleven days tor its delivery, ! 
was an exhaustive review of the case. Phelps lectured on I 
medical jurisprudence at the university of Vermont in 1881- ' 
1883, and on constitutional low at Boston University in 1882 
1883, and delix'ered numerous addresses, among them that on 
“The United States Supreme Court and the Sovereignty of 
the People ” at the centennial celebration of the Federal 
[udiciarv in 1890 and an oration at the dedication of the 
Bennington Battle Monument, unveiled in 1891 at the centennial 
of Vermont's admission to the Union. In polities Phelps was 
til wavs Conservative, opposing the anti-slavery movement 
before i860, the free-silver movement in 1896, when he supported 
the Republican presidential ticket, and after 1898 liecoining 
an ardent “ anti-expansionist.” He died at New Haven, 
Connecticut, on the 9th of March 1900. * 

See the Orations and Essays of F.dieard John Phelps, edited by 

J. (,. Mi ('ullougli, with a Memoir by John \V. Stexvifrt (New York, 
1901) ; and “ Lite and Public Services ot the Hon. Eduard J. Phelps," 
by Matthew 11 . Buckham, in Proceedings of the Vermont Historical 
Society (Burlington, Vt., 1901). 

PHELPS, SAMUEL (1804-1878), English actor and manager, 
was born at Devon port on the 13th of February 1803. He was 
earlv thrown upon his own resources, and worked in various 
newspaper offices. Shortly after his marriage in 1826 to Sarah j 
Cooper (d. 1867), he accepted a theatrical engagement in the j 
York circuit at eighteen shillings a week, and afterwards | 
appeared in south of England towns in prominent tragic roles, 1 
attracting sufficient attention to be spoken of as a rival to j 
Kean. He made his iirM London appearance on the 28th ; 
of August 1S37 as Shvloek at the Haymarket. Alter a short j 
season there he was with Macready for about six years at j 
Co vent Garden, the Haymarket and Drury Lane successively. 
In 1844 he became co-lessee of Sadler’s Wells theatre with 
Thomas L. Greenwood and Mrs Marv Amelia Warner (1804 | 
1S54). Greenwood supplied the business capacity, Phelps was , 
the theatrical manager, and Mrs Warner leading lady. Jn 1 
this position Phelps remained for twenty years, (luring which 
time he raised the Sadler’s Wells house to an important position, I 
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and himself appeared in a very extensive and varied repertory. 
Thirty-four of Shakespeare’s plays were presented then; under 
his direction, with great educational effect, both on public and 
players. In 1861 Greenwood retired from the partnership, 
1 and Phelps, unable to cope with the business of management, 
! retired from it in the following year. For the next fifteen years 
• he acted under various managements, achieving considerable 
success in some of llallidav's dramatic versions of Scott's novcF, 

I such as The Fortunes of A 'igel and lvanhoe. His last appear- 
j ance was in 1878 as Wolsey in Henry I’ll/., and he died on the 
( 6th of November 1S78. I It; was a sound and capable actor, 
j rather than one of any marked genius; and, in spite of his 
predilection for tragedy, was most successful in such characters 
I of comedy as called tor dry humour. Perhaps Sir Pertinax 
j MacSycophant in Charles Maeklin's The Man of the World was 
! his finest impersonation. He published an annotated edition 
j of Shakespeare's pla\ s (2 vols., 1852-1854). 

PHELYPEAUX, a French family of Blesois. Its two principal 
branches were those of the seigneurs of Hcrbault, La Vrilliere 
and Saint Florentin, and of the counts of Pontchartrain and 
Maurepas. Kaimond Phelypeaux, seigneur 0/ llerbault and 
La Vrilliere (d. 1629), was treasurer of the Efnirgne in 1599, 
and became secretary of stale in 1621. His son Louis succeeded 
him in this latter office, and died in 1681. Balthazar Phely- 
peaux, marquis de Chateauneul (d. 1700). and Louis, marquis 
de La Vrilliere (d. 1725), respectively son and grandson of 
Louis, were also secretaries of state. Louis Phelypeaux (1705 
1 777)i count of Saint Florentin and afterwards duke of La 
Vrillierc (1770), succeeded his father as secretary of state; 
became* minister of the king's household in 1749, a minister 
of state in 1751, and discharged the functions of minister of 
foreign affairs on the disgrace of Uhoiseul (1770). He incurred 
great unpopularity by his abuse of leltres de cachet , and had to 
resign in 1775. Kaimond Balthazar Phelypeaux, seigneur 
chi Verger, a member of the La Vrilliere branch, was sent as 
ambassador to Savoy in 1700, where lie discovered the intrigues 
of the duke of Savoy, Victor Amadeus II., against France; and 
when war was declared lie w as kept a close prisoner by the duke 
| (1703-1704). At the time of his death (1713) he was governor- 
. general in the West Indies. The branch of Pontchartrain* 
j Maurepas was founded by Paul Phelypeaux (1569 1621), 

! brother of the first -mentioned Kaimond; he became secretary 
i of state in 1610. 

! PHENACETIN, (’.nTH.ir^NHCOUH .< (para-uccluinino- 
i phenetol), a drug prepared by aeetylating para-phe.net idin, 

' or by healing para-aertylaminophenol and potassium ethyl 
'sulphate with alcoholic soda to 1 50° (.', Para-pheneticlin is 
I prepared by treating the sodium salt of para-nitrophenol with 
j ethyl iodide, and reducing the nitrophenctol to para-pheneticlin 
I or aminophenetol. The yield may be doubled by diazotizing 
| para-pheneticlin, c oupling with phenol, ethylating and reducing : 

Etf JQIL’N H..**>Et ()(', i H,NLOH~ > inor, l H 4 N..r ( jHj()H-> 

Ft 0*C u H ,-N.j C„I I , < )i .l ->2 1 tO Ll 1 1 N ft,. 

It crystallizes from water in colourless plates, melting at 135° ('. 
It is soluble in about 70 parts of licit and in about 1400 parts of 
cold water. 

Several compounds related to phenaeetin have been intro- 
duced into medicine. Triplicnin is propylphenetidin ; laeto- 
phenin is laetvlphenctidin : pvrantin is para-ethoxyphenvl 
succinimide, Et(H\H 4 'N|U( )•( ’II.,].,; salophen or saliphenin is 
salicylphenetidin ; arnvgdopheiiin is mandelylphenetidin. In 
addition, several other derivatives have been suggested which 
have a greater solubility than phenaeetin, c.g. phesin, which is the 
sodium salt of phenae etin sulphonic acid, apolysin and eitrophen 
(eitrophenin), which are c itric- acid derivative's of para-phcnc- 
ticlin, iVc. 

Phrnncetin is t ont.iiiH-il in bcjth the- British and United States 
pharmacopoeia, in the latter under the name of acef pliciiel i<lin . 
the dose is 5 to jo grs. given in cachets or in suspeii-ion. When 
the drug is uitehsMy iiukIi- it may contain inqgurititA producing 
considerable irritation of the* kidneys. T'hcj physiological action 
of phenaeetin consists in a sedative action on tlu\ sensory tracts ot 
Hi.* snimd l 1 ' rd , and a dipies-cnnt action on thq heart, where* it 
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tends to paralyse the action of the cardiac muscle. Upon the 
bodilv heal it exercises a marked etlecl, decreasing the action ol 
the heat -producing centre as well as increasing the dissipation ot 
heat, and thus causing a marked fall in temperature. In toxic 
doses the blood becomes dark and blaekidi fioin the tormation ot 
met haemoglobin, and the mine is changed in colom trom the passage 
of altered blood. The duet therapeutic use ot plu -uacelin is as an 
antineuralgic, and it is of ser\ice in migraine, iluumatEm of the 
sub acute type, intercostal neuralgia and locomotor ataxia. 

PHENACITE, a mineral consisting of beryllium ortlmsilicate, 
Be.,Si(.) p occasionally used as a gem stone. It occurs as isolated 
crystals, w hich arc rhombuhcdral w ith parallel-faced hcmihedrism, 
and are either lenticular or prismatic in habit : the lenticular 
habit is determined hv the development of faces of several 
obtuse rhombnhedra and the absence of prism faces (the accom- 
panying figure is a plan of such 
a crystal viewed along the triad, 
or principal, axis). There is no 
cleavage, and the fracture is 
eonehoidal. The hardness is 
high, being 7 J - 8; tin* specific 
gra\ it v is 2*08. The crystals arc 
sometimes perfectly colourless 
and transparent, but more often 
thev are greyish or yellowish 
and only translucent; occasion- 
ally they arc pale rose-red. In 
general appearance the mineral 
is not unlike quartz, for which 
indeed it had been mistaken; on this a<. count it was named, by 
X. Nordcnskidld in 1S33, from Or. </>tVu£ (a deceiver). 

Phenacite has long been known from the emerald and chryso- 
bcryl mine on the Takovaya stream, near Ekaterinburg in 
the Urals, where large crystals occur in mica-schist. It is also 
found with topaz and amazon-stone in the granite of the Ilmen 
mountains in the southern Urals and of the Pike's Peak region 
in Colorado. Large crystals of prismatic habit have more 
recently been found in a feldspar quarry at Kragord in Norway. 
Framont near Sehirmcek in Alsace is another well-known locality. 
Still larger erystMs, measuring 1 2 in. in diameter and weighing 
lb, have been found at Greenwood in Maine, but these are 
psoudomorphs of quartz after phenacite. 

For gem purposes the stone is cut in the brilliant form, of 
which there are two fine examples, weighing 43 and 34 carats, 
in the British Museum. The indices of refraction (o>- 1*6540, 
e- 1*6527) are higher than those of quartz, beryl or topaz.; a 
faceted phenacite is consequently rather brilliant and may 
sometimes be mistaken for diamond. (E. j. s.) 

PHENACODUS, one of the earliest and most primitive of 
the ungulate mammals, typifying the family Phenacodontidae 
and the sub -order Condylarthra. The typical Phenacodus 
primaevus , of the Lower or Wasatch Foeene of North America, 
was a relatively small ungulate, of slight build, with straight 
limbs each terminating in five complete toes, and walking in 
the digitigrade fashion of the modern tapir. The middle toe 
was the largest, and the weight of the body was rnainlv supported 
on this and the two adjoining digits, which appear to have been 
encased in hoofs, thus foreshadowing the tridart vie type 
common in perissodactyle and certain ext inri groups of ungulates. 
The skull was small, with proportionately minute brain ; and 
the arched back, strong lumbar vertebrae, Jong and powerful 
tail, and comparatively feeble fore-quarters all prorlaim kinship 
with the primitive ereodunt ( arnivora (see Creodonta), fmm 
which Phenacodus and its allies, and through them the more 
typi al Ungulat.i, arc probably derived. All the bones of the 
limbi are separate, and those ol the carpus and tarsus do not 
alternate; that is to say, each one in the upper row is placed im- 
mediately above the corresponding one in the row below. The 
full series of forty -four teeth was developed ; and the upper molars 
wore shorten) w’ncd, or brachyodont, with six low cones, two 
internal, two intermediate and two external, so that they were 
of the typical /primitive bnnodonl structure. In habits tlu* 
animal was cu/sorial and herbivorous, or possibly carnivorous. 


In the Puerco, or Lowest Eocene of North America the place 
of the above species was taken by lCuprotogonia puercensis, an 
animal only half the size of Phenacodus primaevus , with the 
terminal joints of the limbs intermediate between hoofs and 
claws, and the first and fifth toes taking their full share in the 
; support of the weight of the body. These two genera may be 
regarded as forming the earliest stages in the evolution of the 
hor-.‘\ coming below llyracothcrium (see Fueidae). 

As ancestors of the Artiodactvle section of the Lngulata, wt 
may look to forms more or less closely related to the North 
American Lower Eocene genera M ioeluenus and Pantolesles, 
respectively tvpifving the families M ioclaenidae and Panto- 
lestidae. Thev were, five-toed, bunodont Condylarthra, with a 
decided approximation to the perissodactyle type in the struc- 
ture of the feet. A third type of Condylarthra from the North 
American Lower Eocene is represented by the family Menisca- 
theriidae , including the genera Meniscotherimn and llyracops . 
Tlu ‘so, it is suggested, may have been related to the ancestral 
Hyracoidca. Teeth and jaws probably referable to the Condyl- 
arthra ha\e been obtained in European early Tertiary forma- 
tions. All l lngulata probably originated from Condylarthra. 

See II. E. Osborn, Skeleton of Phenacodus fnunacvus \ comparison 
with Pit pr otoconia, Hull. Amur. Mus. x. 150. (K. L.*) 

PHENANTHRENE, C U II J( „ a hydrocarbon isomeric with 
anthracene, with which it occurs in the fraction of the coal tar 
distillate boiling between 270"- 400° ('. It may be separated 
from the anthracene oil by repeated fractional distillation, 
followed by fractional crystallization from alcohol (anthracene 
being the less soluble), and finally purified by oxidizing any 
residual anthracene with potassium bichromate and sulphuric 
acid (R. Anschutz and G. Schultz, Ann., 1870, 196, p. 35); or 
the two hydrocarbons may hi* separated by carbon bisulphide, 
in which anthracene is insoluble. It is formed when the 
vapours of toluene, st ilbene, dibenzyl, ortho ditoly 1, or eoumarone 
and benzene are passed through a red-hot tube; by distilling 
morphine with zinc dust; and, with anthracene, by the action 
of sodium on ortho-brombenzyl bromide (C. L. Jackson and 
J. E. White, Amcr . Chc/n. Jour., 1880, 2, p. 391). It crystallizes 
in < olourless plates or needles, which melt at 99 0 U. Its solutions 
in alcohol and ether have a faint blue fluorescence. When 
heated to 250” ('. with red phosphorus and hydriodic acid it 
gives a hydride U, , 11 .,,. It is nitrated by nitric acid and sulphun- 
ated by sulphuric acid. With picric acid it forms a sparingly 
soluble pit rate, which melts at 145° C. On the condition of 
phenanthrene in alcoholic solution see R. Behrcnd, Zeit. phys . 
Client ., T892, 9, p. 405; 10, p. 265. Chromic acid oxidizes 
phenanthrene, first to phenanthrenequinone, and then to 
diphenie acid, HO..( CJl/C, !! , ('0,11. 

Phrnanthjrcnc Quinonr, [(',.1 l^fCi ciystallizcs in orange needles 
which melt al ioS° C. It possesses the chaiactcristic properties 
ot a diketone, forming crystalline 1 derivatives with sodium bisulphite 
and a dioxime with hvdroxylamine. It is non-volatile in steam, 
and is odourless. Sulphurous acid reduces it to the corresponding 
dihydroxy compound. It combines with ortho-diamines, in the 
presence of acetic acid, to form phrnazines. 

On the constitution of phenanthrene see Chemistry : § Organic. 

PHENAZINE (Azophenylene), C 1 .,I1 S N. > , in organic chemistry, 
the parent substance of many dyestuffs, r.g. the eurhodincs, 
toluylene red, indu lines and safranines. It is a dibenzopara- 
diazine having the formula given below. Tt may be obtained 
by distilling barium azobenzoate (A. C laus, Per., 1873,6^. 723); 
by passing aniline vapour over lead oxide, or by the oxidation 
of dihydrophcna/.inc, which is prepared by heating pyrocatechin 
with orthophenyleno, diamine (('. Ris, Per., 1886, ng p. 2206). 
It is also formed when ortho-amiriodiphenylamine is distilled 
over lead peroxide (O. Eiseher and E. Uepp). It crystallizes in 
yellow needles which melt at 171° and are only sparingly 
! soluble in alcohol. Sulphuric arid dissolves it, forming a deep- 
I red solution. The more complex phenazinos. such as the. 
j naphthophenazines, naphthazines and naphthotola/incs, may 
be prepared by condensing ortho -diamines with oriho-quinoncs 
(O. Hinsberg, Ann., 1887, 237, p. 340); by the oxidation of an 
i ortho-diamine in the presence ol a-naphlhol (O. Witt), and by 
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the decomposition of ortho-anilido-(-toluidido- &c.)-azo com- 
pounds with dilute acids. If alkyl or aryl-ortho-diainines be 
used azuniuni bases are obtained. The azines are mostly I 
yellow in colour, distil unchanged and arc stable to oxidants. I 
They add on alkvl iodides readily, forming alkyl azonium salts. ! 


By the entrance of amino or hydroxyl groups into the molecule 
dyestuffs art' loimetl. Tlje mono-amino derivatives or eurhodim 
au* obtained win. 11 the arylmonanunes are condensed with ortho- j 
amino.izo compounds; by condensing tjuinone dicldonnude or ! 
para uitrosudiuiel livlaniline with monaimncs containing a free 
para position, or by oxidizing ortho-hydroxydiaminodiplicnylumincs 
(K. Nietzki. lin’.. 1895, 28, p. 2970; O. Fischer, ibid., 1890, 29, j 
]>. 1871). they are yellowisli-red solids, which behave as weak i 
bases, their salt-, undergoing liydrolvtic dissociation in acpieous 
solution. When heated with com collated hydrochloric acid the 
amino group is replaced by the hydioxyl group and the phenolic 1 
curhodnls are produced. ! 

The symmetrical diaminophenazine is the parent substance of 
the important dvestuft toluylene red or dimethyldiaminotoluphen- i 
nzine. It is obtained by the oxidation of ortliophcnylcnc diamine 
with ferric chloride; when a mixture of para-aiiiiiiodimethylanilinc | 
and meta- toluyh nrdiamme is oxidized in the cold, tuluvlene blue, 
ail indainine, being formed as an intermediate product and pass.ng 
into the red when boiled; and also by the oxidation of dimethyl- 
paraplienyleiic diamine with metatoluylene diamine. It crystal- I 
hzes in orange-red needles and its alcoholic solution fluoresces 
strongly. It dyes silk and mordanted cotton a line scarlet, it ! 
is known commercially as neutral red. For the pheiiazonium salts 1 
see Sai-kanine. 

Fhenazouc is an isomer of pln nazine, to which it bears the same 
t elation that phenanthrene bears to anthracene. It is formed by 
1 educing diort ho dinitrodiphenyl with sodium amalgam and methyl 
alcohol, or by heating diphcnylcnc-ortho-dihydrazinc with hydro- 
chloric acid to 1 50° C. It crystallizes in needles which melt at 
:5b'’ G. Potassium permanganate oxidizes it to pviidazinc tetra- j 
carboxylic acid. | 

X 

I III I or I 

\/ A \ \ \S 

Phenazine. 

PHENOLPHTHALEIN, in organic chemistry, a compound 1 
derived from phtlialophcnonc, or diphenyl phthalidc (formula 
1 .), the anhydride of triphenvbcarbinol-ortho-earboxylie acid, 
which is obtained by condensing phthaly 1 chloride with benzene ! 
in the presence of aluiniuimn chloride. The phthaleins are ; 
formed from this anhydride by the entrance of hydroxyl or 
amino groups into the two phenyl residues, and are prepared 
by condensing phenols with phthalic anhydride, phenol itself j 
giving rise to phenolphthalein (formula II.) together with a 
small quantity of fluorane (formula III.), whilst resorcin under j 
similar conditions yields fluorescein {q.v.). The phthaleins on j 
reduction yield phthalines, which are derivatives of triphenvl- j 
methane carboxylic acid; these reduction products are colourless 
and may be regarded as the lcuco-compounds of the phthaleins, 
thus phenolphthalein itself gives phenolphthaline (formula TV.). 
Dehydrating agents usually convert the phenolplUhalincs into 
anthraquinone derivatives. 
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I. Diptienylj>hthalide, 11 . Phenolphthalein, III. Fluorane. 
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TV. Phenolphthaline. 


Phenolphthalein is obtained when phenol and phthalic anhydride 
arc heated with concentrated sulphuric acid, it eiystallizcs in 
colourless crusts and is nearly insoluble in water, but dissolves in 
dilute solutions of the caustic alkalis with a fine red colour, being 
reprecipitated from these solutions by the addition of mineral 
acid. It dissolves in concentrated caustic alkalis to a colourless 
solution which probably contains salts of a non ijuinoiioid character. 
This difference in behaviour has led to considerable discussion 
(see H. Meyer, Monats J899, 20, p. 337; K. Mevcr, Ber., 1903, 
3b, p. 2949; "A. G. Perkin and Green, Journ. Chem. S oc., 1904, p. 398). 
On fusion with caustic alkali, phenolphthalein yields benzoic acid 
and para-dihydmxvbenzophenone. which shows that in the original 
condensation the phthalic acid residue has taken the para position 
to the hydroxyl groups of the phenol. 

Fluoranc is a product of the condensation of the phthalic acid 
residue in the ortho position to the hydroxyl groups of the phenol. 


anhydride formation also taking place between these hydroxyl 
groups. It dissolves in concentrated sulphuric acid with a yellowish- 
green fluorescence. The rhudammes, which arc closely related to 
the phthaleins, are formed by the condensation of the alkyl meta- 
aminophenols with phthalic anhvdride in the presence of sulphuric 
acid. Their salts are fine red dyes. 

PHENOMENON (Gr. </><ui d/aevor, a thing seen, from fauvca-Oa 
to appear), in ordinary language a thing, process, event, &<\, 
observed bv the senses. Thus the rising of the sun, a thunder- 
storm, an earthquake are natural “ phenomena.” From this 
springs the incorrect colloquial sense, something out of the 
common, an event which especially strikes the attention; lienee 
such phrases as “ phenomenal ” activity. In Greek philosophy 
phenomena are the changing objects of the senses as opposed 
to essences (ru di m) which are one and permanent, and are 
therefore regarded as being more real, the objects of reason 
rather than of senses which are “ bad witnesses.” In modem 
philosophy the phenomenon is neither the “ thing-in-itsclf,” 
nor the noumenon (q.v.) or object of pure thought, but the thing- 
in-itsclf as it appears to the mind in sensation (see especially 
Kant and Mk.ta physics). In this sense the subjective charm ter 
is of prime importance. Among derivative terms are “ Pheno- 
menalism ” and “ Phenomenology.” Phenomenalism is either 
(1) the doctrine that there can be no knowledge except by 
phenomena, i.r. sense-given data, or (2) the doctrine that all 
known things arc phenomena, i.e. that there are no “ things-in- 
themselves.” “ Phenomenology ” is the science of phenomena : 
every special science has a special section in which its particular 
phenomena are described. The term was first used in English 
in the 3rd edition of the Fury. Brit, in the article ‘‘ Philosophy ” 
by J. Robison. Kant has a special use of the term for that 
part of the Meta physic of Nature which considers motion and 
rest as predicates of a judgment about things. 

PHERECRATES, Greek poet of the Old Attic Comedy, was a 
contemporary of Cratinus, (rates and Aristophanes. At first 
an actor, lie seems to have gained a prize for a play in 438 b.c. 
'The only other ascertained date in his life is 420, when he pro- 
duced his play The Wild Men. Like Crates, whom he imitated, 
he abandoned personal satire for more general themes, although 
in some of the fragments of his plays we find him attacking 
Aleibiades and others, lie was especially famed for his inveii-* 
tive imagination, and the elegance and purity of his diction 
are attested by the epithet uttimi'jtuto? (most Attic) applied 
to him by Athenaeus and the sophist Fhryniehus. He was the 
inventor of a new' metre, tailed after him Pherecrutean, which 
frequently occurs in the choruses of Greek tragedies and in 
1 loraee. 

A considerable number of fragments from his 10 (or 13) plays 
has been preserved, collected in T. Kock, Cvtmcorum Atticorum 
Fragmenta, 1. (t8Ko), and A. Meinekc, Voetaium Comicorum Gtae- 
torum Frugnunta (iHys)- 

PHERECYDES OF LEROS, Greek mythographer, fl. c. 454 
B.c. Jle is probably identical with Theretydes of Athens, 
although the two are distinguished by Suidas (also by I. Lipsius, 

( huiestioncs logographicac, 1886). lie seems to have been born 
in the island of Eeros, and to have been called an Athenian 
because he spent the greater part of his life and wrote his great 
work there. Of his treatises, On Leras , On 1 phigeneia, On the 
Festivals of Dionysus, nothing remains; but numerous fragments 
of bis genealogies of the gods and heroes, variously called 
\ trTOfiiaL, lYrtu/Yoyou, AtTo\6GYts', in ten books, written in the 
Ionic dialect, have been preserved (sec C. W. Muller's Frag, 
hist, grace., vol. i. pp. xxxiv. 70). He modified the legends, not 
with a view to rationalizing them, but rather to adjust them to 
popular beliefs. He ( annot, therefore, be classed with Ilccataeus, 
whose method was far more s< ientifle. 

See C. Taitke, Vherecydca (diss. Gottingen, i^ 9 d> W. Christ, 
Geschiclite dry grin hi\( hen l.ittcratur (1898) ; jyid specially II. Bcrtsch, 
Pherekydeischc St ltd ten (1898). 

PHERECYDES OF SYROS, Greek philosopher .(or rather 
philosophical theologian), flourished during the 6th century B.c, 
He was sometimes reckoned one of the Seven Kise Men, and is 
said to have been the teacher of Pythagoras. With the possible 
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PHIGALIA 


exception of Cadmus (q.v.) of Miletus, he was the first Greek 
prose writer. He belonged to the circle of Peisistr.itus at 
Athens, and was the founder of an Orphic community. He 
is characterized as “ one of the earliest representatives of a 
half-critical, hall-credulous eclecticism " (Gomperz). lie was 
credited with having originated the doctrine of metempsychosis 
while Cicero and Augustine assert that lie was tlu* first to 
teach the immortality of the soul. Of his astronomical studies 
he left a poof in tat* “ heliotrupion,” a cave at Syros which 
served to determine tlu* annual turning-point of the sun, like 
the grotto of Posillipo (l’osilipo, Posilippo) at Naples, and was 
one of the sights of the island. 

In his cosmogonic treatise on nature and the gods, called 
lies (Preller’s correction of Sui’das, who has tV-rfi/try^) 

train the five elementary or original principles (aether, lire, air, 
water, earth; Gomper/ substitutes smoke and darkness for 
eel’ er and earth) lie enunciated a system in which science, 
allegory and mythology were blended. In the beginning were 
thrums, the principle of tme; Zeus ( 7 as). the principle of 
life; and Chtoonie, the earth goddess. Chronos begat fire, air 
and water, and from these three sprang numerous other gods. 
Smoke and darkness appear in a Ltcr tradition. A fragment 
of the “ sacred marriage ” of Z.is and Chthonie was found on 
an Egyptian papyrus at the end of the igtli century. 

Jl. Diels, lhagnu ntc der VoYsofaatikcr (1903); also O. Kern, De 
(hphci, RpimcaiJ / uieydis theogonn s (1 S8.S) ; 1). Spehotopoulos, 
Ilyl toi (Athens, 1890); T. Gomperz, (heck Thinhn s 

(Mug. trails.), i. 85; 15 . I*. Grenfell. Sac Classical fragments (1897) ; 
11. Weil, l.ta les . uy i'aiitiquit' .giccque (19 >0). 

PHIGALIA, or PlIIGAI.FTA (<l>iyu'Ara or ‘PcyaXct'a ; mod. PavUlsa ), 
.m .indent Greek city in the south west angle of Arcadia, situated 
on an elevated rocky site, among some of the highest mountains 
in tlu* Peloponnesus the most conspicuous being Mt Gotvlium 
and Mt Elnsum; the identification of the latter is uncertain. 

In 659 n.c. Phigalia was taken by the Lacedaemonians, 
but soon after recovered its independence by the help of the 
Oraslhasians. During the struggle between Achaeans and 
Aetolians in 221 b.c. it was held by Dorimachus, who left it 
on the approach «of Philip V. of Macedon. In common with 
the other cities of Arcadia, it appears from Strabo to have 
fallen into utter decay under the Roman rule. Several curious 
cults were preserved near Phigalia, including that of the fish- 
tailed goddess Eurynome and the I>lack Dcmcter with a horse's 
head, whose image was renewed by Onatas. Notices of it in 
Greek history are ran* and scanty. Though its existing ruins 
and the description of Pausanias show it to have been a place 
ol considerable strength and importance, no autonomous coins 
of Phigalia arc known. Nothing remains above ground of the 
temples of Artemis or Dionysus and the numerous statues and 
other works of art which existed at the time of P.iusanias's 
visit, about A.n. 170. A great part of the city wall. bu : lt in fine 
IMlenic masunrv. partly polygonal and partly isodomons, and 
a large square central fortress with n circular projecting tower, 
are the only remains now traceable at least without the aid 


and beautifully illustrated archaeological works produced. The 
labours of Cockerell and his companions were richly rewarded; 
not only were sufficient remains of the architectural features 
discovered to show clearly the whole design, but the internal 
sculptured frieze of the cella was found almost perfect. This 
and other fragments of its sculpture are now in the British 
Museum. The colonnade of the tcnjple has been recently 
restored by the Greek authorities. 


The figure shows the phn of the temple, which is of tin* Doric order, 
but has an internal arrangement of its cella unlike that of any other 
known temple. It stands on an 

elevated an 1 partly artificial plateau, ^ ^ ® i 

which commands an extensive view ! ™ ™ ™ ^ 1 ™ ™j 
of the oak-clad mountains of I 

Arcadia, reaching away to the blue ® 7 W ! 

waters of the Mossenian Gult. | | i 

Unlike other Doric temples, which 0 0 0 H 0 | 

usually stand east and west, this is I ■ « !|i 

placed north anti south; but it has '0 I 0jTlcur $ 

a side entrance on the east.* It is || V ■■■■pHHHfai ;| 

hexastyle, with fit teen columns on w ■vrTTigj ~ |ji 

its Hanks; thirty-four out ot the P ■*! *.,! 

thirty-eight columns of the peristyle i 1 kp - I' 

are still shin.l ins, with t hr gu-atcr j • J • ! 

part of their architrave, but the rest ' J 0* 40 | 

of the entablature and both pedi- ' 0 u 1 01' 

inents have fallen, together with the _i ^ ^ u jj 1 

greater part of the internal columns 7 c c.ll ^ 

ot the cella. It will be seen from : h™ w tj .« J; 

the plan that these are very $ - 0^ 0 a a ! 

strangely placed, apparently without pw J < mu --•» ^ 0* 

symmetry, as regards the interior, ''! a 0-1 -14V -0 ^ 

though they are set regularly op- .0 i 0^ 

posite the voids in the peristyle. j!| y| | ^ j 

With the exception of one at the !|0 0 ' 

south end, which is Corinthian, the 1 

internal columns are of the ionic ^ 4 ,1 J 

order, and are engaged with the cella- |\0 2 nnr ^° * 0 ; 

all, lornnng a series ot rece* j 7 .. *; 

which may have been designed to 0 ;0 0 # | 

contain statues. Another pcculi j f x i 1 

aritv of this interior is that these ; m ** 0 | 

columns reach to the top of the j 'sa £ \ ^ 1 1 

cella in one order, not in two ranges 0:0 09i'0 S+ 0 ! 

ot columns, one over the other, as l ._ rr jj 

was the usual Doric fashion, 'these 

inner columns carried an Ionic Plan of the Temple at 
entablature, of which the frieze now Bassne. 

m the British Museum formed a 

part. The pediments anil external metopes of the perist appear 
to have contained no sculpture, but the metopes within the peristyle 
m the exterior of the cella had sculptured subjects; only a few frag- 
ments of these were, however, discovered. The position occupied by 
the great statue of Apollo is a difficult problem. Cockerell, with much 
probability, places it in the southern portion of the cella, facing the 
eastern side door, so that it would be lighted up by the rays of the 
rising sun. I he main entrance is at the northern end through the 
pronaos, once defended by a door in the end of the cella and a metal 
screen, of which traces were found on the two columns of the pronaos. 
There was no door between the posticum and the cella. The general 
proportions of the lront-. resemble those of the Theseum at Athens, 
except that tile entablatuic is less massive, the columns thicker, 
and the diminution less -all proportionally speaking. I11 plan the 
temple is long in proportion to its width —measuring, on the top ot 


Plan of the Temple at 

Bassne. 


of excavation. The walls, once nearly 2 m. in ciri uit, are strongly ’ 
placed on rocks, which slope down to the little river Neda. I 

One very important monument still exists in a fairly perfect 
state; this is a temple dedieated to Apollo Epinirius (tin* Pre- 
server), built, not at Phigalia itself, but at Bassae, 5 or 6 m. 
away, on the slope of Mt Uotvlium; it commemorates the aid 
rendered bv Apollo in stopping a plague which in the 5th century 
B.c. was devastating Phigalia. This temple is mentioned bv 
P lusanias (viii. 41) as being (next to that of Tcgca) the finest 
jo the Peloponnesus, “ from the beauty of its stone and the 
symmetry of its proportions. It was designed by Ictinus, who, 
w ith Callicrates, was joint architect of the Parthenon at Athens. 
Thong' 1 visited by Chandler, Dodwell, Gell, and other English 
travellers, the temple was neither explored nor measured till 
1811-1812, when C. R. Cockerell and some other archaeologists 
spent several mpnths in making excavations there. After 
nearly fifty years’ delay. Professor Cockerell published the 
results of these labours, as well as of his previous work at Aegina, 
in Temples of Aegina and Has sue (i860), one of the most careful 


the stylobate, 125 ft. 7 in. by 48 ft. 2 in., while the Theseum (built 
probably half a century eurlier) is about 10 j ft. 2 in. by 35 ft. 2 in. 

The* material of which the temple is built is a fine grey limestone 
(mire covered with painted stucco), except the root-tiles/the capitals 
of the cella columns, the architraves, the lacunavia (ceilings) ot tin* 
posticum and pronaos, and the sculpture, all of whkh are of white 
marble. The roof- tiles, specially noticed by Pausanias, are remark- 
able lor their size, workmanship, and the beauty of the Parian marble 
of which they arc made. They measure 2 ft. 1 in. by 3 ft. 0 in., and 
are fitted together in the most careful and ingenious manner. Unlike 
those of the Parthenon and the temple of Aegina, the ap/uoi or “ joint- 
tiles ” are worked out of the same piece of marble as the flat ones, 
for the sake of more perfect fitting and greater security against wet. 

Traces of painting on various architectural members were found 
by Cockerell, but they were too niitfeh faded for the colours to be 
distinguished. The designs are the usual Greek patterns-— the 
fret, the honeysuckle, and the egg and dart. 

The sculpture is of the greatest interest, as being designed to deco- 
rate one ol the finest buildings in the Peloponnesus in the latter half 
of the 5th century b.c.; sec Brit. Mus. Catalogue of Sculpture , vol. i. 

The frieze, now in the British Museum, is complete; it is nearly 
101 ft. long by 2 ft. high, carved in relief on twenty-three slabs of 
marble 4$ to 5 in. thick. The subjects arc the battle of the Lapithae 
and the Centaurs, and that between the Amazons and the Greeks, the 
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two favourite subji'Ctr, in Greek plastic art of the best period. They 
arc designed with womkriiil feruiity 01 invention, and life-like 
realism and spirit; the composition is arranged so as to form a series 
ot diagonal lines or zigzags /Vrf, thus forming a pleasing contrast 
to the unbroken horizontal lines of the cornice and architrave. 
'1 he various groups are skilfully united together by some dominant 
line or action, so lh.it tlu whole subject forms one unbroken com- 
position. 

The re lief is very high, yiore than 3$ in. in the most salient parts, 
and the whole tn itmeut is quite opposite to that of the Parthenon 
ti ieze, which is a very superior work of art to that at Bassae. Many 
ot the limbs are quite detached from the ground; the drill has been 
largely used to t mphusize certain shadows, and in many places, 
lor want of due calculation, the sculptor has had to cut into the flat 
hickground bcliin l the figures. From this it would appear that no 
finished clay-mo 1< 1 was prepared, but that the relief was sculptured 
with only the help of a drawing. '1 he point of sight, more than 20 ft. 
below the bottom of the frieze, and tin 1 direction in which the light 
tell on it have 1 vidcnlly been carefully considered. Many parts, 
invisible from below, are left comparatively rough. The workman- 
ship throughout is unequal, and the hands of several sculptors can 
be detected. On the whole, the execution is not equal to the beauty 
o* the design, and the whole frieze is sofnewhat marred by an evident 
desire to pro luce the maximum of effect with the least possible 
amount of 1 b>ur— very cliff 1* nt from the almost gem-like lini li 
ot the Parthenon frieze. Kven the design is inferior to the 
Athcni in one; most of the figures arc ungracefully short in their 
proportions, and there is a great want of refined beauty in many of 
the female hands and faces. It is in the fire of its varied action and 
its subtlety of expression that this sculpture most excels. The 
noble movements of the heroic Greeks form a striking contrast to 
the feminine weakness of the wounded Amazons, or the struggles 
with teeth and hoofs of the brutish Centaurs; the group of Apollo 
and Artemis in their chariot is full of grace and dignified power. 
The marble in which this frieze is sculptured is somewhat coarse and 
crystalline; the slabs appear not to have been built into their place 
but fixed afterwards, with the aid of two bronze holts driven through 
l he face of each. 

Of the metopes, which were 2 ft. 8 in. square, only one exists 
nearly complete, with eleven fragments; the one almost perfect 
has a relief of a nude warrior, with floating drapery, overcoming a 
long-haired bearded man, who sinks vanquished at his feet. 1 lie 
relief of these is rather less than that of the frieze figures, and the 
work is nobler in character anil superior in execution. 

In addition to the works mentioned in the text, see Leake, Morea 
(i. 490 and 11. 319; Curtius, Pcluponnesos, i. 310; Koss, lieisen in 
Peloponnesos; Staikelberg, l)ev Apullo-Tnnpel zu Bassae (182b); 
Lenormant, Bas-reliefs dn Parthenon ct de Phigalie (1834); and 
Histories of Sculpture mentioned under Greek Art. 

(J.H.M.; F. Gr.) 

PHILADELPHIA, the Greek name (1) of a city in Palestine 
in the land of Ammon (see Ammonites), and (2) of a city so-called 
in honour of Attalus II. of Perg.imum, the modern Ala Sliehr 

0 / . . . . 

PHILADELPHIA, the third city in population in the United 

States, the chief city of Pennsylvania, and a port of entry, 
coextensive with Philadelphia county, extending W. from the 
Delaware River beyond the Schuylkill River, and from below 
the confluence of the Delaware and Schuylkill .rivers N.E. 
about 23 m. along the Delaware River and Poquessing Greek. 
Independence Hall, which is a few squares east by south of the 
city hall, is in 39 0 56' 57-5" N. and 75 0 8' 54-75" W. The port is 
about 102 m. from the Atlantic Ocean, and the city -hall is 90 m. 
by rail S.S.W. of New York and 135 in. N.E. of Washington. 
The city has an area of 132-7 sq. m. At the southern extremity 
are lowlands protected by dikes from the fide; the business centre 
between the rivers is about 40 ft. higher but level; the district 
west of the Schuylkill is generally rolling; and in the upper 
district the surface rises from the Delaware toward the north- 
west until in ihc extreme north-west is a picturesque district 
overlooking Wissahickon Creek from hills exceeding 400 ft. in 
height. 

Population . — When the first United States census was taken, 
in 1790, Philadelphia was the second largest city in the Union, 
and had a population of 28,522. It held this rank until 1830, 
when it was exceeded in size by Baltimore as well as by New 
York. In 1850 it was smaller also than Boston; but in 1854 
the Consolidation Act extended its boundaries so as to include 
all Philadelphia county and in i860 the city had risen again 
to second rank. This rank it held until 1890 when, although 
its population had grown to 1,046,964, it was 50,000 less than 
that of Chicago. In 1900, with a population of 1,293,679, it 


was still farther behind both New York and Chicago. In 1900, 
of the total population, 998,357, or 77*18%, were native-born, 
as against only 63 % native-born in New York and 65*43 % 
| native-born in Chicago. Of Philadelphia’s native-born white 
population, however, 414,093, or 44*24%, were of foreign- 
born parentage. The foreign-born population included 9C 427 
born in Ireland, 71,319 born in Germany, 36,752 born in 
England, 28,951 born in Russia (largely Hebrews), 17,830 born 
in Italy, 8479 born in Scotland and 5154 born in Austria; and 
the coloured consisted of 62,615 negroes, 1165 Chinese, 234 
Indians and 12 Japanese. In 1910 the population was 1 ,549,008. 

Streets . — With the exception of a limited number of diagonal 
thoroughfares and of streets laid out in outlying districts in 
conformity with the natural contour of the ground the plan of 
the city is regular. Market Street —which l\nn called High 
Street — is the principal thoroughfare i:ist and west, Broad Street 
the principal thoroughfare north and south, and these streets in- 
tersect at right angles at City Hall Square in the business centre. 
The streets parallel with Broad are numbered from First or Front 
Street west from the Delaware River to \Sixty-third Street, 
taking the prefix “ North ” north of Market Street and the prefix 
“ South ” south of it ; the streets parallel with Market arc named 
mostly from trees and from the governors and counties of 
Pennsylvania. 

The wholesale district is centred at the east end of Market Street 
near the Delaware River. The best retail shops are farther west 
on the south side of Chestnut Street and on Market and Arch 
streets. Most of the leading banks and trust companies are on 
Chestnut Street and on Third Street between Chestnut and Walnut 
streets. Several of the larger office buildings and the stations of 
the Pennsylvania and the Philadelphia & Reading railways are in 
the vicinity of the city-hall; here too, an* the Baldwin Locomo- 
tive Works. The large textile mills, the great coal wharves 
and the Cramp Ship-yards are to the north-east along the 
Delaware, and in districts west of these arc the leading manu- 
factories of iron and steel. There are large sugar refineries in 
the south-eastern part of the city. Rittcnhouse Square, a short 
distance south-west of the city -hall, is the jrentre of the old 
aristocratic residential district, and the south side of Walnut 
Street between Fourteenth and Nineteenth streets is a fashion# 
able parade. There are fine residences oil North Broad Street 
and on some of the streets crossing it, and many beautiful villas 
in the picturesque suburbs of the north-west. The most con- 
gested tenements, occupied largely by Italians, Hebrews and 
negroes, are along the alleys between the rivers and south of 
Market Street, often in tlu* rear of some of the best of t ho older 
residences. 

The principal structure is the city-hall (or “ Public Buildings ”) 
one of the largest, buildings in the world in ground space (qj 
acres). It rises 548 ft. to the top of a colossal bronze statue 
(37 ft. high) of William Penn (by Alexander (alder) surmounting 
the tower. It accommodates the state and county courts as 
well as the municipal and county offices. The foundation stone 
was laid in August 1872. On its first floor is Joseph A. Bailly’s 
statue of Washington, which was erected in front of Indepen- 
dence llall in 1869. About the Public Buildings are statues 
of Generals McClellan and Reynolds, President McKinley, and 
Joseph Leidy and St Gaudens’s “ Pilgrim.” On all sides are 
great buildings : on the north the masonic temple (1868-1873); 
on the south the stately Betz Building; on the west the enormous 
Broad Street station of the Pennsylvania railway. The Penn- 
sylvania Academy of Fine Arts and the Oddfellows’ Temple 
are among other notable buildings in the vicinity. The post 
office, facing Ninth Street and extending from Market Street 
to Chestnut Street, was opened in 1884; in front is a seated 
statue of Benjamin Franklin, by John J. Boyle. The mint is 
at the corner of Sixteenth and Spring. Garden streets. The 
custom-house, on Chestnut Street, was designed by William 
Strickland (1787-1 854), in his dav the leading American architect. 
It was modelled after the Parthenon of Athens, was built for 
the Second United States Bank, was completecffin 1824, and was 
put to its present use in 1845. Other prominent building* of 
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whirli Strickland was the architect arc the Slock Exchange, 
St Paul’s Protestant Episcopal Uhurch, St Stephen's Church, the 
All nsl u >! iso anil the United States Naval Asylum. The main 
lmildin^ of Girard College (on Girard Avenue, between North 
loth and North 25th streets), of which Thomas Ustick Walter 
( 1S04 1887), a pupil of Strickland’s, was the architect, is one of 
the finest specimens of pure Greek architecture in America. Near 
the Sehuvrkill River, in West Philadelphia, are the buildings of 
the uni versitv of Pennsylvania. Its free museum of science and 
art, at South 2.$rd and Spruce, on the opposite side of the ri\cr, 
was built from the designs of Walter Cope, blank Miles Day 
and Wilson Evre, and its north-western part was first opened 
in 1 Si).j. Tall steel -1 ranie structures, of which the Betz Building, 
completed in rSi)^, was the first, have heiome numerous. 'The 
Roman Catholic Cathedral of St Peter and St Paul, cast of 
Logan Square, was begun in 1846 and was eighteen years in 
building. 'The Arch Street Methodist Episcopal Church is 
one of the iimd handsome churches in the city. The South 
Memorial Church of the Advocate (1897), on North iSlh and 
Diamond streets, is if reproduction on a smaller scale of Amiens 
Cathcdr.il. 

Perhaps the most famous historical monument in the United 
States is Independence Hall, on ('best nut Street between Fifth 
and Sixth streets, designed lor the state house by Andrew 
Hamilton (y. 1676 17 [\ ), speaker of the a-^emlily, and was used 
fur that pm pi. .w until 1700. The foundations were laid in 173T 
and the main building was ready for occupancy in 17^5. although J 
the entire building was not completed until 1751. The steeple 1 
was taken down in 177.1 'Bis restored b\ Strickland in 1828, \ 
and further restorations of the buildings to its original condition 
were effe* ted later. In the east room on the first iloor of this 
building the second 1011t1nent.il congress met on the joth of 
May 177=1; George Washington was chosen commander-in-i hiet 
0} the 10ntinent.il army on the 15th of June 1775, the j 
Declaration of Independence was adopted on the 4II1 of July j 
1776. The room contains much of the furniture of those davs, j 
and on its walls are portraits of forty-five of the fifty six signers j 
of the Declaration and a portrait of Washington by Peale. At J 
the head of the st.urway is the famous Liberty bell, which bears 
t^e ins< ription, “ Proclaim Liberty through all the land unto all 
the inhabitants thereof” and is supposed (without adequate 
evidence) to have been the first bell to announce the adoption 
of the Declaration of Independence. It was east in England 
1752, was cracked soon after it. was brought to America, was 
recast with more copper in Philadelphia, and was cr.u ked again 
in 1845 while being tolled in memory of Chief Justice John 
Marshall, and on the 22nd of February 1843 this t ra< k was so 
increased as nearlv to destroy its sound. On the second floor 
is the original of the charter which W illiam Penn granted to 
the city in 1701 and the painting of Perm's treaty with the 
Indians by Benjamin West. The building has been set apart 
by the city, which purchased it from the slate in tSi 6, as a 
museum of historical relics. On the north-west corner of 
Independence Square is old Congress Hall, in which Congress 
sat from 1790 to 1800, and in which Washington was inaugurated 
in 1794 and Adams in 1797. At the north-east corner is the 
old city-hall, on the second floor of which the Supreme Court 
of the United States sat from t 7<) l to 1900. A short distance 
east of Independence Square in Carpenter's Hall, in whi< h the 
first continental congress assembled on the 5th of September 
1774 and in whi< h the national convention in t 7S7 framed 
the present constitution of the United States; the building was 
also the headquarters of the Pennsylvania committee of corre- 
spondence, the basement, was used as a magazine for ammunition 
during the War of Independent e, and from 1791 to 1797 Du* 
whole of it was occupied by tie* First United States Bank. The 
Carpenters' Company (established in 1724) erected the building 
in 1770, and *inre 1857 'has preserved it wholly for its historic 
associations. On Arch Street near the Delaware is preserved 
as a nationaPmomment. the house in whi< h Betsy Ross, in 1777, 
made what has bean called the first United States flag, in accor- 
dance with the re/olution of Congress of the 14th of junc. Not 


far from this house is Christ Church (Protestant Episcopal), 
a fine colonial edifice designed mainly by Dr John Kearsley 
(16.84 177-)- The corner stone was laid in 1727, but the steeple, 
in part designed by Benjamin Franklin and containing a famous 
chime of eight bells, was not completed until 1754. The 
interior was restored to its ancient character in 1882, the pews 
of Washington and Franklin are preserved, and a set of com- 
munion plate presented to the church l?y Queen Anne in 1708 
is used on great occasions, in the churchyard are the graves 
of Benjamin Franklin, Robert Morris, Brigadier-General John 
Forbes, John Penn, Pevton Randolph, Francis Hopkinson and 
Benjamin Rush. St Peters, the second Protestant Episcopal 
Church in the city, has a massive tower and a simple spire; 
within are the original pews. In the south-east part of the city 
near the Delaware is the ivy-clad Old Swedes’ Church, built of 
brick in 1698-1700. The house which William Penn built 
about TO83 for his daughter Petit ia was removed to Fairmount 
Park and rebuilt in 1884. t In Germantown a suburb 

which was annexed in 1854, arc several other historic buildings. 

The dominant feature of the domestic architecture is the long 
rows, in street after street, of plain two-storey or three-storey 
dwellings of red (“Philadelphia”) pressed brick with white 
marble steps and trimmings, and with white or green shutters, 
each intended for one family. 

Pttrks.— Kiirmoimt Park extends 'ilong both banks of the Schuyl- 
kill for about 5 m. and from the continence of the Schuylkill and 
Wiss.diickon Creek it continues up the latter stream through a 
jomnntic glen for <» m. Its area F about 3418 acres. Five acres 
ot ail estate* belonging Id Robert Morris during the War of Indepen- 
dence and known as " Fair Mount,” or “ The llills,” wei e purchased 
by the municipality for “ a city waterworks and for park purposes ” 
in 1S1 2, and horn ibis beginning tin* park grew to its present dimen- 
sions by puir liases and gifts. The principal buildings in the park 
ate : Ihe McPherson mansion, once the property of Benedict Arnold 
and in Oc tober 1780 confiscated by Hie committee of safety; the 
Peters (or Belmont) Mansion, built in 1745 and much frequented 
bv the notables of the Revolutionary and early national period; 
the bitthplace of Da\ id Ritf enhouse, the astronomer, and a monas- 
tery of the German pietists, both on the banks of Wissahickon; 
and memorial hall and horticultural hall, both survivals of the 
(Vntennial F\liibili<>n of iSyf>. On Lemon Hill, near the south end 
of the park, stands the Robert Morris mansion; in the vicinity is the 
cabin which was General U. S. Grant's headquarters at City Point, 
Virginia, during the winter of 180.1-1805. Near the Columbia 
Avenue entrance to the park and near tin* Fast Park Reservoir arc 
the children’s playhouse and playground, endowed by Ihe will 
1 of Airs Saudi A. Smith (d. 1895). At the Green Street entrance is 
1 an imposing monument to Washington, designed by Rudolph Sicmer- 
ing and erected by the Society ol the Cincinnati in 1890-1897, with 
a bronze equestrian statue. The Smith Memorial entrance, white 
gi unite with bronze statues, was erected in memory of the officers 
i.f the Ci\il War. Tin* park also contains 1 a monument to Lincoln 
bv Randolph Kogets; an equostnaii statue of Grant by Daniel 
Chester French and Edw aril C. Potter ; an equestrian statue of Major- 
General Jamys Gordon Meade by Alexander Milne (.'aider; an 
equestrian statue of Joan of Arc by Emmanuel Frcmiet; an heroic 
bust of James A. Garfield by Augustus St Gaudcns; statues of 
Columbus, Ilnmboldt, Schiller and Goethe; a Tamo’ Shanter group 
of lour figures in red sandstone bv James Timm; John f. Hoyle’s 
“ Stone Age in America Cyrus Edwin Dallin’s “ Medicine Alan 
Wilhelm Wolff’s " Wounded Lioness ” (at the entrance to the 
Zoological Gardens); Albert Wolff’s “Lion Fighter”; Auguste 
Nicolas Cain’s “ Lioness bringing a Wild Boar to her Cubs Edward 
Kemcys’s “ Hudson Bay Wolves " ; Frederick Remington's “Cow 
Bov “; and sexeral artistic fountains, and a Japanese temple-gate. 
In the* down-town district, Franklin, Washington, Kittenhouse 
and Logan squares, equidistant from the city-ball, have been 
reserved for public parks from the; founding of the city; in Ritton- 
linuxe Square is the bronze “ Lion and Serpent ” of A. L. Barye. 
In (’la t cure II. Clark Park, West Philadelphia, is Frank Edwin 
E1\m IPs group “ Dickens and Little Nell.” In Broad and Spring 
Garden streols opposite the Baldwin Locomotive Works is Herbert 
Adams's statue of Matthias William Baldwin ( 1795 -18OO), founder 
ot the woiks. Close to the bank of the Delaware, some distance 
X.N.K. of the city-hall, is the small Penn Treaty Park with a 
monument to mark the site of the great elm tree under which 
Penn, according to tradition, negotiated his treaty with the 
Indians in 1082. In the south west part of the city, along the 
Schuylkill, is Bart ram's botanical garden (27 acres), which the city 

1 Many of the statues and other works of art in Fairmount and 
other parks are the gift of the Fairmount Park Art Association 
(1871 ; reorganized in 1888 and 1900). 
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added to its park system in 1891 , in it is the stone house, with ivy- | 
covered walls, which the famous botanist built with his own hands. | 

Through the r (torts of the City Park Association, organized in 
i888, a number of outlying parks, connecting parkways and small 
triangular or cucular parks, have been placed on the city plan. 
Among these arc League Island Park (300 acres), opposite the Pnitcd 
States navv v aid on League Island; Penny Pack Creek Park 
(about 1200 acre-.), extending (»J m. along Penny Pack Creek, in the 
north east; Cobb’s Crcek^Paik, extending about 4 m. along the west- 
ern border; Fail mount Parkway, 300 ft. wide on a direct line south- 
east from Fnirniount Park to Logan Square and somewhat narrower 
from Logan Square to the city-hall; and Turresdale Parkway ( }o° ft. 
wide and io£ m long), from Hunting Park, 4^ m. north of the citv- 
hall. along a diiect line north-east to the city limits. A plaza at 
the intersection of Broad and Johnson streets, radiating streets 
therefrom, and the widening of Broad Street, to 300 It. lioin this 
plaza to League Island Park aio also on the city plan. Laurel 
1 lill cemetery, <>n a high bank ol the Schuylkill and contiguous to 
Fairmount Park, is the city's principal burying ground; in it art* tin* 
tombs of Dr lilisha Kent Kane, the Arctic explorer, and Major 
General Meade. 

Theatres . — The first Shakespearean performance in the United 
States was 'probably at Philadelphia in 1749; another company 
played there in 1754 and 1759; and in 17 m» was built the Old South- 
wark tlieatte, in which Major John Andre and Captain John Peter 
De Lancev acted duiing the British occupation of the city, and w hich 
after twenty years of illegal existence was opened “ by authority " 
in 1789. The Walnut Street theatre (1808) is said to be the oldest 
playhouse in the United States. Other theatres are the Garrick, 
the large Academy of Music, the Chestnut Street opera house, tin* 
Lyric, tile Adel phi, the Park and the German. 

Clubs. Among social clubs are the Union League, the University 
(1881), the Philadelphia, the City, the Markham, the Manulaetuiers 
(1887), the Ritlenhouse, the Lawyers, the Clover, the Pen and Pencil, 
the Art, the Mercantile, several country clubs and athletic clubs 
(notably the Racket), and the loremosl cricket clubs in the United 
States, the Belmont, the Philadelphia, the Keystone, the Morion 
(at llaverford), and the Germantown (at Manhoim). 

Museums , Learned Societies ami Libraries. In the southern part 
ot Fairmount. Park is a zoological garden w ith an excellent collection. 
Its site is the iormer estate ot John Penn, grandson ot William Penn. 
The collection is an outgrowth of flu* museum, the first in the United 
States, opened by Charles Willson TYnlo in Independence Hall in 
1802. It is now owned by the Zoological Society (incorporated in 
18.59) and was opened in 1874. Other museums in Fairmount Park 
are: the botanical collection in horticultural hall; and in memorial 
hall the general art collections of the Pennsylvania Museum and 
School of Industrial Arts and the Wilstach collection of paintings 
(about .500), including examples of the Italian schools fiom the 15th 
to the 17th centuries and of modern French and American painters. 
Bartram’s botanical garden, mentioned above as a c ity park, was 
established in 1728 by John Bar tram (1(199-1 777) and is the oldest 
botanical garden in America. The Philadelphia Commercial 
Museums, founded in 1891, is a notable institution for promoting 
the foreign commerce of the United States, having a collection of 
raw' materials and manufactured products from all countries, 
laboratory and a library. The institution investigates trade condi- 
tions and the requirements of markets in all parts ot the world, 
maintains a bureau of information, issues a weekly bulletin tor 
American exporters and a monthly publication lor foreign buyers, 
and has published several " foreign commercial guides " and other 
commercial works. The museum is maintained chiefly’by municipal 
appropriations and by fees. Its control is vested in “ The Board 
of Trustees ol the Philadelphia Museums," composed of fourteen 
citizens of Philadelphia chosen for life and eight ex officio members 
who are the incumbents of the leading state and municipal offices. 
There are home and foreign advisory boards, and the immediate 
management is under a director. In 1727 Franklin, then in his 
twenty -second year, formed most of his “ ingenious acquaintance 
into a club," which lie called the Junto, “ for mutual improvement," 
and out of the Junto grew in 1731 the library ot the Library Company 
of Philadelphia, which he spoke of as the* " mother ol all North 
American subscription libraries," but which was not the tiist sub- 
scription library in North America. The Library Company of 
Philadelphia absorbed in 1769 the Union Library, which had been 
founded some years before ; and in 1792 the Loganian library, a 
valuable collection of classical and other works provided for under 
the will of James Logan, a friend of Penn, was transferred to it. 
Subsequently it acquired by bequest the libraries of the Rev. Samuel 
Preston of Loudon and of William Mackenzie ot Philadelphia. 
Among the rarities in the latter was a copy of Caxton’s (tolden 
Legend (1480). In 1SO9 the Library Company was made the 
beneficiary, under the will ot Dr James Rush (178(1-1809), of an 
estate valued at about a million dollars, and with this money the 
Ridgway branch was established in 1878. The library has owned 
its building since 1790; the building on the present site was opened 
in 1880 and was enlarged in 1889. \ 

The American Philosophical Society, founded by Franklin in 1743, 
is the oldest and the most famous academy of science in America. 
Its organization was the immediate consequence of a circular by 


Franklin entitled, A Proposal for Promoting Useful Knowledge 
among the British Plantations in America. In 17O9 it united with 
(and officially took the name ot) " The American Society held at 
Philadelphia for Promoting Uselul Knowledge." Among its early 
presidents were Franklin, Kittenhousc and Jetlerson. It has a 
valuable library about 50,000 vols. — containing the great mass 
ol the correspondence of Franklin; here, too, are many interesting 
relics, among them the chair in which Jetlerson sat while writing 
the Declaration of Independence and an autograph copy of the 
Declaration. Hie society has published 27 quarto veils. ot trans- 
actions (1771-1908); its Proceedings have been published regularly 
since 18^8, and in 1.8484 those from 1741 to 1838, compiled irom the 
manuscript minutes, were also published. The Academy of Natural 
Sciences ol Philadelphia, founded in 1812, has been noted tor its 
collection of birds since it acquired, in 184(1, the collection of the due 
de Kivoli numbering more than 12,000 specimens; several smaller 
collections have since been added. The academy has a notable 
collection of shells and fossils and the " types " ol Leidy, Cope, Say, 
Conrad and other naturalists, and a library. It is composed of the 
following "sections": biological and microscopical (1808), entomo- 
logical (1870), botanical (1870), mineralogical and geological (1877) 
and ornithological (1891). It has published a Journal since 1817 
and its Proceedings since 1841, and periodicals oil entomology, 
conchology and ornithology. To a few' young men and women it 
gives training in scientific investigation without charge. The 
Pennsylvania Historical Society, organize! 1 in 1824, has a valuable 
collection of historical material, including the papers of the Penn 
family and the Charlemagne Tower collection of American colonial 
laws, mid many early American pi in ted handbills and books 
(esprei illy of Brail lord, Franklin and Christopher Saur), portraits 
and relics. With the proceeds of the society’s publication fund the 
Pennsylvania Magazine of History and Biography has been published 
since 1877. The Numismatic and Antiquarian Society of Phila- 
delphia, organized in 18.58, is the oldest numismatic organization 111 
the United States; it has a collection of coins, and sime 1805 it has 
published its Proceedings. The College ol Physicians and Surgeons 
has an excellent medical library. The free library of Philadelphia 
(established 1891) includes a main library and several branches. 
Other important libraries an* that ol the university of Pennsylvania, 
the Mercantile, that of Franklin Institute, that of the Law Associa- 
tion ot Philadelphia, the Athenaeum, that ol the German Society 
of Pennsylvania, and Apprentices'. The free museum ol science 
ami art ot the university ol Pennsylvania has valuable archaeological 
collections, notably the American and the Babylonian collections 
made by university expeditions. 

Schools. -William Penn in his frame of government provided for 
a committee ol manners, education and art. Tin; assembly, in 
March 1083, passed an act which provided thal*all children should 
be taught to read and write by the time, they were twelve years of 
age, that then they should be taught some useful trade, and tha* 
for every child not so taught the parent or guardian should Ik* fined 
live pounds. At a meeting ol the provincial council held in 
Philadelphia in 1*183 the governor and council appointed as school- 
master, Enoch Flower, who J01 twenty years had held that position 
in England. But schools weie left almost wholly to private 
initiative until 1818. The first grammar school, commonly known 
in its early years as the Friends' free school, was established in 
1089 under the care ot the celebrated George Keith; although 
maintained by the Fi lends it was open to all, and lor more than sixty 
years was Hu* only public place for free instruction in the province, 
.t was chartered by Penn in 1701, 1708 and 1711, in time became 
known as Ihe William J ’1*1111 Charter School, and is still a secondary 
school on Twellth Street. In 17411 a building was erected for a 
" charily school " and tor a " house of worship," but the school 
had not been opened when, in 1749, Franklin published his Proposals 
relating to the liducation of Youth in Pennsylvania. Under the 
influence of t his publication a new educational association was formed 
which purchased the building and in January 1751 opened in it an 
institution that: was chartered as an " academy and charitable 
school " in 1733, was rechartered as a college and academy in 1755, 
and becalm* the university of Pennsylvania by act of the state 
legislature passed in 1791. The university occupied the site of the 
present post office from 1802 until 1872, but was then removed 
to grounds near the western bank of the Schuylkill. 

The foundation of the present public school system was laid in 
1818 by an act ol the* legislature which constituted the city and 
county of Philadelphia the first school district of Pennsylvania, 
and provided tor flu* establishment therein of free schools for indigent 
orphans and the children of indigent parents; the same act author- 
izcdfthc establishment ul a model school for the tiainmg of teachers, 
which was the pioneer school for this purpose in America. In 1834 
free elementary schools were authorized for all children of school 
and since then the system has developed until it embraces the 
Central High School lor boys, which has* a semi-collegia to course 
with a department of pedagogy and confers the degrees of B.A. and 
B.S.; a Normal High School lor gnls, into which the yiodel school 
was converted in 1848, in which most of th* teachers of the 
ci:v are trained and which only graduates the Girls’ High 
School are permitted to cntci ; the William Penn High School 
for Girls (opened 1909) with academic, commercial, applied afts, 
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household sciemv ant library economy departments; a school of 
industrial arts; two manual training schools ; about one hundred 
night schools (attended mainly by adults) ; several special schools 
for habitual truants or insubordinate and disorderly children; and a 
number ol vacation schools and playgrounds fur the summer season. 
In io<>q district high schools were planned as a part of the public 
school system. The city has also mane private high schools and 
academies. 

Besides the nniveidtv of Peru- , i\. ei.i and the Central High 
School for L»>vs the collegia 1e institutions are La Salle College 
(Homan Catholic; opi ned in 1 *7) and the Temple University (non- 

sectarian; chartered in 1888 as Temple College after four years ot 
teaching; in 1801 received the power to confer degrees); winch is 
designed especially for self supposing nu n and women, and was 
founded by Bussell Hermann Conwell (b. 1842). a lawyer and jour- 
nalist. who enteied the Baptist ministry in 187c). was pastor ot the 
Grace Baptist Church of Philadelphia in 1881 1801, became pastor 
of the Grace Baptist Temple 111 1881, and was a public .eclurer. 
lb* was the first president of the Temple College, which was begun 
in connexion with the wo k of his church. Temple University 
oilers instruction both dnv and evening, has classes from the kinder- ! 
garten to the highest urmcisity grades, and courses in business, civil j 
engineeiing. domestic art and domestic science, physical training, I 
pedago’V and music; li has a theological school (1894). a law school ! 
(181)4). a medical school (1901) and a school of pharmacy (1002); j 
and in 1007 the Philad *1 j di iu Dental College, one of the best known i 
dented schools m the country, joined the university. I11 1803 j 
a 1 1 11st fund left by llyuian Gratz was used to found the Gratz 
College for the educatio.n c*f teachers in Jewish schools and for the j 
>tudy of the Hebrew language and Jewish history, literature and I 
religion; the college i; under the control of the Kaal Kidosh V ; koe i 
Israel ot Philadelphia. Bryn Mawr College [q v.), one of the leading 
institutions in America for the higher education of women, is a few ! 
miles beyond the city limits. Schools ot medicine, for which 1 liila | 
delphia lias lorn; been noted, include the department of medicine I 
of the* university of Pennsylvania (opened in 1705); JcllTrson 
Medical College (1825); the Woman’s Medical College (1850), the 
lirst chartered school ot medicine for women to confer the degree of 
M.D.; the Medico-Chit uigical College (1881); Hahnemann (homoeo- 
pathic) Medical College (1888); and the department of medicine of 
Temple University (igoi). Among other professional schools are 
the department of law* of the university of Pennsylvania (1790), 
the law* school of Temple University (1894); the divinity school of 
the Protestant Episcopal Church (iSM); the Lutheran theological 
Seminary (1804); Sunt Vincent’s (Theological) Seminary (R.C., 
1808); the theological school of Temple University (non-sectarian, 
1893); Pennsylvanui # College of Dental Suigeiy (1850); Philadelphia 
Dental College (18**3; since 1907 a part of Temple University); 
the department of dentistry ot the university of Pennsylvania 
(i* 78); the department of dentistry of the Medico-Chirurgical 
College (1897); the Philadelphia College of Pharmacy (1821); the 
department of pharmacy of the Medico Chirurgical College (1898); 
and the school of pharmacy of Temple University (1902). Girard 
College (see Girard, SiiiPiiKN) is a noted institution for the educa- 
tion of poor white orphan boys. 1 he Pennsylvania Academy of the 
Pine Arts, founded m 1805 in Independence Hall, was the hist art 
school in America; it occupies a line building on Broad and Cherry 
Stieets, with a gallery of about 500 paintings including examples of 
early American masters (especially Gilbert Stuart, of whom it has 
the largest collection), of modern American artists (especially in 
the Temple collection), and, in the collection ot Henry C. Gibson, 
of French landscapes. The Drexel Institute ot Arts and Sciences, 
founded in 1891 by Anthony J. Drexel and endowed by him with 
$2,000,000, occupies a beautiful building (Chestnut and 32nd Str ets* 
opened in 1891) and embraces the following departments : archi- 
tecture. science and technology, commerce and finance, domestic 
science, domestic arts, library school. English language and literature, 
history, civil government and economics, physical training, evening 
classes, department of free public lectures and conceits, library and 
reading room, and museum and picture gallery. The institution 
bestows free scholarships on a considerable number of students 
and charges the others very moderate fees. Its building house* 
a library, a collection of rare prints and autographs, and a museum 
with a picture gallery and exhibits ot embroidery, textiles, ceramics, 
wood and metal work, <Src. The Pennsylvania Museum and School 
of Industrial Art founded in 187b and opened in 1877, h is schools 
at Broad and Pine Street- — the museum is housed in Memorial 
Hall in Fairmount Park. The school is a pioneer in America; it 
was originally a school of applied art, but in 1884 the Philadelphia 
textile school was established as another department. The Wagner 
Free Institute of Science, founded by William Wagner in 1855, has a 
library and a natural history museum, provides free lectures on 
scientific subjects, and publishes Transactions, containing scientific 
memoirs. The branklin Institute for the promotion of mechanic 
arts (1824) has a technical library (with full patent records of several 
nations); sine* 1824 it has held exhibitions of manufactures; it has 
published since i8f6 the Journal of the Franklin Institute ; the 
insti'ute provides lqpcturc courses and has 1 ight schools of drawing, 
machine design and naval architecture. The Spring Garden Insti- 
tute (1851), with flay classes in mechanical drawing, handiwork, 


and applied electricity, and night classes in those subjects and in 
freehand and architectural dm wing ; the Philadelphia School ot 
IX sign for Women (183(1), of which Emily Sartain, a daughter ol 
John Sartain, became principal in 1880; and a school of horology 
(1894) are other manual and industrial training school; within the 
city, and not far beyond the city limits is the Williamson Free School 
ot Mechanical Trades (1888), endowed by Isaiah Vansant Williamson 
(1803-1889) with more than $3,000,000 for the free training of 
bricklayers, machinists, carpenters, pattern - makers, stationary 
engineers and other mechanics. The Lincoln Institution and 
Educational Home until 1907 was devoted mainly to the education 
of I m Ira ns. 

Xr.vspapeys and Periodicals. — The American Weekly Mercury was 
the first newspaper published in Philadelphia and tne third fi, 
the colonies. It was first issued on the 22nd of December 1719 by 
Andrew Sowde Bradford, a son ol William Brad i 01 1 , the first 
printer in the Middle Colonies, and was the first newspaper in these 
colonics. The second newspaper in the city and in the province 
was the Universal Instructor in all Arts and Science s and Penn- 
sylvania Gaulle. It was established in 1728 bv Samuel Keimcr, but 
less than a year afterwards it became the property of Benjamin 
Franklin and Hugh Meredith, ^vlio shortened its title to the Penn- 
sylvania Gazette. The only one of the newspapers established 
during t lie colonial era which survived the 19th century was the 
Pennsylvania Packet or General Advertiser, W'hich was stinted in 1771 
by John Dunlap, and during the War of Independence w.is published 
semi-weekly, with occasional " postscripts " of important news; 
in 18 Y) it was absorbed by the Xorth American (1829). with whith 
the United States Gazette (1789) w*as united in 1847 and which is still 
published as the Xorth American . The Aurora and General Adver- 
tiser, established in 1790 by Benjamin Franklin Bache (17(19-1798), 
a grandson ot Franklin, was a notorious anti-Fcdcralist organ in its 
early years. A pioneer among newspapers at modern prices is the 
Piddie Ledger, founded in 1836, and in 1SO4 purchased by George 
William Childs. Other prominent daily papers now published are 
the Inquirer (Republican; 1820), the Press (Republican; 1857) 
the Record (Independent Democrat; 1870), the Demohyat (German; 
1838), the Evening Bulletin (Republican; established in 1815 as the 
American Sentinel), the Evening Item (1847), the Evening Telegraph 
(Independent Republican; 1804), and the I agrfdatt( Labour; German; 
1877). Many of the earlier literary periodicals of America were 
published in Philadelphia; among them were the American Maga- 
zine (1757-1758 and 1709), Thomas Paine’s Pennsylvania Magazine 
( 1 775 -I 77 < >), the Columbian Magazine (1 789-1790; called the Uni- 
versal Asylum in 1790) which was edited by Matthew Carey and 
by A. J. Dallas, the excellent American Museum (1787-1792 and 
1798), with which Carey was connected, the Port Folio (1801 -1827; 
edited until 1812 by Joseph Pcnnie) and the Analectic (1802 1812) 
which succeeded Select Reviews and Spirit ot the Foreign Magazines 
(1809), of which Washington Irving was editor in 1813-1814, and 
to which Paulding and Verplanck contributed, and the American 
Quarterly Review (1827-1837). Among others were : Godey's Lady's 
Book (1830-1877), for which Poe, Irving, Longicllow, Willis and 
others wrote; and Graham’s lady’s and Gentleman's Magazine 
(1840-1859), with the contributors just named and Cooper, John G. 
Saxe, K. P. Whipple and others. Lippincott’s Magazine (1868) is 
a monthly, best known for its fiction. The Saturday Evening Post, 
which has the largest circulation of the weekly publications, and the 
Ladies’ Home Journal (18S3), the semi-monthly with the largest 
circulation, arc* owned by the same company. The Farm Journal 
(1877) is a wi ll, known agricultural monthly. 

Trusts, Chanties, ifw. — Girard College and thirty-eight other 
charities are maintained out of the proceeds of as many trusts, 
which are administered by a board of directors composed of twelve 
members, appointed by the courts of common pleas, and the mayor, 
president ol the select council, and president of the common 
council as ex officio members. In 1907 the invested capital of the 
Girard 1 rust alone amounted to $24,467,770 and the income from it 
was $1 ,988,054. The total capital ol all the minor trusts in the same 
year was $1,583,026 and the income from this was $56,730. Among 
the minor trust funds are: Wills Hospital (established in 1825); 
Benjamin Franklin Fund (1790) for aiding young married artificers; 
Thomas D. Grover Fund (1849) for providing the poor with fuel .and 
lood; Mary Shields Alin house Fund (1880); and the John Scott 
Medal Fund (1810) for bestowing medals upon young inventors, 
lo branklin Philadelphia is largely indebted for the Pennsylvania 
hospital, the first hospital in the United States, which w\as projected 
in 1751 and is one of the foremost ot nearly one hundred such institu- 
tions in the city. The municipal hospital for contagious diseases 
and hospitals for the indigent and the insane are maintained by the 
municipality, but most of the other institutions for the sick arc- 
main tained by medical schools and religious sects. Municipal 
chanties are under the supervision of the department of public 
health and charities. Philadelphia is the scat of the state peniten- 
tiary for the eastern district, in which, in 1829, w-as inaugurated 
the “ individual " system, i.e. the separate imprisonment and dis- 
criminating treatment of criminals with a view to effecting their 
relorm. 

Transportation and Coynmerre. — Nearly every street in the 
business centre and about one- third of the streets throughout the 
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built-up portion oi :hc city have a single track of electric railway 
(overhead troll' v), and nio./c of the wider ones, except Broad Street, 
which has none, have a double track. A subway line has been 
opened for a short d. stance under Market Street, and other subway 
lines, as well as elevated lines, have been projected. The entire 
system, embracing in 1909 a total of 024-21 in., is operated by the 
Philadelphia Rapid Transit Company. Several inter-urban electric 
lines a fiord rhea]) service to neighbouring towns and cities. '1 he 
extensive railway syskmi under the control of the Pennsylvania 
railway together with the Baltimore A' Ohio railway allords 
transportation Jacilities north to New York, south to Baltimore, j 
Washington and the south, west to the bituminous coalfields oi , 
Pennsylvania, the grain fiel Is of the Middle West, and to Pittsburg. [ 
Cleveland, Cin< innati and Chicago. The Philadelphia <S c Heading j 
railway connects the city with the great anthracite coal region, 1 
and both the Philadelphia A' Heading and the Pennsylvania control 1 
a line to Atlantic City. The Schuylkill is navigable foi small craft j 
to the " Fall line,” about y'\ m. above its mouth and for vessels ; 
drawing 26 It. to the oil refineries at Point Breeze, 3 in. from the ; 
month; trom Point Breeze to the head of navigation the channel 
depth varies Inmi 14 to 22 ft. The Delaware Kiver is navigable to j 
Trenton, New Jersey, about 30 m. aJ5ove the upper end ol the port 1 
of Philadelphia, and although in its natural condition this river ' 
was only 17 it. deep at low water in its shallowest part below the | 
port this depth was increased between 1836 and 1890 to 26 ft. I 
(except in three shoal stretches), and a project oi the Federal go\ ern- j 
ment was adopted in 18(19 for increasing the depth to 30 it. and the | 
wi 1th to boo it. In 1905 the city of Philadelphia and the state ol \ 
Pennsylvania appropriated 8750,000 for the improvement of the | 
river between the city and the southern boundary of the state. 1 1 
Steamships piv regularly between Philadelphia and several European j 
ports, ports 111 the West Indies, and ports of the United States. I 

The port ex tell Is from the Pennsylvania railway terminal at 1 
Greenwich Point up the Delaware Hiver to the Philadelphia & I 
Heading terminal at Port Richmond, a distance oi about 8 m., and 
then 1 are minor harbour facilities on the Schuylkill. The natural 
facilities, together with the improvements that have been made, wen* 
long offset by an inefficient [*irt administration under an antiquated 
law of 1803 which permitted the wharves to pass largely under 
private control; but in 1907 the old board of port wardens was 
abolished and in its place was created a municipal department of 
wharves, docks and ferries. 

Until the opening of the Erie Canal, in t 825, Philadelphia was 
the emporium of tin* Unites States; it was then displaced by New* 
York. Some years later Philadelphia lost its lucrative China trade, 
and its decline in commercial importance continued unfit 1883, 
when the value ol its imports amounted to only 832,811,045, the 
value of its exports to only $38,002,4 34* and the city was out 
rankt’d in loreign trade by New York, Bn.it on, San Francisco and 
New Orleans. By tooo, however, the value of its imports had 
risen to $49,191,236 iin ^ the value of its exports to $81,327,704; 
in 1909 tlie value of the imports was 878,003,4(14, an amount less 
than one-eleventh that of New York, but exce*e*de.*d only by New 
York and Boston, and t lie value of the exports was $80,650,274, 
an amount le.s than one-eighth that of New York, but exceeded 
oiilv by New York, Galveston and New- Orleans. The prim ipal , 
imports are sugar, drugs and chemicals, goatskins, wool, tobacco, 
jute and burlap, and cotton goods, iron ore, manufactured iron, 
hides and bananas; the principal exports an* iron (manufac- 
tured), steel, petroleum, wheat, Hour, lard, cattle and meat pro- 
ducts. The proximity of the city to New York, whence many of ; 
its products arc shipped, makes the statistics of its direct imports 
an 1 exports no true index of its commercial importance. 

Manufactures . Philadelphia has always been one oi the foremost 
manufacturing centres in the United States, and in 1905 it was 
outranked only by New York and Chicago. 2 The total value of its 
factory product was $519,981,812 in 1900, and $591 , 388.078 in I'o y 
Measured by the value of the products, 1 hiladclphia ranked first , 
among the cities of the country in 1905 in refining sugar and molasses I 
($37,182,504; 13-4% of the total of the country) and in the munu- j 
factime of carpets and rugs ($25,231,510; ji % of the t**tal ol | 
the country), leather ($23,903,239; 9*5 % of the total oi the 1 

country), hosiery and knit goods ($15,770,873; 11*5 % of the iofal 
of tie* country), woollen goods ($12,239,881; 8 6 % ol the total of 
the country), and felt hats ($5,847,771; 10 % of the total of the 
country); second in the manufactuic of worsted goods ($26,9(14,533; 
10 % of the total of the country) and in dyeing and finishing textiles 
($4,371,006; 8(1 % of the total of the country); and third in the 
manufacture of clothing ($31,031,882; 51 % of the total of the 
country) and silk goods ($5,079,193; 3'8 % of the total of the 
country). Other large industries arc the manufacture of foundry 
and machine shop products, cotton goods, malt liquors, iron and 
steel, chemicals, cigars and cigarettes, soap, confectionery, furniture, 

1 The city had previously expended $1,555,000 on the improve- 
ment of the Delaware and Schuylkill rivers. 

2 The Philadelphia Museums claims that excluding slaughter- 
house and sweatshop products the value of Philadelphia's manu- 
factured products is greater than that of any other city in the 
country. 


paints, boots and shoes, electrical apparatus, and cordage and twine, 
and among notable individual establishments arc the Baldwin 
Locomotive Works, the Cramp Ship-Yards and the Disston or 
Keystone Saw Works. There arc petroleum refineries at Point 
Breeze near the mouth of the Schuylkill; petroleum is piped to them 
from the north-west port of the state. 

Water Supply. —The first municipal waterworks, installed in 
1799-1801, pumped water by steam power from the Schuylkill 
into an elevated tank in Centre Square, when? the city hall now 
stands; this was one of the earliest applications ol steam to municipal 
water pumping. In 1812-1815 new steam works were installed on 
Quarry Hill, or Fairmount; in 1819-1822 pumping works operated 
by water power were substituted for those operated by steam; and 
it was in great part for the preservation of the purity of the water 
supply that Fairniount Park was created. The park, howe ver, did 
not serve its put pose in this respect. The water was impure and 
inadequate; additional W'orks were installed lrom time to time, 
mostly on the Schuylkill, whence water was pumped by steam to 
reservoirs from w hich distribution was made by gravity; and to meet 
the increasing demands new filtration works and accessories were 
installed in 1901-1908. These take the water mainlv from tin; 
Delaware Kiver. 

Government and Finances. — Inasmuch as it has been proved 
that in 1683 there was in use in Philadelphia a seal bearing the 
inscription “ Philadelphia . 83 . William . Penn . Proprietor . and . 
Governor” and in all respects different from the provincial 
seal or the county seal, it seems that there was then a distinct 
government for the city. In July 1684 the provincial council, 
presided over by William Penn, appointed a committee to draft 
a borough charter, but there is no record of the work of this 
committee, and it is uncertain what the government of Phila- 
delphia was for the next seventeen years/ 1 In 1701 Penn himself 
issued a charter creating a close corporation modelled after the 
Knglish borough and under this the city was governed until 
the War of Independence. Upon the annulment of the Penn 
charter bv the Declaration of Independence, government by 
commissions was established, but in 1789 a new charter was 
granted and, although the government has since undergone 
many and great changes, it is bv virtue of this charter that the 
city remains a corporation to day. The Consolidation Act of 
1854 extended the boundaries to the county lines without 
destroying the county government, changed the corporate name 
from ” Mayor, Aldermen, and Citizens of Philadelphia ” to “ the 
Citv of Philadelphia,” created the offices of controller apri 
receiver of taxes, and considerably modified the powers and 
duties of the corporation and its officers. The Bullitt Act, 
passed in 1885 to go into effect in 1887, and since 1885 amended 
and supplemented, is a new charter except in name; particularly 
notable is its transfer of the balance of power from the councils 
and various self-perpetuating commissions to the mayor. 

The inavor is riveted fur a term of four years and is not eligible 
to the office for the* next succeeding term. With flu* advice ;mel 
consent of tin* select council he appoints the directors of the 
departments of public: safety, public works, 4 health and charities, 
supplies and (since 1907) wharves, docks and ierrie-s, and the three 
members of the civil service commission. He* may appoint three 
persons to examine any departme’iit and lor leasons given in writing 
may remove* any officer whom he has appointed. Ills veto power 
extends to items in appropriation 1 ills, but any item or ordinance 
may be passed ove*r his v eto within five days of such veto by an affir- 
mative vote of thre e- fifths of the iiu-inbe-is elected to each e ouncil. 
The* selec t council is composed of one; member from each of the 47 
wards, and in the common < ouncil each ward has one membe 
every four thousand names on the last < ompleteel assessmen 
'including names of those paying poll taxes as well as those [laying 
taxes on real or personal proper, y); m 1909 there were 80 membe rs 
of the common e oun ll. The seveial administrative clc p irtmcnts 

3 A document purporting to be a charter, bearing th ■ date of flic 

20th of May 1691, and signed l»v Thomas Llovd, deputy governor, 
was discovered in 1887, but the great seal is missing and there is no 
evide nce that the e barter was ever in ope ration. The minutes of 
" a meeting of the Council held at J hilaele-lphia on the third day of 
Sixth Month 1691 *’ mc*nti<>n “ Humphrey Money the present 
Mayor of the city of Philadelphia ”; and this would seem to show 
that there was a regular municipal government in 1691. See 
Philadelphia : Its Founding arid Seals : Report of the Committee 
... to determine the Year of the Physical and Legal Ip) unding of the 
Citv of Philadelphia (1 hiladclphia, 1908). • 

4 In 1905 the state legislature took the appointment of these officers 
from the mayor and vested it in the councils. Jmt this legislation 
w r as repealed in 1006. 
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.-.re: j mb lie safetv, public works, receiver of taxes, city treasurer, 
city controller, law, education, charities and collections, sup- 
plies, wharves, docks and lorries. ci\il service citnimi^Muii and 
sinking fund commission (composed of the mas or. the ntv 
controller and a commissioner elected by a lii.ijunly vote ot the 
city councils). Members of the select i mined .ne elected tor 
three years — -one-third each year; members of the common council 
tor two years --one* hall' each year; and the receiver ot taxes, the city 
ireasuier, the citv coiitioller, and the citv soluilor. who is the head 
of the department ot law, for a term <>t three seats. '1 lie police 
constitut e a bureau ot the depaitment ot public salc-ty, and at then 
head is a superintendent appointed bv the diicctor ot the chpait 
mont with the approval of the select loimcil. 1 ho department of | 
education is administered bv a central board appointed (at la rue) 
hv the judges ot the courts ot common pleas. 

The assessed value ot taxabh* property m the city increased from 
s 1 5 v >9,048 in 1*850 1o S , sV', , ’ , »7.' v '.d m iKSn. to s.SSn.o^-,, 205 in 
, and to $1 ,358,075.057 in mio. 'Hu* city's yearly expenditure 
ini leased from S5.170.0S0 in 1 S 51 » to 814.040, 479 in 1SN0, to 

to.o jS.s.p* in 1000, and to $ 1*8,012,0 y» m io<»o. The principal 
items of expenditure in 1909 were : tor public schools, sS,2|2,2iS; 
lor the bureau of wubr, 82,827. 200; for streets and highways, 
84, 219,200; for police. >3, *810.5 *5; and t ()r protection against hie, 
•Si, 87 4.720. I lie tocqfts lor the same war weie S44.572.027. ot 
which Si.S.S-j r, | j2 wore fimn the' property tax (municipal ami 
state ), and 8 p iu'\ 124 were limn t he water tax. The* city's indebted- 
ness increased lapullv for a period ot twenty live years following 
consolidation. At the beginning ot 1850 the lunded elel»t was 
's i (.», 7‘b 1 . 170. by the beginning ot 1870 it had mown to 8 p>i .<_» U. 
and bv the- beginning ot i.sSo to 8 70.070,0 1 1 . I lv the- new state 
constitution adopted in 1873 no munie ip.dit v is permitted to e rebate 
a de bt exceeding 7 "1 the n-scsM'»l value ot it.-, taxable properly, 1 

m 1870 tin' state' legislature passed an act to present the eitv from 
living beyond its income, «ind as a consequence of those lest net ions 
the- funded debt, less loans lull by the' sinking lund, was reduced 
by the beginning oi 1895 to S53, 1 50,095. The j41e.1l expense of 
installing the m»w filter plant, developing the* park system, and 
making other improvements lias, however, caused it to glow again; 
at tlie* le oi lining of 1910 the total lunded debt was $95,483,820 and 
t ne* net iunekd debt was 8*8 j ,yoi ,<»2ei. 

History . — The patent granted to William Penn for the territory 
emhnued within the present commonwealth of Pennsylvania 
was signed by Charles II. on the 4th of March 1 < »«S 1 and Penn 
agreed that a quantity of land or ground plat should be laiel 
out tor a large town or city in the most convenient place upon 
the river for health find navigation,” and that every purchaser 
of soo acres in the country shall be allowed a lot of 10 acres in 
the town or city, “ if the place will allow it.” In September 
Penn appointed William Crispin, Nathaniel Allen and John 
l»e/an a commission to proceed to the new provine e and lay 
out the city, directing them to select a site on the Delaware 
where “it is most navigable, high, dry and healthy; that is 
where most ships can best ride, of deepest draught of water, 
if possible to load or unload at the bank or key side without 
boating or lightering of it.” Crispin, a kinsman of the pro- 
prietor, died on the voyage out, but William lleage had been 
named a fourth commissioner some time alter the appointment 
of the others and the three survivors arrived in the province 
toward the close of the year. They had been preceded bv 
Penn's cousin, Captain William Markham, as deputv -gove rnor, ! 
and were soon followed by the surveyor-general, Thomas Holme, j 
Although the Swedes had established a settlement at the mouth I 
of the Schuylkill not later than 1645 and the site now selected 
by the commissioners was held by three brothers o! the Swacmon 
family, these brothers agreed to take in exchange land in what 
is now known as Northern Liberties, and as early as July 1682 
Holme, according to modified instructions from Penn for making 
the lots smaller than originally intended, laid out the citv 
extending from the Delaware River on the east to the S< huvlkiii 
River on the west, a distune e of about 2 in., and from Vine 
Street on the north to Cedar (now South) Street on the south, 
a distance of about t m. Penn landed at New Castle on the 
Delaware on the 27th of 0 < toiler 1082 and two da\s later came 
up as far as Upland, now Chester, 15 m. south of Philadelphia, 
but when he came to his newly founded city is not known. He 
is known, however, to have presided at a meeting of the pro- 
vincial council* held Jierc on the 10th of March iGS*. and from 
that time Philadelphia was the capital of Pennsylvania until 

1 If the debt of a fity already exceeded the 7 % limit it could be I 
increased only by permission of the legislature. I 


1700, when Lancaster became the capital. During nearly the 
whole of this period it was also the most important city com- 
mercially, politically and socially in the colonies. Quaker 
influence remained strong in the city, especially up to the be- 
ginning of the TQth century; and it was predominant in Phila- 
delphia long after it had given way before the Scob h-Irish in 
the rest of Pennsylvania. Hut even in Philadelphia the academy 
(later the university of Pennsylvania) soon came under the 
control of the Protestant Episcopal Uhurcli. The first conti- 
nental congress met in Carpenters’ Hall on the 5th of September 
1774 ; the second in the old slate house (Independence llall) 
on the 10th of May 1775; and throughout the War of Indepen- 
dence, except from the 2bth of September 1777 to the i*8th of 
June 177*8, when it was in possession of the British,- Philadelphia 
was the virtual capital of tlu* colonies; it was a brilliant social 
city, especially during the .British possession. The national 
convention which framed the present constitution of the United 
States sat in Philadelphia in 17.87, and from 1790 to t*8oo the 
city was the national capital. Here Benjamin Franklin and 
Da\ id Rittenhouse made their great contributions to science*, 
and here Washington delivered his farewell address to the people 
of the United States. Here, in July and August 17*89, the 
clerical and lay delegates from the Protestant Episcopal Churches 
in the United States met and formally organized the Protestant 
Episcopal Church in the United States. Here the first bank 
in the colonics the Dank of North America — was opened in 
1 781, and here the first mint lor the coinage of the money of the 
United Stales was established in 1792. The city was visited 
with an epidemic of yellow fever in 1703 and again in 1798; 
and in 1852 nearly 1000 inhabitants died of Asiatic cholera. 

The original boundaries remained unchanged for 172 years, 
but the adjoining territory as it became populated was erected 
into eorporated distrii ts in the following order : Southwark 
(1762), Northern Liberties (1771), Moyarnensing (1*812), Spring 
Harden (iSr.j), Kensington (1820), Perm (1*844), Richmond 
(1.847), West Philadelphia (1851) ami Belmont (1*855). In 1854 
all these districts, together with the boroughs of Germantown, 
Kranldord, Manayunk, White Hall, Bridesburg and Aramingo, 
and the townships of Passvunk, Hinckley, Kingsessing, Rox- 
borough, Germantown, Bristol, Oxford, Lower Dublin, Moreland, 
Bvberry, Delaware and IVnn were abolished and the boundaries 
of Philadelphia were extended to the county lines by a single 
act of the state legislature. The consolidation was in part the 
outcome of a demand lor t fhcicncy in preserving order. There 
hud been occasional outbreaks ot disorder : on the 17th of May 
1 858 an anti abolition mob had burned Pennsylvania Hall, 
which had been dedicated three days before to the discussion 
of abolition, temperance and equality; in May 1*844 anti- 
Catholic rioters had burned St Michael’s and St Augustine’s 
< hurchcs, and minor riots had occurred in 1835,1842 and 18.(3. 
Philadelphia was»from the first strongly anti slavery in sentiment, 
and it was here in Dei ember 1835 that the American Anti- 
Slavcrv Society was organized, and in 1856,011 the anniversary 
of the battle of Bunker Hill, that the first national convention 
of the Republican party met. During the Civil War the arsenal 
and the Southwark navy yard were busy manufacturing material 
lor the Federal armies, the city was crowded with wounded 
soldiers, and here in 1864 was held the great sanitary fair for 
the benefit of the United States sanitary commission, an organiza- 
tion lor the relief and rare of wounded and sick soldiers. In 
1876, th(* centennial year of American independence, a great 
<\hibition of the industries of all nations was held in Fairrnount 
Park from the joth of May to the loth of November, and about 
lilty buildings were erected for the purpose. In October 
1882 the city celebrated the bi-centennial of the landing of 
William Penn, and in October 1908 the 225th anniversary of its 
foundation. 

* Lord Howe, wlio had been in command of the* British, embarked 
for England on the 2ph of May, and on the iSth of this month was 
held lor his farewell entertainment the famous Mischianza, a feast 
of gaiety with a tournament somewhat like those common in Ihe 
age « if chivalry, which was 111 large part planned by Captain John 
Andre. 



PI IILADELPHIANS -PHILARET 


373 


Bii’i iograpmy. — J. T. S(h;irf and 'I*. WiMcol f, History of 
Philadelphia (I ’hiladclpliia. 188}), the- slandard hisloiy ; |. 1\ 

Watson, Anna;'; of JAn/adelphia, revised ]>y \V. I \ Hazard (Phila- 
delphia, 1808). often the reiord t » f tradition; K. 1\ Allinson and 15. 
Penrose, Iduladelphia 1OS1 /SS'y : a Fhstoiy of Municipal Develop 
went (Philadelphia, i8«Sy): J. II. Yount' (ed.), Manorial Hi stay 
of the City of Philadelphia (New York, 189.5); Lillian 1. l\lv>ades, 
the Story of Philadelphia (New Yoik, 1900); T. Williams, 
" Philadelphia," in T .. P. Powell's Histone J 010ns of the Middle 
States (New \ uik, 1890); P. M. Kiting, An Historical Account of the 
Old State lion c (Philadelphia. 1891); K. K. 1’iiee, Histoiy of the 
Consolidation of Philadelphia (Lhikich lplua, 1879; and Allies 
Kepplier, Philadelphia, the Place and People (New York, 1898). 

PHILADELPHIANS, a sect of religious mystic's, founded in 
London in the latter part of the j 71 li century. In 1 f >5 ^ ])r John 
Pordage ( ifioy-ifiSr), rector n! Biadficld, Berkshire, gathered 
together a few followers of Jakob Boehnie, the chief of whom 
was Jane Lend or Leade (ncc W ard; 1^23 1704). Pordage was 
ejected from his living by the Triers in 1^55. but was restored 
in 1 6ho. Mis Lcadc had been Irom girlhood of a mystical 
ternnerarnent , and experienced phantasms which she recorded 
in a diary entitled A Fountain of Cardens, beginning in [O70, 
in which year the Philadelphian society was definitely organized. 
She drew up for it “The Laws of Paradise,** which show that 
the enterpri e was designed “ to advance the Kingdom of God 
by improving the life, teaching the loftiest morality, and enforc- 
ing the (hi t\ of universal brotherhood, peace and love.” its 
members had a strong faith in what they called the “ Divine 
Secrets,” the wonders of God and nature, the profound spiritual 
experience-; of regeneration and soul resurrection, and the 
second Adwnt. In 1(19} some of Mrs [.cade's writings were 
translated into Dutch, and bv this means and her acquaintance 
with Lranri-, Lee (1OO1 171*)), an Oxlord scholar who studied 
medicine at Leiden and be< ame her son-in-law', a connexion 
was opened up with Germany and Holland. In 1703 the Phila- 
delphians drew ii]) their confession, but they made no further 
progress and soon declined. The Holland branch withdrew*, 
and the English government forbade the society to meet. For 
many years, however, a considerable number ol people regarded 
Mrs Lcade's visions, which were published in a long series of 
writings, as proofs of her divine ('idling. In her later years she 
had a severe struggle with poverty, which was relieved by a 
pension granted by Baron Kniphauseii. 

PHILAE, an islet in the Nile above the First Cataract, of great 
beautv and interest, but since the completion of the Assuan 
dam in 1902 submerged except for a few months yearly during 
High Nile (July to October), wlvn the water is allowed to run 
freely through the sluices of the Assuan clam. Philae is the 
nearest island to the point where the ancient desert, road from 
Assuan rejoins the river south of the cataract. It marks also 
the end of the cataract region. Below it the c hannel is broad 
and straight w*it li roc ky granite islands to the west. The name 
in Egyptian was Pilak, “the angle (?) island": the Arabs call 
it Anas el Wagud, alter the hero of a romantic' tale in the Arabian 
Nights. Ancient graffiti abound in all this district, and on 
Bigeh, a larger island adjoining Philae, there was a temple as 
earlv as the reign of Tethmosis III. The name of Atnasis IL 
( 57 ° " 5.35 K-<\) i s said to have' been found at Philae, and it is 
possible that there were still older buildings which have l>e?*n 
swallowed up in later construc tions. About 45° K r - Xckhtnchl, 
the last of the native kings of Egypt, built a temple to Isis, 
most of whic h was destroyed by floods. Ptolemy Philadelphia 
reconstructed some of this work and began a large temple which 
Ptolemy Euergetes f. completed, hut the decoration, carried 
on under later Ptolemies and Caesars, was never finished The 
temple of Isis was the chief sanctuary of the Dcxleeasi'hoenus 
the portion of Lower Nubia generally held by the Ptolemies 
and Romans. The little 1 island won great favour as a religious 
resort, not only for the Egyptians and the Ethiopians and others 
who frequented the border district and the market of Assuan, 
hut also for Greek and Roman visitors. One temple or chapel 
after another sprang up upon it dedicated to various gods, 
including the Nubian Mandnlis. Krgamenes (Arkainane), king 
of Ethiopia, shared with the Ptolemies in the building. Besides 


the temple * f Isis with its birth-temple in the first court, there 
w ere smaller temples or shrines of Arsenuphis, Mandnlis, Imuthes, 
Hathor, llarendotes (a lurm of Horns) and Augustus (in the 
Roman style). In-sides unnamed ones. There were also monu- 
mental gateways, and the island was protec ted by a stone quay 
all round with the necessary staircases, &c., and a Kilometer. 
'I'he most beautiful of all the buildings is ail unfinished kiosque 
inscribed bv Trajan, well known under the name of “ Pharaoh’s 
Bed.” Graliiti of pilgrims to the shrine of Isis are dated as late 
as the end of the 5th century a.d. 'The decree of Theodosius 
1 (a.d. 378) which suppressed pagan worship in the empire was 
of little* effec t in tlu* extreme south. In a.d. 453 Maximimis, 
the general of the emperor Mareian, after inflicting a severe defeat 
on the Nobat. ie and Blemmvcs who were settled in Lower Nubia, 
and thence raided Upper Egypt, made peace on teems which 
included permission for these* heathen tribe's to visit the temple 
and even to borrow* the image* of Isis on certain occasions. It 
was not till the re'ign of Justinian, a . d . 527-565, that the temple 
of Philae was finally closed, and the* idols taken to Constantinople. 
Remains of Christian ^churches we're* disclosed by the thorough 
exploration carried out in 1895 1890 in view of the Barrage 
sc heme, undcT the direction of Captain Lyons. The accumula- 
tions of rubbish on the island were cleared away and the walls 
and foundations of the* stone* buildings were all repaired and 
strengthened before the dam was completed. The annual 
flooding now appears to be actually beneficial to the stonew'ork, 
by removing the* disintegrating salts and incrustations. The 
tops of most of the buildings and the whole nuc leus of the 
temple of Isis to the floor remained all the year round above 
the water level until the dam was raised another 26 ft.— a work 
begun in 1007 when the temples were entirely submerged 
except eluting July October. But the beauty of tlu* island and 
its ruins and palm trees, the joy of travellers and artists, is 
almost gone. 

See II. (L 1 A'ons, A Pepoil on the Island and Temples of Philae 
(Cano, i 8 oc>), with miimroiis plans an<l photographs; a srcoml 
icpotl. A lupo) t on the Temples vf Philae (lonS), deals with tin* 
eoiuhlion ol the ruins as a lice led by the nniueo ions or < asioned by 
tin* fillin'.; ol the Assuan dam; Baedeker's Jigvjd; and on the elicits 
ot the sulunei stun, Ac., n polls in Annates da service des antiijiati s, 

(!'• Ll. C.J 

PHILARET [Theodore Nikitich Romanov | (.H553 1633), 

| patriarch ol Moscow, was tin* second son of the boyar Nikita 
j Romanovich. During tin* reign of his first cousin Theodore I. 

( r 58 \ 1508), Theodore Romanov distinguished himself both as 
a soldier and a diplomatist, lighting against the Swedes in 
1590, and conducting negotiations with the ambassadors of the 
emperor Rudolph 1 1 . in 1593 1594. On the death of the childless 
tsar, he was the popular candidate for the vacant throne; but 
he acquiesced in the election of Boris Godunov, and shared the 
disgrace of his too powerful family three years later, when Boris 
compelled both him and his wile, Xenia ('hestovaya, to take 
monastic \ ows under the names of Philarct and Martha respec- 
tively. Philaret was kept in the strictest, confinement in the 
Antonicv monastery, where he* was exposed to every conceivable 
indignity; hut when the pseudo-Demetrius overthrew the 
i Godunovs he released Philaret and made him metropolitan of 
! Rostov (1605). In t 6o<) Philaret fell into the hands of pseudo- 
i Demetrius If., who named him patriarch of all Russia, though 
I his jurisdiction only extended over the very limited area w r hich 
| acknowledged the impostor. From ibro - 1618 he was a prisoner 
j in the hands of the Polish king, Sigismund III., whom he refused 
j to acknowledge as tsar of Muscovy on being sent on an embassy 
to the Polish camp in ifiio. He was released on the conclusion 
the truc e of Dculino (F«l>. 13. 1619), and on the 2nd of June 
I w!is canonically enthron <1 patriarch of Moscow. Henceforth, 

I till his death, the established government of Muscovy was a 
; dianhv. From ifiio to H133 there were two ac tual sovereigns, 
Tsar Michael and his lather, the* most holy Patriarch Philaret. 
i Theoretically they were co-regents, hut Philaret frequently 
j transacted affair* of state without consulting The tsar. He 
replenished the treasury by a more cquable%and rational system 
of assessing and collecting the taxes. Hjs most important 
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domestic measure w as the chaining of the peasantry to the soil, 
a measure direc ted against the ever-increasing migration of tlte 
down-trodden serfs to the steppes, where they became free- 
booters instead of tax-payers. The taxation of the tsar’s 
slyuzhnuie lyudi , or military tenants, was a first step towards 
the proportional taxation of the hitherto privileged ('lasses, 
’hi la rot's zeal for the purity of orthodoxy sometimes led him 
into excesses : but he encouraged the publication of theological 
works, formed the nucleus of the subsequently famous Patri- 
archal Library, and commanded that every archbishop should 
establish a seminary for the clergy, himself setting the example. 
Another great service rendered by Philaret to bis country was 
the reorganization of the Musco\ ite army with the help of foreign 
officers. II is death in October 1633 put an end to the Rus.su- 
Polish W ar (1632 33), w itlulraw ing the strongest prop from an 
executive feeble enough even when supported by all the weight 
of his authority. 

See K. N. Hum. 1 he bust Romanovs (London. 1903); S. M. Solovev, 
Jhst. of Russia (Kus.). M-»l. ix. (Si lvtersb., 1893, Ac.). (K. X. H.) 

PHILATELY (Gr. loving, and dr€/W/s\ tree of tax), the 

study and collection of postage-stamps and other marks ol pre- 
payment issued by post-offices. The fancy for collecting postage- 
stamps began a short time after the issue of the first British 
pennv and two-penny stamps in iS.jo (see Post and Postal 
Service). Dr Gray, an official of the British Museum, began 
collecting them soon after their appearance, and an advertise- 
ment in an issue of The Times of 1841 asks for gifts of cancelled 
stamps for a young lady. In 1842 the new hubby was ridiculed 
in Punch . It was not until about i860, however, that stamp 
collecting began to be systematically carried on with full regard 
to such minutiae as the different kinds of paper, water-marks, 
perforation, shade ol colour and distinctive outline. About 
1 86 2 a teacher in Paris directed that foreign stamps should be 
collected and pasted upon the pages of his pupils’ atlases and 
geographies according to countries, and this may have been the 
first form of the systematic classification of stamps in a collection. 
Of existing collections the oldest were begun between 1853 and 
i860, by which year French collectors had assumed especial 
prominence. Professional dealers now made their appearance, 
aijd in t86i philatelic literature, now of vast extent, was in- 
augurated by the publication in Strasburg of a catalogue of 
stamps issued up to that time. The Paris collectors were the 
first to classify stamps, measure them by the gauge, note the 
water-marks and separate the distinct issues of each country. 
Collecting with due regard to the relationship of different issues 
is called jhling. The first English catalogue was issued in 
1862, followed in December ol the same year bv The Stamp 
Collectors Review and Monthly Advertiser , published in Liverpool, 
the first philatelic periodical, the second, The Stamp Collector's 
Magazine , appearing in 1863. In 1863 also appeared Le Timbre- 
Paste , a Brussels journal. Up to 1910 over 800 philateli 
periodicals had appeared. 

Although small bodies of enthusiasts had banded together 
in England, France and the United States for the study and 
collection of postage-stamps as early as 1865. it was not until 
1869 that the first great club, the Philatelic Socielv of London , 
still the most important in the world, was founded. Other 
societies in Great Britain are the Junior Philatelic of London, 
and those of Birmingham, Manchester, Edinburgh and Leith. 
The leading society in America is the American Philatelic 
Association; in France the Societe frail (disc dr timbrologie ; in 
Germany the Internationally Philatelistcn-Verein. More than 
400 such organizations are now' in existence, the majority of 
them in the United States and Germany. At a philatelic con- 
gress, held in London in 10 10, the formation of a universal union 
of philatelic societies “ to discourage unnecessary or speculative 
issues ’’ was considered. 

Not only the stamps tltemselves were collected, but “ entires,” 
i.e. postcards, envelopes with the -tamps still adhering, &e. 
Marks of prefjaymtmt at last became so numerous that, about 
1880, specialists bi#an to appear, who restricted their collections 
to the Mamps oflMune particular country or ronlinml, or to 
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j postcards or newspaper-wrappers alone. The moot extensive 
and valuable stamp collection in the world, that of Baron P. 
| von Ferrary of Paris, was begun about 1865. This col led ie 
which cost its owner at least £'250,000, contains a cancelled and 
an uneaneelled specimen of each stamp. The next greatest 
, collection is that bequeathed to the British nation in 1891 bv 
j T. K. Tapling, M.P., now in the British Museum. Among other 
important collections may be mentioned those in the German 
Postal Museum in Berlin, of King George V. of England, W. B. 
j Avery. 11 . J. Duveen and the earl of Crawford. The largest 
j sum realized for an entire collec tion was £27,500, which was paid 
i for that of M. P. Castle, consisting of European stamps only. 
| The value of a stamp depends partly upon its age, but much 
! more upon its rarity, which again is dependent upon the number 
of the particular stamps originally issued. Most stamps have 
a quoted value, but some possess a conventional value only, 
such as those of which only one or two specimens aie known to 
1 exist ; fur instance, the onc-ccnt stamp of the 1856 issue of British 
; Guiana (one known copy); the Italian 15 centesimi stamp of 

• 1865 converted bv an overprint into 20 centesimi (one copy); 
j the Cape of Good Hope triangular, printed by mistake on paper 
1 nt ended for stamps of other colonies (four copies); and the 2 cent 

stamps of the earliest issue of British Guiana (ten copies). The 
» best known of the very rare stamps are the id. and 2d. “ Post- 
Office ” Mauritius, for which higher prices have been paid than 
for any other stamps, although 23 copies are known to exist 
! out of the 1000 issued. For a fine specimen of these Mauritius 
| stamps £2000 has been offered. Two of them have been sold 
! for £2400. Philatelic exhibitions such as those held in London 
I in 1890 and 1897 ;in( l Manchester in 1909 have proved 
| popular. 

*’ Reprints ” are reimpressions, taken from the original plates, 
j of obsolete stamps, and have a much smaller value than speri- 

• mens of the original issue. Forgeries of the rarer stamps are 
common but are easily detected. Modern postage-stamp albums 
arc often beautiful specimens of the printer’s art, reproductions 
of every known stamp being given in the original colours. 

1 See W. J. Hardy an«l K. ]>. Paeon, The Stamp Collator (London, 
L898) ; Oh\cr Firth, Postage Stomps and their Collection (1897); 
F. J. Melville, A BC of Stomp Collecting [ 1903); Caiman and Collin. 
Catalogue for Advanced Collectors (New York, 1902); Hastings 
F. Wright and A. H. Crceke. History of the Adhesive Stomps of the 
British Isles (London, j8qq); J. K. Tiffany. Stamp Collector's Library 
Companion (Chicago, 1880); Luff, The Postage Stomps of the United 
, States (New* York, 1902); \V. E. Daniells, History of British Post 
nun hs (London, 1898); L. Salefranque, Lc Timbre a trovers I’hisloirc 
( Rouen, i8<)«»); R. Scnf, Htustricrtcr Postwerthzeichenhatalog (Leipzig, 

| annually); Krotzscli, Permanenles Handhuch der Pustfrcnnarhenhundc 
; (Leipzig, annually); periodicals: The, London Philatelist (monthly); 
j Jlluslnnte Brief mar hen-/ citung (Leipzig). 

j PHILEMON (c. 361- 263 n.r:.), Greek poet of the New Comedy, 
j was born at Soli in Cilicia, or at Syracuse. He settled at Athens 
early in life, and his first play was produced in 330. He was a 
contemporary ’and rival of Menander, whom he frequently 
vanquished in poetical contests. Posterity reversed the verdict 
and attributed Philemon’s successes to unfair influence. He 
made a journey to the east, and resided at the court of Ptolemy, 
king of Egypt, for some time. Plutarch (/)e Cohibenda Ira y 9) 
relates that on his journey he was driven by a storm to Cyrenc, 
and fell into the hands of its king Magas, whom he had formerly 
satirized. Magas treated him with contempt, and finally dis- 
missed him with a present of toys. Various ac counts of his death 
i arc given; a violent outburst of laughter, excess of joy at a 
j dramatic victory, or a peaceful end while engaged in composing 
his last work (Apulcius, Florida , 16 ; Luc ian, Macro b. 25; 
j Plutarch, An Seni , p. 725). Of the ninety-seven plays which 
; lie is said to have c omposed, the titles of fifty-seven and 
i c onsiderable fragments have been preserved. Some of these 
! may have been the work of his son, the younger Philemon, 
j who is said to have composed fifty-four comedies. The 
! Merchant and The Treasure of Philemon were the originals 
1 respectively of the Mercator and Trinununus of Plautus. The 
I fragments preserved by Stobaeus, Athenaeus and other writers 
| contain mm h wit and good sense. Quintilian (lu^tit. x. 1. 72) 
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assigned the second place among the poets of the New Comedy 
to Philemon ; and Apuleius, who had a high opinion of him, has 
drawn a comparison between him and Menander. 

See A. Mcitn-kc*. Menandri et Philt manis reliquiae (1S25, inclinling 
Hi ntley's emendations); T. Kuck, Cobucuruni uructLium jiagmnita , 
( 1 SS.j ) , vol. iii. j 

PHILEMON, EPISTLE TO, a scripture of the New Testament. • 
Onesirnus. a lave, hftd robbed (vv. it, iS jo) and run awav I 
/ mm his mast r Philemon, a prospiTous and inthiential Christian | 
citizen of Colnssat 1 (Col. i\\ g), oil hi r ulTeiice rendering him liable ; 
to be cruiilietl. Voluntarily or a« 1 idcntallv, he came ucios.n | 
Paul, who won him over to the Christian faith. In the few j 
tactful and (harming lines of this brief note, the apostle sends j 
him back to his master with a plea for kindly treatment. After j 
greeting Phil, mon and his wife, with Arehippus (possibly their 
son) and the Christians who met for worship at Philemon’s house 
(vv. 1 2), Paul rejoices over (vv. 17) his correspondent’s 
character: it encourages him to make an appeal on behalf of 
the unworthy Onesirnus (8 -21), now returning (Col. iv. g) along 
with Tychicus to Colossae, as a penitent and sincere (Christian, 
in order to lesume his place in the household. With a line or 
tw'O of personal detail (22 25) the note closes. 

Rome would he a more natural rendezvous for fugitivarii 
(runaway slues) than Caesarea (Hilgenfeld and others), and 
it is probable that Paul wrote this note, with Philippians and 
Colossians, lrom the metropolis. As Eaodicea is close to Colossae 
it does not follow, even if Arehippus he held to have belonged 
to the former town (as Light fool argues from Col. iv. 1 3— 17), 
that Philemon’s residence must have been there also (so A. 
Maicr, Thiersch, WieseJer, &c.). Paul cannot have converted 
Philemon at. Colossae (Col. ii. 1), but. elsewhere, possibly at 
Ephesus; vet Philemon may have 1 been on a visit to Ephesus, 
for, even were the Ephesian Onesirnus of Ignatius (Kph. ii.) the 
Onesirnus of this note, it would not prove that he had always 
lived there. No adequate reason has been shown for suspecting 
that the note is interpolated at any point. The association of 
Timothcus with Paul (v. 1) does not involve any official tinge, 
which would justify the deletion of *<u Ti/xoflcos 6 dScA^o? fiov in 
that verse, and of yfiCav in vv. 1-2 (so llolt/.rnann), and liuusrath 1 : 
suspicions of the allusion to Paul as a prisoner and of v. 12 arc | 
equally arbitrary. The construction in vv. 5-6 is difficult, but i 
it yields to exegetieal treatment (ef. especially ITaupCs note), 
and does not involve the interpolation of matter by the later 
redactor of Colossians and Ephesians (Iloltzmann, Hausrath , 
and Bruckner, Rcihenfolge d. paid. Briejc , 200 sap). j 

The brevity of the note and its lack of doctrinal significance j 
prevented it from gaining frequent quotation in the early j 
Christian literature, but it appears in Marcion’s canon as well j 
as in the Muratorian, whilst Tcrtullian mentions, and Origen I 
expressly quotes it. During the 19th century, the hesitation j 
about Colossians led to the rejection of Philemon by some critic s j 
as a pseudonymous little pamphlet on the slave question j 
an aberration of literary criticism (reproduced in Eticy. Bib. , 
3693 seq.) which needs simply to be chronicled. It is interesting j 
to observe that, apart from the letter of commendation for j 
Phoebe (Rom. xvi.), this is the only letter in the New' Testa | 
ment addressed, even in part, to a woman, unless the second 
epistle of John be taken as meant for an indi\ idual. j 

Bibliography. — In addition to most commentaries on Colossians j 
and to Dr M. R. Vincent's edition of Philippians, compare speci d j 
cxcgctical studies by R. Rollock (C.encva, 1O0 2), (L C. Storr (1781), 

J. K. I. Demme, Erlddviing d. Philt mon-Brie fes (1844); H. A. Peter- . 
mann, Ad fid cm vcrswmtm . . . cum carum textu ong. gracce (Berlin, 
1844); M. Rothe, Pauli ad. Philem. tpistolae inter pniatin historico - J 
rx egetica (Bremen, 1844); and 1 L J. Holtzmann. Zeitschnft (< 1 ’ 
wissen. Th cologic (1S73). pp. 428 sj<|., besides the essays of J. O. ( 
Klotzsch, De occasione ct indole epistolae ad Miilem. (1792); B. H. 
Wildschut, Devi dirt inn is et srrmonis clegantia in epistola ad Philent. j 
(1809) ; and J. P. Esscr, Per Brief an Philemon (1875). An up to-daty | 
survey of criticism is furnished bv Dr J. H. 13 ernard in Hastings'" 
Dictionary of the Bible, iv. 832-854, ami a good exposition may be 
iound in Z. Weber's Dev Brief an d. J'hilenwn, tin l orbild fur dir J 

1 History of the. New Testament Times (1S95), iv. 1 22-1 2 b Sei , ( 
i'ii thi-., Schfiiki 1 ’* Bihrl I euk'm. i\ . 331 332. 


christl. Behandlung sozialcr Fragen (1896), as well as in Dr A. II. 
Drysdalc’s devotional commentary (London, igo<>). (J. Mr.) 

PHILEMON and BAUCIS, the hero and heroine of a beautiful 
story told by Ovid (Metam. viii. 610-715), the scene of which 
is laid in Phrygia. Zeus, accompanied by Hermes, visited earth 
in human form; tired and weary, they sought shelter for the 
night, but all shut their doors against them except an aged 
couple living in a humble cottage, who afforded them hospitality. 
Before their departure the gods revealed themselves, and hade 
their hosts follow them to the top of a mountain, to escape the 
punishment destined to fall oil the rest of the inhabitants. The 
country was overwhelmed by a flood; the cottage, which alone* 
remained standing, was changed into a magnificent temple. 
The gods appointed Philemon and Baucis priest and pricstcs 
and granted their prayer that they might die together. After 
many years they were changed into trees — Philemon into an 
oak, Baucis into a lime. The story, which emphasizes the 
sacred duty of hospitality, is probably of local Phrygian oiigin, 
put together from two widely circulated legends of the visits 
of gods to men, and of the preservation of certain indiv idua’s 
from the flood as the reward of piety. It lingers in the account 
(Arts xiv.) of the healing of the lame man by Paul at Lystra, the 
inhabitants of which identified Paul and Barnabas with Zeus 
and Hermes, “ come down in the likeness of men." 

Similar stories are given in J. Chimin, Deutsche Mythologie (Eng. 
trans., 1883, ii. 58 o. ami ni. 38). 

PHILES, MANUEL (r. 1275 1345), of Ephesus, Byzantine 
poet. At an early age he removed to Constantinople, where 
lie was the pupil of (Jeorgius Pachymeres, in whose honour he 
('(imposed a memorial poem. Philcs appears to have travelled 
extensively, and his writings contain much information concern- 
ing the imperial court and distinguished Byzantines. Having 
iffended one of the emperors by indiscreet remarks published 
in a chronography, he was thrown into prison and only released 
after an abject apology. Philes is the counterpart of Theodoras 
Prodromus in the time of the (’ornneni; his character, as shown 
in his poems, is that of a begging poet, always pleading poverty, 
and ready to descend to the grrssest flattery io obtain the favour- 
able notice ol the great. With one unimportant exception, his 
product ions are in verse, the greater part in dodecasyllifbie 
iambic trimeters, the remainder in the. fifteen syllable “ political ” 
measure. 

Mules was the author of poems on a great vaiiety of subjects : on 
the character islu s ol animals, chit fly t a'-cd upon Aelian and Oppian, 
a didactic poem of ‘■/•me 2000 lines, d« dilated to Michael 1 alneo 
logus; on the eh ghaut; on plants; a nee rr logical poem, probably 
written on the (hath of one ol the muis ot the. inipciial house; a 
panegyric on J(hn Cantacu/enc, 111 the ioim of a dialogue; a con- 
versation Ixturin a man and His font; on etch -iaslical subjects, 
such as church festivals, (linstkm lulicls, the saints and fathers 
of the church; on works of art, porliaps the most valuable of all his 
pieces for their tearing on 1'yzanline iconograf liv, since the 
writer had before him the woihs he describes, and also the most, 
successful from a literary j omt of \ic\v; occasional poems, many of 
which are simply begging letters in verse. 

Editions : the natural histoiy poems in E. Lehrs and E. Diibnw, 
Poet ae bucolic i ct didot tici (Didot series, 184(1); Manuelis I hilae 
Carolina incdita, ed. A. Martini (i«,io); Manutlis I hilae Carmina 
ed. E. Miller (1855-1857). See also ( . Krumbaeher, (uschichtc dtr 
by: anfmischen Lxtteratur (1897). 

PHILETAS of Cos, Alexandrian poet and critic, flourished 
in the second half of the 4th century n.c. lie was tutor to the 
son of Ptolemy I. of Egypt, and also taught Theocritus and the 
grammarian Zcnodotus. Ilis thinness made him an object of 
ridicule; according to the comic poets, be carried lead in his 
shoes to keep himself from being blown away. Over- study of 
Megarian dialectic subtleties is said to have shortened his life. 
His elegies, chiefly of an arnatorv nature and singing the praises 
of his mistress Battis (or lfittis), were much admired by the 
Romans, lie is frequently mentioned by Ovid and Propertius, 
the latter of whom imitated him and preferred him to his rival 
(’allirnachus, whose superior mythological tyre wiis more to the 
taste of the Alexandrian critics. Philetas % was also the author 
of a vocabulary called W A rtnera. explaining tty* meanings of no< 
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and obscure words, including words peculiar to certain dialects; 
and of notes on Horner, severely criticized by Aristarchus. 

Fragments ctWlcd bv N. Bach (1828), and T. Bcr«k. Boetae Ivrm 
gr arc i ; set* also E. \V. Maass, Dc tnbus Philetae carnnnifnts (1 893). 

PHILIDOR, FRANCOIS ANDR^ DANICAN (1726-1705). 
French composer and chess-player, was born at Prcux, on the 
7th of September 1 726, of a musical family. The family name 
was Panican, but that of Fbilidor, added in the middle of the 
17th century, eventually supplanted the older name. Francois 
Andr6 received a musical education as a member of tin* corps 
of pages attached to the orchestra of the king; and subsequently 
he earned his living by giving lessons and copying music. Much 
of his time was, however, devoted to chess, at which he soon 
became an expert. He spent many years in travelling on the 
Continent and in England, meeting and defeating the most 
noted players of the time, and is regarded as the strongest player 
and greatest theoretician of the 18II1 century. Returning to 
France in 1 754. he resolved to devote himself seriously to musical 
composition, and after producing several works of minor im- 
portance brought ouf at Paris, in the year 1750, his successful 
light opera, Blaise Jr Savetier , which was followed by a number 
of others, notably T.e SoJdat magiden (1760), T.r Jardinier et son 
seigneur (1761), Le Sorrier (1762). and Tom Jones (1764). He 
died in London on the 51st of August 1705. 

PHILIP (Hr. <FiAt7T7rrK, fond of horses, from to love, 

and ZWos, horse; Cat. Philippas, whence c.g. M.II. Ger. Philippes , 
Dutch Filips , and, with dropping of the final s, It. Filippo , Fr. 
Philippe , Her. Philipp , Sp. Felipe ), a masculine proper name, 
popularized among the Christian nations as having been that 
of one of the apostles of Christ. Notices of distinguished men 
who ha\e borne this name are arranged below in the following 
order: (1) biblical; (2) Kings of Macedonia, France, Germany 
and Spain; (p other rulers. 

PHILIP, one of the twelve apostles, mentioned fifth in all 
the lists (Matt. x. 3; Mark iii. 18; Luke vi. 14; A< Is i. 15). He 
is a mere name in the Svnoptists, but a figure of some prominence, 
in the Fourth Gospel. There he is said to have been “of Belh- 
saida, the city of Andrew and Peter,'' and to ha\e received his 
call to follow Jesus at. Bethany, having previously been, it would 
se/un, a disciple of the Baptist (John i. 43, 44; rf. 28). Philip 
was at that time the means of bringing Nathanael to Jesus 
( John i. 45), and at a later date he, along with Andrew, carried 
the request of the inquiring Greeks to the Master (John xii. 22). 
Philip and Andrew alone are mentioned by name in connexion 
with the feeding of the live thousand (John vi. 5, 7), and Philip 
is also one of the few interlocutors in John xiv. Slight though 
these reference* are, all agree in presenting Philip as of an inquir- 
ing and calculating character, slow to take the initiative, but, 
when convinced of the path of duty, thoroughly loval in following 
it. After the resurrection he was present at the election of 
Matthias as successor to Judas, but he does not again appear 
in the New Testament hLtory; it is, however, implied that he 
still continued in Jerusalem after the outbreak of the first 
persecution. 

Little reliance can be placed on the traditional accounts of 
Philip, owing to the evident confusion that had arisen between 
him and the evangelist of the same name, who appears in the 
book of Acts (see below*). According to Polycratcs, bishop of 
Ephesus, in his controversial letter written to Victor of Rome 
towards the end of the 2nd century (op. Fusel). Tl. E. iii. 31, 
v. 24), the graves of Philip “ of the twelve apostles,” and of 
his two aged virgin daughters wen; in (the Phrygian) Ilierapolis ; 
a third daughter, “ who had lived in the Holy Ghost,” was buried 
at Ephesus. With this may be compared the testimony of 
('lenient of Alexandria, who incidentally (Strom, iii. 6) speaks 
of “ Philip the Apostle ” as having begotten children and as 
having given daughters in marriage. On the other hand, 
Proclus, one of the interlocutors in the “ Dialogue of Gains. ” a 
writing of somewhat later date than the letter of Polverates, 
mentions (ap. Eustb. Tf. /£., iii. 31) “ four prophetesses, the 
daughters of Philip at Ilierapolis in Asia, whose tomb .and that 
of their father arefto be seen there,” where the mention of the 


daughters prophesying identifies the person meant with the 
Philip of Acts (cf. Acts xxi. 8). The reasons for setting aside 
this latter identification, and for holding that the Philip who lived 
at Ilierapolis was the Apostle are clearly stated bv Light foot, 
Colossians (2) note 3, p. 45 seq., and fresh confirmation of his view 
has recently been afforded by the discovery of an inscription 
at Ilierapolis, showing that the church there was dedicated to 
the memory “ of the holy and glorious Upostle and theologian 
Philip” (Ramsay, Cities and Bishoprics 0/ Plnvgia , vol. i. 
pt. ii. p. 552). 

See also Tnrssen. " Die Toehter <1es Philippas ” in tin* Zeitschrift 
fur die ncutestamciitliche Wissensehaft (1901), pp. 289 sqq. The other 
view, that the Philip of Ilierapolis is the Philip of Act , is taken by 
/aim. Forschitngvn zur Gene hi elite des neutcstamentli hen Kanons 
(1900), vi. 158 sqq. 

A later stage of the tradition regarding Philip appears in 
various late apocryphal writings which have been edited by 
Tischendorf in his Acta a postal or tun apocrypha, and in his 
Apocalypses apocryphae . According to the Acta Philippi , a 
work belonging at the earliest to the close of the 4th century 
(seeZahn, op. cit. pp. 18 sqq.), Philip, with Bartholomew and his 
own sister Mariamne, exercised a widespread missionary activity, 
preaching not only throughout Asia Minor, but also in Hellas 
the city of the Athenians, in Scythia, and in Gaul, &c. According 
to one account he died a natural death; according to another 
he was hanged or crucified, head downwards. An apocryphal 
gospel, which describes the progress of the soul through the next 
world, bears his name (Hennecke, Nenlcstamenllichc A pokryphen , 
1904, p. 40 seq.). 

Since the 6th century Philip has been commemorated in the 
West, along with St James the Less, on the 1st of May, their 
relics being deposited in the same church in Rome; in the Eastern 
Church Philip's day is the i.jth of November, and that of James 
the Less the 23rd of October. 

PHILIP, “ the evangelist,” is first mentioned in the Acts 
(vi. 5) as one of “ the seven ” who were chosen to attend to 
certain temporal affairs of the church in Jerusalem in conse- 
quence of the murrnurings of the Hellenists against the Hebrew's. 
After the martyrdom of Stephen he went to “ the city of 
Samaria,” where he preached with much success, Simon Magus 
being one of his converts. He afterwards instructed and baptized 
the Ethiopian eunuch on the road between Jerusalem and Gaza; 
next he was “caught away ” by the .Spirit and “ found at Azotus ” 
(Ashdod), whence “ passing through he preached in all the cities 
till he came to Caesarea ” (Acts viii .). Here some years after- 
wards, according to Acts xxi. 8, 9, where lie is described as “ the 
evangelist ” (a term found again in the New Testament only 
in Eph. iv. r r ; 2 Tim. iv. 5), he entertained Paul and his com- 
panion on their way to Jerusalem; at that time “ he had four 
daughters which did prophesy.” At a very early period he 
came tf) be con/ou ruled with the apostle Philip (see above); the 
confusion was all the more easy because, as an esteemed member 
of the apostolic company, he may readily have been described 
as an apostle in the wider sense of that word (see further Salmon, 
lntrod. to the New Testament , 7th ed., p. 313 sqq.). A late tradition 
describes him as settling at Tralles in Asia Minor, where he be- 
came the overseer or ruler of the church. “ Philip the deacon ” 
is commemorated on the 6th of June. 

PHILIP I., king of Macedonia, a semi -legendary prince, son 
of Argaeus, was, according to Herodotus (viii. 137-139) and 
Thucydides (ii. 100), the third of the Macedonian kings. In the 
texts of Dexippus and Eusebius he ranks sixth, Caranus, Coenus 
and Thurimas (or Turimmas) heing there regarded as the pre- 
decessors of Pcrdiccas 1 ., whom Herodotus and Thucydides 
regard as the first king of Macedonia. Eusebius and Dexippus 
assign to Philip I. a reign of 38 and 35 years respectively. There 
is, however, no real evidence for his existence. (F. pq b.) 

PHILIP II. (382 336 n.<\), king of Macedonia, the son of 
Amyntas IT, and the T.ynccstian Eurydice, reigned 3^9-336. 
At his birth the Macedonian kingdom, including the turbulent 
j peoples of the hill-country behind, was very imperfectly con- 
I solidated. In 370 Amyntas died, and the troubled reign of 

t 
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Philip's eldest brother, Alexander 11., was rut short in by 
his assassination, lbs murderer, Ptolemy of Alorus, ruled as 
recent for the young Pcrdiceas, Amyntas's second son. In $(>7 
Philip was drlivi red as hostage to the Thebans, then the leading 
power of (ireei e (by whom does not seem clear). During the 
three years he spent at Thebes the boy no doubt observed and 
learnt much. When he returned to .Macedonia (364) Perdiceas 
had succeeded in getting rid of Ptolemy; but he fell in 3(10 350 
before an onset of the hill tribes instigated by the queen-mother 
Eurydiee, lea\ mg only an infant son. Various pretenders sprang 
up and the kingdom fell into confusion. Philip seized the throne 
and drove back his rivals. He now began the great task of his 
life the creation of the Macedonian national army. Thu fust 
experiment he made with this new oigunism was brilliantly 
successful. The hill tribes were broken by a single battle in 35S, 
and Philip established his authority inland as far as Hike 
Ochrida. In the autumn of the same year he took t hi* At hen 'an 
colon v, Amphipolis, which commanded the goldmines of Mt 
Pangaeus. Their possession was all-important for Philip, and 
he set there the new city, called after him, Philippi. Athens 
was temporarily pacified by assurances that Amphipolis would 
be handl'd over to her later ou. The* work of fashioning the 
Macedonian army occupied Philip for the next Few yen is, whilst 
his diplomacy was busy securing partisans within the states of 
dree re. He avoided as yet a forward policy, and having taken 
Pydnaand Potidaea soon after Amphipolis, lie made them over 
to the Olynthian eonfederation (see Oi.wrm s). 1 1 is marriage 

with the fierce witch-woman, Olympias, daughter of the Epirote 
king, falls in this period, and in 35b she bore him hisgreater smi, 
Alexander. In .35.3 Philip was ready for strong action. He fust 
attacked Abdera and Maronca, on the Thracian sea board, and 
then took Met hone, which belonged to Athens. An overt brem h 
with Athens was now inevitable. In the same summer he in- 
vaded Thessaly, where the Aleuadae of Larissa ranged themselves 
on his side against the tagus Lvcophron, “ tyrant " of Pherae. 
Pherae called in the help of the? Phocian mercenaries, who had 
profaned Delphi, and Philip met with a check. He had, how ever, 
the advantage of now being able to present himself to the (hecks 
as the champion of Apollo in a holy war, and in 352 the Mace- 
donian army won a complete victory over the Pheraeans and 
Pliocians. This battle made Philip tagus of Thessaly, and he 
claimed as his own Magnesia, with the important harbour of 
Paga sue. Hostilities with Athens did not yet take plan*, but 
Athens was threatened by the Macedonian party which Philip's 
gold created in Euboea. 

From ,352 to 346 Philip did not again come south. lie was 
active ill completing the subjugation of tin* P>al kail hill country 
to the west and north, and in reducing the (Irrck cities of the 
('oast as far as the llebrus (Matitza). For the chief of these, 
indeed, Olynthus, he continued to profess friendship till its 
neighbour cities were in his hands. Then, in .34(1, he opened war 
upon it. Athens, to whom Olynthus appealed, seiTt no adequate 
forces, in spite of the upbraidings of Demosthenes (see his 
Olynthiacs ), and in the spring of 347 Olynthus lell. Philip razed 
it to the ground (see OlANTlirs). Macedonia and the regions 
adjoining it having now been sceurclv consolidated, Philip 
celebrated his “ Olympian ” games at Diu in. In 447 Philip 
advanced to the conquest of the eastern districts about the 
llebrus, and compelled the submission of the Thracian prince 
Gersobleptes. Meanwhile Athens had made overtures for peace 
(see the Dr falsa Irgatione of Demosthenes), and when Philip, 
in 346, again moved south, peace was sworn in Thessaly. 'I lie 
time was come for Philip to assert himself in Greece, and the 
Phocians, who still dominated Delphi and held Thermopylae, 
could furnish a pretext to the champion of Pan- Hellenism and 
Apollo. The Phocian mercenaries at Thermopylae were bought 
off and Philip crossed into central Greece. Here he made Thebes 
his ally and visited the Phocians with crushing vengeance. 
Idle Pythian games of 34b were celebrated at the delivered 
Delphi under Philip's presidency. Pan-Ilellenie enthusiasts 
already saw* Philip as the destined < aptain-gnu-ral of a national 
crusade against Persia (Isocrates, l'lulij>l>its , about 315). And 


such a position Philip had determined to socuie : the Mai edonian 
agents continued to work throughout the Greek states, and in 
the Peloponnesus Sparta soon found herself isolated. Euboea, 
too, submitted to Macedonian in Hue nee, and even received some 
garrisons. Hut more work had to be clone in the Balkan high- 
lands. In 444, or one of the following years, the Macedonian 
arms were carried across Epirus to the Adriatic. In 342 Philip 
led a great expedition north “ comparable to nothing in antiquity 
since Darius' famous march to Scythia.” in 341 his army was 
still campaigning in eastern Thrace, when Philip felt compelled 
to show his presence in Thessaly. During these years, although 
Athens had not overtly broken the peace of 34b, there had been 
various diplomatic Picket mgs and hostile intrigues between the 
two powers (cf. the PJuli ’/»/>/V.v of Demosthenes). Athens had 
even sent emissaries to the Peisian court to give warning of the 
proposed national crusade. She now egged on the cities ol the 
Pmpontis( Bv /antium. Pet intluis, Sclv mbria), whofeltthemsclves 
threatened by Philip's Thracian conquests, to declare against 
him. The sieges of Perintluis and By /antium (340, 331;) ended 
in Philip's meeting with a signal theck.dut* in some measure to 
the help afforded the besieged cities by Athens and her allies. 
Philip's influence all over Greec e was compromised. But befotc 
marching south lie led another expedition across the Balkans 
into the country now called Bulgaria, and returned to Pella with 
much spoil bill severely wounded in the* thigh. J11 33S he once 
more crossed into central Greece. The pict.ext was the con- 
tumacy shown by the Locrian town Amphissa to the rulings 
of the Amphictyonic Gounod. Philip's fortification of Elatca 
filled Athens with alarm. Thebes was induced to join Athens; 
so were some of the minor Peloponnesian slates, and the allies 
took the field against Philip. This opposition was crushed by 
the epoch making battle ot Chaeroncia, which left Greece at 
Philip's feet. In the following year (337) Philip was in the 
Peloponnesus, and a congress ol the Greek states at the Isthmus 
(from whi(h, however, Sparta held sullenly aloof) recognized 
j Philip as captain-general lor the war against Peisia. Philip 
j returned to Ma< cdmiia to complete his picpa rations ; an advanced 
j force was sent into Asia in the spring of 33b. But Philip's plans 
were suddenly blasted by his assassination Ml the same vear 
during the marriage festival of lcs daughter at Acgae, the ol^l 
capital of Macedonia. Hr left, however, in the Macedonian 
army a splendid instrument whuh enabled bis son within ten 
yea is to < hange the hue of the uni Id. 

Philip stands high among the makcis ol kingdoms. Restless 
energy, determination, a faculty for animating and organizing 
a strong people, went with unscrupulous duplicity and a full- 
blooded vehemence in the. pleasures ol sense. Yet Philip was not 
untouched by ideal eonsidcrations, as is proved bv the respect, 
110 doubt sincere, which lie showed for Hellenic uilture, by the 
forbearance and deference with which he treated Athens, the 
sacred city of that culture and his mortal foe. A spe< ial interest, 
belongs to the Macedonian kingdom as it was shaped by Philip, 
since, it forestalls a system which was not to find the time ripe 
I for it in European history till many centuries later the national 
j kingdom quickened with the culture developed by thr ancient 
! city-states. The national kingdoms founded by the Northern 
, races, after the fall of the Roman Empire, under the influence 
; of the classical tradition, an* the beginnings of the modern 
I European system; Philip of Macedon foreshadows Thcndorie, 

( harlemagne and William the Gonqucror. But this first national 
j kingdom within the sphere of Greek culture could not ultimately 
| live betvveen the surge of the Northern barbarians and 
Roman power. 

See tlu- anl hoi itiis undci (.kku K : UiAoty. A vivid and inaslcrlv 
sK» li»h nf Philip's personality and woik is given in I). (,. Hogarth's 
Phil 1 f> oi/d Alexander (1.S07). (E. R. It.) 

PHILIP III. [Anum dales], king of Macedonia, was the 
j feeble-minded son of Philip 11 . of Macedonia by a Thessalian 
j wife. He was olios*. 11 bv the Macedonian urinv at Babylon in 
/>-V be nominal king eon jointly with the infant Alexander, 
md was killed in Macedonia by order of Olympias (317). 
[(See Macedonian Kmjmki .) 
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PHILIP IV., king of Macedonia, was the son of Cassander, 
king of Macedonia : he reigned only one vear (^«>7 296)- 

PHILIP V., king of Macedonia, son of Demetrius 11. and 
Chryseu, was an infant at his father's death in 230 -220. His 
cousin, Antigonus Doson, administered the kingdom as regent 
till his death in 221-220, when Philip was eighteen years ol 
ffiilip now ascended the throne and reigned till 170. His 
reign was occupied in the vain struggle to maintain the old 
Macedonian supremacy in the Balkan Peninsula, which became 
hopeless after the intervention of Rome and the decisive 
battle of Cynoscephalae (107). See Rome: History , £ II. 
“ The Republic " (period B, £ b). (E. K. B.) 

PHILIP I. (1052 1 10S), king of France, eldest son of Ilcnrv I. 
of France and Anne, daughter of Jaroslav I. (d. J051), grand 
duke of Kiev, came to the throne, when a child of eight, by the 
death of his father on the 4th of August 1060. lie had been 
crowned at Reims, in the presence of a number of magnates, 
on the 23rd of Mav 1050. Philip passed most ot his early years 
in and around Paris where the castles of lawless barons, such 
as that of Montlhcrv, threatened even his personal safety. 1 1 is 
minority came to an end in 1006. In the long reign that fol- 
lowed he .showed no great ability or energy, and a looseness of 
morals which embroiled him with the (‘hurch. Before he was 
Fifty years of age he became “ fond of nothing but good cheer 
and sleep." But he increased the lands of his house around 
Paris, maintained order in them, and held his own against 
William 1 . and W illiam li. of England, whose power in France 
far exceeded his own. This he accomplished for the most part 
hv taking advantage of the quarrels among his vassals. W hen 
Baldwin VI. of Flanders died, in 1070, his son Arnulf was 
attacked by his uncle Robert the Frisian, count of Holland. 
Philip interfered, at the prayer of Arnull’s mother, Richildis; 
hut the allies were defeated near Tassel on the 22nd of February 
ro;i and Arnulf was slain. After a second war peace was sealed, 
apparently, by the marriage of Philip to Robert’s step-daughter 
Bertha, daughter of Gertrude of Saxony and Florence, count 
of Holland. Tn 1074 a new rupture led to Philip seizing Corbie, 
part of the dower qf his aunt Adele, who had married Baldwin IV. 
of Flanders. By this he secured a sort of outpost in the direction 
erf Flanders. The other main episodes of his reign were the 
quarrel over the Angevin inheritance and his wars with the dukes 
of Normandy. In the struggle between Fulk Rechin and his 
brother Geoffrey the Bearded for the inheritance of their uncle, 
Geoffrey Martel (d. 1060), count of Anjou, Philip received from 
Fulk in 1069, as the price of his neutrality, Chateau Landon 
and the Gatinais. This acquisition linked the county of Sens, 
acquired in 1055, with the rest of the domain round Paris, 
Meiun and Orleans. War with W'ilhatn I. was chronic but 
intermittent. In 1076 Philip forced him to raise the siege of 
Dol in Brittany. Peace was made in 1077, and in December 
1079 they together besieged Robert Curthose in the castle of 
Gerberov. On the 8th of May 1080 the siege was raised and 
peace made. W’ar with W illiam began again in 108 r over the 
county of Vcxin, which Philip had seized on the retirement of 
its count, Simon of Valois, to a monastery in 107b. V’illiam 
demanded reparation for the raid of Philip's vassals and the 
cession of Pontoise, Chaumont-en-Vexin and Mantes, but died 
after sacking Mantes in the same year. In 1098 there was war 
between Philip and W’illiam Rufus in both Maine and the Vcxin. 
W’illiam came in person from Maine to lead the attack in tin* 
Vcxin in September, and crossed the Seine, penetrating to 
within 30 m. of Paris on the west; but the campaign brought no 
results. Tn his last years Philip left the duty of repelling the 
attacks of his Norman and other enemies to his son Louis, 
associating him with himself, as k * king-designate," some time 
between the 24th of May 1098 and the 25th of September tioo. 

It was his second marriage which was the cause of Philip's 
greatest difficulties. On the 15th of May 1092 he carried off 
Bertrada, daughter of Simon, baron de Mont fort, wife of Fulk 
Rechin, and prepared to marry her, though his wife Bertha was 
till living. Thc # bishops, headed by Ivo, bishop of Chartres, 
ref i*s« d to aUemf the ceremony of marriage, but one was found 


to perform it. Philip’s open simony had long been a cause of 
friction with the papacy. When he added bigamy and adultery, 
Frban IT. excommunicated him. The bishop of Chartres, in 
consequence, refused to bring his vassals to help Philip’s ally, 
Robert, duke of Normandy, against his brother William in T094. 
Bertha died in that year, but Fulk was still li\ing, and the 
! sentence was renewed at the Council of Autun on the 15th of 
October. Philip replied by summoning the bishops to Paris 
to trv Ivo of Chartres for treason. He gained a respite from 
the papal sentence by promises of submission, but the sentence 
was renewed by Frban at the Council of Clermont in 1095, in 
1096, and in 1097, and at Poitiers in 1101, despite the protest 
of W illiam IX., count of Poitiers, who entered the church with 
his knights to prevent his suzerain from being excommunicated 
on his lands. Philip was reconciled w ith the Church in 1104, and 
took an oath not to have any converse or society with Bertrada 
except in the presence of “ non-suspect ” persons. But they 
seem to have gone on living together, and even visited Fulk 
Rechin (Bertrada' s husband) in company on the 15th of October 
1106. Philip died at the end of July 1108. 

His reign is chiefly remarkable for the steady growth of the 
royal domain. In addition to the gains mentioned, he bought 
in 1 lot a large slice of territory, including Bourgcs and Dun-lc- 
Roi, from Kudos Arpin, viscount of Bourges, who was going 
on the crusade; and toward the end of his reign took Montlhery, 
whose lord beset the southern approach to Paris. By his first 
queen he had four children: Louis VI., who succeeded him; Henry, 
who died young; Charles; and Constance, who married Hugh 1 ., 
count of Champagne, and later Bohcmund L, prince of Antioch. 
By Bertrada dc Montfort he had three children : Philip, count of 
Montes; Floury or Florus, who married the heiress of Nangis; 
and Cecilia, who married, first Tancred, prince of Galilee and 
Antioch, and secondly Pons de Saint Gilles, count of Tripoli. 

The materials for the reign of Philip I. are in the Recueil ties 
hi stone ns dcs Gaults et de la France, vols. xi.-xvi. Sec especially 
the critical examination by Dont Brial ot the historians who have 
spoken of Philip I. at the beginning of vol. xvi. Consult also 
K. A. Freeman, Norman Conquest, iv., passim, and William Rufus, 
ii. Hi«; 302; A. Luchaire, Louis le Gros (Paris, 1890), and “ Les 
Premiers Capctiens" in E. Lavissc’s Histoire dc France (11. ii. pp. 
108 I75b More recent is the Rccueil des atlas dc Philippe edited 
bv M. Pron (1908), and P>. Monod’s F.ssai sur les rapports de Pascal 11 . 
twee Philippe /. (Paris. 1907). For notices ni the principal chronicles 
of the time sec A. Molinicr, Les Sources de V histoire de France (11., 
esp. p. 307 ct seq.). ;•) 

PHILIP II. (1165-1223), known as Philip Augustus, king of 
France, son of Louis VII. and Adela, daughter of Theobald IT., 
count of Champagne, was born on the 21st of August 1165. 
On the 1st of November 1179 be was associated with his father 
as king by being crowned at Reims, and at once his father's 
illness threw the responsibility of government on him, the death 
of Louis on the T9U1 of September 1 180 leaving him sole king. 

The hoy-king found himself and his kingdom *in a difficult 
and humiliating position. 1 1 is long strip ol royal domain was 
hemmed in by the Angevin Empire on the west and by the kingdom 
of Arles on the south-east. Henry II. of England was feudal 
lord of the greater part of France, practically all west of a line 
which began at Dieppe and ended at the foot of the Pyrenees 
more than half-way across to the. Mediterranean, while at one 
point it nearly touched the Rhone. Philip’s predecessors had 
consolidated the Capetian power within these narrow limits, but 
he himself was overshadowed by the power of his uncles, William, 
archbishop of Reims; llenrv L, count of Champagne; and Theo- 
j bald V., count of Blois and Chartres. He secured an ally against 
! them, and an addition to the royal domain, by marrying, on the 
28th of April 1 180, Isabella or Elizabeth, daughter of Baldwin V., 
count of Hainaut, and of Marguerite, sister of Philip of Alsace, 
! the reigning count of Flanders, who reded Arras, St Onier, Aire 
| and Hesdin, and their districts, as Isabella’s dowry, a district 
I afterwards called Artois. On the 28th of June j j8o Philip made 
reaty with Henry IF. at Gisors, and his reign thus opened 
auspiciously. But from 1 181 to 1185 he had to struggle against 
a feudal league of his Cluunpagnard uncles and other great 
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onrons, whose most active member was Stephen I., count of 
Sane.errc (1152-1191). Though attacked from both north and 
south, the kind's activity enabled him to compel the count of 
Sancerre to implore peace in 1181. On the death of Isabel of 
Vermandois, wife of Count Philip of Flanders, in 1182, Philip 
claimed Vermandois and seized Chaune and St Quentin, and 
forced his father-in-law, Baldwin of Hainaut, to support him 
by threatening to divorce Queen Isabel. The count of Flanders 
was obliged to .sign the treaty of Boves in July 1 185, which gave 
the king, in addition to the expectation of Artois, his wife’s 
dower, sixty-five castles in Vermandois and the town of Amiens. 
By Tr«S6 .Hugh, duke of Burgundy, the only member of the 
coalition not yet subdued, was fori od to submit. Then, secure 
at home, the king turned against llenrv 11., and bv the truce of 
Chateauroux in June 1187, gained Jssoudun and the seigniory of 
Fret oval in the Venddmois. Though the truce was for two years, 
Philip assembled an army in 1188 to invade Normandy, demand- 
ing Gisors and the conclusion of the marriage which had been 
arranged between his sister Alice and Kichard of England, who 
had meanwhile deserted his father. But the news came that 
Saladin had taken Jerusalem and Richard took the cross. 
Shortly afterwards Philip took advantage of a rising against his 
quondam friend Richard, who was duke of Aquitaine, to seize 
the county of Berry. At a conference at Bonmoulins on the 
i8th of November Richard again abandoned his father, and after 
a second conference at La Ferte Bernard, Philip invaded Maim; 
and forced Henry 11. to conclude the treaty of Azay on the 4th of 
July 1 189, by which the English king did homage and sur- 
rendered the territories of Gracy and Issoudun. Henry died two 
days later. Pledges of mutual good faith and fellowship were 
renewed between Philip and Richard of England on the 30th of 
December 1189, and they both prepared to go on the crusade. 

Before setting out Philip arranged for the government of 
France during his absence by his famous testament of T190, by 
which he proposed to rule France as far as possible from Palestine. 
The power of the regents, Adela, the queen-mother, and William, 
archbishop of Reims, was restricted by a council composed mostly 
of clerks who had the king’s confidence. An annual report on 
the state of the kingdom was to be sent him. On the way to 
Palestine the two kings quarrelled. At the siege of Acre Philip 
fell ill, and on the 22nd of July, nine days after its fall, he an- 
nounced his intention of returning home. He reached Paris at 
Christmas 1191, having concluded on his wav an alliance with 
the emperor Henry VI. against Richard, despite his pledges not 
to molest his lands. When Leopold 1., duke of Austria, took 
Richard prisoner and delivered him to the emperor, Philip did 
his utmost by offers of money to prolong his captivity, and, 
allied with the English king’s brother John, attacked Richard’s 
domains, but upon Richard’s return the Normans rallied enthusi- 
astically to his aid. Philip was defeated at Freteval on the 3rd 
of July 1194, but he continued the war, generally with ill success, 
for the next five years. Again a formidable coalition was formed 
against him, including Baldwin IX., count of Flanders and Hain- 
aut, Renaud of Dammartin, count of Boulogne, Louis, count of 
Blois, and Raymond VI., count of Toulouse. In Germany, Otto 
of Brunswick, afterwards the emperor Otto IV., allied himself 
with Richard, while Philip was supported by Otto’s rival, Philip 
of Swabia. Richard’s death, in April 1199, removed his arch 
enemy, and Richard’s successor, John, concluded the treaty of 
Lc Goulet with Philip on the 22nd of May 1200, ceding to him 
the county of Evreux, Gracy and Issoudun, and the suzerainty 
of Berry and Auvergne. John renounced his suzerainty over 
Brittany and the guardianship of his nephew', Arthur; he engaged 
not to aid the count of Flanders or Otto IV. without Philip's 
consent, paid him a relief of 20,000 marks, and recognized himself 
as his vassal for his continental fiefs. Philip's son Louis, after- 
wards Louis VI I L, married Blanche of Castile, John’s niece. 
But in t 202 the war was renewed, John having seized some castles 
from the farnilv of Lusignan, whose head was the count of La 
Marche, and taken for his queen a prospective bride, Isabelle 
Taillefer, from Hugh, son of Hugh IX., count of La Marche. At 
an interview at Le Goulet on the 25th of March, Philip demanded 
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the cession of Anjou, Poitou and Normandy to his ward, Arthur. 
John refused; he was summoned to Paris before the royal 
judges, and failing to appear was sentenced at the end of April 
1202 to lose all his fiefs. Brittany, Aquitaine and Anjou were 
conferred on Arthur. Philip invaded Normandy, took Lyons- 
la-Foret and Eli, and, establishing himself in Gournay , besieged 
Arques. But John, joined by William dcs Roches and other 
lords of Maine and Poitou, jealous at the increase of Philip’s 
power, defeated and took Arthur prisoner at Mirebeau. Philip 
abandoned the siege of Arques in a fit of fury, marched to the 
Loire, burning cvervwhere, and then returned to Paris. But 
John soon alienated the Poitevin barons, and William des 
Roches signed a treaty with Philip on the 22nd of March 1203. 
Then Philip continued his great task, the conquest of Normandy, 
capturing the towns around the fortress of Chateau-Gaillard which 
Richard had built to command the valley of the Seine. Pope 
Innocent 111. tried to bring about peace, but Philip was obdurate, 
and after murdering Arthur of Brittany John took refuge in 
England in December 1203. The fall of (hateau-Gaillard, after 
a siege which lasted from September 1203 to April 1204, derided 
the fate of Normandy. Rouen, bound by ties of trade to Eng- 
land, resisted for forty days; but it: surrendered on the 24th of 
June j 204. The conquest of Maine, Touraine, Anjou and Poitou 
in 1204 and T205 was little more than a military promenade, 
though the castles of Lochcs and (binon held out for a year. 
Philip secured his conquest by lavishing privileges on the con- 
vents and towns. He left the great lords, such as William des 
Roches, in full possession of their feudal power. In 1206 he 
marched through Brittany and divided it amongst his adherents. 
A truce for two years was made on the 26th of October 1206 by 
which John renounced all claims in Normandy, Maine, Brittany, 
Touraine and Anjou, but it did not last six months. Then 
Poitou was thoroughly subdued, and another truce was made in 
1208, little more than southern Saintongc and Gascony being 
left in the hands of John. Philip had reduced to a mere remnant 
the formidable continental empire of the Angevins, which had 
threatened the existence of the ( apetian monarchy. 

Philip then undertook to invade England* In the assembly 
of Soissons on the 8th of April J2T3 he made every preparation 
for carrying out the sentence of deposition pronounced by the 
pope against John. He had collected 1500 vessels and summoned 
all his barons when Innocent JIL, having sufficiently frightened 
John, sent Pandulf with the terms of submission, which John 
accepted on the 13th of May, 

Disappointed of his hopes of England, Philip turned his arms 
against Ferdinand, count of Flanders. Ferdinand, son of 
Sancho I., king of Portugal, owed his county to Philip, who, 
hoping to find him a docile protege, had married him to Jeanne, 
heiress of Flanders, daughter of Count Baldwin JX., who became 
emperor of the East, using the weak Philip of Namur, her guar- 
dian, to accomplish that end. They were married in January T21 2. 
On the morrow of the marriage Louis, afterwards Louis VIII., 
seized Aire and St Omer in right of his mother, Isabella, and 
on this account Ferdinand refused his feudal duty in the English 
expedition. Moreover, the trade interests of his subjects, who 
got their raw wool from England, drew him to an alliance with 
England. Philip's attack brought this about on the 22nd of 
May 1213. He invaded Flanders and took the chief towns 
within a week ; but he had part of his fleet burned by the English 
at Damme, and had to burn the rest to save it from falling into 
their hands. He returned to Paris, and Ferdinand retook most 
of the towns which had been taken by the king. A war of fire 
and pillage began, in which Philip and his son Louis burned their 
,vay through Flanders, and Ferdinand did the same through 
Artois- > 

In 1214 came the great crisis of Philip's life. All the forces 
against which he had been struggling upited to overwhelm him. 
Paris was to be attacked from Flanders and Guienne at the same 
time. A league including his rebel vassals, Renaud o{ J kunmartin, 
count of Boulogne, and Ferdinand, count of Inlanders, with the 
emperor Otto IV. and a number oi German pfinces of the Rhine 
region, had been formed in the north-east, whi\\ John of England 
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mad ‘ one more attempt to recover his heritage at the head ol an 
army of mercenaries aided by the fickle baronage of Poitou. 
John landed at La Rochelle on the 1 6th of February 1214, and 
was at fir.H. successful. On the 19th of June he laid siege to La 
jvoc he-aux-Moines, the fortress which defended Angers und com- 
manded the Loire valley; but on the approach of a royal army 
under Prince Louis on the 2nd of July his Poitevin barons 
refused to risk a pitched battle, and he iled hastily to Ui Rochelle. J 
The Angevin Kmpire in Frame was lost. Meanwhile Philip 
himself won his greatest victory at the bridge of Bouvines, among 
the morasses of Flanders. AUirst taken by surprise, he turned j 
the abortive attack into a complete rout. Remind and kerdinand 
were taken prisoner, and Otto IV. lied lrom the battlefield. 1 
The army of the allies was utterly destroyed (July 2 7, 1214). j 
Nothing shows the progress of the (.apetian monarchy more 
than the enthusiasm and joy of the people of 1* ranee, as described 
hv William the Breton, over this crowning victory, 'flu* battle 
ol Bouvines, a derisive battle for the history of Germany as well 
as for I ‘Vance and Fngland, staled the work of Philip Augustus. 

4 he expedition of hi* son Louis to conquer Fngland tan hardly 
be considered as an incident of his reign, though lie was careful 
to safeguard the rights ol the French Crown. More important 
was the Alhigensian t rusade, in which he allowed Louis to take 
part, though he himself, preoccupied with the king of Fngland. 
had refused time after time to do anything. He treated Simon 
dt* Montfort as it hr were a royal built i ; but it was not in virtue 
of any deep laid scheme of his that in the end Amaury de Mont- 
fort, Simon’s son, resigned himself to leave his lands to the Crown 
of France, and gave the ( row 11 a power it had never before 
possessed in Languedoc. 

Lven more than by his conquests Philip 1 1 . marks an epoch 
in French history by his work as an organizer and statesman. He 
surrounded himself with clerks and legists of more or less humble 
origin, who gave him counsel and acted as his agents. ]Iis 
Intillis , who at first rather resembled the itinerant justices of 
Henry 11 . of Fngland. were sent into the royal domain to super- 
vise the conduct of the prevbts and hear complaints, while in the 
newly acquired lands in tl\e south local feudal magnates were 
given similar powers with the title of seiurlud. Feudal service 
vyis more and more compounded for by a money payment, 
while additional taxes were raised, all going to pay the mercen- 
aries with whom he lought Richard 1 . and John. The extension 
of the system of suave garde, by which abbeys, towns or lay 
vassals put themselves under the special protection of the king, 
and that of f utriage, by which the possessor surrendered half the 
interest in his estate to the king in return for protection or some 
further grant, increased the royal power. 'Phe small barons 
were completely reduced to submission, whilst the greater 
teudatories could often appoint a castellan to their own castles 
only after he had taken an oath to the king. Philip supported 
the clergy against the feudal lords, and in many eases against 
the burgesses of the towns, hut rigidly exacted from them the 
performance of their scuilar duties, ironically promising to aid 
the clergy of Reims, wjio had lailed to do so, “ with his prayers 
only " against the violence of the lords of Rcthel and Rouey. 
He clung to his right of regale, or enjoyment of the revenues of 
bishoprics during their vacancy, though it was at times com- 
muted for a fixed payment. The attempt to raise a tithe for 
the crusade in 1189 failed, however, before a general resistance 
owing to an unfair assessment. 

It has been said with some justice that Philip 11 . was the first 
king of France to take the bourgeobic into partnership. He 
favoured the great men hunts, granting them trade privileges 
and monopolies. The Jews he protected and plundered by turn^, 
after the fashion of medieval kings. Amongst the subject towns 
administered by prevbts a great extension of the “ custom of 
Lorris ” took place during his reign. But it is as the ally and 
protector of the communes that he takes his almost unique place 
in French history. Before him thev were resisted and often 
crushed; after hilft they were exploited, oppressed, and finally 
destroyed. In tilt* ease of Senlis he extended the jurisdiction 
ol Ijie commune ^o all crimes committed in th<- di- triel. It is 


true that he suppressed some communes in the newly conquered 
fiefs, such as Normandy, where John had been prodigal of 
privileges, but he erected new communes in his own private 
domain, quite contrary to the custom of other king.. He seems 
to have regarded them as a kind of garrison against feudal 
unruliness, while the rents they furnished increased his financial 
resources. Ife created no new types of commune, however, 
except IVronne, which received a maximum of political inde- 
pendence, the twenty four electors, who named the jure* and 
other officers, being elected by the corps de metiers. 

The newly organized powers of the Crown were in evidence 
everywhere, interfering in the family affairs of the great feuda- 
tories and taking advantage of minorities, such as that: of 
Theobald IV. of Champagne, 'l’he great feudatories accepted 
his legislation on (lower in 1214 and 1210 and the t tahlissemenl 
of 1209 making co-heirs of fiefs hold direct from the king and not 
from one of their number. 'Che Tournois was substituted for 
the Angevin money in Normandy after 1204. 'file army which 
safeguarded this active monarchy consisted chiefly of mercenaries. 
The old feudal ost was but rarely convoked. The communes, 
t hough they appear as taking part in the battle of Houvines, com- 
pounded for their .service by a money payment as early as 1194. 

Philip's policy ot building up a strong monarchy was pursued 
with a steadiness of aim which excluded both enthusiasm and 
scruple. But he st ems to have prided himself on a certain human- 
ity , or even generosity of temper, which led him to avoid putting his 
enemies to death, though he did not scruple to condemn Remind 
of Dammartin to the most inhuman of imprisonments. He was 
impulsive and could display extraordinary activity at times, but 
he possessed also a certain coldness and caution, lie shrank 
from no trickery in carrying out his ends, and had no room for 
pity. He could not even trust his own son with any power, 
and was brutal in his relations with his queen, Ingcborg. lie is 
described by Paieti Gatineau as "a well-knit, handsome man, 
bald (from his illness at Acre), of agreeable face and ruddy 
complexion, loving good cheer, wine and women. Generous to 
his friends, hr was miserly to those who displeased him; very 
skilled in the art of the engineer, catholic in his faith, far-seeing, 
obstinate in his resolution. His judgment was sound and quick. 
He was also quick in his anger, but easily appeased." As the 
result of his steadiness of aim and patient sagacity, at the end of 
his reign the Crown was victorious over the feudal nobility and 
the roval domain extended to the frontiers along with royal 
authority. Artois, the Amicnois, Valois, Vcrmandois, the greater 
part of the Beauvaisis, Normandy, Maine, Anjou, Touraine, and 
an important part of Poitou and Saintonge, were added to the 
domain during his reign. The number of prevotes was increased 
from thirty-eight to ninety-four, and the royal revenue increased 
lrom 19,000 livres a month to 1200 livres a day. 

Philip Augustus died on the 14th of July 1224. He was thrice 
married. His .first wife, Isabella, by whom he had one son, 
Louis, died in 1 189 or 1 190. After her death lie married lngib- 
ji>rg or Ing- borg (r/.7>.), daughter of Valdemar I. of Denmark. 
This unlm ky marriage was negotiated, it is said, chiefly to acquire 
the old claims of Denmark over Fngland, to be used as a weapon 
against Richard 1 . However that, may be, he soon repudiated 
this Danish princess, for whom lie seems to have conceived an 
unconquerable aversion on the very morrow of his marriage to 
her, and in 119O, in defiance of the pope, who had refused to 
nullify his union with ingcborg, married Agnes, daughter of 
Bertold IV., duke of Meran. 'This led to his excommunication 
and brought the interdict upon France, and did more to weaken 
him than any other act of his. In 1200 he was forced to put away 
| Agnes and to recognize Ingcborg as his lawful w ife, but he kept 
her in prison until 1213. By Agnes (d. j 201) he had a son Philip, 
( ailed k ‘ Ilurepcl," count of Clermont, and a daughter Mary, who 
married Philip, count of Namur (d. 1214), and then Henry 11 ., 
duke of Brabant. Ingcborg lived until 1246. 

See A. Lurh drc in K. L;j\issc‘s Ilistoirr dr J 'ranee, tome iii. 
S} jS j (Paris, !0«>|). and literature there indicated; L. De.slisle, 
('utulogur des uetrs tie Philippe Auguste (Paris, and T901); 

A. Lartcllieri, Philip II. August, L>d. i.JJiszum lode Ludwigs VII. 
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(Li'ii y'u*, 1899), Brt. II. Der Kreur.zug (1900); and W. II. Hutton, 
Philip Augustus (in the “ Foreign Statesmen Series," London, iSyO). 
A. Muliincr, Lis Sonnes dc I'histoirc de brume (tome iii. pp. 
gives .1 complete bibliography of the sources for Philips reign, 
including the lu-.tory of the 1 'h’ird Crusade. 

PHILIP III. (1245 T285), surnamet 1 “the Hold” (le Hardi), 
king of France, son of Louis IX. and Margaret, daughter of 
Raymond Beivuger I\ f ., count of Provence, was horn on the 
nd of April 1? 15. Jlis funeral monument at St Denis depicts 
a man with beardless, square-rut features, hut lacking character 
and animation. The authenticity of this effigy is fairly well 
borne out by what is known of him from other sources. He had 
many of the virtues of St Louis, but neither derision of character 
nor devotion to duty. He was pious, charitable, of unimpeach- 
able morality, quick-tempered but placable, no great scholar, 
and only energetic as a hunter. The absence in him of the qualities 
that fit a man to rule made his court the arena of intriguing 
factions, which in reality ruled France during his reign of fifteen 
years. Matthew of Vendome, abbot of St Denis, an old servant 
i if Louis IX., acted as Philip’s counsellor, so the chroniclers state, 
throughout the reign; but he is only a shadowy figure, and it is 
difficult to reconcile the statement that “ everything was done 
according to his will ” with the known facts. It was probably 
with administration, and not policy, that Matthew was chiefly 
concerned. In one instance at least his advice was openly 
limited. Coming to the throne by the death of his father on the 
25th of August T270, Philip began his reign by falling entirely 
under the influence of Pierre de la Brosse, who had been surgeon 
and valet-de ehambre to his father, upon whom he lavished 
lands and honours, making him lord (sieur)of Langeais, Chatillon- 
ir-Indre and Damville. KvenKdward I. of Kngland and William 
Dampierrc, count of Flanders, strove to win his favour by gifts. 
But his fall was assured when Philip, who in 1 2* 7 r lost his first 
wife, Isabella, daughter of James I., king of Aragon, married 
in 1274 Marie, daughter of Henry 111 ., duke of Brabant. She 
was young and beautiful, and supplied a centre round which 
those who wished the downfall of the favourite grouped them- 
selves. In June 1278 he was charged with various crimes, 
including one of poisoning the king's eldest son, and hanged at 
Montfaucon. His death left the parties of Marie, the queen, and 
Margaret, the queen-mother, to struggle for the mastery. The 
first subject of dispute was the inheritance of the count of 
Provence, Raymond-Berenger IV., father of Margaret and of 
Eleanor, wife of Henry 11 L of England. Upon his death, in 1 2.J5, 
his youngest daughter, Beatrice, wife of Charles of Anjou, the 
king’s unde, succeeded to his lands, to the exclusion of her elder 
sisters, who claimed some portion of them fur themselves. In 
1281 war nearly broke out on this question. Margaret and her 
friends formed the league of Macon against Charles of Anjou, 
but the king managed to keep them at peace. The settlement of 
the claims of the king of England in Aquitaine Ivy the treaty of 
Amiens in 1279 was a victory for the party of Margaret. 

Agenais and southern Saintonge, which fell to the (Town by 
the death of Alfonse of Poitiers in 12 76, as part of his vast 
possessions in Aquitaine and Languedoc, were ceded to Edward 
I. of England in accordance with the treaty of Paris 1259. 
Another portion of the heritage of Alfonse, the Yenaissin, was 
ceded to the papacy to redeem an old promise. In general the 
strong will of Charles of Anjou directed Philip’s policy. He 
se retly urged his nephew’s candidature for the imperial crown, 
left vacant by the death of Richard of C ornwall, king of the 
Romans, in T272, but without success. In May 1275 the party 
of Marie secured for Philip, the king's second son, the hand of 
Jeanne, the heiress of Navarre and C hampagne, along with the 
guardianship of the kingdom of Navarre during the minority of 
Jeanne. But early in 1276 Jeanne’s mother, Blanche, the widow 
of Henry III. of Navarre and Champagne, married Edmund, 
first earl of Lancaster, brother of Edward L; and she and her 
English husband kept Champagne until, in 1284, Jeanne came 
of age. 

An expedition of Philip against Castile in aid of the children 
of his sister, Blanche, proved abortive. Regardless of this 
warning, he w’as induced in 128.1 to take up tin- quarrel of his 
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uncle Charles in Sicily, after the Sicilian Vespers in 1282. Two 
assemblies of barons and prelates were held at Bourges in Novem- 
ber 1283 and February 1284 to deliberate on the question. This 
was a mere matter of form; Marie of Brabant and her party had 
decided the matter beforehand, and the crown of Aragon, which 
the French pope Martin IV. had declared forfeited by Peter, was 
accepted for C harles of Valois, Philip's third son. The project 
was strongly opposed by Matthew of Vendome, who was in 

rrespondence with the king of England on the subject. It was 
the first warlike expedition undertaken by the house of C'apet 
outside France. It proved a disastrous failure. The French 
army laid siege to Gcrona on the 26th of June 1285. The town 
| surrendered on the 7th of September, but disease and the defeat 
j of the fleet by the Aragonese navy at Las Farm iguas Islands led 
| to a retreat, during which, on the 5th of October, the king died, 
j In the same month the garrison placed at Gcrona surrendered. 
It is typical of Philip's character and career that he should 
thus, in an expedition undertaken against the interests of his 
kingdom, at the instigation of his arnbitious*uncle. 

Philip was twice married. On the 28th of May 1262 he 
married Isabella, daughter of James I., king of Aragon, who died 
in 1271. By her he had four children : Louis, who died in 1276; 
Philip, born in 12618 ; Charles of Valois, born on the 12th of March 
1270; and Robert, who died young. By his second wife, Marie 
(d. 1322), daughter of Henry ill. of Brabant, whom he married 
in j 274, he had three children: Louis, count of Evreux ; Margaret, 
who married in 1299 Edward l.,king of England; and Blanche, 
who married Rudolph III., duke of Austria. 

Sec Ch. V. Unnglois. l.e Rigne de Philippe le Hardi (Paris, 1887); 

| and in E. l.avisse’s Histoire de Prance, tome* in., ii. 113 117 (Paris, 
1901); Fi. Waller, Die Palitik dvr Kuvie untev Gregor X. (Berlin, 

I 1804); Registers of Gregory X. and Nicholas I II., published by the 
Kniuli school at Rome; K. Sternfeld, Ludwigs des Hnligen Krruzzug 
vach Tunis und die Politik Karls J. von Srulien (1890); P. Fournier, 
l.e Rovainne d’Atlcs (Paris, iXqi). For complete bibliography of 
sumces see A. Mulinicr. Lcs Sonnes de I’Justoiie de Prance, tome 
iii. 171- 1 By (Baris, 190.9. 

PHILIP IV. (1268-1314), called “ le Del ” or “the Fair,” king 
of France, was the son of Philip III. and hi« wife, Isabella of 
Aragon. Jlis reign, which began in October 1285, is one of 
the most momentous in the history of medieval Europe, y^t 
it: belongs rather to the history of France and to that of the 
papacy than to the biography of the king. Little is known of the 
personal part played by Philip in the events associated with his 
name, and later historians have been divided between the view 
whit'll regards him as a handsome, lethargic nonentity and that 
which paints him as a master of statecraft who, under a veil of 
phlegmatic indifference and pious sent iment, masked an inflexible 
purpose, of which his ministers were but the spokesmen and 
executors. The first view seems to be borne out by the language 
of contemporary chroniclers. To his enemy, Bernard Saisset, he 
was neither man nor beast, but a statue, " the handsomest man 
in the world, but unable to do anything but stare fixedly at people 
without saying a word.” Guillaume de Nogaret, his minister, 
draws a far more flattering picture, enlarging on his (harm, his 
amiability, his modesty, his charity to all men, and his piety; 
and the traits of this over coloured portrait are more or Jess 
repeated by Yves, a monk of .St Denis. 'There is, however, no 
word of anv qualities of will or initiative. All of which suggests 
a personality mentally and physically phlegmatic’, a suggestion 
strengthened by the fact that Bartholomaeus de Neurastro 
(quoted bv Wenck) describes him as corpulent in 1200. 

Yet this was the king who with equal implacability brought 
the papacy under his yoke, carried out the destruction of the 
powerful order of the Temple, and laid the foundations of the 
national monarchy of France. In this last achievement Professor 
Finke finds the solution of a problem which Langlois had declared 
to be insoluble. In 3302, in the midst of a hostile assembly. 
Philij) cursed his sons should they consent to hold the Crown ol 
| anyone but God 1 ; and in this isolated outburst ho sees the ke\ 
to "his character. “ Philip was not a man violent initiative 
the planner of daring and fateful operation.^: otherwise then 

\\Yw k, p. 40. 
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would have hern some signs of it. His personality was that of a 
well-instructed, outwardly cold, beeause eool and calculating 
man, essentially receptive, afire for only one idea: the highest 
possible development of the French monarchy, internally and 
externally, as against both the secular powers and the Church. 
His merit was that he carried through this idea in spite of dangers 
to himself and to the state. A resolution once arrived at he 
carried out with iron obstinacy.” Certainly he was no rot 
faineant . llis courage at the battle of Motis-en-PevMe was the 
admiration of friend and foe alike. It was against the advice oi 
his tutor, Aegidius Colonna, that on coining to the throne he 
('hose as his counsellors men of the legal class, and the name's 
of his great ministers— Guillaume de Nogaret, Enguerrand de 
Marignv, Pierre Flotte (d. 1302)- attest the excellent quality 
of his judgment. He was, too, one of the few monarchs who have 
left to their successors reasoned programmes of reform for the 
Mate. 

The new materials from the Aragonese archives, published bv 
Finke, give the samo general impression of “ uncanny " reticence 
on Philip's part; when other contemporary kings would have 
spoken he keeps silence, allowing his ministers to speak for him. 
Isolated passages in some of the Aragonese letters included in 
the collection, however, throw a new light on contemporary 
estimate of his character, describing him as all-powerful, as 
“ pope and king and emperor in one person.” 1 

The reign of Philip IV. is of peculiar interest, because of the 
intrusion of economic problems into the spheres of national 
politics and even of religion. The increased cost of government 
and the growing wealth of the middle class, rather than the 
avarice of the king and the genius of his ministers, were respon- 
sible for the genesis and direction of the new order. The greatest 
event: of the reign was the struggle with Pope Boniface VIII. 
(i/.v.). The pope, in his opposition to the imposition of royal 
taxation upon the clergy, went so far in the bull Cleric is laicos 
of T2c>h as to forbid any lay authority to demand taxes from the 
clergy without his consent. When Philip retaliated by a decree 
forbidding the exportation of any coin from France, Boniface 
gave way to save Che papal dues, and the bulls issued by him in 
\ 2(> 7 were a decided victory for the French king. Peace between 
t‘he two potentates followed until 1301. After the arrest, by 
Philip's orders, of Bernard Saisset (q.v.), bishop of Pamiers, in 
that year, the quarrel flamed up again ; other causes of difference 
existed, and in 1302 the pope issued the bull Unam sanctam , one 
of the most extravagant of all statements of papal claims. To 
ensure the support of his people the king had called an assembly 
of the three estates of his kingdom at Paris in April T302; then 
in the following year Guillaume de Nogaret seized the person of 
the pope at Anagni, an event immortalized by Dante. Boniface 
escaped from his captors only to die (October 11), and the short 
pontificate of his saintly successor, Benedict XI., was occupied in 
a vain effort to restore harmony to the Church. The conclave 
that met at Perugia on his death was divided between the parti- 
sans of the irreconcilable policy of Boniface VIII. and those of a 
policy of compromise with the new state theories represented by 
France. The election was ultimately determined by the diplo- 
macy and the gold of Philip's agents, and the new pope, Clement 
V., was the weak-willed creature of the French king, to whom he 
owed the tiara. When in 1309 the pope installed himself at 
Avignon, the new relation of the papacy and the French 
monarchy was patent to the world. It was the beginning of 
the long “ Babylonish captivity ” of the popes. The most 
notable of its first-fruits was the hideous persecution of 
the Templars ( q.v.), which began with the sudden arrest of the 
members of the order in France in 1307, and ended jvitli 
the suppression of the order by Pope Clement at the council of 
Vienne in 1313. 

It is now tolerably dear that Philip’s motives in this sinister 
proceeding were lack of money, and probably the deliberate 

1 Finke, ii. no.# 7 8, n. 122. Anon, to the commanderies of 
Gardeync and Asgho : * Pus el es rey ct papa et emperador ! Car 

tot lo mon sap, auol papa no cs negun et que cl fa tot 90 ques vol 
del* Dana ct de laiesclca." 
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wish to destroy a body which, with its privileged position and 
international financial and military organization, constituted n 
possible menace to the state. He had already persecuted and 
plundered the Jews and the Lombard bankers, and repeated 
recourse to the debasing of the coinage had led to a scries of small 
risings. But under his rule something was done towards 
systematizing the royal taxes, and.asiq England, the financial 
needs of the king led to the association of the people in the work 
of government. 

In 1294 Philip IV. attacked Edward I. of England, then busied 
with the Scottish War, and seized Guiennc. Edward won over 
the counts of Bar and of Flanders, but they were defeated and 
he was obliged to make peace in 1297. Then the Flemish cities 
rose against the French royal officers, and utterly defeated the 
French army at Courtrai in T302. The reign closed with the 
French position unimproved in Flanders, except for the transfer 
to Philip by Count Robert of Lille, Douai and Bcthunc, and their 
dependencies. Philip died on the 29th of November 1314. His 
w ife was Jeanne, queen of Navarre (d. 1304), through whom that 
country passed under the rule of Philip on his marriage in 1284; 
three of his sons, Louis X., Philip V. and Charles IV., succeeded 
in turn to the throne of France, and a daughter, Isabella, married 
Edward II. of England. 

See the Chronique of Geoffrey of Paris, edited by M Bouquet, in 
vol. xxii. of the Iiecucil des hi star tens des G antes et de la France. Of 
modern works see K. Boutaric, La France sous Philippe le Bel 
( 1 Hf *1) ; ( r. Digard, Philippe le Bel et le Saint-Siege (1900); C. V. 
Langlois in L. Lavissc’s Histoire de France, vol. iii. (1901) ; K. Wenck, 
Philipp der Schone von Frankreich (Marburg, 1905); H. Finke, 
Papsttum uttd l intergang dcs Tnnplerordcns i 2 vols. (Munster i. 
W. 1907), esp. 1. ch. ii. 

PHILIP V. (r. t 294 1322 ), (c the Tall,” king of France, second 
son of Philip the Fair and Jeanne of Navarre, received the countv 
of Poitiers as an apanage, and w r as affianced when a year old 
to Jeanne, daughter and heiress of Otto IV., count of Burgundy. 
The marriage took place in 1307 when he was thirteen years of 
age. When his elder brother, Louis X., died, on the 5th of July 
1316, leaving his second wife, Clemence of Hungary, with child, 
Philip was appointed regent for eighteen years by the parliament 
of Paris, even in the event of a male heir being born. Clemence’s 
son, born on the 15th of November, lived only four days, and 
Philip immediately proclaimed himself king, though several of 
the great barons declared that the rights of Jeanne, daughter of 
Louis X. by his first wife, Margaret of Burgundy, ought to be 
examined before anything else was done. The coronation at 
Reims, on the gth of January 1317, took place with the gates of 
the city closed for fear of a surprise. The states-general of the 
2nd of February T317, consisting of the nobles, prelates, and the 
burgesses of Paris, approved the coronation of Philip, swore to 
obey him, and declared that women did not succeed to the Crown 
of France. The university of Paris approved this declaration, 
but its members did not take the oath. The Salic law was not 
involved, and it was later that the lawyers of the 14th century 
tried to connect this principle to an article of the Salic law, which 
accords inheritance in land (/>. property) to males. In the 
Frankish law the article refers to private property, not to public' 
law. The death of Philip’s son Louis, in 1317, disarmed the 
opposition of Charles, count of La Marche, who now hoped to 
succeed to the Crown himself. Odo or Elides IV., duke of Bur- 
gundy, w r as married to Jeanne, Philip’s daughter, and received 
the county of Burgundy as her dower. The barons all did homage 
except Edward II. of England, and Philip’s position was secured. 
The war with Flanders, which had begun under Philip IV. the 
Fair, was brought to an end on the 2nd of J une 1320. The revolt 
of the Pastoureaux who assembled at Paris in 1320 to go on a 
crusade was crushed by the seneschal of Carc assonne, whither 
they marched. One of the special objects of their hatred, 
the Jews, were also mulcted heavily by Philip, who extorted 
150,000 livres from those of Paris alone. He died at Eong- 
champ on the night of the 2nd of January T322. 

Philip was a lover of poetry, surrounded himself with Provencal 
poets and even wrote in Provencal himself, but he was also one 
of the most hard-working kings of the house of Capet. The 
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insecurity of his position made him seek the support of national 
assemblies and of provincial estates, llis reign in some wa\s 
lesombled that of Edward T. of England. He published a series 
of ordinances organizing the royal household and affecting the 
financial administration, the “ parlement " and the royal forests. 

1 le abolished all garrisons in the towns except those on the frontier 
and provided for public* order by allowing the inhabitants of his 
towns to arm themselves under the command of captains. He 
tried hard to procure a unification of coinage and weights and 
measures, but failed owing to the opposition of the estates, who 
were afraid of the new taxation necessarv to meet the loss 
involved in raiding the standard of the coinage, and who heli: 
to their local measures and currency partly from conservatism, 
partly as a relic of local liberty. Philip as a reformer was in 
many ways before his time, but his people failed to understand 
him, and he died under the reproach of extortion. 

See 1 \ Lchui'cur, Histoire de Philippe le Tong (Paris. 1897); E. 
Lavisse, Histone de Prance (tome iil., 2); and sources indicated 
in A. Molinicr, Pcpcrtoirc des sources de l’ hi stair e de Prance (Paris, 

PHILIP VI. (1293-1350), king of France, was the son of (diaries 
of Valois, third son of Philip IH., the Bold, and of Margaret of 
Sicily, and was thus the nephew of Philip IV., the Fair, whose 
sons, Louis X., Philip V. and OiarleslV.,died successively without 
leaving male heirs. He succeeded to the throne on the death 
of his cousin, Charles IV., in 1328. Before his accession Philip 
had enjoved considerable influence, for he was count of Valois, 
Anjou, Maine, Chartres and Alenyon. He had married in 
1313 Jeanne (d. 1348), daughter of Robert II. of Burgundy, a 
determined woman who was long known as the real ruler of 
Franee. An expedition to Italy in 1310-20 against Galeas 
Visconti brought him little glory; he was more successful in a 
small expedition to Guienne, undertaken against a revolted 
vassal who was supported by the English. 

When Charles TV. died, in February 1328, his wife was enceinte, 
and it became necessary to appoint a regency until the birth of 
the child, who would, if a son, succeed to the throne* At the 
assembly of barons called to choose a regent, Edward III. of 
England, the nephew and nearest male relation of Charles IV., 
put in a claim. Edward IIL, however, descended from tlu; 
roval house of France by his mother Isabel, and the barons, 
probably actuated bv an objection to the regency of an English 
king, decided that neither a woman, “ nor by consequence her 
son, could succeed to the kingdom of Frame," and Philip of 
Valois, in spite of his belonging to a junior branch of the family, 
was elected regent. On the birth of a girl t<> the queen widow 
the regency naturally led to the throne of France, and Philip was 
crowned at Reims on the 29th of May 132H. Navarre had not 
accepted the regency, that kingdom being claimed by her husband 
for Jeanne, countess of Evreux, tlu? eldest daughter of Louis X., 
the count of Evreux himself being, like Philip of Valois, a 
grandson of Philip 1 he Bold. The new king secured the friendship 
of the count by allowing Jeanne's claim to Navarre, in return 
for a renunciation of any right to Champagne. Edward 111 . of 
England, after more than one citation, tendered verbal homage 
or part of Guienne at Amiens in 132c), but Jic dec lined to plac e 
his hands between those of Philip VL, and thus formally to 
ac knowledge him as his liege lord. Two years later, however, 
he forwarded the acknowledgment by letters patent. Mean- 
while Philip VL had won a vic tory, which he turned into a 
massacre, at Cassel (August 23, 1328) over Bruges and the 
other towns of West Flanders, which under the leadership of 
Jakob van Artcvelde had thrown off the authority of their 
count, Louis of Nevers. The count of Flanders was reinstated, 
and maintained his authority by a reign of terror. 

Muc h harm was done to Philip \T.\s authority by the sc andal 
arising out of the prosecution of Robert of Artois, count of 
Beaumont, who was the king's brother-in-law. The count had 
presented to the parlement of Paris forged deeds in support of 
his claim to the county of Artois, held by his aunt, Mahaut, 
countess of Burgundy. The sudden death of Mahaut, and of 
her daughter and heiress, Jeanne, widow of Philip V., lent colour 


to other suspicions, and Robert was driven from France and his 
goods confiscated, lie found refuge, first in Brabant and then 
at the English court, where he was received as a relative and a 
victim of false accusations. 

Philip VL enjoyed powerful alliances. In Italy he was allied 
with bis uncle, Robert of Anjou, king of Sicily, and with his 
former enemy, Galeas Visconti; in the north with the duke of 
Brabant and the princes of the Netherlands; cm the east with the 
reigning princes of Lorraine and Savoy ; with the king of Bohemia 
i and with Pope John XXI L at Avignon, and his successor, 

| Benedict XII. In 1336 it seemed that the Crusade, for which 
Philip VI. had long been preparing, would at last start; but the 
relations with Edward III. of England, which had always been 
strained, became worse, and within a year Franee was embarked 
on the struggle of the Hundred Years' War. The causes whic h 
Ic'd to war, the conflict for commercial supremacy in Flanders, 
disputed rights in Guienne, the help given by France to the 
Scots, and the unnatural situation of an English king who was 
also a vassal of the French Crown are dealt w r ith elsewhere (see 
France: History ). The immediate rupture in Flanders was 
due chiefly to the tyranny of the count of Flanders, Louis of 
Ncvcrs, whom Philip VI. had reinstated. Edward III. bad won 
over most of Philip's German and Flemish allies, and the English 
naval vic tory at Sluys (June 24, 1340), in which the Frenc h 
fleet was annihilated, effectually restored English preponderance 
in Flanders. A truce followed, but this was disturbed after 
a short duration by the disputed succession to the duchy of 
Brittany. Edward III. supported John of Montfort ; Philip IV. 
bis own nephew, Charles of Blois. A truce made at Malestroit in 
1 343 at the invitation of the pope, was rudely broken by Philip’s 
violence. Olivier de Clisson, who with fourteen other Breton 
gentlemen, was suspected of intrigue with Edward ill., was 
invited to a great tournament in Paris. On their arrival they 
were seized bv Philip’s orders, and without form of trial beheaded. 
Then followed Edward III .’s invasion of Normandy and the 
campaign of Creepy ((/.v.). Philip's army was destroyed; he 
himself was wounded and fled from the field. He sought in 
vain to divert Edward from the siege of Calais by supporting 
the Scots in their invasion of England; but eventually a truce 
was arranged, which lasted until 1351, Philip VL died ift 
Nogen t-le-roi on the 12th of August 1350. 

Philip VI. met his necessities by the imposition of the hated 
gabelle or salt tax, whic h was invented by his legal advisers. 

1 The value of tlu* coinage fluctuated continuously, to the great 
! hindrance of trade; and although at a meeting of the Stat.es- 
j General it w as asserted that the king could levy no extraordinary 
I taxes without the consent of the estates, he obtained heavy 
■ subsidies from the various provinc es. Towards the close of his 
; reign he* acquired from Humbert II., enmte dr Vienne, the pro- 
vince of Dauphine, and Montpellier from the king of Majorc a. 
These acquisitions made the ultimate annexation of Provence a 
c ertainty. Philip married a second wife, Blanche of Navarre, 
j Bv his first wife he left two sons his successor, John II., and 
Philip of Orleans, count of Valois. 

See Continuations dr la ihroniquc de Guillaume de Nangis , edited 
in j S.| 3 by (ieraud lor ihr Soc. de /'hist, de Prance ; Grandcs chroniques 
de Saint Penis, vol. v. (i*M7), edition by Paulin Paris; K. Poprez, 
I.cs Priliminaires de la gun re de cent ans, /jvvS’ / ,\/-> (Paris, 1002), 
based on texts from the English Record Office and the Vatican; 
I ’aid Viollcl, Histon e des institutions po/itiques dr la Prance , vol. ii. 
(Paris. 189.H); and E. Lavisse. Hist, de Prance , vol. iv. pt. i. (1902), 
by A. Colville. Further references will be found in Nos. 3095-3112 
| and p<>5 3240 of A. Molinicr ’s Sonnes de I’histoirc de /nance, vol. iv. 
(Paris, 1904). 

RHILIP (c. 1 177-T208), German king and duke of Swabia, the 
rival of the emperor Otto IV., was the fifth and youngest son 
of the emperor Frederic k I. and Beatrix, daughter of Kenaud IIL, 
count of Upper Burgundy, and consequently brother of the 
emperor Henrv VI. He entered the ('hurc h, was made provost 
of Aix-Ia-Chapelle, and in 1190 or 1191 was chosen bishop of 
Wurzburg. Having accompanied his brothy Henry to Italy 
in 1191, Philip forsook his ecclesiastical calling, and, travelling 
1 again to Italy, was made duke of Tuscany in f r 0 5 and received 
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an extensive grant of lands. In 1196 he became 1 duke of Swabia, 150- she and her husband received the homage of the cones 
on the death of his brother Conrad; and in May r 197 he married of Castile and of Aragon as heirs. Philip returned to Flanders 
Irene, daughter of the eastern emperor, Isaac Angelas, and widow before the close ol the year. His life with Joanna was rendered 
of Roger II., king of Sicily, a lady who is described by Walt her extremely unhappy bv his infidelity and bv her jealousy, which, 
von der Yogelweide as “ the rose without a thorn, the dove working on a neurotic temperament, precipitated her insanity, 
without guile.” Philip enjoyed his brother's confidence to a very The princess gave way to paroxysms of rage, in which she was 
great extent, and appears to have been designated as guardian guilty of nets of atrocious violence. Before her mother’s death, 
of the young Frederick, afterwards the emperor Frederick II., in 1504, she was unquestionably quite insane, and husband and 
in case of his father's early death, in 1107 he had set out to wife lived apart. When Isabella died, Ferdinand endeavoured 
fetch Frederick from Sicily for his coronation when he heard of to lay hands on the regency of ( astile, but the nobles, who 
the emperor’s death and returned at once to Germany. He j disliked and feared him, forced him to withdraw. Philip was 
appears to have desired to protect the interests of his nephew | summoned to Spain, where he was recognized as king. lie 
and to quell the disorder which arose on Henry’s death, but landed, with his wile, at Corunna on the 28th ol April 1506, 

events were too strong for him. The hostility to the kingship accompanied by a body of German mercenaries. Father ami 

of a child was growing, ami after Philip had been chosen as son-in-law had interviews at Remesal, near Pueblo tie Senahria, 
defender of the empire during Frederick’s minority he con- and at Renedo, the only result of which was an indecent family 
sented to his own election. lie was elected German king at quarrel, in which Ferdinand professed to defend the interests 
Miihllmusen on the 8th of March 119X, and crowned at Mainz of his daughter, who he said was imprisoned by her husband, 
on the 8th of September following. Meanwhile a number of A civil war would probably have broken out between them; 
primes hostile to Philip, under the leadership of Adolph, ar('li- >ut Philip, who had only been in Spain long enough to prove 
bishop of Cologne, had elected an anti king in the person of his incapacity, died suddenly at Burgos, apparently of typhoid 
Otto, second son of Henry the Lion, duke; of Saxony. In the war fever, on the 25th of September 1506. Ilis wife refused for long 
that followed, Philip, who drew his principal support from south \ to allow his body to be buried or to part from it. Philip was 
Germany, met with considerable success. In i n)<) he received | the father of the emperors Charles V. and Ferdinand 1 . 
further accessions to his party and carried the war into his | PHILIP II. (1527 -1598), king of Spain, was born at Valladolid 
opponent's territory, although unable to obtain the support of 1 on the 21st. of May T527. lie was the son of the emperor 
Pope Innocent 111 ., and only teebly assisted by his ally Philip C harles V., and of his wife Isabella of Portugal, who were first 
Augustus, king of France. The following year was less favourable | cousins. Philip received his education in Spain. His tutor, 
to his arms; and in March 1201 innocent took the decisive step ! Dr Juan Martinez Pcderimles, who latinized his name to Siliceo, 
of placing Philip and his associates under the ban, and began to j and w ho was also his confessor, does not appear to have done 
work energetic ally in favour of Otto. The two succeeding years j his duty very thoroughly. The prince, though he had a good 
were still more unfavourable to Philip. Otto, aided by Ottakar I., 1 command of Latin, never equalled his father as a linguist, 
king of Bohemia, and Hermann T., landgrave of Thuringia, drove j Don Juan de Zuniga, who was appointed to teach him the use 

him from north Germany, thus compelling him to seek bv j of arms, was more conscientious; but he had a very poor pupil, 

abject concessions, but without success, rec onciliation with I From his earliest years Philip showed himself more addicted to 
Innocent. The submission to Philip of Hermann of Thuringia i the desk than the saddle and to the pen than to the sword, 
in 1204 marks the turning-point of his fortunes, and he was soon ' The emperor, who spent his life moving from one part of his 
joined by Adolph *nf Cologne and Henry L, duke of Brabant, j wide dominions to another and in the camps of his armies, 
On the 6th of January J205 he was c rowned again with great 1 watched his heir's education from afar. The trend of his letters 
ceremony by Adolph at Ai\ la-Chapelle, though it was not till | was to impress on the boy a profound sense of the high destinies 
1207 that his entry into Cologne prac tically brought the war to a i to which he was born, the necessity for keeping his nobles apart 


close. A month or two later Philip was loosed from the papal 
ban, and in March 120S it seems probable that a treaty was 
concluded by which a nephew of the pope was to marry one of 
Philip’s daughters and to receive the disputed dukedom of 
Tuscany. Philip was preparing to crush the last dicker of the 
rebellion in Brunswick when he was murdered at Bamberg, on the 
2 1 st of June 1208, by Otto of Wittelsbach, count palatine in 
Bavaria, to whom he had refused the hand of one of his 
daughters. He left no sons, but four daughters; one of whom, 
Beatrix, afterwards married his rival, the emperor Otto IV. 
Philip was a brave and handsome man, and con temporary 
writers, among whom was Walther von der Yogelweide, praise his 
mildness and generosity. 

See W. von (Jicsebrccht, (icschiclite dev deutschen Kahn -r it, 
Bd. V. (Leipzig, 1888) ; K. Winkelm.inn, Philipp von Schwalu n 
1 old Otto IV. von Braunschweig (Leipzig, j 87 3 iS^fc); (J. Abel, 
Konig Philipp der Hohenstanfen (Berlin, h'egtsta imperii. 

edited by J. Ricker (Innsbruck. 1SS1); K, Schwemer, lunncm 7 fit \ 
and die. dent sc he Kite he halivnid des J hronstn ties von t njS unti 


from all share in the conduct of the internal government of his 
kingdom, and the wisdom of distrusting counsellors, who would 
be sure to wish to influence him for their own ends. Philip 
grew up grave, self-possessed and distrustful. He was beloved 
by his Spanish subjects, but utterly without the power of 
attracting men of other races. Though accused of extreme 
i licentiousness in his relations with women, and though he lived 
; for years in adultery wuth Doha Maria dc Osorio, Philip was 
I probably less immoral than most kings of his time, including his 
: father, and was rigidly abstemious in eating and drinking. His 
| power of work was unbounded, and be had an absolute love of 
reading, annotating and drafting despatches. If he had not 
I become sovereign of the Low Countries, as heir of Mary of Bur- 
! gundv through his father, Philip would in all probability have 
! devoted himself to warfare with the Turks in the Mediterranean, 

; and to the conquest of northern Africa. Unhappily for Spain, 

! Charles, after some hesitation, decided to transmit the Ncthcr- 
: lands to his son, and not to allow them to go with the empire. 


(Strassburg. 1882); and K. Riant. Innocent III., Philippe, de Souahe, 
et Boniface de Montfervat (Paris, 1875) 

PHILIP I., the Handsome (1478 1506), king of Spain, son of 
the emperor Maximilian L, and husband ol Joanna the Mad, 
daughter of Ferdinand and Isabella, was the founder of 4he 
Habsburg dynasty in Spain, and was born at Bruges on the 
22nd of July 1478. In T4S2 he succeeded to the Burgundian 
possessions of his inothtir Mary, daughter of Charles the Bold, 
under the guardianship of his fat her. in 1496 he married foanna. 
The marriage was one of a set of family alliances with Austria 
and Portugal designed to strengthen Spain against Franc e. 
The death of John, the only son of Ferdinand and Isabella, 
opened the succession to the Spanish Crown to Joanna. In 


j Philip was summoned in 1548 to Flanders, where he went un- 
willingly, and was ill regarded. In 1551 he was back in Spain, 
and entrusted with its government. In 1543 he had been married 
to his cousin Mary of Portugal, whej bore him a son, the unhappy 
Don Carlos, and who died in 1545. In 1554, when Charles was 
meditating his abdication, and wished to secure the position of 
his son, he summoned Philip to Flanders again, and arranged the 
"marriage with Mary, queen of Fn gland, who was the daughter 
of hiVsistyr Catherine, » in order to form a union of Spain, the 
.Netherlands and England, before which France would be power- 
less. The marriage proved barren. The abdication of his father 
on the 16th of January 1556 constituted Philip sovereign of 
Spain with its Americ an possessions, of the Aragonese inheritanc e 
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in Italy, Xaplc. and Sicily, of the Eurgundian inheritance — the 
Netherlands and Franche-C 'unite, and of the duchy of Milan, 
which his lather separated i rtjin the .empire for his benefit. It 
was a legacy oi immense responsibilities and perils, for Franc 
was bound in < oinmon prudence to endeavour to ruin a power 
which encircled her on every side save the sea and threatened 
her independence. Prance was for a time beaten at the battles 
of St yuentin and Ciravelines, and forced to make the Peace of 
(atcau Gunbn ds (April 2 , 1559). but the death of Marv of 
Pmgland on the T7U1 of November 155S had deprived Philip 
of English support. The establishment ot Elizabeth on the 
English throne put on the flank ot his scattered dominions 
another power, forced no less than France by unavoidable 
political necrs-.it ies to be his enemy. The earlv ditlicullics »»f 
Elizabeth's reign secured him a deceittul peai e on that side for a 
time. His marriage with Elizabeth of Valois on the 22nd of 
June 1559, and the approach of the wars of religion, gave him a 
temporary seuirity from Prance. .Put the religious agitation 
was affecting his own Flemish possessions, and when Philip 
went back to Spain, in August 1559, he was committed to a life- 
long struggle in which Ik* could not prove vic torious except bv 
the conquest of Franc e and England. 

If Philip 11 . had deserved his name of the Prudent he would 
have made ha-, to, so soon as his father, who continued to inter- 
vene in the government from his retreat at Yuste in Estrcmadura, 
was dead, to relieve himself ot the ruinous inheritance of the 
Low r Countries. It was perhaps impossible lor him to renounce 
his rights, and his education, co-operating with his natural 
disposition, made it morally impossible for him to believe that In* 
could be in the* wrong. Like the rest of his generation, he was 
convinced that unity of religion was indispensable to the mainte- 
nance of the authority of the State and of good order. Family 
pride, also, was carried by him to its highest possible pitch. 
Thus external and internal influences alike drove him into con- 
flict with the Netherlands, Prance and England; with the first 
because political and religious discontent combined to bring 
about revolt, w hich 1* felt bound in duty to crush ; with the second 
and third because they helped the Flemings and the Hollanders. 
The conflict assumed the character of a struggle* between Pro- 
testantism and Roman Catholicism, in which Philip appeared 
as the* c hampion of the Church. It was a part he rejoiced to play. 
He bec ame, and could not but become, a persecutor in and out ot 
Spain; and his persec utions not only hardened the obstinacy of 
the- Dutch, and helped to exaspe rate the English, but they 
provoked a revolt of the Moriscocs, whie li impoverished his 
kingdom. No experience of the failure ol his policy could shake 
iL belief in its essential excellence. That whatever lie* die! was 
elone for the service* of (ioel, that suc cess or failure depended 
on the inscrutable will ot the Almighty and not on himself, were 
his guiding convict ions, whit h he transmitted to Iris succ essors. 
Pile “service of (Ioel and his majestx " was the formula which 
expressed the belief of the* sovereign and his subjects. Philip 
must therefore be* held primarily responsible* for the insane 
policy whic h brought Spain to ruin. 71 c had a high ide al of his 
dutv as a king to his own people, and had no natural preference 
for violent courses. The strong measure's he* te>ok against 
disorderly elements in Aragon in 1 5 e > 1 were provoked bv extreme* 
misconduct on the* part of a laction. When he enforced his 
claim to the crown ot Portugal ( 1 57c; 1 58 1 ) he preferred to placate 
his new subjects by paving attention to their feelings and their 
privileges. He even made dangerous political concessions to 
secure the support of the gentry. It is true that he was ready to 
make use of assassination for political purposes; hut he had been 
taught bv his lawyers that he was “ the prince/' the embodied 
state, and as such had a right t*o act for the public good, If gibus 
suhttus. This was but in ac eordanc e w ith the temper of the times, 
('oligny. Lord Purghley and William the Silent also entered into 
murder plots. In his private life lie was orderly and affec tionate 
to bis family and servants. He was slow to withdraw the ronfi- 
dence he had once give n. 1 11 the painful episode of the imprison- 
ment and death of his firstborn son, Don Carlos, Philip behaved 
honourably. lie bore the a*'utc agony of the disease which 
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killed him with manly patience, and he died piously at the 
Escorial on the 13th of September 1 50S. 

As an administrator Philip had all the vic e s of his type, that of 
the laborious, self-righteous man, who thinks he can supervis 
everything, is capable of endless toil, and jealous of his authority, 
and who therefore will let none ot his servants act without his 
instructions. lie set the example* of the unending discussions in 
committee and boundless minute* writing which finally choked 
the Spanish administration. 

j The llistoire de Philippe 11. of M. If. P'orncron (Paris, iSSi). 

: contemns many references to authorities and is exhaustive, hut the 
I author has some violent prejudices. Philip II., by Martin Hume 
! (London, 18 07), is more just in its treatment of Philip's personal 
character, and gives a useful bibliography. The main sources ft r 
the political lustoiy ate the 1 )oi imitwlns lnfditos paid la hi storm dr 
lispaha (Madrid, 1842, Ac.), \ols. \. r ni., vi., vii., xv., xxi., xxiv., 
i xl., xcviii., ci., uii., cx., cxi. and others; 1 .. P. Hachaid, Arles des 
1 tints gan'raux dts Pays Hits, (Ihussels, 1801 lttoo); and 

the Calendars of State Papas, I'ouign Sei ies, Elizabeth (London 
; iKe»t i«)oi). Sec also Martin Hume, Two English Queens and 
1 Philip (i<)oS). • 

PHILIP III. (1578-1(121), king of Spain, son of Philip II. and 
his fourth wife, Anne, daughter of the* emperor Maximilian II., 
was horn at Madrid on the 14th of April 1578. He inherited the 
beliefs of his father, but no share of his industry. The old king 
had sorrowfully confessed that Hod had not given him a son 
capable of governing his vast dominions, and had foreseen that 
Philip III. would be led by his servants. ’I his calculation was 
exactly fulfilled. The new king put the* direction of bis govern- 
ment entirely into the hands of bis favourite*, tin* duke* of Lernm, 
and when lie fell unde r the influence of Lcrma’sson, the eluke* of 
l Veda, in 1518, be trusted himself and bis states to the new 
favourite. The king's own life was passed amid court festivities, 
on whie h enormous sums of money were wasted, or in the practice 
of childish piety. It was said that he was so vidimus as hardly 
to have committed a venial sin. He cannot be* justly blamed for 
having been born to rule a despotic monarchy, without even 
the capacity which would have qualified him to manage* a small 
estate. He* died at Madrid on the gist of Man h i()2i. The 
story told in the memoirs of the* p'rcnch ambassador Passom- 
pierre*, that lie* was killed by the heat of a brascro (a pan ol hot 
charcoal), because, the proper official to take* it away was not at 
hand, is a humorous exaggeration of the formal etiquette of the 
court. 

K. Watson and W. Thounpson, History of Philip III. (17.Se>), 
give flic* most available genci.il account of Ins reran; see also the 
! continuation of Manana's lhstoiy of Spain bv Miiiana (Madrid 
' 1817 IcS 22). 

PHILIP IV. ( 1(105 1(1(15), king of Spain, eldest son of Philip 
111 . and his wile Margare t, sister of the emperor Ferdinand if., 
was horn at Valladolid on the* «Sth of April i(>Ov His reign, 
after a few passing years of barren successes, was a long story 
if |x>litieal and military decay and disaster. The king lias been 
| held responsible for the fall of Spain, which was, however, due 
in the main to internal causes beyond the control of the most 
despotic ruler, however capable he had been. Philip certainly 
possessed more enegv, both mental and physical, than his father. 
There is still in existence a translation of (iuicciardini which 
lie wrote with his own hand in order to qualify himself for 
government by acquiring a knowledge* of political history. lie 
was a fine horseman and keen hunter. His artistic' taste was 
shown In his patronage of Velasquez, and his love of 
letters by his favour to Lope de Vega, (alderon, and other 
dramatists. He is even credited, on fairly probable testimony, 
with a share at least in the composition of several comedies. 
Hisgyod intentions were of no avail to his government. Homing 
to the throne at the aye of sixteen, he did the wisest thing he 
ould by allowing Jiimsell to be guided by the most capable man 
lie could find. ILs favourite, Olivares, was a far mine honest 
man than the duke of Lerma, and was more fit for the plac e of 
prime minister than any Spaniard of the time. Put* Philip IV. 
had not the strength of mind to free himself frem^the influence of 
Olivares when he had grown to manhood. 'I he amusements 
which the favourite had encouraged became thelbusiness of the 
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kind's life. W hen, *n n'44, t !i<* disastc is fall. ng on the nionard v 
••n ah k'irs led to the diMiiissal ot Olivares, Philip had 1 * >s t tl 
power to devote hiii'sell to hard work. After a brief strugg'e 
with the task of direct ing the administration of the most ex 
t. nsive and the worst organized nionarehv' in Europe, he sank 
bi ’k into his pleasures and was governed by other favourites, 
lbs political opinions were those he had inherited trom his 
1 vlh«*r and grandfather. He thought it his duty to suppuil 
i lie Herman Hubsluirgs and the cause ol the Roman (athnlie 
I hureh against the Protestants, to assert his sovereignty over 
Holland, and to extend the dominions ol his house. The litter 
exhaust inn of his people in the rouise of a hopeless struggle with 
Holland, loanee and Finland was seen by him with svrnpathy, 
but he considered it an unavoidable misfortune and not the result 
ol h:s own eriors. since he could not be expected to renounce 
hs rights or to desert the cause of (iod and the (hureh. In 
] o i ! H i< ' lit* ma’iitained a bearing of rigid solemnity, and was 
s eii to laugh only three times in the rouise of his life. Rut in 
private he indulged in horseplay and verv coarse inunoralitv. 

I i is (ourt was grossly vicious. '1 he early death of his eldest 
S' >n , Fallas ir Carlos, was unquestionably due to dehaucherv 
eiK'. airaevd bv the gentlemen entrusted bv the king with his 
education. Ill** lesson shocked th** king, but its effect soon 
wore nil*. Philip IV. (lied broken-hearted on the 17th ol 
September iLL-q expressing the hope that 1 1 is surviving son. j 
Carlos, would he limre fortunate than himself. 

'tin* h<-4 account-. ol Philip 1Y. will he found in the I'shu/ios Oil 
ieni'J,) tit' J-iitfe l l by P"ii A. (7'ii«»\as d« I ( a-.t illo (Mudnd, 
iSS«a. and in th<* in t rodm lion bv Don F. Silvc ! » in BE edition of 
tli<* C,nt < s t/r Sur Muini ile /hjieOu v Oil irv FY/HcYF. ^Madrid, 
lfcS.j-ifc&o). 

PHILIP V. ( 10S4-1 74k)), king of Spain, founder of the present 
Bourbon dvnisty, was the son of the Dauphin Louis and 1 1 is 
wife, Maria Anna, daughter of Ferdinand Maria, elector of 
lkivaria. He was born at Yeisaillis on the ugh of December 
TOS4. O11 the extinction of the male line of the house of Hubs 
burg in Spain he was named heir bv the will of ( harles If. He 
had shared in the careful education gi\en to his elder brother. 
Louis, duke of Btirgundv , by Fenelon, and was himself known 
as duke of Anjou. Philip was bv nature dull and phlegmatic, 
tic had learnt morality from 1 enelm's teaching, and showed 
hirns'df throughout his life strongly adverse to the moral laxit\ 
of his grandfather and of most of the princes of Ids time. Put 
his very domestic regularity caused him to be entirely under the 
influence of his two wives, Maria Louisa of Savov, whom lie 
married in 170.7 and who died in l'ebmarv 171.4, and Elizabeth 
Farm**.* of Parma, whom h<* mairied in December of the Sana* 
year, and who survived him. He showed courage on the held 
of battle, both in Italy and Spain, dm ing the War of the Spanish 
Succession, and wm; flattered by bis < mirth rs with the title of 
FI Aninioso, or “ the Spirited." Put la* had no taste for military 
adventure. If he had a strong passion, it was to pro\ ide for his 
sece ssion to the throne ot 1 * ranee if his nephew I ouis NY. 
should die, and he indulged in many intrigues against the house 
>f Orleans, whose right to the succession was supposed to le 
secured by Philip's solemn renunc’al ion of all claim to the 
French throne, when he became king of Sjnin. It was in 
pursuit of on** of these intriuuex that he abdicated in 1-24 j n 
favour of his son Lotus. Put Lotus died in a h w months, 
and Philip returned to the throne. At a la.t r period he trb d 
to abdicate iigaui, and his wife had to keep him in a species of 
disguised confinement. r I kroughnut his life, but particular! 
in the later part of it, he was subject to prolonged fits of melan 
cholia, during which le* would not even speak. lie dii d of 
apoplexy on the qth of July 17.1b. • 

The best account of Philip's (har.u f« r and r< ign is still tliat given 
by Co\e in his Memoirs of tin- Kings of Spam of the House of Hour! on 
(London, 1815). « 

PHILIP THE BOLD (1.42 140.1), duke of Burgundy, fomtli 
son of Join* If. of F' ranee and Bonne of Luxemburg, was born 
on the 15th of January 1,442. He earned his surname bv his 
bravery while fipfiting by his father’s side on the field of Poitiers. 
After the defcatlif King John he accompanied him into eaptivitv 
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' in Fnglund. In i^bo he received the title of did * of Tourainc, 
j and in June 1^4 wasent 1 listed w ith the government of Burgundy, 
! which John had united to the crown at the death of the last 
| duke of the Capet ian family, Philip of Kouvre. in 1361. Jn 
j September 1464 John bestowed on Philip the title ot duke ot 
| Purgundv, together with that of first peer of France. John 
was anxious not to displease the Burgundians, who were accus- 
tomed to their independence ; and, moreover, with Philip as 
duke of Purgundv he was in a better posture to resist the king 
of Navarre, ( harles the Pad, who laid claim to th< duchy. The 
j donation, which was at first kept secret in spite of a request 
! made in 14(14 for its confirmation bv the emperor Charles JY., 
| was ratified at the accession of Charles Y. of France; but in 
j consequence of Philip's preoccupation with the (hand Corn- 
j panics, which had invaded FTancc, it was not until November 
14(4 that lie definitely took possession of the duchy, ( harles 
j continued to show favour in his brother, appointing him (in 146b) 
j his lieutenant in Champagne and marrying him to Margaret, 
| daimhter and heiress of Louis of Male, count of Flanders, 
j and widow nf Philip of Rouvre. Edward 111 . of England was 
1 negotiating for the marriage of this princess with hi: son Edmund, 

1 carl of Cambridge ; bait ( harles prevailed upon Pope Urban Y. 
to refuse the dispensation necessary on grounds of kinship, and 
even consented to give lip Lille, Pouai and On hies to Klandeis 
on condition that Margaret should marry his brother. Philip 
I eventually won the da\ , thanks to the support ol the late 
. count's mother, and the marriage took place with high revel 
; at Client on the icjtli of June 14(a). 

| During the succeeding years Philip proved a faithful ally 
i to ( lucks. He took part in the almost bloodless campaign 
! against the duke of Lancaster, who had landed at Calais; in 
1477 lu* took several towns in French Flanders from the English: 
and in 147(1 relieved Troves, which had been besieged bv the 
| English. On Charles's death Philip found himself, with his 
! brothers, the dukes of Anjou and Berry, in charge of thegovern- 
! ment ol France in the name of Charles Yl., who was a minor; 

• and in the absence ol the duke of Anjou, who lei t France in 
J 1 4<Sa to conquer the kingdom of Naples, Philip occupied the 
! most powerful position in the realm. Tie persuaded the young 
! Lin</ to intervene in Flanders, where the < itizens of 01 nit . 

1 whose rebellious spirit had necessitated Philip's intervention 
1 in 1470. had again revolted under Philip van Arteveldc and had 
; expelled Louis ol Male. On the 27th of November 1482 the 

Franc n Burgundian chivalry crushed the rebels at Rosebcckr, 
and on lax return the duke of Burgundy took part in repress- 
: in«_r the popular movements which had broken out in Paris and 
1 oiler French towns. I11 1484 an insurrection in Flanders 
i supported by Flugland gave rise to another Frenc h expedition ; 

: hut in January T4S4 the death of Louis of Male made Philip 
[ master of the eountships of Flanders, Artois, Rcthel and 
| V vc is; and in the following year the citizens of Client decided 
to submit. At this period Philip sought to ingratiate himself 
v it h the emperor, who was a near neighbour, and of whom he 
| held a part ol his dominions, by giving two of his daughters 
i in marriage to two princes of the house of Bavaria; he also 
! took an important, part in bringing about the mairiage of a 
princess of the saint* family, Isabel, to King ('harles YL 

Hostilities, however, were renewed between France and 
England. A formidable expedition was prepared under t lu* 
direction of tin* duke ol Burgundy. and a fleet of r [00 sail 
assembled at Shivs; bul the enterprise failed owing to the 
dilatoriness of the duke ot Rem*. The fatiguing and inglorious 
j expedition in the Netherlands, into which the duke dragged 
1 ChaHrs lor the purpose of support ing his kinswoman, [can of 
j Brabant, against the duke of Ccldorland, shook PhiJip’s credit 
| with his nephew, who on his return declared himself of age and 
| confided the government to the ancient councillors of his father, 

| the “ Maimousets.” The king's madness (1402) restored his 
j uncles to power, and particularly Philip, who after assuring 

• peac e bv treating with the duke of Brittany and hv concluding a 
i truce of twenty- eight years with JCngland, made strenuous efforts 
| to put an end to the (heat Schism, visiting Pope Benedict XI H. 
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Lit Avignon in 1395 in t ho hope of obtaining a voluntary 
assignation from him. But the growing influence of the king’s 
brother, Louis uf Orleans, who was on terms of great intimacy 
with On een Isabel and was accused of being her lover, was a 
serious obstruction. Discord broke out in the council, and but 
for the intervention of the dukes of Berry and Bourbon the two 
princes would have come to an open struggle. For a brief 
period Philip was dispossessed of authority, but he regained 
it in 1 \Q2 and kept it till his death, which took place on the 
27th of April 1404. The cathedral of St Benigne at Dijon 
contains his remains, and his tomb (torinerlv in the Chartreuse 
of Dijon) is now in the museum in the Hotel-de-ville. 

Although lie had to c urb the independent spirit of the seigneurs 
of EVanehe-Comte, and in spite ol frequent collisions with his 
vassals in Flanders and with the citizens of Besanyon (who in 
1389 extracted from him a promise to respect their privileges), 
Philip appears to have governed his territories with sagacity 
and a certain moderation, and he was particularly successful in 
employing tht 1 resources of France in the interests of Burgundy. 
He granted numerous privileges to the inhabitants of Dijon, and 
created in 138P two chambres des roniptrs, one at Dijon and the 
other at Lille. He was, in the phrase of a contemporary, 

“ kindly and amiable to high and low and those of middle rank, 
liberal as an Alexander, noble and pontifical, in court and state 
magnificent.” But his liberality and his love of display in- 
volved him in enormous expense, and lie left so many debts 
that his widow was compelled to renounce her personal estate 
to avoid the responsibility of discharging them. By his wife 
Margaret (d. 1405) he had a numerous family: John the Fear- 
less, who succeeded him; Charles and Louis, who both died in 
infancy; Anthony, count of Rcthel,and Philip count of Nevers, 
both killed at Agincourt; Margaret, who married William 
of Bavaria, count of Ostrevant; Catherine, wife of Leopold, 
duke of Austria; Mary, wife of Amadeus VIII. of Sa\ov; 
and Bonne, who was betrothed to John of Bourbon and died 
young. (K. I’n.) 

PHILIP THE GOOD (131,6 1467), duke of Burgundy, son of 
John the Fearless, duke of Burgundy, and Margaret ot Bavaria, 
was born at Dijon on the 13th of June 1396, and succeeded his 
father on the iotli ot September 1419. The natural outcome of j 
the assassination of John the Fearless {q. v.) was to drive his sue- j 
eessor to the English side. Jn 1419 Philip signed with Henry V. 
of England the Treaty of Arras, by which he recognized Henry 
as regent and future heir ol the kingdom of France, and in 1420 
gave his adherence to the Treaty of Troyes. Early in December 
1420 Philip entered Paris with the king of England, and sub- 
sequently took part in the defeat of the French at Mons-en- 
Vimeu. By a treaty concluded by Philip at Amiens in April : 
1423 with the dukes of Brittany and Bedford, John, duke of 
Bedford, married Philip’s sisler Anne, and Arthur of Brittany, | 
earl of Richmond, became the husband of Philips's sister Mar- ; 
garet. A few years later discord arose among the allies. When , 
the duke of Bedford besieged Orleans the inhabitants offered ! 
to surrender, but to the duke of Burgundy; whereupon Bedford 
retorted that “ he did not beat the bushes lor others to take the • 
birds.” When this speech reached Philip's ears he withdrew' ' 
his troops in dudgeon, and concluded a truce with Prance j 
(1429). Bedford, however, succeeded in conciliating him In* j 
promises and presents, and in 1430 Philip took part in the ; 
campaign against Compiegne. I 

But another conflict arose between the duke of Burgundy j 
and the English. Jacqueline, countess of Hainaut, the divorced j 
wife of the duke of Brabant and the heiress of Holland and 
Zeeland, had married the duke of Gloucester, who attempted 
to take forcible possession of his wife’s territories, 
however, himself claimed Brabant as having been bequeathed 
to him by his cousin Philip, the late duke, with the result that 
the Burgundians repulsed the troops of the duke of Gloucester, 
and Jacqueline was forced to recognize the duke of Burgundy 
as her lieutenant and heir. Moreover, the duchess of Bedford 
had died in T433- Charles \ II., who in spite of the efforts of 
the cardinal of Ste Croix and the conferences held by him at 


Auxcrrc and Semur had hitherto refused to return to Franca*, 
finally det ided to take part in the conferences which weie 
opened at St Vaast d'Arras on the Oth ol August 1435, and to 
which the* whole of Christendom attached very high impor- 
tance, all the princes of Europe and the* pope* and the council 
of Basel be ing represented. Philip consented to a reconcilia- 
tion with tin* king ot France, and agreed to recognize him as 
his legitimate sovereign on condition that lu* should not be 
required to pay him homage during his lifetime. Charles, on 
his part, solemnly craved pardon for tlu* murder of John the 
Fearless through the* mouth of the clean of the church in Paris, 
and handed over to the duke the counties of Macon, Auxcrrc, 
Bar-sur- Seine and Pont him, and the* towns on and near the 
Somme* (Rove, Montdidicr, Pcronnc), rescrv ing the option of 
redeeming the Somme towns for 400,000 gold crowns. Philip 
proved a faithful ally ol the king, aiding him in re* entering Paris 
and preparing an expedition against Calais, which, however, 
tailed through the ill-will of his Flemish subjects (1439). In 
1440 he paid the ransom of Charles of Orleans (the son of his 
father's old enemy), who had been a prisoner in England since 
the battle of Agincourt ; received him with great honour at 
Gravelines; and married him to Marv of Clevcs, upon whom he 
bestowed a handsome dowry. In 1442 Philip entered into a 
conspiracy to give tlu* duke of Orleans a larger share in the 
affairs of the kingdom. To Rene of Anjou, the duke of Lor- 
raine, he show eel himself less generous, setting up another 
claimant to the duchv of Lorraine in the person of Anthony of 
Yaudemont, and taking Rem'* prisoner in 1431 ; it was not until 
1436 that he consented definitively to release Rene on con- 
dition that he* should abandon several strong places and pay an 
enormous ransom. In 1415, at the conferences of Chalons-sur- 
Marnc, the due hess of Burgundy renounced these* claims in her 
husband's name in order to assure the execution of tlu* Treaty 
of Arras. 

Philip was frequently disturbed by the insubordination of 
tlu* Flemish communes. He hud to quell seditious at Liege 
(1J30), (ih. nt (1132) and Antwerp (1435). In 1438 he* was 
driven with the duchess out of Bruges bv the revolted citizens, 
a revolt which he repressed with gnat severity. In 1 j ]8 tlu* 
citizens of Ghent rose in rebellion, but, disappointed of From 
support, they were deb ited at R uppehnoiidc* and in 1453 
were overwhelmed at tin* In! tie ol Gavre, where they lett. 
20,000 deal on the held. At a banquet shorllv afterwards 
Philip vowed that, lu* would lead a crunch* against the ’Turks, 
who had seized Constantinople, and the knights of his court 
swore* to follow his example*. 1 I'll* expedition, however, did not 
take place, and was hut a pretext for h \ \ ing subsidies and for 
knightiv entertainments. In 1 159 Philip sent an embassy 
under the duke* of Chwcs into Italv to take part in tlu* con- 
ferences preparatory to a fresh expedition against the Tints, 
but. this enterprise likewise fell to tlu* ground. In 14^0 the 
duke of Burgundy had given an asylum In the Dauphin Louis 
(afterwards Louis XL), who had quarrelled with his father 
and had been forced to leave France. The “ fox who would 
n>b his host’s hen rnn.d,” as the old king called Louis, repaid 
his protector bv attempting to sow discord in the ducal family 
of Burgundy, and then retired to the <a tie of Genapp;* in 
Brtth mt. At Charles YlI.'s death, however, Philip was one of 
the first to re ognize the new king, and accompanied him to 
Paris. During Lie journey Louis won over tlu* scign ms of 
Cmv, the prim ip d counsellors of the duke of burgundy, 
and pei.auided Philip to allow him to redeem the Somme 
towns for tlu* sum 'tipulated in the Treaty of Arras. This 
proceeding infur'uted Philip son Charles, count ol Churn- 
l.iis, who prevailed upon his father to br '.k 1 is pledge and 
declare war on the king of France. On the 12th of Apr. I r 165 
Philip handed over to hs son the eidirc ndministralion of his 

1 This was the sin-oil. ir vow know n a . " 1 lie vow of the pheasant 
from the fact tli.il Philip placed hi > hind soh mii’y on a pheasant, 
which had been broiedil to him l»v hi-, herald. ;md vowed that 
he would fight the lurks and challenge their sultan to single 
Lomhat. j » 
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e-dates. The oM duke died at Unices on tin* 15th of June 
1 4^ >7 , and was buried at I >1 j* m. 

J’liilij) was a great lover ol pomp and luxury and a friend of 
1, tters, b.-ing tlu* patron of Georges Cluistelain, Olivier de la 
Man he and Antoine de la Salle, and the founder ol the col- 
lection of MSS. known as the “ liibliotlu «jue de Bourgogne " 
(now at Brussels), and also of the university of Dole (1421). 
lie administered his estates wivlv; promoted » otnmeree and 
imlustr\, particularly in Flanders ; and let t his son a well- 
lined tre.wnw. He was thriee married: in 1400 to Michelle 
(d. 14 22). daughter of Uurles VI. of France ; in 1424 to bonne 
of Artois (d. 1425); and in 1 }2o to Isabel (d. 1472). daughter of 
|ohn I., king of l’orlne.al. On the occasion of his third marriage 
Philip founded the Order of the Golden Fleece, lie was sin ceeded 
t : v (diaries, allerwanls known as Charles the Hold, his only sur- 
viving son bv Isabel. He had several illegitimate children, 
among them being Corneille, called the Grand Dastard, who was 
killed in 1452 at the battle ol Ruppelmoiule. (K. I’o ) 

PHILIP, Lvxix.gWF uf Hkssf (1504 1507), son of the 
landgrave William 11 .. was born at Marburg on the 14th of 
November 1504. He bn nine landgrave on his father's death 
in 1 500. and ha\ing been declared of age in 151S, was married 
in 1524 to Christina daughter ot George, duke of Saxony 
(d. 1540). In 1522 and 1 524 he assisted to qic*ll the rising of 
Franz von Si< kingen (< who had raided Hesse fi\ e years 
previouMv , .nid in 1525 he took a leading part in crushing the 
rebellion of the peasants in north Germany, being mainly 
responsible for their defeat at Frankenhausen. About this 
time Philip adopted the reformed faith, of which he was after- 
wards tie /ealoii' and daring defendei. Indifferent to thro 
logical, or e\ en to pat/iotii . considerations, his plans to protect 
the Reformers rested upon two main principles unity among the 
Protestants at home and military aid lrom abroad. Tlu* 
scheme- he put forward as one ol the heads of the League of 
Sehnialkalden, aimed prim irilv at oxerthrowing the house of 
llabsbnrg; to this end aid was sought lrom foreigner and 
native, from Protestant and Catholic alike. Knvoys were sent 
repeatedly to France, Fngland and Denmark: Turkey and 
Yenice were looked to lor assistance ; the jealousy lelt towards 
the Hab burgs by tlu* bavarian Wit teFb :e hs was skilfullv 
fomented; and the German Protestants were assured that 
atta< k w.is the best, nav the onl\ , means of defeme, before 
th* lurmalion of tli • Leagu • ol Sehnialkalden Philip w. is very 
intimate with Zwingli, ami up to the time of tin* Reformer's 
death, in 1541,11c hoped that material aid would he lorlheouiiiig 
from his followers. In 152!) he had aid'd John tie- Constant, 
elector of Saxony, to form an alliam e ol reformin';' primes; 
and in 1520 he called together tin* abortive* eunieivmr at M.ir- 
burg, hoping thus to close tlu* breach between Lutherans ami 
Zwinglians. More aggressive was his a< lion in 1 De- 

ceived by the forgeries of Otto von Pack (</.?'.). le- h le-ved in 
the existence* of a conspiracy to crush the Rcforne-rs. and was 
onlv restrained from attacking his enemie. bv 1 ! •* * iniliieme of 
John of Saxony and Luther, lie sun ceded, however, in mm- 
pelhng t!i<* archbishop of Mainz and the biJiop- oi \\ ur/lrirg 
and b nnlierg to eontribu'e to the cost « it Ins mobilization. 
Philip was freelv accused ol having emploved P.n k to ( mu oet 
the forgery; and, although this charge* is doubtle-s fabe, his 
eager aeeeptam e of Pack’s unproved statements amused con- 
siderable ill-feeling among the Catholics, which lie was not slow 
to return. In 152*; the landgrave signed the *' protest " which 
was presented to the Diet of Spires, being thus one of the ori- 
ginal *’ Protestants;" in 1540 he was among the subscriber-, 
to the Confession of Aug-dmrg; and the formation of the 
League of Sehnialkalden in the same year was largely due to 
his energy. 

His next important, undertaking, the restoration of Clrieh, 
duke of Wurtternberg (</.?'.) to his duchy, was attended with 
e onspieuoUtS success. YYurttcniberg had passed into tlu* posses- 
sion of the HaUsburgs, lmt after Philip's brief and victorious 
campaign in 15^4 the humiliation of Charles Y. and hi-, b-otle r, 
t!*e German kifig, Ferdinand T. was so complete that it was 


j said the landgrave had done more for Protestantism by this 
1 enterprise than a thousand of Luthers books would do. After 
i this victory Philip entertained the idea of coming to terms 
| with Charles V. oil the basis of extensive com e sions to tlu* 
Protestants; but ]u* quickly returned to his former plans for 
leading a general attack on the Habsburgs. Ilm I uncord of 
Wittenberg, made in 154O, was lavourable for tle.se schemes, 
but alter live years spent in assiduous preparation war was 
prevented bv the serious illness ol the landgiave and the 
luk<* warmness of his allies. Recovering from hi. malady, he 
had returned to his intrigues when an event happened which 
matcriallv alfec ted the fortunes of the Kctormatiuii. His union 
1 with Christina was not a happy one. and having fixed his 
affections upon Margaret von dcr Saal (d. lybb), he obtained 
an opinion lrom Protestant theologians that bigamy was not 
forbidden bv Holv Writ. Luther and Alehin hthon at length 
consented to the marriage, but stipulated that it should In* 

' kept sec ret, and it was celebrated in March 1540. The marriage, 

I however, became known, and a great outcry arose against 
Philip, whose friends quickly deserted him. i le objected to 
Luther's counsel to deny the existence ol a second marriage; 
abused |ohn Frederick, elector of Saxony, for not coming to 
support; him; and caused bigamy to be* publicly defended. 
.Harmed, however, bv the strength of his enemies, and by 

■ their evident determination to punish him as a bigamist, he 
in June* 1541 made* a treaty with (buries Y. at Regensburg. 
In return for a general pardon he undertook to break off 
relations with France and Fngland and loyally to support tlu* 
emperor. 

■ During these yea is Philip had been forwarding tlu* progress 
c > I the RHnrmat i‘»n in Hesse. This was begun about 152b, when 
an important synod was held at llomherg: the university ot 
Marburg was founded in the interests ol the* Reformers in 1527 ; 
and after the* Did ol Spires in 1520 the work was conducted with 
icnewed vigour. The Catholic worship was suppiesseel, and the 
sec ulanzed ihure h revenues supplied an endowment, tor the new 

1 university. 

| The peace between the emperor and the landgrave was soon 
broken. In j 542 J, ’bilip persuaded the League oi Sehnialkalden 
1 to attack Ilenrv 1 1 ., duke of Brunswick- Wollrnbultol, ostensibly 
. in the interests of the Protestant towns ol brunswiekand Gc slar. 
The duchy was quickly overrun, and Henry a Catholic princ e- 
driven out; but the good understanding between the emperor 
| and the landgrave was dest roved, and the relations between 
| Protestants and Catholics became worse than before. Nor was 
| tin* fissure in the Protestant ranks closed, and Charles took 
• advantage* of this disunion to conquer Gelderland and to mature 
lib preparations tor overthrowing the League of Sehnialkalden. 
I nlike John Frederick of Saxony, Philip divined, or partly 
divined, the emperor's intentions, and urged repeatedly that the 
fuvesot the*. League should be* put in order. This advice passed 
unheeded, and when ( lurries suddenly showed his hand, and in 
Julv 154b is.-.ued the* imperial ban against the* landgrave and tla* 
elector, U was seen that the two primes were almost isolated, 
l ighting began along the* uppt-r Danube*, and when indecision 
and want ol funds had ruined tin* league's chances of success, 
Philip returned to Ihssc and buried himself with seeking help 
lrom foreign poweis; while* in April 1547 John Frederick was 
captured at Miihlberg. Alter this defeat the landgrave was 
induced to stmvmirr to Charles in June by his son-in-law, 

I Maurice, now elector ot Saxoiiv. and Joachim IT., elector cl 
, Brandenburg, who promised Philip that he should he pardoned, 
and wen* greatly incensed when tlu* emperor reluscd to assent 
to this condition. There is, however, no truth in the story that 
the word anises was altered bv an impe rial servant into ewiyf s. 

; thus making the phrase “ without am imprisonment ” in tin* 
| treaty of surrender to read “ without pe rpe tual imprisc nment. 

■ Philip was sentenced to detention for fifteen years, and as he w; s 

■ heartily disliked bv Charles his imprisonment was a rigorui s 
; one*, and bec ame*, still more so alter lie* had made* an attempt to 
! es-ipe. His acceptance of the Ir.lirim in 1 54S did not bring him 

freedom: but tb s came in consequence of the humiliation <1 
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( harDs V. at tli • hands of Maurice in 1552: and after the eon 
( lus. on of the Peace oi Passau in this year he returned to Hesse. 
Although less a< tivc than iormerlv , the landgrave did not erase 
to intrigue on hehall of the Protestants while continuing the work 
of reforming and organizing the Church in Hesse. In 1562 
hi* aided the Huguenots with troops, and he was frequently in 
rornmimiration with t hi* insurgents in the Netherlands; but his 
efforts to form a union of the Protestants were fruitless. Philip, 
who is sometimes railed the Magnanimous, died at Lasse on the 
A 1 st. oi Mareh 1 S r J 7 - By Christina he had four sons and fiye 
daughters, and according to his directions the landgraviate was 
partitioned at his death between his sons, lie had also by 
Margaret yon drr Saal seyen s<ms, who were called counts of 
I )iet/, and one daughter. 

See ('ll. von Kom m el, Philipp der (hossmuf/iigc ((Hessen. 18*0); 
Brief weehsrl Landgraf Philipps nnt ilucn . edited bvM. Lenz (Leipzig 
1881-1890); Pol disc lies Archiv da Landgnifen Philipp, edited by 
]-. Kui h (Leipzi .. 1904); L. (i. Moge» k Uistoun captintatis Philippi 
Magnum nil (L 1 anktort , lyno); W. l ali kenheinet , Philipp dti 
<it ess ))/ uthige mi Baiternhi iege (M.ulmi;;. i8S'); ||. Seliw.tr/, 

Landgi uf Philipp von Hessen und dir PmhsrJicn Handel (Lrip/ie, 
1881); J. W ille, Philipp dry (imssninlhigr von /lessen und die Justi j 
tution i 'hirhs v<'n Wmttembng ( lYibingen, 1882); \V. \\\ Knckwell 
Dir Doppclchr d . v Landgtafni Philipp ion /lessen (Marhui^. i«»o ? 

A. Heidenhain, Dir 1 ’ nionspolitik Philipps von Hessen (Halle, 1890 f 
K. Viirrrnliapp, 1 . undent f Philipp von I lessen und die Pnivrisitut 
Marburg (Casstl, inop; Von I >r.u:h and Kdnneeke, Die liildnissc 1 
Philipps, des ( >1 osstnutigrn (('as->el, ioo->); Pestsihnft rum (it 

daditms Philipps, published by the l Wan jut hrssische (iesihuhte 
und l.andeshunde (('asset, 1004); and Philipp der (iiossmulige, 
Britrdge rur ( lest Jnehtr seines l.ebens und seiner /eit, published by the 
Historischcr Veit m fm das (iiosshei rogfuni Hessen (Marburg, 190 j). 

PHILIP, JOHN (1775 1S51), British missionary in South 
Africa, was born on the 14th of April 1775, at Kirkcaldy, Fife, the 
son of a schoolmaster in that town. After bas ing been apprenticed 
to a linendraper, and for three years a clerk in a Dundee business 
house, he entered the lloxlon (Congregational) Theological 
College, and in 1S04 was appointed to a Congregational chapel 
in Aberdeen. In ittrtt he joined the Key. John Campbell in his 
second journey to South Africa to inspect the stations of the 
London Missionary Society, and reported that the conduct of the 
Cape Colonists towards the natives was descrying of strung 
reprobation. In 1N22 the London Missionary Society appointed 
him superintendent of their South African stations, lie made 
his headquarters at Cape Town, when* he also established and 
undertook the pastorate oi the Lnion Chapel. His indignation 
was aroused by the barbarities indicted upon the Hottentots 
and Kaffirs (by a minority ot the colonists), and he set himself to 
remedy their gricyanees; but his zeal was greater than his 
knowledge. He misjudged the character both of the colonists 
and of the natives, his cardinal mistake being in regarding the 
African as little removed from the Kuropean in intellect and 
capacity. Tt. was the period of the agitation for the abolition 
of slavery in England, where Philip's charges* against the 
colonists and t he? colonial government found powerful support. 

T 1 is influence was seen in the ordinance of 1,82s granting all free 
coloured persons at the Cape every right to which any other 
British subjects were entitled. During 1.826-1828 he was in 
England, and in the last named year hi' published Researches 
in South Africa , containing his views on the native question. 
His recommendations were adopted by the House of Commons, 
but his unpopularity in South Africa was great, and in 1,840 he 
was lonvirted of libelling a Cape official. The British govern- 
ment, however, caused the Cape government to ronfn 
to the views of Philip, who for over twenty visits exercised 
a powerful, and in many respects unfavourable, influence over 
the destinies of the country. One ol Philips ideals was the 
curbing of colonial ‘ k aggression " by the creation of a belt of 
native states around Cape Colony. In Sir Benjamin DTrban 
Philip found a governor anxious to promote the interests of the 
natives. When however at the c lose of the Kaffir War of 1,844-45 
DTrban annexed the country up to the Kei River, Philip's 
hostility was aroused. He eaine to England in ; 846, in company 
with a Kallir convert and a Hottentot ronvcit, and aroused 
public opinion against the Cape government. Tlis vie. , 
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; triumphed. DT rban was dism.ssed. and Philip returned to the 
(ape as unofficial adviser to the government on all iratters 
affecting the natives. For a time his plan ot buffer states was 
' carried out, but in 184b another Kaffir rs ng convinced him < 1 
1 the lutilitv ol his schemes, 'flu* Kaffir chief who had aecom- 
| panied him to England joined the enemy; and many of his 
! converts showed that his efforts on their behalf had cffc< ted no 
I change in their character. fins was a blow from which he did 
! not recover, 'flic annexation of the Orange River Sovereignty 
in 1.84.8 followed, finally destroying his hope of maintaining 
* independent native states. In 1.8 p> lie severed Ids connexion 
| with polities and retired to the mission station at Ilankey, Cape 
1 Colony, where he died on the 27th of August 1,851. 

See Sor 1 11 Africa : llistoi v ; M‘C. Thcal’s Histoi v of .s, nth . I fnea 
since (London, cd. mob); M issionat y Magaine (1840 1851); 

K. War* Haw’s t'uncinl Sennon, 1852. 

PHILIP, KING (r. 1O59 1 07b), chief sachem of the Warn 
panoag Indians in America, and the son ot Mussasoit (d. ib(>2) 
as the English, mistaking this title (great •chief ) for a proper 
[name, tailed Woosamequin (Yellow heather) who tor fin tv 
years was the friend and ally of the English colonists at 
Plymouth. To Massa soil's two sous. Wan Mitt a und Mcta< oirct . 
the English gave the names respectively of Alexander and 
Philip. Alexander succeeded his lather as sachem, and in the 
same year, while in Marshfield, whither he had gi tie to expla-n 
| certain alleged unlricndly acts toward the English, was taken 
ill ; he died on his wav home. Philip, who succeeded Alexander, 
suspected the English of poisoning Isis brother. 'I he En<d : sh 
had grow n stronger and moie. numerous, and had begun to meddle 
in the internal affairs of the Indians. In 1(1(17 < lie if Philip's 
Indians accused him to the English of at tempting to bet rav t hem 
to the Fremh or Dutch, but tins (barge was not proved. In 
1 (>7 1 the Plymouth authorities demanded that the W’anipapoags 
should surrender their aims; Philip consented, hut h : s jolluwers 
j failed to comply, and measures were taken to enloree the proni’se. 
Philip thereupon went before the general court, agreed to pav an 
annual tribute, and not to sell lands or engage in war with other 
Indians without the consent of the. Plymouth government . In 
j H'7b "hen three Wampanoags were executed at Plymouth for 
! the alleged murder of Sassamon, an Indian convert who had* 
j played the part of informer to the English, Philip could no 
j longer hold his follovveis in cheek. There wen* ( utbrcals in the 
j middle of June 1(175, and on the 24th of June Ihe massacre of 
| whites began. There was no concerted movement of tin* various 
I tribes and the war had not been previously planned. 'The 
i Xipmurk Indians rose in July; the tribes along the Connectieut 
; river in August; those in the present states of Maine and New 
1 Hampshire in September and October, and the Narrngar.sct s 
; in I )eeembcr, when (on the 19th) they wen* attacked and sei ieuslv 
j crippled, in what is now the township of South Kingstovn, 
Rhode Island, by the English (under (lowrnor J< siah W inslow 
| of Plymouth), who suspei ted their loyalty. 

' The colony of Conncitiiut took quick measures of defence, 
j guarded its irontier, maintained its alliance with the Mohegans, 
and suffered little injury. Massa< lumctts and Plymouth were 
! slower in acting and suffered great loss. Rhode Island ra sed 
| no troops, and suffered severely. Early in the autumn Philip 
j went nearly as far west as Albany in an unsuccessful attempt to 
j get aid from the French and the Mohawks and supplies from the 
Dutch traders. At Deerfield on the 1.8th of September about, 
bo English were killed and the settlement was abandoned. In 
the spring of 1(176 it became evident that the Indian power was 
waning. The warriors had been unable to plant their crops; 
they *vcrc weaker numerically and more poorly armed than the 
English, and the latter had also made an alliam e with the friendly 
Nat irks and the Xiantirs. On the 1st of August 1676 Philip's 
wife and nine-year old son were captured, and on the nth of 
August an Indian traitor guided the English to the sachem's 
hiding-place in a swamp at the foot of Mount (lope (in what is 
now the township of Bristol, Rhode Island), wheje early the next 
( morning he was surprised, and while trying to escape was killed 
| by an Indian. The head of Philip was sent to Plymouth and ^ct 
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on a poln in a public place, where it remained fur a quarter of a | 

r . • n 1 ’ ! i \ ; he* right hand wap.MU'n to hk> slaver, who pics. -reed it j 

in nan and won many pinnies by exhibiting it in the New j 
Kn-Jind to\v 11s. The M niggle wa-> now on r in somhern Ni w ; 
r o! ,11 I, 1 >• : i it (..la. ink'd alalia [\ w no.t h-i a-*u . n Mouth r till j 
1 !ii* > : amg o! io“S. and nearlv even s. ttkiikiii bc\ ond the | 
IV*.iiaqiia \,.v* d* In liie eolona •> «>• i M_\ nioiit li, ; 

M.i^adv.tM ID, Rhode Inland end Connecticut .a\ huinlivd 
m-iMt (or about u ot thy hi hie \ j n •] >u Lit mu). b. --ides many 
women and children, hud been kdkd; thirteen satlk ments had 
ken i oinpi< lely destroyed, and abcit furtv oilers wire partlv 
bur. a « 1 . PI\ mouth had ineuriid a debt greater than the value | 
of the personal property 0! her people. 1 lie Indian.*** sulieicd | 
e\ en worse : i t i addiiioii h» the large number of men, worm 11 and | 
children slain, great number-*, among them the wile and son ot ( 
Philip, were s. Id into Muveiv in the Spanish Indies and the : 
Bermudas. Many others migrated Irnn \i *. la.ee. nil to V vv I 
York : and the lew n mainin ; Indian-*, lei ble and dnp'riii d, wc re , 
no longer a povwr P> be ret koned with, l'hil.p w..-* an lndi.in | 
patriot and .statesman, not a warrior ; he uni 11 d l he tnk ■* in thi ir | 
re-a-Annee to the eoloiu- i-‘. hut was not a great leader in batik . j 

See C.eot .e M. 1’hmIi,. -. Micas' m A, eg Pi.,iif''> IFer ibn- , 
inmstei , Mi-**.. 1.S001; J 1 ho (.oileUiL l.-I.uy. /k'/uv <1 A<.v ( 

Pn^i-nul, \ol. 111. ii’»'sti)ii ( 1 < < - p ; aial c --p« 1 s. l!y l**oigc \\ . I * i 1 1 s ^ 
;m<l bam TK A’o/g II ,r. c\<w D»ru, io"< !. Si e ' 

also Vn!ritain;n>: /’it • : J\\ >/" />> A/:;:; /'/ ■> II <0 (I'n 1 toi, ; 

1710; new edition, edlled with m»1«; 1 »V II M. ik-xi'l Poston, 1 
1 So q , the a a 011 ut by Colonel 1 U 1.) ,iem ( him h ( 1 » ■ .0 1 71 M. t in* of 1 
1 1 n* jm inup.il le ideis of tin. hir.leli oi f lie w.n rare in -«miI li-< .*■- !ern j 
N* \v Kn>;Diid. 111 uhu h lie tool.- }Mit, ii i. one of tin mod Jamoii.-* j 
and realistic .leanints of rmly Indian u.iif.uc. 

PHILIPPA OF HAINAUT (r. 141 [ 1 >«.. ), queen of the English j 
king Kdward III., was the daughter ot William the (loud, oiiint \ 
of Holland and 1 lain. nit. and his wife Jeanne <!•* Valois, grand ; 
daughter of Philip 111 . of France. Kdward \i-ited the court of 
( 'mint William in 1 42A w it h hi-* mother Kabella who imnicdiatciv ] 
arranged a marriage between him and. 1 ’kappa. Alter a dispen- 
sation had been obtained lor tlu* n..u r i.ipe ot the cousins (they 
were both descendant 1 of Phihp I ] i . ) Philippa was married b\ 
prow at Valenciennes in October 1427, and landed in England 
•in 1 Arc mber. She joined Edward at York, where she was 
married on the 30th of |aimary 142X. Her marriage dower had 
been seized be the cjne.-n dowager Isabella to pay a body of 
llainauters, with whose lie. Ip she had compassed her husband’s 
deposition. The allium e ensured lor Kdward in his Freni h wars 
the support of Philippa’s inthiemiul kindred; and belore starting- 
on his French campaign he m cured troops from William the 
(mod, as well ns irom tlw count ol (Icldcrland. tlu* count <»i 
(uliik, and the em]>eror Louis the Bavarian. Ikr mother , 

| ear in'? de Valois, \isilcd her in 1441 and bn Flier cementc <1 the 
c'oiniuunity of interests between Kurland and Flanders. Jh lore 
1445 Philippa had eslaldisliecl a .small colony of Idemish weavers 
at Norwich. and slie .showed an ac tive inn nst in the weaving 
trad*- by repealed v isit s to the tow 11. She ah o c-nc ourapt cl c oal 
mini: ip on her estat.es in *i\ m dale. Her ride *t son, Kdward the 
Iikuk Priiie.*, was bm n in pyv j * and ske subset juenlly bore -.i\ 
snnmmdlixc daughters, in November 1 ,742 slu* bec ame' pi. 11 dian 
of | nhii of (iaunt and lur younger c hildren, w it li then* lands. 
Her agents are - del to have shown rre.it li;;i sliiKsss in c c >1 1<-< tit : 
the feudal chits with whu h to siipfily he r lap e household. The 
anecdotes of her piety and generosity wha h have been preserve d 
arc proof, however, of her popularity. She inturoded in 1^1 
with the kin^ for some earpenters viho.se careless work on a 
platform resulted in an ;u 1 if lent to hu'sell and her ladies, and on 
a more famous ore 'a dun her praveis saved the c iti/ens of (alai* 
from Kdvvard's vert^c'anc e. d lu re is a ^c-nc rally accep-ted stc.-ry, 
based on the chronicles of |chan le Pel and hrenssart, that she 

s. rinnioriv'il the Knplisji tones tc> meet tlu* SccAti-h invasion r d 
1 ^ and harangued the troops lx lore the battle ot N- villc 's 
( ni**. Sli4‘ certainly exercised < on dchrabl'* inlhe-me over lu r 
husband, vvliomMie constantly accompanied rn his campaigns; 
and her death ot» the 15th of Au^u-t \ .V >9 ^a * ii mi i^rtune for 
tlic kingdom atllar^c*, since Kdward from that time came unde r 


t hr domination of the rapacious Alice Ferrers. Philippa was the 
patron and friend of Froissart, who was her scent .in Irom 1 
to l pn. ()ueen's (olle^c, Oxford, was not, a., is stated in 
Skelton's v ersiem of her epitaph, founded by h* r, but by her 
f'haplain, Robert of K^lcslield. Her chief beiulaet ions wen* 
made to tlu* hospital of St Katharine’s by the 'Power, London. 

Sin* Aynes St rii klaml. J ires 0/ the O^xrrn^ of / nrjitnd , ml. j. 
I,i !. '1 1 1. mi to the account Oven in his ( hionufius, liuissart uiotc 
a i . 1 1 iii ! I < ulu;;v ..I her, wlmh has been lost. 

PHiLIPPEVILLE, a seaport of Algeria, chid town of an 
arrondisseuvr.t in the department of (’onstantiuc, and 54 m. 
N. bv IK of that < ity, on the Hay ol St ora, in % \(i‘ 54' N. A ’ 5 IK 
It is connected by railway with ('onstantiiu*, Hatna and lhskra. 
The town derives its importance from bein^ the port of Constan- 
tine. 'Pin* hat hour works, with every vessel in port, having 
been dest roved bv a storm in itSyS, a more c'urnniodious harbour 
wa* built, at a eostof about £1 ,200,000. From (‘ape Skikda, on 
the east a mole or breakvvaier projects 4 592 ft. to the W.NAV., 
while Irom Chateau Vert on the west another mole runs out 
1412 ft. to the nui th, leaving an entrance to the poi t about. 05(1 ft. 
wide, 'l'he proteeted area comprises an outer and an inner 
basin. 'The depth of water at the entrance is aboul 44 ft., along- 
side tin* quaes about 20 ft. The quays are faced with blocks 
of white marble brought from the quarries at Filfila, rA m. 
distant. Pop. ( n>oA), ot the town 1 A, 540, of the commune 20,050, 
ol the ai rondisseinent, which include* 12 communes, 147,607. 

Philippeville occupies the site of successive Phoenician and 
Roman cities. By the Romans, under whom il attained a high 
state of prosperity, it was named Kusicada. In the middle ages 
the- town c'e.i sed to lu* inhabited. The site was purchased from 
the Arab-, bv Marshal Yulee in L84S for £h. Some parts of the 
Roman tlu . it re remain, but the stones of the amphitheatre, 
vvhii h stood v. it bout the walls of the modern town, and whic h the 
Freni h found in an almost perfect state of pre creation, were 
u*vd bv them for building purposes, and the railway was cut 
through the* site. On a hill above the* town are the Roman 
I reservoirs, which have been restored and still supply the* town 
! with water. Thev a<*e fed bv a canal from the W adi Beni Meleli. 

1 '1 lie* Roman baths, in the centre ot the modern town, serve as 
cellars lor militarv stores. 

PHILIPPI ( Turk, h'lhbcjih ), a « i t v of ancient Macedonia, on a 
si -op hill near the river Gangilcs (mod. Angista), overlooking 
, an extensive plain and at no great distance from the coast of the; 
, Aeg-an, on the highway between Xeapulis ( Kavalla) and ' 1 ’hessa- 
Ionic a. Originally called (’rcnich s (Fountains), it took its 
later name Irom Philip 1 1 . of Macedon, who made himself master 
of the neighbouring guld mines of the Hill of Dionysus, and 
fortified the* citv as one of his frontier-towns. In 42 n.r., after 
; the victory gained (iver the senatorial party bv Octavius and 
| Antony, it became a Roman colony, Colouia Julia Philif'/>nisis , 
; which was probably increased after the battle of Actium (Col. 
( . iu‘\. Julia PJrl.). The inhabitants received the Jus Italicum, 
| arid Philippi was one of the specially designated “ first cities” 
j (Acts wi. 12; s«*e Marquardt, lCam. Slaatsvencaltinifi, i. 1 87 ). 
j The city was twice visited by St Paul, whose Kpislle tc 
I the Philippians u.iS addressc*d to his converts here, 'l’he site, 
I now uninhabited, is marked bv rums -the substructions of a 
| amphitheatre, parts of a great temple whic h have furnished 
interesting inscriptions. A little to the east is the* huge stone 
monument of (’. Yihim, know n to t he Turks as Dikelitashlar and 
to the (hveks as the* Manger ot Bucephalus. 

Sc<* I Jnizc y ;ui 1 Dauinri, Mis\ion nnh. rn iUarfdoinr, J*aris (iS() r ,) t 
1 and i >1.1 n r aut horitios in bibliogragliy of Mackdonia ; ( <>rf > . Instr. 
' Led. iii. 1. ‘ (J. I). IK) 

1 PHILIPPIANS, EPISTLE TO THE, a book of the New Testa- 
ment. ( dinmunications had already passed between the Chris- 
tian * of Pliilippi and Paul, not only vvhem he was at Thessalonica 
. iv. 15 i(d, but at some subsequent period (iv. iS), when Fpaph- 
, enditus had brcaight him a present of money from them. It is 
pos able that this gilt was ac companied by a le tter. At any rate 
I i he extant epistle is the answer to one received from the Philip- 
j pi.. 11 Christians, who had evidently desired information about 
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t!if apo-l !e’> health and pro.-pM Is ( i. u). assmcd him of their 
prayers (i. ig), and wondered whether lie, their pride and glurv 
( K,u 'xw)' ' vt,, ild return to them (i. 25 seq.). 

After a brief ei eel 1 nti (1. J. 2). Haul assures th'-m n 1 lus lo\ mg 
interest in then present attainments and future progress 111 the 
f.ntli of the gospel (i. ^ 11); then, relieving their anxielv about lus 
nun prospects. li<‘ expresses the confident hope that he will be 
released and Uni- be abi^ to return to them (1. 12 jf»). Meantime 
liny were to avoid any pi ide 01 lacliousne.ss which 1 1 1 1 *_■, h t buak 
Hu ir unity 1 as a < lunch (1. .'7 11. i.S), and they aie pionu.wd a \1s1t 
It an tw«> of Haul' eoadju tors,- who are well known to them (11.10- >0). 
At this j)i nut the loiter suddenly swei ves ;; into a passionate warning 
against some enorisls ot Judaism (iii. 1 iv. i), after which the 
appeal tot unity at Philippi is reiterated (iv. 1 g), 4 and the epistle 
Hoses with some personal details (iv. 10 24). 

Paid is a prisoner when lie writes, and the place of composition 
mav thcrclore he Caesarea or Rome (Acts xxviii. 1 0, 50 31). 
The evidence upon the whole seems to point to the latter. The 
phrase oimu Kidmpos (i\ # . 22) suits Rome better than Caesarea, 
and, while TrpmTiopun' (i. 13) does # not necessarily imply the 
eapial, it is most naturally understood of Koine/* But the 
whole lone of the epistle suggests that Paul expelled a speedy 
end to his ease. Now at Caesarea this was out of the question. 
Ilis appeal to Caesar involved a protraeted process, and it is 
very dillieult to put expressions like those ray of ii. 25 into sueli 
a situation. The critical outlook of Philippians dues not corre- 
spond with the position of the apostle at Caesarea, nor ('an tin* 
latter town he said to have been a centre of vigorous Christian 
propaganda (i. 17). Finally, the contention that no visit of 
Timothy to Rome is known is an argument irom silence which 
is of little more weight than the plea of Spilla that the cupidity 
of Felix (A< ts xxiv. 26) was excited by tiie arrival of the* money 
from Philippi ( Phil. iv. 10). 

A further examination of the epistle shows that it must have 
been written towards the close of the olctui oA 7/ of Aets xxviii. 50, 
not in the earlier part of the Roman captivity. Paul is on 
the edge and eve of the great decision. Behind him (i. 12 13) 
lies a period during which considerable progress has been made, 
in the local predi hing and extension of the gospel, nor does the 
language of tin* apostle suggest that this fresh departure in the 
propaganda was stimulated by the mere nowllv of his arrival. 
Furthermore, the relations between the Philippians and himself 
presuppose, 011 any fair estimate, an interval of time whieh 
cannot be crushed into a few months. News of his ariival must 
have reached them ; monev was collected (ii. 25, iv. iS)and then 
forwarded by Kpaphrnditus, who fell sick alter lie reached the 
('apital; news ol this again floated back to Philippi, and subse- 
quently Paul heard of the Philippians’ concern (it. 2b). Not till 
then did he compose this letter. 

Philippians is thus the Iasi extant letter we possess from Paul, 
unless some of the notes embedded in the pas Loral epistles are 
to be dated subsequent to its composition, it unites the < lose 
of his career in Rome with the beginning of his mission work m 
Kurope (iv. 15; cl. Acts xvi. 12), and illustrates not miivlvtlic 
situation of the apostle at Rome, but the terms ol exi - phonal 
affection whieh existed irom first to last In tween him and the 

1 bur the strong (lirisli.ui cniva' ion - lies,-. of sol if lant v, pi e-uppi 1 
in the I 'liilippi.'iris, see \’on 1 >obsdiu lz\*. ( hnshan l ifr in the J'l motive 
( hnnh (iu<>|). pp. n > seq. 

J 'Hie touch ol acerbity ill ii. 2T (niter i. I j) is prnb.ibh to lx- 
iwpbiined bv the but th.it “ F’.oil h.ul found sum-/ of the bivthren 
i **ltic t.'mt to undertake u journey to Macedonia, or to pei form some 
otlu-r mu \ ice which he d cm ted. nnd tie* words only express the 
momentary disappointment of a man who was imprisoned and ready 
to die tor the gosjX'I (Drummond). Cl. Kenan’s . lutnhnst (Kng. 

1 rails, p. 4 <S). 

; l he so called lo:; ion in (Justin’s ?) he n-.ni ml. • > : rfy));,* v tv 
nvpavqj r))v uarniKrjaiv vir.tpxeiv, seems a mere e< ho rd iii. 20. 

4 Oil iv. <S Von Soden notes (If i slot v of Unity CJnishun 1 itcrntmr, \ 
p. IT | ) thal " if is as if we heard the ripple ( >J the waves at ih<' 
meeting of the two streams winch have their souice in /ion and th * 
Parthenon." 

; * B the expression meant (a) the f'vactrcii fnattoiw or oULuls 
chaiged with the cure of prisoner-, under trial, i.r. the Mijneme 
imperial court, or (b) tin* praetuiian guard, or (i ) their bat racks, 
this would almost follow'. But conceivably it might mean the 
unlace, i.r. of Herod (Acts xxiii. g-,L The balance of probabilities 
tails, however, in favour of the com t hypothesis. 


Macedonian churches. The main argument for putting it carliei 
is derived from ihe admitted alfmi.ies between it and Romans, 
the (olossian and Fphesian epistles containing, it is held, a more 
advanced christology (so J/gutloot especially, and lion, Jinlaistie 
Christianity . pp. 115-120). But such consider.it ions are not 
! decisive. Paul wrote from time to time, not in the excel j lion 
of a literary plan, but as different objects or interests tailed out 
his powers. The Philippians did not require, and therefore did 
I not receive, the same elaborate warnings as the Asiatic churches. 

| Hence on the one hand it is unreal to lav stress on coincidences 
with Romans, as it these necessarily implied that both epistles 
: must have been composed shortly aft-T one another, while again 
! the further stage of thought on ('hrist and the ( hureh, which is 
evident in (olnssians, does not prove that the latter must have 
followed the former. I puti the whole, the internal evidence ot 
the epistle strongly favours its position as the last ol the captivity 
epistles. 

The attempt i made during the 1 ot h century to disprove the 
Pauline authorship now p issess merely an Jiistoric interest, n •.* 
have the various hypotheses of more or less extensive inter- 
polation won any serious support/' More significance attaches 
to the view that the epistle is made up of two separate notes, 
written to Philippi at different times. The fusion of the two is 
lotind in the abrupt hiatus of iii. i, and evidence is led from 
supposed inconsistencies between the earlier and the latter parts 
of the epistle. But the flexibility ot a letter writer, under 
different moods of feeling, which would naturally lead to rapid 
transitions, may be adduced as some explanation of the laUer 
phenomena. The exegesis docs not absolutely necessitate apart i- 
1 lion of the epistle, which (so 1 Ieinriehs and Panins) w ould make 
1 iii. 1 iv. 20 a special letter addressed to some inner ein le of the 
apostle's friends (in spite of iv. 10 seq.), or take iii. iv. (1 lausr.it h. 
History of iS. T. Times , iv. 162 seq. and Bacon, Story of St l\ml, 
pp. 3(17 scq.)as earlier than i. ii. Besides, a:; Plleiderer points out , 
the hypothec’s is shipwrecked on the diltii nlty ol imagining that 
“each of the epistles had but one essential part : the first, in 
particular, lacking an expression ol thanks for the gift from the 
Philippians, which must nevertheless, according to ii. 25, have 
already taken pla'i*.” In his letter to the Philippians (iii. 2) 
Polvcarp indeed observes that Paul wrote iVerroA/s- to ihem;- 
but, even if the plural (’ould not. be taken as equivalent to a 
single despali h, it would not. necessarily support the partition 
theory ol the canon <« id Philippians. Polyi arp may have known 
of more than one Pauline note to Philippi, no longer extant, or 
lie may be referring loosely to 2 Thcssalomans, wlikh was ad- 
dressed to a neighbouring Macedonian elmn h. The excgctical 
argument s are, in short, the final court of appeal, and their verdict 
tells ratlur in favour of th • epistle’s integrity. The simplest 
n< (‘ount ol iii. 1 is 1o suppose that Paul started airesh to < onqilete 
: or supplement wlial he had already written, possibly hn au.se 
some Irexh tidings from Philippi had readied him in tlu* interval. 
I\svdiologi< allv the < hangc from ii. 1 g seq., with its note of fare- 
well, to t he imp issioned outburst of iii. 2 seq., is not im-rcdible in 
an iulormal letter from a man like Paul. 'Die hiatus is striking, 
but it cannot be held to necessitate an editorial dovetailing of 
| two separate epistles. It is doubtful, therefore, if the ingeniuu.s 
; attempts to analyse Philippians have proved much more con- 
■ vim iug than the similar movement ol literary < riti< ism upon the 
lir.it Philippic of Demosthenes, where re.cardi has swung bad: 
in the main to a conservative position (d. A. Baron in I Yinm 
1 Shut ini. 1 S<S.j , 173 205). 

'I’he fir.-t dear c< hoes of the epistle are heard in P<»lv< ,,rp. 
though it was probably known to ( lenient of Rome and Ignatius 
(( f. t he evidem e tabulated in The New Testament in the . Ifwstolie 

*• To tin* ilft iiK lurni , linl 111 (lie present wrib r’s Ihstovu at A '/•.< 
It Jonh of (jinl ei]., I O* » 1 , I *i >- 'Ml 'Ms) nny br ail'l'd rrlerenc is In 
Wilt'-r’s Vaulu'i u . an nr hnrfc (1005), j>p. .*.,So g Belser’s t'.nilei 
tun 'l in tier X. V . (2n«l ed., l«)o;A , pp. 55J seq . Jiild SrlmneflelM 
p ir.c.'r.iplis 111 Lucy. Hil>. (u ty-ti p 1 ). Plh elen r (I’nmitire 
( tin t/un/ly, 1. snp) now hc.-ntali s on ii. o si g. alone li). * 

1 Bruekmr nnd Sduim-dd. Ihe objection-, to t*aulN nut lmrsliij) 

I on tin 1 score ol style and pram mar are tin ill v -*et aside b\ T the 
: plulnJo.eist N.ig.-li 111 Lhr ]\ w ort i ,i hate tbs A (hotels J’aulus (io<'^) ( 

1 pp. .S«» Oj. * 



PI IILIPP1CS PI 1ILIPPINL ISLANDS 


b\ t liters, 1905. pp. 55 seq.,71 srq.,94 seq., with K. J. know ling’s | 
Testinnn iv of Si Paul to Chtist, pp. 111 seq. ami l Injury's Canon \ 
and 7 'ext a/ .V. 7 \, 1^07, pp. 205 206). j 

Him ior,R.\r*HY. — ’ Tilt* ablest among recent editions ot the <irce*k . 
t v- v t are those of K. A. Lipsnis ( Haml-i ommentar :.um A. /., -ml ed., 
is-i.d, I'. Ilaupt (m Meyers Kummcntar , 1002) and II. A. A. Kennedy 
[l'\ ;'<Ksito) \s hrcck testament, loop, to which may be added the 
. »I h r commentaries of (A J. Illicott ( 3 1 h ed.. 1888), J- B. Lighttoot : 
(nth rd., i.Sqi) and A. Klopper (iNop.whieh in some resju-i ts are 
not vet superseded. Other modern editions bv M. K. \ meeni j 
{Internal. Cut. Lommentarv, 1S07), II. C'. CL Moule (( iin/h/i/^' 1 
liteck testament, 1S97) and J. M. S. Baljem (mop are worthy ot ' 
notice, a** well as the Komaii Catholic commentaries by I\ Brcleii : 
(Louvain. 1832) and \. Hipping (i8e.o). The earlier work on the , 
epistle is adequately sumniuii/ed by B. Weiss in his Per Pftihppei- \ 
but/ aiis^elei^t u. die hest hn life M inn Audcitinn* kntisch dare;estellt 
( 1. s There are briet popular commentaries in Oerman by A. j 

\r;tni ler (F.ng. trails., 1831, Edinburgh) , K. Bra line (in Lange’s Hi he/- ' 
II erk, 2nd ed., 1S75), Von Soden (1.V10), K. J. Muller (tSoo) and , 
W. Ltieken (in Pie Si Jniften de s A. 1 uoM ; in English by C . J. . 
Vaughan , M. F. Sadler (x.SSo), J. Agar Beet, lb C. Martin ((Vh/iov 
Hi hie) and Principal Drummond (Intenmt. Handbooks to .V. /., ‘ 
l Sqo) . In addition Ho the literature cited in the course ot this | 
article, consult the- general studies by M. I fusxeliruittu (.Iim/iwr 1 
pi aqmati one dr Te pitre au.v Phil.. 1802); A. Sabatier (Emvel. des 
, u'liu ein ;. x. 5(10 57.O ; J. Dibb (Hastings’s Put. Hi/dc, 111. 

,sp> 844); Sir \\ . M. i<an\sa\ ( St Paul the 1 lareller, eh. x., xv. 

* 4) and K. I\. Smith (I he l.pistle of St Paul’s T'nst I mil , Cam- 
bri lge, i si jij) ; besides the older essavs ot Ketlig (< 'Juacsfiones p hihp - 1 
funises, (’.lessen, 1 S ^ 1 > and (’. Muller {Com went, dc Ion's i/mbusdam 
e pistol at* ad P/u!., 1844). 1 he ease ag.niisl the Pauline authorship 

was stated most billy by 1 ’. C . Baur ( Pituiits , Fug. trails., 11. jy seep 
,111dm 1 hcol . j aln I'., 1 N pi, }>]>. 301 seq., 1832, pp 1 yy seep) ; 1.. Hniseli 
(Zntsrhvi ft far toiss. I'heol ., 1874, pp. 50 seq.); S. HoeUstra (//ice/. 

I i)d .thrift, 1875, pp. jio seep); J. P. Straatman {Pc (innenife te \ 
pome, IS7.S, pp. 201 seep); C. Moisten ( Jahih . fur piotcst. rheologic, | 
t'VL pp. 4-’5 sep, 1870, pp. 38 seep, 282 seep); and Van Mamii j 
{l/antft’!ndin>: root dt oudihnst. / tttnhunde, moo, pp. 49-51, 82 8 4 ; 
aNo 111 l.m 1 . lUb. 470 \ 4714). I he most thorough replies have been 
the»sr e >1 Luiiein, inn ( Pauii ait Philipp, episttda contra Haurium 
(,e;nna, 1x47); Frnesti (Studun und Kntihni , 1S4S, pp. eS5<S-c-)24, 
i\5i, pp. 5<H 0^2); H. lhiudviier (P.pntola ad Phil. Paulo amton 
nnditutu conha Haunum , 1S4.X); \. Keseh, Pc /’ Authi nt. dc I’cpitic 
aux Ph., 1 S ->e >) ; C.rimm [Z.nist hnft )i > uuss. l hcoloc,ic, 1*^7 t,pp. 44 
seej.); Hilgenteld (ibid., iSNppp. p>S seep) ; C. W’ei/.sae ker (.1 postolu 
Ai •€, 1. 2teS seep, 2-9 seep, 11. 1 {i ) and Clemen (Paulm, t. 140 1 pSp 
l he religious ideas nt the epistle are be-d stated in Kiiglish by 
1 ’rineipal h’ninv ( Plulippiaiis, /■. \ positmS Hi/dc) and 11 . C. ( 1 . Moule 
{PJnli ppian Studies, 1S97). Oi the* numbe-rles-, monographs 011 
11. o seep, tin* most lull is d holm k A Pispututio chnstolo^u a dc lot o 
Pauli, Phil. 11. (>- ty, and discussions e>| spec ial excelle nce mav be 
tumid in A. B. Bruce, The Humiliation of Chnst (yrd ed., l.S.So, 
]>j). 15 seep, 357 see].); Weillcubach’s Zur A uslc^um; d. Stcllc Phil. 
11. 11 (Karlsruhe, iS8|); ami 1’.. H. (.lltord, 1 he liuai nation 

(reprinted from the L.xpositor, lS<)0). (J. Mr.) 

PHILIPPICS, in classical liter.it lire, a series of orations 
delivered by Demosthenes against .Philip of Mai'edon. 'Die 
name was applied to the speeches of Cicero against Mark 
Antony, and “Philippic” has passed into general use in the 
sense of an impassioned invective* or dci lamation. 

PHILIPPICUS, Kast Roman emperor, 71 1 713, was the son of 
the patrician Nicephoros, and became distinguished as a soldier 
under Justinian II. Ilis proper name, which indicates his 
Armenian origin, was Bard pies. Relying on the support of the 
Monothclite partv, he made souk* pretensions to the throne on 
the outbreak of the first great rebellion against Justinian; these 
led to his relegation to CcpJuilonia by Tiberius Absimarus, and 
subsequently to his banishment, bv order of Justinian, to 
fherson. Here Bardanes, taking the name of Philippicus, 
successfully incited the inhabitants to revolt, and on the assas- 
sination of Justinian Jie at once assumed the purple. Among Jiis 
first acts were the deposition of Cyrus, the orthodox patriarch 
of Constantinople, in favour of John, a member of his own sec t, 
and the summoning of a conciliabulum of Eastern bishops, \\ 4 iich 
abolished the canons of the sixth general c ouncil. Meanwhile \ 
Terbelis, king of the Bulgarians, plundered up to the walls of 
Constantinople, and shortly afterwards the Sar.ic ens made.- similar 
inroads from the Asiatic' side. The reign of Philippicus was 
brought to ft elos£ through a conspiracy headed by two of his 
generals, who caused him to be blinded. 

See r.iblxm, Decline ard Tall of the Roman Empire (ed. Bury, 
London 189' >) , vf 183-164, 


PHILIPPINE ISLANDS, or T'hk Phiuimmnks, an archipelago 
belonging to the Cnited States of Americ a, situated about 500 in. 
off the S.K. coast of Asia between 4' 40' and 21 to' N. and 
between 1 K>’ 40' and i:6° 34' K. It is bounded W. and N. by 
the China Sea, K. by the Pacific Ocean, and S. by the Celebes Sea 
and the coastal waters of Borneo. Of the large i lands, Lu/oii 
(4o,c)0i) sc|. m.) is the most northerly^ and Mindanao (3(1,2 92 
s<p m.) the most southerly. Between Luzon and Mindanao are 
Samar (5031 sq. m.). Negros (4X81 scj. m.). Panay (4L11 sep m.), 
Mindoro (3S51 scj. m.). Leyte (2722 sep m.), Cebu ( 17L2 sep in.). 
Boho (1441 sep m.) and Masbate (123b sip m.). farther west 
and separated from the southern portion of this chain is the long 
narrow island of Palawan or Paraguu (4°-7 sq. m ). Tin* total 
I: nd area of the Philippines is about 1 15,026 sep m., and ()2 n ‘ 0 of 
this is included in the eleven islands named above. There are 
twenty others, whic h have an area ranging from 106 sq. nt. to 
6,82 sep nt.. and the total number of islands enume rated within 
the archipelago is 3141 ; of these 2775 contain less than i sq. m. 
each. 

Phvsual T'ealurcs. —The islands are mainly of volcanic origin, and 
their surtaev is much broken by hills, isol.'iled \ olranoes and 
moil u tain ranges, trending north and south, north- we-st and soutk 
east, or north east and south west. Extending for 350 m. along 
the east coast of central and northern Luzon is the Sierra Mac Ire 
range, rising in occasional peaks to more than 1500 It. and seldom 
less Ilian 3->oo tt. On tin* west roast are the Caraballos Oeeidentales 
north from the* (iulf of Lmgaven and the /am bales south wan 1 trom 
that gull to Manila Bay. Hu* Caraballos Occnlen tales range is 
very complex; the c_entr.il ridge is 111 some parts a rolling plateau, 
but it rises in Mt Data to 73(14 tt., and numerous lot ty spurs project 
Irom it. Mm h of the* /ambales range has ail average height of 
4000 it. or more, and several peaks arc* more* than -,000 It. high, 
Between the Sierra Madia* and ( arnballos Occidrnlule- is the valley 
ot tin* Cag.iy.iti river, about =,<> in. wide, and east ol the /ambales 
range is a lowland basin, about 150 m. long and 50 m. wide, and 
not mote than 100 ft. above the* sea except near its centre, where 
the extinct volcano of ArAyat rises to 331 >4 It. I hc* greater part 
of southern Luzon is occupied by isolated volcanoes and irregular 
masses of lulls and mountain**. Mt Mayon (70M' It.), near the* 
southeastern extremity, is an active volcano with an almost 
perfect com*. Of less prominence arc* Ml LSanajao (7382 It.), Ml 
Isarog ((1(131 tt.) and Mt Masaraga (5244 ft.). The island ot Min- 
danao is traversed north to south by mountain ranges, which 
rise in their summits to heights exceeding 4000 it. Thai along 
the east coast is longest and least broken, and between it and the 
next range* inland is t lie level valley of the Agusan river, from 40 
to 50 in. wide*. Farther west and south-west is the valley ol the 
Rio (irande Mindanao, the largest river on the* island, and between 
the* lower couise ol this river and the* south coast is a mountain 
range* with a north-west and south-east trend. On the* cast border 

I ol tin* south portion of the* basin ot the K10 (Irande* Mindanao is 
Mt Apo (10,412 ft.), an extinct volcano and Hie* highest elevation 
in the an htpelago. 

| Karh of the laigcr islands between Luzon and Mindanao, except 
Samar ami Bohol, is traverseel longitudinally bv a single mountain 
range with excasiemal spurs. In Leyte* there* are several isolated 
volcanic rones, two ot which, 111 Ihc north part, exceed p>oo ft. 
In Mindoro the range is broad, extending from coast to coast, 
and it culminMes in Mt Halcc'm (about 8800 It.). In Negros is 
Ml ( atilnbn (8192 It.), a volcano, and several summits exceeding 
(»ooo tt. In Banav is Mt Madiaas (72(14 it.) and several other peaks 
exceeding 4000 ft. I he highest pe*aks in Masbate* are about 2500 tt. 
high, and in Cebu not much more than 2000 It. I11 Samar then 
are irregular masses of hills I hc* southern pen tion of Bohol is 
ve ry hilly, but the* northern portion is more level. Palawan, 273 in. 
long and about 14 111. wide, is traversed throughout its length 
bv a range e>! mountains with ail average he-ight ot jooo to 3000 tt. 
and a lew summits about (•«» 00 !l. high. Submarine mountain 
ranges connect not only the* islands within the archipelago, but also 
the archipelago itsell with Borneo and Celebes, so that only shallow 
channels connect the* interior waters with the* Pacific Ocean and the 
C hina Sea. The coast-lme ol the Philippines, more than 1 1 non in. 
in length, is lringeel with coral reels ami broken by numerous gulls 
and bays. 

The* C agayan liver, in north Luzon, is lh<* large*st in the archi 
pe*lago. It is about 220 in. long ami drains to the* northward 
about io,e»oe> sq. in., or nearly one-fourth ol the* island. The Kiel 
( irande* de* Mindanao (known in its upper eours<*as the Ivio Pularigua) 
drains te* the* south and west a large arm m central and southern 
Mindanao and is second 111 size*. It and tin* \gusnn. which drain- 
to the* northward the mountain valley in east Mindanao, are each 
over 2e>e> m. in length. The principal livers ol tin* lowland basin 
ol central Luzon are the Pampanga ami the* Agno. The Panipangu 
rise*s in the highlands em the* north-east beirde r, Hows south by west, 
and discharges through sc*'" , fM channe ls into Manila Hav. The 
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Agno rises in I ho mountain-, on the north border, flows south, 

hi t Ii -wcslund north-west, and discharges through several channels 
into tne Hull ot Linga\en. bach of these has a great number nt 
small tributarn s, and along the coast ot tins lowland basin are 
many small tide-water streams. The Pasig is a short but commer- 
cially important stream connecting Laguna do Bay with Manila Bay. 

I lie Kin Bleed, which rises in Lake Bate) and flows N.N.W. into San 
Migm l Bay, is the principal rivei of south Luaon. Samar, Panav, 
Negros, Leyte, Bohol and Cebu are drained bv many streams, and a 
few 01 those in Samar, Panav and Negros arc of considerable size. 

I11 the lowland basin of central Luzon, 0 in. inland from Manila 
Bav, is Laguna de Bay, the largest body of fresh water in the 
Philippines, li is 32 m. long Irom north-west to south-east 
and its coast line, broken on the north by two hilly peninsulas, is 
iO'S m. long. Lake Taal, a Jew miles south-west of Laguna de Bav. 
occupies the crater ol a great volcano. It is 1 7 A m. long and 
12 m. wide. '1 he country rises gentlv to it on all sides, and on an 
island near its centre is the active volcano of Taal, 1030 It. high. 
In north Luzon is Lake Cagayan. In Mindanao there are lakes 
Lanao, Liguas.m and Buluan in the west-central portion and 
lakes Mninit , Pinaya, Dagun, Sac locum and Linao in the valley 
ot the Agnsan. There are small lakes in some of the other islands. 

(icolosw — The Philippines appear t-o be the remnants ot a some 
what complex -.ystem of mounluin arcs, which from their similarity 
ol ionn and direction seem to be in some way connected with the 
mountain ranges of Annam. The coldest rocks exposed arc* gneiss, 
tali -schist and serpentine, with intrusive masses of gabbro and j 
diabase*. 1 hese are overlaid by a limestone, upon which rests con- ! 
lormably a series of sandstones with coal seams. The age ol these j 
beds is unknown. In some of the islands nummulilie limestone 
(Eocene) occurs. Coral limestones, probably ol Middle Tertiary : 
age, are also lound, sometimes 4000 ft. above the sea, and manne 
di posits ot a mtv late geological period occur near the coast and in i 
the low-lying depressions. Volcanic rocks ol modern date cover ! 
extensive areas, especially in the southern part of Luzon and in j 
Mindanao. In I uzoii Irachvtic tulis are sometimes ini erst rat ified ! 
with nummulitie limestone, thus showing that the eruptions had 
alnadv begun in tlie Eocene period. 

Vuhanors and l.artln/naki'S. — There are twelve active volcanoes in 
the archipelago. They are Babuyan Claro, Camiguin de Babuyanes 
and Didicas in the Babuyanes Islands oil the north coast ot Luzon; 
Cagua or Cana in north Luzon; Taal, Maydn and Bulusan in south j 
Luzon; Cankum and Magasd in Negros; Camiguin de Mindanao in 
the island oi Camiguin, oil the north coast ol Mindanao; and Apo 
and Calavo in Mindanao. Only a lew eruptions have been recorded 
of any ol these, however, except Taal and Maynn, and there has 
been no great eruption of Taal since 1754. But there were. 20 
eruptions ol Maydn in the igth century, and those of 1814 and | 
1807 were ol great violence. That of 1K97 began practically without ! 
warning on the 23rd of June, became alarming on the 24U1 and | 
destrui live on the 25th, and ceased on the 30th. Streams of lava 1 
completely destroyed several villages and injured others, as well as 
the town of San Fernando. The lava flow extended more than 
7 m. eastward, and a rain of ashes extended 100 111. to the east and 
75 in. to the west. 1 here are eight other volcanoes, which although 
extinct or dormant lias e well-preserved cones. I hey are Ar.iyat, 
Ban.ijao, San Cristobal, Isarog and Mahnao in south Luzon, and 
Macaturin and Matutiini in Mindanao. 1 

Earthquakes are irequeiit and occasionally violent. In tin* 
seven years 1002 1908 the microseismograph at Manila recorded ! 
790 local earthquakes. In the 47 years ending March 1909 the 
various regions ot the art lupelago were visited by about Oo strong j 
eai Lhquakes; K> ol these, 111 ten diliercilL regions, occurred ill the 1 
(.lev. ade Irom 1S90 to 1900. 'there wore 8 in the year *897 alone, ...id j 
one ol these ruined the town oJ Zamboanga in west Mindanao and 
1 aused considerable loss ot hie by tailing buildings and immense ! 
sea waves. A new island appear *d at tins time oil the toast ot ! 
Borneo, near Labuan. The principal centres ot disturbance are 
in the valley ot the Agusan, in the region ol Maydn volcano, in j 
the region ot taal volcano, oil Masbale Island, anti along the north 
ol Luzon. I he islands ot Cebu, Bohol, Negros and 1’alawan 
rar -ly sliuke 

/•auna. the Philippines, ptililically speaking, and the Pliilip- 
junes, zoologically speaking, are not identical areas; Balabac, 
Palawan and the Calamianes being characterized by the occurrence 
ol mu uero us Bornean lorms which are conspicuously absent from 
1 lie remaining islands. Although the Philippines are commonly 
held to form an eastern extension of the Jndo-Malayan sub-region, 
there is a large amount of specialization in the fauna of the islands 
east wart 1 ol the Palawan group. Mammals are scarce. No mar- 
supials occur. The edentates are represented by the pangolin | 
{Minus sp. ?) of the Palawan group. In the seas are found the : 
dolphin, cachalot and dugong. Wild hogs of at least two species j 
occur. The beautiful axis deer of Sulu has apparently been brought 
there by man. Bed or brown deer occur in Basilan, Mindanao, 
Leyte, Samar and the Calamianes Islands. The number of species 
and their respective range's have 110L been satisfactorily determined. 
In Mas bate, Panay, Guimaras and Negros there is a dark-coloured 
species marked with buff spots. Deer are absent in Palawan, j 
lawi Tawi, Tablas, Komblon, Sibuyan and Siquijor. Humped | 


cattle are raised on most of the islands. They are killed for their 
flesh, hub's and horns, and little attention is paid to their milk- 
giving properties. The water- buf kilo, or caraboa, occurs in a 
wild state in Luzon, Mindoro, the Calamianes group, Masbatc, 
Negros and Mindanao, but the wild herds are believed to liav 
originated from domesticated animals. The domesticated water- 
builalo is sluggish in its movements, and will not work through 
the heat ot the day; but it is a wonderful swimmer, and makes 
its way through the worst quagmire with ease. It is universally 
used as a draught animal and beast of burden. The most inter- 
esting of the ruminants is the timarau {Bubal us mindorensis , Ileude), 
peculiar to Mindoro. Unlike the water-butlalo, it does not bathe 
in water or wallow in mud. It is extremely wild, feeding by night 
and sleeping by day in the densest jungle. It sometimes charges 
the hunter without provocation, and is very dangerous when 
j wounded. It attacks and kills the much larger wild bultalo. All 
I attempts to domesticate it have failed. A ehevrotain is found 
j in Balabac. The house? rat, introduced by man, is a common 
! nuisance, and mice occasionally seriously damage sugar cane and 
rice. Squirrels are confined to the eastern chain of islands from 
Basilan to Samar and to the Palawnn-Calamianes group. In the 
southern islands there is a tiny species, the size' of a mouse. Ve ry 
large* tlying-squirre*ls are* found in Palawan and Mindanao. Sqiiirre- 1 - 
slm-ws occur in the Pulawan-Calamiancs grpup, and true shrews 
at various points in the archipelago. Among the Carnivores 

are the bmturemg and an eitter, be.>t h found in the* Palawan- 
Calamianes group; two cive*t cats, which range throughout the 
archipelago, and a wild cat of small size, which has been lound 
in Palawan, Panav, Negros and Luzon. Bats are very numerous, 
and a number ot the species are* peculiar to the* Philippines. 
(udeapithecus and Tarsias range* from Basilan 1<> Samar; the feirmcr 
occurs also in Beihol. In spite* oi all that has been said to the 
contrary, but one species e»l monkey (Maiaius pluhppninisis , 
Geott.) has been discovered in the Philippines. It 01 curs e»n every 
lslanel o! any importance. Its flesh is occasionally e*ate*n by the 
natives. Ali>ine> specimens of this monkey are* not uncommon, 
but tin* pure white monkeys, not albinos, said to inhabit Mindaliae), 
are mythical. The large fruit bats ( l'tvropus ) occur in immense 
colonie*s, and are* sennet line's eaten bv the* native's. 

Especial impeirtance attaches to the unexpected elisceivery by 
Whitehead o 1 a new and peculiar mammalian fauna, inhabiting 
a small plateau em the* top oi Mt 1 >ata, in north Luzon, at an altitude 
eif more than 7000 ft. Specimens of 15 species were obtained, 
embracing 5 new genera {i'alaemoniys, Chrotnmys , Khyruhomys , 
llatomys and Carpnmv s). Eight ot the* species wen* new and 
strikingly peculiar. 1 heir zoedeigual relationships are probably 
with Cele*be*s anel with Australia. Other discoveries include a lew 
new squirrels and bats, and the occurrence ol a le mur (Xyitiicbus 
tardtgradus) in Tawi lawi. 

The islands are as rich in birds as they are poor in mammals, the 
total number of species recorded up to being 093, ot which 

about one.* half are* peculiar to the* Philippines. A study of their 
geographical elistribut ion has demonstrated that the* islands may 
be* divided into fairly we'll- marked groups, in each oi which the 
birds show a degree* e>l specialization closely correlated with 
diversity of environment and completeness and probable duratiem 
ot separation from adjacent groups. Balabac, Palawan and the 
( alamianes show a very strong Bornean eleme nt. Mindoro stands 
by itselt. Luzon and the small m lghbeiuring islands have* 51 peculiar 
feirms. A close re lationship exists between the birels of the entire 
eastern chain ot islands. Numerous genera and some families 
which are? abse*nt from the central islands range from Luzon to 
Basilan. These? genera usually have* distinct representative species 
in Luzon, Samar and Leyte, Mindanao, and in some cases in Basilan 
alse>. The gre-ate'st ehite*ronres occur between Luzern and Samar 
and Leyte. The latter islands have 22 pe*culiar species. 

Sulu and Tawi lawi belong zoologically to the Philippines, but 
have 12 we*ll marked peculiar s|#*cics, and many ol the character- 
istic; Mindanao Basilan forms are lacking. Panay, Guiniaras, 
Negros anel Masbnte constitute* a sharply defined area, characterized 
not only by Ihe* occurrence of 30 peculiar spe*cies, but by the absence 
ot important genera, and even whole families representeel in the 
eastern islands. Most of the mammals characteristic of the; latter 
region are lacking. It is a curious tact that Cebu stands ejuite* 
by itself, although the de<*p channel separating it from Negros 
narrows at one pvint to about 4 in. Cebu possesses 9 striking 
specie's of birds not known to exist elsewhere*, and lac:ks many ol 
tin? characteristic forms ol the central and eastern islands. The; 
zoological position ol Bohol has not. been satisfactorily determined, 
but all existing evidence indie ates that it must be* grouped with 
Samir and Leyte. 

Among the more interesting birds may be mentioned the.; “ mound 
builder” (Ah'gapodius mmmgi , Pillwyn), which buries ils large: 
eggs in the solt sand along the sea beach, e#r under great mounds of 
earth and dead leaves, olten at a depth of thre-e* or more* fee t below 
the surface. The young are forced to dig their way out and shift 
for themselves. The* eggs arc highly prized byjthe natives. The 
jungle fowl abounds. There are 35 spe*cies of pigeons anel doves, 
many of them most beautifully coloured and all edible. Snip- 
plover, turnstones and other shore* birels are* abundant elumng 
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the cool season, and herons, bitterns and ducks at all times. I he 
birds of prey, 45 species, ot winch 22 are peculiar to the group, 
vary in size lrom a tiny falcon not larger than a sparrow* (Muio 
hut ax), to an immense monkey catching eagle (Pithccophaga 
gef/nvi, Grant), which is strong enough to seize monkeys as tlie\ 
leap from free to tree. '1 ln-ve are 21 species ot kingfisher*, 13 
being peculiar. Of the 12 species of hornhills not out 1 ouurs 
outside of the Philippines. Frog-mouths, bee-birds, night-hawks 
ami swilts are tonnd in considerable variety. On*, ot the List 
(( 'alien alia tyo^lorhlcs, Gray) constructs the edible nests so highly 
prized by the l liinese. The best nests are obtained on the precipi- 
tous sides ol the Pehon de Coron, between C ulnm and Busuanga. 

There may also be inentioned 21 cuckoos, 1 cockatoo, 2»> parrots 
and parakeets, 20 woodpeckers, bar bets, broad bills, starlings, 
orioles, weaver hnches, larks, nuthatches, 28 beautilully coloured 
sun birds, and 23 flower-peckers, titmice, shrikes, swallow-shrike*., 
tailor-birds, thrushes, lruit thrushes, lairy blue birds, lire birds, 
42 fly-catchers, 4 swallows, and 3 species of most beautilully coloured 
ant- thrushes, as well as a large number oL birds for which English 
names cannot be readily supplied. 

Reptiles and batrachians are abundant, but have been little 
studied. Pythons occur throughout the group, and sometimes 
attain enormous size. There are numerous venomous serpents, 
but the mortality trym snake-bite is low. Geckoes may be seen 
on the walls and ceilings ol any house. Flying lizards abound 
ill the forests. Large iguanas art: numerous. Their eggs are prized 
by tlu* natives, and the flesh ot one species, known as ibn or ptlubid, 
is highly esteemed, t rocodiles are extremely numerous in many 
of the streams, anti are occasionally found in the sea along the 
coasts. Specimens have been obtained measuring 18 tt. in length. 
Land turtles ot small size are common. Very large sea turtles 
are often captured bv the fishermen, and their flesh is highly appre- 
ciated as an article of food. A 1 un.-ndt rablc business is done in 
tortoise-shell. Frog-, occur in great variety. One small species 
appear.-, in immense numbers with the oncoming ot the rainv season, 
and at night tin* noise ot its outcry almost deadens otlur sounds. 

Fishes, e-picially marine fishes, are numerous and varied. About 
500 species ot lood tishes have been found, and common among 
them are the bangos or nnlkli.-di, the banak or mullet, mackerel, 
herring, anchovies, groupers, snappers, poinpanu, tarpon ami 
bonito. Tlie " dalag," winch is Jound in the paddy-fields during 
the wet season, is a tavourite with the natives. 

1 lie Philippines are lamous lor the variety, beauty and abun- 
dance of their land molluscs. Fresh-water and marine molluscs 
are also very numerous. While most ol the species are of interest 
chiefly to the concliologist , there are a number of edible forms. 
The shells ot Placuna placenta, L., split into thin flat plates and. 
cut into small sqtiares, are almost universally used in place ot 
w’lndow glass, d he valves ol the giant clam (Ti idachnu) some- 
times attain a length of 5 tt. and weigh hundreds ot pounds. Pearl- 
oysters are abundant in the southern waters of the archipelago. 
Pearl-fishing is an important industry in the Sulu Islands. '1 he 
shells ot the pearly nautilus are commonly used by the Visayans 
for drinking cups. From the great opcrcula of certain marine 
forms bracelets and other ornament-, are tar\ed, while tin- hard 
serrated edges ot other species are sometimes employed in place 
of knives tor harvesting rice. The land molluscs have 1 been 
thoroughly classified, but much still remains to be done with the 
marine species. 

Arthiopoda are very abundunl and as yet little know n. Shrimps, 
crabs and lobsters form an important souice ot lood supply. Mos- 
quitoes are numerous in the wet lowlands. Bees are abundant, 
and wild honey and wax are gathered in considerable quantities. 
The number of species ot an Is is veiy huge. Some ol them infest 
dwelling-houses and swarm over the lood. I lie ternuLes, or so- 
called “ white ants,” inflict great damage on wooden buildings. 
Plagues ot locusts occasionally, during a drought, ruin growing 
crops; in damp wet weather these insects are destroyed by a fungus 
growth (hmpwia gryllae) within tin ir bodies. 

Land-leeches swarm in the clamp lowland forests. The coral 
beds of Mindanao and the Sulu Aiclupelago are of unsurpassed 
beauty, and Guimaras, Ccbii and Siquijor aie completely coveied 
with a thick cap of coral limestone. 

biota. — 1 he rich and varied flora of the Philippines is ossintinllv 
Malayan, intermixed with Ghinc.se and Australian elements, but 
with sufficient individuality to constitute a sub region, there being 
at least 7 fnj species peculiar to the archipelago. More than two 
thirds of the land surface is covered with forests. In the lowland-; 
and on the lower mountain slopes the forests are composed chiefly 
of broad-leaved trees, common among which ate the bamboo, the 
coco and other palms, and the banyan tree; but on the higher 
mountain slopes pines are most abundant. About 730 species of 
wood are of commercial or local value, among them are woods 
well suited for structural purposes, insult: finishing, cabinet work 
and carriage making. Plants valuable for their fibre number | 
alwDut 300, and among them is the abaca (Musa trxih\), from the 1 
leaves of which -Vanda hemp is made. '1 here aie guttnperiln, 
india-rubber and filler trees and plains yielding gums, the banana, 
mango, and many other trees and plants yielding trails; and vaiious I 
trocs and plants yielding nuts, spices, oils and medicines. | 


Ch»iaft'. ~-A uniformly high temperature, execs -ive humidity, 
heavy rainfalls and violent tropical storms, known .1* typhoons ol - 
bag uios, are ehaiacteiistic of the Philippine climaie. At Manila 
the mean annual temperature is about So’ F., the mnge ot mean 
monthly teinpeiat 111 e (>\|8 J , from 7/“ in January to 8p.|S ,> in May; 
and the range of extremes (during the peiiod iruin 18N1 to 1902) 
399 o’ liom (>008 ’ in January 1NS1 to 10004" in May 1889. j n 
uccoiikmce with the monthly vaiiations in temporal me at Manila 
the war is divided into three seasons : temperate (November, 
December, January and Fcbiuary), hot (Apiil, May ami June) and 
intei mediate* (March, July, September and October). Throughout 
the aiclupelago the mean annual temperatuie vanes much more 
with the altitude than with the latitude, blit the lango in mean 
monthly temperatures increases from 3*90 ’ F. at Ikivao, Mindanao, 
in 7 1' X. to 12*0’ at Santo Domingo, Batan Islands, in 20 1 28' 
N. The equability ot the temperature also dec leasee appre- 
ciably iiom the sea coast to the intciior. r l lie maximum 
daily range of temperature at Manila varies from 1 ;\S° in June to 
17*7° in December. At Manila the monthly average ol relative 
humidity ranges from 70*7- in April to 83*3 ' in Septt mber, and the 
annual average is 7o - 4'\ The mean annual rainfall 111 this city ls 
about 70 in., raid nearly throe-fourths of it is from 1 lie* middle of 
June to the middle of October, when the winds Mow lrom the 
south-west. During the period from 18(13 1 ° 1902 tin* annual tarn- 
fall varied lrom 33 0 in. in 1883 to 117*3 in. in 180/ when m ihe 
month ol September alone there was a fall of 57 8 m. I11 July, 
August and September two-thirds ol the days are lainy, but 111 
February, March and Apiil only one-tenth ol them ate rainy. On 
the Pacific coast ot Luzon, Samar, Leyte and Mindanao the rainy 
season is from November to May, when the winds blow iiom the 
east or the north east. Jn the year ending AuguM 190 ; the amounts 
of rainfall at 41 observation stations widely distributed throughout, 
the archipelago vaned from K>*2 in. at Zamboanga in west Mindanao 
to 132 in. at Masinloc, on the west coast of central Luzon. The 
Philippines are visited on the average by twenty or more typhoons 
annually. About uiie-lifth of them occur in September. During 
January, Fcbruaiy, March and April they are rare; m May, June 
and July they become inciea* ingly common, and in August {here 
falling oil 111 the number, wlnth reaches its maximum in 
j September, gradually decreasing in October, November and D 
cember. In the famous typhoon of the 20th of October 1882, the 
vortex ol' which passed over Manila, an immense amount of damage 
was done m the cily. Two thousand persons lost l heir lives m 
Samar and Leyte during the great storm of 1897. Thu typhoon 
warnings sent out from the Manila observatory annually save 
heavy loss ol life and property. 

Soil.- The soil, usually of a reddish-brown colour, is for the most 
part disintegrated Java mixed wit li decayed vegetation; occasion- 
ally there is also a mixture of disintegrated coral limestone. 

Agnculture . — Agriculture is the principal industry. In 1903 
about 40 '/ of the working population were engaged in’ agricultural 
pursuits. The industry is, however, in a primitive condition, 
ilu* native farmers art* lazy and slow lo appreciate the advantages 
of the methods recommended by the Americans. Only 0*3 % ot 
all the land in the archipelago was included 111 “farms” in 1905, 
and less than cun* half of l he farm land was under cultivation. 
La Laguna, Luzon, was the only province in which more than 
30 of the kind was inc luded in “ farms/’ and Gebii the only island 
in which more than 23 V •» (, f the land was included in farms; in the 
large island of Mindanao only 1*4%, ill Masbate only 1*6%, and 
in Mindoio only 3*9 %. I hen* wen* 813, 435 “ farms ” or individual 
holdings, but more than one 111 111 of these vveic small parcels or 
gardens containing less than an ac re each; about one-halt contained 
less than 2.1 acres each, and the* average size was 8* 57 acres. More 
than torn- id tils of them were worked by owners, and llie remainder 
chiefly b\ share tenants. The pimripal crops arc: hemp (abaca), 
sugar, tobacco, coconuts and rice. Most of the hemp (558,200 
acres in 1902) is giown in south Luzon and in Samar and Leyte, 
but smaller crops arc* produced in Ccbii, Mindoro, Marinduque, 
north Mindanao and south Negros; the crop became of commercial 
impoi lance about 1*833, and in 1907 the yield for export amounted 
to 1 1 2.895 tons. vtbout l wo- Hurds ot the* sugar is produced in 
Negros, but it is an important oop in the provinces of Fnmpanga 
and larkie, within the* lowland basin of Luzon, also in tlie province 
of Batangas on 1 he south coast ol Luzon, in t lie* south and east 
t *anay, and in Gebii. i he production increased from about 6000 
tons in 1833 to 300,000 ton-, in 18(13, and for many years prior to 
1887 it was a more* important c mp than hemp, but since the American 
occupation the crop has been smaller. The total acreage in 1902 
was 177.020 acres, and in 1907 the yield for export was 1 18,3(15 
tons. Approximately one-hall of the tobacco, 77,032 acres yielding 
37 * 183 I*’ 111 iq°2, is grown in the valley ol the Cagayan river, 
and most of the remainder, which is of inferior quality, in the 
neighbouring provinces of Union, 1 locos Norte and A bra, and in 
1 ‘anay, ( ebu, Masbate and Negros. The natives chew betel nuts 
instead of tobacco, and to the production ot these nuts they devote 
more than Oo.ooo acres. Tin* rich soil of the lowlands oi lire pro- 
vince of Laguna is especially well adapted to the culture of the 
tt>co-nut palm, and since the American occupation considerable 
kind in this province that had foimeily been devoted lo sugar 
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has boon planted with the^o trees. They thrive well also inm *st 
low districts along the coasts; in 1902 about 475,000 acres were 
devoted to the culture ot them. 

Rie<- is the tuple- tood ot the natives. When the Philippines 
wet e discovert d bv the Spaniards it was the only cultivated crop 
of imp >rtaiu:e, and until the 19th century it was the chief article 
ol export, but as the culture of the more profitable crops of hemp, 
sugar and Colo nut--, was extended it became all article of import. 

A - lati- as too. 7 , however^ about one-lialf of the land under cultiva- 
tion was sown 1 > rice. It is grown most extensively in the lowlands 
ol the south halt ot Luzon, in north Panay and in Negros, but the 
cultiue of oil In r the lowland or the upland varieties for local con 
sumption is v< ry general. In some districts Indian corn is the 
staple loot! instead of lice, and the production of this cereal in small j 
1] nan t i l i< ‘S f(*r livestock is general. It is grown most extensively 

the valley ol the Cagayan river; in 1902 the total acreage in the 
archipelago w t o about 244,470. l or several years prior to 1891, 
col fee, grown principally in the provinces of Cavite, Batangas 
and Lepanto-I inntoc, Luzon, was nearly as important a crop as 
1ob.ii co, but U tween 1891 and 1898 most of t lie coffee plantations 
were destroyed by insects and disease. A small quantity of coffee 
is grown in the province of Benguct, Luzon, and is of superior 
qu.ilny. Col ion, the cultivation of Which was discouraged by the 
Spanish government as a means of increasing the cultivation of 
tobacco, is a very small crop, except in tile provinces of llocos 
Norte and Hot os Sur on the west coast of north Luzon; in 1902 
there were in these provinces about 5525 acres of cotton. Many 
tropical fruits grow wild, but their quality is often inferior; those 
cultivated nm-i extensively art. 7 mangoes and bananas, drapes, 
blackberries, li_;s and strawberries have been introduced from the 
United States and are grown successfully in the prov inco of Benguct. 
The natives cate little lor the garden vegetables common to Europe 
and America, but in the vicinity of Manila and other large centres 
of population the Chinese grow many of these for consumption by 
European and American inhabitants. 

With the exception ot the water-buffalo, which is indispensable 
for agricultur.il purposes, the domestic animals are very inferior 
in quality and few in numbers. The horses, which an- ol Mexican, 
Spanish and < hinese origin, are small and poorly cared fur; some 
American hones have been introduced tor the purpose of improving 
the Ijt ecd. 1 he neat cattle, which are ot Australian and Indian 
origin, are raised chietiy for beef, their hides and their horns; 
about nine-tenths of them were destroyed by the rinderpest and 
the war at tin close of the 19th century. Swine are numerous, but 
they arc of a Kind known in the United States as “ razorbacks." 
There are many goats, but only a few sheep. In one district near 
Manila duck-raising is of considerable importance, but the prin- 
cipal branch of the poultry industry consists in the raiding ol 
game-cocks for cock lighting, which is the national sport. 

Mineral Resources, Numerous mineral deposits have been 
discovered, but little has been determined with respect <0 their 
value. Sub-bituminous coal is widely distributed. That near the 
surlace is generally poor in quality and the difficulties of deep mining 
may be great because ol Jolds and iaults ill the rocks. 1 hen* are, 
however, promising fields near Danao, in Celni; on the island of 
Uolillo, oil the east coast ol Luzon; in the south part of Mindoro; 
on Bat. in island, oil tin 7 south-east coast of Luzon; on Lhnagat 
Island, oil the north coast of Mindanao; and in the north-east 
corner ol Negros. Hold has been found in small quantities in nearly 
all the provinces. There is some rude gold-mining by the natives. 
As fin* result of favourable indications extensive gold-mining 
operations have been instituted in the provinces of Benguet and 
Audios ( amarines in Luzon, and on the island of Masbate. Copper 
is scarcely less widely distributed than gold, Inrt the produc- 
tion of it awaits smelters and bi tter lacilities for transportation. 
There are extensive deposits of iron on* (magnetite and hematite) 
in the province of Bulacan, Luzon. Iron ore has been found 
in other provinces of Luzon and in the islands of Cebti, Pailav 
mid Marinduque. There are outcrops of lead in Marinduqm- 
and Celni, and in Marinduque considerable silver is associated 
with the lead. Among other minerals are sulphur, lime, gvpsiim 
and phosphate. 

Manufacture s . — The manufacturing industry consists mainly in 
prep mug agricultural products for market, and in the production 
i>y tin- natives of wearing apparel, furniture, household utensils, and 
oilier articles required to supply their primitive wants. The mol 
important lactones are those for the manuiacf ure of cigars and 
cigarettes, but most cigar-; and sonic* of the cigarettes are made by 
hand. In the manufai tun- ol sugar most oi the mills in use extract 
only about three-fourths ol the juice from the cane; in 1902 about 
74 of it was manufactured by 528 mills operated by steam; 

1 7 ‘.’o ], y 17° mills operated by hand or by a carabao; and 10 by 
77 mills operated by water power. In the principal rice-producing 
districts the rice is threshed and cleaned by machines, but wi other 
districts more primitive methods are employed. Most of the cloth 
which the natives wear the women weave in their own homes, 
'there are three prim ip.d varieties: sinamay , which i.-> made from 
selected hemp fibres and is worn by both men and women; jusi, 
which is made from a mixture of liemp and pineapple-plant fibres 
with or without the addition of some cotton and silk and is used 


for making women's . I r. svs and men’s shirts; piua, which is made 
from the fibres 111 the leal ot the pint-apple-plant and is used lor 
making women’s garments, handkerchiefs and scarfs. Kipa, made 
from the fibre of the agave or maguey plant and worn by women, 
is less common. Ilats are made ot palm leaves, alaeu leaves, banana 
leaves, spilt bamboo and various grasses. Mats, rugs and carpets 
arc made principally of split bamboo; chairs and beds of balinag 
and other woods and oi rattan. Alcohol is distilled from nipa, 
coco-nuts, bun (Coyypha umbnnulifera) , cauong {Car yota onusta), 
pugahan (Carrota if reus) and Indian corn. Other manufactures 
of the natives include vehicles of various kinds, harnesses, indigo, 
coco nut oil, soap, salt and lime. 

Communications and Commerce. -The first railway in the Philip- 
pines was the line from Manila to Pagupan (120 m.) which was built 
by an English corporation under a guaranty ol the Spanish govern- 
ment and was opened in 1892. There was no further construction 
for ten years. But in T902 and 1003 the Philippine government, 
as established in 1902 by an art ot the Congress ot the United 
States, granted Irani. hiscs lor the extension of the Manila Dagupan 
railway to Cabanatuan (55 m.) and to Antipolo (24 m.). The first 
of these branches was completed in 1905, the second in 1900. In 
February 1904 Congress authorized the Philippine government 
to aid and encourage the construction of railways by guaranteeing 
4 Vo interest on bonds; the duly on imported materials used in the 
construction ol railwavs and the infernal revenue on Philippine 
forest products used ior that purpose have also been removed. 
With this assistance the Manila Railroad Company, organized 
under the laws of the state ol New Jersey, agreed to construct 
about Loo 111. of railway in Luzon; and the Philippine Railroad 
Company, organized under the laws of the state of Connecticut, 
agreed to construct about 400 in. in Panay, Cebu and Negros. 
In 1909 there were in operation more than 400 in. in Luzon, o o in. 
in Cebu and 50 m. in Panay. At the beginning oi the American 
occupation the roads were very bad and 111 many ot the islands 
flu re wire none; but ill 1909 there wire at least 400 111. of good 
roads. The ( agayaii river, which is navigable lor native boats 
1O0 m. from its mouth, and lor rails 40 m. lartlu r up, is an important 
highway ol commerce in north Luzon. Many miles ol inland 
water communication with small boats or bamboo rails are allorded 
by tin* Pampanga, Agno, Abra, Pasig and Uu ol livers 111 Luzon, and 
by the Agusan and Rio C.randede Mindanao 111 Mindanao. There 
are few harbours which admit vessels drawing more than 15 It. ol 
water, but many which admit smaller vessels, and at the close ol 
1909 there were 151 steamboats and 424 sailboats engaged 111 the 
coasting trade. Manila is the punupal port ot entry, and siiue 
the American occupation Manila harbour lias been made accessible 
to vessels drawing 40 tt. of water. Cebti in Celni and Iloilo in Panay 
are ports of entry second and third in rank, alt Hough small 111 com- 
parison with Manila; there are others ol minor importance. 

'llie foreign tomim-nt* ot the Philippines consists chiefly in 
the exportation of Manila hemp, dried loco-nut meat (copra), sugar 
and tobacco, both in the leal and in 1 igars and cigarettes; and in 
the importation oi cotton goods, rice, wheat-flour, fresh bed, 
boots and shoes, iron ami steel, illuminating oil, liquors, paper and 
paper goods. Lhe value ol the exports ini reused from $19, 751,008 
m the year ending the 40th id June 1900 to $42,810, 7,07 in the year 
ending the 40th of June 1008, and the value ol the imports increased 
during the same period lrom $20,001,440 to $30,918,457. A very 
large part ot the trade is wilh the United States and Ureal Britain. 
The imports lrom (ireat Britain exceed those from the United States, 
but the exports to the United States are much greater than I hose 
to (beat Britain, and the total trade with the United States is 
greater than that with any other country. In 1909, 8*05 % °i the 
imports wire from the United States and 17*8 % ol the exports 
w< re to the United States; in 1908, 10*4 V,', oi the imports were 
from the United State.-, and 41*4 % ot the exports were to the 
Unit' d States. In 1 909 lice trade was established between the United 
States and f he Philippines 111 all goods w hich are the growth, product 
or manufacture of these countries, with the exception oi rice, except 
that a limit to the free importation lrom the Philippines to the 
United States in any one year is fixed on cigars at 15,000,000; 
on wrapper tobacco and on filler tobacco, when mixed with more 
than 14 % of wrapper tobaico, at 300,000 lb; oil idler tobacco at 
1,000,000 lb and on sugar at 400,000 gross tons. In the case ol 
manulat t ores the law provides that only those articles winch do 
not contain more than 20 m value of foreign mateiiaJs shall be 
admitted Iree. 

Population. - The total population of the archipelago as 
enuiperated in the census ol 1903 was 7,655,42b. Ot this 
number 6^)87,868 were classed as civilized and 647,740 as wild; 
7,579,288 or 99* 2 % were native-born and 56,138 were foreign- 
born; 7,539,632 were of the Malayan or l>rown race, 42,097 were 
of the vellow race, 24,016 were of the black race, 14,271 were of 
the white race, and 15,419 were of mixed races. the black 
race 23,511, or 97*8 %, were Negritos, who are # believed to be the 
aborigines of the Philippines. Nearly all oT them live in a 
primitixe slate m the interior of Luzon, Panay, Mindanao und 
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Negros. They are very short of stature, 4 ft. 10 in. being about 
the average height of a full-grown man, and the women arc 
shorter. Their colour is black, their skull decidedly round, their 
hair thick and frizzly, their legs thin and almost without calves, 
and their toes so prehensile that they can use them nearly as well 
as their fingers. They tattoo themselves and wear very little 
clothing, usually only a geestring. They have no fixed abodes 
but roam about in groups of a few families. They are skilful 
with the bow and in throwing stones, and they can easily kindle 
a fire, even in the wet season, by rubbing together two pieees 
of drv bamboo. 'Their food consists principally of game, roots 
and wild fruits. The women, who do all the work, collect wax 
and honey, which are their principal staples in trade. Few 
Negritos live to be fifty years of age. 'The brown race, which 
came from the south in successive waves of immigration beginning 
in prehistoric times, is composed of twenty-three distinct tribes 
varying widely in culture, language and appearance; their 
languages however belong to one common stork and there is a 
general resemblance in physical features and in quality of mine 
The great bulk of tin? population, approximately yo %, is included 
in seven LJiristiari tribes as follows : Visayan, 3,219,030; Tagdlog, 

460,69; ; Uocano, 803,942 ; Birol, 566,365; Pangasinun, 343,686; 
Pciinpangan, 280,984; and Cagayan, 159,648. The Yisayans are 
the principal inhabitants of the islands in the central part of the 
archipelago (Penny, Cebu, Negros, Leyte, Bohol, Samar, Masbate 
and Kiragua) and on the north and east coasts of Mindanao; 
they were perhaps the most civilized people in the archipelago 
when discovered by the. Spaniards, by whom they ware originally 
called Pintados because they were in the habit of painting their 
bodies; hut since then their progress has been less rapid than 
that of the Tugalogs— who constitute the hulk of the population 
of Manila and central Luzon and the majority of the population 
of Mindanao — who are now the most cultured of the brown races 
in the Philippines. Most of the Ilcanos are in the western half of 
north Luzon ; most of the Bieols in south Luzon ; most of the 
Pangasinans in the province of Pangasinan, which borders on the 
Gulf of Lingaven; most of the Pampangans in the province of 
Pampanga, which borders the north shore of Manila Bav; and 
most of the Cagatans in the valley of the Cagayan river. More 
than three-fourths of the w ild population is included in the Moro, 
lgorot and Negrito tribes. The Igorots (197,938 wild and 
13,582 civilized) are the chief representatives of the early Malay 
immigration to the archipelago. They are the principal inhabi- 
tants of the provinces of Lepanto-Bontor and Benguct in north 
Luzon and are numerous in the. mountain districts of neighbour- 
ing provinces. Among the wildest of them head-hunting is still 
a common practice; but the majority are industrious farmers 
laying out their fields on artificial terraces and constructing 
irrigation canals with remarkable skill. The Moros (275,224 
wild and 2323 civilized) were the last of the Malays to migrate 
to the islands; they came after their conversion to the Mahom 
inedan religion, and their migration continued until the Spanish 
conquest. More than one-half of them are in Mindanao and they 
are the principal inhabitants of the small islands of Jolo, Basilan, 
Siassi and Tawi Tawi south-west of Mindanao. Slaverv is 
common among them. They are generally miserably poor, 
cruel and haughty. Nearly three-fourths of the foreign-born 
and 97*5 % of the representatives of the yellow race come from 
China. The mixture of the races is principally that of the Chinese 
with the Malays or the Spaniards with the Malays. More than 
half the representatives of the white race ( 1903) were Americans. 
Most of the inhabitants live in groups of villages. In T903 there 
were 13,400 villages and nearly three fourths of them contained 
fewer than 600 inhabitants each, Uioag in north Luzon with a 
population of 19,699, Iloilo in Pan ay with a population of 19*054, 
Cebu with a population of 18,330. and Nueva Caeeres in sou.th 
Luzon with a population of 10,201, w r ere the only towns with a 
population exceeding Hd,ooo; and Manila, with a population of 
219,928, was the only city. 

Govern mrttl . — the beginning of the American occupation, 
in August 1898, ?. purely military government was established ; 
but in May 1899 the military authorities began the re-estnhlish- 


ment of civil courts, and in July of the same year they began dis- 
organization of civil municipal governments. To continue tL 
work of organizing and establishing civil government the president 
of the United States appointed in February 1900 a Philippine 
j Commission of five members, with William II. Taft as chairman, 
i On the 1st of September 1900 this body assumed the legislative 
1 functions of the central government at Manila; <>n the 4th ot 
I July 1901 the executive authority was, by order ol the president, 
i transferred from the military governor to Judge 'Taft, whom hr 
had appointed civil governor; on the 6th of September JQor the 
Philippine Commission, by authority of the president, established 
| the four executive departments, of interior, commerce and 
j polit e, finance and justice, and public instruction ; and on the 
! 29th of October 1901 the president appointed a \ ice-governor. 

The Congress of the United States, in an act approved on the 
; ist of July 1902, ratified and confirmed the government as 
i thus established, but required that future appointments by the 
j president of the governor, vice-governor, members ol the com- 
mission and heads of the executive departments should he made 
with the consent of the Senate. The organic act contained a 
bill of rights, provided for the establishment of a popular 
| assembly two years after the completion of a census of the 
( Philippines, and more definitely provided for the organization 
; of the judiciary. The first popular assembly, of 80 members, 
was opened at Manila on the 1 6th of October 1907, and since then 
j the legislature has been composed of two branches, the Philippine 
j Commission (five Americans and four, iormerly three, Filipinos), 
i and the Philippine Assembly. The members of the Assemblv 
are elected by districts (the population of which is approximately 
equal) for a term of two years. A voter must be twenty-three 
: years of age, must hav e been a resident of the municipality for six 
months, must not be a citizen or subject of any foreign country, 
and must possess at least one of the following qualifications: 
, have been an office-holder under Spanish rule, own teal estate 
worth 500 pesos, pay taxes amounting annuaWy to 30 pesos, 
or he aide to speak, read and write either Spanish or English. 
The legislature meets annually ; a regular session is limited to 
90 days, and a special session to 30 days. 

| Justice is administered principally by a supreme court, courts 
; of first instance, and courts of justices of the peace. 'The supreme 
, court consists of seven members, four Americans and three 
j Filipinos; and the chief justice and associate justices of the 
j supreme court are appointed by the president of the United States 
j with the consent of the Senate. The judges of the courts of first 
j instance are appointed by the governor with the consent of the 
Philippine ( ummission. A judgment of the supreme court of 
the Philippines which affects any statute, treaty, title, right or 
privilege of the United States may be reversed, modified or 
j affirmed by the Supreme Court of the United States; an appeal 
! to the Supreme Court of the United States may also be had in 
| any cause in which the value in controversy exceeds £25,000. 

'The most (Ammon form of prov incial government is that by a 
governor, who is elected biennially by the municipal councillors 
in convention, and a secretary, a treasurer, a supervisor, and a 
fiscal or prosecuting attorney, who are appointed by the Philip- 
pine Commission. Each municipality is governed by a president, 
a vice-president, and a municipal council, all of whom are elected 
biennially hv the qualified electors of the municipality. The 
Philippine “ municipality " is an administrative area, often 
sparsely settled, isotten called a town, and mav be compared to 
a New' England township; the municipalities arc the units into 
which the provinces are di\ ided. Each municipality is made up 
of barrios or small villages (about 1 3, ;co in the entire archipelago) 
and of ore, or more, more thickly peopled areas, each ('ailed a 
poblacioiu and resembling the township “centre” of New 
England. 

Education. The establishim nt of an efficient system of elementary 
schools has been an important part ol the work of the American 
administration. Under Spanish rule the ( hnrch eslahli lied col 
legos and seminaries lor training priests, but the Spanish system 
ot secular schools for elementary instruction, established in 1863, 

I accomplished little; the schools were taught by unqualified native 
] teachers and the supervision of them was very lax. The American 
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system, establish' d by the Philippine Commission in i <>< > i , provides 
a court' ot instruction (in the English language) for ii years: 

primary, 3 m t * rmediate and 4 secondary. In the intermediate 
.ind secondary d' partments there is a choice of six courses; general, 
teaching, laninne, tool work, housekeeping and household arts and 
Inisiiies-i. The administratiye head ol t lit- system is the director 
of education, who 1-, appointed by the coinmission. and who arranges 
the course of study, appro*, es the plans lor school houses, determines 
in what towns s. eondary schools shall be established and in what j ( ^ 
towns \meriean teachers shall teach, divides the archipelago into 
school divisions and appoints a division superintendent in each, 
and supervises 1 he exa111111.it 1011 of Lathers and the application 
ot insular school funds. Associated with him is an advisory board 
also appointed by tin* commission. I11 each school division, of 
which there wer< 35 in 1908, the division superintendent appoints 
lhe native teachers, prepares lor the municipal councils estimates 
of school expenses, and approves all expenditures from municipal 
school lunds. In each municipality there is a school board con- 
sisting of the president of the municipality and from four to six 
other members as the division superintendent shall determine; 
one-hall ol them are elected by flu* municipal council and one half 
are appointed bv the division superintendent. In 1002 there were 
02S American teachers employed in the Philippine schools; the 
rinploN men t ot American teachers is only a temporary policy, 
however, and bv 190H the number has been redmtd to 705. In 
1 910 there were more than Oooo Filipino teat hers who were teaching 
English to mem t han 500,000 pupils. The total number of children 
ol school age in the islands probably reaches 2,000,000. "I lie 
insular government also makes annual appropriations lor the main- 
tenance ol Filipino students at educational institutions in the 
Uniled States; iii 1908 the number so provided for was 1 }o. Besides 


on the island of Cebu, San Miguel, the first permanent Spanish 
settlement in the islands, destined to become the Villa dc Santi- 
simo Nombrede Jesus, later the city of Cebu. In 1571 the city 
of Manila was founded and became the insular capital. Legaspi’s 
conquest of the islands was facilitated by the fact that there were 
no established native states, but rather a congeries of small 
Jan-like groups, the headship of which was hereditary. Legaspi 
was reinforced from time to time by small contingents of troops 
and friars. Although he encountered enormous obstacles, in- 
cluding famine and mutiny, the hostility and treachery of the 
natives and of foreigners, and the neglect of the home govern- 
ment^ he laid a sure foundation for permanent Spanish occupation. 
By a combination of tad, courage and resourcefulness he won the 
hearts of the natives, repelled the Portuguese and, notwithstand- 
ing the great distance from Spain, established the new colony 
on a practical basis. Before his death in 1572 he had explored 
and pacified a large part of the island territory, had established 
trade, and had arrested the progress of Mahqjnmedanism. 

The conquest of the Philippines was essentinllv a missionary 
conquest. Inspired by apostolic zeal the friars braved the 

terrors of life in the remote villages, raised the natives The p r j ars 
front barbarianism and taught t hem the forms of and the 
Christianity. As a result of their labours the Chris- Officials. 
tian Filipinos stand unique as the only large mass of Asiatics 
( (inverted to Christianity in modern times. The friars promoted 
the so( ial and eeonomie advancement of the islands, cultivated 
the native taste for music, introduced improvements in ngrieul- 
deaf and blind, and in 1908 the Philippine legislature passed an j ture and imported Indian corn and cacao from America. Tobacco 
act for the establishment of a university of the Philippines. was introduced bv the government. 

finance. - K. ven.m is largely Iron, customs duties and TJ ,. 0 | un j. l | K ; >V( . rnnu .„t , Vil s mtlcmcd on that of Spanish 

internal revenue taxes. In 19119 lhe receipts were 822,739,000, ( . H 1 J/‘ . 

the expenditure §23,337,000, and the total bonded indebtedness ! Aiiuth a. I he powers of the governor-general were limited 

Sib, 000, 000. (X. D. M.) ! only by the audiencia or supreme court, of which he was presi- 

Ilistory. 
in March ] _ 

between Samar and Dinagat. Then sailing south he touched under alcaldes majares who exercised both execut ive and judicial 


lhe elementary schools there are at Manila the Philippine Normal 
School, the Philippine. S( hool ol Arts and Trades, the Philippine 
School of Commerce and tin* school for the instruction of the 
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y. 'l'he Philippine Islands were discovered by Magellan I dent, and by the residmeia or official investigation at the expira- 
11521. The first island on which he landed was Malhou, j tiun of his term. The islands were subdivided into provinces 
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at Mindanao, from which he sailed north-west, past Bohol to 
Cebu. Here he found a good harbour in the bay on which the 
t ity of Cebu now stands. He made an alliance with the natives, 
who undertook to supply him with provisions. With his new 
allies he crossed to the little island of Mac tan, where he was killed 
in a skirmish. A Portuguese by birth, he had been sailing in the 


functions. The favouritism and corruption tint honeycombed 
the civil service, of Spain frequently resulted in jJacing in respon- 
sible positions persons who were entirely unfit. Hairdressers 
were made into alcaldes , and sailors were transformed into 
gohernadors by the miraculous grace of royal decrees. The 
provinces were subdivided into pueblos, each under a native 


employ of King Charles I. of Spain (the emperor Charles \\), 1 g obernadornllo , eh < ted annually. The permanent offices could 


w'ith the object of pro\ ing that the Molucc as lay within that part 
of the world which Pope Alexander VI. and the Treaty of Torde- 
sillas (June 7, 1404) had given to Spain and not to Portugal. 
Magellan named his discovery the* Arc hipelago of San Lazarus. 
The Spaniards, however, called the group the lslas dc Ponicute 
(Western Islands). The Portuguese called them the Lslas dc 
Oricntc. 'The distinction was not accidental. To the Portuguese 
they constituted the eastern boundary oi their world* f rom the 
Spanish point of view the islands were on the extreme western 
verge of the national domain. In J529, by the Treaty of Zara- 
gusa, Spain relinquished to Portugal all claims to the Moluccas and 
agreed that no Spaniard should trade or sail west of a meridian 
drawn 297 leagues east of the Moluccas. This was a plain 
renunciation of any rights over the Philippines, which lie several 
degrees west of the Moluccas. This fact, however, was ignored 
and in 1 542 an attempt to conquer the Philippines was made by 
Ruy Tope/, de Villabos (c. 1500 1544). Yillabos chose to honour 
the heir apparent of the Spanish throne by naming some of the 


be bought, sold and inherited. The mistake was made of paving 
very low salaries to the offic ials, who took this as a justification 
for illegal exactions. The diffic ulty of sec uring proper offic ials 
gradually resulted in the- more important ci\il functions being 
li.mdc/d over to the friars, who frequently exercised a benevolent 
despotism. In more than half of the twelve hundred villages 
there was no other Spaniard beside the priest. The Spanish 
language > as prac tic ally unknown. It was far easier for the 
monks to learn the native dialei ts than to teach their parishioners 
Spanish. For two centuries and a half after the cone p test there 
is little narrative history worth recording. There w*ere border 
wars with rebellious savage tribes, attacks made by Chinese 
pirates seeking plunder or refuge, volcanic eruptions, earth- 
quakes, tornadoes and the periodical visits of marauders from 
the southern islands. 

I11 1762, however, as an incident oi the war between Spain and 
England, a British fleet of thirteen ships, under the command of 
Admiral Samuel Cornish (d. 1770) and Brigadier- British 


islands which he discovered, west and north of Magellan's j (leneral William Draper (1721-1787), was sent to 


discovery, the Is las Pilipinas. After the accession of Philip II. 
(1555-1 59S) a mm h more* important expedition was fitted out on 
the Mexican toast, under the direction of the distinguished 
conquistador, Miguel Lopez de Legaspi (1524 1572). In the 
sailing directions, issued in 1561, for the use of this expedition 
the phrase “las Islas Pilipinas ’’ was used as applying to the 
entire' archipelago. Starting on the 2nd of November 1564, 
Pom Navidad, with four ships built and equipped on the spot, 
Legaspi began an enterprise w hich entitles him to a place among 
the greatest of colonial pioneers. He was accompanied by five 
August in ian friars and four hundred men. In 1565 he founded. 


Occupation 

the Philippines. The available Spanish army con- of Manila. 
sisted 4>f about 600 men, while the attacking force numbered 
6830. After a bombardment Manila fell, and on the 5th of 
October the British entered the* city. By the terms of the 
capitulation the whole of the archipelago w*as surrendered to 
the British and an indemnity of 4,000,000 pesos was to he paid. 
As there was no governor-general at the time, the British were 
obliged to treat with the acting-governor, the arcljbi.diop Manuel 
Antonio Rojo ; but his authority was set aside by a war party who 
rallied around Simon Anda y Salazer, a member of*thc oudiencia ! 
Anda proclaimed himself governor-general and • prai tie-ally 
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succeeded in confining the "Rritish to Manila. At the dose of 
tile war the Philippines w ere relumed to Spain. .Manila was 
evaluated in March 1704. 

Fur the lirst quarter uf a centurv after tlie Spanisli conquest 
the islands were allowed tree trade. Then eame the i.imiliar 
i'utnomic re A ric t ions, limiting commerce to a fixed amount 
Dcwlop- annually, and effee tivelv c hee king eeonomie develop- 
ment. mein. In 1501 direct trade between the Philippines 

and South America was prohibited. In 1505 trade between the | 
Philippines and Mcxu o, the only route open between the eokim 
and Spain, was limited to two ships aiuuiaUy, the ships nut to 
(exceed 400 tons burden. The result was that th • uiminand of 
the Aeapuleo galleon was rarely worth less than S^o.ooo. The 
passenger fare Iroin Manila to Aeapuleo, at the end of the iSth 
century, was Siooo. This monopoly lasted until the .Mexican 
War of Independent e forced the Spanish government to regard 
the Philippines as being in the Last instead of the Vv est. Spain's 
colonial policy was not based on an exaltation of the commercial 
ideal. Howewr miu.li the administrators wav have fallen short 
in ac tual practic e, the Spanish ideal was to preserve and civilize 
the native rac es, rather than to establish lm rative trading posts 
where the natives might he easilv exploited. In America the 
laws width provided elaborate safeguards for the protection ol 
the Indians were, to a large degree, nullified by the lust for gold 
and silver and the consequent demand for labourers in the mines. 
In the Philippines the humane policy uf the home government 
had no sin'll powerful ob.Jac les to contend with. business was 
nut developed. The natives we re allowed toli\e the* indolent lite 
of the tropics. Compared with the results of Knglish or Dub h 
colonization the* conversion and civilization of the Filipinos is a 
moat remarkable a* jiievemcnt. Not w ithstnnding the undeniable' 
m'ccs, follies and ab.uird illiberalities of the Spanish colonial 
regime, the Philippines were the only group in the Ead: Indies 
that improved in * i \ ilization in the three 1 outlines following 
their discovery. 'The chief defect in the Spanish Philippine 
policy was that while it made converts it did not make* citizens. 
Self-reliance, frcij-thnught and mental growth were not encour- 
aged. Progress in scientific knowledge was effec tively blocked 
•by the friar*. Their presses confined their ac tivities to the 
production of catechisms, mart\ rulogirs and handbooks in the 
native languages alte r the fashion of tae presses of Mexico. Five 
hundred such works were printed and distributed in Manila 
alone before 1S00. To reach the masses, unfamiliar with 
Spanish, manuals of devotion and outlines ol (Tnistian doctrine 
were translated into the various nati\e languages. Of the P.ible 
itself, no pmt w.ts Iran dated or published. A knowledge* ol 
reading and writing was generally dill used throughout the group. 


missionary era and brought about the definite entry of the 
islands into the world of commerce and progress. 

The friars, hv perpetuating medieval conditions in a country 
that was now being opened to contact with the c ivilized world, 
increased the feeling of discontent. The natural result was a 
violent conllii t. The more advanced Filipinos desired the fulfil- 
ment of the decrees of the Council of Tfeut whereby the ineunv 
ben» ies in christianized towns and villages should be held by 
regular 1 lergv and not by friars. Filipinos had lor generations 
been ordained into priesthood although not received into 
monastic orders, 'flu’s measure was really aimed at the political 
and economic supremacy of the Spanish-born friars, who had 
bv this time acquired 400,000 acres of agricultural land, more 
than half of it in the vie ini ty of Manila. The agrarian question 
added to the growing discontent. All the revolutions began in 
the pro\inee of Cavite, where the friars owned 125,000 acres, 
in 1S72 the secret agents of the friars induced the native garrison 
at Cavite to mutiny and thus give the friars an excuse to press for 
vigorous action. The mutiny was not successful, but Father 
Burgos, the leader of the rclorm party, was public ly garrotted 
with three other native priests; and the native clergy were 
declared to be incompetent to have the euro of souls. Several 
of the ric hest, and best educated Filipinos were convicted of 
treason and banished. 

With the increased facilities for European travel Filipinos 
began to visit Europe and return with new and broader notions 
of life. The most distinguished of the travellers was 
|ose Rizal ( tXoi-iXgO). Horn in Calainha, in the R^ai, 
province of Luzon, of pure Tagalog parentage, lit' attended 
the newlv reopened [(‘suit university in Manila. He was then 
sent to Europe to complete his studies, first in Madrid, where he 
became a doctor of medicine, and later in Germany, where he 
received the degree of Eh. I >. I le catne into tough w it h advanced 
methods of scientific research, acquired great ability as a writer, 
ke.*n perception of truth and an unflinching realization of the 
detec ts of his own people, and the unpleasant but essential fact 
| that to have better government they must first deserve it. His 
! propaganda, aimed at the small body of Filipinos who had suffi- 
cient education to apprei iale political satire, w r as very effective. 
II is most famous novel, A nli me tangcre, was published in 1886. 
| In this he drew 11 masterly picture, not only of the life and 
| immorality of the friars but also of the insolent: Filipino chiefs, 
, or nieitfitcs , subservient to the flowers above, tyrannical to those 
! below', superstitious, unprogressive and grasping. GariquFm 
or “ bossism,” government by loc al aristocrats, was the prime 
teat ure of village life in the' islands during the entire period 
of Spanish rule and existed long before their arrival. 


The era of discontent may be said to have begun in 1X25 when 
the loss of her colonies on the* mainland of Americ a c aused Spain 
to take a more immediate interest in the Philippines, 
Era°f itn d increased emigration to the island*, between 
1840 and 1872 thirty newspapers were ioundrcl. 1 he 
introdm tion of secular books and papers, more' or lc^s surrep- 
titiously, helped to spread the seeds of sedition. In 1X52 the 
Spanish Filipino Hank was established. In 3X50 foreign trade, 
hitherto confined to Manila, was permitted to enter the port, of 


The campaign of Rizal, Mareelo del Filar, Graeiano Lopez 
Jucna and Apolinario Mabini, the leaders in tlu* “Young 
Filipino Party/* was a protest against both the domination 
of the friars and economic and administrative 


eaciquism. To escape the ve ngeance of the friars, T puipina. 
Rizal was obliged to floe to Europe. In 1S92 he 
returned to the islands on the assurance ol the governor, I At login 


Despujols y Dusav, that he might live there in {r ace. His 


enemies, however, succeeded in ha\ mg him arrested on a charge 


Iloilo, and foreign traders were allowed to open bran* h houses 
outside of the capital. The change in Spa inks economic' police, 
including an attempt to exploit the coalfields and to encourage 
both agriculture and rommen c, helped to awaken hithe rto 
dormant elements. In iboi t. e Jesuits had opened a college 
in Manila for the education of Spanish youth. In 3768 they 
had been expelled. In 1859 they were permitted to return 
on the understanding that they were to devote themsclfes to 
education. 

The Spanish Revolution of 1 868 caused a further influx of 
Spaniards and also tfie introduction of the pernicious “spoil* 
system.” # With every change of ministry in Madrid came a new 
lot of hungry politicians anxious to fill even the more humble 
colonial offices. # The opening of the Suez ('anal in 1869, followed 
by the establishment of direct steam communication between 
Spain and the Philippines, sounded the death knell of the peaceful 


of treason. Meanwhile he had organized a reform party under 
the title of Li^a Fitipiiia. Its objec t, had been to procure, by 
pacific means, several reforms in the government of the islands, 
tlu? chief of whic h were the* expulsion of the friars, and the with- 
drawal of tin* governor general's arbitrary power to deport 
Filipinos. The fri.irs importuned Despujols for RizaFs life but 
he persistently refused their demand, and met the ease half way 
by banishing Rizal to Mindanao. Incensed by the failure of their 
j dot. the friars obtained the recall of Despujols. 

The new' governor, Ramon Blanco, was like Despujols and 
many of his predecessors, humane at heart, but he could do little 
more than hold in chec k the tyrannical schemes of 
the clergy. The banishment of Rizal < on\ inced the J^° tJpuaan . 
reform party that peaceful endeavour was futile'. 

A secret organization, the Kati finnan, was therefore startec 
to secure reforms by force of arms. It was founded by Andres 
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Honifiu'in, a s< hoolmnsfcr nf Gavite. In 1805-1896 the friars 
acting a* spit* - h>r t he p>\ eminent, obtained the banishment 
of many hundreds of natives. 

On the dav after the katipunan conspiracy had been brought 
prematurely to light by a traitor, three hundred prominent 
Filipinos were lodged in prison. This precipitated 
R iS 9 f! t0f l * ir r( ‘ vn ^* ^ ie insurreclos attacked the civil guard 
outside the city, but were unsueeesslul. A week later 
some hundred nl insurgents attacked the powder magazine at 
San Juan del Monte, but were completely routed. Pour of their 
els were taken prisoners and executed in Manila. Ten days 
after the plot was discovered Manila and live other prminecs 
were officially proclaimed in a state of siege. The insur redos 
concentrated all their energies upon Cavite province. Several 
villages fell into their hands. The insurgent commander-in-chicf 
was Kmilio Aguinaldo. He was born in i. 80 <) in Cavite, son of a 
native farmer of considerable ability, and of a half-caste mother 
whose father was a Chinaman. After attending the Tagalog 
school at Caeile he entered the Jesuit College in Manila but did 
not graduate. In 1803 he became municipal alcalde of Cavite, 
and later joint d the Katipunan. 

The government was in a difficult position. General Blanco 
had extremely few' Kuropean troops at his disposal, and it was 
doubtful how far native troops could be trusted. Keinforie- 
ments were on the way from Spain, but the demands of Cuba had 
already depleted the Peninsula of the best fighting material, 
bianco, blamed for not acting at once, was recalled. In 
December 1806 General Camilo Garcia de Polavicja (b. 1 858) 
arrived as his successor, with General Jose Lachambre (b. 1846) 
as chief of staff. Before Blanco left he had released Rizal and 
allowed him to go to Spain, but the friars caused his arrest and 
he was sent back to Manila, where he was executed by Polavieja's 
orders in December 1896. 

Lachambre took the field in Cavite with energy and succeeded 
in quelling the rebellion in that province. I ft 1 was then despatched 
north. Numerous small battles were fought with Aguinaldo 
and the insurgents, who were repeatedly defeated only to re- 
appear in other places. Polavieja's demand for more troops 
having been refused, he resigned, and was succeeded in the spring 
of 1S97 hv General Fernando Primo de Rivera. Hostilities 
continued, but the wet season set in, making operations extremely 
difficult. Before Primo de Rivera could make much headway 
against the insurgents affairs in Cuba became so serious that the 
Spanish government cabled him that pacification was most 
urgently desired. As a result he suspended operations and signed 
the treaty of Biaeabatd (Dec. 12, 1897), by which Aguinaldo 
and thirty -five of his chief followers ware allowed to retire to 
Hongkong with a ('ash indemnity of 400,000 pesos. The Madrid 
government refused to confirm the terms ol peace, and the peace 
rejoicings in Manila were followed by the persecution ol all 
those who were known to have sympathized with the movement. 

On the 15th of February 189S in Havana harbour, the U.S.S. 
“Maine" was blown up. On the 15th of March Primo de 
Spanish - Rivera, learning that the American Commodore George 
American Dewcv was mobilizing his fleet in the harbour of 
U'.7r. Hongkong, called a council at which the Spanish 

Admiral Patricio Montojo (b. 1859) stated that, in the cwnt < f 
a conflict, his own fleet would he inevitably destroyed. Primo 
de Rivera was now' recalled and General Basilio Augusti (b. 1840) 
took his place. With a new governor-general all plans had to be 
reconsidered. Before suitable defences could be made, word 
ciimc from Hongkong that Dewey had started for Manila and 
M mtojo hurriedly sailed from Subig Bay to Cavite, barely in 
time to anchor before Drw'ev arrived. Few' among bis crew 
un lerstood handling a gun properly, and owing to the poor ( are 
which his vessels had received they were actually inferior to 
the individual vessels of the American squadron. Commodore 
Dewey arrived in the Bav of Manila on the 1st of Mav, and totally 
destroyed or disabled the Spanish fleet. The surrender of the 
city was refused. The Americans occupied Cavite. The battle 
of Manila Bay and the defeat of the Spanish, fleet destroyed the 
prestige of Spain throughout the islands. Insurrections began 


in nearly every province. Aguinaluo and his friends were 
allowed to come to Cavite in an American transport. With the 
approval of Commodore Dewcv, who allowed arms to be supplied 
him, Aguinaldo successfully renewed his campaign against the 
Spaniards until practically all Luzon, except the city of Manila 
and suburbs, was in his control. Reinforcements arrived, and 
on the 15th of August Manila was taken by the Americans, under 
General Wesley Merritt (b. 1836). 

The refusal of General Merritt to permit Aguinaldo's troops 
to enter Manila created resentment on the part of the Filipinos. 

I A so-called constitutional convention was held at Malolos, and 
| a constitution was adopted. At the same time the Visavan 
Republic was organized, and if professed allegiance to Aguin- 
aldo’s government. Neither Aguinaldoks government nor the 
Visavan government was able to maintain order, and the whole 
country was subject to the looting' of robber bands. The treaty 
of peace hctw'cen the United States and Spain, by which the 
Philippine Islands passed into the hands of the former, was 
signed in Paris on the 10th of December 1*898, but it was not 
confirmed by the Senate until the Oth of February 1899. During 
this period the Filipino army remained underarms. On the 4th 
of February hostilities broke out between the Americans and 
the Filipinos. The latter were defeated on the 5th, at Paco, 
with heavy loss. The American troops, now' under General 
S Otis (b. 1 858), following up the cne»mv, drove Revolt 
them out of Malolos and then withdrew to against the 
Manila to await reinforcements, which brought Americans. 
the total American force lip to about 60,000 men. It is 
unnecessary to truce in detail the gradual conquest of the 
islands, or the hundreds of engagements, often small, between 
the r- hels and the Americans. Owing to the nature of the 
country, and the hope of securing independence from a possible 
overthrow' of the Republican party in the United States, the 
war w'as prolonged for two or three years. With the capture 
of Aguinaldo on the 23rd of March T901, the resistance heomu; 
little more than that of guerrillas. 

Civil government was introduced as fast as possible. During 
T809 the Srhurman commission, headed hv I)r Jacob G. 

‘ chimnan of Cornell University, was sent by The Taft 

President McKinley to report on the state of affairs. Commls- 

In February 1900 a second and more powerful s/on - 
commission was appointed, consisting of Judge W. II. Tuft, 
Professor D. C. Won ester (l>. 18O6), Gennal L. F. Wright 
(h. 1846), Mr If. C. Ide ( 1 ). 1844), and Professor Bernard Moses 
(h. 1846). Under the presidency of Mr Tall it began to exercise 
a legislative jurisdiction in September 1900. Its first ad was 
to appropriate St , 000 000 for the construction and improve- 
ment of roads. It next provided for the improvement of 
Manila harbour, which involved an expenditure of >83,000,000. 
The filth ait extended to the islands the benefits of a civil 
service based on merit. T11 jooi a general s< hnol law was 
passed under which 1000 American school tea* hers were intro- 
duced. They wen* scattered among 500 towns, to teach 2^00 
Filipino leathers F.nglish nnd modern methods of school 
teaching. Other legislation provided for the organization of 
a judiciary, a supreme court, the enactment of a code of civil 
procedure, the establishment of a bureau of forestry, a health 
department, and an agri* ultural bureau and a bureau of con- 
stabulary, made up of native soldiers officered bv white men. 
Ladronism was very widely distributed under Spanish rule, 
and the old guar din civil committed outrages almost equal 
to those of the brigands themselves. The new' constabulary 
has been eminently stu < e*dul in maintaining law and order. 
Great progress has been made in the scientific mapping of the 
islands. 

On the 4th of July 1901 the office of military governor w*as 
abolished, the military forces being largely recalled, and the 
part remaining being made henceforth subordinate civil 

to the civil authorities. Mr Taft became governor-* Govern- 

general. A general amnesty was granted lj> all meat. 
rebels and political prisoners who would take the oath of 
allegiance to the United States. 0 n \<t of in IF mo* PrPciVi^nt 
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Roosevelt .signed an act establishing the civil government 
of the Philippines and providing for a new legislative body. 
A census was authorized and was taken in 1003. The at t oi 
1902 also authorized, the purchase of land belonging to the 
friars. Although among such an ignorant and diversified body 
as that of the Filipinos public opinion can hardly be said 
to exist, there is no doubt that the hatred of the friars was 
pra' tieally universal. When the revolution came the members 
of the four orders had to flee for their lives, although the people 
who killed or imprisoned those they could catch were generally 
good Catholics. As the insular government could not safely 
allow the friars to return to their parishes the friars* lands 
were bought for .^7,000,000. Mr Taft managed the delicate task 
of conducting negotiations with the Vatican without arousing 
the hostility of cither Catholics or Protestants. On the 1st of 
February 1904 General L. K. Wright became governor, lie 
was succeeded in 1905 by Mr II. C. Ide, who was succeeded 
by General James T. Smith in 1906. The elections for the 
first Philippine Assejnbly were held on the 30th of July 1907, 
and 31 Nationalists, 16 Progressists, 33 Independents and others 
were elected. The total vote cast was about too.ooo. In 
manv districts the Nationalists’ candidates promised that if 
they were returned immediate independence would follow. 
When the Assembly met it became apparent that the great 
majority were more anxious to act as a dignified branch of the 
legislature than to maintain consistency with their pre-election 
declarations. The legislature convened for its second session 
on the 1st of February 1909. During this session 72 laws were 
passed, of which 23 had been introduced by the Commission 
and 49 by the Assembly. Among the acts was one providing 
for the continuance of Spanish as the official language of the 
courts until 1913; an act providing for bankruptcy; and an 
act fixing the age of majority at 2T years. 

Governor Smith left the islands in May T909 and was suc- 
ceeded by W. Cameron Forbes. On the 6th of August 1909 
the Payne and ('niton bills became law, greatly promoting trade 
between the Islands and the United States (see Communication v 
and Commerce ). .On the 2nd of November 1909 delegates 
were elected for the second Philippine Assembly. (H. Hi.) 

• HiBLifxiRAi’MY.— See, in general, A. P. C. Grillm, A List of Books 
on the Philippine Islands in the Library of ('ongress (Washington, 
1904), with references to periodicals ; T. H. Pardo de Tavora, 
Bibliotei a phpina (ibid. 1903); \V. K. Ketana, A paratn bihlio- 
grdfico de la histona general de Pilipinas vols., Madrid, 190O); 
idem. Avrhivo de htbhofilo filipino (Madrid, 1893); J. A. Kobertson, 
Bibliography of the Philippine Islands (Cleveland, Ohio, 1908). For 
statistics, general description and material on administration, sec* 
Census 0} the Philippine Islands in rt/oj (4 vols., Washington. 
1903); Pronouncing Gazetteer and Geographical Dictionary 0} the 
Philippine Islands (Washington, 1902); Ethnological Survey Publi- 
cations of the Department of the Interior (Manila, 1904 sepp); 
Reports of the Philippine Commission (Washington, 1901 son.); 
Sir John Bowring, A Visit to the Philippine Islands' (London* 
1859); L>. C. Worcester, I he Philippine Islands and their People ! 
(New York, 1898); F. W. Atkinson, The Philippine Islands (Boston, 
1903); C. H. A. B. Lindsay, 1 he Philippines under Spanish and 
A mevuxin Rules (Philadelphia, 1900); A. II. S. Landor, The Gems 
of the Past (New York, 1904) ; M. A. Hamm, Manila and the Philip- 
pines (London, 1898); J. A. LeHoy, Philippine Life in Town and 
Country (ibid. 1903) ; J. B. Devins, An Observer in the Philippines 
(Boston, 1905); K. K. Lala, Philippine Islands (New York, 1899); 
H. C. Potter, 7 he Past 7 o-day and I o-morrow (ibid. 1902) ; F. 
Blurncntritt, Die Philippinen (Hamburg, 1900); H. P. Willis. 
Our Philippine Problem , a Study of A men can' Colonial Policy 
(New York, 1903); Edith Moses, (Inofficial Letters of an Official's 
Wife (ibid. 1908) ; W. 13 . Freer, The Philippine Experiences of an 
American Teacher (ibid. 1900); J. G. Schurman, Philippine Affairs 
(d>ul. 1902); \\ . II. 1 aft, ( n il Covcrnmcnt in the Philippines (ibid. 
1902); and Special Report to the President on the Philippines (Wash- 
ington, 1908); and K. C. McGregor, Manual of Philippine J^rds 
(New York, 1909). For the history of the islands, see F. II. Blair 
and J. A Robertson, The Philippine I lands, i./oj /.V</V (33 vols., 
ibid. 1903 1909); J. Mon torn y Vidal, Historic*' general' de Pili 
pinas (3 vols., ibid. •1887-1893) ; Juan de la Cone •prion 
(1724-1787), Ihstor ia general de. Phthpinas (14 vols., Manila, 
1788-1792); (Lis par dc; San Agutin (1050-1724), Con.fun.las dr 
la> islas Philipnifis (2 vols., Valladolid, 1890) ; Le Gcutil, 
Voyage dans les tiers dc Tlnde (Paris, 1781) ; F. Cohn, Labor 
evangelica , mini 'iter ios apostolicos dc las uhreros de la compania 
de fjesus, fundacutoi , y pioqrcssos de piujuuia en islas Pilipinas 


| (3 vols., Barcelona, 1900 1902); J. Martinez de Ziifiig.i, Ilistoiia dc 
! las islas Phihpinas (Sampaloe, 1803; Eng. trails., London, 1814); 

J. J. Delgado, Ihstoria general sacra- prof ana, politna v natural tie's 
islas del Poniente Jlamadas Pilipinas (Manila, 1892); F. G. Bourne, 
Discovery, i'onquest and Parly History of the Philippine Islands 
(Cleveland, 1907); 1 C Combes (1020 1(103), Ihstoria de Mindanao 
y Jo/b (Madrid, 1897); J. M. Castillo y Jimenez, PI Katipunan b </ 
filibiisterismo cn Pilipinas (Madrid, 18(17); E. K. Delnias, La I n- 
surteuion de Pilipinas en /. V</j v iSyy (2* vols., Bau elona, 1X949; 

K. 1 >. Millet, The Expedition to the Philippines (Loudon, 1X99)’ 
and J. Pel licena y Lopez, La Vadad solne Lihpina ,s (Manila, 

PHILIPPOPOLIS (Bulgarian, Plovdiv; Turkish, Pelihe), the 
capital of Eastern Rumclia, and of th‘ depatnunt of Philip- 
popolis, Bulgaria; situated in the midst of picturesque granite 
eminences on the right bank of the river Maritza, 96 in. E.S.E. 
of Sofia and 97 m. W.NAV. of Adrianople. Pop. ( 1906) 45,372, 
of whom a large majority arc Bulgarians, and the remainder 
| chiefly Turks, Greeks, Jews, Armenians or gipsies. Philip- 
j popolis is on the main railway from Vienna to Constantinople, 
via Belgrade and Sofia. TJie Maritza is navigable up to this 
! point, and as the city has communication by rail both with the 
1 port of Dedeagatch on the Mediterranean and that of Burgas 
! on the Black Sea, and is situated in a remarkably fertile country, 
j it has become the chief commercial centre of southern Bulgaria, 
and is the seat of both Greek and Bulgarian archbishops. 
The residences of the richer Greeks and Bulgarians occupy the 
[ slopes of the largest eminence, the Jamba z-tepe, in the centre 
I of the city ; between it and the Nobtet-tepe, from the summit 
| of which there is a magnificent view of the city, is the Armenian 
! quarter; near the bridge over the Maritza is the poorer Turkish 
quarter; and south-west of the Jambaz-tepe there is a suburb 
of villas. On the Bunari-tepe a monument has been erected 
bv the Russians in commemoration of the war of 1877, and near 
this is the new palace of the king of Bulgaria. The Sahub- 
tepe is crowned by a dock-tower. Not far from it art' the 
beautiful Exhibition Park laid out in 1892 and the finl* Journaia- 
Jami Mosque. Near the Maritza are the remains of the ancient 
konak (palace) of the Turkish pashas, the public park formed 
by the Russians in 1877, the gymnasium, and the new Greek 
cathedral. The city has a large commerce in rice, attar of roses, 
j and cocoons ; other exports being wheat, wine, tobacco, alcohol 
and hides. 

Eumolpia, a Thracian town, was captured by Philip of 
Macedon and made one of his frontier posts; hence its name 
of Philippa polls, or “ Philip's City." Under the Romans 
Philoppopulis or Trimontium became the capital of Thracia: 

, and, even after its capture by the Goths, when t 00,000 persons 
1 are said to have been slain, it continued to be a flourishing 
; city till it was again sacked by the Bulgarians in T205. It 
passed under Turkish rule in 1363; in 1818 it was destroyed by 
an earthquake; and in 1846 it suffered from a severe con- 
flagration. During the war of 1877 78 the city was occupied 
bv the Russians (see also Bullakta: History ). 

PHILIPPSBURG, a town of Germany, in the grand duchy of 
Baden, situated on a sluggish arm of the Rhine, 15 m. N. of 
Karlsruhe, on the railway Brurhsal-Gerniersheim. Pop. (1905), 
2625. It has manufactures of tobacco and cigars, and some 
trade in cattle and hops. Philippsburg, formerly an important 
fortress, originally belonged to the ecclesiastical principality 
of Spires, and was named Udenheim. In 133S it was surrounded 
with walls by Bishop Gerhard. A later bishop of Spires, 
Philipp Christoph von Sbtern, made the place his residence early 
in the 17th century, strengthened the fortifications, and renamed 
it Philippsburg after himself. -At the peace of Westphalia in 
1648 the French remained in possession of the town, but in 
[ 1679 it was restored to Germany, and though again captured 
by the French in 1O8S it was once more restored in 1697. In 
1734 the dilapidated fortress fell an easy prey to the French 
under Marshal Berwick, who, however, lost his life beneath 
its walls. It was restored to Germany in 1735, and was again 
besieged by the French in 1799. The town win a signed to 
| Baden in 1X03. 

I See Nopp, G csthuiUe der Stadt Philippsburg (Hlulippslmoj, iSSO- 
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PHILIPPUS, MARCUS JULIUS, Roman emperor a.jk 144 
tu 249, often -ailed 11 Philip the Arab," was a native of I lustra 
in Arabia Traehonitis. Having entered the Roman armv, he 
rose to be praetorian praefeet in the Persian campaign of Goulian 
111., and, inspiring the soldiers to slay the young emperor, was 
raised by them to the purple (244). Of his reign little is known 
except that he celebrated the secular games with great pomp j 
in 24S, when Pome was supposed to have reached the thousandth 
year of her existence. A rebellion broke out among the legions 
of JVIucsia, and Deeius, who was sent to quell it, was forced by 
the troops to put himself at their head and march upon Italy. 
Philip was deteated and slain in a battle near Verona. Accord- 
ing to Christian writers, he was a convert to Christianity. 

See Aurcliii-i Victor, Cacsares, 28; Eutrupius i.\. \ ; Zoimras 

xii. 19. 

PHILIPS, AMBROSE (c. 1675-1749), English poet, was born 
in Shropshire of a Leicestershire iamily. He was educated at 
Shrewsbury school and St John's College, Cambridge, of which 
he became a fellow in 1699. He seems to have lived chiefly 
at Cambridge until he resigned his fellowship in J708, and his 
pastorals probably belong to this period. He worked for Jacob 
Tonson the bookseller, and his Pastorals opened the 6th volume 
of Tonson 's Miscellanies (1701)), which also contained the 
pastorals of Pope. Philips was a stanch Whig, and a friend 
of Steele and Addison. In Nos. 22, 23, 50 and 52 (1713) of the 
Guardian hr was injudiciously praised as the only worthy sue 
cessor of Spenser. The writer of the papers, who is supposed to 
ha\e been Thomas Tiekell, pointedly ignored Pope's pastorals. 
In the Spectator Addison applauded him for his simplicity, and for 
having written English eclogues unencumbered by the machinery 
of classical mythology. Pope's jealousy was roused, and he 
sent an anonymous contribution to the Guardian (No. 40) in 
which he drew an ironical comparison between his own and 
Philips's pastorals, censuring himself and praising Philips's wuist 
passages. Philips is said to have threatened to cane Pope with 
a rod ho kept hung up at button's coffee-house for the purpose. 
It was at Pope's request that Gay burlesqued Philips's pastorals 
in his Shc/durd's IlVc/*, but the parody pleased by the \cry 
quality of simplicity which it was intended to ridicule. Samuel j 
Johnson describes the relations between Pope and Philips as a 
“ peipetual reciprocation of malevolence.” Pope lost no 
opportunity ot scoffing at Philips, who figured in the Bathos 
and the Dunciad , as JVlacer in the Characters ; and in the “ In j 
structinns to a porter how to find Mr Curb's authors " he is a 1 
" Pindaric writer in red stockings.” In 171*8 he started a Whig | 
paper, The Freethinker , in conjunction with Hugh Boulter, then ; 
vicar of St Olave’s, Southwark. He had been made justice of \ 
the peace for Westminster, and in 1717 a commissioner for the 
lottery, and when Boulter was made archbishop of Armagh, 
Philips accompanied him as secretary. lie sat in the Irish 
parliament for Co. Armagh, was secretary to # the lord chan- 
cellor in 1726, ami in 1735 became a judge of the prerogative j 
court. His patron died in 1742, and six years later Philips ■ 
returned to London, where he died on the 1 8th of June 1749. | 

His contemporary reputation rested on his pastorals and , 
epistles, particularly the description of winter addressed by him 1 
from Copenhagen (1709) to the earl of Dorset. In T. H. Ward's j 
English Poets , however, he is represented bv two of the simple ; 
and charming pieces addressed to the infant children of Lord 
Carteret and of Daniel Pultenev. These were spiffed at by . 
Swilt as “ little flams on Miss Carteret,” and earned for Philips . 
from Henry Carev the nickname of “ Namby-Pamby.” 

Philips's works an* an abridgment ot Bishop Market's Life ot j 
John Williams (1700); 7 he Thousand and One Day.; Persian lairs \ 
(1722), from the French ot F. Metis tic la Croix; three 
plays : llte Distrrst Mather (1712), an adaptation ot Racine's .Didro- 
niai/itr ; The Briton (1722); ffnnifrey, duke of Clow ester (172^). 
Many of his poems, which included some translations from Sappho, 
Anacreon and Pindar, were published separately, and a collected 
edition appeared in 171*8. ! 

PHILIPS, JOHN (1676-1 70S), English poet and man ot letters, j 
son of Dr Stephen Philips, archdeacon of Shropshire, was burn | 
at his father’s vicarage at Bampton, Oxfordshire, on the 30th of , 
December 1676. lie was educated at Winchester and Christ j 
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C hurch, Oxford. He was a careful reader of Virgil and of Milton. 
In 1701 his poem, The Splendid Shilling , was published without 
hK consent, and a second unauthorized \cision in 1705 induced 
him to print a correct edition m that year. The Splendid Shilling , 
which Addison in The 'Jailer called “ the finest burlesque poem 
in tin' British language," mites in Miltonic blank verse the 
miseries consequent on the want of that piece of money. Its 
success introduced Philips to the notice ot Robert llcrley and 
Henry St John, who commissioned him to write a Tory counter- 
blast to Joseph Addison’s Campaign. Philips was happier in 
burlesquing lus fa\ourite author than in genuine imitation ol 
a heroic theme, lbs Marlborough is modelled on the warriors 
of Horner and Virgil; he rides precipitate over heaps of fallen 
horses, changing the fortune of the battle by his own rglit arm. 
Cyder (1708) is modelled on the Georgies of Virgil. Cercalia , 
£7;/ Imitation oj Milton (170b), although printed without bis 
name, may safely be ascribed to him. In all his poems except 
Blenheim lie found an opportunity to insert a eulogy ol tobacco. 
Philips died at Hereford 011 the 15th of February 1708/9. There 
is an inscription to his memory in Westminster Abbey. 

Sec The Whole lPorA-s of . . . John Philips . . . Jo which is 
prefixed his life , by Mr IG.J Sewell (3rd ed . , 1720); Johnson, Lives 
of the J l oets ; and Bwgiaphui Bi ilannna. 

PHILIPS, KATHARINE (1(131 16(14), English poet, daughter 
ot John Fowler, a merchant ol Bucklcisbury, London, was horn 
on the 1 st of January 1631. Her lather was a Presbyterian, 
and Katharine is said to lui\e read the Bible thiough beiore she 
was five years old. On arri\ ing at >eais of discretion she broke 
with Presbyterian traditions in both religion and politics, 
became an ardent admirer of the king and Ids church policy, 
and in 1647 married James Philips, a Welsh royalist. Her 
home at the Priory, Cardigan, became the centre of a “ society 
of friendship,” the members of which were known to one another 
by fantastic names, Mrs Philips being “ Orinda,” her husband 
“ Antenor,” Sir Charles ( ottered " Poliarchus.” The ‘‘ match- 
less’’ Orinda, as her admirers called her. posed as the apostle 
of female friendship. 'I hat there was much solid worth under her 
affect at inns is proved by the rcspei t and friendship she inspires. 
Jercmv Tavlor in 1651) dedicated to her Ins “ H'scoiuse on the 
Nature, Offices and Measures of Friendship,” and Cowley, Henry 
Vaughan the Silurist, the earl of Roscommon and the earl of 
Cork and Orrery all celebrated her talent. In i(>(>2 she went 
to Dublin to pursue her husband's claim to certain Irish estates, 
and there she completed a translation of Corneille's Pom pee, 
produced with great success in 1063 in the Smock Alley 'J heat re, 
and piinted in the same year both in Dublin and London. She 
went to London in March 1664 with a nearly completed transla- 
tion of Corneille s Horace, but died of small-pox on the 22nd of 
June. The literary atmosphere of her circle is preserved in the 
excellent Letters of Orinda to Poliarchus , published by Bernard 
Junto! in 1705 and 1701;. “ Poliarchus " (Sir Charles Cottercl) 

was master of the ceremonies at the court of the Restoration, and 
afterwards translated the romances of La Calprcnede. Mrs 
Philips had two children, one of whom, Katharine, became the* 
wife of Lewis Wogan of Boulston, Pembrokeshire. According 
to Mr Gosse, this lady may have been “ Joan Philips,” the 
author of a volume ol Female Poems . . . written by Ephelia , 
which art* in the style of Orinda, and display genuine feeling 
with very little 1 (‘serve. 

See K. \V. Gosse, Seventeenth C entury Studies (1883). room, 
By the huompaialde Mrs I\. P. appeared surreptitiously in 
ami an authentic edition in 1 007. Seta ted Poems , edited with an 
appreciation by Miss L. I. C.uiney. appear'd in 1004: but the best 
modern edition is in Saintsbury’.x Minor J’orts of the Cato/ me Period 
(vr*I. i., IO05). 

PHILISTINES , 1 the general name for the people of Philislia 
(Ass. Palaltu, Pihstn : ’Eg. p-r-s-1). a district embracing the rich 
lowlands on the Mediterranean eoasi ’from the neighbourhood 

> “Philistine," as a term of contempt, hostility or re proac li, 
appears first in English, in a sense cijmvaleiit to ‘ Hie enemy," 
as early as the beginning of the 17th cent ury, kind later as a slang 
term for a bailitt or a sheriifs ollu.cr, or m» rely for drunken or 
vuiuus people generally. In German umveisKics the towitsiolk 
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of faff a (Joppa) to the Egyptian desert south of (la /a (<m the 

hscquent extension of the name in its Greek form Palaestuu*. 
see Pm.k stink) 

1. Egyptian Evidence . — The name is derived from the Turasati. 
one of a great ronfederation fiom north Syria. Asia Minor and 
the Levant, whieh threatened Egypt in theXXth Dynasty. They 
are not among the hordes enumerated by Raineses II. or Mcr- 
neptah, but in the eighth year of Earnest s 1 1 1 . (1 . 1 200 1 100) the 
Turasati hold a prominent place in a widespread movement 
on land and sea. The Syrian states were overwhelm! d and the 
advance upon Egypt seemed irresistible. Raineses, however, 
collected a large* fleet and an army of native troops and irer- 
cwiaries and claimed decisive Mdories. The Egvptian monu- 
ments de|*ct the flight of the enemy, the heavy ox-carts with 
their women and children, and the confusion oi their ships. 

I Hit the sequel of the events is not certain. Even if the increas- 
ing weakness of the Egyptian Empire did not invite a repetition 
of the incursion, it could have allowed the survivors to settle 
down, and about a century later one of the peoples formerly 
closely allied with the Jkiras.it i is found strongly entrenched 
at Dor, and together with the more northerly port of By bios 
treats with scant respect the traditional suzerainty of Kg' pi. 
That some definite political changes ensued in this age have been 
infern*d on other grounds, and the identification of the Turasati 
with the Philistines may permit the assumption that the latter 
succeeded in occupying the distiicl with which they have always 
been associated. 

The Egyptian monuments represent the lkirasati with a very 
distinctive feather head-dress resembling that of t lie Tyrians 
and Myrenaeans. Their general physiognomy is luirdlv (tbcian 
or Hiltite, but European. 'Their arms comprise two short 
swords, a longer spear, a round shield, and they sometimes wear 
a coat of mail: a curious feature is their tactics of fighting in a 
circle of protecting shields. The chariots resemble the llittitc 
with two crowd receptacle's for the weapons, but obviously 
these were not used by the Turasati alone. On archaeological 
grounds the Turasati have' been connected with the people of 
Kcftiu, i.e. Mycena^ans of Crete, although a wider application 
of this term is not to lie excluded. 

See furthir, G. Maqiern, Struggle of the Nations, pp. .|0 t sqq.; 
\Y. M. Miillrr, Asini it. L.uropa , pp. 35 j sqq.; Mittcil. d. vordcrusiat. 
(Icscll. pp. t (tooo), pp. 113 sqq. (to< 4); 11. K. Hall, lintwh 
School of AUum, mu. 157 sqq., x. 13 j sqq. ; 7 *;ur. Sol. Jlihl. Arch. 
xxxi. (iooo) passim- R. Weill, Rco. auh of., i. 5.1 sqq. (io<»j); 
K. Dussiiul, Ren. dc r/iist. dcs rein ii. 52 sqq. (1903). More re- 
cently, A. Wn ticinann, Orient, lit. Zut. (iqio), cols. 49 sqq. dis- 
putes the identification ol Keft with Crete. 

2. History. — Biblical tradition, too, has recognized the 
Thilistines as immigrants from Caphtor (Amos i\. 7). They 
appear in the pre-Mosaic age ((Jen. xxi. 32, 33, xxvi.), at the 
Exodus of the Israelites (Ex. xiii. 17, xv. 74), and the invasion 
of Talostine. They are represented as a confederation of five 
cities (Ashdod, Ascalon | Ashkelon), Ekron, Gath and Gaza) 
which remained unconqucred (Joshua xiii. 2 se(j., Judges iii. 3; 
contrast Joshua xv. 45 -47, xix. 43). The institution of the 
Hebrew' monarchy (c. tooo h.c.) follow s upon periods of Thilistine 
oppression (Judges iii. 34 x. 7, 11, xiii. 1 5: see Samson; Eli; 
Samuel; Sai l; David). The subjugation of them is ascribed 

were calk'd bv the students Philister; they were “ outsiders," the 
urtimy of til** chosen ])eople. It is supposed that tliis use* arose 
in 1O93 iu Jena after a “ town and i;nwn " row in which a student 
had been killed and a sermon preached on the text " the Philistines 
be. upon you, Samson " (see Qurnterly Rivic,i\ April 1S90, 43S note, 
quoted in the New English Die Inanity). “ Philistine " thus became 
the name ot contempt applied by tin* cultured to those whom they 
considered beneath them in intellect and taste, and was first € so 
used in Knglish by Carlyle, and Matthew Arnold (/:w ivs in Critic istn, 

Heinrich Heine," 1.SO5) gave the word its vogue and its filial 
connotation, as signifying “ inaccessible to and impatient of 
ideas."— f if.D.J • 

1 So the Papyrus fird published bv W. C.olenisclieff (Rcr. dc 
travaux , xxi. 34 .sqq.). on which see A. Ernian, Zcit. f. cieqypl. 
Sprachc , pp. 1 14 to 900); \V. M. Muller, Mittcil. d. vorderasiat. 
(jcscll. pp. 1 | sqq. (1*900); J. H. Breasted, Hist, of Eg. pp. 5T ^ s* |<j. ; 
Historical Records , iv. 274 sqq.; 11 . W. Ilogg, in the Theolog. Senes J. 
of the publications '-of university of Manchester, p. 90 scq. 


to Samuel (1 Sam. vii. 13), Saul (xiv. 47), and David (2 Sam. 
xiii. i ; for Solomon sev 1 Kings x. 20); but tin v evidently 
recovered their independence, and we find that twice within a 
short time the northern Israelites laid siege to the border fortress 
of Gibbetlmn (1 Kings xv. 27, xvi. 15). Although this place 
has not been identified, it is mentioned in a list of Danite cities 
with Aijalon, Ekron, Kltekeh and Timnah (Joshua xix. 44, xxi. 
23), names of importance for the history. Somewhat later the 
evidence becomes fuller, and much valuable light is thrown upon 
the part which the Thilistine coast played in the political history 
of Palestine. Gaza, the most southerly and famous of the 
Thilistine towns, was the terminus of the great caravan-route 
from Edom and south Arabia, with whose Bedouin it was 
generally on good terms. It was “ the outpost of Africa, the 
door of Asia " (G. A. Smith), the stepping off point for the 
invasion ot Egypt, and the fortress which, next in importance, 
to Tachish, barred the maritime road to Thoenieia and Syria.- 
It is nccessan to realize Gaza’s position and its links w ith trading 
centres, since conditions in the comparatively small and half- 
desert land of Judah depended essentially upon its relations with 
the Edomites and Arabian tribes on the south-east and with 
the Thilistines on the west. 3 Jehoshaphat’s supremacy over 
Thilistines and Arabians (2 Ghron. xvii. 11, partly implied in 
1 Kings xxii. 47) is followed by the revolt of Tibnah (near 
Tachish) and Edom against his son Jehoram (2 Kings viii. 20, 22). 
'The book of Chronicles mentions Thilistines and Arabians, and 
knows of a previous warning by a prophet of Marx shah (east 
of Tachish : 2 Ghron. xx. 37, xxi. 16). In like manner, the 
conquests of Uzziah over Edom and allied tribes (2 Kings xiv. 
22, see 2 Ghron. xxvi. 7) and over Gath, Ashdod and Jabnch 
(ibid. v. b) find their sequel in tin* alliance ol Samaria and Damas- 
cus against Ahaz, when Edom recovered its independence (so read 
for Syria ” in 2 Kings xvi. 6), and the Thilistines attacked 
Beth-shemcsh, Aijalon, Tirnnath, &c. (2 Ghron. xxviii. 17 scq.). 1 
These notices at least represent natural conditions, and the 
Assyrian inscriptions now are our authority. Tiglath-pilcser 
IV. (73*1 me.) marched down and seized Gaza, removing its gods 
and goods. Its king Hamm had fled to Musri, but was pursued 
and captured; Ascalon, Judah and Edom appear in a list of 
tributaries. Musri was entrusted to the care of the Arabian 
Tdihi il (of the desert district), but continued to support anti- 
Assyrian leagues (see IIosiiea), and again in 720 (two years after 
the fall of Samaria) was in alliance w ith Gaza and north Talestine. 
Assyria under Sargon defeated the southern confederation at 
Kapihi (Raphia on the border of Egypt) and captured Ilanun; 
the significance of the victory is evident from the submission 
of the queen of Aril >i (Arabia), the Sabuean Itamara, and Musri. 
This Musri appears to have been a distric t outside the limits of 
Egypt proper, and although tribes of the De lta may well have 
been concerned, its relations to Thilistia agree with the inde- 
pendent biblicahaeeount of the part played previously bv Edom 
and Arabian tribes (see Mi/kaim). But the disturbances con- 
tinued, and although desert tribes were removed and settled in 
Samaria in 715, Musri and Thilistia were soon in arms again. 
Ashdod (see Isa. xx.) and Gath wen* taken and sacked, the 
people removed, and fresh colonies were introduced. Judah, 
Edom and Moab were also involved, but submitted (71 1 h.c.). 
Scarcely ten years passed and the whole of Talestine and Syria 
was again torn with intrigue's. Sennacherib (Sargon’s suc- 
cessor in 705) marched to the land of the “Ilittites,” traversed 

“ See G. A. Smith, Jlist. Ccog. of the Holy Land , clis. ix. scq.; 
mid M. A. Meyer, History of the City of (la:a (New York, 1907). 
For the traditions associating Gaza with Crete, s«e the latter, 
Tndex, s.v. Minos; the resemblance between the Minaeans of South 
Arabia and Cretan Minos has allorded grounds for all kinds ol 
speculations, ancient (Pliny vi. 15 7) and modern. 

:i Between the central Judaean plateau and the latter lay the 
“ lowlands" (Shephclah), a district open equally to Judaeans and 
Philistines alike. 

1 Cf. Gaza and Edom against Judah in Arnos i. 6, and, for the 
part played by Damascus, the later vicissitudes under the Xaba- 
tafnns (Josephus, Ant. xiii. 13. p. It is dilfieult to date the alliance 
oi Syria and Philistin against Israel in Isa. ix. n seep (on the text, 
see the commentaries). 
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the roast and, descending from Sidon, took Jaffa. Beth-dagon, 
Ucnelvrak. Heron and 'Limnah (all in the district ascribed to tin* 
southern Han). At Eltekeh (also in Han) the allies were defeated. 
Farther south came the turn of Ascalon, Laehish and Libruh; 
Judah under He/ekiah suffered severely, and its western cities 
were transferred to the faithful vassals of Kkron, Ashdod and 
Ga/a. Ihe i 1 itemed i ate subset juent events are obscure (see 
further I If./ 1 kivii). In the 7th centurv (Liza. Ascalon, Ashdod 
and Elk ron wire Assyrian \assak together with Judah, Mn;,l> 
and Idiom- 111 all, twenty-two kings" of the “ J I it tiles ** and 
the discovery of Assyrian contract-tablets at Gczer (c. (>30) 
ma\ indicate the presence of Assyrian garrisons. Hut as the 
Assyrian power declined Egyptian monarihs formed plans ol 
aggrandizement. Herodotus mentions the Scvthian invasion 
and sack of 1 he temple of Aphrodite Urania (Astarte) at Ascalon, 
also the prolonged siege of Ashdod by Psainrnetiehus, and the 
occupation ol Kadytis (? Gaza) bv Neclio (i. 105, ii. 157 sipp, 
iii. 5). But t lit* Habvlonian KnfJ lire folio wed upon traditional 
lines and thrust hack Egypt, and Nabonidus (553 n.c.) claims 
his vassals as far as (Iaza. The Persians took over the realm 
of their predecessors, and (Iaza grew in importance as a seat of 
international commerce. iNehemiah speaks not of Philistines, 
but of Ashdodites (iv. 7), speaking an “ Ashdodite ” dialect 
(xiii. 2.j); just as Strabo regards the Jews, the Idumaeans, the 
Gazans and the Ashdodites as lour cognate peoples having the 
common characteristic of combining agriculture with commerce. 
In southern Philistia at least, Arabian immigration became 
more pronounced. In the time of ( ambvses Arabs were settled 
at Jenysos south of (iaza (llerod. i in . 5), and when Alexander 
mart lied upon Egypt, Ga/a with its army ol Arabs and Persians 
offered a strenuous resistance. Recent discoveries near Tell 
Sandahannah (or Mareshah) have revealed the preseneo of 
North Arabian (Edomite) names about the 2nd century n.c J 
On the history of the district see further Jews; Maccabees; 
Palestine. 

3. Philistine Traditions. -The interdependence of the south 
Palestinian peoples follows from geographical conditions which 
are unchangeable, and the fuller light thrown upon the last 
decades of the Xth centurv n.c. illuminates the more 1 ragmen t ary 
evidence elsewhere.- lienee the two sieges of the Philistine 
Gibbethon by the Israelites (above) obviously have some signifi- 
cance for Judaean history, but the Judaean annals unfortunately 
afford no help (see Asa). Again, the Aramaean attack upon 
Israel by Hazael ot Da mast us leads to the capture ol Gath 
(2 Kings xii. 17), and this, together with the statement that lie 
took “ the Philistine” from Jelioahaz of Israel (ibid. xiii. 2.?, 
Lucian's recension), bears upon Judah, but the statements are 
isolated. Somewhat later, the Assyrian king Adad-nirari IV. 
claimed tribute from Edom, Philistia and Bcth-Omri (the 
Israelite kingdom); the curious omission ot Judah has suggested 
that it was then included with the second or third of these (see 
Jews, $ 12). 'The Philistines naturally had a prominent place 
in popular tradition, and the story of Isaac and the Philistine 
Abimelech (Gen. xxvi., cl. xxi. 32) is ol great interest for its 
unbiased representation of intercourse, enmity, alliance and 
covenant. EUit it is important, to notice that a parallel story 
(xx.>) is without this distinctively Philistine background, and 
this variation is significant. One account of the Israelite 
invasion conceived a conquest of earlier giant inhabitants 
(Anaklm) who survived in Gaza, Gath and Ashdod ( Jo.dma \i. 
21 seq., contrast xiii. 3), but were, driven out from Hebron by 
Caleb (Joshua xv. 14, cf. Num. xiii. 22, 28). The Philistines 
themselves are called the remnant of the Anaklm (Jer. xlvii. 5, 
so the Septuagint), or as CaphtbrTm replace* the earlier Avvim 

1 Peters and Thiersch, Painted J'ond>s in the Xn ropolis of Marissa 

(1005). 

‘ Thus, the capture of Ge/er by Egypt (1 Kings ix. iu) was pre- 
sumably only pari ol some more extensive operations, but their 
relation to Shishak's great Palestine campaign is uncertain; see 
A. All, Israel u. Acgyplen , pp. io-.pS (Leipzig, 1000). It would 
be. 1 unsale to infer much from the Eg. rcicrence to tie- “messenger 
(wptv, meaning ambiguous) '* ot Canaan and PlnhsLa (Bid/. Alas. 
Cano, i. 9b). 


(Dent. ii. 23. see Joshua xiii. 3). Samuel's great defeat of the 
Philistines leads to “ peace between Israel and the Antonies " 
(1 Sam. \ ii. \ j); and the migration of the Danites is placed after 
Samson’s conllicts with the Philistines ( Judges xviii. scq.), or is 
due to the pressure of Amoritcs (i. 34). Even in David’s fights 
with the Philistines in Judah, Jerusalem is [ebusitc, neighbour- 
ing non-Israelite cities are Hivite or Amnrite (Joshua ix. 7, 
2 Sam. xxi. 2), and his strange adversaries find a close parallel in 
the .semi-mvthieal sons of Anak (2 Sam. xxi. i(>, i«X, 20, 22). 
Ehis fluctuation, due partly to the different circles in which the 
biblical narrative's took shape, and partly to definite reshaping 
of thi* traditions of the past, seriously complicates all attempts 
to combine the earlv hist orv of Israel with the external evi- 
dence. The history of the Philistine district goes bark long 
before the time of the Purasati (<\ 1200 n.c.), and if the 
references to Philistines in prc-Mosaie times are treated as 
anachronisms, those which can be applied to the 12th- nth 
century do not at once acquire an historical value/ 1 The relcr- 
ences ot the time of the Exodus, the Invasion and the “ Judges ” 
— whatever chronological scheme be adopted must be taken 
in connexion with a careful examination of all the evidence. 
It is inherent Iv not improbable that a recollection has been 
preserved of Philistine oppressions in the nth century, but it 
is extremely difficult to sketch any adequate sequence of events, 
and among the eonllieting traditions are. situations equally 
applicable to later periods ot hostility. Biblical history has 
presented its own views of the Israelite and |udacan monarchies 
Israel has its enemies who come pouring lorth from the south 
(r Sam. xiii. 17, iS), while the founder of the Judaean d\ nasty 
has intimate relations with a Philistine king Aehish (or Abime 
leidi, Ps. xxxiv.), or, Irom another point of view, clears the 
district of a prehistoric race of giants. In the stories of Samson 
and Samuel, the Philistines are located in the maritime plain, 
whereas, in the oldest traceable account of Saul’s rise (apparently 
shortly before 1000 n.c.), they hold Israel ( 1 Sam. ix. ib,xiii. 3 seq., 
7, xiv. j, 11,21). But there, is no historical continuity between 
the two situations, and the immediate prelude to the achieve- 
ments ot Saul and Jonathan is lost. The biblical evidence does 
not favour any continued Philistine domination since the time 
of Raineses III., who indeed, later in his reign, made an expedi- 
tion, not against the Purasati, but into North Syria, and, as 
appears from the Papyrus Harris, restored Egyptian supremacy 
over Palestine and Syria. Upon the (incomplete) external 
evidence and upon a card u I critic ism of the biblical history of 
this period, and not upon any promiscuous combination of the 
two sources, must depend the value of the plausible though 
broad reconstructions which have been proposed. 1 

Considerable stress is often laid upon Goliath’s armour of 
bronze and his iron weapon, but even David himself has helmet, 
sword and coat -of -mail at his disposal (1 Sam. xvii.), and suits 
of armour had already been taken from Mesopotamia by Tetli- 
mosis III. Chariots of iron arc ascribed to the Canaanitcs( Joshua 
xvii. 1 1), 18, Judges i. 19, iv. 3); but if early references to iron 
;we treated as unhistorieal (Grn.iv. 22, Num. xxxi. 22,xxxv. ib, 

J )eut. iv. 20, viii. 9, xix. 5, xxv ii. 5, x.xv iii. 48, xxxiii. 25, Joshua 
vi. to, 24) Goliath's iron spear head must be judged together 
with the whole narrative in the light of a consistent historical 
criticism.* 

- Tin* inhabitants of Ascalon besieged by Raineses II. are repre- 
sented as Hittites. For ;in attempt lo treat the pre-Mosaic leler- 
e nces as historical, see A. Noordtzij , 1 )e I’tlistijnrn (Kumpeii, 1005). 

1 Sec- on these, W. 1 \I. Muller, Mittal, d. vorderastat. (in sell. 
p. 39 seq.; G. E. Moore. Em v. Ihh. % art. " Philistines," eol. 3720 
I seq., and cf. H. \V. Hogg, op. at. p. 91. E'or the* suggestion that 
trfie “ Philistines " have in certain cases taken Ihe place ul another 
ethnic, see S. A. Cook, ( rit. Xotes on (). 1 . History , pp. 43 seq., 
127 seq., 1 3 r se<|., i ;o s(<p, ipj; cf., from another point of view, 
T. K. Clieyne, Da line and l ; all of Kingdom of J ndah (1908), pp. xx.sqq. 

r ‘ Tire in trod u< Iron ol iron has liei-n^asi ribed to about 1000 n.c. 
(Macalister, Quart. Platan. ] >. 32 t | 190^1, as against p. 122 [1903]; 
H. Vincent, ianaait d'afues Pexplotahon ihente , p. 235 seq.). It 
need hardly be said that tin- height and mi^ht of Goliath must be 
regarded in the same wav ns Sum. xiii. 72; i>cut. ii. 11. The men 
ol the heroic age arc giants, as were tie 'A-! and Thamml to the 
later Arabs. 
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4. Conclusions -The Philistines appear in the Old Testament 
as a Semitic or at least a thoroughly Semi ti zed people, Their 
proper names show that lx; lore and even during the Persian 
age their languages differed only dialectically from Hebrew. 
Among the exceptions miht be reckoned Achish (Sept. mc^ois). 
with which has been compared ikausu. a king ol Kkron (7th 
century) and the “ Keftian *' name An«.hau of the XIXth 
Egyptian dvnnstv. Names in -nth (Goliath; Almzzath, Gen. 
wvt.) are not restricted to Philistines, and Phieol (ibid.) is 
too obscure to seise as evidence. 1 he religion is not novel. 
I’he male god D.igon has iiis partner Astarte (</</.7'.), and 
Baal-zebub, a famous oracle of Kkron (2 Kings i.) finds 
a parallel in the local “ hauls " of Palestine. 1 liven whim 
the region seems to lv* completely llellenized after the 
Persian age, it is not so certain that Greek culture pervaded 
all ('lasses (see G. F. Moore, limy. Bib . col. 3726), although 
a certain amount of foreign influence probably made itself 
felt upon the coast towns at all times. The use of the 
term dXXutjyrX m in M/eeabaean and later writings (ct. the 
contemptuous hatred of Hen Sira, Kcclesiasticus 1 . 20, and the 
author of Jubilees xxiv. 30 sqq.) correctly expresses the eon 
ditions of tiie Greek age and the Maecahaean wars, and naturallv 
anv allusion to the situations of many centuries previously is 
quite unnccessarv. Similarly, the biblical evidence represents 
the traditions in the form which they had reached in the writer's 
time, the true date of whh'h is often uncertain. Antagonism 
hot ween Philistines and Israelites was not a persisting feature, 
and, although the former are stvled “ uneireumeised " (chiefly 
in the stories in the book of Samuel), the term gained new force 
when the expulsion of uneireumeised aliens from the sanctuary 
of Jerusalem was proclaimed in the writings ascribed to Ezekiel 
(eh. \liv.).~ 

In fact the question arises whether the, history of the Philistines ! 
is not that of a territorial designation, rather than that of the 
lineal descendants of the Purasati, who, if one of the peoples 
who took part in the events of the XXth Dynasty, may well have 
bequeathed their name. The Mediterranean coast-laud was 
always exposed to incursions of aliens, and when Parians appear 
as royal and temple guards at Jerusalem (2 Kings xi. 4), it is 
sufficient to recall old Greek traditions of a Parian sea-power 
and relations 1 between Philistia and Greek lands. 3 Even the 
presence of Parians and lonians in the time of Psammetichus 1. 
may be assumed, and when these are planted at Defnch it is 
noteworthy that this is also closely associated with a Jewish 
colony (viz. Tahpanhes. Jer. xliii. seq.). Although the Purasati 
appear after the 15th 14th centuries, now illuminated by the 
Aruarnu tablets, their own historv is perhaps earlier. 4 Hut there 
is no reason at present to belie\e that their entrance caused any 
break in the archaeological history. 'The apparently “ Aegean " 
influence which enters into the general “ Amarna " period seems 
to begin before the age ol the Amarna tablets (at I .achish). and 
it passeN gradual iv into later phases contemporary with the 

1 Set* further, K. Schwallv, Znt. n'issens. Iheol. xxxiv. 103 108. 
A few Hebrew words have been regarded as Philistine loan-words, 
SO notably fnllc»cs>h, “ concubine 1 ’ {iraWash, iraAAa/dv, Eat. Jellc \ I , 
and seven (n^arrosb the title applied to the live lords of the Philistine 
confederation; snen otherwise means “ axle," and may have been 
applied metaphorically like the Arab. UotJ> (\V. K. Smith). On the 
otlv r hand, a common origin in Asia Minor is also possible for 
these words. 

* In the prophet i< al writings the Philistines are denounced 
(with Ammon, Mnab and Edom) for their vengeance upon Judah 
(Kzck. xxv. 15 17). With l yre and Sidon they are condemned lor 
plundering Judah, and for kidnapping its children to sell to tin- 
(t reeks (Joel in. 4-8; cf. Amos i. O-12; 1 Macc. 111. 41). They are 
threatened with a foe from the north (Jer. xxv. 20; Isa. xiv. 20 31; 
see zf h p 1 1 a N 1 \ n ) , as also is Phoenicia (Jer. xlvii. 2 7) upon whom 
they depend (cf. Zcch. ix. 3-8). Judah is promised reprisals 
(Zeph. li. 7; Obad. 10L and a remnant o! the Philistines may become 
worshippers of Yahweh (Zcch. ix. 7). The historical backgrounds ol 
these passages are disputed.* 

:! See |. L. Myres, Journal of Hellenic Studies, xxyi. 84 -Mjq. 
(1900); espccirdly pp. |n8, T 2 / sqq. 

4 This is suggested f>V the recent discovery at Plwstns in Crete 
of a disk with evidcnc! for a native script ; see A. J. Evans, S' n-ipta 
Minoa (Oxlord, 1900), pp. 22 sqq.; E. Mever. Siizum>shi tji hte of 
the Heflin Academy for the 2 1st oi October i 


Israelite monarchy, There is a fairly continuous intercom sc 
with external culture (Cypriote, early and late Greek), and, if 
Gath be identified with Tel es-Safi, Hliss ami Macalister, who 
excavated it, found no trace of any interruption in its lnstoiy. 
Only at Gezer perhaps Philistine, 2 Sam. v. 25- has then; 
been found evidence for a strange race with several distinctive 
features. Pricked vault tombs were discovered containing 
bodies outstretched (not contracted): the deposits were of an 
unusually fine character and comprised siher, alabaster and 
even iron. The culture appears to find Parian and Lydian 
parallels, and has been ascribed provisionally to the 13th 10th 
centuries. So far. Imwe.ver. of the cities lying within or im- 
mediately exposed to ITiilistine influence, the disc overies at 
Ge/er are unique/' 

According to the biblical traditions the Philistines are the 
remnant of Gaphtor (Jer. xlvii. 4. Amosix. 7), and the Gaphtbrun 
drove out the aboriginal Avva from Gaza and distiiet, as the 
lloriies and Kephaim were displaced by Edom and Ammon 
( Dealt, ii. 23). 1 hose Caphtorim, together with Ludini (Lydians) 

and other |>etty peoples, apparently of the Delta, are nine 
reckoned to Egypt (Gen. x. 14)/' By Gaphtor the Septuagint 
has sometimes understood Cappadocia, which indeed may 1 e 
valid for its ngp, but the name is to be identified with the 
Egyptian K(a)ptar, which in later Ptolemaic times seems to 
mean Phoenicia, although Kcjtiu had had another connotation. 
The Gheret bites, associated with the Philistine district (1 Sam. 
xxx. 14, 10, Ezek. xxv. 16, Zeph. ii. 5 seq.), are sometimes recog- 
nized by the Septuagint as Ci clans, and, with the Pelcthites 
(often taken to be a rhyming form of Philistines), they form 
part of the royal body-guard of Judaean kings (2 Sam. x i ii. 18, 
\v. 18. xx. 7, 1 Kings i. 38, 44; in 2 Sam. xx. 23 the Hebrew text 
has Garites). However adequate these identifications mav 
seem, the persistence of an independent elan or tribe of Cherc- 
thites-Cretans to the close of the 7th century would imply an 
unbroken ihain of nearlv six hundred years, unless, as is in- 
j herently more probable, later immigrations had occurred within 
j the interval. Hut upon the ethnological relations either of the 
south Palestinian coast or of the Delta it would be unsafe to 
j dogmatize. So far as can be ascertained, then, the first mention 
j of tht; Philistines belongs to an age of disturbance and change 
j in connexion with movements in Asia Minor. Archaeological 
j evidence for their influence has indeed been adduced, 7 but it is 
i certain that some account must be taken also of the influence 
by land from North Syria and Asia Minor. The influcr.ct s, 
whether from the Levant or from the north, were not confined 
to the age ol Raineses III. alone, and the biblical evidence, 
: especially, while possibly preserving some recollection of the 
invasion of the Purasati, is in every ease 'ate and may be shaped 
by later historical vicissitudes. It is impossible that Palestine 
j should have remained untouched by the external movements 
! in connexion with the Delta, the Levant and Asia Minor, and 
! it is possible that the course of internal history in the age immedi- 
ately before and after jooo r.c. ran upon lines different from 
(lie detailed popular religious traditions which the biblical 
historians have employed. (See further Pai.kstink: History.) 

For older studies, see F Hilzig, Urgcsi hi< hte dev J ’hi lister (1845), 
with the theory ot the Pelasgic origin ol tie- Philistines; K. Stark, 
(•ara u. d. fdulist. (1852), and (with special reference to earlier 

theories) \V. Uuboi t-sm Smith’s ait. ill Am v. tint., qth ed. 

(S. A. G.) 

PHILISTUS, Gre<‘k histoiian of Sicily, was born at Syracuse 
. about the beginning of the Peloponnesian War (432 H.r.). He 
w .is a faithful supporter of the elder Dionysius, and commander 

’ See K. A. S. Macalister, (Juartnly Stot. of the Palestine Explor. 
i und, pp. uo Mj(j. (1005), pp. 197 sqq. ( 1 tjc >7) , and |. L. Myres, 

' ibid. pp. 2 p > sq q . (1007). On the other linnd, IF Thiersch would 
| comiect the 111 1 <■« 1 pottery of Tel os- Sail. Ac., with the Philistines 
(Jain bitch d. arch. hist. col. 378 sqq., Berlin, 1908); ct. also 11 . K. 
j Hall, Pror. .'sol. Hi hi. .itch. xxxi. 233. 

1 '' r. 1 t seq. may In; a secondary addition " written from specially 

I mtimaO’ acquaintance with the (later ?) Egyptian geography ” 

J (|. Mv. inner, (tmesis, p. 214). 

j •' “ •• I). (’». Hogarth. Ionia and the Past, p. 28 seq. (Oxford. 

1 Evans. Sinf'iu Minva, pp. ; 7 sqq. 
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of the citadel. In 386 he excited the jealousy of the tvrunt 
l»v secretly m;irr\ ing his niece, and was sent into banishment, 
lie settled al Thurii, but afterwards removed to Adria, where 
he remained until the death of Dionysius (366). lie was then 
recalled by the younger Dionysius, whom he* persuaded t<» 
dismiss Plato and Dion. When Dion set sail from Zaevnthus 
with the object <>1 liberating Syracuse from the tyrannis , Phi list 1.1 s 
was entrusted with the command of the fleet, but he was defeated 
and put to death (356). During his stay at Adria, Philistus 
occupied himself with the composition of his 'Succkucn. a history 
of Sicily in eleven books. The first part (bks. i.-vii.) comprised 
the history ol tin; island from the earliest times to the capture 
of Agrigentum by the Carthaginians (406); the second, the 
history of the elder and the younger Dionysius (down to 363). 
From this point the work was carried on by Philistus's fellow 
countryman Athanas. Gicero (ad. (J. Er. ii. 13), who had a 
high opinion of his work, calls him the “ miniature Thucydides " 
(bitsillns Thucydides). Tie was admitted bv the Alexandrian 
critics into the canon of historiographers, and his work was 
highly valued by Alexander the Great. 

See Diod. Sic. xiii. 103, xiv. 8, xv. 7, xvi. 11, 10 ; Plutarch, Dion, 
11-3(1; ('iron, Brutus, 17, Dr or at ore, ii. 1^; Quintilian, lnstit. 
x. 1 , 74 \ fragments and life in C. \V. Midler, bragnirnta historian um 
gran ovum, \<d j. (1841); C. Wachsmuth, Enilrituii g m das Studnun 
dry ultra Grst hichtr (iSos); E. A. Freeman, History of Sicily (1891 
1804); A. Holm, Geschichte Siciliens im Altrrt . (1870-1898). 

PHILLAUR, a town of British India, in Jullundur district, 
Punjab, on the north bank of the river Sutlej, 8 m. N. of 
Ludhiana. Pop. (1901), 698b. Founded by the Mogul emperor 
Shah jahan, it was long of importance as commanding the 
crossing of the Sutlej. At the Mutiny in 1857 the fort contained 
the siege train, which was sent safely to Delhi; but tin* sepoy 
regiment in the cantonment shortly afterwards mutinied and 
escaped. The fort is now occupied by the police training school 
and the central bureau of the criminal identification department. 

PHILLIMORE, SIR ROBERT JOSEPH (1810-1885), English 
judge, third son of a well-known ecclesiastical lawyer. Dr Joseph 
Phillimorc, was born at Whitehall on the 5th of November ittio. 
Educated at Westminster and Christ ('hurt h, Oxford, where a life- 
long friendship with W. E. Gladstone began, his fir t appointment 
was to a clerkship in the board of control, where he remained 
from 1832 to 1835. Admitted as an advocate at Doctors’ 
('ominous in 183m he was ('ailed to the bar at the Middle Temple 
in 18.tr, and rose very rapidly in his profession. He was engaged 
as counsel in almost every case of importance that came before 
the admiralty, probate or divorce courts, and became, success- 
ively master of faculties, commissary of tin* (leans and chapters 
of St Paul’s and Westminster, official of the archdeaconries of 
Middlesexand London, andehanccllor of the dioceses of ( hiehester 
and Salisbury. In 1853 he entered parliament as member for 
Tavistock. A moderate in politics, his energies wen* devoted 
to non party measures, and in 1854 he introduced the bill for 
allowing viva voce evidence in the ecclesiastical courts, lit* sat 
for Tavistock until 1857, when he offered himself as a candidate 
for Coventry, but was defeated, lie was appointed judge nl 
the Cinque Forts in 1855, Queen's Counsel in 1858, and advocate- 
general in admiralty in 1862, and succeeded 1 )r Stephen Lushing- 
ton (1782-1873) as judge of the court of arches five years later. 
Here his ('art*, patience and courtesy, combined with unusual 
lueiditvof expression, won general respect. In 1875. in accordance 
with th(* Public Worship Regulation Act, he resigned, and was 
succeeded bv Lord Penzance. When the Judicature Act came 
into force the powers of the admiralty court were transferred 
to the High Court of Justice, and Sir Robert Phillimorc was 
therefore the last judge ot the historic* court of the lord high 
admiral of England. He continued to sit as judge for the new 
admiralty, probate and divorce division until 1883, when he 
resigned. He wrote Ecclesiastical Law of the Church of England, 
a book which still holds its ground, Commentaries on International 
Law , and a translation of Lessing’s Laoawn. He married, in 
T844, Charlotte Anne, daughter of John Denison of Ossington 
Hall, Newark. He was knighted in 1862. and created a baronet 
in 1881. lie died at Shiplake, n sir Henley-on Thames, on 
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| the 4th of February 18.85. His eldest son, Sir Walter G. F. 

Phillimorc (b. 1845), also distinguished as an authority on 
j ecclesiastical and admiralty law, became in 1897 a judge ot 
the high court. 

PHILLIP, JOHN (1817 1867), Scottish painter, was born at 
; Aberdeen, Scotland, on the ugh of April 1817. His father, an 
old soldier, was in humble circumstances, and the son became 
j an errand boy to a tinsmith, and was then apprenticed to a 
| painter and glazier. Having received sonic* technical instruction 
from a local artist named William Mercer, he began, at the age 
j of about fifteen, to paint portraits. In 1X34 he made' a ver\ 

. brief visit to London. About this time he became assistant to 
1 James Forbes, an Aberdeen portrait-painter, lie had already 
gained a valuable patron. Having been sent to repair a window 
; in the house of Major P. L. Gordon, his interest in the works of 
; art in the house attracted the* attention of their owner. Goidon 
, brought the young artist under the notice of Lord Panmuie. 

, who in TX36 sent him to London, promising to bear the cost ei 
his art education. At first Phillip was placed under 'I'. M. Joy, 
but he soon entered the sc hools o! the Roy id Academy. In 183c) 
| he figured for the first time in the royal ac ademy exhibition with 
! a portrait and a landscape, and in the following year he was 
| represented by a more ambitious figure- picture of “ 'lasso in 
: Disguise relating his Persecutions to his Sister.” For the next 
ten years he supported himself mainly by portraiture and by 
painting subjects of national inc ident, such as “ Presbyterian 

■ Catechizing.” “Baptism in Scotland,” and the “Spaowife.” 

| T T is produc tions at this period, as well as his earlier subjec t 

j pictures, are reminiscent nl the prac tice and methods of Wilkie 
and the Scottish genre-painters of his time. In 1851 his health 
i showed signs of delicacy, and lie went to Spain in search of a 
; warmer climate*. He was brought lace to lace for the first time 
; with the brilliant sunshine and the splendid colour ol the south, 
i and it was in coping with these that he iiist manilested h.s 
• artistic* indiv. duality and finally displayed his full powers. J11 
the ” Teller-writer of Seville” (1854), commissioned by Queen 
Victoria at the suggestion of Sir Edwin Landseer, tlu* artist is 
struggling with new difficulties in the portrayal of unwonted 
splcndums of colour and light. In 1857 I’lifllip was elec ted an 
associate of the* Royal Academy, and in 185c; a full member. Jn 
1855 and in 1 8 bo further \ isits to Spain were made, and in eac h 
case the painter returned with fresh materials to be embodied 
i with increasing power and subtlety in the long series of works 
| which won lor him the title ol “ Spanish Phillip.” His highest 
I point of execution is probably reached in “ Di Gloria” (iXGj) 
and a smaller single figure painting of the same period entitled 
“ El Cigarillo.” These Spanish subjects were varied in i8ho 
by a rendering of the marriage of the princess royal with the 

■ crown prince of Prussia, executed by command of the queen, 
and in 1X^3 by a picture of the House of (oninmns, During his 
last visit to Spain Phillip occupied himself in a careful study of 
the art of Velazquez, and the copies whic h he made fetched large 
prices after his death, examples having 1 ecu secured bv the* royal 

: and the roval Scottish academies. The \ear before his death he 
! visited Italy and devoted attention to the works of Titian. 7 he 
results of this study of the old masters are visible in such works 
as' ,a Loteria National,” left uncompleted at his death. During 
t his period he resided much in the Highlands, and seemed to be 
returning to his first love for Scottish subjects, painting several 
national scenes, and planning others that were* never completed. 
He died in London on the 27th of February 1867. 

HD works wen* collected m lln* Internal ional Exhibition of 
187*. and many of them arc engraver! by T. Oldham Bat low. In 
addition to the* paintings already specified the following are among 
the moie important . " Life among the (iipsies ol Seville" (1851), 

El l’aseo " (1X55), " Collection of the Ofhrtorv in a Scotch Kirk 
(1855)." \ Gipsy Water-c ariier in Seville" (1855), "The Prayer 
ol Faith shall save the Sick " (1850), "The Dying Contrabandist " 

( 1 850), " The Prison Window" (1857). "•\ Hull” (18^0), " Early 
Career of Murillo ” (1X05), "A Chat round the Brasejn " (i8hh). 

PHILLIPS, ADELAIDE (1833- 1882), American contralto 
singer, was born at Stratford-on-Avon, England, her family 
emigrating to America in 1840. Her inothe^ taught danejng, 



4 o6 PHILLIPS, E. 

und Adelaide begun a career cm the Boston stage at ton years j 
old. But in 1S50 her talent lor singing 1 ccame evident, and 
through Jenny land and oihcis she was sent to London and to | 
Italy to sludw in 1 S55 she returned t<> .\ 1 ■ *»-i i,M an aecum- * 
phshed vocalist; and for many years she was the leading ( 
America contralto, equally successful in niatono and on the j 
concert platform. She dual at Carlsbad on the gtd of October j 

PHILLIPS, EDWARD (i6go if.ijh), English author, sen of j 
Edward Phillips of the. crown office in chancery, and hi . wile ! 
Anne, onlv sister of John Milton, the poet, was horn in Awl list j 
i(>go in tlm Strand, London. His lather died in 1051, and Anne . 
Phillips eventuallv married her husband s successor in the crown . 
office, Thomas Agar. Edward Phillips and Ins younger brother. : 
John, were educated l*v Milton, Edward entered Magdalen 
Hall, Oxford, in \o\etnber 1(150, hut left th.e uni\ersily in 1**51 ! 
to be a bookseller's cleik in London. Although he entiieh 1 
differed from Milton in his religious and political views, and j 
seems, to judge from the free character **i his Mysteries of 7 . ore 
and Fdoaiitine (iovM, to ha\e und“ig..ne a certain reMilsion 
from his Puritan upbring'ng, he remained on alteetionate terms 
with liis mule to the end. He was tutor to the son of John j 
E\el\n, the diarist, from iLOg to 1L72 at Saves Comt, near j 
Deptford, and in 1077- 1 070 in the family of Henry Bonnet, : 
earl of Arlington. The date of his death is unknown, hut his , 
last hook is dated iL<g>. 

His most imporinnt work is Thealntm poctannn (1075). a list of 
the i.tu< 1 ]>o(*i -i ot all ace- ami ( 01111 lues, hut pmu 1 pally ot the English 
ports, with short tiim.il not'-s and a prefatory D'^couise of the 
and P^itrv w lu« h ha.-, umuIIv been traced In Milton’s hand. 
He also wrote' J S > 10 II ").'</ in 1 1 \ or n Gnnral Dictionary 
(lii jS), wliuh wrnt tlirejiivh many cihliun-;; a new edition e»f Ikikt-r’s 
(. In oniclc, ot whu h the section on the pe;n»d 1 1 e_> 1 1\ n»-,o to 105M was 
wiittcii by himself 1mm the' lov.iii-a standpoint; a ‘■nppie-nient ; 
(1070) to John Speed'-; Theatre of lU:tam\ and in 10S j , 

I'.nrhiridion linguae latuuie, sent le » have been taken chnlly lrom I 
notes prepareel hv Milton. Aubrey stales that all Milton’s pape*rs j 
came* into Phillip-, ’s hands, and in 1 no j he publidu.-d a translation 1 
ot his Letter 1 of State with a valuable me-me>ir. | 

His brother, John Phillips (ihgi 170b), in 1652 published \ 
a Latin reply to the anonymous att.uk on Milton entitled Pro ■ 
Rege ct papula anglicano. He appears to have ailed as un- 
official secretary to Milton, but, disappointed of regular political 
employment, and dialing against the discipline he was under, 1 
he published in 1(155 a bitter attack on Puritanism entitled a 
Satyr against Ilypocutcs (1655). In ibcb he was summoned 
before the privy council for his share in a hook of licentious 
poems, Sportive IF/ 7 , whiih was suppressed by tile authorities 
but almost immediately replaced by a similar collection, 11/7 
and Drollery. In Monlclion (ibho) lie ridiculed the astrological 
almanacs of William T .illy. Two other skits of this name, in 
t6(>i and t 66«\ also full of nurse royalist wit, were probable by 
another hand. In 1L7S he supported the agitation of Titus ( kites, 
writing on his behalf, says Wood, “ many lies and villanies." 
P)r Oates's A arrativc of the Popish Plot indicated was the first 
of these traits. He began a monthly histnrii al review in t(>XX 
entitled Modern History or a Monthly Account of <dl considerable 
Occurrences, Civil, Ecilcsiasliml and Military, followed in 1690 by 
The Present State of Europe , or a Historical and Political Mercury, 
which was supplemented by a preliminary volume giv ing a 
history ot events from ifiXX. He e\et utnl many translations 
from the Freni h, and a version (1(1X7) of Don Quixote. 

An cxlemliMl, but by no means friendly. ac< mint of the brothers 
is given by Weed. At hen. ovon (<•<!. Bli--. iv. 70 ^ s< q g where n 
long list of their works is deal I with. 'this formed the basis of 
William Godwin’s t rees of L.dinnd ami fohn Philip w (1815), with 
winch is reprint oil Edward 1 ’hilhi Life of f,<hn Milton. 

PHILLIPS, JOHN (tSoo-tX 7 .j). English geologist, was Horn 
on the 25th of December 1800 at Marden in Wiltshire. His 
father belonged to an old Welsh family, but settled in England 
as an officer of excise and married the sister of William Smith, 
the “ Father of English Geology." Both parents dying when 
he was a child. Philips came under the charge of his uncle; and 
after being educated at various schools, he accompanied Smith on 
his # wande rings hj connexion with his geological maps. In the 
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spring of 1X24 Smith went to York to deliver a cours<- of lec’rres 
on geology, mid his nephew ai conipanied him. Phillips accepted 
engagements in the principal Yorkshire towns to arrange their 
museums and give courses ol lei times on the collections contained 
therein. York became his residence, where he i -blamed, in 
1X25, the situation of keeper of the Yorkshire museum and 
secretary of the Yorkshire Philosophical Society. From that 
centre he extended his operations to Lowers beyond the county; 
and in 1 S3 1 lie included 1 niversitv College, London, in the sphere 
ot his activity. In that year the British Association for the 
Advancement of Science was founded at York, and Phillips was 
one of the active minds who organized its niailiinerv. He 
became in 1S52 the first assistant secretary, a post w hioh lie held 
until 1X50. In 1854 he accepted the professorship of geology 
at King's College, London, but retained his post ai York. In 
1854 he was elected F.K.S.; in later years lie re- eived lion, 
degrees of LL.D. from Dublin and Cambridge, and D.C.L. from 
Oxford: while in 1845 he was awarded the Wollaston Medal by 
the Geological Society of London. I11 1840 he resigiu d his 1 ] targe 
of thi' \’ork museum and was appointed on the staff of the 
geological survey ot Great Britain under De la Beche. He spent 
some time in studying the Palaeozoic fossils of Devon, Cornwall 
and West Somerset, of which he published a des< riptive memoir 
(1841); and lie made a detailed survey of the rigion of the 
Malvern Hills, of which he pn pared the elaborate account that 
appear^ in vol. ii. of the Memoirs of the Survey ( 1 848). In 1844 lit* 
became professor of geology in the university of Dublin. Nine 
years later, on the death of II. E. Strickland, who had acted as 
substitute for Dean Buckland in the readership of geology in 
the university of Oxford, Phillips succeeded to the post of deputy, 
and at the dean's death in 1856 became himself reader, a post 
which lie held to the time of his death. During his residence 
in Oxford he took a leading part in the foundation and arrange- 
ment of the new museum erected in 1859 (see his Notices uj Racks 
and Fossils in the I nivcrsity Museum , tS(> % $: and The Oxford 
Museum, by II. W. At land and J. kuskin, 1859; reprinted with 
additions, 1895). Phili ps was also keeper of the Ashmolcan 
museum from 1 85 \ 1X70. In 1X50-1X00 lie was president of 
the Geological Society of London, and in 1X65 president of the 
British Association. He dined at All Souls College on the 2grd 
of April 1X74, but on leaving he .slipped and fell down a flight 
of stone stairs, and died on the following day. 

From thi* tine- he wrote his first pnpor " On the Direction of the 
I Diluvial (urrenls in Yorkshire" (1827), down to the last days ot 
lus life. I'hillips continued a constant contributor to the literature 
j nf science. the pagi\s of the Philosophical Maearinr, the Journal 
! e/ the Geological Society, the Geological Atagaane and other publica- 
tion-! contain valuable essays by him. He was abo the author 
| of numerous separate works, which were of « i*n-at benefit in extend- 
ing a sound knowledge of geology. Among these may be specially 
mentioned : Hindi atoms of the Geology of YoikAnrc (in two parts, 1X29 
and 1X50; 2nd ed. of ]>t. 1 in 1855. pd ed , edited by Iv*. Ktheiidge, 
in 187-4; A l realise on Geology (1817-18^0); AJrmoirs of William 
Snath (iN|j); l he Pirns. Mountains and >ra Coast of V oDishnc 
(l8-,;); Manual of Geology, Prat heal and theoretical (1855); Life 
on the Louth: its (higm and Succession ( 1 «Soo) ; I'esuvius (iSog); 
Geology of Oxford and the Valley of the Thames (1871). To these 
should be added his Monograph of Ihitish Pelemnitidar (18/15). 
for the I’alaeontngraphical Society, and his geological map of the 
British Isles (18)7). 

See Biographical Memoir, with portrait, in Geol. Alag. (July 1870). 

PHILLIPS, SAMUEL (1814-1854), English journalist, the son 
of a Jewish tradesman in London, was born on the 28th of 
December 1X14. He was educated at University College, 
London, and then at Gottingen. Having renounced the Jewish 
faith, he returned to England and entered Sidney Sussex College, 
Cambridge, wilh the design of taking orders. His father's death, 
however, prevented this, and in 1X41 he took to literary work, 
lie wrote a novel, Caleb S/ukely (1SL2), and other talcs, and 
about 1845 began a connexion with The Times as literary critic. 
In the following year he purchased the John Bull newspaper, 
and edited it for a year. Two volumes of his Essays from The 
Times appeared in 1X52 and 1854. Phillips took an active part 
in the formation of the Crystal Palace Company, and wrote 
their descriptive guides. In 1852 the university of Gottingen 
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conferred upon him the honorary degree of LL.D. Tie died 
at Brighton on the 14th of October 1854. 

PHILLIPS, STEPHEN ( iSLS - ), I British poet and dramatist, 

was born on t lie 28th of July tS 6X at Somertown near Oxford, 
the son of the Rev. Stephen Phillips, precentor of Peterborough 
Cathedral. He was educated at Stratford and Peterborough 
Grammar S< hools, aiyl entered Oueen's College, Cambridge; 
hut during Ins fust term at Cambridge, when K. R. Henson's 
dramatic coni[).i;iy visited the town, he joined it, and for six 
years played various small parts. In 1890 a slender volume of 
verse was published at Oxford with the title Primavera , which 
contained contributions by him and by his cousin Laurence 
Hin\ on and others. In 1894 he published F minis' , a long poem 
of loose stria Hire in blank ver^c of a philosophical complexion. 
In 18(g) app ared Christ in Hades , forming with a few other 
short, pieces one of the slim paper-covered volumes of Elkin 
Mathews’s “ Shilling Garland.” 'Phis poem arrested the at- 
tention of watchful critics of poetry, and when it was followed 
by a collection of Conns in 1X97 the writer's position as a new 
poet of exceptional gifts was generally recognized. This volume 
contained a new edition of “Christ in Hades,” together with 
“ Marpessa,” “ The Woman with the Dead Soul,’* “ 'Flic Wife ” 
and shorter pieces, including the fine lines “To Milton, Hlind.” 
The volume won the prize of Floo offered by the Amdnny news- 
paper for the lieH new book of its yc ar, ran through half a dozen 
editions in two years, and established Mr Phillips's rank as poet, 
which was sustained by the publication in the Nineteenth Century 
in 1 89 8 of his poem “ Kndymion.” George Alexander, the 
a' tor manager, moved perhaps by a certain clamour among the 
crilics for a literarv drama, then commissioned Mr Phillips to 
write him a play, the result being Paolo and Francesca (1900), 
a drama founded on Dante's famous episode. Encouraged be 
the great success of the drama in its literarv form, Mr Alexander 
produced the pie< e at the St James's Theatre in the course of 
Tgor. In the meantime, Mr Phillips’s next play, Ilerod: a 
Tragedy, had been produced by Heeibohm Tree on the 41st of 
October 1900, and was published as a book in 1901 ; Ulysses, also 
produced bv Heerbohm Tree, was published in 1002; The Sin of 
David , a drama on tin* story of David and Hat.hsheba, translated 
into the times and terms ot Cromwellian England, was published 
in 1904; and Nero , produced by Heerbohm 'Free, was published 
in 1906. I11 these plays the poet's avowed aim was, instead of 

attempting to revive the method of Shiihcspr.ire and the Eliza- 
bethans, to revitalize the method of Greek drama. Paolo and 
Francesca (which admitted certainly one sc ene on an Elizabethan 
model) was the most successful, the subject being best adapted 
to the lyrical cast of Mr Phillips’s poetic al temperament; but all 
contained fine poetry, skilfully stage* managed by a writer who 
had practical experience of stage craft. 

See the section nil Stephen Phillips in Ports of the Younger (intern- 
tion, by Willi im Archer (1902); also the article's oir “ Traeeclv and 
Mr Stephen Phillips," by William Watson, in the hot t night tv Review 
(March 1S9S); " the Poetry of Mr Stephen Phillips," in the ldm- 
bnrgh Review (January 1900); “ Mr Stephen Phillips,** in the Cent my 
(Januarv 1901), by Edmund Gos.se; and "Mr Stephen Phillips,” 
in the Quaitcily Review (April 1902), by Arthur Symons. 

For bibliography up to July 1903, st 'e English lllu,t. cited Magazine, 
new scries, vol. xxix. p. .j|2. 

PHILLIPS, THOMAS (1770-1845), English portrait and 
subject painter, was born at Dudley in Warwickshire on the 
iSth of October T770. Having acquired the art of glass- 
painting at Birmingham he visited London in 17110 with an 
introduction to Benjamin West, who found him employment 
on the windows in St George’s Chapel at W indsor. Jn T792 
Phillips painted a view of Windsor Castle, and in the next two 
years he exhibited the “ Death of Talbot, Karl of Shrewsbury, 
at the Battle of Castillon,” “Ruth and Naomi,” “Elijah re- 
storing the Widow’s Son,” “ Cujiid disarmed by Euphmsyne,” 
and other pictures. After 170b, however, he mainly con- 
fined himself to portrait-painting. It was not long before 
he became the chosen painter of men of genius and talent, 
notwithstanding the rivalry of Hoppner, Owen, Jackson and 
Lawrence* and he left behind portraits of nearly all the illus- 
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trious characters of his day. In 1804 he was elected assoc iate 
and in 1S0S member of the Royal Acade my. In 1824 Phillips 
succeeded Fuseli as professor of painting to the Roval Academy, 
an ollice which he held till 1832. During this period he de- 
livered ten Let lures on the History and Princi/'lcs of Painting, 
which were published in 1S54. lie died on the 20th of April 
,s 15- 

PHILLIPS, WENDELL (1811-1884), American orator and 
reformer, was born in Boston on the 20th of November 1S11. 
His lather, John Phillips (1770 1825), a man of wealth 
and influence, graduated at Harvard College in 17NX, and 
became successively “ town advocate and public prosecutor,” 
and in 1822 First mayor of Boston, then recently made into acitv. 
Wendell Phillips himself attended the public Latin school, 
entered Han anl College before he was sixteen, and graduated 
in 1851 in the same* class with the historian John Lothrop 
Motley. He graduated at the Harvard law school in 185.1, 
and was admitted to the bar in Boston. He soon c ame under 
the influence of the anti-slavery movement, witnessing in 1855 
the mobbing, in Boston, of William Llovd Garrison. On t lie 
8th of Dec-ember 1847 a meeting was held at Kaneuil Hall to 
express the sentiments of the people on the murder of Elijah P. 
Lovejoy, at Alton, Illinois, for delending his press from a pro- 
slaverv mob. Jn the course of tlu; meeting a speech was made 
in opposition to its general current bv James T. Austin (1784- 
1870), attorney -general of the state, who said that Lovejoy 
had died “as the lonl dieth,”and compared his murderers to 
the men who threw the tea into Boston harbour just before the 
War of Independence. The speech seemed likely to divide the 
audience, when Wendell Phillips took 1 1 10 platform. “ When 
I heard,” he; said, “ the; gentleman lay down principles which 
placed the; murderers of Alton side by side with Otis and Han* 
cork, with (honey and Adams, 1 thought these pictured lips 
(pointing to their portraits) would have broken into voice to 
rebuke the recreant American, tlu* slanderer of the dead.” This 
appeal not merely determined the? sentiment of the meeting, 
it gave Wendell Phillips his first fame; and determined his 
career. Although loving his profession, acid this especially 
for tin; opening it gave in the direction of public life, he prac- 
tically stepped outside the sphere dearest to young Americar's, 
and lived heneetorth the; lib; of an agitator, or, like; his father, 
that of a “ public prosecutor." Ac cepting unhesitatingly the 
leadership of Garrison, and becoming like; him gradually a 
disunionist , he lived essentially a platform life, interested in a 
variety of subjects, but first and chiefly an abolitionist. In 
1865, however, alter the; Civil War, la;; broke with Garrison 
over the question of discontinuing the Anti Slavery Society, 
and from that date until the soc iety was disbanded in J870I1C, 
instead of Garrison, was its president. He; was not, moreover, 
like; Ins great leader, a non-resistant, nor was he, on the; other 
hand, like John Brown, borne; on by irresistible; necessity to 
overt action. Nor did he Find, like* h’s fellow-worker, Theodore 
Parker, the leisure to keep up his s< hokirship and lead in part 
the life of a student. Early study and travel had indeed fur- 
ni: heel him with abundant: material for rhetorical illustration; 
and he was also a great reader of newspapers, but he used to 
say that he knew in his whole life; but one thing thoroughly, 
namely, the history of the English Civil War, and then; were; 
few occasions when he; could not draw from it the; needful illus- 
tration. His style of eloquence v.as d : n*et and brilliant, but 
eminently self-controlled. lie olien surprised h’s hearers 1 y 
the quietness of his beginnings, and these; wen; veiv often the 
speeches which turn<*el out nest brilFant and most irresistible 
ere^the dose. He may be; sa d to have introduced t lit; direc t 
and colloquial manner upon the* American j >1 1 1 be platform, as 
distinct from the highly elaborated and often ornate style 
which had been established by Edward. Everclt; nor has there 
ever been a reversion since h : s day to the more artificial 
method. He was capable at time's, nevertheless, of highly 
sonorous periods w^h superb chmaxes; 4 et his fevor.rbc 
style was the conversational . His logic, wlfife ne\er obtruded, 
was rarely at lault; but he loved the flash of the rapier, mid 
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was never happier than when he had to fare down a mob and 
utterly loil it by sheer supenouty in icneing. The two volumes 
of his speeches, as edited by James Redpath, were fortunately 
made fiom verbatim reports, and they wisely enclose in paren- 
theses those indications of favour or dissent from the audience 
which transformed so many of his speeches into exhibitions ol 
gladiatorial skill. He was a tribune of the people, associated 
unflinchingly not merely with the unpopular but with the 
unpolished; always carrying about him not merely a certain 
Roman look, but a patrician air. After slavery had fallen 
Phillips associated himself freely with reformers occupied in 
)ther paths, herein separating himself from the other patrician 
of the movement, Edmund Ouincy, who always frankly said | 
that after slavery was abolished there was nothing else 
woith fighting for. Among other things, Phillips contended, 
during his later years, for prohibition, woman suffrage and 
various penal and administrative reforms. He was not always 
the best judge of character, and was sometimes allied in these 
movements with men who wort; little more than demagogues. 
But the proof lie gave by his transfer of energies that the work 
of reform was never quite finished- this was something of 
peculiar value, and worth the risk of some indiscretions. The 
hie of a reformer did not in itself make him thoroughly 
happv; he chafed more and more under its fatigues, and he 
always felt that his natural plan; would ha\e been among 
senators or ambassadors; hut he belonged essentially to the 
heroic type, and it may well have been of him that Emerson 
was thinking when he wrote those fine words: “What forests 
of laurel we bring and the tears of mankind to him who stands 
firm against the opinion of his contemporaries.” J I is domestic 
lite was most happy, though his wife was a confirmed invalid, 
seldom quitting her room. She was a woman of heroic nature 
and very strong convictions. Her husband used to say that 
she first made him an abolitionist. T hey had no children, but 
adopted an orphaned daughter of Mrs Eli/a Garnaut, a friend, 
and this young giri (afterwards the wife of George W. Smalley), 
brought much light and joy into the household. Their world 1 ) 
circumstances w cry easy, though they were always ready to 
impoverish themselscs for the sake of others. Wendell Phillips 
died in Boston on the 2nd of February 1884. 

See Lorenzo Sears, Wendell Phillips, Orator and Agitator (New 
York, 1909). (T. \V. H.) 

PHILLIPS, WILLIAM (1775-1828), British mineralogist and 
geologist, son of James Phillips, printer and bookseller in 
London, was born on the 10th of May 1775. He early became 
interested in mineralogy and geology, and was one of the 
founders of the Geological Society of London (1807). llis 
Outlines of Mineralogy and Geology (1815) and Elementary Intro- 
duction to the Knowledge of Mineralogy (1S1O) became standard 
textbooks. His digest of English geology, A selection of /''acts fiom 
the Best Auf In rides , arranged so as to form an Outline of the 
Geology of England and Wales (1818), formed the foundation of 
the larger work undertaken by Phillips in conjunction with W. 1 ). 
Cunvheare, of which only the first part was published, entitled 
C Hines of the Geology of England and IFa/cv (1S22). This 
volume made an era in geology. As a model of candid original 
observation, of judicious compilation, of suc c inct description, 
and of luminous arrangement it has been of the* utmost sen ice 
in the development of geology in Britain. In this work Phillips 
reprinted his admirable description of the chalk c liffs of Dover 
and other parts of East Kent, published in 1819 in Trans . Geol. 
Soc . vol. v. Phillips was a member of the Society of Friends. 
He was elected a Fellow of the Royal Society in 1827. Me 
died on the 2nd of April 1828. 

His brother, Richard Philups (1778 1851), was distin- 
guished as a chemist, and became F.R.S. in 1822. He was 
appointed chemist and .curator to the Museum of Economic 
(afterwards Practical) Geology, then situated in Craig's Court 
(1839). He? jvas the author of papers published in the Annals 
of Philosophy anejj Philosophical Magazine. In 1706 the two 
brothers, together with William Allen and Luke Howard, took 
partin forming the Askesian Society. 


-PH1LLPOTTS 

PHILLIPSBURG, a town of Warren county, New Jersey, 
U.S.A., on the Delaware river, opposite Easton, Pennsylvania, 
and about 51 m. N.N.W. of Trenton, N.J. Pop. (1000), 10,052, 
of whom c)<)o were foreign-horn; (1906 estimate 4 ), 13,712. 
Served bv the Central of New Jersey and other railways, the 
town is situated in the river bottom and on a bluff which 
commands beautiful views. The river is spanned here hv 
several bridges. T he' town has railway shops and various manu- 
factures. in 1905 the value of the fac tory piodwts was 
$0,684,1 73 (45-8 % more than in 1900). Phillipsburg was settled 
about 1750. It was only a straggling village when the Morris 
Banking and Canal Company was chartered in 1X24, hut its 
growth was accelerated by the canal (no longer tued), by the 
establishment in 1S4S of an iron furnace, and by the completion 
of the Central Railroad of New Jersey to this point in 1852; 
the town was incorporated in 18O1. 
j PHILLIPSITE, a mineral of the zeolite group; a hydrated 
I potassium, calcium and aluminium silicate, approximating 
i to (K.,, C a)Al..(Si(). { ). 1 '4ll,>0. It varies somewhat in composition, 
I and a variety (“ pseudophillipsite ”) containing rather less 
I silic a has the formula (k.,, Ca). J Al,Si fl () 18 , 9lL l O. Crystals are 
j monoelinie, but only complex c ruciform twins are known, these 
being exactly like twins of harmotome (q.v.). Crystals of 
j phillipsitc are, however, usually smaller and more transparent 
| and glassy than those of harmotome. Spherical groups with 
j a radially fibrous structure and bristled with crystals on the 
| surface arc* not uncommon. The hardness is 4 J , and the 
specific gravity 2*2. The species was established by A. Levy 
in 1825 and named after William Phillips. French authors 
use the name christianite (after Christian VI H. of Denmark), 
given by A. Des Cioizeatix in 1847. 

| Phillipsitc is a mineral of secondary origin, and occurs with 
other zeolites in the* amygdaloidal cavities of basic* volcanic' 
| rocks: e.g. in the basalt of the Giant's Causeway in County 
j Antrim, and near Melbourne in Victoria; and in lemitite near 
j Rome-. Small crystals of recent formation have been observed 
in the masonry of the hot baths at Plombiercs and Bourbonnc- 
les-Bains, in Fiance. Minute spherical aggregates embedded 
in red c lay were dredged by the “ Challenger " from the bottom 
of the Central Pacific-, where they had been formed by the 
decomposition of lava. (L. J. S.) 

PH1LLP0TTS, HENRY (1778 1869), English bishop, was born 
at Bridgwater on the 6th of May 1778, and was educated at 
Glouc ester College school and at Cot pus Christ! College, Oxford. 
He became a fellow of Magdalen College, Oxford, in 1795, took 
orders in 1802, and was select university preacher in 1804. 
In 1805 he received the* liv ing of Stainton-lc-Street, Durham, and 
in addition was appointed to Bishop Middleham, Durham, in the 
succeeding year. For twenty years he* was chaplain to Shutc 
Barrington, bishop of Durham. He was appointed vicar of 
Gateshe ad in 1*808, prebendary of Durham in 1809, and vicar 
of Si Margaret, Durham, in 1810. Alter holding the rich living 
of Stanhope, Durham lrom 1820, and the deanery of Chester 
from 1828, lie was consecrated bishop of Exeter in 1831, 
holding with the see a residentiary c-anunry at Durham. His 
published works include numerous speeches and pamphlets, 
including those conneeted with his well-known Roman Catholic 
controversy with Charles Butler (1750-1832). He was an 
energetic supporter of the Toiy party, even when it acted 
contrary to his views in parsing t lie Roman Catholic Emancipa- 
tion Act ol 1829. He died on tie* 18th of September 1869. 
“ Henry of Exeter,” as he was commonly called, was one* of the 
most striking figure s in the- English Church of the iSth century. 
Mis intellect was strong rather than broad, his position King 
that of the traditional High Churchman, with little sympathy 
either with the Evangelicals or with the Tractarians. On the 
one hand the* famous Gorham judgment w r as the outcome of his 
refusal to institute to the living of Brampford Speke a clergyman 
George Cornelius Gorham (1787-1857), who had openly dis- 
avowed his belief in baptismal regeneration; on the other he 
denounced the equally famous Tract XC. in his episcopal 
chaige of JS43. As bishop he was a strict disciplinarian, and 
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did much to restore order in a diocese of which the elergv 
h id become extraordinarily demoralized. Though accused of 
avarice and pluralism, Phillpotts was generous in his gifts to 
the ihurrli, founding the theological college at Exeter and 
spending large sums on the restoration of the cathedral. 

PHILO, Jewish Hellenist, and author of an epic poem in 
Greek hexameters on* the history of Jerusalem. Alexander 
Polyhistor (c. 105-35 quotes several passages of the poem, 

and is the source of the extracts in Eusebius (Praeparatio 
erangclica , ix. 20, 24, 37). This is probably the Philo who is 
mentioned b\ Clemens Alexandrinus (Strom, i. 2T, 141) and 
by Josephus ((’ mtra Apionetn , i. 25), who rails him “ the elder." 

See M. Philij -pson's work on the Jewish poets Kzcchiel and Philo 
(Berlin, 18 jo). 

PHILO, olten called Phito Jpdaeis, Jewish philosopher, 
appears to have spent his whole life at Alexandria, where he 
was probably born r. 20-10 B.c. Jlis brother Alexander was 
alaburch or arabarrh (that is, probably, chief farmer of taxes 
on the Arabic side of the Nile), from which it mav be conrltidrd 
that the family was influential and wealthy (J-s. Ant. xviii. 
S, 1). Jerome’s statement (TP vir. ill. ti) that he was of 


I here the Jews began to busy themselves with Greek literature 
! even under their clement rulers, the first Ptolemies, and here 
' the law and oilier Scriptures were first translated into Greek; 
! here the process of fusion began earliest and proceeded with 
' greatest rapidity; here, therefore, also the Jews first engaged 
in a scientific study of Greek philosophy and transplanted that 
j philosophy to the soil of Judaism. We read of a Jewish philo- 
1 sopher Aristohulus in the time of Ptolemy VI. Philomctor, in 
the middle of the 2nd century iu\, of whose philosophical 
commentary on the Pentateuch fragments have been preserved 
by Clement, of Alexandria and Eusebius. So far as we can 
judge from these, his aim was to put upon the sacred text a 
■ sense which should appeal even to Greek readers, and in par- 
ticular to get rid of all anthropomorphic utterances about 
God. Eusebius regards him as a Peripatetic. We may suppose 
i that this philosophical line of thought had its representatives 
in Alexandria between the times of Aristohulus and Philo, but 
, we are not acquainted with the names of any such. Philo 
; certainly, to judge by his historical influence, was the greatest 
of all these Jewish philosophers, and in his case we can follow 
! in detail the methods bv which Greek culture was harmonized 


priestly race is confirmed by no older authority The only 
event of his life which can he actually dated belongs to A.n. 40, 
when Philo, then a man of advanced years, went from Alexandria 
to Rome, at the head of a Jewish embassy, to persuade the 
emperor Gains to abstain from claiming divine honour of the 
jews. Of this embassy Philo has left a full and vivid account 
(De legation? tui Caium). Various fathers and theologians 
of the Chun li state that in the time ol Claudius he met St Peter 
in Rome; 1 but this legend has no historic value, and probably 
arose because the hook De vita content platiiui , ascribed to Philo, 
in which Eusebius already recognized a glorification of 
Christian monasticism, seemed to indicate a disposition towards 
Christianity. 

Though we know so little of Philo’s own life, his numerous 
extant writings give the fullest information as to his views ot 
the universe and of life, and his religious and scientific aims, 
and so enable us adequately to estimate his position and impor- 
tance in the history of thought. He is quite the most important 
representative of Hellenistic Judaism, and his writings give 
us the clearest view of what this development of Judaism 
Wiis and aimed at. The development of Judaism in the 
diaspora (</. v.) differed in important points from that in Palestine, 
where, since the successful opposition of the Maceabee age to 
the Hellenization which Antiodius Epiphancs had sought to 
carry through by force, the attitude of the nation to Greek 
culture had been essentially negative. In the diaspora, on 
the other hand, the Jews had been deeply influenced by the 
Greeks; they soon more or less forgot their Semitit' mother- 
tongue, and with the language of Hellas they appropriated 
much of Hellenic culture. They were deeply impressed by that 
irresistible force which was blending all races and nations into 
one great cosmopolitan unity, and so the Jews too on their 
dispersion became in speech and nationality Greeks, or rather 
“ Hellenists.” Now the distinguishing character of Hellenism 
is not the absolute disappearance of the Oriental civilizations 
before that of Greece but the combination of the two with a 
preponderance of the Greek element. So it was with the Jews, 
but in their case the old religion had much more persistence 
than in other Hellenistic circles, though in other respects they 
tpoo yielded to the superior force of Greek civilization. This we 
must hold to have been the case not only in Alexandria but 
throughout the diaspora from the commencement of the Hellen- 
istic period down to the later Roman Empire. It was only after 
ancient civilization gave wav before the barbarian immigrations 
and the rising force of Christianity that rabbinism became 
supreme even among the Jews of the diaspora. This Hellenistiro- 
fudaic phase of culture is sometimes called “ Alexandrian,” and 
1 expression is justifiable if it only means that in Alexandria 
it attained its highest development and flourished most. For 


j with Jewish faith. On one side he is quite a Greek, on the other 
I quite a Jew. His language is formed on the best classical 
■ models, especially Plato, lit* knows and often cites the great 
j Greek poets, particularly Homer and the tragedians, but his 
| chief studies had been in Greek philosophy, and he speaks of 
j Heraclitus, Plato, the Stoics and the Pythagoreans in terms of 
! the highest veneration. He had appropriated their doctrines 
I so completely that he must himself be reckoned among the 
1 Greek philosophers; his system was eclectic, but the borrowed 
j elements are combined into a new unity with so much originality 
, that at the same time he may fairly be regarded as representing 
a philosophy of his own, which has for its characteristic feature 
' the constant prominence of a fundamental religious idea. 

; Philo's closest affinities are with Plato, the later Pythagoreans 
t and the Stoics.- Vet with all this Philo remained a Jew, and a 
great part of his writings is expressly dire* ted to recommend 
! Judaism to the respect and, il possible, the licceptanee of the 
| Greeks. He was not a stranger to the specifically Jewish 

< iilturc that prevailed in Palestine; in Hebrew he was not pro- 
ficient, but the numerous etymologies he gives show that he 
had made some study of that language. His method of exegesis 
is in point of form identical with that of the Palestinian scribes, 
and in point, of matter coincidences are not absolutely rare.* 
Hut above all his whole works prove on every page that he felt 
himself to he thoroughly a Jew, and desired to be nothing else. 
Jewish “ philosophy ” is to him the true and highest wisdom; 
the knowledge of God and of things divine and human which 
is contained in the Mosaic Scriptures is to him the deepest and 
the purest. 

If now we ask wherein Philo’s Judaism consisted we must 
answer that it lies mainly in the formal claim that the Jewish 
people, ill virtue of the divine revelation given to Moses, possesses 
the true knowledge in things religious. Thoroughly Jewish 
is his recognit ion that the Mosaic Scriptures of the Pentateuch 
are of absolute divine authority, and that everything they 

< ontain is valuable and significant because divinely revealed. 
The other Jewish Scriptures are also recognized as prophetic, 
i.e. as the writings of inspired men, but he does not place them 
on the same lines with the law, and he quotes them so seldom 
that we cannot determine the compass of his canon. The 

a The; fathers of the Church have specially noticed his Platonism 
and Pythagoreamsm ; an old proverb even says, with some 
exaggeration, f; riAarwe </xAa , f'i( k u f) IhAwj/ rr\a.Twvt(fi (Jerome, Photiils 
and Siiidas, ut supra), (dement of Alexandiia directly calls him a 
Pythagorean. Eusebius (If. /■_. ii. 4, 3) observes both tendencies 
I Recent writers, especially Zeller, lay weight «dso on his Stoic affinities, 

| and with justice, for the elements which he borrows from Stoicism 
are as numerous and important as those derived from the other 
j two schools. * 

See the list of these in Vallarsi's edition of Jeanne (iji. 731- 73 
and compare Siegfried, " Philonisc die Studicn," in Alerx’s Arthiv . 


, 1; Jer. ut supra; Phot. Hibl. Cod. 105; 14^ 103 (1S72). 

| 4 See Siegfried, Philo, pp. 142-159. 
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Rive and normative authority is to him tV “ h->!v Lpas” 
,)t Moses. and this not only iii the sense that evcrvllimg they 
contain L true but that ad truth is root hard in them. Lwry 
thin' that *.s right and rood in t ; e do* trims ot the Grc k 
philosophers had aliv.idv been quit* a*» wc!l, or e\ra heller, 
taught by Moses. Thus, sinre Pldlo had be. .1 deeply inllucm ed 
b the teachings of Greek plulosoph . lu- a* t'. alL luuU in thp 
I’eiitateueh cvervt l ing which he Jiad k .. *; (*•! Iroi.i the Greeks. 
iTom llr-se p,\ mise-, he assumes a; re-gi .mg no proof that the 
Greek pit’’^ »phcvs must i:i seme \a.\ have dnwn iront Mov>. 
a view in* 1 *. d wide h is already expressed by Aristobu us. 
To carry out these pn*supp.»s.’i:*».i.s railed fv >r ail exegctual 
method v. hu ll seems verv slrmige to us. that, namely, ot the 
all • ; » .d interpre:atiou ot S* ripiure. The allegoric at method 
1. <1 been praetisrd before Philo's date in the rabbinical sehools 
of Pa! .stiue. and lie hinivdf expre.^iy refers to its use by his 
p; d razors. n*»r does he feel that any furtlier justitieat ion 
1 - roquidtc*. With it-* aid lie discovers indications of the pru- 
fo :nde,,t doctrines <>£ philosophy in the simplest stories of the 
P - .Lit m hd 

This merely formal principle of the absolute aut! uritv of 
Mo as is leally the one point in which Philo still holds to 

enuinely Jewish eon* options. In tie* whole substance of his 
pliii >-> »j>hy the Irwkh point of view is more or less completely 
nr m luied > invi’-ms almost extinguished- by what he lias 
learned from the (i reeks, (.'omp.iraiivelv speaking', he is most, 
truly a Jew in lr * com option ol God. The doctrine of mono- 
theism, the sir. -,, laid on the absolute majesty and sovereignty 
of ( Jod above the world, the prim iple that He is toh.* worshipped 
without images, are all points in whi* h Philo justly feels his 
siipiTio.-’tv a-> a |e\v over ]>opular heathenism. Hut only over 
popular honthenkm. for the (Ireek philosophers ha<l long - .since 
arrived at least at a theoretical monotheism, and thei imluen **■ 
on Philo is nowhere more strongly seen than in the detailed de- 
velopment of hi-, doctrine of God. The specifically |*vvish (/>. 
pa-*ti< ul iridic*) com eption of the elec tion of Israel, the obligation 
of the Mosaic lawg the future glory of the chosen na 1 ion, have 
almost di.s .ppeart ; he is really a cosmopolitan and praises the 
Mosaic* law just because he deems it cosmopolitan. The true 
s # .ge who follows the la\v of Moses is the citizen not of a parti ular 
state hut of the world. A certain attachment which Philo still 
m uiifrsN to the particularistic conceptions of his race is m ant 
only “in nujorem Jud.icnnim glorinm." Th (ewisli pc pie 
ha, received a certain preference from God, but only be 11 ,e 
it. luii th* most virtuous ancestry and is itself distinguished ior 
virtue. The Mo.de law is binding, but only because it is the 
mibt righteous, humane and rational of laws and even its out- 
ward ceremonies always disc lose rational ideas and aims. And 
lastly, outward prospc itv is promk*d to the pious, even on 
earth, but the promise* b /longs to all who turn from idoR to t!i • 
true God. 'finis, in th** whole substance* of hi-; view of the 
universe, Philo occupies the standpoint ot Greek philosophy 
rather than of national Judas n, and his philosophy ol the world 
and of lib* ran be romp!.* el\ .M-t iorth without any ref* rein c* 
to eonc ptions specifically [evvi.di. 

His doctrine of God starts from the idea, that God is a Th ing 
absolutely bare of quality. All quality in finite beings has 
limitation, and no limitation * m be pedient.-d of God, who k 
eternal, unchangeable, simple subslam e, free, ylf-siiliicirnt, 
better than the good and the bnutiml. To predicate any 
quality ( 7 roioV//s) of God would be to reduce Him to the sphere 
of finite existenc e. Of Him we can s.*y only fJwf lie is. not 7 7 /*// 
He is, and such purely negatve [iredieations as to His being 
appear to Philo, as to the later Pythagoreans and the \e*>- 
platoni.sts, the only way of securing His absolute elevation 
above the world. At bottom, no doubt, the m -aning of these 
negations is that God. is the mist perfect being: and so, 
c •(inversely, we are told that God contains all perfection, that 
He fills and encompasses all thing- with His being. 

A consistent implication of Philo’s alvdra* t eonec]>tion of 

1 f or d< Xiils, sc‘c Gfron-r, Philo, i. o;s -,c.|.; X* ll*-r, /’//-/. tier L»- 
(3rd eck, \ol. 111. , •[>(. ii.. pp- a pe ; SngJrml, Philo , f>]>. Km s._*j. j 


God would exclude the possibility of any ac t ve relation of Ge< 
to the world, and thrieton: of religion, lor a being absolulelv 
! without quality and movement cannot be* c* n e seel as actively 
concerned w ith the multiplicity of individual ihings. And so in 
fact Philo does teach that the absolute pe Uc lion, purity and 
loftiness of God would be violated by direct » ontac t with unper 
fed, imjmre and (in te tilings. Hut the poss b .itv of a connexion 
! between Gal and the world is readied though a d ."tine ton 
which forms the mo t important po 11 in I11. 1 hcnlngy and cos- 
mology; the prope r Pcing of God is distingusl cel lrom the 
infinite* multiplicity of divine ideas or forces: God himself R 
w.thout quality, but 11<* disposes of an nfinile varic ty of divine 
Forces, through whose med ation n active relation of God to 
the world is brought about. n th delails of bis teacl ing as 
to these mediating entities Ph o s guided pr tly by Plato and 
partly by the Stoics, but t the same 1 me I *• makes use of the 
concrete religious conception- of licathcm m and Judaism, 
fallowing Plato, he first calls hem Ideas or ideal patterns of 
all things; they are thoughts of God, yet pos.se ss a real cxistc nee, 
and were produced bet re th crca on of the cnsiblc world, 
of which they an* the tv pcs. Hut, in distinct on from Plato, 
Philo's ideas arc* at the same time eftic c-nl causes or Forces 
(^ir.ijucK), wlreh bring unfomic d matter into order eon-ormablv 
to the patterns within themselves, and are i tact the* media 
of all God’s activity in the world. 'This modiiic.it on of the 
Platonic* Ideas is due* to Stoic influence, which appears also 
when Philo gives to the *71 cm or dmlfias- the name of A dyo/, 

I operative ideas parts, as it wen*, of th * operative Reason, 
for, wh n Phi’o ca 1 s his mediating (*n it , Ady 01, the sense- 
dc.cgncd s ana logon to that ol the Sto: when tliev* call God 
the* Logos, /a*, the Reason which operates in the world. Put 
at the same time Philo maintains that the divine forces arc* 
identical with tl e “ daemons ” of tl e Greeks, and the “ angels " 
of the Jews, i.r. servants and messengers of God by means of 
whic*h In* communicate-; w it h the finite world. All this shows how 
urn c-i tain was Philo's conception of the nature* of these liiediat- 
ng forces. On the one hand the\ arc* inching else than Ideas 
of individual things conceived in the mind of God, and as such 
ought to have no oiler reality than that, of immanent existence 
in God, and so Philo savs expressly that the totality of ideas, 
the K<Hrfj(><; 1 -f/i/ros*, is simply tl c Reason ol God as ( feat or (pr-or 
Ady<»<? ijctj KOf rfj o7r *>1 » htt* >\- ) . Net, on the* other hand, they arc- 
represented as hypostases distinct from God, individual entities 
existing indep nd fitly and apart lrom Him. This va< illation, 
how vc-r, as Zc*!l rand other recent writers have justly remarked, 
1 n ee.sarily inv Iv dm Philo s jn'c mises, for, on the oni* hand, it 
is God who works in the world through II is Ideas, and therefore 
they must, he identical with God; lml, on the other 1 and, God 
is not to come into din-c t c lilac t with the world, and therefore 
th* foiecs through which lie wca*ks must be distinct from Him. 
The sum inevitable unipl ibolv dc-minatcs in what is taught as 
L» tlu* sujir me Id < r Logos. Philo regards all individual 
Ideas a.-. < • mprelamkd in one l.ighc*st and most g. neral Iclc-a or 
f ce- the 11 ni V the individual Ideas which lie* calls the 
j Logos or Reason ol God. and which is again regarded as operative 
( Reason. Ih * L go s tl erelong is the* 1 ighest mediator between 
God and in* world, ila* firstborn son of God. tl e a,r< hangel wl o 
is the* vehicle of all evc-latum. and the high priest who stands 
j be lore God on behall W the world. lhrough him tin* world 
; was created, and so he is identified with tlu* creative Word ot 
God in Genesis (the Greek Adyc.-s meaning both “ reason" and 
j “word ). Here again, we see, the f>hilosoj)l,c-r is unable to 
I escape from the diliic ulty that, the Logos is at once* the immanent 
Reason of God, and yet. also an hypostasis standing between 
Hod and the world. The whole- doctrine of this mediatorial 
h\ post a sis is a strange intert w ining of cciv dissimilar threads; 
on one side the way was prepared for it l>v the older JewL 
distinction between the Wisdom of God and God Himself, ot 
which we find the beginnings even in the Old Te.qamenl ( |ob 
\x\iii. 12 seq. ; Proy. viii., i\.), and the* fuller dev ( lopment in’the 
books of Pcclcs'iistinis and Wisdom, the latter of which come 
\ cry near to Philo's ideas if wc* substitute for the L rm wisdc ra 
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tiMl of (ci \ i; ■ ) ” ' in (in ek philosophy, a^ain, Pluln, 

its w«- haw .v ti, chi. ;•/ I ' »ih >\\ s the Platonic doctrine-; of lorn-; 
nod : In* N *ul < >f t iu* \\ > » rid . .Mid llu* Stoic doctrine oi (i;>d a . the 
v. >yos‘ or l\ am <'j)i r. : t \\ c i;i the world. In i Us Stoic torm the 
liter <ln< win - was pantheistic , lmt Philo could adapt it ta> lii ^ 
purpose siiUj,. !.y * 1 r. i\v i;:;;' a .*■ harper distinction Between the 
! .1 r ' «s and . ! . \. 1 » r I « 1 . 9 

Like 1 j i s dm time of (iod, Philo's doctrine of t liv 1 world and 
i real ion ns! -- on the presupposition of an absolute metaphysical 
contract I >ctw ecu ( iod and the world. The world can he a u rihed 
L> ( ,( »d only in so far as it is a cosmos or onh riv world; its 
materiel sub.tratum is not even indirectly referable to (iod. 
.Waller (lA./, or, as the Stoics sml, oiWu) is a second principle, 
hut in itself an empty one, its essence being a mere negation ot all 
true briny. It is a lifeless, unmoved, shapeless mass, out of 
which (iod formed the actual world bv means of the Logos and 
divine' Force .. Strictly speaking, the world is only formed, not 
c I'ratrd, since matter did not originate with (iod. 

Philo's den trine of man is also strictly dualist ir, and is mainly 
derived from Plato. Man is a twofold briny, with a higher and 
a lower origin. Of the pure souls which fill airy spare, thc.se 
nearest the earth arc* attracted by the sensible and desc end into 
sensible hodh's; these souls an* the (iodvard side of man. Put 
on his other side man is a c reature of sense, and so has in him a 
lonntain of . in and all evil. The body, therefore, is a prison, a 
cullin, or a crave for t lu* soul whic h seeks to rise ayain to (iod. 
From this anthmpoloyv the principles of Philo's ethics are 
derived, its hiyhest. maxim necessarily being deliverance from 
the world oi sense and the mortification of all the impulses o! 
sense. In taming out this thought, as in many otlar details 
ot his ethical teaching, Philo closely iollows the Stoics. Put he 
is separated from Stoical ethics by his strong religions interests, 
which carry him to wry different views of the means and aim 
of ethical development. The Stoics cast man upon his own 
resources; Philo points him to the assistance* of (iod, without 
whom man, a captive to sense, could never rai ;e himself to walk 
in the ways of true wisdom and virtue. And as moral eftoi I 
can bear limit only with (Joel's help, so too God llimsell is the 
goal of that effort. Even in this lile the truly wise and \irluous 
is lifted above his sensible existence, and enjo\ s in e< dasy t In- 
cision of God, his own consciousness sinking and di-.uppc.army 
in the <li\ine light. Beyond this ecstasy there lies but on- 
further step, vi/. entire liberation from the* body ol sen e and 
the return of the soul to its original condition; it came from God 
and must rise to Him again. But natural death bung-* t 
consummation only to those who, while- tlu-y lived on caith, 
kept themselves free from attachment to the things ol sen..-; all 
others must at death pass into another body; transmigration of 
souls is in fact the necessary c onsccpienee of Philo's premise 
though lie seldom speaks of it expressly. 

Plain’s lite rary labours have* a twotold object , lx-ii^g directed cither 
to expound the true sense of the Mnv.dc liw, i.e. the philo- n; »l * y 
w Inch we have just de ,c rihed, to his Jewish hrethr* 11, nr tn e nn\ in* e 
heatlu-n readers ol lie* ext ell'-m e, the supreme purity and tnuli, 
ol the* Jewish religion, who.-,/- holy records e mil. nil the deepest and 
most perfect philosophy, Hie best and most humane* legislation. 
I 1 ms a-> a. literary figure Plain, in coiilorinitv with ln.-> education and 
views of life, stands between the ('.reeks and tin- Jew.-., seeking to 
gain the Jews lor Hellenism and the Greeks for Judaism, vet always 
taking it Jor granted that his .standpoint reall\ is Jewish, and ju-t 
on that account truly philo.sophu.il and cosmopolitan. 

I lie titles of the numerous extant writings of Philo present at 
ur-d si*ght a most confuting multiplicity. Mow than 1 1 1 r* -t fourths 
>t Ihc-m, how-vc-r, are really mere sections of a small numlx r of 
larger works. I hree sulIi gnat works on the Pentateuch can he 
distinguished. 

1 . The sm ilh - ,1 of those i the 7 .v,rl);i.nra khi \01nis (( hide -d tunc 
tt solutioncs ), a short exposition ol G: iv -.is and Fxodus, in tie* 
form ol (pu-stion and answer. The work is cit'-d under lias title 
by Fuse-bins (//. /:. ii. iX, 1, 5; I*nn f>. Jlv. vn. Tp, and l»y kit* r 
writers, hut: the Greek text is now almost wholly lost, and mil v 
about one-hall preserved in an Armenian trandalion. Geiieu. 
seems to have occupied six hooks. 1 Fuse bins I'll-, iis that Ixod-.i-. 
tilled five books, in the Armenian tr.an-d itimi, lir-d published by 
the learned ? h-rhitarisf , J. P.apl. \m !i< r, m iSjiigm pn-si rvc d Jour 

1 See, especially Mai, .Strip//. cttJt. nov. coll. vol. \ii. pi. 1. pp. im>, 
lof,, 108, 


1 books 011 eda- 1-. aid Ivm> on Lxodus, but with lacunae. A Latin 
I Iragiaeiit, about h.dl ot lue tourtli book on Genesis (/V///. Jad. Lli. 
j ijitarstt. . . . m// 1 /!' (/(-;/.), w.is last prinhd at Pans in 1520. lb 
! the Greek we hive nnu.iiou-, but slioit fragments in variou.. 
j 1 lorihgi.'A I he mb r,*rel .non. 111 tiu> work .ire partly literal and 
i partly allegorical. 

II . 1 ado’s most important work L the Ko/aim Upu>v a.\ A?g ) upiai 

, (i-.iisib. II. E. a. I s , i, Pimi. tod. 10 ,), a vast and copious 

all* gori- -d com.iii ui.iiy c*n Giic-as, dialing with chaps ii. iv., 
■ wr 1: bv vise, ,in.| with f- * lee l p.i.-..iv , in 1 he la ter e hapl ers. The 
j reader-, m \ u-w are mainly Jews, lor the hum is modelled oil the 
j rabbmit Mivlrash. I he maul idea is that the characters which 
j appear in Gem si-, ,ir« properly allegories ol si., d sot the soul (rpdnoi 
• t 11 v v^u-A/s). .Ml p« r.-.oie; and cations being inte-rpre ted iu this 
I sense, the w m L ;is a whole is a wr\ ext'. 11 ive body of psyebiolne' 
a.nd et lues. It I m - giiis with lie'll. 11. 1, tor the /V tumuli 0 /’ ijuin, 
w hit’ll li eat ol their, atimi according to (iui. i., 11., does not belong 
to tin-; ,-iies nf allegiuu_.il e 01111. a ntaric s, but duals with the 
a,. lual hi-Um y of creation, and that ur.du r a quite diftc-rent literary 
torm. Willi tla-, < \i ept i< »n , howcvir, the Nd/iow a\\i}’yo l >lai include-;, 
all tie- treali-.e. in the lir-d volume of Mangey’s c-dilimi, vi/.-- 
Ngu ..'i' Icpur.’ a\\"iy.tplat vpunut tut /ht e T/yr pov (l.t'^mti ii!,i 

y,(» im mu, lib. 1. , M. 1. .} > i»;,) t on Gen. ii. 1 i;\ (2) Nifyu. Up. a\\. fit irtp:u 
(/ eg. all. 111). u. t M. 1. M» he >) , oil G* 11. ii. lh mi. 1 a. (d) Nif/i. eg. aAA. 
ipirui (/.<\’. all. hb. hi., M. 1. 8; 1 -,7), mi Gen. in. Sb in. The 
commentaries on ( n. ni. ih ha, go gg. are lost. ( j) Ilfgl tut \fpOiifi\/x 
tail T/yv <jt\oyiini\ p-y.ijiuius teal ti*i< /»ti.i OE tos tt pil'Tov eg arOputvou Katr 
( Dr (Ini ulan: rf /ian;,..ia stalin', M. i. igh-ic.g), on (,en. iii. g,j and 

1 \". I. (")) IlcyT u)i' it poi'pyui <t 1/ % AdfA Tf hn\ K d it> (1 h' sdillftills .Ibt'llh 

{ rf ( ,i/iii , M. i. m- i < yo) , mi Gin. iv. g p The comment. tries on 
! (ail. ic. 5 7 are Iod. (<») Ilf pi tov to x Cl P ul ' r 't' Kpd’rron </).A eh' 

! t/iiriOtnihu {(Knxl (Ultimo (•atioii nisuiiati ole at , M. i. u>i gg.s), on 
(iiu. iv. S 17,. (7) n * p\ tux too hoi(i}(Tiati(f)nv KiuV /cal u-s 

I p.eTardtTTT]s yirtrai (l)r /»()s/i j ifafr ( (fi ill , A C. , A 1 . i. gg(» 1 ) , Oil ( a'll. i\'. 

j 10 g g ; thi-; book, which is wanting in editions prior to Mangey’s, is 

' mi 1 rre; tly given by him, but much more corre< tly by Tischcndorl , 

! EJiiionru, jij). h \ 1 |p None of the preceding is mentioned by its 
I special title by Luseb. Jl.l'. ii. lh, while he (lies all that follow 
by their titles. The reason must be that all up to this point, and 
no tin liter, are included by him in the No/tor Upu>v aMtiynplcu ; agree- 
. ing with this welind that these, and these only, are cited under that 
gineiul title in tin- Idorilegia, especially the .so-called Johannes 
Manaclm s innfiin t (see Mangey’s notes before each book). \\V may 
then, lore emu hide wiili conlideiic e that Philo published the coil 
mnimis commentaries on Gen. ii. iv. under the- title Jllci^nir^ of 
the San it! J.a.os, and the* following commentaries on select passages 
, under spi c ial titles, though tin- nh util vol liler.^ry c haracter catilles 
ih to regal d the latter a-, part ot the same great literary plan 
1 wnii 1 he- inrun r. (S) M*yi] ytyt i.inu'v (/V 1 •i^anfilai'., M. i. g*»g g 7 “), 

! mi Gc 11. vi. 1 p (<))’ y ()T 1 UTpinrov 7h Odor ((Jiuul l has sit iinntnlalnll 

, M. i. g; g g« p ») , cm Gen. vi. \ 1 g. (in) 1 !*=/»< ytwpyius {Pc a^t u nltiu a, 

M. i. goo d- ,v, )i 011 Gin. i\. goa. ( 1 I ) riu'l (Jwrovpylas Nwc ro 5 t irrepor 

1 / >, - fdantal: one A or, M. i. -j g* * V»), on Gc-n. ix. got). (12) Ilfgt fJOr,\ 

: ( •(- ilnirtaic, M. 1. p,y vn), <>n (im, j\. gi ; llu- introdiic lion *-lu>w-. 

l i.it this book was preceded by another which put logetlu-r tin- 
. \n usol the- |»liilo-.o|»liei.-. about drunkenness, (1 \) IUgl r»v e^irij \ Nu 
, (/V s ahiufa/r, M. 1. yi-’ -t l M)» “ n G.en. ix. gp ( 1 q) n<gl iTvyxvtrdjy, 
5 tjA«V-ru'i' (Pr 1 onjuame h ni’jtat uni , M. i. \<>\ it - )), on Gen. xi. 1 0. 
(1 -)) llcgi amnidus (Pr nut;t attoiic Ala a/uiini , M. 1. .} pi ,}/g), on ( •« n. xn. 

1 o. (P.) 11. pi roii tis h Tu*c Oiiwr ipuy/iai uT H^npovd/j.os (pins 
! ireinn (heinantm Pirn , sit? M. i. 47 i s r 8) , on Gen. xv. 1 18. 
j (17) Flfyd t 7 j s it s ra n t •nraifiti p.ara. ouroSov (/ >c Lon^iemt i/iifh ii ndac 
, 1 rihlita a/’s ((///so, M. i 3 1 < > 7, }•",), on ( An. \\i. 1 /». (iS) n.y»l (fwyd 8 u>r 
: (/>r Jaofa^is, M. i. 5 p* 577), on ( e-n. xvi. (» 14. (l«j) Ilfpi n wr 

j hiii c o/- tresa jjaTovtip.o.piumi (Pc wutiltione nmni HHUl , 

I wl. 1. 57X /»i<)), on (h 11. x\n. 1 gg, in this work Philo mentions that 
he had written two book-., now wholly lost, iifyT fitaOnKwv (M. i. 58b). 
(go) Too Ccowi ..ITT’I OOS CtJ'v’l TO, IS ol'tljinvS (P(' '.Ohlllll. S, 111 ), i., M. J. 

: /*go on tin- two bn. nos of Jacob, Gen. xxviii. and xxxi. 

! (u) P.ook ii. of tin* same (M. 1. (>-,«/ (mo), on the dreams of Joseph, 
llu- chn-1 butler, the (lmt b.tker, and Pharaoh, Gen. xxxvii. and 

| x|. xli. hai- t bin-, m.ike-s Philo n -- a 11 thor of five book on dre anis; 

three, thereto!'- , are lo d . 

III. A work of a very diflennt kind is Iho group of writings 

which we may call “ An JApo-ilmn ol tin- Mo.-.a-c Jaw u-r Geiifil< s,” 
which, in sjdtv.- of then* \c-ry v.irimi-. unite nts, present on nean-r 
exaimnal ion indubitable m.nks oi » lo ,v connexion. In them l’hilo 
seeks to gi\' an or h rlv \ n w ol tin- thud ]>oint . of tin- Mosaic 

legislation m the Pe.1t.1t1 in h, and to recommend it as valuable to 

! (Ic ml ill* i‘( adcTs. llu- mel’iod of e A post lion i^ /muwhat r.iore 
! j>Oj,-il L r than in llu* ail* yun >,1 e onnii'*at ..1 u--., for, though that 
I nn tliol ol 111 1 « rpi <d al mil 1-. not wholly c\< iinh-d, tin* main ohj(CL 
: 1 -> to g 1 \ c* ^.ULh a view of the lcg.slat imi as Philo accept' d as h s- 
' loncal. 1 lus work has tluce main <11 eion . : (a) an Account of 
1 i In- creation (’ioirfionotla) which Mo-*-, put ti si to show taint his 

- See ()/*/?., ed. Mangey, n. /ip^ ns,,; Mai , n/m ( it . , # \ ol . \ ii. ]»t. i. 

I (,(, seep: luisf b. J*tarp. Ev. vii. ij. A tragm- ifc mi th u-rabnn, 

j l*!xod. xxv. 18, has been published" by Mai, ( la r . Aiult. iv. 440 sec( f) 
j by Grossnfann (185b) ana by Tischendorf (t>. 1 ; • 
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legislation was conformed to t lie* will of nature, ami that therefoie 
those w ho lollowed it were true cosmopolit ms; (/>) tl:e 1 hographies 
nf the \'irt nous — being, so to speak, the living unwritten Jaws which, 
unlike written laws, present the general types of moral conduit, 
p ) Legislation Proper, in two subdivisions — (</) the ten principal 
chapters of the law , (rl) the special laws belonging to each of these 
ten. An appendix adds a view of such law-, as do not fall under 
the rubrics of the decalogue, arranged under the headings ot certain 
cardinal virtues. 

The treatises which belong to this work are the following ' ( i) n eg) 
r ?) v Mu'v(t 4 q>k HtnTitmroitas (/V mioidi of'ijnio, M. i. I J2b I his work 
does not fall within the nuinbe*r of the allegorical commentaries. 
On the other hand, the introduction to the treatise / V Ahahamo 
makes clear its immediate connexion with the Pc mundi opijuio. 
The position of the Pc mundi rpifbio at the head of the allegorical 
commentaries, which is at present usual in the editions, seem- indeed 
to go back to a very early date, for even Kusebius cites a passage 
from it with the lorrniila curb rov npucrov tut els 7 be I’Ouoe (Pmcp. Lc. 
viii. 12 fin., ed. (iaisford). The group of the blot cro<p or is headed 
by ( 2 ) B Ins ooipov rov Kara 5iSatrKay\tar rtAciwOerros t) n epl viptw dypd<]>u't' 
[f], 8 4 cm nepl ’A flpadu (Pc Abrahamo , M. 11. I 40). Abraham 
is here set forth as the type of SiSacrKaAin)} apery , i.e. of virtue as a 
thing learned. This biography of Abraham was followed by that . 
of Isaac as a type of aperli, i.e. of innate or natural virtue, 

which m turn was succeeded by that of Jacob as representing deTKyriny 
apery , t.c. virtue acquired by practice; but both these are now lost. 
Hence in the editions the next treatise is (4) bias rroKirucbs onep ear) , 
nepl ’Iu-f rijtp [Pr Joscpho, M. ii. 4 1 70). where Joseph is taken as the 
pattern of the wist* man in his civil relations. The Biographies of 1 
the \ irtlious art* followed by ( \) riepl tut fif/ca Ao-yiur a KttfnlAata j 
1'dp.uv fieri (l)e dCiUloifo, M. 11. I 80 200) and (5) ritpl tut araipepoptewe 1 
4 v elfiet viptusv els Ta < rvirelrorra KftpaAata tut fif/ca A<fyuT (Pc | 
5 prriahbus legibtts] the unabridged title is given by Kusebius, H.E. ii. 1 
1 H, 5b Here under the rubrics of the ten commandments a system- I 
atic review of the special laws of the Mosaic economy is given; for ! 
example, under the first and second commandments (divine worship) ! 
a survey is taken of the entire legislation relating to priesthood 1 
and sacrifice; under the fourth ( i.e . tfie Sabbath law, according to j 
Philo’s reckoning) there is a survey of all the laws about feasts; 
under the sixth (adultery) an account of matrimonial law; and so 
on. According to Kusebius the work embraced four books, which 1 
seem to have reached us entire, but in the editions have been I 
perversely broken up into a considerable numiber of separate ! 
tractates, (a) The first book (on the first and second command | 
incuts) includes the following: Pr cirtumcidunr (M. ii. 2 10-212); j 
Dr monorchia, lib. i. (ii. 213 222); Pc monatchia , lib. ii. (11. 222-242); 
De praemiis sarerdtlum (ii. 242-237); Pr viduni s (11. 247-240); 
Dr sacrificantibus , or De vidimus offnnitibus (11. 251-204); Pc 
tntreede mrreUuis non acnpicnda in sacranum (ii. 2O4- 209). 
(b) The second book (on the third, fourth and fifth commandments, 

i. e. on perjury, Sabbath observance, and filial piety) is incomplete 

in Mangey (ii. 270-298), the section Pc srptrnano (on the Sabbath 
and leasts in general) being imperfect, and t fiat De rolnidn parnitihus 
being entirely wanting. Mai to a large extent made good the defect 
(De cophim jesto d de cohndis pan n/ibus, Milan, t8i 8), but Tisclu n 
dorf was the first to edit the full text ( Philonen , pp. 1 -84). (<) The* 

third book relates to the sixth and seventh < ominandments (adultery 
and murder; M. ii. 200 444)- (d) To the fourth book (relating to 

the last three commandments) belongs all that is found 111 Mangey, 

ii. 345 474, that is to say, not merely the tractates Dr jutiicc (11. 344- 
348) anti Pe com Hpistcntia (ii. 348 34s), but also those Pc justiha 
(ii. 338 30 1) and Pc nrutiouc pnuupum (ii. 301 374). The last 
named is, properly speaking, only a portion of the Pr juAitia, 
whic h, however, certainly belongs to the fourth book, of which tin- 
superscript ion expressly bears that it treats also nepl BiKaimr/iys. 
With this tractate begins tlu- appendix to the* work Pr spa la/diis 
leqibus , into which, under the rubric of certain cardinal virtues, 
such Mosai laws are brought together as could not be dealt with 
under any of the decalogue rubrics. The continuation of this 
appendix forms a book by itself. (<>) Uepl rpiu>v ape tut f t roi nepl ; 
ivBpelas teal (ptAarCpu'nlas nal peravolas (Pr foriitud t nr , M. ii. 37-, , 
383; Dr cantate, 11. 383 405; Pc pm mtcntm , ii. 405-407). Finally, 
in less intimate connexion with this entire work is another treatise ' 
still to be mentioned, (7) TUpl & 0 A or nai eninpia'v (Pc praemiis d 
poem's , M. ii. 408 ^28) and Tie pi dpu>r (Pr cxcnatiumhiis , M. ii. 
429-4 57) » two parts which constitute* a single whole and deal with 
the promises and thrcatcnuigs of the law . 

IV. Besides the above-named three great works on the lVnla- 1 
tcuch, Philo was the author ot a number of isolated wrilings, ol ; 
which the following have readied us either in their entirety 0/ in 
fragments. (1) Hepi &iov Mu*er«u'* (Vita Musis, hb. i. iii. , M. n. 
80-179). It is usual to group this, as being biographic al in ii- I 
character, with the Biot tntfmv, and thus to incorporate it imme- [ 
diately after the Pc Josepho with the large work on the Mosaic 
legislation. But, as has been seen, the B101 .ro</>ur are intended to 
represent the ^ciicnjJ types of morality, while Moses is by no means 
so dealt with, but ( s a uni<]iie individual. All that can be said is 
that the literary character of the Vita Musis is the same as that of 
the larger work. g \s in the latter the Mosaic legislation* so in the 
former the activity of the legislator himself, is delineated for tin* 


J benefit of ('.entile readers. (2) Tlqu top ndrra (rnnv\uav elvai i’Af vCep, 

1 (ijitud mum . s probus liber , M. ii. 415-470). In the introduction 
j to this treatise reference is made* to an curlier book which had tm 
its theme the converse proposition. I he complete work w.i 
still extant in the time of Kusebius (//. E. 11 . i«S, <•): Ib /»1 rov onv Am 
eh anr lira tpavAov, <p e£ijs ttmi' b ire-pl rov iri vra trirm/B .1 ■ov t’Ac v tie par etwi 
! I he* genuineness ol the writing now possessed bv us is mil undis- 
puted : but see Lucius. Pci Esscnisnnis (18S1), j >] v. 1^ 2y (4 
Kiv 4 >AdKhoi' (Ai! versus hlticnim, M. ii. 417*511) and ( j) \\*p\ dptrur 
Kal npeirfielas irpbs Puior (Pc Icpatielic ad ( la;i:m , M. ii. 3 | S f»oo'. 
These two works have- a verv intimate* connexion. In the In- I 
Plulo relates how the Jvoinan governor Macau in Alexandria , 
towards the beginning of the* reign of C.ihgula, allowed the* Alex 
aiielnan mob, without mterfereiic'e, to insult the* Jews ol that ut\ 
in the* grossest manne r, ami even to persecute them to the shieldin': 
ot blood. Ill the second lie tells how the Je ws had been subjected 
to still greater sutterings through the* command of ('aligula that 
eh vim* honours should be everywhere accorde'd t<> him, and how 
tlu* Jews ot Alexandria in vain sought re-lie t by a mission to Koine- 
which was leaded by Plulo. But be>th toge ther w< re only parts of 
a large'r work, in tiv’e books, of which tlu* first two and the* last 
have perished. For it is cle*ar from the* introduction to the* Advcrsiis 
Elauum that it had been prcccdi*d by another book in which the- 
Jewish persecutions by Sejanus, iwielcr tlu* reign ol Tiberius, were 
spoken of, and the* Chonicon of Kusebius (ed. Schocne, ii. 
15°. 151) informs us that these persecutions e>! Sejaniis were 
ri-latcd in the serond book of flu* work now under discussion. But 
from the conclusion of the Lc patio ad datum, which we still posse*ss, 
we* learn that it was also followed by another book which exhibited 
the iraAuapBla, or change of Jewish fortune's for the better. 'Thus 
we make out live* books in all —the number actually given by 
Kusebius (H.E. ii. 5, 1). (5) n*pl npovolas (Pc procidentia). This 

work has reached us only in an Armenian translation, which has 
been edited, with a Latin translation, by Am her (see below), 1822. 
It is mentioned by its (ire*e*k title in Kusebius (H.E. 11. 18, i>; Enicp. 
Er. vii. 20 fin., viii. 13 fin., e*d. Gaislord). The* Armenian ti*xt 
give*s two books, but <>f these* tlu* first, if genuine- at all, al any 
rate appears only in ail abridged and somewhat revised state. 1 
Kusebius (l'racp. Er. viii. 14) epiotes from the* second book to ail 
extent that amounts to a series ol excerpts from flu* whole. 'I he 
short passage* in Pracp. Er. vii. 21, is also taken fiom this book; 
and if appears that Kusebius knew nothing at all about the first. 
(♦>) 'AAe^avBpos t) Trepl rov A nyov fx* iv T “ ^ n ya {wa (Pc Alexandra d i/uod 
piopnam rationrm muta animalia habcant; so Jt re>me-, Pc L ir. 111 . c. 
11); the Gree k title is gi\ en in h'.use b. H.E. ii. j 8, <>. 1 his also now 

j exists only in an Armenian translation, which has been edited bv 
I Auclter. Two small (Ire-e-k fragments occur in flu* Plunlrgium 
of Leontius and Johannes (Mai, Sir. ret. nor. toll. vn. 1, pp. yej, 100a). 
(7) "TiroOeriKd, a willing now known to us only tluough fragments 
preserved in Jhise'h. Pracp. Er. viii. <>, 7. Idle title, as bJernays- 
j lias shown, means “Counsels,” ” Ketommendations,” tlu* referent e 
I lading to such laws ot the Jews as can be.* recoinnu'iided also to non 
j Jewish reade'rs. (8) 1 upl ’L>u8alufv, a title met with in Ku.sc-b. 11 . Ii. 

li. IS, f». The writing is llo doubt tile same as 'H ^trip'louBaiwy diroAoyia, 
j Irom which a quotation is given in Kuseb. Pracp. Er. viii. 11. d’o 
j this plate also, perhaps, belongs the Pr nohihtatc (M. ii. 447 444), 

1 which treats of that true noblesse ot wisdom in which the Jewish 
| people also is not wanting/ 1 

| \. I he doubtful treatises : ( 1 ) nepl (ilov OecopyrtKov 1 ) iKe T<t>v 

I dperwv (Pc vita contempt at re a). This contains tin* sole original 
! account of an ascetic community known as the Thcrapcutae (</•?’.) 

I having their home on the .shores of Lake Mareotix. These were 
* lu*ld by Kusebius and many othtT Christian writers to he* the earliest 
j Christian monks, vvliie h ol course could not be the ease* jl it vs as a 
: genuine work ol Philo. On this account, amongst others, it was 
! field to be spurious by (Jract/ and P. K. Lucius; and this view 
' gradually received the* assent of most modern scholars. Latterly, 
howiwvr, L. Massobiean lias shown with great thoroughness that 
in language and thought alike ii is essentially Pliilmuc, and the* 
genuineness of flu* book lias also been affirmed by P. Wendlaiid, 
and especially by l 4 *. C. Conybeere*. (2) TUp\ atyOupcrlus k 6 a paw 
I Pr incorruptibilitatc mundi), declared unauthentic by /. Frank' 1 
and J. Bernavs, has bee*n successfully de*fende*d by F. Cumont. 

( i) Tlepl kuit/iov (Pr mmido). It is geiu*rally agreed that, in L. 
(’ohn’s words, this is “nothing but a compilation fiom vanoti ■> 
portions of tile* nepl d<pOapalas icuarpnv and other i’Jiilonie works.” 

( }) Two discourse's, lie Sampsone and Pc Iona, extant only in Arine'ii- 
lan, and certain other writings of the same kind. These appear 
only to have been imputed to IM11I0 bv chance, and certainly cannot 
elailil to be* his wol*k. (5) TUpt rov ndrra onovBaiov drat eAevOtpo ' 1 
((hwd oninis prolnts liber sit) lias been questioned by Z. Frank ' 1 
and K. Ansfeld; but 1he*ir arguments would ratlu r point to its being 
an early work of Philo, which P. WendJand believes to be the t;i. i -e . 
fi>) n epl npovotas (Pc procidentia) , which we possess as a whole 

1 See Diels, Poxu^raplii dracci , 1879, pp. 1-4; /elle*r, P/ul. d. dr. 
iii. 2, p. 4 p> (^rd eel). 

- Monatsh. d. Hnl. Akad. (i8;<>), j)j>. 5813-009. 
n This conjecture is Dahne’s, Thcol. Stud. it. Krit. (1S33), pj>. oo n , 
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only m an Arm- man version, tourists of two books, tin* first of which 
appear-. to be in .1 Christian recension, but then' is no reason lor 
denying its lMiilonu origin. 

Kmrm.NS. 1 ill ret rut days the best t*t 1 i t ion was that of Mangey 
(2 vols. , London, 1712); the handiest tin 4 I lolt/e duodecimo (Leipzig, ! 
iN-ji). Both air still very usetul, but for scholars tlu*v will In 4 super- 
seded by the enlarged and critical edition of Leopold Colm and 
Taul Wendland (Berlin, 1800-1902). See also papers bv Cohn in 
//* ; /»/*s, xx win (i'km) ewid xliii. ( 1908). There is an English trans- 
it ion of the oM text by ( . I ). Yonge ( 1 vol.s. , Loin Ion , 183.4). 

Li 1 1 i< \ 1 r k 1 . The lies* special studies ot Plnlo will be found in 
Sie ; hied, Phil* von Alex. (Jena, 1875); I )niniinond, Philo Judaeus 
(London, i SMS). For his place in philosophy, see Zeller, Phil, dry 
< lueihcn (nSSn. For his relit ion to Palestinian speculation, IL 
Kilter, Philo und die llalacha (Leipzig, 1879). An excellent general 
account will be found in Schiirer, I hr Jewish Profdr in the time of 
Jesus (_ Joist 1 Lug. trails., l^in, or in 1 »i Ldershnm's article 
on l’lulo m the Pii tionarv of I'hn stian Hiographv. Ion* t lie tpie.aion 
ol the genuineness and historical value ot the De nta contcmplativa , 
see L. Massebieau, in Revue de I'histoire dcs religions, vol. xvi. (1’aris, 
i-SSy); Id (\ Coriyb ,4 are, Philo: About the Pontemplative I.ifr (Oxlord, 
1803); G. Fn\ot, 1 'tudrs sue les tin rapeutrs (C.eneve, t8No); P. K. 
Lucius, Pie I herapeuten (Strassburg, 1880); P. Wcndland, Die 
I II' ) apeuten (Leipzig, 1890). Also F. Cuniont, Philo, de act. mundi 
(iSui); ]. Ik mays in the Afdmnd. dry h. A had. dry IF/>\s. (1870). 

(Id S.' ; C. 13 i.) 

PHILO OF BYZANTIUM, Greek writer on me. lianies, 
nourished dm ing the latter half of the 2nd century n.< . (according 
to some, a. century earlier). He was the author of a large work 
(M i/\hvik'>i crirTafis*), of which the fourth and (in epitome) 
fifth hooks ate extant, treating of missiles, the construction of 
lortresses, provisioning, atta< k and dcicnce (ed. K. Schone, 1 S<>3, j 
with German translation in H. Kbchly’s (fiiechisehe Kriegs- 
sclu i/tsteller, vol. i. 1X5,5; E. A. Rochas dWiglun, Polioicctiquc 
des (fives, 1 X; 2). Another portion of the work, on pneumatic 
engines, has been preserved in the lorm of a Latin translation 
(/ )e iugenii s spirit uahhus) made from an Arabic version (ed. 
\Y. Schmidt, with German translation, in the works of Heron of 
Alexandria, vol. i., in “ Teubner Series,*’ 1X99; with French 
translation hy Rochas, La Science de. s p'lHosophcs . . . dan s 
I'antiquile , 18X2). 

A little tie itise On the Seven Wonders of the Woild, wrongly 
attributed to Plnlo, probably belongs to the oth century a.d. It 
is printed in K. llenher’s Aelmn (1838). , 

PHILO OF LARISSA, Greek philosopher of the first half of 
the 1st century B.c. During the Mithradatic wars he lei t 
Athens and took up his residence in Rome, lie was a pupil of 
Clitomai hus, whom he succeeded as head of the Third or New 
Academy. According to Sextus Empiricus, hi 1 was the founder , 
of the Fourth Academy, but other writers refuse to admit the 
separate existence of more than three academics (see Academy, 
Greek). In Rome he lectured on rhetoric and philosophy, and 
collected around him many eminent pupils, amongst whom 
Cicero was the most famous and the most enthusiastic. None 
of his works is extant; our knowledge of his views is derived 
from Numcnius, Sextus Empiricus and Cicero. In general, his 
philosophy was a reaction against the sceptic or agnostic position ; 
of the Middle and New Academy in favour of the dogmatism of 
Plato. 

S»*e ( Iryvir, Die Ahademiher Pluto uni A ntnn hit s (18 jq) ; 1 lermann, 
l)e Phtlonc Lanssaeo (Got t ingrii, 1851 and 1833). 

PHILO, HERENNIUS, of By bins, Greek grammarian, was 
horn, according to Sui’das, in a.d. 42. He lived into the reign 
of Hadrian, ol which he wrote a history, now lost. He was the ' 
author of various work . : On the Acquisition and Choice of Books; 
(hi ('ides and their L'anious Men , epitomized by the grammarian 
Aelius SercniL, and one ' t the chief authorities used by , 

I lesychius and Slephanus of Byzantium ; On Synonyms , of which 
there is extant an epitome bv Ammnnius Grammaticus. Hut he j 
is chiefly known for his translation of the Phoenician history of I 
Sanehuniat. on, who was said to have lived before the Trojan | 
war. Of this work considerable fragments hove been preserved, | 
chielly by Eusebius in the Praeparatio evangelica (i. 9, ro;iv. 16). 1 
They present a euhern ristic rechauffe of Phoenician theology 
and mythology, which is represented as translated from the 
original Phoenician. Sanehuniathon is probably an imaginary 
parsonage, whose name is formed from that of the Piiocnieian 
r od Sanchon. 


Editions f»l the fragments by J- C. Orelli (1S20) and C. Muller, 
Brag. hist, grace, vol. 111. In 1 8 F. Wagenfeld brought out what 
1, limed to idea complete translation bv Philo prom a MS. discovered 
in a convent in Portugal, now considered spurious). I here are 
Knglish translations by 1 . P. Cory (1828) and lhshop K. Cumberland 
(1720). 

PHILOCHORUS, of Athens, Greek historian during the 3rd 
century b.c., was a member of a priestly family. He was a seer 
and interpreter of signs, and a man of considerable influence. 
He was strongly anti-Macedonian in politics, and a bitter oppo- 
nent of Demetrius Poliorcetes. When Antigonus Gonatas, the 
son of the latter, besieged and captured Athens (261), 
Philochorus was put to death for having supported Ptolemy 
Philadelphia, who had encouraged the Athenians in their 
resistance to Macedonia. His investigations into the usages 
and customs of his native Attica were embodied in an Atthis , 
in seventeen books, a history of Athens from the earliest times 
to 262 b.c. Considerable fragments are preserved in the 
lexicographers, scholiasts, Athenaeus, and elsewhere. The work 
was epitomized l>v the author himscll, and later by Asinius 
Pollio of 'Tralles (perhaps a freedman of the famous Gains 
Asinius Pollio). Philochorus also wrote on oracles, divination 
and sacrifices; the mythology and religious observances of the 
tetrapolis of Attica; the myths of Sophocles; the lives of Euri- 
pides and Pythagoras; the foundation ot Salamis. He compiled 
chronological lists of tin* arehons and Olympiads, and made a 
collection of Attic inscriptions, the* first of its kind in Greece. 

Fragments and life in C. \V. Muller, Fragmcnta historic ovum 
gran oriun , vol. i. (i.S.ji); A. Bbckh, (les ammelte hlcinc Sihnften , vol. 
v. (1871), on the plan ot the work; J. Slreiige, Quars'tioncs philoi horcac 
(Gottingen, 1808); C. Waclismuth, liinleitiing in das Stadium der 
alien (test huhte (1X05). 

PHILOCTETES, in Greek legend, son of Poeas king of the 
Malians of Mt Oeta, one of the suitors of Helen and a celebrated 
hero of the Trojan War. Homer merely states that lie was 
distinguished for his prowess with the bow; that he was bitten 
by a snake on the journey to 'Troy and left behind in the island 
ol Lemnos; and that he subsequently returned home in safety. 
These brief allusions were elaborated by the “ cyclic " poets, 
and the adventures of Pliiloctctes formed the Subject of tragedies 
by Aeschylus. Sophocles and Euripides. In the later form of 
the story Pliiloctctes was the friend and armour-bearer fif 
Heracles, who presented him with his bow and poisoned arrows 
as a reward tor kindling the lire on Mt Oeta, on which the hero 
immolated himscll. Pliiloctctes remained at Lemnos till the 
tenth year of the war. An oracle having declared that Troy 
could not be 4 taken without, the* arrows of Heracles, Odysseus 
and Diomedes (or Ncoptolemus) were sent to fetch Philoetetes. 
On his arrival before 4 'Troy he was healed ol his wound by 
Madia n, and slew Paris; shortly afterwards the city was 
taken. On his return to his own country, finding that a revolt 
had broken out against him, he again took ship and sailed for 
Itals r , where he 4 founded Petilia and ( remissa. He fell fighting 
on the side of a band of Rhodian colonists against some later 
immigrants from Pallene in Aehaea. His tomb and sanc tuary 
were shown at Maenlla, on the 4 coast of Pruttium. 

Ot Hu* A esc hylian and Kuripidcan tragedies only a few fragments 
remain; ol tin* two 1 » v Sophocles, one is extant, the* other, dealing 
with the fortunes of Philoetetes before Troy, is lost. Some light is 
thrown upon the lost plays l>v Dio Chrysostom, who in one* of his 
discourses (52) describes His reading ol the three tragedies, and in 
another (-,o) gives a prose version ot the* opening ot the- PhiUntctes 
of Funpidei. Philoetetes was also the subject of tragedies by 
Achaeus of ITetria, Kuphorion of ('halcis and the' Homan tragedian 
Accius. According to F. Marx (Sene Jahrhiteher fur das / 1 as si sc he 
Attrition, loop]). <>73 08",), i’hilnt teles did not appear in the original 
legend of Troy. Hr L a form of the* Lemnian Hephaestus, who 
alighted on the island when Hung out ol Olympus by Zeus. Like 
him, he is lame ami an outcast for nine 4 years; like him, he* is brought 
Inc k in time* of need. His connexion with the 4 fall of 'Troy indicate s 
that the fire-god himself set fire to the city; in lik manner no other 
than the fire-god was thought worthy to kftnlle the pyre* of Heracles. 

Sec* Homer, Iliad, ii. 718, Odvssrv, iii. io<>, viii. 210; Sophocles, 
Philoetetes, and {ebb's Introduction ; Diod. Sic. iv. 38 ^ i’hilostratus, 
Ueroua, 0; Strabo vi. 25.4; Hyginus, lah. p>, io2| 

PHILODEMUS, Epicurean philosopher and poet, was b' rn 
at Gadara* iw Coele-Syria early in the 1st cventury B.c., and 
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settled in Rome in the time of Cicero. He was a friend of | 
Calpurnim I’is >, ami was impi.'aU-d in bis profligacy by ( h ero 
(m l > iso;> cm. 20), who, hovw ver, praises h.m warmly for his 
ph ;i . .s pJii* * views and for the Aryans lasrivia of his poems 
(ei. il trace, EaltrtS, 1 . 2. 12 j). The Greek anthology i\ mams 
Lliir; v-four of lb: « pi •rains. Hr .in the r\e ivati- ms of the 
villa at Hereni-.mMon (//re.) there have been recovered thirty 
six treatises rxt tr il >• : t . *<1 to Philod-mus. and il has been suggested 
t .at the vil’a was aetn illy owned by him; but this i ■ general y 
d -nied. Tic a* works deal with m:is;e, rhetoric, eihn S'gns, 
virtnrs and vi es, and del’-*. id tV Kpsucan standpoint against 
the St hiv and the Perip.it.-- e>. I 

The Phciaiit his het 11 (■■he d by Sudhau; ( 1 Soj -1 So*d ; the /V 
ha and the De Pietatc hv r/ ( 1 M • | to iNop; tile / V Miisint 

bv Ixempke (iSS.p; he l //rs h\ l s-.ni;: he Morte bv M«-klcr 

ii^So). See JJncul . r« •'«!./. pKlorl, and iSc»i); .Mayor oil 

». leero's he A 'atm a ./{.»; /oa (iS/i). 

PHiLOLtUS (b. r. 4-Sot Greek philosopher of the Pytl a- 
!.,or.Mn s-’houl, wa 1 ) >rn at T.uvntT.n or ai Crotona 1 (; > Ding. 
Lai : rt. vhi. *S.p. He 4 was slid to luve b * -n intimat • wit.: 
-DemnnUB* and was prolnbiy one of his t-ee'hers. Alter the 
death >t i*yL .a ; »i\i> yreat di . ; si a ms pr va.iied in the edits of 
loWv-r Itilv. According to s ime account-., Philo! ins, obliged 
to tlee, took rchiv first in Lueania and then at Thebes, where . 
he had a; pupils Simmiis and (<•:>>, wlio sab; --.puntlv, be ng 
stir yuan * men (muiTK.ii ), wire pr s •in at the dr it 1 ol Socrates. 
Before this Phil •Ini': had rm irned t) Italy, w‘ err he wa. the 
fea-iu-r of Arhytis. TTe entered deeply inti the distinctively 
Pythagorean number theory, p irtieul irly dv - ] hng on the 
properties inhere it in the tie \id - the sum of the lir.st four; 
numbers, con a-qaenllv the fourth triau.; il • r n ■ 1 : 1 1 ’ ) -r, th * h inn Ivs 
(s e /’//. Pyth ry. ap. Pan!. It: hi. p. 712) — whieh he rallnl great, 
all-powerful, and nll-produein r. The eye it Pythagorean oath 
was ta 1 : n by the s;i red Idrae'ys. The discovery of the regular 
s >lid s is attributed t > Pyth-igoris by Eudenms, and Empedocles * 
i; stat' d to luve been the first who maintain -d Put there arc- 
four elem -nts. Phil >1 ins, roirie'ding dies - id. us, held that the 
element. ire nature of b >db*s d-p. sod; on their form, and aligned 
the tetrahedron t /lire, t!ie o: tahedron to ah’, the ieo .ai edron . 
to. water, and the mb* to eirth; the d idee «.V lr*u he a-.sig.ied j 
to a fifth el -in *nt, aeth -r, or, as s >. 11 • think, t> the iinive"x' ! 
f -.e - Plat, dc PL Ph. ii. 6, in h<: or Co b xr/e^poe r.'/e to-' 701-0; 
r Jj u* and Stiib. Ed. Phy . i. 10, h ro,- 'fl j\ • 

L :ir\-, ho.vever superfieial roui th • i:t indpolut »f (»i>;ervaLi--ii, 
’.idle f"‘S e>ned*’ it>!e kn nv! .1 of g ,»in Try and •rvr.-a g*. a . 

! ripu.^r to th- * stud}’ of t v s • ie *. FoIIialij 1 t’e* a--ni h ' 

Phdolaus r..-gen*d -d th ■ s ed a; a “ ui'-.'m*- and h eu .:iy " (.f 
t!ie b idilv y> irts ; he also a.ii.a d a sihe jif l si’ll. v.!i<-s- 
existence in th? b idr is in exf ■ on < -amt of s n. 

Philnkuis was th.* first to pr *p m 1 1 tie*, do Trin? of tlie motion 
"f the c-art 1; so rn 1 alt ‘.’but e t‘ is di-srin- to !Vt‘ but 

there is no ev dene-- in support of then* vie \ . Ihu In:; suppo ;-.-d 
that tli • .-.phe’e of tlie fixed ..1 .r; the h pi. .net ;, t a* sim, inomi 
and eirth, al 1 movnl round th- e.-utrd fir-, w’o. { h- rail d the 
hearth of the tiniv-r-, the h i.is- of Zen. aid t'--e moth, r of 
the god; (s.*e St >b. Ed. Phys. \. 4SS); but a; t‘ <-.e made up 
oiil v r nine revolving b idies he rou« --iv. d, in an or.l m< e with his 
number t'n-ory,a tenth, w’hi- h h - '\,lh-d coiml -r-earih. <-i-ri\fr..n-. 

1 IT suppos ’d th * , m to be a di V of fdass w !,i.- h reiii . ; . the light 
of the universe. He raid ’ the lu ur month eonsist ». j().\ davs, 
the lunar year of yyp a id th * solar year of To; 1 , day.;, lie* was 
t : ;e first who pul)hs!v*d a b .0!: on tin* Pythagorean doctrines, 

1 treatise of wlii'eh PLt-i m idr use in the composition of his 
Timaeus. This work cd tiv Pythagorean, to whieh the mystical 
name B lk\ ll is sometim- s given, s '-m.. to have consisted ! 
of three books : (r) H */i' K»hr/<..,> eont linin'.; a general account 
of the? origin and arrangement of the niiiwr.,.*: (2) Ncp) t/Eat f ,»s\ 
an exposition of the na'turc of number:;; ($) J lepi c/ze^fysg on 

th- nature of the soul. 

• 

1 !!•)• kli 1 .l.ices |'iis life between Hie yvln ami o^th f)l\ mpiaTs 
(190-300 h.c.). 1 brwa^ a contemporary of Sn r*v-.;»nd 1 ^-morritus, 

but senior to them, ami was probably ^n,< *, . t unior % to J£mpc- ' 

docl^s, so that iiu birth may be placed at about .gSo. 
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See Boeckli, Philolaus lies Pxtha^otccrs l ehmi nchst dev lit utl. 
tf;uAni seuwk II ci A rs (larlm, iMio); Seluuirsehiin.lt, Die angeblulus 
.s. 1 ' ; )\ 1 ties Philolaus (lbo.j); also luibiicius, Dihliothtm 

1:1 at in, /.ellcr, llistoiv of it reek 1 'hilosofdiv ; l h.ujnu-t, Pvthagoie 
it la [duinsn(due f*v. f hai;orn ienne % lovtenavt Us frui*h:cuis Je J t hilolau\ 
at d' An lulus (1^7.;); lh. (loniyiiTZ, Creek Thmwrs (I'hij;. Iran >. 
(lorn), 1. 1^ \ Ml Sl i ( b :l,l ’l authorities there quoted; also art. 

I'Yrii.a.oK \s. b'. -r ir.igiut nts see Kilter ami i'relh i, 7 //v/. Philoboph. 

eh. ii. 1 

PHILOLOGY, the generally accepted comprehensive name 
for the study ul the word (Gr. Afyos'), or languages; it designates 
that branch of knowledge which deals with human speech, and 
with ah that speech discloses as to the nature and history ol 
man. Philology has two principal divisions, corresponding 
to the two use.-, ol “word *’ or “speech/’ as Mgnilving either 
what is said or the language in wluch it is said, as either the 
thought expressed which, when ncordul, takes the form of 
literature or the instrumentality ot its expression : these 
divisions are the li Urarv and the linguistic. Not all study of 
literature, indeed, is philological : as when, for example, the 
records of the ancient Chinese are ransuked for notices of 
a-'lrnnotuical or im-U urological phenomena, or the principles of 
gi ometry are h anud fioni the textbook of a Gm k sage; while, 
on the other band, to study Ptolemy and Euclid lor the history 
of the scic nci s represented by them is philological more than 
scientific. Again, the study of language itself lias its literary 
sale : as whi n the vocabulary ol a comniunitv (sav of the ancient 
indo Kuiopcans or Anans) is taken as a dunum nt lrom wdiich 
to infer the range and grade oi knowledge of its speakers, their 
eiiYiimstnnccs and tlair institutions, 'fhe two divisions thus 
do not admit ol absolute distinction and separation, though 
for some time past tending: toward greater independents. The 
literary is the nidi r ol the two; it even occupied until recently 
tlie whole field, since the scientific study of language itself has 
arisen only within the mth century. Till then, literary philology 
included linguistic, as a merely subordinate and auxiliary part, 
the knowledge ol a language being the necessary key to a know 
l.<lge ol the hi-irature written in that language. When, there- 
fore, instead of stiuhing uu h language by itself for the sake 
of it ; own literature nun began to compare one language with 
another, in onhr to bring to light their relationships, their 
si nu tun . 1 , their histories, the name “ comparative philology” 
naturally enough suggested itseli and came into use for the new* 
method; and this name, awkward and trivial though it may be, 
has hi come so In inly lixt d in English usage that it can be only 
slowly, il at all, displai ul. European mage (especially German) 
buds n ote strongly than English to restrict tlie* name philology 
to its older olnce, and to employ for the recent branch of know- 
1« dge a sj.ecilic term, like those that have gained more or less 
< unv..< v w ith us also; a c glottic, gdossoiouy, linguistics, linguistic 
sc-'Vite. science of langi age, and the like. It is not a question 
<1 ;d -.obit*’ [a oj.riety or i f.rnctness, since the word philology 
1 ; m Us nature wide enough to imply all language study oi 
whatever hind; it is one. rather, of the convenient distinction 
of methods that have grown too iuilcpi talent and important 
to 1 e am longer well included under a common name. 

h The Saenei 0/ Lu'.y/uige in general. 

Philology in all its departments, began and grew up as 
ru-e/eal; the history of our civilization made the study of 
Gr* ek and Latin long li e exclusive, stdl longer the 
j’.vdummaiit and reyil.it mg. meupution of m cular , 

. rholarship. 'Hu* Hebrew an/1 its literature were held 
apart, as something ot a different order, as sacred. It was not 
imagined H >t any tongue to which culture and literature 
did not lend importance was worthy ot serious attention from 
scholar.-;. The first essays in comparison, likewise, were madt* 
upon the classical tongues, and were as erroneous in method 
and lertile in lalse conclusions as w r as to he expected, considering 
the narrowness of view and the controlling prejudices of those 
who made them ; and 1 fit admission of Hebrew to the comparison 
only add ’d to the contusion. 'Fhe change which the past 
century has seen has bem a part of thu general scientific move- 
ment of the ago, whieh has brought about the establishment 
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of so many new branches of knowledge, noth historical ami 
physical, by l he ab mdonmcnt of shackling prejudices, the 
freedom of inquiry, the recognition of the dignity ol all knovv- 
K ’go. the widi -reaching assemblage of fac'ts and their objective 
eoinj. iri-’Oii, and the it Milting constant improv eiiient of method. 
Literary philology has had it., full share of advantage lmm this 
mow r.ivnt; but liii;rui.a : * philology has been actually created 
hv it out o! the crude observations and wild deductions ol 
earlier times, as truly as chemi.try out of alchemv . or geolog v 
out of diluv cousin. It is unnecessary here to follow out the 
detail, oi the development ; but we may well rcter to the decisive 
infhienn* ol one discovery, the decisive action ol one scholar. 
It was the discovery ol the i pn ul relationship of the Arvan 
or Indo Liin>i»ean language-,. depending in great measure upon 
the introduction of the Sanskrit as a term in their comparison, 
and demonstrated and worked out by the German scholar Ihpp, 
that loundcd the science of linguistic philology. While there 
is abundant room for lurthcr improvement, it vet appears that 
the grand features of philologie study, in all its departments, 
are now so distinctly drawn that no revolution of its methods, 
hut only thi ir modification in minor resj rets, is henceforth 
probable. How and for vvlut purposes to investigate the 
literature ol any people (philology in the more proper si use), 
combining the knowledge thus obtained with that derived from 
other sources; how to study and set forth the material and 
structure and combinations of a language (grammar), or ol a 
body of related languages (comparative grammar); how to 
co-ordinate and interpret the general phenomena ol language, 
ns variously illustrated in the infinitely varying facts of differcm 
tongues, so a. to exhibit its nature as a lactor in human history 
* id its methods of litr and growth (linguistic science) these 
are what philology teaches. 

The study ol language is a division of the general science of 
anthropology (y.r.), and is akin to all the re.t in respect to its 
Relation to objects and its methods. Man as we now see him 
i nthropo- i.. a twofold being : in part the child of nature, as 
J ° vy ' to his capacities and desires, his endowments of 

mind and body; in part the creature ol education, bv train- 
ing in the knowledge, the arts, the social conduct, of which 
his predecessors have gained nossession. And the problem 
of anthropology is this ; how natural man ha. become 
cultivated man; how a being thus endowed bv nature should 
have begun and carried on the processes of acijuisition which 
have brought him to his present state. The results of his 
led rcssors' labours are not transomled for his benefit into 
nitural instincts, in language or in anything else. The child 
ol the most civilized race, il isolated and lelt wholly lo his own 
r ■-.onrcis, aid -d hv neither the example nor the instruc lion of 
fns fellows, would no more speak the speech of his ancestors 
than he would build their houses, fashion their clothes, prac the 
anv of their arts, inherit their knowledge or wealth. In fact . 
he would pn.-wss no language, no ails, no wealth, but would 
have to go to work to acquire them, by the sime pro< t s M 
which began to win them for the* first hum;. a beings, (hi- 
adwintage he would doubtless enjoy : the chsivndant ol a 
cultivated race has an enhanced aptitude lor the n < epfon « >t 
cultivation; he is more cultivable; and this i. an elcnunt that 
has to be allowed for in comparing pns- nt conditions with past 
a. influencing the rate of progress, but nothing more. In aU 
other respects it is mail with the endowments which we now 
find him possessed of, but destitute of the gradually accumulated 
results of the exercise of his faculties, whose progress we have 
to explain. And it is, as a matter <>t necessity, bv studying 
recent observable modes of acquisition, and transferring them, 
with due allowance for different cirrumstam os, to the more 
primitive periods, that the question of first acquisition or origin ! 
is to be s lived, for language as for tools, fnr arts for family 
and social organization, and the rest. There is just as much 
and just as little reason for assuming miraculous interfi renc.e 
and aid in one of these departments as in another. If men 
have been left to themselves to make and improve instruments, j 
to form and perfect modes of social organization, by implanted 


| powers directed by natural desires, and under the pressure o$ 
1 c.minManccs, then also to make a. id change the signs that 
constitute their speech. All expressions, as all instruments, are 
at present, and have luen through the known past, made and 
changed by the men who use them; the same will have been the 
1 ease in the unknown or prehistoric past. And we command 
now enough of the history of language, with the processes ol 
its lile and growth, to determine with confidence its inode of 
origin - within certain limits, as will appear below. 

It is bcvnnd all question, in the first place, that the desire 
of communication was the only lone directly impelling men 
to the production of language. Man's sociality, cause of 
his disposition to band together with his fellows, Lantruajrc- 
h>r lower and for higher purpo.es, lor mutual help making. 
n:id for sympathy, is one ol his most fundamental character- 
istics To understand tho.e about one and to be understood 
by them is now, and must have bem from the very beginning, 
a prime necessity of human c\istenrc; we cannot conceive of 
man. even in his most undeveloped state, a* without the recogni- 
tion ol it. ( 'ommumcat ion is still the universally recognized 
office ol specih and to the immense majority of speakers the 
only one; the common man knows no other, and tan only with 
( difficulty and imperfectly be brought to see that then* is anv 
other; of the added distinctness and reach of mental action 
, which the possession of such an in trumentalitv gives him he 
is wholly unconscious : and it is obvious that what the compara- 
tively cultivated being of to-day can hardly he made to realize 
(an never have acted upon the lirst min as a motive to action. 

1 1 may perhaps he made a question which of the two uses of 
speech, ( oinmumeatiun or the La dilation of thought, is the 
hgl.er; there i an be no question, at any rate, that the former 
is the broader and the n ore fundamental. That the kind and 
degree ol thinking which we do nowadavs would he impossible 
without language s.gn-. is true enough; hut so also it would he 
impossible without written signs. That there was a time 
when men had to do what mental work they could without 
the help ol writing, as an art not yet devised, we have no dillb 
cully in n al /ing, because the art is of comparatively recent 
device, and ‘.here are still < oiniuunities enough that are winking 
without it; it is much harder to realize that there was a tinfe 
when speak'ng also was an art not vet attained, and that men 
had to (any on their rude and rudimentary thinking without 
it. \\ riling too vva,. dcvi.-.cd lor cou-ciuiis purposes of com- 
munication only; its esotinc lists, like those ol .speech, were 
al lirst umuspn ted, and incapable ol a» ling a^ an inducement ; 
thev were not nolle id until made experience of, and then only 
bv those who look beiKath the surface of things. There is no 
annlogv < loser and more instnn Lvc than this In tween speech 
and writing, lint analogies are abundant elsewhere in the 
h .ton of human deve'/opment. Kvrrv where it is the lower 
a. id more obvious indtii ernents that are first effective, and that 
k «»d gradually to the possesion o! what selves and stimulates 
higher wants. All the ails and iudu - tries have grown out ol 
men’s effort to g< t enough to ( at and piuki l ion against cold and 
le nt just as language, with a 1 ! it-. imes, out ol men’s effort to 
communicate with their h How- 1 . As a solitary man now would 
never form even 1 lie lx gamings of q.i i ( h, as one separated Ironi 
m piety unlearns Ins spi . eh bv d;-.n c ami la comes virtually 
dumb, <-■) t;. r ly man, with ah h.s powirs, would never have 
acquired speech, save as to there powers was added sociality 
with the needs it hi ought. We might conceive of a solitary 
man as housing and dieting bine-ell, devising rude tools, and 
thus lifting himself a st« p from wildcats toward cultivation; 
but.vve cannot cone eive ol him as ever li arming to talk. R (.cogni- 
tion of the iinpul.se to communication as the efficient cause of 
language making is an clement of primary importance in the 
theory ot the origin ol language*. No (•m* who cither haves it 
out ol account or denies it. w 11. however ingenious and enter- 
taining His speculations, c\.sl any nul light on* the earliest 
history of speech. To inquire under w hut peculiar circumstance^ 
in connexion with what mode ol individual or combined action, 
a first outfuiir t ol oral expn. ion may haw taken place, is* on 
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tT:o other hand, quite futile. The needed circumstances were | 
always present wlu n human beings were in one another's society ; j 
there was an incessant drawing-on to attempts at mutual ! 
understanding which met with occasional, and then ever more 
frequent and complete success. There inheres in most reasoning J 
upon this subject the routed assumption, governing opinion even 
when not openlv upheld or consciously made, that conceptions 
have real natural names, and that in a state of nature these will 
.somehow break forth and reveal themselves under iuvouring 
circumstances. The falsity of such a view is shown by oui 
whole further discussion. 

The charm ter of the motive force to speech determined the 
character of the beginnings ot speec h. That was first signified 
Beginnings which was most capable of intelligible signification, 
of Speech not that which was first in order of importance, 
and Writing..^ } » N any standard which we can appl} to it, 

or first in order ot concept ional development. All attempts to j 
determine the first spoken signs by asking what should have | 
most impressed the mind of primitive man are and must be | 
failures. It was the exigencies and possibilities of practical 
life, in conditions quite out of reach of our distinct conccp- , 
tiou, that prescribed the earliest signs of communication. So, : 
by a true and instructive analogy, the beginnings of writing ( 
are rude depictions of visible objects; it is now thoroughly ; 
recognized that no alphabet, of whatever present character, 
can have originated in any other way; everything else is gradu- 
allv arrived at from that as. indeed, in the ingeniously shaping 
hands of man, from any central body of signs, though but ol 
small extent , all else is attainable by processes of analogy and 
adaptation and transfer. Now what is it that, is directly 
sigiiifiable in the world about us? Evidently the separate 
acts and qualities of sensible obje* ts, and nothing else. In 
writing, or signification to the eye, the first element is the rude 
depiction of the outline of an object, or of that one of the sum 
of its ( haracteristic qualities whit h the eye takes note of and the , 
hand is capable of intelligibly reproducing; irom that the mind 
understands the whole complex object itself, and thru whatever 
iurthcr mav in the circumstances of its use be suggested by it. 
So, for example, tin* picture of a tree signifies primarily a tree, 
Uien perhaps wood, something made of wood, and so on; that i 
of a pair ol outstretched wings signifies sei ondarily flight, then j 
soaring, height, and whatever else these may lead to. No | 
coni retc thing is signifiable in its totality or otherwise than by 
a facile analysis of its constituent qualities and a selection of 
the one which is both sufficiently characteristic in itself and 
capable of being called up by a sign before the mind addressed. 

And what quality shall be selected depends in great measure 
upon the instrumentality used for its signification. Of such 
instrument instrumentalities men possess a considerable variety. 
talitles of We must leave out of account that of depiction, as j 
Expression. just instanced, because its employment belongs to 
a much more advanced state of cultivation, and leads the 


earliest human language may be said to have been a language 
of gesture signs; indeed, there exist at the present day such 
gesture-languages as those in use between roving tribes ol 
different speech that from time to time meet one another (t lu* 
most noted example is that of the gesture-language, of a vcr\ 
considerable degree of development, ol the prairie tribes ol 
American Indians); or such signs as are the natural resort of 
those who by dealness are cut off from ordinary spoken inter- 
course with their fellows. Yet there never can have been a 
stage or period in which all the three instrumentalities w< re 
not put to use together. In fact, they are still all used together; 
that is even now' an ineffective speaking to w hieh grimace and 
gesture (“ action,” as Demosthenes called them) arc not added 
as enforcers; and the lower the grade of development and culture 
of a language, the more important, even for intelligibility, is 

their addition. But voice has won to itself the __ . 

, . . , , . • The Voice. 

duct and almost exclusive part in comiminu ation, 

insomuch that we call all communication ” language ” (/>. 
" tonguiness ”) just as a race of mutes might call it “ handiness ” 
and talk (bv gesture) of a handiness of grimace. This is not 
in the least because of any closer connexion of the thinking 
apparatus with the muscles that act to produce audible sounds 
than with those that act to produce visible motions; not because 
there are natural uttered names for conception > any more than 
natural gestured names, it is simply a case of “ survival of 
the fittest,” or analogous to the process by which iron has become 
the exclusive material of swords, and gold and silver of money : 
because, namely, experience has shown this to be the material 
best adapted to this special use. The advantages of voice are 
numerous and obvious. There is first its economy, as employing 
a mechanism that is available for little else, and leaving free 
lor other purposes those indispensable instruments the hands. 
Then there is its superior percept iblcness : its nice differences 
impress themselves upon the sense at a distance at which visible 
motions become indistinct; they are not hidden by intervening 
objects; they allow the eyes of the listener as well as the hands 
of the speaker to be employed in other useful work ; they arc as 
plain in the dark as in the light ; and they are able to catch and 
command the attention of one who is not to be reached in any 
other way. We might add as the third advantage a superior 
capability of variation and combination on the part of spoken 
sounds; but this is not to be insisted on, inasmuch as we hardly 
know what a gesture language might, have become if men's 
ingenuity in expression had been expended through all time 
j upon its elaboration; and the superiority, however real, can 
hardly have been obvious enough to serve as a motive : certainly, 
there are spoken languages now existing whose abundance of 
resources falls short of what is attainable; by gesture. Oral 
utterance is the form which expression has inevitably taken, 
the sum of man's endowments being what it is; but it would be 
a mistake to ^suppose that a necessity of any other kind is 
involved in their relation. The fundamental conditions of 


way to the invention not of speci h but of the analogous and 
auxiliary art of writing. There remain gesture, or changes of 
position of tht; various parts of the body, especially of the j 
most mobile parts, the arms and hands; grimace, or the changes | 
of expression of the features of the countenance (in strictness, 
a variety of the preceding); and utterance, or the production 
of audible sound. It cannot be doubted that, in the first stages 
of communicative expression, all these three were used together, 
each for the particular purposes which it was best calculated 
to serve. The nearest approach to such action that is now j 
possible is when two persons, wholly ignorant of one another's , 
speech, meet and need to communicate -an imperfect corrc- j 
spondenee, because each is G ained to habits of expression "and I 
works consciously, and with the advantage of long experience, | 
towards making himself understood; yet it is good for its main ! 
purpose. What they do, to reach mutual comprehension, is j 
like what the first speechless nu n, unconsciously and infinitely 
more slowly* learned to do : face, hands, body, voice, are all 
put to use. It Ts altogether probable that gesture at first 
performed the principal part, even to such extent that the 


speech arc man's grade of intellectual power and his social 
instinct; these being given, his expression follows, availing 
itself of what means it finds best suited to its purpose; if voice 
had been wanting it would have taken the next best. So, in 
certain well-known cases, a marked arbstic gift on the part of 
individuals deprived ol the use of hands has found means of 
exercise in the feet instead. But men in general have hands, 
instruments of exquisite tact and power, to serve the needs of 
their intellect; and so voice* also, to provide and use the tools 
of thought; there is no error in maintaining that the voice is 
given us for speech, if only we do not proceed to draw from such 
a dictum false conclusions as to the relation between thought 
and utterance. Man is created with bodily instruments .suited 
to do tlie work prescribed by his mental capacities; therein 
lies the harmony of his endowment. 

ft is through imitation that all signification becomes directly 
suggestive. The first written signs are (as already noticed") 
the depictions of visible objects, and could be nation 
nothing else; and, by the same necessity, the first m * ° n ' 
uttered signs were the imitations of audible sounds. To reproduce 
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•my sound of which the originating cause or the circumstances 
of production are known, J brings up of course before the con- 
ception that sound, along with the originator, or circumstances 
of origination, or whatever else max be naturally associated with 
it. There are two special directions in which this mode of sign 
making is fruit tul : imitation of the sounds of external nature 
(as the cries ot animals and the noises of inanimate objects 
when in motion or a< ted on bv other objects) and imitation oi 
human sound-. The two are essentially one in principle, 
although by some held apart, or even opposed to each other, as 
rcspc< tively the imitative or onomatopoetie and the exdamatorv 
or intcrjectional beginnings ot speech: they differ onl\ in their 
spheres of significance, the one being especiallv suggestive ot 
external objects, the other of inward feelings. There are natural 
human tones, indicative of finding, as there are natural gestures, 
poses, modes ot tacial expression, which either are imrnediatelv 
intelligible to us (as is the warning cry of the hen to the day- 
old chicken), or have their value. taught us by our earliest 
experiences. If we he; r a cry of joy or a shriek of pain, a laugh 
or a groan, we need no explanation in words to tell us what it 
signifies any more than when we see a sad face or a drooping 
attitude. So also the characteristic erv or act of anvthing . 
outside ourselves, if even rudely imitated, is to us an effective | 
reminder and awakener of concept ion. W e have no reason i 
to question that such were the suggestions of the beginnings , 
ol uttered expression. The same means have made their eon I 
trihutions to language even down to our own day: we call words 
so produced “ onomatopoetie ” (/.<*. “ name-making ’’), after 
the example ol the Greeks, who could not conceive that aetualh < 
new additions to language should be made in any other way. j 
What and how wide the range of the imitative principle, and j 
what amount of language-signs it was capable of yielding, is a j 
subject lor special investigation or rather, of speculation, since 
anything like exact knowledge in regard to it will never be 
attained; and the matter is one of altogether secondary con 
sequence; it is sufficient for our purpose that enough could j 
certainly be won in this way to serve as the effective germs ol 
speech. 

All the natural means of expression arc still at our command, 
and arc put to more or less use by us, and their products are as 
intelligible to us as thev have been to any generation 
of our ancestors, back to the very first. They arc 
analogous also to the means of communication of the lower j 
animals; this, so far as we know, consists in observing and 1 
interpreting one another’s movements and natural sounds j 
(where there are such). Hut language is a step beyond this, j 
and different from it. To make language, the intent to signify ! 
must be present. A cry wrung out by pain, or a laugh of 
amusement, though intelligible, is not language; either of them, 
if consciously reproduced in order to signify to another pain or 
pleasure, is language. So a cough within hearing of any one 
attracts his attention; but to cough, or to produce any other 
sound, articulate or inarticulate, for the purpose of attracting ! 
another's attention, is to commit an act of language-making, 
such as in human history preceded in abundance the establish- I 
merit of definite traditional signs for conceptions. Here begins i 
to appear the division between human language and all brute | 
expression; since we do not know that any animal but man ever j 
definitely took this step. It would be highly interesting to find I 
out jiist how near any come to it; and to this point ought to be ' 
especially directed the attention of those who arc investigating 
the communication of the lower animals in its relation to human 
communication. Among the animals of highest intelligence 
that associate with man and learn something of his wavs, a 
certain amount of sign-making expressly for communication 
is not to be denied: the dog that barks at a door because he 
knows that somebody will come and let him in is an instance of 
it; perhaps, in wild life, the throwing out of sentinel birds from 
a flock, whose warning cry shall advertise their fellows of the 
threat of clanger, is as near an approach to it as is anywhere 
made. 

But the actual permanent beginnings of speech are only 


| reached when the natural basis is still further abandoned, and 
j signs begin to be used, not because their natural suggestive- 
• ness is seen in them, but by imitation, from the Language 
example of others who have bten observed to use Conven - 

the same sign for the same purpo.se. Then for the tionat. 

; first time the means of communication becomes something 
to be handed down, rather than made anew bv each indi- 
vidual; it takes on that traditional character which is the 
' essential character of all human institutions, which appears not 
less in the forms of social organization, the due. is of religious 
I ceremonial, the methods of art and the arts, than in language. 
That all existing speech, and all known recorded speech, 
purely traditional, cannot at all be questioned. It is proved 
even by the single fact that for any given conception then' arc 
as many different spoken signs as there are languages say a 
thousand (this number is rather far within than bevood the 
truth), each of them intelligible to him who has learnt d to use 
it and to associate it with the conception to which it 1 h longs, 
but unintelligible to the usi rs of the nine bundled and ninety- 
nine other signs, as these are all unintelligible to him; unless, 
indeed, he learn a few of them also, even as at the beginning he 
learned the one that he calls his own. \\ hat single sign, and 
what set of signs, any individual shall use, dcpe-nels upon the 
community into the midst e>f which he is east, by birth or other 
circumstances. during his first years. That it does not de pend 
upon his race is demonstrated by lads the most numerous and 
various; the Alrican whose purity of descent is attested by every 
feature is found all over the* world speaking just: that language, 
or jargon, into tlu* midst of which the* fates of present or former 
slavery have brought his parents; every e'ivilized community 
contains ele*mcnts of various lineage, combined into one by 
unity ol speech; and instances arc* frequent enough where whole 
nations speak a tongue of which their ane'estors knew nothing 
for example, the Celtic Gauls and the Germanic* Normans ol 
France spe ak the dialect ol a geographic. ally insignificant district 
in central Italy, while we ourselves can hardlv litter a se nte nee* 
or write a line without bringing in more or less of that same 
dialect. There is not an item ol any tongue (4I which we know 
anything that is 14 natural ” expression, or to the* possession of 
which its speaker is brought by birth instead ol bv education* 
there is even very little* that is tract. ably founded on such 
natural expression; even w here O/ms or human attribution 
reigns supreme, and the original t /mr/5 or natural significance 
has disappeared and is onlv to be* found bv theoretic- indue lion 
(as vve have found it above). It seems to .some* as if a name* like 
cuckoo (one of the- most st taking av a leblc e ;oc s e>l onomatopoeia) 
were a “ natural " one; but the re is ju.-t as much Oitrw in it as 
in any other name: it implies the observation ol an aggregate* ol 
qualities in a certain bird, and the- selection of one among them 
as the convenient basis of a mutual understanding when the bird 
is in question; every animal conspicuous to us must have its 
designation, won in one wav or another: and in this ease to 
imitate the characteristic: erv is the* most avai lable way. If 
anvthing but convenience and availabilitv were involved, all 
our names lor animals vv ould have* to be* and to re main imitations 
of tlu* sounds thev* make. That the'- name of cuckoo is applied 
also to the female and young, and at ot he r than the singing 
season, and then to related species wholi dci not make the same 
sound — all he lps to show the essentiallv e onv cntmnal character 
of even this name*. An analogous process of elimination ol 
original meaning, and reduction to the value of conventional 
designation nierdv, is to be* se*e*n in every part of language 
throughout its whole history. Since men ceased to derive* their 
name’s from signs having a natural suggest- ve-ness, and began 
to make them from either names already in use with an under- 
stood value*, e-very ne*w name; has had ils e tymology and its 
historical occasion as, for example, the.name quoro}- line from 
the* t\vo-se'ore (qunrantoine) of days ol precautionary confine- 
ment. or volume from its being rolled up. or book fnyn a beech- 
wood staff, or copper from Cyprus, or Iwuicb Iroin a fancied 
infiue’ne e of the* moon, or priest from being an older (7 rpcir/jrrrprj?) 
person, or butterfly from the butter-yellow colyur of a ccrta u 
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common species : evrry part of our language, as of every other, 
is full of surli examples— hut, when once the name is applied, 
it belongs to that to which it is applied, and no longer to its 
relatives In etymology; its origin is neglected, and its form may 
Ik- gradually changed beyond recognition, or its meaning so Jar 
altered that comparison with the original shall seem a joke or an 
absurdity. 'This is a regular and essential part of the process 
of name making in all human speech, and from the very begin- 
ning of the history of speech ; in fact (.is pointed out above), the 
latter can onlv be said to ha\e begun when this process was 
successfully initiated, when utteicd signs began to be. what they 
have ever .since continued to be, conventional, or dependent 
onlv on a mutual understanding. Thus alone did language gain 
the capacity ot unlimited growth and development. The sphere 
and scope of natural expression are narrowlv bounded : but there 
is no end to the resources of conventional sign-making. 

It is well to point out here that this change of the basis ol 
men’s communication irom natural suggestiveness to mutual 
Brute understanding, and the consequent purely cuiivcii- 
Specc h tional character of all human language, in its everv 
and human p lir t and particle, puts an absolute line of demarca- 
Speeth. tion between the latter and the means of communi- 
cation of all the lower animals. The two are not of the same 
kind, anv more than human society in its variety of organi- 
zation is of the same kind with the instinctive herding of 
wild cattle or swarming of injects, any more than human 
architecture with the inMin< ti\c burrowing of the fox and nest- 
building of the bird, any more than human indiMrv and accu- 
mulation of capital with the instinctive hoarding of bees and 
beavers. In all these cases alike the iu lion of men is a result 
of the adaptation of means at hand to the* satisfaction of felt 
needs, or of purposes dimly perceived at first, but growing 
clearer with gradually acquired experience. Man is the only 
being that has established institution^- gr.aliiallv accumulated 
and perfee ted results of the exert ise of powe rs analogous in kind 
to, but greatly differing in degree Jrom, those ol the* lower 
animals. The difference in degree* of endowment does not 
constitute the djj'lere-nee in language, it onlv leads to it. There 
was a time when all existing human beings were as destitute of 
• language as the dog; and that time* would mine* again for am 
number of human beings who should be cut off (if that were 
practicable) from all instruction by their fellows: only thev 
would at once proceed to recreate language, .society and arts 
by the same steps by which their own remote ancestors created 
those which we now possess; while the dog would remain what 
he and his ancestors have always been, a crc-aturc* of very 
superior intelligence, indeed, as compared with most, of 
infinite intelligence; as compared with many, vet incapable of 
rising by the acquisition of culture through the formation and 
development of traditional institutions. There is just the same 
sallus existent in the difference between man’s conventional 
speech and the natural e omnuinieation of the lower races as in 
that between men’s forms e>f soeiclv and the* instinctive associa- 
tions of the lower raee^; but it is no greater and no other; it is 
neither more absolute and characteristic nor more difficult to 
explain. Hence those who put iorward language* as the distinc- 
tion between man and the lower animals, and those who look 
upon our language* as the same in kind with the means of com- 
munication of the lower ii Min : d i, onlv much more complete and 
perfect, fail alike to comprehend the true* nature of language, 
and arc alike wrong in their arguments and conclusions. No 
addition to or multiplication of brute speoch would make j 
an) thing like human speech; the two arc* separated by a step ; 
which no animal below man has ever taken; and, on t lie other 
hand, language is only the most conspicuous among ‘those 
institutions the development of which has constituted human 
progress, while their possession constitutes human culture. 

With the question of the origin of man, whether or not 
developed out of lower animal forms, intermediate to the 
anthropoid ape* language has nothing to do, nor c an its study , 
ever be made Fo contribute anything to the solution of that ; 
question, ll tjure once existed creatures above tihe apes and j 


below man, who were extirpated by primitive man as his especial 
rivals in the struggle for existence, or became extinct in anv 
other way. there is no difficulty in supposing them to have 
possessed forms of speech, more rudimentary and impel led than 
ours. At any rate, all existing human speei h is one* in the 
essential characteristics which we have thus Inr noted or shall 
hcrealtcr have* to consider, even a- humanity is oik* in its 
distinction trom the lower animals; tl'c diffYnue'cs are in non- 
essentials. All speech is one in the- sense that everv human 
be'ine ol whatever race he* inav be, is capable ol Language 
neejiiiring anv existing tongue, and ot using it for and 

the* same* purposes lor which its present possessors Culture. 

use it, with such power and effect as his individual capaeitv 
allows, and w ithout anv essential change in the mental ope ration, 
carried e»n by means ot speech even as he* may acquire* am 
i other of the- items ol culture belonging to a race* not his own. 
The difference between emploving one language and another is 
like* that between emploving one instrument and another in 
mechanical ails; one instrument may be better than another, 
and max enable its user to turn out better work, but the human 
ingenuity behind both is the* same*, and works in the* same wav. 
Nor has the making of language anything whatever to do with 
making man what lie* is, as an animal species having a certain 
physical form and intellectual endowment. Being what he b 
by nature, man has bv the: de velopment of language and other 
institutions become what lie* is by culture*. His aeejuired culture 
is the mrcssury result of his native endowment, not th • 
contrary. The acquisition ot the first stumbling beginnings 
of a superior means of communication had no more* influence to 
raise him from a simian to a human being than the present high 
culture and perfected speech of certain races has to lift them up 
to something more than human and speeifieallv different from 
the* raevs of inferior culture. It cannot, be too absoJutelv laid 
down that differences of language, down to tie* possession of 
language* at all, are differences only in respee-t to education and 
culture. 

How long man, after he came into such being as lie now is, 
physiralh and intellectually, continued to e*omrnnni< ate with 
imitative signs ol direct significane'e, when the /» evc / op . 
production of traditional signs began, how rapidlv ment of 
they were accumulated, and how long anv t raevs ol innguage- 
th»*ir imitative* origin c lave to them— these and the s/ ^ ns * 

| like questions it is at present idle* to try to answer even con joe - 
, turally : just as it is to seek to determine when the first instru- 
ments were used, how soon they were shaped instead of being 
lelt crude, at what, epoch fire was reduced to serv ice, and so on. 
The stages ol development and their succession are* dear enough; 
to fix tlmir c hronology will doubtless never be found practicable. 

. There is much reason for holding, as some do, that the very first 
items ol culture were hardest to win and cost most, time, the 
; rate of accumulation (as in the case of capital) increasing with 
the amount accumulated. Beyond all reasonable question, 
howeve r, there was a positively long period of purc*ly imitative 
signs, and a longer one of mixed imitative and traditional ones, 
the latter gradually gaining upon the former, before the 
present condition of things was re*acherl, when the production 
of new signs by imitation is only sporadic and of the utmost 
| rarity, and all language signs besides are traditional, their 
increase in any community being solely by variation and 
combination, and by borrowing from oth<*r communities. 

Of what, nature, in various respects, this earliest, language- 
material was is sufficiently clear. The signs, in the first place, 
wi re of the sort that we e'all “ roots." By this is 
only meant that they were integral signs, signific ant Thc f ootm 
in thc ; r entirety, not divisible into parts, of which stn * c ' 
one signified one thing and another another thing, or of which one* 
gave the main significance, while another was an added sign of 
kind or relation. In a language ot developed structure like our 
own, we arrive* at such “ roots mainly by an artificial stripping- 
off of the signs of relation which almost everv word still has, or 
can be shown to have once had. \w.un-cost~U ness, for example, 
cost is the centi ally significant element; so far as English is 
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concerned it is a root, ahout which cluster a whole body of forms 
and derivative; : if we could follow its history no farther it 
would hi* to us an ultimate root, as much so as bind or sing or 
mean. Hut we tan follow it up, to the Latin compound con-sta , 
a root .s la with a prefixed formative element con. Then *ta, 
which in slightly varied forms we find in a whole body of related 
tongues oafled " 1 ndo-Kiiropean,” having in them all the same 
'lignifn ance “ stand/' is an Indo-European root, and to us an 
ultimate one. because we can lolknv its history no farther; but 
there always remains the possibility that it is as far from being 
actually origin. d as is the English root cost : that is to say, it is 
not within our power ever to get back to the really primitive ele- 
ments of speei h and to demonstrate their character bv positive 
evidence. Tin reason for accepting a primitive root -stage of 
language is in great part theoretical : because nothing else is 
reconcilable with any acceptable view of the origin of language. 
The law of the simplicity of beginnings is an absolute one for 
everything ol the nature of an institution, for every gradually 
developed product of the exercise of human faculties. That an 
original speech sign should be of double character, one part of 
it meaning thh and another part that, or one part radical and 
the other lormative, is as inconceivable as that the first instru- 
ments should have had handles, or the first shelters a front room 
and a back one. Hut this theoretical reason finds all the 
historical support which it needs in the fact that, through all the 
observable periods of language-history we see lormative elements 
coming from words originally independent, and not from any- 
thing else, 'finis, in the example just taken, the -//- of costliness 
is a suffix of so recent growth that its whole history is distinctly 
traceable; it is simply our adjective like , worn down in both form 
and meaning to a subordinate value in combination with certain 
words to which it was appended, and then added freely as a I 
sufiix to any word from w hich it was desired to make a derivative 
adjective- -or, later but more often, a derivative adverb. The 
ties \ is miK’h older (though only Germanic), and its history 
obscurer; it contains, in fact, two parts, neither of them of 
demonstrable origin; but there are equivalent later suffixes, as 
ship in hardship and dam in wisdom, whose derivation from 
independent, words (shape, doom) is beyond question. The 
un- of uncost! incss is still more ancient (being Indo-European), 
and its probably pronominal origin hardly available as an 
illustration; but the comparatively modern prefix be -, of become , 
belit , ivc., comes from the independent preposition by , by the 
same process as -/y or -//- from like. And the con which has 
contributed its part to the making of the quasi-root cost is also 
in origin identical with the Latin preposition cum, “ with." Hv 
all the known lads of later language-growth we are driven to 
the opinion that every formative element goes back to some 
previously existing independent word; and hence that in 
analysing our present words we are retracing the steps of an 
earlier synthesis, or following up the history of our formed words 
toward the unformed roots out of which they have grown. The 
doctrine of the historical growth of language-structure leads by 
a logical necessity to that of a root-stage in the history of all 
language; the only means ol avoiding the latter H the assumption 
of a miraculous element in the former. 

Of what phonetic form were the earliest traditional speech- 
signs i>, so far as essentials are concerned, to be inferred with 
Earliest reasonable eertaintv. Thev were doubtless articu- 
Phunctlc late : that is to saw composed of alternating con.so- 
Forms. nant and vowel sounds, like our present speech; and 
they probably contained a part of the same sounds which we 
now use. All human language is of this character; there are no 
sounds in any tongue which are not learned and reproduced as 
easily by children of one race as of another; all dialects admit, a 
like phonetic analysis, and are representable by alphabetic signs; 
and the leading sounds, consonant and vowel, are even practi- 
cally the same, in all; though every dialect has its own (for the 
most part, readily definable and imitablc) niceties of their 
pronunciation, while certain sounds are rare, or even met with 
only ini a single group of 'languages or in a single language. 
Articulate sounds are such as are capable of being combined 


I with others into that succession of distinct yet connectable 
I syllables which is the characteristic of human speech-utterance. 

( The name “ articulate " belongs to this utterance, as dis- 
tinguished from inarticulate human sounds and cries and from 
the sounds made by the lower animals. The word itself is 
I Latin, by translation from the Greek, and, though very widely 
misunderstood, and even deliberately misapplied in some 
languages to designate all sound, of whatever kind, uttered by 
any living creature, is a most happily chosen and truly descrip- 
tive term. It signifies “ jointed/* or broken up into successive 
parts, like a limb or stem; the joints are the syllables; and the 
syllabic structure is mainly effected by the alternation of closer 
or consonant sounds with opener or vowel sounds. The simplest 
syllabic combination (as the facts of language show) is that 
of a single consonant with a following vowel; and there are 
languages even now existing which reject any other. Ilcnce 
there is much plausibility in the view that the first speech-signs 
will have had this phonetic form and been monosyllabic, or 
dissyllabic only by repetition (reduplication) of one syllable, 
such as the speech of very young children shows to have a 
peculiar ease and naturalness. The point, however, is one of 
only secondary importance, and may be left to the further 
progress of phonetic study to settle, if it can; the root-theory, 
at any rate, is not bound to any definite form or extent of root, 
but only denies that there can have been any grammatical 
structure in language except by development in connexion with 
I experience in the use of language. What particular sounds, and 
how many, made up the first spoken alphabet is also a matter 
ol conjecture merely; they are likely to have been the closest 
consonants and the openest vowels, medial utterances being of 
later development. 

As regards their significant value, the first language-signs 
must have denoted those physical ads and qualities which are 
directly apprehensible by the senses; both because Character 
these alone are directly signifiable, and because it of Early 
was only they that untrained human beings had speech. 
i the power to deal with or the occasion to use. Such signs 
i would then be applied to more intellectual ust* as last as there 
was occasion for it. The whole history of language, down 
: to our own day, is full of examples of the reduction of physicaf 
terms and phrases to t he* expression of non-physical conceptions 
| and relations; we can hardly write a line without, giving illustra- 
1 lions of this kind of linguistic growth. So pervading is it , that 
' we never regard ourselves as having read the history of any 
intellectual or moral term till we have traced it back to a physical 
j origin. And we are still all the time drawing figurative compari- 
sons between material and moral things and processes, and 
calling the latter by the names of the former. There has never 
been any difficulty in providing for new knowledge and more 
refined thought by putting to new uses the earlier and grosser 
materials of speech. 

As a matter of course, whatever we now signify by our simple 
expressions for simple acts, wants, and the like, was intended to 
he signified through the first speei h- signs by the users of them. 

1 Hut to us, with our elaborated apparatus of speech, the sentence, 
i comprised of subject and predicate, with a verb or special 
| predicative word to signify the predication, is established as the 
norm of expression, and we regard everything else as an abbrevi- 
! ated sentence, or as involving a virtual sentence. With a view 
to this we must have “ parts of speech”: that is, words held 
apart in office from one another, each usable, for such and such a 
purpose and no other, and answering a due variety of purposes, 
so that when they are combined they fit together, as parts 
composing a whole, and the desired meaning is made clear. 
Inflexions, too, lend their aid; or else auxiliary words of various 
kinds answering the same purpose — namely, of determining the 
relations of the members of the sentence.* Hut all our success 
in understanding the earliest, stages of language depends upon 
our power to connive a state ol things where none of these 
distinctions were established, where one specth-sign was like 
another, calling up a conception in its indefinite entirety, and 
leaving the Vi rcum stances of the case to limit *its applicaticfri, 
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Such a language is far below ours in explicitness; but it would 
suffice for a great deal of successful communication; indeed (as 
will be shown farther on) there are many languages even now- 
in existence which arc little better off. So a lo >k oi approx al 
nr disgust, a gesture ol beckoning or repulsion, a grunt of assent 
or inijiiirv, is as significant as a sentence, ine.ins a sentence, is 
tran-latable into a .sentence, and hence may even in a certain 
way be called a sentence; and in the same way but only so, the 
original roots of language mav be said to have been sentences. 
In point of fact, between the holophrjstic gesture or uttered sign 
and the sentenre which we can now substitute for it lor example 
between the sign of bc< koning and the equivalent sentence, “ 1 
want you to come here " lie's th(' whole historv ol development 
of inflective speech. 

What has been this history ot development, how the first 
scanty and formless signs have been changed into tie* immense 
Develop ~ variety and fullness of existing speech, it is of course 
went of impossible to point out in detail, or by demonstration 
Language () j f arLs ^ luvause nearly the whole process is hidden 
in the darkness of ail impenetrable past. The only way to east 
any light upon it is by careful induction from the change and 
growth which are seen to have been going on in the reca nt periods 
tor which wc have recorded evident e, or which are going on at 
the present time. Of some' groups of related languages we 
can read the life for three or four thousand vears back, and by 
comparison can infer it much tarther; and the knowledge thus 
won is what wc have to apply to the explanation of pe riods and 
languages otherwise unknown. Nothing has a right to be 
admitted as a factor in language-growth of which the action is 
not demonstrable in recorded language. Our own family of 
languages is the one of whose development, most is known, by 
observation and well- warranted inference; and it may be well 
here to sketch the most important teatures of its history, by 
way of general illustration. 

Apparently the earliest class-distinction traceable in Tndo- 
European speech is that of pronominal roots, or signs oi position, 
in incio. lrom tin* more general mass oi roots. It. is not a 
European formal di.-t inotion, marked by a structural difference, 
Speech. but, so far as can be seen, is founded only on the 
•assignment by usage of certain elements to certain offices. 
Formal distinction began with combination, the addition of one 
element to another, their fusion into a single word, and the 
reduction of the one part to a subordinate value, as sign of a 
certain modification of meaning oi th<- olher. Thus, doubtless 
by endings of pronominal origin, were made the frst verb 
forms, or words used only when predication was intended (since 
that is all that makes a \erh), convex ing at first a distinc tion 
of persons only, then of persons and numbers, while the further 
distinctions of tense and mode were by degrees added. To the 
nouns, which became nouns by the setting up of the separate 
and special class of verbs, were added in like manner distinctions 
of case, of number, and of gender. With the separation ol 
noun and verb, and the establishment of their rc-,pr< tive in 
flexion, the creative work of language-making L virtually done; 
the rest is a matter of differentiation of uses. For the noun 
(noun substantive) and the adjective (noun adjective) become 
two parts of speech only by a gradually deepened separation of 
use; there is no original or formal distinction between them; 
the pronouns as a rule merely add the noun-inflexion to a special 
set of stems; adverbs arc a part of the same formation as noun- 
eases; prepositions are adverbs with a specialized construction, 
of secondary growth; conjunctions are the products of a like 
specialization; arti< Icy, where found at all, are merely weakened 
demonstratives and numerals. 

To the process of form-making, as exhibited in this history, 
belong two parts : the one external, consisting in the addition 
of one existing element of speech to another and their combina- I 
lion into a single word ; the other internal, consisting in the adap- | 
tation of # the compound to its special use and involving the \ 
subordination |f one element to the other. Both parts appear j 
also abundantly in other departments of language-change, and 
throughout the xvhole history of our languages; nothing has to be 


assumed ior the earliest formations which is not plainly illustrated 
in tiie Lit- st. For example, the last important addition to the 
formative apparatus of English is the common adverb-making 
suffix -/y, coming, as already pointed out, from the independent 
adjective* like. There was nothing at first to distinguish 
compound like godly (godlike) from one like storm-tossed, save 
that the former was more adaptable than the* other to xvidei 
' uses; resemblance* is an idea easily generalized into appurtenance 
1 and the- like, and the conversion of godlike to godly is a simple 
result ot the processes ol phonetic change described farther 
on. The* extension of the same clement to combination with 
adjectives instead of nouns, and its conversion Lo adverb 
making value. is a mile'll more striking case* ot adaptation, and 
is nearly limited to English among the (iermanic languages that 
have* turned like into a suffix. A similar striking case of com- 
bination and adaptation is seen in the Romanic adverb making 
Millix mentc or incut, coming from the Latin al dative niehte, 
" with mind." So, to m^ke a Romanic future like donnerni , 

| “ I shall give," there was needed in the fird place the pre- 
existing elements domin', “ to give," and ai, “ 1 have," and their 
combination; but this is only a part; the other indispensable 
part is tlu; gradual adaptation of a phrase meaning “ I have 
[something before me] for giving" to the expression of simple 
iuturitx, donabo. So far as the adaptation is concerned the 
| ease is quite parallel to that of fai domic , “ 1 have given,*’ 
Ne. (equivalent phrases or combinations are found in many 
languages), xvhere the*, expression of possession of something that 
is acted on has been in like manner modified into the expression 
of past action. Paralle l in both combination and adaptation 
is the past tense loved, according to a widely accepter] theory, 
lrom love-did , while xve have again the same adaptation without 
combination in the equivalent phrase did love. 

That these are examples of the process by which the whole in- 
lle-ctive structure of I nd. -European language was built up admits 
of no reasonable question. Our belief that it is so rests upon the 
solid foundation that we can demonstrate* no other process, and 
that this one is sufficie-nt. It is true that we. can prove? such an 
origin lor our formative elements in only a small minority of 
instances; but this is just what was to be expected, considering 
what xve know of the. disguising process of language growth. 
No one? would guess in the* mere y of ably (for able-ly) the presence 
of the adjective like, any more than in the altered final of sent 
and the shortened vowel of led the effect of a did one-e added to 
send and lead. The true history of these forms can be shown, 
because there happen to be other facts lei L in existence to show it; 

; where such facts are not within reach xve are left to infer by 
analogy from the known to the unknown. The validity of our 
inference can only be shaken by showing that there art? forms 
incapable of having been made in this way, or that there are and 
have been other ways of making forms. Of the former there is 
c\ identic bpt small chance; if a noun-form meaning “with 
mind " can become the means ol conversion of all the adjectives 
of a language into adverbs, and a verb meaning “ have " (and, 

} el earlier, “ seize ") of signifying both future and past time, 
there is obviously nothing that is impossible of attainment by 
such means. As regards the latter, no one appears to have 
ex cn attempted to demonstrate the genesis of formative elements 
in any other way during the historical periods of language; it 
is simply assumed that the. early methods of language-making 
will have been something different from and superior in spon- 
taneity and fruitlulne- , to the later ones; that certain forms, 
or forms at certain periods, were made out and -out, as forms; 
that signs of formal distinction somehow exuded from routs 
| and stems; that original words were many-membered, and that 
a formative value settled in some member of them -and the like. 
Such doctrines are purely fanciful, and so opposed to the teach- 
ings both of observation and of sound theory that the epithet 
absurd is hardly too strong to apply to tlu-in. 1 f the later races, of 
developed intelligence, and trained in the methods of a fuller 
expression, can only win a new form by a long and gradual pro- 
cess of combination and adaptation, why should the earlier and 
comparatively untrained generations have been able to do any 
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hotter ? The advantage ought to be. if anywhere, on our side. 1 
The progress ot language in every department, areompanving 
ah formal an ^ representing the advance of the race, on the I 
Liiements whole, in the art of speaking as in other arts, is from 1 

«nco , the grosser to the more refined, from the physical ; 
Materia.. the moral and intellectual, from the material 

to the formal. The conversion of compounds into forms, bv the 
’eduction of one of their elements to formative value, is simple 
a part, ol the general process which also creates auxiliaries and 
form-words and connectives, all the vocabulary of mind, and all 
the figurative phraseology that gi\es lile and vigour to our 
speech. If a copula, expressive of the grammatical relation ol 
predication, could be won only by attenuation of the meaning, 
of verbs signifying “ grow,” “ breathe,” “ stand," and the like; 
if our auxiliaries of tense and mode all go traceablv back to 
words of physit al meaning (as have to “ seize," may to “ be great 
or strong," shall to “ be under penalty," and so on): if of conics 
lrom the comp iratively physical off? and for lrom ” be/ore, jor- 
ward if relative pronouns are specialized demonstratives and 
interrogative*; if right means etymologically "straight," and 
wrong means “ twisted if spirit is “ blowing,” and intellect a 
“ picking out among,” and understanding a " getting beneath," 
and development an “unfolding”; if an event takes place or 
conies to pass, and then drops out of mind and is forgotten (opposite 
ol gotten ) — then it is of no avail to object to the grossness of 
any of the processes by which, in earlier language or in later, 
the expression of formal relations is won. The mental sense of 
the relation expressed is entirely superior to and independent 
ol the means ol its expression, lie who, to express the plural ol 
man, says what is equivalent to man-man or heap-man (devices 
which are met with in not a few languages) has just as good a 
sense of plurality as he who says men or homines', that sense is 
no more degraded in him by the coarseness of the phrase he uses 
to signify it than is our own sense of eventuality and ol pastness j 
by the undisguised coarseness of take place and have been . Tn 
short, it is to be laid down with the utmost distinctness and 
confidence, as a law of language-growth, that there is nothing 
formal anvwlure in language which was not once material; 
that the lormal is made out of the material, by processes which 
began in the earliest history of language and are still in action. 

We have dropped hire the restriction to our own or fndo- | 
European language with which we began, because it is evident 
Laws of that what is true of this lamilv of speech, one of the 
Change and most highly organized that exist, may a ho be true of 
Urowth. t| u * ri .st must be true of them, unless some valid 
evidence be found to the contrary. The unity of human nature 
makes human speech alike in the character ol its beginnings and 
in the general features of its after-history. Everywhere among 
men a certain store ol expression, body of traditional signs of 
thought, being given, as used by a certain community, it is 
capable of increase on certain accordant lines, and only on them. 
In some languages, and under peculiar circumstances, borrowing 
is a great means of increase; but it is the most external and least 
organically important of all. Out-and-out invention (which, so 
lar as we can see, must be of the kind called by us onomato- 
poeic) is found to play only a very insignificant, part in the 
historical periods of language clearly because there are other 
and easier modes of gaining new expression for what needs to be 
expressed. In the course of phonetic change a word sometimes 
varies into two (or more) for;' and makes so many words, which 
are differently turned to account. Everything beyond this 
must be the product of combination; there is no other way, so 
far as concerns the externals of speech. Then, partly as accom- 
panying and aiding this external growth, partly as separate from 
and supplementing it, there is in all language an internal growth, j 
making no appearance in the audible part of speech, consisting j 
in multiplication of meanings, their modification in the way of 
precision or comprehension or correctness, the restriction of 
words to certain uses, and so on. Along with these, too, a con- 
stant change of phonetic form constitutes an inseparable part 
of the life of language. Speech is no more stable with respect to 
the sounds of which it is composed than with respect to its 


grammatical forms, its vocabulary, or the body of conceptions 
signified by it. liven nearly related languages differ as much in 
their spoken alphabets and the combinations of sounds they 
admit, and in their uttered forms of words historically the same, 
us in any other part; and the same ks true of local dialects and 
of class dialects within the same community. Phonetic change 
has nothing whatever to do with change of meaning; the two 
arc the product of wholly independent tendencies. Sometimes, 
indeed, they chance to coincide, as in the distinction of minute 
“ small," and minute “ moment but it is only by chance, as 
the spoken accordance of second in its two meanings (" next” 
and " sixtieth of a minute ”) shows; words that maintain their 
identity of value most obstinately, like the numerals, are liable 
to vary indefinitely in form (so jour, jidvor , quaiuor , r«Wa/>-cs, 
tve., from an original kwetwor - ; five , quinque , 7 reVrc, coic, &c., from 
penkwe - while, on the other hand, two and three show as striking 
an accordance of form as of meaning through all the same 
languages); what is far the most common is that the word 
becomes very unlike its former self in both /espects, like priest 
lrom the Greek 7r/)C(r/JiTcpos (presbyter), literally “older man.” 
Human convenience is, to be sure, the governing motive in 
both changes; but it is convenience of two different kinds : the 
one mental, depending on the fact (pointed out above) that a 
name when once applied belongs to the thing to which it is 
applied, to the disregard of its etymological connexions, does not 
need to be changed when the thing changes, and is ready for 
new application to anything that can be brought into one class 
with the latter; and the other physical, depending on the organs 
ol speech and their successive movements, by which the sounds 
that make up the word are produced. Phonetic convenience is 
economy of effort on the part ol those organs; and to no other law 
than that of economy of utterance have any of the phenomena 
of phonetic change been tound traceable (though it is also to be 
noted that some phenomena have not hitherto been successfully 
brought under it, and that the way of effecting this is still 
unclear). “ Euphony,” which used to be appealed to as explana- 
tion, is a false principle, except so far ns the term may be made 
an idealized synonym of economy. The ear fiivls that agreeable 
which the organs of utterance find facile. Economy in utterance 
is no isolated tendency; it is the same that plays its part in all* 
other kinds of human action, and in language appears equally 
in the abbreviation of the sentence by leaving out parts that can 
be spared without loss of intelligibility. It is an insidious 
tendency, always lying in wait, like gravitation, to pull down 
what is not sufficiently held up— the holding up iorce in lan- 
guage being the faithfulness of tradition, or accurate repro- 
duction by the learner and user of the signs which he has acquired. 
Xo generation of men has any intention to speak otherwise than 
as its predecessor has spoken, or any consciousness that it is 
doing so; and yet, from generation to generation, words arc 
shortened, sounds are assimilated to one another, and one 
element passes out of use while a new’ one is introduced. Abbre- 
viation and assimilation are the most conspicuous depart- 
ments of phonetic change, and those in which the nature of the 
governing tendency is most plainly seen. I aken by itself, 
one sound is as easy as another to the person who has accustomed 
himself to it from childhood; and those which the young child 
most easily acquires are not those which in the history of speech 
are least liable to alteration; it is c* penally in the combinal.nns 
and transitions of rapid speaking that the tongue, as it ware, 
finds out for itself easier ways of performing its task, by dmpp : ng 
and slurring and adapting. To trace out the infinitely wined 
items of this change, to co-ordinate and compare them and 
discover their reasons, constitutes a special department of 
language-study, which is treated under the head ol Phonktics. 
It only needs to be pointed out here that phonetic change plays 
a necessary part in the structural d< v«loprnent of language, 

| by integratingcompound words through fusion and loss of identity 
of their component parts, and, what is of yet more importance, 
by converting them into forms, through d.sgu|;e of identity of 
one of the parts and its phonetic subordination to the other part. 
It is this tliat turns, for example, the compound god-like into 
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the derivative godly, the compound lovc-did into the verbal 
form loved. And yet one further result sometimes follows : an 
internal change is wrought by phonetic influence in the body of 
a word, which change then may in the further history of the 
word be left as the sole means of distinction between one form 
am; another. It is thus that, in the most recent period, the 
distinction, of led from lead and met from meet and so on has been 
made; the added auxiliary which originally made these preterites 
induced a shortening of the root vowel, and this was left behind 
when the auxiliary disappeared by the usual process of abbrevia- 
tion. It is in the same way that the distinctions of men from 
man, of were from was, of set irom sit, with all their analogues, 
were brought about : bv a modification of vowel-sound (Ger. 
Umlaut) occasioned by the presence in the following syllable of an 
1 vowel, which in the older stages of the language is still to be seen 
there. And the distinctions of sing, sang, sung and stmg, of bind , 
bound, band and bond , are certainly of the same kind, though they 
go back so far in the history of our family of languages that their 
beginnings are not >;et clearly demonstrable; they were in their 
origin phonetic accidents, inorganic, mere accompaniments 1 
and results of external combinations which bore the office ot 
distinction of meaning and were sufficient to it; in some of our 
languages they have been disregarded and effaced, in others they 
have risen to prominent importance. To regard these internal 
changes as primary and organic is parallel with assuming the 
primariness of the formative apparatus of language in general; 
like this, it ignores the positive evidence we have of the secondary 
production of such differences; they are, like everything else in 
linguistic structure, the outcome of combination and adaptation. 

Borrowing, or the taking-in of material out of another language, 
has been more than once referred to above as sometimes an 
important element in language-history, though less 
orAUxing deep-reaching an d organic than the rest. There is 
nothing anomalous about borrowing; it is rather 
in essential accordance with the whole process of language- 
acquisition. All our names were adopted by us because they • 
were already in use by others; and a community is in the same . 
way capable of taking a new name from a community with which 
it comes in contact as an individual from individuals. Not that 
rt seeks or admits in this way new names for old things; but it 
accepts new things along with the names that seem to belong to 
them. Hence any degree of intercourse between one community 
and another, leading to exchange of products or of knowledge, 
is sure to lead also to some borrowing of names; and there is 
hardly a language in the world, except of races occupying 
peculiarly isolated positions, that docs not contain a certain 
amount of foreign material thus won, even as our English has 
elements in its vocabulary from half the other tongues in the 
world. The scale of borrowing is greatly increased when one 
people becomes the pupil of another in respect of its civilization : 
hence the abundant classical elements in all the European 
tongues, even the non-Romanic; hence the Arabic material in 
Persian and Turkish and Malay; hence the Chinese in Japanese* 
and Corean ; and, as a further result, even dead languages, like 
the Greek and Latin and the Sanskrit, become stores to lu* drawn 
upon in that learned and conscious quest ol new expression 
which in the school-stage ot culture supplements or even in a 
measure replaces the unconscious growth of natural speech. 
So, in mixture of communities, which is a highly-intensified 
form of contact and intercourse, there follows such mixture of 
speech as the conditions of the case determine; yet not a mixture 
on equal terms, through all the departments of vocabulary and 
grammar; the resulting speech (just as when two individuals learn j 
to speak alike) is essentially that of the one constituent oj the • 
new community, with more or less material borrowed from that 
of the other. What is most easily taken in out of another 
language is the names <4 concrete things; every degree of removal 
from this involves additional difficulty — names of abstract 
things, epithets, verbs, connectives, forms. Indeed, tin* borrow- 
ing of forms in t(ie highest sense, or forms of inflexion, is well- 
nigh or quite impossible; no example of it has been demonstrated 
in«any of the historical periods of language, thouglt it is some- 


times adventurously assumed as a part of prehistoric growth. 
How nearly it may be approached is instanced by the prese nce 
in English of such learned plurals as phenomena and strata. This 
extreme resistance to mixture in the department of inflexion is 
the ground on which some deny the possibility of mixture m 
language, and hence the existence of such a thing as a niixei 
{ language. The difference is mainly a \erbal one; but it would 
I seem about as reasonable to deny that a region is inundated so 
long as the tops of its highest mountains arc above water. 
According to the simple and natural meaning of the term, nearly 
all languages are mixed, in varying degree and within varying 
limits, which the circumstances of each ('use must explain. 

These are the leading processes of change seen at work in 
all present speech and in all known past speech, and hence to 
be regarded as having worked through the whole history of 
speech. By their operation every existing tongue has been 
developed out oi its rudimentary radical condition to that 
in which we now see it. .The variety of existing languages 
is wellnigh infinite, not only in their material but in their 
degree ol development and the kind of resulting structure. 
Just as the earlier stages in the history of the use of tools are 
exemplified even at the present day by races w hich have never 
advanced beyond them, so is it in regard to language also- - 
and, of course, in the latter case as in the former, this state of 
things strengthens and establishes the theory’ of a gradual 
development. There is not an element of linguistic structure 
possessed by some languages which is not wanting in 
others; and there are even tongues which have no Isolatln x 

° Languages. 

formal structure, and which cannot be shown ever 
to have advanced out of the radical stage. The most noted 
example of such a rudimentary tongue is the Chinese, which 
in its present condition lacks all formal distinction of the 
parts of speech, all inflexion, all derivation; each of its 
words (all of them monosyllables) is an integral sign, not 
divisible into parts of separate significance; and each in 
general is usable wherever the radical idea is wanted, with the 
value of one part of speech or another, as determined by the 
connexion in which it stands; a condition parallel with that 
in which Indo-European speech may be regarded as existing 
prior to the beginnings of its career of formal development 
briefly sketched above. And there are other tongues, related 
and unrelated to Chinese, of which the same description, or one 
nearly like it, might be given. To call such languages radical 
is by no means to maintain that they exhibit the primal roots 
of human speech, unchanged or only phonetically changed, or 
that they have known nothing of the combination of element 
with element. Of some of them the roots are in greater or 
less part dissyllabic; and we do not yet know that all dis- 
syllabism, and even that all complexity of syllable beyond a 
single consonant with following vowel, is not the result ol 
combination .or reduplication. But all combination is not 
torm-tnaking; it needs a whole class of combinations, with a 
recognized common element in them producing a recognized 
common modification of meaning, to make a form. The same 
elements which (in Latin, and even to some extent in English 
also) arc of formal value in um stunt and pre-diet lack that 
character in cost and preach ; the same like which makes 
adverbs in tru-ly and right-ly is present without any such value 
in such and which (from so-like and who-like ); cost and preach , 
and such and which , are as purely radical in English as other 
words of which we do not happen to be able to demonstrate 
the composite character. And so a Chinese monosyllable 
or an Egyptian or Polynesian dissyllable is radical, unless there 
can be demonstrated in sonic part of it a formative value; and 
a language wholly compost'd of such words is a root-language. 
Recent investigation goes to show that Chinese had at some 
period of its history a formal development, since extinguished 
by the same processes of phonetic decay which in English have 
wiped out so many signs of a formal character and brought back 
so considerable a part of the vocabulary to monosyllabism. In 
languages thus constituted the only possible external alteration 
is that phonetic change to which all human speech, from the 
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\i_tv beginning of it* trad i tionul life, is liable; the only growth 
is internal, by*that multiplication and adaptation and improve- 
ment of meaning* which is equally an inseparable part of all 
Lmguage-histun . This may include the reduction of certain 
elements to the value ot auxiliaries, particles, form-words, such 
as play an important part in analytical tongues like English, and 
are perhaps also instanced in prehistoric Indo-European speech 
by the class ot pronominal roots. Phrases take the place of 
compounds and of inflexions, and the same element may have 
an auxiliary value in certain connexions while retaining its full 
torce in others, like, lor instance, our own have. It is not easy 
to define the distinction between such phrase-collocations and 
the beginning* of agglutination; \et the distinction itself is 
m general clearly enough to be drawn (like that in Ereneli 
between donna ai and ni donut') whin the whole habit of the 
language i.> well understood. 

Such languages, constituting the small minority of human 
tongues, are wont to be called “•isolating,” i.r. using each 
\ggiuti- element by itself, in its integral form. All besides 
native 1. an- are “ agglutinative,” or more or less compounded 
xuaxe. s. into words containing a formal part, an indicator 

of class-value. Here the differences, in kind and degree, 
are very great ; the variety ranges from a scantiness hardly 
superior to ( hinesc isolation up to an intricacy compared 
with which Indo European structure is hardly fuller than 
(Tiinese. Some brief charm tcrization of the various families 
of language in this respect will be given farther on, in eon 
nexion with their classification. The attempt is also made to j 
classify the great mass of agglutinating tongues under different j 
heads : those are ranked as simply “ agglutinative in which 
there is a general conservation ot the separate identity of root or 
stem on the one hand, and of formative element, sulfix or prefix, 
inti'cti * on other; while the name “ inflective,” used in a 
tc ll * higher and pregnant sense, isgiven to those that admit 
a superior fusion and integration of the two parts, to the disguise 
and loss of separate identity, and, yet more, with the develop- 
ment of an internal change as auxiliary to or as substitute for j 
the original agglutination. Hilt there is no term in linguistic j 
science so uncertain of moaning, so arbitrary of application, so ' 
dependent on the idiosyncrasy of its user, as the term ” inflec- 
tive.” Any language ought to have the right to be called in- ; 
fleetive that has inflexion : that is, that not merely distinguishes : 
parts of speech and roots and stems formally from one another, | 
but also conjugates its verbs and declines its nouns; and the I 
name is sometimes so used. If, again, it be strictly limited to j 
signify the possession of inner flexion of roots and stems (as if j 
simply agglutinated forms could be called “ exflective ”), it 
marks only a difference of degree of agglutination, and should 
be carefully used as so doing. As describing the fundamental : 
and predominant character of language-structure, it belongs ! 
to only one family of languages, the Semitic, when* most of the 
work of grammatical distinction is done by internal changes of | 
vow el, the origin of which thus far eludes all attempts at explana- ! 
tion. Hv perhaps the majority of students of language it is, as 1 
a generally descriptive title, restricted to that family and one 
other, the lndo European or Lndo-Germanic ; but such a classi- 
fication is not to be approved, for, in respect to this character- 1 
i.*tie, lndo European speech ranks not with Semitic but with 
the great body of agglutinative tongues. To few of these can 
the name be altogether denied, since there is hardly a body of 
related dialects in existence that does not exhibit some items j 
of “inflective” structure; the Aryan is only the one among ; 
them that has most to show. Outside the Semitic, at any rate, 
one should not speak of inflective and non-inflective languages, 1 
but only of languages more inflective and less inflective. j 

To account for the great and striking differences of structure 
among human languages is beyond the power of the linguistic 
student, and will doubtless always continue so. Wc 
Structure arc not likely to be able even to demonstrate a corre- 
lation of capacities, saying that a race which has 
lone this and that in other departments of human activity 
might have been expected to form such and such a language. 


Every tongue represents the general outcome of the capacity 
of a race as exerted in this particular direction, under the 
influence of historical circumstances which we can have no 
hope ol tracing. There are striking apparent anomalies to 
be noted. The Chinese and the Egyptians have 1 shown them- 
selves to be among the most gifted races the earth has 
known ; but the Chinese tongue is of unsurpassed jejune- 
ncss, and the Egyptian, in point of structure, little better, 
while among the wild tribes of Africa and America we find 
tongues of cverv grade, up to a high one, or to the highest. 
This shows clearly enough that mental power is not measured 
by language-structure. But any other linguistic test would 
prove equally insufficient. On the whole, the value and rank 
of a language are determined bv what its users have made it 
do. The reflex action of its speech on the mind and culture of 
a people is a theme of high interest, but of extreme difficulty, 
and apt to lead its investigators away into empty declamation; 
taking everything together, its amount, as is shown by the 
instances already referred to, is but small* The question is 
simply one of the facilitation of work by the use of one set of 
tools rather than another; and a poor tool in skilful hands can 
do vastly better work than the best tool in unskilful hands — 
even as tin* ancient Egyptians, without steel or steam, turned 
out products which, both lor colossal grandeur and for exquisite 
finish, are the despair of modern engineers and artists. In such 
a history of development as that of human speech a fortunate 
turn may lead to results of unforeseen value; the earlier steps 
determine the later in a degree quite beyond their own intrinsic 
importance. Even thing in language depends upon habit and 
analogy; and the formation of habit is a slow' process, while 
the habit once formed exercises a constraining as well as a 
guiding influence. Hence the persistency of language-struc- 
ture : when a certain sum and kind of expression is produced, 
and made to answer the purposes of expression, it remains 
the same* by inertia; a shiit of direction becomes of extreme 
difficulty. No other reason can at present be given why in 
historical time there has been no marked development out. of 
one grade ol structure into another ; but the fact no more shakes 
the linguistic scholar’s belief in the growth of structure than the 
absence ol new animal species worked out under his eyes shakes* 
the confidence, of the believer in animal development. The 
modifying causes and their modes of action are clearly seen, 
and there is no limit to the results of their action except what is 
imposed by circumstances. 

It is in vain to attempt to use dates in language-history, 
to sav when this or that step in development was taken, and how 
long a period it cost, especially now that the changed view's 
as to the antiquity of man are making it probable that only 
a small part of the whole history is brought w'ithin the reach 
(‘veil of our deductions from the most ancient unity of 
recorded dialects. At any rate, for aught that we Origin of 
know or have reason to believe, all existing dialects Speech . 

are equally old; every one alike has the whole immeasurable 
past of ianguage-life behind it, has reached its present 
condition by advance along its own line of growth and 
change from the first beginnings of human expression. Many 
of these separate lines we clearly see to converge and unite, 
as we follow' them back into the past ; but whether 
they all ultimately converge to one point is a question quite 
beyond our power to answer. If in this immensity of time 
many languages have won so little, if everywhere language- 
growth has been so slow, then we can only differ as to whether 
it. is reasonably certain, or probable, or only possible, that there 
should jiuve been a considerable first period of human existence 
without traditional speech, and a yet more considerable one 
before the fixation of so much as should leave abiding true' s in 
its descendants, and that meanwhile the race should have 
multiplied and scattered into independent communities. And 
the mere possibility is enough to exclude all dogmatic assertion 
of the unity of origin of human speech, even aborning unity of 
origin of th<j human race. For to prove that identity by the 
still existing facts of language is utterly out of the question; 
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the metamorphosing effect of constant change has been too 
great to allow it. In point of fact, taking languages as they 
now exist. only those have been shown related which possess 
a common structure, or have together grown out of the more 
primitive radical Mage, since structure pio\cs itself a more 
constant and reliable evidence than material. And this is 
likely ever to be the ease; at any rate, to trace all the world's 
languages so far Lack toward their beginning-; as to lind in them 
evidences of identity is bevo.nd the wildest hope. \\ e must 
be content wr.h demonstrating lor those beginnings a unity oi 
kmd as alike a ImhIv of ic>rmlt •--> roots. Hut. on the other hand, 
since this unitv is renllv deinon.stiateil, since all structure is 
the result of growth, and no degree of difference of structure, 
aav more than ol difference of material, re I uses explanation as 
the result of dbcurdant growth from identical beginnings, it is 
equally inadmissible to claim that the diversities ot language 
pmve it to have had different beginnings. That is to say, the 
(]uestion of the undy of speech, and yet more that of the unity 
ot the luce, i- b.N^md the reach of the student of language; 
the k -t \ ii w lie can attain is the hypothetical one, that, if 
the race k one, the beginnings of speech were perhaps onc- 
but pro 1 -ably not. even tin n. 'Phis negative conclusion is 
so clear!) established as to leave no cxeusi* for the still olt- 
rcpcat' d attempts to press language into service on either side 
of the controversy respecting human unity of race. 

That all making and changing ot language is by the art of 
its speakers is too obvious to call for discussion. No other 
Unconscious h*rce capable of acting and of producing effects is 
Growth either demonstrable or conceivable as concerned 
through in the work. The doctrine that language is an 
individuals. or g an j snit gi owing bv its own inherent powers, 
exempt from the interference of those who use it, is simply 
an indrleii.-ible paradox. Kvcry woid that is uttered is so 
by an act of human will, at first in imitation of others, then 
more and more by a formed and controlling habit; it is acces- 
sible to no change except by influences working in the speaker’s 
mind and leading him to make it otherwise. Not that he is 
aware ul this, or d. reels his ac tion ’ nowingly to that end. The 
whole process is uncoiv -cic>us. If any implication of reflective 
T>r intended action can he shown to inhere in any doc trine ol , 
linguistic science, it vitiates that doctrine. The attitude of 1 he 
ordinary speaker tow an is his language is that of unreasoning 
acceptance ; it seems to him that his names for things are 
their real nanu-;. and all others unintelligent nicknames; he 
thinks him -ell to po.w x -> his speech by the same tenure as hk 
.sight or hearing: it k “ natural " to him (or. if he reasons about 
it, he attribute*-, it to a divine* origin, as races beginning to 
philosophize are wont to ascribe their various social institutions 
to their gods); he knows nothing ot its structure and relations; 
it never occurs to him to find fault with it, or to deem it insuffi- 
cient and add to or change it: he k wholly unaware that it 
does rlumg*?. lie simply satisfies his social needs ot communi- 
cation by means of it; and if lie has anything to express that 
is different trorn what has been expressed before, he takes the 
shortest w ;iv to a provision for the need; while any relaxation 
of the energy ot utterance tends to a variation in the uttered 
combm.itiojj- : and thus changes come by his act. though with- j 
out his knowledge, llis sole objec t is, on the basis of what : 
language In* ha-, to make known his thought in the most c on- . 
veniuit way to his kllovv; everything eke iollows with and 
Irom that. Hun. an nature and circumstances being what they 
are, what follows actually is, as already shown, incessant 
growth and change. For it we have not to seek special disturb- , 
ing cause, in the history of the speakers, although such.may 
come in to heighten and quicken the change; we know that 
even in a small community, on a narrow islet, cut off from all . 
intercourse with other communities, the speech would grow j 
diffcient — as certainly, if not as rapidly, as anywhere in the 
world- and only by the action of its speakers: not that the ! 
speakers of a kfnguiage act in unison and simultaneously to , 
produce* a given change. This must begin in an individual, 
or* more nr less accordantly in a limited number of Individuals, 


and spread from such example through the community. Initia- 
tion by otic or a few, acceptance and adoption by the rest- 
such is the necessary method of all linguistic change, and to be 
read as plainly in the facts of change now going on among our- 
! selves as in those of former language. The doctrine of the 
inaccessibility of language to other action than that of its 
speakers does not imply a power in tlv? individual speaker to 
create or alter anything in the common speech, any more than 
it implies his desire to do so. W hat he suggest ■ by his example 
must be approved by the imitation of his fellows, in order to 
become language. The common speech is the common pro 
perty, and no one person has any more power over it than 
another. Tf there are, for example, a thousand speakers of a 
certain dialect, each one wields in general a thousandth part ot 
the force required to change it - -with just so much more as may 
belong to Ins excess of influence over his fellows, due to recog- 
nized superiority ot any kind on his part, llis action is limited 
only by their assent ; but Uiis is in effect a very narrow limita- 
tion, ensuring the adoption of nothing that is not in near accor- 
dance with the already existing; though it is also to be noted 
that he is as little apt to strike off into startling change as they 
to allow it; since the governing power of alreadv formed habits 
of speech is as strong in him as in them. That t lumge to which 
the existing habits naturally lead is easy to bring about; an? 
other is practically impossible. It is this tendency on the 
part of the collective speakers of a language to approve or 
reject a propo.-wd change according to its conlormitv with 
their already subsisting usages that we are accustomed to call 
by the fanciful name k ‘ the genius of a language.’’ 

On the relation of the part plavcd in language-change bv 
the individual to that by the community, in combination with 
the inevitablcness of change, rests the explanation of 
the dialectic variation of language. If language w ere y^J^/ion 
stable there would of course be no divarication; but 
since it is always varying, and by items of difference that proceed 
Irom individuals and become general by diffusion, then* can be 
uniformity of change only so far as diffusion goes or as the 
influences of communication extend. Within the limits of ;• 
single community, small or large, whatever change arises spreads 
gradually to all, and so becomes part ot the general speech; 
but let that community become divided into two (or more) 
parts, and then the changes arising in either part do not spread 
to the other, and there begins to appear a difference in linguistic 
linage between them. It is at first slight, even to insignificance; 
not greater than exists between the dialects of different localities 
or ranks or occupations in the same community, without detri- 
ment to the general unity of speech. This unity, namely, rests 
solely on mutual intelligibility, and is compatible with no 
small amount of individual and class difference, in vocabulary, 
in grammar ami in pronunciation; indeed, in the strictest 
sense, i ;i€-li individual has a dialect oi his own, different from 
that ol ev cry other, even as he has a handwriting, a countenance, 
a character of his own. And every item of change, as it takes 
place, must have its season of exigence as a local or class or 
trade peculiarity, before it gains universal currency; some of 
them linger long in that condition, or never emerge from it. 
All these differences in the speech of different sub-communities 
within the same community are essentially dialectic; they differ 
not. in kind, but only in degree, from those which separate the 
best-marked dialects; thev arc kept down bv general communi- 
cation within the limit ol general mutual intelligibility. Where 
that restraining influence* ceases the limit is gradually but 
surely overpassed, and real dialects are the result. From 
what \vc know of the life of language we can say positively 
that continued uniformity of speech without continued com- 
munity is not practicable. If it were possible to divide arti- 
ficially, by an impassable chasm or wall, a people one for 
ages, and continuing to occupy the same seats, the 1 inguage 
of the divided parts would at once begin to be d aleetieally 
different; and after sufficient time had elapsed each would have 
become unintelligible to the other. • That is to say, whenever 
a community of uniform speech breaks up, its speech breaks 
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up also; nor do we know of any other cause of dialectic 
diversity. 

In applying this explanation of dialectic growth we have 
to allow lor modi lying circumstances of various nature, which 
alter not indeed the laet hut the rate and kind of divarication. 
Some languages grow and change much more rapidly than 
others, with a corresponding effect upon divarication, since 
this is hut a result of discordant growth. Usuallv, when there 
is division of a community, the parts get into different external 
circumstances, come in contact or mingle with different neigh- 
bouring communities, and the like; and this quickens and 
increases their divergence of speech. Hut the modifying factor 
of by far the highest importance here, as elsewhere ill the history 
of language, is civilization, ('ivili/ation in its higher forms so 
multiplies the lorees of communication as to render it possible 
that the* widely-divided parts of one people, living in circum- 
stances and under institutions of very different character, 
should yet maintain a substantial* oneness of speech; of this 
there is no more striking example than the two great divisions 
of the English-speaking people on opposite sides of the Atlantic. 
On the other hand, a savage people cannot spread even a little 
without dialec tic disunity; there are abundant examples to be 
met with now of mutually unintelligible speech between the 
smallest subdivisions of a rare of obviously kindred tongue 
as the different clusters of huts on the same coral islet. It is 
with linguistic unity precisely as it is with political unity, and 
for the same reasons. Before* the attainment ot civilization 
the human race, whether proceeding from one* centre of dis- 
persion or from several, was spread over the earth in a state of 
utter disintegration; but every centre of civilization becomes 
also a centre* of integration; its influences make for unite 
of speech as of all other social institutions. Since culture 
has become incontestably the* dominant power in human 
history, the* unifying forces in language* have also been stronger 
than the diversifying; and with culture at its lull height, and 
spread equally to every land and race, one uni\crsul language, 
Luke one universal community, is not an absurdity or theoretic* 
impossibility, but only a Etopian or millennial dream. 

Dialectic variation is thus simply a consequence of the* 
movements of population. As the original human rae'e or 
races, so the- divisions or communities of later formation, from 
point to point through the whole life of man on the e*arth, 
have spread and separated, have jostled and interfered, have 
conquered and exterminated or mingled and absorbed; and 
their speech has be*e*n affected accordingly. Hence something | 
of these movements can be read in the* present condition of ■ 
language s, as in a faithful though obscure re cord more*, doubt - 
le*ss, than can be read in any other way, however little* it may 
be when viewed absolutely. Dialectic rcse*mblances point 
inevitably back to an earlier unity of speech, and hence of 
community; from what we* know of the history of speee'h. ! 
the*v are not to he* ac counted for in any other way. The longer 
the separation that has produced the diversity, the greater its 
degre-c*. With every generation the* amount of accordance* 
deceases and that of discordance increases; the common 
origin of the* dhdects is at first palpable, then evident on exami- 
nation, then to be made out by skilled research, then perhaps | 
no longer demonstrable at all; lor there is plainly no limit to 
the possible divergence*. So long, now, as anv 
Families of cv ; ( j t . na . () f original unity is discoverable we c all 
" * the languages “ related dialects,” and combine them 

into a family.” The term ” family ” simply signifies a group 
of languages which the* evidence thus far at command, as j 
estimated by 11s, leads us to regard as dese*endc 1 by the* ordinary 
processes of dialectic' divarication from one original tongue*. 
That it does not imply a denial of the possibility of wider 
relationship is obvious from what lias be*(*n said above. That 
there is abundant room for error in the* classification repre- 
sented by it is also clear, since we may take purely accidental 
resemblances, or the results of borrowing, for evidenc e* of common 
dese'ent, or may overlook or wrongly estimate real evidence***, 1 
which more study and improved method will bring to light. { 


Grouping into families is nothing more than the best classifi- 
cation attainable at a given stage in the progress of linguistic 
science; it is in no small part provisional only, and is always 
held liable to modification, c*ven sweeping, by the results of 
further research. Of some* families we can follow the history 
bv external evidences a great way bac'k into the past; their 
struc ture is so highly developed as to be trae'eel with confidence 
everywhere; and thc'ir territory is well within our reach : such 
we regard with the highest degree of confidence, hardly allow- 
ing for more than the possibility that some other dialect, or 
group, or now-accepted family even, may sometime prove its 
right to be added on. But these are the rare exemptions; in 
the great majority of cases we have only the languages as they 
now exist, and in more or less scanty collections, of every degree 
oi trustworthiness; and even their first grouping is tentative 
and incomplete, and involves an adjournment of deeper ejues- 
tions to the day of more light. To complete and perfec t 
the work of classification by relationship, or the establish- 
ment of families and tlu'ir subdivisions, is the first object of 
the comparative study of languages. No other classification 
has a value in the least comparable with it; that by grade of 
structure is a mere recreation, leading to nothing; that by 
absolute worth is of no account whatever, at any rate in the 
present state of our knowledge. On genetic relationship, in 
the* first place, is founded all investigation of the historical 
development of languages; since it is in the main the comparison 
of re*latc*el dialects, even in the case of lamilies having a long 
recorded history, and elsewhere only that, that gives us know- 
ledge* of their earlier condition and enables us to trace the* 
lines of change. In the second plaern, and yet more obviously, 
with this classification is cnnmrtcd all that language has 
to te-aeli as to the affinities of human races; whatever aid 
linguistic science renders to ethnology rests upon the proved 
relationships of human tongues. 

'That a classification of languages, to which we have now to 
proceed, is not equivalent to a classification of races, and why 
this is so, is evident enough from the principles 
w hic h have been brought out bvour whole discussion p//M/ * 
of languages, and which, in their bearing upon 
this particular point, may \x ell be recapitulated here. No 
language is a race* < haracte ristie*, determined bv the special 
endowments of a race*; all languages are of the* nature of in- 
stitutions, parallel produc ts of powers common to all mankind 
-the powers, namely, involved in the application of the* fittest 
available means to securing the common end of communica- 
tion. Hence the-v are indefinitely transferable, like other 
institutions — like religions, arts, iorms of social organization, 
and so on -under the* constraining force of eire'umstances. 
As an individual can learn any language, foreign as well as 
anevstral, if it be* put in his way, so also a community, which 
in respect to such a matter is only an aggregate of individuals. 
Accordingly, as individuals of very various race are often 
found in one community, spe*aking together one? tongue, and 
utterly ignorant of any other, so there are found great com- 
munities of various descent, speaking the dialec ts of one common 
tongue, which at some pc*rie)d historical circumstances have* 
imposed upon them. The conspicuous example, which comes 
into eve*rv one's mind when this subject is discussed, is that 
of the Romanic countries of southern Europe, all using dialects 
of a language which, 2500 years ago, was itself the insignificant 
dialect of a small district in central Italy; but this is only the 
most important and striking of a whole class of similar facts. 
Such are the* results of the contact and mixture of races and 
languages. Tf languagc*-history wc*re limited to growth arid 
divarication, and race-history to spread and dispersion, it would 
be a comparatively easy task to trace* l^oth backward toward 
thc*ir origin; as the case is, the confusion is inextricable and 
hopele*ss. Mixture* of race and mixture of speec h are coincident 
and connected processes; the latte r nc*ver takeji place without 
something of the former; but the* one is not at all a measure 
of the othef, because circumstances may give, to the speech 
of the one element ol population a greatly disproportionate 

1 x\i. 14 (l 
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preponderance. Thus, there is left in Trench only an insig- 
nificant trace of the Celtic dialects of the predominant racc- 
runstilumt of the French people; French is the speech ol 
the Latin conquerors of Gaul, mixed perceptibly with that 
of its later Frankish conquerors; it was adopted in its integrity 
by the Norse conquerors of a part of the land, then brought 
into llritain bv the same Norsemen in the course of their further 
conquests, this time only as an element ol mixture, and thence 
carried with English speech to Ameren, to be the language ol 
a still further mixed community. Almost every possible phase 
of language-mixture is traceable in the history of the abundant 
words of Latin origin used b\ American negroes. What events 
of tliis character took place m prehistoric time we shall never 
he able to tell. If anv one chooses to assert the possibility that 
even the completely isolated dialect ol the little basque commun- 
ity mac have been derived by the Iberian race from an intrusive 
minority as small as that which made the C elts of Gaul speakers 
of Latin, we should have to admit it. as a possibility yet 
without detriment To the value of the dialect as indicating the 
isolated race-position of its speakers. In strictness, language 
is never a proof of race, either in an individual or in a com- 
munity; it is only a probable indication of race, in the absence 
of more authoritative opposing indications; it is one evidence, 
to be combined with others, in the approach towards a solution 
of the confessedly insoluble problems of human history. Hut 
we must notice, as a most important circumstance, that its 
degree of probability is greatest where its aid is most needed, 
in prehistoric periods and among uncultivated races; since it 
is mainly civilization that gives to language a propagative force 
disproportionate to the number of its speakers. On the whole, 
the contributions of language to ethnology are practically lar 
greater in amount and more distinct than those derived from 
any other source. 

The genetical classification of languages, then, is to be taken 
for just what it attempts to be, and no more : primarily as a 
<*> class! fu ation of languages only: but secondarilv 
non. casting light, in varying manner and degree, on 

movements of community, which in their turn 
.depend more or less upon movements ol races. It is what 
the fates of men have left to represent the tongues of men 
■ a record imperfect even to fragmentariness. Many a family 
once as important as some cf those here set down has perhaps 
been wiped out of existence, ur is left only’ in an inconspicuous 
fragment; one and another has perhaps been extended far 
beyond the limits of the race that shaped it — which, we can 
never tell to our satisfaction. 

1. Indo-European {Indo(iermanic) Family — To this family 
belongs incontestably the first place, and lor many reasons : 
the historical position of the peoples speaking its dialects, who 
have now long been the leaders in the world's history; the 
abundance and variety and merit of its literatures, ancient and 
modern, which, especially the modern, are wholly unapproached 
by those of any other division of mankind; the period covered 
by its records; and, most of .ill, the great variety and richness 
of its development. These, advantages make of it an illustra- 
tion of the history of human speech with which no other iamily 
can bear a moment's comparison as to value, however impor- 
tant various other families may be in their bearing on one and 
another point or department of history, and however necessary 
the combination ol the testimony of all to a solution of the 
problems involved in speech. These advantages have made Indo- 
European language the training ground of comparative philology, 
and its study will always remain the leading branch of that 
science. Many matters of importance in its history have* been 
brought up and used as illustrations in the preceding discussion ; 
but as its constitution and ascertained development call lor 
a fuller and more systematic exposition than they have found 
Ere, a special section is devoted to the subject (see Part II. 
b. low; also* Inuu-Eurgpean Language). 

2. Semitic Ftnnily . — This family also is beyond all question 
the second in importance, on account of the pa*t. which its 
peoples (Hebrews, Phoenicians, Assyrians, Syrians, Arabs, 


Abyssinians, &e.) have played in h story, and of the rank uj 
its literatures. For a specal treatment of it see Semitic 
Lange auks. Some of the peculiai itics of the language have 
been alluded to above; in the monotony and rigidity of its 
triliteral roots, and in the extended use vvh eh it makes of 
internal vowel-change (“ inflexion " in the special sense of 
that term) for the purposes of grammatical distinction, it is 
more peculiar and unlike all the other known families of lan- 
guage than these are unlike one another. There are, and per- 
j haps will alwavs he, those to whom the peculiarities just men- 
| tioned will seem original; but if the views of language and its 
; history taken above are in the main true, then that opinion 
is untenable; Semitic language must have grown into its present 
forms out of beginnings accordant in kind, d not identical 
m substance, with those of other families; and the only question 
remaining to be solved is, through what processes and under 
what governing tendencies Semitic speech should have arrived 
at its present state. And with this solution is most obviously 
and incontestably bound up that of the other interesting and 
much discussed question, whether the Semitic family can he 
shown to be related with other families, especially with the 
Indo-European. To some the possession in common of gram- 
matical gender, or of the classification of obje< is in general as 
masculine and feminine, is of itself enough to prove sin'll rela- 
| tionship; but, though the fact is a striking one, and of no 
1 small importance as an indication, this degree of value can by 
| no means be attributed to it in the present state* of our know- 
ledge- any more than to any other single item of structure 
among the infinite variety of such, distributed among the 
multitude of human tongues. Many others compare the Semitic 
and Indo European “ roots " with one another, and believe 
themselves to find there numerous indications of identity o! 
material and signification; but these also must pass for insuffi- 
cient, until it shall prove possible by their aid to work out an 
acceptable theory of how Semitic' structure should have grown 
uut of suc h radical elements as underlie Indo-European struc- 
ture, or out of the accordant initial products of a structural 
growth that afterwards diverged into two so discordant lorms. 
To show that, both tlu* material and the method have been 
hitherto wanting, and any confident decision is at least pre- 
mature; but present probabilities arc strongly against the 
solubility of the question. While many general considerations 
favour the ultimate unity of these two great civilized and 
civilizing white races of neighbouring homes, and no discordance 
ol speech (as w as shown above) can ever he made to prove their 
diversity of origin, it seems in a high degree unlikely that the 
evidence of speech will ever be made to prove them one. 

3. Hamitic Family - The prominent importance of this 
family (see Hamitic Languages) is due to a single one of its 
members, the Egyptian. It occupies the north-eastern corner of 
Africa, with the borde r-lands of that continent stretching west- 
ward along the whole shore of the Mediterranean, and south- 
ward to beyond the equator. It falls into three principal 
divisions : (1) the ancient Egyptian, with its descendant, the 
more modern Coptic (itsell now for some centuries extinct; 
see Egypt, (opts); (2) the Libyan or Eerbcr languages oi 
northern Alrica; (3) the Ethiopic languages of eastern Africa. 
Its situation thus plainly suggests the theory of its intrusion 
from Asia, across the isthmus oi Suez, and its gradual spread 
from that point; and the theory is strongly favoured by the 
physical character of the- Hamitcs, and the historical position, 
especially of the Egyptians, so strikingly different lrom that of 
the Alrican races in general. Linguistic evidences of the 
relationship ol llamitc with Semite? have also been sought, 
and by many believed to be lound; but the maintenance oi 
the two families in their separateness is an indication that those 
evidences have not yet been accepted as satisfactory; and such 
is indeed the cast*. The Egyptian is a language of extreme 
simplicity of structure, almost of no structure at all. Its radical 
words are partly monosyllabic, partly of more than one syllabic, 
but not in the latter case any more than in the former showing 
traceable signs of extension by formative processes from simpler 
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elements. It bus nn derivative apparatus by which noun-stems 
are made from roots; the root is the stem likewise; there is 
nothing that can be properly called either declension or con 
jugation; and the same pronominal particles or suffixes have 
now a subjective value, indicating use as a verb, and now a 
possessive, indicating use as a noun. There is no method 
known to linguistic science by which the relationship of such a 
tongue as this with the highly and peculiarly inflective Semitic 
can be shown, short of a thorough working out ol the history 
of development of each family taken by itself, and a retraei 
in some mcasuie of the steps by which each should have arrived' 
at its present position from a common starting-point; and this 
has by no means been done. In short, the problem ol the 
relation of Semitic with Kami tic, not less than with Indo- 
Kuropean, depends upon that of Semitic growth, and the two 
must be solved together. There are striking correspondences j 
between the pionouns of the two families, such as, if supported ] 
by evidences from other parts of their material, would be taken 
as signs of relationship; but, in the absence of such support, 
they are not to be relied upon, not till it can be shown to be 
possible that two languages could grow to be so different in 
all other respects as are Egyptian and Hebrew, and yet retain 
by inheritance corresponding pronouns. And the possession of 
grammatical gender by Indo-European, Semitic and 11 ami tic 
speech, and by them almost alone, among all human languages, 
though an extremely noteworthy fact, is (as was pointed out 
above) in the present condition of linguistic science quite too 
weak a basis for a belief in the original identity of the three 
families. 

Egyptian is limited to the delta and valley of the Nile, and is 
the only ITamitic language which has ancient records; of the 
others the existing forms alone are known. 

The Libyan or Berber division of the family occupies the 
inhabitable part of northern Africa, so lar as it has not been 
displaced by intrusive longues ol other connexion - in later 
times the Arabic, which since the Mahommcdan conquest has 
been the cultivated tongue of the Mediterranean coast, while 
the earlier Vandal, Latin and Punic have disappeared, except 
in the traces they may have left in Berber dialectic speech. 
The principal dialects are the Kabvle, the Shi Ilia and the 
Tuarek or Tamashek, corresponding nearly to the ancient 
Xumidian, Mauretanian and Gaetulian respectively. 

The third or Ethiopic division includes as its chief members 
the Beja or Bisharin, the Saho, the Dankali, the Somali, and 
the more inland Galla; the first two lying along the Red Sea 
north of Semitic Abyssinia, the others south ul it, to the equator. 
By some authorities (Lepsius, Bleek) there is added to the 
Ilainitic family as a fourth division a group from extreme 
southern Africa, the Hottentot and Bushman languages. The 
ground of this classification is the possession by tlje Hottentot 
of the distinction of grammatical gender, and even its designa- 
tion by signs closely corresponding to those used in the Ethiopic 
division. Others deny the sufficiency of this evidence, and 
rank the Hottentot as a separate group of African dialects, 
adding to it provisionally the Bushman, until better knowledge 
of the latter shall show whether it is or is not a group by itself. 
If the Hottentot be 11 ami tic, we shall have to suppose it cut 
off at a very remote period from the rest of the family, and 
forced gradually southward, while all the time suffering mixture 
both of speech and of blood with the negro races, until the 
physical constitution of its speakers has become completely 
metamorphosed, and of its original speech no signs are left 
save those referred to above; and while such exceptional 
phonetic peculiarities have been worked out as the use of the 
clicks or clucking sounds : and this must be regarded as at 
least extremely difficult. 

4. Monosyllabic or South-eastern Asiatic Family. — This body 
of languages may well enough be the next taken up; and here 
again (as was the case with the preceding family) on account 
of the prominent importance of one of its dialects and of the 
people speaking it -the Chinese people and language. The 
territory of the family includes the whole south-eastern corner 


of Asia : C hina on the north-east, farther India in the south, 
and the high plateau of Tibet, with the neighbouring Himalayan 
regions, to the westward. The ultimate unity of all these 
languages rests chiefly upon the evidence of their form, as being 
all alike 1 essentially monosyllabic and isolating, or destitute 
of formal structure; the material correspondences among them, 
of accordant words, are not suflu ieut to prove them related. 
The Chinese itself can be followed up, in contemporary records, 
to a period probably not far from 2000 n.<\, and the language, 
the people, and their institutions, are then already in the main 
what they have ever since continued to be (see C hina); the 
other leading tongues come into view much later, as they receive 
ulture and religion from China on the one hand (the Annamites), 
or from India on the other (the Tibetans, Burmese, Siamese); 
and the territorv includes great numbers of w'ild tribes unknown 
until our own times, whose race-relations and language-relations 
are as yet very obscure. Current opinion tends to regard 
the Annamites, IVguans and Cambodian^ (the Mon-Khmer 
group) as forming a more nearly related group or division, and 
as having been the earlier population ol Farther India, in part 
dispossessed and driven forward bv the later intrusion from the 
north of Siamese and Burmese, of whom the former are more 
nearly related to the Chinese and the latter to the Tibetans. 
The Mon-Khmer group is itself more nearly related to the 
Kolarian and Malay- Polynesian. 

The character of the languages of this family, especially 
as instanced by its most important member, the Chinese, has 
been pretty fully set lorth in the general discussions above. 
Thes are languages of roots : that is to say, there is not demon- 
strable in any ol their words a formative part, limiting the word, 
along with others similarly characterized, to a certain office 
or set of offices in the formation of the sentence. That the 
words are ultimate roots, come down lrom the first period of 
language-making, we have no reason whatever to believe; 
and they may possibly have passed through processes of growth 
which equipped them with some scanty supply of forms; 
but no evidence to that effect has yet been*prodiiccd. The 
indications relied on to show an earlier polysyllabism in the 
family (though already in Chinese reduced to inonosyllabisin* 
before the earliest historical appearance of the language, some 
4000 years ago) are the comparatively recent loss < ertain 
final mutes in Chinese words, and the presence on a consider- 
able scale in Tibetan spelling of added initial and final 
consonants, now silent in the literary dialect, but claimed to 
be still uttered in some parts of the country. If the theory 
connecting these phenomena be established, the Tibetan will 
approve itself to lx* by far the most primitive of the dialects 
ol the family, furnishing the key to the history of the rest. 

For further details respecting the various tongues ol the 
monosyllabic family, the articles on the different d visions of 
its territory (Burma; China; Siam; Tikkt, Na .) may be < 011- 
sulted. The languages all alike show an addition to the 
resources ol distinction possessed by languages in general, in 
the use of tones: that is to say, words of which the alphabetic 
elements arc the same differ in meaning according as they are 
uttered in a higher or a lower tone, with the rising or the falling 
inflexion, and so on. By this means, for example, the mono- 
syllabic elements of the literary Chinese, numbering but 500 
as wc should write them, are raised to the number of about 
j 500 words. 

5. that- Altaic ( Scythian , Turanian) Family. — China and 
Tibet are bordered on the north and west by the eastern branches 
of another immense family, which stretches through central 
and northern Asia into Europe, overlapping the European 
border in Turkey, and reaching across it in Russia and Scan- 
dinavia to the very shore of the Atlantic. Csago has not so 
definitely determined as in the case of most other families by 
what name it shall be called; Turanian is perhaps, the com- 
monest appellation, but also the most objectjonable. Five 
principal branches arc generally reckoned as composing tie* 
family. The/ two easternmost are the Tungusian, wuth the 
Manchu for its principal division, and the Mongol (seg Mongols). 
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l/f these two the language is exceedingly simple in structure , ! Kolarians on the mrdnland and the Virol vr islanders. The 
being raised but l.ttle al ow the n-rmle . u .-ml uu* Chinese. 'Pile | principal on* 1 among them is the great Makiy-LoKnesinn familx. 
Tungusian, hoxx ever. some authorit ii s w ould couple with Japanese It (alls into two principal divisions, Malayan and Polynesian. 
h a separate branch. The three others are: the Turkish nr j The Malayan includes, besides the Malay proper (sec Malays), 
Tatar, the dialeets <>( vhieh reach from the mouth of the Lena ! which occupies the Malaccan peninsula (yet doubtless not as 
Yakut) to Turkey in Europe; the Sa. uoyed. Irom the Altai ’ original home of the division, but by immigration from the 
down to the arctic shore of Asia, and along tins to the White islands), the languages also ol Sumatra, Java. Pornoo, Arc., oi 
Sea an unimportant congeries of barbarous tribes: and the’ the Philippine Islands, of part of Formosa, and of Madagascar, 
Kinno- Hungarian, including the tongues ot the two cultivated together with the coasts of Celebes and other islands occupied 
peoples irom vvhvh it takes its name, and also those of a gre it in the interior bv Papuans. The Polynesian divi ion includes 
part of the population of northern and central Russia, to beyond most of the tongues of the rein aiming scattered groups of islands, 
the Cral Mountain-*, ;n.d liuallv the Lappish, of northern Scan- and that of New Zealand. Probably to these an to be added, as a 
dinavia. 'The nearer relation ol the Samoyed is with the third division, the Melanesian dialeets of the Melanesian An lii 
Finno -1 lungarian. 'The Turkish is a type of a well-developed pelago, of which both the physical and the lin aiistie pcculiari- 
language ol purely agglutinative structure: that is, lacking ties would in that case he ascribed to mixture with the blade 
that higher d. grec of integration which issues in internal change, j Papuan races. All these languages are extremely simple in 
Whether this degree is wholly wanting in Finnish and Hun- ■ phonetic lorm, and of a lojv grade of structure, the Polynesian 
l arian is m.ide a question; at any rate, the languages named 1 branch being in both respects the lowest, and some of tin* 
h:»v>* no riiiMin to envy the tongues technical!) called “ inflee- Malayan dialects having reached a development considerably 
tLi.” ( )f a \ .due not interior to that of inflective cliaracteristi more advanced. The radical elements are much oltener of 
is one that l dongs to all the Ural-Altaic tongues, in varying two syllables than ol one, and reduplication plavs an important 
m* asurc a.. d lorm. and helps to bind them together into a single I part in their extension and variation. Malax literature 
family the harmonic sequence of vowels, namely, as between j back as far as to the 13th century, and there are Javan reconk 
root and endings, or a modification of the vowels of the endings even from the earlv centuries of our era, the nsult of religon 
tn agtv v. dli U at of the root or its final syllable. and culture introduced into that island from Prahmanie Ind’a. 

Whde the physical race characteristics known as Mongolian In recent years more active investigation has been carried 
are v. anting 111 the speakers of the western dialects of this on with a view to tracing out the special laws of historical 
kuniK, they are conspicuously present in the people of Japan development prevailing in the family. 

and Kona; and hence the tendency of scholars to endeavour I S. Other Oceanic Families. — At least two other families, un 
loconikct the languages ol ilu* two latter countries, since they 1 connected with the preceding and with one another, are found 
also are of agglutinative structure (see J \r.\x and Kork.v) with among the Pacific Islands, and only then 1 . 'The continental 
the lam ly now under treatment, as also with one another. , island of Australia, with its dependency Tasmania (when 1 , liow- 
Other languages of north-eastern Asia, too little known to ever, the native tongue has now become extinct), has its own 
group, and too unimportant to treat as separate families, tnav body of probably related dialeets, as its own phxsical txpe. 
be mentioned here by way of appendix to their neighbours of They have been but imperfectly investigated, their importance, 
the most diversified and widespread As'atie family. They are except to the professed student ol language, being nothing; but 
tin* Aino, of k e/^and the Kurile Islands with part of the neigh they are not destitute of a rude agglutinative structure ol their 
homing co in ; the Kamchatkan: and the Yukagir and Tchukt- . own. Still less known are the Papuan or Negrito languages, 
•chi of the extreme north-east. These arc sometimes combined belonging to the black race with friz/led hair inhabiting' most 
with the Eskimo under the title ol the An t.r o 1 Iy perborean of New Guinea, and found also in the interior of some of 'the other 

Linguae' s. islands, having been driven from the coasts by superior intruders 

'The opinion has been held by many scholars that the agglu- of the Malay race, 

tmative dialects Sumerain, Ac< aduui, Ne. oi the presumed q. Caucasian Languages.- Of the existing languages of Asia 

founders of Mesopotamian culture and teachers ot the Assyrian , there remain to be mentioned only those of the Caucasian moiin- 
S* ‘mites (see Pvhyi.oma) belonged to the l ral-Altaic iamilv, j tains and highlands, between the Pluck and Caspian Seas, pressed 
and spec ill* ally to its T inno-l grian branch ; but the data for this upon the north by Slavonians and 'Turks, upon the south by 

xiew are still very’ uncertain. 'The mere possession of an : Armenians and Kurds and 'Turks. Its situation makes of the 

agglutinative structure cannot be taken as proving anything Caucasus a natural eddv in all movements of emigration bet ween 
in the way of relationship. ! Asia and F.uropc; and its linguistic condition is as if remnants 

(). Dravhiian or Smith Indian hamilv. 'This is an important ol many families otherwise extinct had been stranded and pre- 

!>ndy of nearly and < lenrly related longues, spoken by about | served there. 'The dialeets north ol the principal range- - Cir- 

50,000.000 people, doubt les-s representing the main population j ca.-*sian, Mitsjcghian, Lcsghian, Nc. ha\ e not been proved to be 
oi all India at the time when the intrusive lndo Kuropean tribes 1 related either to one another or to those of the south. Among 
broke in irom the north-west, and still Idling most of the southern 1 the latter, the Georgian is much the most widespread and impor- 
pen insula, the Den an, together with part ot Ceylon. 'They are j tant (see CiKowniv) and, alom* among them all, possesses a 
language* u| a high gr.ule ol sirueture, and of great power and j literature. 'The Caucasian dialects priscnt many exceptional 
tuphony; a >d the principal ones have enjoyed a long <ulti\a- and difficult. leatures, and are m great part of so high a grade 
lion, lound d on that of the Sanskrit. As they obviously ha\ e no of structure ax to have been allowed the epithet inllective by 
Indo-Eur-) ( ),*.m affinities, the attempt has been made to eonmet those who attach special importniae to the distinction thus 
{hemal o it ! 1 the Ural-Altaic or Turanian family, but altogcth'-i' expressed. 

without success, although then- is nothing in their style oi 10. Remnants of Families in'Furopr.- The basque people 
dructurc that should make such ro mevion impossible. of the western Pyrenees, at the angle ol the Lay of Pisray, are 

7. Mai 1 y- Polynesian ham/lv. Not all the tribes that # make shown bv their speech to be an isolated remnant of some race 
up the non lndo Isuropean population of India speak Hravidian which was doubtless once much more widely spread, but lias 
f alerts. 1 he Sant al ; aad certain other wild tribes appear to j now everywhere else lost its separate identity ; as sui'h it is ol 
of another lineage. 'These are now generally known as j extreme interest, to the ethnologist (see Pasoc i s). 'The Pasque 
Kolarian. a: d are conn*** led with the Malax -Polynesian family, language appears to be unrelated l(» ;» n \* other on earth, it is ol 
'The islaieis, greater and smaller, lying off the south-eastern j a very highly* agglutinative struct are, being equalled in intricacy 
mast of Asia aifd those scattered over the P;u ifie. all the way j of combination only bv a part of the American dialects. Limited 
from Madagascar to Faster Island, are filled with their own | as it is in territory, it falls into a number of well-marked dialeets, 
peculiar families of languages, standing in a more of less distant so that it also may not be refused the name ol a “ family.” 
relationship Jo the anmngis the ' mi-khmer group, and the 'l'he only other cas<* of the kind worth noting is that of the 
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Kt ruse an i.mgu.igc of northern central Italy, which lone: ago 
hecanu* extinct. 111 consequence of the conquest and absorption 
ol Etruria bv Rome, but which still exists in numerous briei in- 
( nptiuns (see KtrikiO. Many attempts have been made to 
Miiined the laneiiage with other families, and it has even (juite 
jerently been pronounced Ar\a» or Indo-European, of the 
1 talieau branch, by scholars of hi-li rank. But its supposed 
I ndo-European relationship was at once shown to be erroneous 
when, in 1N92, a small hook which had been used to park a 
mummy was discovered in the museum at Agram, and published. 
1’he probability ol relationship with the ancient Lvdian. as was 
the opinion held in ancient times, has been increased bv recent 
research, and i likely soon to be verified or disproved by the 
discovery of Indian records. 

In order to complete this review of the languages of the Old 
World it only remains to notice those of Africa which have not 
been already mentioned. They are grouped under two heads : the 
languages ol the south and those of the centre of the cunt incut. 

11. South A mean or Bantu Family. 'Phis is a very extensive 
and distinctly marked family (see Bantu Languages). neeupv- 
mg (except the Hottentot, and Jhishman territory) the whole 
southern peninsula ot the continent from some degrees north 
of the equator. It is held apart from all other known families 
of language h\ a single prominent characteristic the extent 
to which it makes use of prefixes instead of suffixes as the appar- 
atus of grammatical distinction; its inflexion, both declensional 
and conjugatiunal, is b\ appended elements which precede the 
stem or rout. The most conspicuous part of this is the variety 
of prefixes, different in singular and plural, by which the various 
classes or genders (not founded on sex; the ground of classifica- 
tion is generally obscure) of nouns are distinguished ; these then 
reappear in the other members ol the sentence, as adjectives 
and verbs and pronouns, which are determined by the noun, 
thus producing an alliterative concord that runs through tin* 
sentence. The pronominal determinants of the verb, both 
subject and object, also come before it; but the determinants 1 
of mode of action, as causative, &e., are mostly suffixed. The 1 
language in general is rich in the means ol formal distinc tion. ! 
Those dialects which border on the Hottentots have, apparently 
by derivation from the latter, the* clicks or ducking-sounds 
which form a conspicuous part ol the Hottentot spoken alphabet. ■ 
T2. Central African Languages.-- The remaining language's of , 
Africa form a broad band across the centre of the continent, 1 
between the Bantu on the' south and the TIamitie on the east j 
and north. The Bantu group, extending from north of the 
equator to the Cape of Hood Hope, with a vast variety of dialects, 
is the: most important of all Afric an language's. To it belongs j 
Swahili, the language ol Zanzibar, only less valuable as a means | 
of communication and trade than the Haussa ol the Sudan, the ! 
most important of the dialects under the influence of the llamitie 
language's. The African languages arc- by no mcans # to be called 
a family, but rather a great mass of dialects, numbering by 
hundreds, of varying structure, as to the* relations of which 
there* is great discordance of opinion even among the most recent ■ 
and competent authorities. Tt is no place here to enter into 1 
the vexed questions of African linguistics, or even to report the* ! 
varying views upon the subject; that would require a space* | 
wholly disproportioned to the importance of African speech j 
in the general sum of human language. There is no small | 
variety of physic al type* as well as ol speech in the central belt ; ! 
and, partly upon 1 lie evidenc e* of lighter tint and apparently j 
higher endowment, certain races are set off and made a separate j 
division of ; such is the Xuba-Fulah division of F. M filler, ! 
rejected by Lepsius. 'The latter regarded all the varieties of j 
physical and linguistic- character in the central belt as due to 
mixture between pure Afric ans of the south and Hamites of the 
north and east ; but this is at present an hypothesis only, and 
a very improbable one. since it implies modes and results of mix- 
ture to which no analogies are quotable from language's whose 
history is known; nor does it appear at all probable that the 
collision ol two races and types of speech should produce such 
.m immense and diverse body ol transitional types. It is far 


! from impossible that the present prominence of the South 
Alncan or Bantu lamiU ma\ be secondary, due to the great 
expansion under favouring circumstances ol a race once having 
no more importanc e than belongs now to many of the (cntral 
i African races, and speaking a tongue which differed Irom theirs 

j only as theirs differed Irom one another. None ol the (Vntral 

Alih an languages is a prolix-language in the same degree as the* 

; Bantu, and in many ol them prefixes play no greater part than 
I in the world’s languages in general; others show special forms 
! or traces ol the prefix structure; and some have* features ol an 
j extraordinary c harac ter, hardly to be* paralleled elsewhere, 

j One group in the exist (Oigob, tVc.) has a gender distinction. 

in\ olving that of sex. 1ml really founded on relative' power 
| and dignity : things disparaged, including women, arc' put in one 
| class; things extolled, including men, are put in the other. 

: This is perhaps the most significant hint anywhere to be found 
! ot how a gender-distinction like* that in our ow n Inclo- Furopean 
1 languages, which we usually regard as being csscnLallv a dis 
i tinetion of sex, while in fact it only inc ludes suc h, may have 
j arisen. Common among the African languages, as among manv 
I other families, especially the* Americ an, is a generic distinction 
i between animate beings and inanimate things. 

13. American Languages . - W i th these the case is closelv 
the same as with the (Vntral African languages ; there is an 
! immense number of dialects, of great lv varied structure (see 
| Indians, North American). Fvcn among neighbouring 
| families like* the Algonquin, Iroquois and Dakota, whose agree- 
| ment in style* of structure (polysynthetie), taken in connexion 
j with the* accordant race-type of their speakers, forbids us to regard 
! them as ultimately different, no material correspondence, agree 
nient in words and meanings, is to be* traced; and there are 
in America all the degrees of polysynthetism, down to the 
lowest, and even to its entire absence. Such being the ea.se 
it ought to be evident to e very one accustomed to deal with ties 
class of subjec ts that all attempts to connect American languages 
as a body with languages of the Old World are and must be 
fruitless. 

Literature. — Many of the theoretic points discussed above 
are treated by the* writer with more fullness in his Language and 
the Study of Language (\\ Kb;) and Life and Growth of Language ■ 
(1875). Other Knglish works to consult are M. Muller's Let litres 
on the Science of Language ; Kanar’s Chaphrs on Language ; 
Wedgwood’s Origin of Language (all more or less anti- 
quated) ; Sayce’s Principles of Philology and Introduction to 
the Science of Language , &c. ; Sweet, The History <if Language 
(1900). In Herman, see Paul’s Prineipien der Sprachgeschit hte 
(Halle, 1K80) ; Delbriiek's Einleitung in das Sprachsludium 
(Leipzig, 1880; 4th eel., T909 ; 5th ed., 1910; there is also 
an Knglish version); Brugmann and Delbriiek’s Grundri w 
der vergleichendcn Grammatik dev indogermanischen Spiachni 
( 1886 -1900; a second edition of the first volume was pub- 
lished in 1897, two parts of vol. ii . , including the stem- 
formation and declension of the noun and pronoun appeared 
in 1 90b and 1909); also the* works of \Y. von Humboldt and of 11. 
Steinthal, the most important of whose linguistic works, Charak- 
teristik der hauptsachtichstcn Tvpen de< Spraehhaucs ( 1 XL 1 ) } 
was recast and brought up to date under the same title bv F. 
Misteli (1894)- Sec* also handy summarie s covering the same- 
ground, but without bibliography, in F. N. Finek's Die Spraeh 
\tannne des Krdkreises (1909) and Die Haupttypcn des Spraeh 
hau v ( 1910). Many of the languages of India and Farther 
India have been treated in the Linguistic Survey of India , 
edited by Dr H. E. Grierson (a government publication still 
in progress). A short popular account ol the subject is given 
in Pofcc/.inski’s Einleitung in die Sprachwissenschaft (1910), 
a German translation of a Russian original. The Bantu 
languages have* been treated by Black, Tornyid, and most rec e ntly 
by Meinhof, whose* Lautlehre der Bantu Sprarhen (1910) is the 
most complete handling ot the subject. As to the glassifica- 
tion and relationships of languages, see Hovelacqujp’s La Lin guts - 
liquc (Paris, 1879) and F. Miiller’s Grwrdriss der Sprachwissen- 
schaft (Vienna! 3 vols. ; a fourth w as left incomplete at the autbo \ 
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iLuthV Until works are already somewhat antiquated. As j 
to the li Mory of tlu* study, see Lersch’s S [mult philosophic der j 
Allen ( i 840 ) ; Stendhal's Geschichte der Spra chivissenscha ft bei 
Ji n Gncchen und Rower)! ( 18*13); Henley’s Geschichte der Sprach- 
1:1 v se/i oft und Lb icntah'chen Philulogie m 1 Deutschland (18(H)); 

S.imhs’s History of Classical Scholarship (3 voN., Tooh-1908); 

\ ilh. Thomsen's S pragardenskatens 1 1 isbn icn A ortpatiit fra adding 
(1002). ° (W. D.W.) 

II. — Comparative Philology of the l^do-Eurt pcan Laaguaycs. 

The stud\ <)t Indo-European cuinp«uati\ e philolog\ has from 
i ! s outset necessarily been in elose connexion with the study of 
S-.Ant, a language unparalleled amongst its cognates in! 
anliqu’tv and distiuetness of strueture, and consequently the 1 
iMtur.d basis of eomptirison in tins held. Jt is thcreiore not i 
lo, be wandered at th.it we find no clear views of the mutual 
r- lation.slhj) ot the individual members of the Indo-European : 
tamilv or their position with regard to other languages until 1 
Sanskrit began to attract the attention ot European philologists, j 
or that the introduction of Sanskrit as an object ot study was i 
closely followed by the discovery of the original community 
ot a \ a 4 range of languages and dialects hitherto not brought 
into connexion at all, or only made the objects of baseless ! 

speculations. W e meet with the first clear concep- , 
sketch 11 l * (,n tiiis idea of an Indo-European community 1 

ot languages in the distinguished English scholar i 
Sir William Jones, who, as eaiiy as 17.80, expressed himself 
as follows: “The Sanskrit language, whatever may be its 
antiquity, is of wonderful structure ; more perfect than the Greek, 
more copious than the Latin, and more exquisitely refined than 
either, yet bearing to both ot them a stronger affinity, both in 
the roots of verbs and in the forms of grammar, than could have 
been produced by accident: so strong that no philologer could 
examine all the three without believing them to have sprung j 
from some common source which, perhaps, no longer exists, i 
There is a similar reason, though not quite so for< iblc, for suppos- : 
ing that both the Gothic and the C eltic, though blended with a ; 
different idiom, had the same origin with the Sanskrit.*’ 1 Hut j 
neither Sir William Jones nor any of his older contemporaries 
• who had arrived at similar conclusions ever rased this important 
discovery Irom a brilliant apcr(u into a valid scientific theory j 
through a detailed and systematic comparison of the languages i 
in question. To have achieved this is the undoubted merit of j 
the German, Fran/ Hopp (</.?».). the founder of scientific philology ! 

of the Indo-European languages, and subsequently j 
J°arhnm through this example also the founder of comparative | 
philology in general. Next to him Jacob Grimm (</.v.) 
must be mentioned heie as the father of historical grammar. 
The first part of his famous Deutsche Grain mat ik appeared in 
1S19, three years after Hopp had published his first epoch- 
making book, Cehcr das Ccnijugalionssystem der Sanskrits prache. 
Uopp’s results were here at once utilized, yet Grimm's whole 
system was entirely independent of that ol Hopp, and had no 
doubt been worked out before Grimm knew ol his illustrious 
predecessor. In fact, their scientific aims and methods were 
totally different. Bopp's interest was not concentrated in 
comparison as such, but chiefly inclined towards the explanation 
of the origin of grainmati< al forms, and comparison to him was 
only a means of approaching that end. 

In this more or less speculative turn of his interest Hopp 
showed himself the true son of a philosophical period when 
general linguistics received its characteristic stamp from the 
la’ -ours and endeavours of men like the two Sehlegels and Wilhelm 
von Humboldt. Jacob Grimm’s aims were of a less lofty 
character than those of Hopp, whose work, to his owrf mind, 
was crowned bv his theory of the origin of inflexion through 
agglutination. Tn confining his task to a more limited range 
than the wist field of Indo-European languages embraced in 

1 For this quotation and the following historical sketch in general 
Th. lien fey | (ic r .rhichtc der Sprachwisscnschaft, p. 4*8 (Munich, 
>), and especially B. Dclbruck, Introduction to the Study of 
Language, p. T 'Leipzig, 1882; a fifth German edition appeared in 
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Hopp’s researches, and thus fixing his attention on a group of 
idioms exhibiting a striking regularity in their mutual relation- 
ship, both where they coincide and where they differ, he made it 
his foremost object to investigate and illustrate the continuous 
progress, subject to definite laws, by which these languages hud 
been developed from their common source. lie thus raised 
the hitherto neglected study of the development of sounds 
to an equal level with the study of grammatical forms, whit 1\ 
had so far almost exclusively absorbed all the interest of linguistic 
research. Grimm's discovery of the so-called “ Lautversehic- 
bung," or Law of the Permutation of Consonants in the Teutonic 
languages (which, however, had been partly found and pro- 
claimed before Grimm by the Danish scholar Rask), became 
especially important as a stimulus for further investigation in 
this line. Grimm’s influence on comparative philology (whidi 
is secondary only to that of Hopp, although he was never a 
comparative philologist in the sense that Hopp was, and did not 
always derive the benefit from Hopp’s works which they might 
have afforded him) is dearly traceable in the work of Hopp’s 
successors, amongst whom Friedrich August Pott (1802-1887) 
is universally judged to hold the foremost rank. In his great 
work, Etyniologische Forschungen auf dem Gebiete der indo - 
gennanischen Sprachen , mit besonderem Pezug auf die Lautum- 
ivandlung ini Sanskrit , Griechischen , Lateinischen , Littauischen , 
und Gothischen (Leingo, 1833-1836), we find Indo-Kuropean 
etvmologv lor the first time based on a scientific investigation 
ot general Indo-European phonology. Amongst Pott’s contem- 
poraries Theodor Henfcy deserves mention on account of his 
Griechisches \V urzellexicon (Berlin, 1839), a work 
equally remarkable for copiousness of contents ene,K ’ 
and power of combination, yet showing no advance on Bopp’s 
standpoint in its conception ot phonetic changes. 

A third period in the history of Indo-European philology 
is marked by the name of August Schleicher, vvhose Com- 
pendium der vergleichenden Grammatik der indo- ScbIeicher 
gennanischen Sprachen first appeared in 1861. In 
the period subsequent to the appearance of Pott’s Etyniologische 
For sch ungen, a number of distinguished scholars, too large to 
he recorded here individually, 2 had devoted their labours to 
the different branches of Indo-European philology, especially 
assisted and promoted in their work by the rapidly progressing 
Vedic (and Avcstic) studies that had been inaugurated by Rosen, 
Roth, Henley, Westcrgaurd, Muller, Kuhn, Aufrecht and others. 
Moreover, new foundations had been laid lor the study of the 
Slavonic languages by Miklosich and Schleicher, of Lithuanian 
by Kursehat and Schleicher, of Celtic by Zeuss. Of the 
classical languages Greek had found a most distinguished 
representative in ( urtius, while Corsscn, Mommsen, Aufrecht, 
Kirchhoff, &c., had collected most valuable materials towards 

“ The extensive progress made in this period is best illustrated 
bv the foundation ol two periodical-, especially devoted to Indo- 
Furopean comparative philology. Kuhn's Zeitschnft fur verglei- 
c hen dr Sprachfarschung (now 27 vols., Berlin, from 1851), and 
Kuhn’s Hcitrdgc zuy vergleichenden S prachforschung (8 vols., Berlin, 
from 1858). Henley’s school is more especially represented by the 
contributors to Ben fey’s Orient und Occident (3 vols., Gottingen, 
from 1802), and subsequently through Bezzenbergcr's Heitrdge zur 
Kttnde dry indogermanischrn Sprachen (30 vols., Gottingen, from 
1877); this journal has now been amalgamated with Kuhn's Zeit- 
schrift . The views of the “New Grammarians Leskien, Brug- 
rnann, Ostlioff and their schools are represented in I ndogrrtnanische 
Forschungen (27 vols., since 1890). The Gottingen school has a 
further representative in ( ilotta , now (1910) in its third volume. 
The history of the meaning of words has a special periodical for itself, 
1 V or ter und Sac hen, now in its second volume. Besides those 
mentioned there are many journals, publications of academies, 
iri Belgium, Sweden, Denmark, Italy, cS:c., which no serious student 
of comparative philoJogv can ignore. France possesses two periodi- 
cals ot the same kind, the luvue dc l.inguistique (Paris, from 1808) 

! and the M ('moires de la Socute dc Linguistiaue dc Paris (also from 
! i8(»8), while England is represented by the Proceedings and 'lrans- 
actions ot the Philological Societies of London and Cambridge, the 
Classical Review (23 vols., since 1887), and the Classical Quarterly 
(4 vols., since 1907), and America by the Transactions of the American 
Philological Association (from 1868), the American Journal of 
Philology (40 vols., from 1880), Classical Philology (5 vols., from 
1900), and other more specialist organs. 
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the elucidation of Latin and the connate Italic idioms. In 
his Compendium Schleicher undertook and solved the difficult 
task of sifting down the countless details amassed since the 
days of Bnpp and Grimm, and thus making the individual 
languages stand out clearly on their common background, 
while Bopp's attention had been especially occupied with what 
was common to all Indo-Kuropean tongues. There are two 
prominent features which characterize this part of Schleicher's 
work- his assumption and partial reconstruction ol a pre- 
historic parent speech, from which the separate Indo-European 
languages were supposed to have sprung, and the estab- 
lishment of a long series of phonetic laws, regulating the 
changes bv which that development of the individual idioms 
had taken place. On Schleicher's views of and contributions 
towards general comparative philology (which he errom omiv 
proposed to consider as a branch of natural science) we need 
not enter here. (See Evolution and the Science of Language in 
Darwin and M niern Science , k)ocj, pp. 526 sqq.) 

For some tune alter Schleicher's premature death (in 1 SOS) 
Indo-Kuropean philology continued in paths indicated by him 
and Curtius, with the exception, perhaps, of the school lounded 
by Tlenfey, who had always stood on independent ground. 
The different e between the two schools, however, was less 
strikingly marked in their writings, because it chiefly concerns 
general views of language and the Indo-Kuropean languages in 
particular, although the characteristic task of the period alluded 
to was that of working out the more minute details of com- 
parison; but behind all this the general interest still clung to 
Bopp's old glottogonic problems. In 187(1, however, a new 
New Lin- movement, inspired in the first instance by the 
xuisilc works of \V. 1 ). Whitney, began, and a younger 

School. school of linguists has sprung up who are united 

in their opposition to many theories of the older generation, 
yet often differ materially both with regard to method and 
the solution of individual problems. In its present state this 
younger school (often branded with the name of Neo-Gram- | 
marians, “ Junggrammatikcr,** by its opponents real and 
imaginary) is marked by certain distinct tendencies. In the 
first place, the)' are inclined more or less, and the older members 
of the school perhaps more than the younger, to abandon 
glottogonic problems as insoluble, if not for ever, yet for the 
present and with the scanty means that Indo-Kuropean philo- 
logy alone ran furnish for this purpose. In this they are in 
opposition to the whole of the older school. In the second place, 
thev object to the ust* of all misleading metaphorical com- 
parisons of processes in the history of language with processes 
of organic development comparisons used at all times, but 
especially cherished by Schleicher. In the third place— and j 
this has been of the greatest practical importance they hold , 
that our general views of language and our methods of com- | 
parison should be formed alter a careful study ol the living j 
languages, because these alone are fully controllable in every i 
minute detail, and can therefore alone give us a clear insight ! 
into the working of the different motive forces \vhi< h shape I 
and modify language, and that the history ol earlier periods | 
of language, consequently, can only be duly ilhisl rated by trae- j 
ing out the share which each of these forces has had in every 
individual ease of change. Of these forces two are found to 
be especially prominent phonetic variation and formation by 
analogy. They generally work in turns and olten in opposi- 
tion to one another, the former frequently tending to differentia 
tion of earlier unities, the latter to abolition ol earlier differences, 
espceiallv to restoration of conformity disturbed by phonetic- 
change. There are, however, other important differences in 
Phonetic ar ^ on ^ 1C I' vo forces. Phonetic change 

Change. affects exclusively the pronunciation of a language 
by substituting one sound or sound -group for 
another. From this simple fact it is self-evident that 

phonetic changes as such admit of no exceptions. Pro- 
nunciation — that, is, the use of certain sounds in certain 
combinations — is perfectly, unconscious in natural unstudied 
speech, and every speaker or generation of speakers has 


only one way of utterance for individual sounds or their 
combinations. If, therefore, a given sound was once changed 
into another under given circumstances, the new sound must 
necessarily and unconsciously replace its predecessor in every 
word that falls under the same rules, because the older sound 
ceases to be practised and there lore disappears from the language. 
Thus, for instance, the sound of the short so < ailed Italian a 
in English has become exchanged for the peculiarly English 
sound in man, hat , &c., which is so exclusively used and practised 
now by English speakers that they feel great difficulty in pro- 
nouncing the Italian sound, which at an earlier period was 
almost as frequent in English as in any other language that has 
preserved the Italian sound up to the present day. Again, 
the sound of the so-called long English a in make, paper , &r., 
i although once a monophthong, is now pronounced as a diph- 
| thong, combining the sounds of the English short e and /’, and 
i no trace of the old monophthong is left . except where it was 
! followed bv r, as in hare, mare (also air, their, where , &r.), when' 
the a lias a broader sound somewhat approaching that of the 
short a in hat. This last instance may at The same time serve 
to illustrate the restrictions made above as to sounds changing 
their pronunciation in certain groups or combinations, or under 
1 given circumstances only. We may learn from it that phonetic 
change need not always affect the same original sound in the 
1 same way in all its combinations, but that neighbouring sounds 
I olten influence the special direction in which the sound is 
| modified. The different sounds of the English a in make and 
! hare are both equivalents of the same Old English sound d 
! ( the Italian short a) in maeian, ham. The latter sound has 
! been split in two, but this process again has taken place with 
perfect regularity, the one sound appearing before r , the other 
bciore all other consonants. Jt is easy to see that the common 
practice of comprising the history of the Old English a in the 
one rule- that it was changed into the sound of the d in make 
except when followed by an r can only be defended on the 
ptactical ground that this rule is convenient to remember, 
because the words exhibiting the lornur change are more 
numerous than the instances of the latter; apayt from this there 
is nothing to justify the assumption tl at one of these changes 
is the rule and the other the exception. The fact is, that w<v 
have two independent cases ol change, which ought to be stated 
in two distinct and independent r.ules according to the difhrcnt 
positions in which the original d stood before the splitting 
began. It is also easy to observe that the variety of modify- 
ing influences may be much more manifold than in the present 
instance of make and hare, and that the number of special 
phonetic rules in such cases must lie increased in proportion 
to the progress made in the investigation of the said modifying 
powers. 

In truth, however, the study of phonetic laws falls into several 
different stages, and the meaning attached to the phrase phonetic 
law has varied at each of these stage s. Moreover, the sweeping 
nature of the original generalizations has become so hedged in 
and contracted by limitations that a recent writer has been 
compelled once more to formulate the question win ther phonetic 
laws actually exist. It must be admitted in the first place that 
the word law has been ill chosen for use in this connexion. Tn 
phonetic laws there is no element which can be identified as 
coming under the definition of a law as propouneled by a jurist 
like John Austin. There* is no authority which enunciates the 
law, there is ne) penalty lor the breat h of it. Hut the philologists 
who first used the term were not thinking of law in its strict 
signification, but of its use in such metaphorical expressions as 
scientific laws, for, as already mentioned, Schleicher and his 
followers in the middle of the iqth century had taken a keen 
interest in the development of the natural sciences, and had to 
some extent assimilated their terminology to that employed in 
those sciences. It was, however, soon recognized that the laws 
f language and those of natural science were not really alike or 
akin. A scientific “ law ” is only a brief method of* expressing 
the fact that universal experience shows that certain causes 
universally produce certain effects. In chemistry two atoms .of 
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hydrogen and one of oxygen will make water and they will make 
nothing else at any time or at any place the world over. Phonetic 
laws, however, do not hold true universally. They are oltcn 
curiously limited in the area to which they apply. In ancient 
Greek, for example, the sound -a- between two vowels, which 
had been handed down from the original language whence Greek 
and the sister languages are derived, regularly disappears; in 
Latin, on the other hand, it changes into r-\ thus an original 
genitive of a neuter substantive we find represented in Greek by 
ytVc-os, a form which comparison w*ith other languages shows 
to be traceable to an earlier * genes -os, preceding the separation 
of the languages, while the same original stem with a different , 
vowel in the ending appears in Latin as gencr-is. Similarly an j 
early* *euso appears in Greek as cw»>, in Latin as uro . This j 
rlisappearanec of original intervocalic .v pervades all Greek 
dialects —the apparent exceptions come under the heading of 
analogical change; with a very few exceptions similarly cxplic- ; 
able Latin intervocalic .s' has become r. Hut Latin was originally | 
limited to a very small part even of Italy, and the next neigh- ! 
hours of the Latins«on the east and .south -the Sabines, ('am- , 
panians and Samnites -retained this intervocalic s without 
changing it into r. On the other hand, the neighbours to the 
north-cast— the Umbrians in and beyond the Apennines ; 
shared in this rhotacism. Yet the Celts, who bordered on the 
Umbrians along the Po, and who spoke a language in many 
respects verv closelv akin to the dialects of Italy*, in this regard 
agree rather with Greek than the Italic languages, in Latin, . 
again, the period of action of the law which changed intervocalic 
s into r did not in all probability* exceed the century from 450 n.c\ | 
to 450 B.c. So unlike, indeed, are phonetic laws to the laws of 
natural science in universality that an opponent of the dogma 
which declares that phonetic laws have no exceptions has 
compared them with the laws of fashion. The comparison is ; 
not so outrageous as it may seem at first sight. For in language - 
there are two kinds of sound change, that which is unconscious, j 
universal at a given time and within a given area, and, on the 
other hand, that w’hirh belongs only to .1 particular class or 1 
clique, deviates consciously from the pronunciation of the j 
majority, is therefore not universal, and exercises no permanent j 
influence on the language. 'The second kind of sound change ! 
corresponds exactly to the laws ut iushion ; it is in lart one oi j 
them. Such sound changes are the pronunciation of the English j 
ending -ing as -in', which was fashionable in the middle of the . 
iqth century. This had, though probably without the know- 
ledge of those who used it. an historical justification in the earlier 1 
lorms from which most of the English words now* ending in ' 
-1 Mg arc descended, and which survive in numerous local dialects. ! 
A similar conventional mispronunciation was the lisp affected j 
hv some would-be artistic persons at a somewhat later period 
Belonging to an entirely different social stratum, and now* 
equally obsolete, was the London pronunciation of the first half ! 
of the 19th century typified in Tony and Sam Weller’s treatment I 
of v and w in the Pickwick Papers. This, however, made a much [ 
nearer approach to being a genuine dialect peculiarity*. It. ! 
undoubtedly pervaded the pronunciation ol the lower classes 
in London at one time; had it survived it might conceivably 
have spread over a wider and wider area until it embraced the 
whole population of England. A later change, that of th 
diphthong ai into ei (so that day , daily are pronounced dy, dyly), 
has spread from Essex and the Fast End of London over a large 
part of London and of the adjacent counties, and is still widening j 
its range both geographically and socially. The history* of these 
sound changes has not yet been investigated in detail with the 
thoroughness which it deserves. 

There is, then, a part, of sound change which is a rnattrr of 
fashion and which is conscious. 'Flu's sound change appears 
frequently in the pronunciation of individuals who have migrated | 
from one part of a cbunlry to another. In many parts ot 
Scotland, for example, the prepositions with and of appear in ' 
dialect only* in the forms uh and T, which were originally the j 
unaccented forms. In the conscious attempts to pronounce 
them as they appear in literary English, the educate J Scotsman, j 


if he remains in his native place, as a rule pronounces them a 
with (with the final sound unvoiced as it appears in the Scottish 
legal preposition aulwith) and as off, the final sound here also 
being unvoiced. If he migrates to England or to Australia he 
will probably in course of time adopt the pronunciation with a 
voiced final sound. In the course of years habit will become 
second nature, and in this respect the speaker' ‘s pronunciation 
will become identical with that of his neighbours. It is dear, 
however, that changes of this nature cannot take place on a large 
scale. If a large number of persons migrate in a body and 
continue to live* in close intercourse with one another and but. 
little in contact with the outside world, change’s such as take 
place in the pronunciation of the individual emigrant do no! 
occur. There um be no imitation of alien sounds, for there an 
none ; no greater effort to be intelligible is required, for the audi 
cnee has not changed, lienee it has been often remarked that 
a population which history shows to have remained undisturbed 
for very long periods in the same geographical situation manifest, 
but little change in its language. Thus in Arabia and Lithuania 
the population has remained practically* unmixed in the same 
habitat for thousands of years, with the result that the languages 
spoken there remain at the present day the most archaic’ members 
oi the linguistic families to which they respectively belong. 

From what has been said it will be obvious that a phonetic 
law is only an observed uniformity* in the treatment ol a sound 
or a combination of sounds within a linguistic area at a given 
time. In the definition the term linguistic area is a very variable 
quantity. Thus it is a phonetic law that a sound of the original 
Indo-European language, the prec ise pronunciation of which 
cannot be determined, but which was at any rate a palatal sound 
(h), appears in the Indo-European group (Sanskrit, Zend, Old 
Persian, with their descendants), in Armenian, in Balto-Slavonic 
and Albanian, in the form of a sibilant, while in Greek, the 
Italic dialects, Germanic’ and Celtic, it appears as a A’-sound (see 
Indo-Elropean Lancuwoes). Here the linguistic area is 
ext remedy wide, and it is clear that the difference between the 
two groups of languages must be dated back to a very early 
period. Again, it is a phonetic law of Greek that the original 
combination st- at the beginning of words is retained in Greek. 
How then are we to explain the existence side by side of erreyos 
and rty o? ? The former apparently complies with the law, the 
latter does not. The former has by its side the verb o-rcyo, 
while rty 05 is supported only by the rare Tty/;. Yet the forms 
of the verb and substantive found in the Germanic’ languages 
leave no doubt that the forms without a - represent an extremely 
old form, fur the English thatch could not have changed its 
original /- into th- if it had been preceded by .v-, the law* being as 
strict for English as for Greek that initial st- remains unchanged. 
On the other hand, a phonetic law may be limited to a very* small 
area. Thus in the dialect of Eretria, and nowhere else within 
the area of the Ionic dialect of ancient Greek, do we find the 
c hange of the sound which appears elsewhere in Greek as -«*- 
between vowels into p : < rinyuv for crrn/irtr (ace. sing.). 
TrapaffaivMfuv lor irajHifiatviiuriv (,pd pi. subjunctive). Why* 
this change should take place here and nowhere else we do 
not know , although it may he conjectured that the cause was a 
mixture with immigrants speaking a different, dialect, a mixture 
which ancient tradition supported. Undoubtedly such mixtures 
are the chief conditions of phonetic change, the effect of whic h is 
universal. The manner in which the change takes place is that 
the basis of articulation, the method in w'hieh the sound is 
produced, becomes changed. Thus along the “ Highland line " 
in Scotland, where the English and Gaelic-speaking populations 
had their linguistic frontier for centuries, the wh- of English, the 
Anglo-Saxon hw-, becomes universally /-, wha ? becoming fa 1 
white, file, &c., / being the sound which it was most easy to substi- 
tute for the difficult hw-. The history of Spanish in the different 
communities of South America excellently illustrates this point. 
After the discovery of America there was a large influx of 
Spaniards into Chile, who ultimately, and c hiefly* by* intermar- 
riage, incorporated amongst them a considerable element from 
amongst the native Araueanian Indians. The result has been 
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I h;it I he language of Chile is Spanish, pronounced not with the 
genuine sounds of Spanish, hut with the sounds of the Araucanian 
language substituted for them. Elsewhere in Spanish America 
the language nl the conquerors remained eomparativclv pure, 
because the Spaniards were much fewer in number, and had 
therefore to maintain themselves as a caste apart. Cor the same 
reason Latin has split up into the numerous branches which we 
know as the Romance languages. The particular line of 
development which, e.g. Crench lollowed as compared with 
Spanish or with the language of the Rhaetian Alps was condi- 
tioned by the nature of the sounds in the language which pre- 
ceded it in the same area, and which was spoken bv the ancient 
Cauls who adopted Latin. The difficulty found in all of these 
cases is precisely of the same kind as that which an adult at the' 
present day -peaking one language finds in attempting to learn 
the prunune iation of another language. On the one hand, it 
is only with the greatest difficulty that muscles for many years 
accustomed to perform one set of movements can be forced into 
performing another set which are verv similar blit yet not 
identical; on the other hand, to an untrained ear the difference 
between the two sounds may remain unappreciated. The result 
is that the new language is pronounced with the sounds of the 
speaker's original language. If the new language is adopted by 
a whole people to whom it was originally foreign, the children 
naturally learn it from their parents with the sounds of the old 
language which has now become obsolete. Thus the basis of 
articulation is changed, and if, as was the case with Latin, this 
process be frequently repeated among peoples speaking languages 
with articulation widely differing one from another, it is clear 
that a series of different dialects of the adopted language has 
been created. This kind of change is immediate and universal 
throughout the whole area where linguistic change has taken 
pliU'C. 

Analogical change, on the other hand, docs not affect the 
pronunciation of a language as a whole in the way that phonetic' 
change does, but is confined to the formation, inflexion, syntax 
and meaning of single words or groups of words, and therefore ‘ 
very apt; to bear an entirely arbitrary and irregular character. 
A few instances will be sufficient to illustrate this and also to 
show how the apparently irregular phenomena of analogy may 
be classified, (a) In Old English a certain number of substantives 
lormed their plurals by mutation of the root vowels, as jot, fet, 
or bbc, bcc. In Modern English this system of inflexion has been 
preserved in some cases, as in foot, feet , and altered in others, as 
book, books. Now, while foot , feel and book are the regular 
modern phonetic equivalents of the old jot , //“/, hoc , the plural 
books can in no way be phonetic ally traced bac k to the old bcc , 
the phonetical equivalent of which in Modern English would be 
*beech. The only possible explanation of a form like books is 
that the older bcc was at some date given up and replaced by an 
entirely new formation, shaped after the analogy *>f the numerous 
words with a plural in “.s' without modification of the root-vowel. 
Such changes, w hich are very numerous, exemplify the first kind 
of analogy, which is generally termed formal an: logy. Other 
examples are the almost entire disappearance* from the* language 
of the forms in er and en , which were earlier used as plurals in 
English. That they were originally stem and not case suffixes 
does not affec t the point. In Middle English, as in Modern 
English, oxen was spelt as a plural ; oxen survives, but rye;/, exc ept 
in sue h dialect forms as the Scotch e'en , lias been replaced by the 1 
form in -s : eyes. Similarly in Middle English the suffix -er j 
existed in many words which had been originally of the neuter | 
gender. Thus the plural of child was chillier , of calf was culver , i 
traces of which, besides the survival in dialect of childer and of 
culver (become by the* ifith century in northern Scotch car 
pronounced as cahr which is still in common use), are to be* 
found in the plac e, and hence personal, names ( hilder-ley and 
('alvcr-ley. The old plural of brother was brother , where the 
suffix, however, contained an original -r y not -s changed into -r, 
as did childer and culver. In Obi English, alongside the form for 
child making a plural cftilder . t he re* had lu*cn a masc uline form 
making its plural in -.v. It would not have bee n surprising there- 


fore if in Modern English the* plural of child had been childs. Hut 
in spite of the common tendenc y to make the pluraJ of all noun- 
stems ifi -s, child has gone in the opposite direction and has not 
only maintained its -r, but has added to it the - en of stems like 
oxen and even. In Wiclif we find a similar plural to calf, calveren 
i but here calves has long replaced in the literary language both 
| the cyirlier forms. 

(b) Let us now* take another instance from the English verb. 
In Old English the different persons of the pre'erite indicative 
in the so-called strong (irregular) verbs were generally distin- 
guished by different root-vowels; ridan , “ to ride,’’ and bindan , 
“ to bind/ for instance, form their preterites thus : ic rad , 
ride , he rad , ire, gc, hie ridon , and ic band , cS/7 butidr. hr bund , in', 
ge, hie bundon. In Modern English this differenc e* in the root - 
vowels has been abandoned, and rode, bound now stand for all 
persons, rode being the modern phonetic* equivalent of the isi 
and 3 rd sing, rad, while bound represents the u- form of bindan. 
When one form or set of forms ousts other varying forms from 
the same paradigm, the change is described variously a 
material or logical analogy. Inasmuch a$ a similar process ol 
| levelling to that seen in rode has been carried through in all 
preterites of Modern English. regularity prevails even here, though 
a few* traces of the old conflict arc still visible in such poetic* 

| forms as sung for the* preterite side by side with sang. Hut 
when wc look to its results in the individual verbs we soon find 
that the choice amongst the different forms whic h might have 
served as starting-points has been entirely arbitrary. It is 
indeed impossible to say why the old singular form should have 
been c hosen as a model in one case, as in rode, and the old plural 
| form in another, as in bound. From these and numerous similar 
| instances we must draw 7 the conc lusion that it is bovnnd our 
j power to ascertain whence analogical changes start, and to 
what extent they may be carried through when once begun. 
All we can do is to classify carefully the* single case's that come 
under our observation, and in this way to investigate where 
such c hanges are especially apt to take place and what is their 
general direction. As to the latter points, it has been observed 
before that levelling of existing differences is one of the chief 
features in analogic al change (as in the case of rode and bound). 
As to the former, it must be borne in mind that, be fore any aqa- 

ic al change can take plac e*, some mental connexion must, exist 
between the* words or forms serving as models and those whic h 
are remodelled after the* types suggested to the minds of the* 
speakers through the former. Of suc h natural mental combina- 
tions two classe s deserve spec ial notice : the mutual re lationship 
in which the different, say inflexional, forms of the same word 
stand to each other, and the more abstrac t analogies between 
! the inflexional system of word-groups bearing a similar c harac ter, 
as, for instance, the different declensions of nouns and pronoun 
or the different conjugations of verbs. The instance of rode, 
bound may serve to illustrate the former category, that of books 
the latter. In the first c ase a levelling has taken plac e between 
the different forms of the root- vowels once exhibited in the* 
different preterite forms of ridan nr bindan, which clearly 
constitute a natural group or mental unity in consequence of 
their meaning. The form of rode as a plural has simply been 
taken from the old singular rad , the long a of which has become 
in Modern English b, that of bound as a singular from the old 
plural bundon, the in sound of w hich has in Modern English come 
to be pronounc ed as a diphthong. In the case of book, books for 
hoc, bee , this explanation would fall short. Although we might 
sav that the vowel of the singular here was carried into the plural, 
yet this would not explain the plural - s . So it bec omes evident 
that the old declension of bbc, bee was remodelled after the 
declension of words like arm, arms, which had always formed 
their plurals in -s. The c hanges indicated may generally be 
shown by a proportion, the* new analogical formation being the 
unknown quantity to be* ascertained. Thus in the case cited 
above, arm : arms book : .v; and clearly the* form to be 
ascertained is books. Isolated words or farms Vhich are no 
part of natural groups or systems, inflexion;!!, formative or syn- 
tactical ibust be regarded as commonly saiy from alterations 
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through analogy, and arc therefore of especial value with regard 
to establishing rules of purely phonetic development. 

(c) In syntactical analogy t lie mental connexion between the 
two series of constructions between which the change takes 
place is generally still more conspicuous. The connexion may 
be one of similar or ot contrasted meaning. In Latin, adjectives 
( f fullness, like other adjectives, no doubt originally were lollowed 
by the genitive case; participles, on the other hand, were followed 
by the instrumental ablative. Thus Tlautus in the Auliilaria 
813 and elsewhere could say uulam ami plenum, " a pot lull of 
gold,” or .Sqj uulam omnium aura. “ a pot laden with gold." 
From tlusc the transition was easy to the construction uulam 
omistam uuri, as if in English one should sav (as was possible 
in Earlier English), “a pot laden of gold.” In English, con- 
trasted words often tend to assimilate their syntactical construc- 
tions. Thus, the adject i\cs like and similar arc followed by 
the preposition to (though in Modern English like need have no 
preposition), and upon the analogy of such words, different and 
averse, with which correct speakers and writers couple from, are 
by no means rarely followed by la. Nor is it uncommon to 
hear or to sec differ with instead of differ from , upon the analogy 
of agree with. Curiously enough, Latin, from which differ is 
descended, is found to follow the same analogy even in good 
writers. Thus Cicero (Aeadrmiea Pr. ii. 143) combines dissidcre 
with cum , as later does Seneca ( Epistulue , 18. 1). 

(</) In the de\clopmenl of analogy in meaning, similarity of 
sound is olten the clfcetive cause. Thus impertinent is properly 
irrelevant, not to the point , and is still so used in legal language 
its more common signification of ” saucy ” arises from its 
accidental resemblance in sound to pert , a word which curiously 
enough has reversed its meaning, being now used in the sense 
ol mal-apert , while the Old Erench aptrl, asperf (a confusion of 
Lit. apertus , “open,” with expertus , “skilled”), meant both 
“ open ” and “ skillul.” Thus from very early times the verbs 
fly and flee have been confused, though they are of entirely 
different origins. When Middle English began to lose its verb 
endings in -en, it was very easy for the verb leren, " teach,” and 
lernen , “ learn,” to be confused. Hence frequently in Eliza- 
bethan English learfi stands side by side with t cue he in the same 
signification. CL Tottelfs Miscellany, p. 120 (Arber) : 

*' I would not have it thought hereby 

The dolphin Jswiinnie l nirane to teat he ; 

Nor yet to learn the Lawt on the : 

I row’e not so farre past my reache.'* 

It is true that the distinction between phonetic and analogical 
change, has always been acknowledged in comparative philology. 
At the same time it cannot be denied that analogical changes 
were lor a long time treated with a certain disdain and contempt, 
as deviations from the only course ot development then allowed 
to be truly “ organic ” and natural, namely, that of gradual 
phonetic change (hem e the epithet “ false ” so constantly 
attached to analogy in former times). Amongst those who have 
recently contributed most towards a more correct evaluation of 
analogy as a motive power in language, Brule., sor Whitney must 
l ; mentioned in the first place, in Germany Erolessor Scherer 
(Zur Gescliichte der deutsrhen Spraehe , 1868) was the first to 
apply analogy as a principle of explanation 011 a larger scale, 
but in a wilful and unsystematic way. Hence he foiled to 
produce an immediate and lasting impression, and the merit of 
having introduced into the practice of modern comparative 
philology a strictly systematic consideration of both phonetic 
and analogic, changes as co-ordinate factors in the develop- 
ment of language rests with Professor Leskien of Leipzig, and 
a number of younger scholars who had more or Less 
The New experienced his personal influence. Amongst th£se 
Brugmann, Osthotf and Paul rank foremost as the 
most vigorous and successful delendcrs of the new* method, the 
correctness of which has smcc been practically acknowledged by 
most of the leading philologists of all .shades of opinion. 

While the sVnta>w of individual languages was one of the first 
features which attracted the grammarians’ attention, at any 
rate # in so far as particular authors differed fromt a given 


standard, it is only in very recent times that syntax has 
received methodical treatment from the comparative point of 
view. It. may indeed be said that almost the 
whole fabric of the comparative syntax of the ^^ntax^ 
Indo-European languages as it exists to-day has yn **• 
been rea red by one man Professor Bcrthold Dell ruck of Jena. 
In as. ui-s of brilliant studies beginning with a pamphlet on the 
Locative, Ablative, and Instrumental, published in 1867, and 
continued in his Syntactical Researches (Syn/ahiische Punch - 
tinge :) in live volumes, comprising a treatment of the 
conjunctive and optative moods in Sanskrit and Greek (1871), 
the theory of the Sanskrit tenses (1877), the ordir of words in 
early Sanskrit prose (Catapaiha Brahmana; 1878), the founda- 
tions of Greek s\nta\ (187c)), and the syntax of the oldest San- 
skrit (Alfindische Syntax), dealing exclusively with the literature 
of the Vedas and Iirahmanus (1888), Professor Delbriick laid 
the foundations for his treatment of comparative syntax in 
three volumes (181)3, 1897, jgoo), which has formed the 
completion of BrugmamTs* Gntndriss der rerglcichenden 
Gram mat ih der indogrrmanischeu Spnuhen. The only work 
by another hand (on a large department of the subject) 
which deserves to be mentioned by the side ol Delhriick’s 
studies is the small treatise by Iluhschmann cm the theory 
ot the cases (Zur Casuslehre , 1875). Eor the comparative 
neglect of this field of investigation there are several reasons. 
The earlier philologists had so much to do in determining the 
languages which should be included within the Indo-European 
group, and in organizing the field of research as a whole, that 
it is not to be wondered at if they were unable to devote much 
attention to syntax. In the ’seventies, when attention began to 
be more directed towards comparative syntax, the remarkable 
discoveries made by Verncr with regard to accentuation, and 
1 bv Brugmann, Colli tz and others with regard to the phonology 
I of the Indo-European languages, again distracted attention 
j from the subject. Moreover, the research in itsell is infinitely 
! more difficult than that into sounds and forms; for the latter 
may be carried on by the help of grammars and dictionaries 
| with a comparatively small knowledge of the literature of any 
indiv idual language, while 011 the other hand the study of syntax 
is impossible without a thorough and intimate knowledge of 
the literature and modes of expression in each separate language. 

1 1 is not, therefore, matter for wonder that Delbriick has confined 
himself in the investigation of syntax to a part only of the lan- 
guages whose sounds and forms are discussed by Brugmann 
in the earlier volumes of the Grundriss. To cover the whole 
ground is beyond the powers of a single man, and there is a 
great lack of preliminary studies on the syntax of many of the 
1 languages. 

j One of the most difficult problems connected with syntax, 
j but primarily, as it appears, a question of morphology, is the 
j origin of grammatical gender. It cannot be said to be an advan- 
tage to the languages which possess it, while languages which, 

I like English, have dropped it except for an occasional metaphor, 
suffer no loss. Xor is the problem confined to the history of 
gender in the substantive. Even more perplexing is the intro- 
; duetion of gender into the adjective. The pronouns of the first 
and second persons, which arc certainly very old, show no trace 
of gender; the pronouns of the third person, which are more of 
the nature of deictic adjectives, generally possess it. To the 
question how grammatical gender arose in the substantive, the 
answer was till comparatively recently supposed to be that 
primitive man was given greatly to personification, endowing 
I inanimate things with life and attributing to them influences 
I benign or the reverse upon his own existence. The answer 
is not quite sufficient, for though this tendency to personification, 
which philologists have perhaps unduly decried or altogether 
denied, might account for life being attributed to inanimate 
objects, it hardly explains why some should be treated as mascu- 
line and others as feminine. Nor is it true, as has also been 
suggested, that in the case of the lower animals the generic name 
for the larger and stronger animals is masculine and that for the 
smaller or weaker feminine. In both Greek and Latin the wolf 
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is masculine and the fox feminine, hut the lamb or the chicken 
which the lux robs from the fold or the henroost is rarely feminine, 
generally masculine. Nor does this explanation account lor 
the mouse in those languages being ol the masculine gender, 
while the. lerret or cat which ('aught them is feminine (yaXy, 
fries). An explanation which completes the theory of personifi- 
cation, if it docs not altogether drive it from the field, has been 
put forward by Brugmann. 1 In its briefest form this explana- 
tion is that gender was attached to certain suffixes because they 
chanced to occur frequent 1\ in words which markedly implied 
sex. In the Indo-Kuropean languages the commonest suffix 
indicating leminine gender is J. According to this theory it 
had originally nothing to do with gender, but as some earh words 
tor woman or wife ended with this sound it t ame to be identified 
with feminine gender. Similarly the ending os in (/-stems 
oe< urred often in names connected with males and so became 
identified with the masenline gender, liut many stems indicate 
either gender indifferently, and even the very old sex words 
father and mother have the same ‘ending, licit when masculine 
and feminine endings have been attached to certain suffixes in 
this way ,huw comes it that in one series of stems the neuter should 
be marked not by an absence of all suffix but by a separate 
suffix in -/// ? These art* the (/-stems, other forms of which have 
been markedly identified with the masculine gender. As this 
characteristic, like the others mentioned, goes back apparently 
to a time before the separation of the Indo-European languages, 
explanation can hardly pass bey <>n<l speculation. J t is, how ever, 
to be noted that the neuter form of the nominative is phonetic- 
ally' identical with the accusative form of the masculine, and 
it has been ingeniously argued ' J that such forms were used 
originally in the accusative, such neuters not lorming the subject 
to a verb. To the same writer the most plausible explanation 
of the presence ol gender in the adjective is due, viz. that gender 
began with the deictic pronoun *so “ that man/’ *sii “ that 
woman," and that hence it passed to the adjective with which 
the pronoun was so frequently accompanied. If this explanation 
be right, analogy has brought into the Indo-European languages 
the useless multiplication ol gender marks in such sentences as 
the Latin ha e pitlcrae jemiuae eaesae sunt , where the feminine 
gender is indicated no less than lour times without any obvious 
gain over the English These fair women were slain , where 
grammatical gender is no longer obviously indicated at all. 

Closely related to this question is that of the history of the 
neuter plural, which was first fully worked out by Professor 
Johannes Schmidt of Berlin. :J The curious ('(instruction, most 
common in ancient Greek, w hereby a neuter plural is combined 
with a singular verb, is now demonstrated to be an archaic 
survival from the time when the neuter plural was a collective* 
singular. Thus a word like the Latin iugum was a single yoke, 
the plural iuga , however, which was earlier iugd, was a collection 
of vokes, with the same final d as is lound generally in feminine 
substantives. The declension ought therefofe to have been 
originally : nominative iugd, genitive iugds, Ac., like mensa, Ac., 
of the first declension. But as iuguum was used in the neuter 
singular for both nominative and accusative, iugd when it was 
felt as the corresponding plural was used for the accusative as 
well as the nominativ e, while the other eases of the plural were 
taken over from the masculine (/-stems, with which the singular 
neuter in -o-m was so closely connected. That collective words 
should he used for the plural is not surprising; the English 
youth , first an abstract, next a collective, and finally an 
individual, is a case in point. 

For the early history of the syntax of the verb Greek and 
Sanskrit are important above all other languages, because in 
them the original forms and the original usages are better pre- 
served than thev are elsewhere. And it is in the verb that the 
great difficulties of comparative syntax present themselves. The. 
noun system is so well preserved in several languages that, when 

1 Techmer’s Internationale Zntschrift jiir Sprachwissenschaft, iv 
IO °. 

2 B. I. Wheeler, Journal of Germanic Philology, ii. sqq. 
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the number of the original cases had once been determined, the 
sifting of the pro-ethnic usages attaching to each ease was 
tolerably easy, for besides Sanskrit and (to a less extent) Latin, 
Lithuanian and Slavonic have kept the pro-ethnic case system 
j almost complete. The ideas also whic h had to be expressed 
by the cases were on the whole of a very concrete character, sg 
that here the problem was much simplified. On the other hand, 
the ideas expressed by the forms of the verb are of a much more 
subtle nature, while the verb system in all languages except 
Greek and Sanskrit has broken dow n earlier and more completely 
than the noun. It is clear that the verb of the original Indo- 
European language possessed two voices, and forms correspond- 
ing to what we call the Indicative, Subjunctive, and Optative 
moods, and to the Present, Imperfect, Future, Aorist, and Perfect 
tenses. The imperative mood seems primitively to have been 
confined to the second person singular, just as the vocative, 
which, like the imperative, is a stem iorm without sutlix, was 
confined to the singular. The infinitive, as is well known, is 
in all languages of this system not originally a verbal but a 
substantival form. The pluperfect, where it has developed, 
seems to be a mixed form arising from the application of aorist 
' endings to a perfect stem. Thus far the history of the verb 
system is tolerably clear. But when we attempt to define the 
i original meaning of the moods and of the tenses we pass into a 
region where, in spite of assiduous investigation in many quarters 
I during recent, scars, the scant) amount ot light thrown on the 
j problem has only served to make the darkness visible. As 
j regards the tenses, at least, it has been show n that without doubt 
there is no difference in formation between present , future and 
aorist stems, while the earliest meaning of the perfect was that 
of a special kind ot present expressing either repeated or intensive 
action or a state. It has also been proved that the original 
meaning of the aorist is not past in time, and that in fact the 
only element whereby these languages could express remoteness 
in time was the augment. 'The augment seems to have been 
originally a pronominal deictic particle, 'finis, as there was no 
original phipericct, as neither perleet nor aorist originally 
referred to past time, and as the future, except in Lithuanian 
(with slight traces in Slavonic) and the •Indo-lranian group, 
cannot be clearly distinguished from the aorist, the system as 
1 a method of expressing time absolutely breaks down. The 
i tenses in laetdid not originally express the times when the action 
, took place, but the t \ pc of action which took place. Thus the 
| present system in the main expressed continued or durativc 
! action, the aorist only the fact that the action had taken place. 
The action indicated by the aorist might have been of consider- 
able duration, orit might have been begun and ended in a moment : 
its characteristics in this respect are not in any way indicated 
by the aorist hum, which intimates only that the action is 
viewed as a completed whole and not as a continuous process. 
The present system, however, is built up in a great variety of 
ways (thirty-two an ording to Brugmann \s enumeration). It 
is a priori unlikely that slk h a multiplicity of formations had 
not originally some reason for its existence, and Pclbriick thinks 
i that he has discovered a difference in syntactical value between 
various forms. The reduplicated present forms of the type seen 
in Sanskrit figdti , Greek cn'ooyn, Ac., he regards us expressing 
l originally an art ion which ('(insisted of repeated acts of the 
same nature (iterative), though this iterative meaning frequently 
passed into an intensive meaning. Presents of the type sc. n 
in Sanskrit fr'syati, lL is thirsty," and Greek ’ 

(for "'here the i^(v) ot the suffix has modified the first 

sellable and disappeared, he regards as cursive i.e. they express 
continuous action without reference to its beginning or end. 
Verbs which have regard to the beginning or end of the action 
he calls terininativc, and finds, them represented ((7) in verbs 
j with n- suffixes, Sanskrit rnoli, «pnw, “ sets in motion,” 
dyi'vfu., “ break to pieces (b) in Verbs with the suffix -sho- y 
Sanskrit gdrfiati, “ goes ” (to a definite destination), Greek 
ftiHTKi i), Ac. The roots he classifies as momentary (punktuell) 

1 or noil-momentary, according as they do Ir do not express an 
ai lion vyhi< h is begun and ended at once. 
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’Phis method of classification \ub no doubt suggested in the ! A still later addition to the domain of Philolog) tiie sludv 
first instance hv the characteristics ot the Slavonic \erh svstem. I of meaning presents fewer difficulties, but until remit years 
In this svstein* a clear distinction is drawn in nearly all verbs | lias been e(|ually neglected. The studv is so rea nt that the 
between those w hich express a process (durative verbs) and those | literature of the subject is still extremely small. The only 
which express a completed action (perfective \erbs). When j attempts to deal with it on a large scale nreM. breaks Essai de 
perfet live and durative verbs are formed from the same root, the j Shnantique (i8qy), now translated into Knglish under the title 
>erfeetivo are distinguished from the durative forms (a) by having ! i\i Semantics ( iqoo), with a valuable introduction and appendix 
i preposition prefixed, or (/>) bv having a different stem lorma 1 by ])r bostgate, and M. de la Grasscrie s hssat d une Scaianthfue 
tion. Thus in the Old Bulgarian (Old F.relesiastieal Slavonic) to integrate (100S), a work which deserv es mention for its attempt 
strike (hit) and to strike dead are expressed by the same verb, but j to make a thorough classification and a corresponding termino- 
in the latter meaning a preposition is found which does not appear , logy for semantic phenomena, but the value of winch is much 
in the former, biti (infinitive), "to strike” ; u-biti. "to strike I diminished by hasty compilation and imperfect knowledge of 
dead. ' To strike is dura/nr: to s/f ike dead is perfective. As an many of the languages quoted. From the practical point of view 
example of difference ot stem formation expressing this difference many of the phenomena have been classified in works on rhetoric 
meaning, we may quote H'sii, " to sit down ” (perfective), under the headings of Metaphor, Synecdoche and Metonymy. 
srdtei, " to sit " (durative). Verbs with a suffix in -//- have j The psychological principle behind this superficial classification 
often a perfective meaning : cf. the Sanskrit and Greek verbs ; is that of association of ideas. Here, as elsewhere, changes proceed 
quoted above, 'flic perfective verbs correspond in meaning j not by accident, but according to definite principles. Here, 
to the Greek aorist. and are to be carefully distinguished lrom j as elsewhere in language, in history, and the cither moral sc iences. 
perfect jurms. The same distinc tion of meaning is often achieved the particular principle in operation can be ascertained only 
in other languages also bv means of prepositions, e.g. in Latin by beginning with the result and working back to the caus 
(Seneca, Epp. \ciii. 10), Quid auleni ad rent pcrlinet. quamdiu j In the development of meaning much more than in phonetics is 
vites, quod ev itarc non possis ! " What docs it matter how long ; this necessarily the case. In phonetics all speakers of the same 

you go on avoiding |durative| what von cannot escape [perfee- t dialect start with approximately the same sound. But the same 
tiu*]." From this example, however, it is clear that, though combination of sounds which we call a word does not recall the 
the means employed to make the (listin' tion are different, there same idea to all persons who use that word. The idea that the 
A no difference m meaning between such perfective verbs and j phrase railway station calls up in the mind of a Londoner is ver\ 
those* classified bv Delbriick as terminativc. Here, as in many different from that which occurs to the mind of a child acquainted 
other parts of this studv, the* ideas arc* new. and grammatical ! only with a wayside station serving the wants of a country 
terminology has not yet sufficiently erv stallizcd, and still leaves j v illage of a few hundred inhabitants. The word herring suggest 
sumething to be desired both in clearness and in precision. one idea or train ot ideas to the fisherman who catches the fish, 

As regards the moods, the difficult v has been to find any another to the merchant who purchases it from the fisherman, 
criterion whereby the functions of one mood should be differen a third to the domestic who cooks it, and so on. To members 
tiated from those of the others. It has long been recognized of the same family the* same word may often have widely different 
that the difference between indicative and subjunctive is one associations, and, if so, the metaphors for which the word will 
of meaning and not one of formation: that, e.g., in Sanskrit 1 be employed will differ in each case. 

bharati (3rd sing. pres, indie.), " bears,” is morphologically , For the history of meaning it is necessary to have regard to 
identical with hanatf , " may slav " (3rd sing. pres. Mibj.), and all the forms of association of ideas which psychology recognizes, 
that the latter is described as a subjunctive only because ot These are contiguity in place or in time, resemblance and contrast, 
the meaning, and because there exists a dissyllabic form, han/i, ( nntrast, however, as J. S. Mill and Main have* shown, is not a 
which makes the indicative "slays." Similarly in Greek it is simple form of association, but is evolved partly from contiguity, 
impossible to distinguish morphologically between 7rartro>, “ I j partly from resemblance. An artificial hollow generally implies 

shall cheek " (bit. indie.) and 7 ruferw, " let me check " (1st aor. j also an artificial height made of the materials excavated lrom 

subj. ). Moreover, in the earliest forms ol the languages which the hollow. Hence in most languages some words occur with 

preserve the moods best (Greek and Sanskrit), the connexion the two contrasted meanings. Thus in Knglish vve find dv/u 

syntactically between the indicative and the subjunctive forms in use both for a ditch and for a mound fronted bv a ditch, the 
is closest. Not onlv does the future express futurity, but also j word ditch being, in fact, but a dialectal form of dyke. Jn 
the determination of the subject to carryout the action expressed, j Scotland, on the other hand, where earthen mounds and stone 
which, in Delbruvk's discussion of the moods, is precisely the walls form more frequent boundaries between fields than in 
point chosen as characteristic of the subjunctive. On the other England, the word dyke is now practically limited to elevated 
hand, the present optative differs from the present (and future) boundaries, while ditch is limited to excavated boundaries, 
indicative and present subjunctive in having a special mood Thus the proverb, " February fill dyke,” which in England 
suffix, and in having secondary while they have primary personal I implies that the February rains will fill the ditches, is olten under- 
endings. Nevertheless its meaning overlaps that of the other 1 stood in Scotland to mean that in February the snow will be 
forms, and some excellent authorities, like Professor \Y. \\ . j level with the tops of the stone or turf walls. Similarly in 
Goodwin, see in future indicative, subjunctive and optative Latin Tacitus can say fossas pmrucre , which can onlv applv to 
only different degrees of remoteness in the future, the remoteness levelling raised mounds; while in Greek Xenophon also talks 

being least in the future and greatest in the optative. Delbriick. of the ditch (trench) thrown up (radios tlvaficpXq/itvq). It 

however, abides, with slight modifications, by the distinction j is only natural, therefore, that other words with several mean- 
w hich he propounded in 1871 that the subjunctive expresses ' ings should be used similarly : moat, originally a mound of earth 
Will and the optative Wish. Here again the problem has not | or peat, has come to mean a big ditch : while, conversely, soldiers 
been solved, and it is doubtful how far any definite solution is • in trenches are not so much in ditches, as the word ought to 
likely to be arrived at, since there are so many gaps in our know- | signily, as behind breastworks. Sometimes, when two action- 
ledge of mood forms. These gaps, owing to the break-up of the | opposed to one another are contiguous, a word seems to change 
system at so early a period, it is hardly probable we shall ever j to the exact opposite of its original meaning. Thus the English 
be able to fill. It is possible, however, to do a great deal more verb wean , which meant originally to accustom (to cooked food), 
than has yet been done yven in the most familiar languages, has been transferred to the necessary preliminary, to dis- 

In Latin, for instance, even now, the facts for the uses ot the accustom to the breast. 

moods within the two centuries of the classical period are very Resemblances may be (i.) genuine, and (a) of external appear - 
imperfectly known, find it is no exaggeration to say that more ance, or (b) of other characteristics; or (ii.) fanciful or analogical, 
has been doo«-in the last hundred years tor Sanskrit than has been j From resemblance in the external appearance of the object, the 
done in two thousand years of continuum studv for Latin <*.r Greek. 1 word gem. which in Latin (gemma) w uallv means a bud. ha; 
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• o in- if) 11. n i first n pcrrl and then by extension of the meaning 
a.i\ precious slone. from the concentric coats which appear 
m Loth, the* Latin word for a pearl (unio, arc*, unionem) appears 
in English as onien. Examples where the characteristics are 
not of external appearance are such as the German kaiser and 
the Russian tsar, whirh are descended from Julius ('aesar, while 
the Lithuanian word forking -kardlius- is Carolus , i.e . Charle- 
magne. So in modern Persian. X usrev, " Lord," comes from 
the Zend proper name 1 lusravah (('hosroes). As already pointed 
out, the resemblances which have established a connexion 
between pert and impertinent (properly irrelevant) tire in sound 
only. The same is true ot the supposed relation of the verb 
"/'.to cut la ss , cutler and cutlet. While train oil really means 
oil in drops like tears (t f. German Thriine), most people connect 
it with railway trains. The resemblance in some cases is merely 
in function. Thus, though the fir and the oak have no resem- 
blance* one to the other, the word fir is now generally identified 
until the Latin ijucrcus in etymology (of. four and quattuor), 
in the same way as the Latin jagus, “ beech,” is with the Greek 
</>yyov, “ oak,” the users of the word having, in the course of their 
^rations, passed lrom a land with oaks to a land with firs in 
the one case, and from a land of beeches to a land of oaks in the 
other. Resemblance* as the* basis of metaphor has a very widely 
extended influence on language. 

The most numerous and most varied forms of change in mean- 
ing depend, however, upon the law of contiguity. Perhaps the 
commonest of all forms of contiguity is that where the* word 
indicating some* accompanying feature or condition replaces 
the word lor the object referred to. In the countries that border 
the Mediterranean the heat of midday is accompanied and 
intensified bv the dying away of the wind, a characteristic 
remarked upon by Aeschylus (Again. 5O5) : “ What time upon 
his noond «y coin'll, windless and waveless sank the sea to rest.” 
from the Greek word icnv/m, ” burning heat,” arises through 
Lute Latin the English calm , where the absence of wind is the 
only idea present, that of heat having altogether disappeared. 
Wain, in bugle, which is abbreviated for buglehorn, the word 
which survives properly means wild ok, and the originally more 
important element is lost. In a combination like silver bugle tin* 
word has gone a stage further; the original meaning of born 
has also disappeared. There is no longer any thought of an 
animal's horn; the only idea that survives is that of a musical 
instrument. From the cope or cloak ( cafiella ) of St Martin, 
which was preserved as a sacred relic by the Frankish kings, comes ' 
the word chapel. The word was first translerred lrom the i 
1 loak to the holv place wdicrein it was kept, and thence to 
similar shrines, and ultimately to any plac e, not being a church, j 
where prayers wen* said. A jig was originally not the dance. 1 
Lilt the fiddle which supplied the music lor the dance. The 
n lines oi liquors are oi ten replaced by some* accompaniment 1 
as of the place, port, sherry, champagne, or by a qualifying adjec- 
tive as in brandy, properly “ burnt,” from the Dutc h brande- ; 
w.jn; or, again, only the less important element of the word is j 
retained as in whisky, literally “ water,” for the older usque- ! 
ha ugh, a corruption of Gaelic words meaning the ” water of lile ” 1 
(aqua vitae). Replacement of substantives bv their accompanv- ; 
mg adjectives is common in most, languages. One of the most 
common methods of coining a name for a new artic le is to give . 
it the name ol the- place or people whence it comes. Thus we : 
l>u\e arras, lawn (from Laon), cravat (Croat), coac h lrom Rocs 
m Hungary, bilboes (both letters and swords) lrom t hi* iron 
mines ol Hilhoa in Spain. Kquallv common are the names of 1 
inventors pinchbeck, tontine, silhouette, guillotine, derrick. , 
In the word cash, whic h comes indirectly lrom Latin capsa, ” a 
box, the thing contained has taken its name from the container. < 
Similarly mortar, " cement,” derives its name lrom the mortar 
in which it was mixed, while in box the material (boxwood. Lat. 
hu.:us , Greek, 7n'£o?) lias usurped the place of the artic le made. 

In leper the disease (Lat. lepra, the rough disease, from Greek, 
Af.7r/>a rorro?) has been njade into the name of the 1 sufferer, who 
w is e arlier called a leprous man. As a consequence, a new 
S.ihstantive leprosy has to be taken from the adjective to 


■ indicate the disease. The various changes in meaning, which arc 
I classed together as synedoche, have their origin in contiguity. 
| Thus we have the species for the genus; the butcher, who pro 
, perly kills goats only (Old French hoc), has ousted the flesher. 
Hut wc have also the genus for the species; corn, as a rule, 
means in England wheat; in Scotland oats; in America, nuii/.c. 
The individual becomes collective as in corps, navy, body (ol 
men); the collective becomes individual when Latin racemus, 
” bunc h of grapes,'’ passes into English “ raisin.” Here would 
come the so-called meliorative and pejorative developments it 
word-meaning, whereby, e.g. steward , “ the sty-ward,” become, 
the title of a great officer of the realm and the name of a line o 
| kings; or, on the other side, sou (Latin solidus) passes from the 
name of a gold coin to that of one of proverbially insignificant 
value. Here, too, would come many euphemistic uses which are. 
lor the most part, applications of more general terms to avoid the 
j mention of some specific* act or object which is unpleasant, as 
death, murder, bankruptcy, dcbt,&c., while metaphorical terms 
for the same things come under resemblance. These examples 
do not exhaust the lorms of contiguity which appear in language, 
but they are enough to show how far-reaching the effect of this 
| type of association of ideas is upon language, and how extensive 
the field is which still calls for investigation before the study of 
meaning attains the same development as the investigation ol 
the* other branches of the history of language. 

Auihokities (since 18X5). lor methods of Linguistic Stmlv : 
Haul. Pnncipien tier Sprachgeschichtr ( ud eel., iX«>S); You dCi 
j Gabelentz, Die Spradiwissenschaft (2nd ed., lgoi)* Strong, Logenian 
j iV Wheeler, I he History of Language (iSiji),un adaptation of the ideas 
o Paul's Pr'ncipien, with manv excellent examples; van Ginncken, 
j Ptincipcs do l inguistique psvchologique (lO'V)- For the ('on- 
to > vers v regarding Phonetic Laws: (urtius, Zur Kritik dev neuestni 
, Sprn /Porsehung] Brugmniin Zum henUgen Stand der Sprachwsscn- 
; schaft: Sihuchardt, l /her die Lautgesetzr : gegen die J unggrammatiker 
(all in 1S.X5); Tarbell, " Phonetic Law.” in 7 ransaitions of American 
! Philological Association lor iXXo. pp. 1 sqq.; Wcchssler, ” Giebt es 
Lautgesetze ? ” (iqno), Sonderah/ug aws Dorse hungni zur rotnams 
, (hen Dhilologie : Pestgabe fur Hermann Suclner; Wundt, Die 
\ Wdkcrpsyi hologie (io<><>), \ol. i.; Oertel, Lectures on the Study of 
j language (igoi), Jectun* iv. lor Analogy Wheeler, “Analogs' 

1 and the Scope of its Application in Language* “ (1X87), Cornell 
1 University Studies in Classical Philology. For the* Glassification ol 
j Languages : Misteli, Charai tcnstik der hauptsai hlichsten J yf>cn*<lr\ 

1 Sprai hhaues (iS«» p. For the Phonology, Morphology and Syntax 
I ol the Indo-Kurope.iii Languages: llrugmann and Delbriick, 

1 (irundriss der vergleichenden (irammatik (ter indogennanisehen 
! Sprachen (iHNfi-iqoo); a new cm lit ion of the Phonology by Jhugmaini 
‘ in 1X07. of the stem-formations and inflexion ol Nouns, Adjective's, 
j Pronouns and Numeials in two paits (igo<>, io<»>); the first edition 
| of t lie Phonology and Morphology, translated into English in four 
volumes by Wright, Conway and Rouse*. For Discussion ot Con- 
I tested Points : Pechtel, Die ] lauptproblnne der indo-grrmanischen 
i Laullehre (i8gi). For Syntax : Delbriick, in the works mentioned, 
in the text. For Semantics : be sides I heal and Postgate, see Wundt, 
Die Volker psychologic, vol. i. pt. z, and articles by John Grote in 
the* Journal of Philology , vols. iv. and v. A bibliography of the* 
works which have appeared since iX«jn will be iound in the Anzeiger 
tur indogermanisihe Sprach' umt A ttertumshunde : ileiblatt zu den 
indugermanisehen P'orsehungen redigint, by W. Strcitberg. 

(P. Gi.; E. Sr.) 

Si’MMXRV of Pim.ofoe.icAf Akiuli.s 

Li addition to the genetic* classification of languages given 
above (on pp. 426 42c)), some further guidance as to the ac tual 
headings under which the philological section is arranged may 
be of service to the student. 

The pi\ot of the whole Motion is the article Alphabet, 
whic h traces the history of language and writing to t her earliest 
stages, embodying the results of archaeological studies in ail 
countries, together with the general conclusions based thereon, 
lit this article (with further details under Crete) will be found 
an ac count of the controversy regarding the Cretan disc overies 
of Dr A. J. Evans. Supplementary to this comparative survey 
are the artic les Palaeography, Inxv riptions, Writing and 
Phonetics. The first two deal with ancient documents of all 
kinds : Pai.xkography with those spec imens of ancient writing, 
literarv, economic: or legal, whic h were coJnnitted to codices, 
tablets c^r roll* by the use of the stilus, the reocLor the pen; 
Inscriptions with documents engraved oft stone or metal. 
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Writing deals, chiefly from the anthropological standpoint, 
with primitive attempts to record ideas in an intelligible form, 
e . g . with “ knot-signs/' “ message-sticks, M picture-writing and the 
like. Phonetics covers the whole subject of speech sounds and 
pronunciation, the organs of speech and national sound systems. 

Supplementary, from another point of view, to the article 
Alphabet is a complete series of articles on the letters of the 
English alphabet. In these articles the history of the individual 
letters is traced from the Phoenician through Aramaic, Greek 
and Roman to modern times. All these articles may be read 
in connexion with a comparative tabic in the article Alphabet 
{ad fin.), which shows in parallel columns the earliest equivalents 
of the modern English letters, i.e. Brahmi, Kharosthi, oldest 
;Ethiopic, Sabcean, Nashki, Tcma, Sindjirli, the Moabite stone, 
Phoenician, Greek, Latin, Cyrillic and Glagolitic. Another 
important comparative table of written signs is contained in the 
article Slavs, showing the various Cyrillic, Glagolitic and Latin 
letters used by the Slav peoples. | 

Passing from articles dealing with the method and general 
subject-matter ot philology, the student will find articles 
on the great families of languages, each with its subordinate 
articles on special languages and dialects. 

t. Indo-European Languages. Of articles on language families, 
the most important is that under the heading Indo-European ; 
Languages. This great division, which is dealt with from the 
comparative standpoint in the second part of the article ■ 
Philology, is under its own heading treated in detail. The 
article begins with a sub-classification into two main groups 
the so-called (A) centum and (B) satem groups each of which 
is further divided into four sections. In accordance with this i 
classification there are separate articles on the individual ancient , 
and modern languages and dialects. ' 

A. (i) Greek Language (supplemented by sections under 

Homer, Dorians, Ac.); (2) Latin Language (with Osua 
Lingua, Iguvium, Ac., and articles on the Italic' tribes and 
places, e.g. Venkti, Caere): (3) Celtic, s.v. Celt (with subsidiary 
articles); and (.j) Teutonic, s.v. Tmtonic Languages, Scandi- 
navian Languages?, and the like. I 

The modern descendants of these languages are all further 
treated separately. Thus following Latin Language is the 
article Romanc e Languages, which traces the development ot 
the Latin tongue during its gradual differentiation into Italian, 
French, Spanish, Rumanian, Ac. ; while a more detailed account 
of these will be found under Italian Language; French ; 
Language; Spain; Langu>ge\ Rumania: Language. There, 
is also a special article Proyi nc\l Language, dealing with the ! 
Romanic speech of southern France. The Teutonic languages j 
are similarly dealt with in detail under English Languxgk (in- j 
eluding Anglo-Saxon); Dutch Language; German Language, j 
Scandinavian Language itself includes Icelandic', Norwegian, | 
Swedish, Danish. 

B. In the satem group of the Indo-European family the four 

divisions are as follows : ; 

(1) Indo-Iranian or Arvan. 'This division may be sub- | 
divided into {a) Indo-Iranian, treated mainly in the article j 
Persia; Language and Literature (including /end. Old, Middle 1 
and New Persian, and the modern dialects), and (h) Indian. ! 
The Indian languages are discussed primarilv under In do- I 
Arvan Languac.es, which describes the relations of Pisaca , ! 
Sanskrit , Prakrit , and gives n paradigm of the various languages j 
of the three great divisions of India. This central article refers I 
to the separate articles Pisac a, S\.\sKRiTand Prakrit, which 
in turn are supplemented by a number of artic les on particular 
languages. Of those reference may be made to Bengali; 
Biiiari ; Gujarati and Rajasthani ; Hindustani ; Kash- 
miri; Marathi; Pali. The* gipsy languages, which may 
probably be assigned to the Indo-Iranian division, arc* described 
under Gipsies. 

(2) The account of Armenian will be found under Armenian 
Language and Literature. 

(3) The Balto-Slavonic Languages. Of these tl|e three 
comprised in the Baltic group, viz. Lithuanian. Lottie and Old 


Prussian, are described under the heading Lithuanians and 
Letts. For the Slavonic group, the chief article is Slavs; 
Language , which deals with the elements common to all the 
Slavonic tongues, with their early history and differentiation. 
It contains a comparative table of alphabets. It is Supple- 
mented by an article Old Slavonic, and by further information 
under the headings Russia, Bulgaria, Servia, Poland, 
Bohemia, Croatia-Slavonia, Slovaks, Slovenes, Sorbs, 
Kashubes, Polabs. 

(4) The Albanian dialects are treated under Albania. 

2. Semitic Languages. — At the heading of this section stands 
the article Semitic Languages, supplemented by Hebrew 
Language, Aramaic Languages, and linguistic sections under 
Phoenicia, Ethiopia, and the like. 

3. Ham i tic Languages . — The central article in this family 
is Ham mu Languages, which is supplemented, so far as the 
Cushitic or Ethiopian group is concerned, by further information 
in the articles Egypt; Ethiopia ; Abyssinia ; Somaliland ; and, 
so far as the Libyan group is concerned, by the articles Berbers 
and Kabyi.es. 

4. The chief feature of the Monosyllabic family is the section 
Language under China, supplemented again by similar sections 
in articles on other countries of south-eastern Asia, and by the 
article Tibito-Buruan L\nguaghs. There is also a language 
section under Japan which discusses the affinities between 
Chinese, Korean and Japanese. 

5. The Ural-Altaic family is described in outline in the 
article Ural-Altaic, which gives the general relationships of 
Turkish, Finno-Ugrian, Mongol and Manclui, and of minor sub- 
divisions such as Syryenian, Mordvinian and Votyak. Turkish 
is discussed in the article Turks: Language , which deals with 
Osmanli proper and t he Tatar-' Turkish languages generally. The 
article Finno-Ugrian is a comparative survey dealing with the 
language of the Filins, Lapps, Samoyedes, At. ; while Magyar is 
treated separately in Hungary : Language. Under Mongols there 
is a special section Language , disc ussing the three groups of East 
Mongol, West Mongol (including Kalmuck) and Buriat. 

(>. The principal languages of southern India, e.g. Tamil, 
Mala vfdain, Kanarese, Telugu, Ac., arc dealt with generally 
under the heading Dravidian ; while there is a separate article 
Tamils, containing a section on their language; and brief notes 
under the headings Brahuj, Telugu, MalayAlam, Ac. 

7 and 8. The scattered languages of the Malay- Polynesian 
family and other Oceanic peoples are treated principally in the 
article Malays, which further information is given under the 
headings Polynesia: Samoa; Java; Negritos, Battas, Ac. 

9. The Caucasian lamily is described chiefly in the article 
Georgia : Ethnology. Further information will be found in 
Caucasia : Ethnology. 

10. Of the remaining European languages only two need 
special mention’: Basque, which is treated in a special section 
under t lie heading Basques; and the lost Etruscan, which is 
treated under Etruria and Latin Lxnguagk. 

11. The principal languages of southern and central Africa 
are treated fully under Bantu Languages. There is a brief 
account of the Bushman language under Busiimen, and of the 
Hottentot languages under Hottentots. 

12. Intermediate African Languages. — Among the numerous 
languages spoken bv the people of the great central belt of the 
African continent, the most important is the Hausa, described 
under that heading. 

13. America. — The whole question of tin* languages of the 
North American Indians is dealt with in the article Indians, 
North American, which contains an elaborate linguistic 
p.irad'gm. 

Bibliographical information will bo found in practically all the 
above headings. In addition to tlu* most modern authorities there 
quoted, there will be found in the article Dictionary a very full 
list ol older lexicographical works. 

Tin* above summary does not purport to present dogmatically a 
rigid philological classification. It disr<g?irds many problems, and 
is intended solely to enable the student readily to find the material 
of which he may lx* in search. 
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PHILOMEL (Fr. philomele ; Ger. Philomels or Stahlgeige), 
a musical instrument similar to the violin, but having four steel 
wire strings. The philomol has a body with incurvations similar 
to those of the guitar; therefore, without corner blocks, the out- 
line of the upper lobe forms a wavy shoulder reminiscent of 
the viols but more ornate and fanciful. The peg-box sometimes 
terminates in a fancy*head instead of a scroll. The philomcl, 
never used in the orchestra, is the instrument of the dilettanti, 
frequently played in Germany with the bowed zither. The 
accordance of the philomel is the same as for the violin; the 
timbre is shrill and crystal-like. There is also an alto philomel 
corresponding to the viola. The bowed melodion is similar , 
to the philomel, and has four steel strings of the same accordance | 
as the violin, but arranged in inverse order; instead of being 
held like the violin and philomel, under the chin, it is placed 
on the knees of the performer, so that a hook under the finger- 
board rests against the table. (K. s.) 

PH 1 LON, Athenian architect of the 4th century b.c., is known 
as the planner of two important works the portico of the great 
Hall of the Mysteries at Eleusis and an arsenal at Athens. Of 
the last we have exact knowledge from an inscription. E. A. 
Gardner (Ancient Athens , p. 557) observes that it “ is perhaps 
known to us more in detail than any other lost monument of 
antiquity.” it was to hold the rigging of the galleys; and was 
so contrived that all its contents were visible from a central 
hall, and so liable to the inspection of the Athenian democracy. 
(See Athens.) 

PHILOPATRIS, the title of a dialogue formerly attributed 
to Lucian, but now generally admitted to be spurious. Its date 
and purport have long formed the subject of discussion. The 
scene is laid at Constantinople. A certain Triephon, who has 
been converted to Christianitv bv a bald, long-nosed Galilaean, 
who was carried up through the air into the third heaven (an 
evident allusion to St Paul), meets a friend, Critias, who is in a 
state of great excitement. Triephon inquires the reason, and 
the invocation of Zeus by Critias leads to a discussion on pagan- 
ism and Christianity, in which all the gods proposed by Critias 
arc rejected by Triephon, who finally suggests that Critias should 
swear by the Trinity. (The sub-title, 7) SifWxu/Acros, refers to 
this “ instruction ” of Critias in matters relating to Christianity.) 
Critias goes on to relate how he had been introduced to a gather- 
ing of pessimists, who predicted all kinds of disturbances in 
the empire and defeat at the hands of its enemies. In the mean- 
time a third person appears on the scene, with the news that 
the imperial armies have obtained a glorious victory. The 
hope is expressed that Babel ( Bagdad, the chief city of the caliphs) 
may soon be destroyed, Egypt subdued (that is, reconquered 
from the Arabs), and the attacks of the Scythians (Russians 
or Bulgarians) repulsed. The whole concludes with thanks 
to the unknown god of Athens that they have been permitted 
to be the subjects of such an emperor and the* inhabitants of 
such an empire. The Philopatris was for a long time regarded 
as an attack upon Christianity, and assigned to the time of 
j ulian the Apostate (emperor 361 363). Chronological indica- 
tions (c.g. the allusion to a massacre of women in Crete) led 
Niebuhr to ascribe it to the reign of Nicephoros Phocas (963 
and this view is now generally supported. There being 
at that time no pagans in Constantinople, the “ pessimists ” 
referred to must be Christians — either monks, especially the 
intimate friends of the patriarch of Constantinople, who, ag- 
grieved at the measures taken by Phocas in regard to the 
property of the Church, were ready to welcome the defeat of 
the imperial arms and the ruin of the empire; or harmless vision- 
aries, who claimed to predict the future bv fasting, prayer and 
vigil. In any case, the author, whether he was a sophist com- 
missioned bv Phocas to attack the monks, or some professor 
who hoped to profit by singing the imperial praises, represents 
the views of the “ patriotic ” (as the title shows) as opposed to 
the “ unpatriotic ” party. According to another view, which 
assigns the dialogue to the time of Heraclius (610 641), the 
author was a Christian fanatic, whose object was to make known 
the existence ol a con\ entitle of belated pagans, the enemies 


alike of the Christian faith and the empire; it is doubtful, 
however, whether such a pagan community, sufficiently numer- 
ous to be of importance, actually existed at that date. The 
object of the first and longer portion of the dialogue was to 
combat the humanism of the period, which threatened a revival 
of polytheism as a rival of Christianity. 

Bibliography. — Editions by J.M. Gcsner (1715) and C. B. Hase 
in the Bonn Corpus seviptorum hist. bvz. (182S), vol. xi. ; also included 
in Jacobi tz's edition of Lucian (1830). See R. Crampe, Philo- 
patvis. Eirt heidnischcs Konvoitikcl des sichcntcn Jahrhunderts zn 
Constantinopel (1894) ; K. Garnett, " Alms for Oblivion " in Corn hill 
Magazine (May 1901); C. Stach, Dr Philopatride (Cracow, 1894), 
who shows its late origin l>y linguistic tests; S. Reinacli in Revue 
arcMologique (1902), vol. i. ; B. G. Niebuhr, " Ueber das Alter des 
Dialogs Philopatris ” in his Klrmr histovische Schviften (1843), vol. ii.; 
and, for further authorities, article by Von Pobschutz in Hcrzog- 
Hauck's Rcalcncyklopudie fur protcstantische Theolugic (1904). 

PHILOPOEMEN (253-184 b.c.), Greek general, was born at 
Megalopolis, and educated by the academic philosophers 
Ecdemus and Dcmophanes or Megalophanes, who had dis- 
tinguished themselves as champions of* freedom. Avoiding 
the fashionable and luxurious gymnasia, he devoted himself 
to military studies, hunting and border forays. In 233-2 
Philopocmcn skilfully evacuated Megalopolis bclore the attack 
of Cleomcnes 111 ., and distinguished himself at Sellasia (222). 
The next eleven years he spent as a condottiere in Crete. 
Elected commander of the League's cavalry cm his return, he 
reorganized that force and defeated the Aetolians on the Elean 
frontier (210). Appointed to the chief command two years 
later, he introduced heavy armour and close formation for the 
infantry, and with a well-trained armv beat Machanidas of 
Sparta, near Mantinea. The new <k liberator ” was now so 
lamous that Philip V. of Maeedon attempted to poison him. 
In 202-1 Philopoemen drove Nabis, the Spartan tyrant, from 
Messcne and routed him off Tegea. After another long sojourn 
in Crete he again received the command against Nabis. Though 
unsuccessful at sea, he almost annihilated Nabis's land force 
near Gythium, but was prevented by the Roman Klamininus 
from taking Sparta. Jn 100 Philopoemen protected Sparta, 
which meanwhile had joined the League and thereupon seceded, 
but punished a renewed defection so cruelly as to draw the 
censure of Rome upon his country. At Messene he likewise 
cheeked a revolt (189), but when that city again rebelled, in 184, 
he was captured in a skirmish and promptly executed. 11 is 
body was recovered by the Achaeans and buried with great 
solemnity. 

Philopocmen's great merit lies in his having restored to his 
compatriots that military efficiency without which the Achaean 
League for all its skilful diplomacy could never stand. 'Towards 
Rome he advocated a courteous but. independent altitude. In 
polities he was a democrat, and introduced reforms of a popular 
character (see Achaean League). 

Polybius’ Histories (x. xxiii.) are mir <. liief authority. 'These and 
a special treatise on Philopoemen (now lost) were used by Plutarch 
( Philopoemen ), Pausanias (viii. 40 51), Livy (xxxi. xxxviii.), and 
indirectly by Justin (xxx. xxxiv.). 

PHILOPONUS, JOANNES (John the Grammarian), Greek 
philosopher of Alexandria, lived in the later part of the 5th and 
the beginning of the 6th century of our era. 'The surname Crant- 
maticus he assumed in virtue of his lc< turcs on language and 
literature; that ot Philoponus owing to the large number of 
treatises lie composed. lie was a pupil of Ammonias Ilermiae, 
and is supposed to have written the life of Aristotle sometimes 
attributed to his master. 'To Philoponus are attributed a large 
number of works on theology and philosophy. It is said that, 
though he was a pupil of Ammonias, he was at first a Christian, 
and lie has been credited with the authorship of a commentary 
on the Mosaic Cosmogony in eight books, dedicated to Sergius, 
patriarch of Constant inople, and edited by Balthasar Corderius 
in 1630. Other authorities maintain that this, as well as the 
Disputatin dc pawhale, was the work of another author, John 
the Tritheist. Jt was perhaps this Philopomlk who tried to save 
the Alexiyidrian library from the caliph Omar after Amu’s 
victory in (>yj. 
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The more certain writings ol l’hiloponus consist of commentaries 
on Aristotle. These include works oil the Physica , the Prior ami the 
Poslt'uor Analvtus , the Meteorologiia, the De a mm a , the /V geneia- 
tiont' annnalinm, the De generation? ct intevitu and tin* Mctaphvsiia. 
These have been frequently edited and are interesting in connexion 
with the adoption ot Aristotelianism by the Christian Church. 
They seem to have embodied the lectures of Ammonias with addi- 
tions by Philopomis, and are remarkable rather tor elaborate care 
than for originality and insight. He wrote also an attack oil lYoclus 
{De aeteryiitate mitndi). Two treatises on mathematics are ascribed 
to him : A Commentary on the Mathematics of Xuomachus , edited 
by Hoche (uSoj and 1N07), and a I native on the l r se of the Astro/af't\ 
published by Hase. The latter is the most ancient work on t!u> 
instrument, and its autheniicitv is rendered almost certain by its 
reference to Ammonias as the master ot the author. 

PHILOSOPHY (Gr. fond of, and o-o</uu, wisdom), a 

general term whose meaning and seof>e have \aricd very con- j 
siderably according to the usage of different authors and different j 
ages, It can best be explained by a survey of the steps bv | 
which philosophy differentiated itself, in the history of Greek 
thought, from the idea of knowledge and culture in general. 
These steps may he traced in the gradual specification of the I 
term. 'The tradition which assigns the fiffd employment of 
the Greek word <^tAorro0/u to Pythagoras has hardly any claim 
to he regarded as authentic; and the somewhat self-conscious 
modestv to which Diogenes Laertius attributes the choice of 
the designation is, in all probability, a piece of etymology j 
crystallized into narrative. It is true that, as a matter of fact, | 
the earliest uses of the word (the verb ^lAod-o^ciy occurs in j 
Herodotus and Thucydides) imply the idea of the pursuit of ' 
knowledge; lmt the distinction between the <ro«/>o$, or wise man, 
and the </>tAoVo</>os, or lover of wisdom, appears first in the 
Platonic writings, and lends itself naturally to the so-called 
Socratic irony. 'The same thought is to he found in Xenojjhon, 
and is doubtless to be attributed to the historical Socrates. 
Hut the word soon lost this special implication. What is of 
real interest to us is to trace the progress from the idea of the 
philosopher as occupied with any and every department of 
knowledge to that wdiich assigns him a special kind of knowledge 
as his province. 

A specific sense ot the word first meets us in Plato, who defines 
thf philosopher as one w'ho apprehends the essence or reality of 
things in opposition to the man who dwells in appearances and 
the show’s of sense. The philosophers, he says, “ are those who 
are able to grasp the eternal and immutable they are “ those 
who set their affections on that w hich in each case reallv exists ” 
(Rep. 480). In Plato, however, this distinction is applied 
chiefly in an ethical and religious direction; and, while it defines 
philosophy, so far correctly, as the endeavour to express what 
things are in their ultimate constitution, it is not yet accompanied 
by a sufficient differentiation of the subsidiary inquiries by 
which this ultimate question may he approached. Logic, ethics 
and physics, psychology, theory of knowledge and metaphysics 
are all fused together by Plato in a semi-religious synthesis. It 
is not till we come to Aristotle —the encyclopaedist of tlu* ancient 
world- that we find a demarcation of the different philosophic 
disciplines corresponding, in the* main, to that still current. 
The earliest philosophers, or “ phvsiologers,” had occupied 
themselves chiefly with what we may call cosmology ; the one 
{ucstion which covers everything fur them is that of the under- 
ying substance of the world around them, and they essay to 
tnswer this question, so to speak, by simple inspection. In 
>ocrates and Plato, on the other hand, the start is made from a 
onsideration of man's moral and intellectual activity ; but 
;nowdedge and action art' confused with one another, as in the 
iocratie doctrine that virtue is know ledge. To this correspond 
he Platonic confusion of logic and ethics and the attempt* to 
ubstitute a theory of concepts for a metaphysic of reality. 
Aristotle’s methodic intellect led him to separate the different 


I Aristotle’s most usual name is i: first philosophy ” or, as a modern 
might say first principles " ; hut there has since been appro- 
priated to it, apparently by accident, the title <l metaphysics." 
“ Philosophy,” as a term of general application, was not, indeed 
restricted by Aristotle or his successors to the disc iplines just 
enumerated. Aristotle himself inc ludes under the title, besides 
mathematics, all his physical inquiries. * It was only in the 
Alexandrian period, as Zeller points out, that the special sciences 
attained to independent cultivation. Nevertheless, as the mass 
of knowledge accumulated, it naturally came about that the 
name* “ philosophy ” ceased to be applied to inquiries concerned 
with the particulars as such. The details of physics, for example , 
were abandoned to the scientific specialist, and philosophy 
restricted itself in this department to the question of the relation 
of the physical universe to tl*e ultimate ground or author of 
tilings. This inquiry which was long called “ rational cosmo- 
logy,” may be said to form part of the general subject of meta- 
physics, or at all events a pendant to it. Hy the gradual sifting 
out of the special sciences philosophy thus came to embrace 
primarily the inquiries grouped as “ metaphysics ” or “ first 
philosophy.” These would embrace, according to the Wolffian 
scheme long current in philosophical textbooks, ontology proper, 
or the science of being as such, with its three branch sciences of 
(rational) psychology, cosmology and (rational or natural) 
theology, dealing with the three chief forms of being — the soul, 
the worfcl and God. Subsidiary to metaphysics, as the central 
inquiry, stand the sciences of logic- and ethics, to which may 
he added aesthetics, constituting three normative sciences — 
sciences, that is, which do not, primarily, describe facts, but 
rather presc ribe ends or set forth ideals. It is evident, however, 
that if logic deals with conceptions which may he considered 
constitutive of knowledge as such, and if ethics deals with the 
harmonious realization of human life, which is the highest 
known form of existenc e, both sciences must have a great deal 
of weight in the settling of the general question of metaphysics. 

In sum, then, we may sav that 11 philosophy ” has eome to be 
understood at least in modern times as a general term covering 
the various disciplines just enumerated. It has frequently 
tended, however, and still tends, to he used as specially con- 
vertible with the narrower term “ metaphysics.” This is not 
unnatural, seeing that it is only so far as they bear on the one 
central question of the nature of existence that philosophy 
spreads its mantle over psychology, logic or ethics. The 
| particular organic- conditions of perception and the associative 
1 laws to which the mind, as a part of nature, is subjected, are 
| facts in themselves indifferent to tlu* philosopher; and therefore 
1 the development of psychology into an independent science, 

| whic h took place during the latter half of the igth century and 
may now he* said to be c omplete, represents an entirely natural 
evolution. Similarly, logic, so far as it is an art of thought or a 
doctrine of fallacies, and ethics, so far as it is occupied with a 
natural history of impulses and moral sentiments, do neither of 
them belong, except hy courtesy, to the philosophic province. 

; Hut, although this is so, it is perhaps hardly desirable to deprive 
| ourselves of the use of two terms instead of one. It will not he 
; easy to infuse into so abstrac t and bloodless a term as “ meta- 
physics ” the fuller life (and espec ially the inclusion of ethical 
, considerations) suggested by the more concrete term “philosophy.” 

I Wc shall first of all, then, attempt to differentiate philosophy 
from the spec ial sciences, and afterwards proceed to take up one 
hy one what have been called the philosophical sciences, with the 
! view of showing how far the usual subject-matter of eac h is 
. really philosophic al in its hearing, and how far it belongs rather 
! to the domain of science ” stric tly so called. The order in 
; which, for c learness of exposition, it will he most convenient to 
consider these disciplines will he psyc hology, epistemology or 


.spects of reality here confounded. He became the founder 
if logic, psychology, ethics and aesthetic s as separate scienc es; j 
-bile he prefixed Ao all such (comparatively) spec ial inquiries 
he investigation eft the ultimate nature of existenc e as such, or 
if those first principles which are common to, and p resu pposed 
a, every narrower field o! knowledge. For ihi:; investigation 


theory of knowledge, and metaphysics, then logic, aesthetics and 
ethics. Finally, the connexion of the last-mentioned wfith 
politics (or, to speak more inodernly, with jurisprudence and 
sociology), with the philosophy of history and the philosophy of 
religion, will call fora few weirds 011 the relation of these sciences 
to general philosophy. 
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Philosophy and Natural Science . — In distinguishing philosophy 
from the sciences, it m iv not be amiss at the outset to guard 
against the possible misunderstanding that philosophy is con- 
cerned with a subject-matter different from, and in some obscure 
wav transcending, the subject-matter of the sciences. Now 
that psychology, or the observational and experimental study 
of mind, may be said trt have been definitively included among 
the positive s« iences, there is not even the apparent ground 
which once existed for such an idea. Philosophy, even under 
its most discredited name of metaphysics, has no other subject- 
matter than the nature of the real world, as that world lies 
around us in everyday life, and lies open to observers on every 
side. But if this is so, it may b * asked what function can remain 
for philosophy when every portion of the field is already lotted 
out aud enclosed by specialists ? Philosophy claims to be the 
science of the whole; but, if we get the knowledge of the parts 
from the different sciences, what is there left for philosophy to 
tell us ? To this it is sufficient td answer generally that the 
synthesis of the parts is something more than that detailed 
knowledge of the parts in separation which is gained by the man 
of science. It is with the ultimate synthesis that philosophy 
concerns itself; it has to show that the subject matter which we 
are all dealing with in detail really is a whole, consisting of 
articulated members. Evidently, therefore, the relation existing 
between philosophy and the sciences will be, to some extent, 
one of reciprocal influence. The sciences may be said to furnish 
philosophy with its matter, but philosophical criticism reacts 
upon the matter thus furnished, anil transforms it. Such trans- 
formation is inevitable, for the parts only exist and can only be 
fully, i.e. truly, known in their relation to the whole. A pure 
specialist, if such a being were possible, would be merely an 
instrument whose results had to be co-ordinated and used by 
others. Now, though a pure specialist may be an abstraction 
of the mind, the tendency of specialists in any department 
naturally is to lose sight of the whole in attention to the particular 
categories or modes of nature’s w’orking which happen to be 
exemplified, and fruitfully applied, in their own sphere of investi- 
gation ; and in proportion as this is the case it becomes necessary 
for their theories to be co-ordinated with the results of other 
inquirers, and set, as it were, in the lig r ht. of the whole. This task 
of co-ordination, in the broadest sense, is undertaken by philo- 
sophy; for the philosopher is essentially what Plato, in a happy 
moment, styled him, ireiwrucoi?, the man who takes a “ synoptic ’’ 
or comprehensive view' of the universe as a whole. The aim of 
philosophy (whether fully attainable or not) is to exhibit the 
universe as a rational system in the harmony of all its parts; 
and accordingly the philosopher refuses to consider the parts 
out of their relation to the whole whose parts they are. Philo- 
sophy corrects in this way the abstractions which are inevitably 
made by the scientific specialist, and may claim, therefore, to be 
the only “ concrete ’’ science, that is to say, the* only science 
which takes account of all the elements in the problem, and the 
only science whose results can claim to be true in more than a 
provisional sense. 

For it is evident from what has been said that the way in 
which we commonly speak of “ facts ” is calculated to convey 
a false impression. The world is not a collection of individual 
facts existing side by side and capable of being known separately. 
A fact is nothing except in its relations to other facts; and as 
these relations are multiplied in the progress of knowledge the 
nature of the so-called fact is indefinitely modified. Moreover, 
every statement of fact involves certain general notions and 
theories, so that the “ facts ” of the separate sciences cannot b 
stated except in terms of the conceptions or hypotheses which 
are assumed by the particular science. Thus mathematics 
assumes space as an existent infinite, without investigating in 
what sense the existence or the infinity of this Unding, as Kant 
called it, can be asserted. In the same way, physics may be 
si ; d to assume the notion of material atoms and forces. These 
and similar assumptions are ultimate presuppositions or working 
hypotheses far the sciences themsehes. But it is the office oi 
philosophy, as a theory of knowledge, to submit such conceptions 


to a critical analysis, with a view to discover how far they can 
he thought out , or how far, when this is done, they refute them- 
selves, and call for a different form of statement, if they arc to be 
taken as a statement of the ultimate nature of the real . 1 The 
first statement may frequently turn out to ha\c been merely 
provisionally or relatively true; it is then superseded by, or 
rather inevitably merges itself in, a less abstract account. In 
this the same “facts” appear differently, because no lunger 
separated from other aspects that, belong to the full reality of 
l he known world. There is no such thing, we have said, as an 
individual fact; and the nature of any fact is not fully known 
unless we know it in all its relations to the system of the universe, 
j or, in Spinoza’s phrase, sub spciie aeternitalis. In strictness, 
i there is but one res completa or concrete fact, and it is the business 
of philosophy, as science of the whole, to expound the chief 
relations that constitute its complex nature. 

The last abstraction which it becomes the duty of philosophy 
] to remove is the abstraction from the knowing subject which is 
j made hv all the sciences, including, as we srludl see, the science 
of psychology. The sciences, one and all, deal with a world of 
objects, but the ultimate fact as we know it is the existence of 
an object for a subject. Subject-object, knowledge, or, more 
widely, self-consciousness with its implicates— this unity in 
duality is the ultimate aspect which reality presents, it has 
generally been considered, therefore, as constituting in a special 
sense the problem of philosophy. Philosophy may be said to be 
the explication of what is involved in this relation, or, in Kantian 
phraseology, a theory of its possibility. Any would-be theory 
of the universe which makes its central fact impossible stands 
self-condemned. On the cither hand, a sufficient analysis here 
may be expected to yield us a statement of the reality of things 
in its last terms , and thus to shed a light backwards upon the true 
nature of our subordinate conceptions. 

Psychology , Epistemology and Metaphysics . — This leads to the 
consideration of the main divisions of philosophy— Psychology 
(i/.tc), epistemology (theory of knowledge, Ei hcinitnisslhcotic), 
and metaphysics (ontology ; see Metapiiv.sk, ). A special relation 
has always existed between psychology and t.\ slermitic philo- 
sophy, but the closeness of the connexion has been characteristic; 
of modern and more particularly of English thought. The 
connexion is not difficult to explain, seeing that in psychology, 
or the science of mind, we study the fact of intelligence (and 
moral action), and have, so far, in our hands the fact to which 
all other facts are relative. Erom this point of view we may 
even see a truth in Jacnbi’sdictum as quoted by Sir \V. Hamilton: 
“Nature conceals Ciod ; man reveals God.” Nature bv itself, 
that is to say, is insufficient. The ultimate explanation of things 
cannot be given by any theory which excludes from its survey 
the intelligence in which nature, as it were, gathers herself up. 
But knowledge, or the mind as knowing, willing, &i\, may he 
looked at in two different ways. It may he regarded simply as a 
tact; in which ease the evolutions of mind may be traced and 
reduced to laws in the same way as the phenomena treated by 
the other sciences. This study gives us the science of empirical 
psychology, or, as it is now termed, psychology sans phrase. In 
order to give an adequate account of its subject-matter, psych- 
ology mav require higher or mime complex categories than are 
employed in the other sciences, just as biology, for example, 
cannot work with mechanical categories alone, but introduces 
the conception of development or growth. But the affinities of 
such a study are manilestlv with the sciences as such rather than 
with philosophy; and the definiti\c establishment of psychology 
as an independent science has already been alluded to. Since 
I it has been taken up by specialists, psychology is being estab- 
lished on a broader bus’s of induction, and with the advantage, 
in some 4 departments, of the employment of experimental 
methods of measurement. But it is not ‘of mind in this aspect 

1 T.hc revisional office which philosophy here assume* constitutes 
her the critic of the .sciences. Jt is in this connexion that the niean- 
I ing of the definition of philosophy as “ the science of principles " 

1 can best fie fc'-cn. This i, perhaps the most usual definition, and, 
though vague, one oi the least misleading. 
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that sucli assertions ran he made as those quoted above. Mind, 
as studied by the psychologist — mind as a mere tact or pheno- 
menon- -grounds no inference to anything beyond itself. The 
distiia tioii between mind viewed as a succession of “stales ol 
consciousness " and the lurther aspect of mind which philosophy 
considers was very clearly put bv ('room RnhtHson. who also 
made a happy suggestion oi two terms to tksignatc the double 
point of view' : 

“We mav vnw knowledge as nun* subjective function, but it 
law its lull meaning only as it is taken to represent what we mav 
i all objet ti\i- tact, or is such as is ii.mud (ill dittercnt eiminislances) 
real, valid, true. As mere subjective function, which it is to the 
psychologic, it is best spoken ol bv an unambiguous name, and tor 
this llu-re seems none better than Intellection. We mav then say 
that p'.vc hologv is occupied with the natural lunction ot hitcllatuni , 
seeking to duuur i(> laws and distinguishing its various Hindis 
(perception, representative imagination, conception, A:c.) according , 
to tile various circumstances m which the laws are tound at work. | 
I’hilosopliv , c >u the other hand, is theory of Kmuiledi^e (as that which , 
isknowiiL ' “ iSvcholugyv and 1 ‘hilosopliy,” Mmd (iSS 3) , pp. 15, 1 < ». j 


! we return to the distinction between epistemology and psycho- 
| logy, by way of illustrating the nature of the former, we may 
| take the following summing up by Professor James Ward in a 
valuable article on “ Psychological Principles " in Mind (April 
iNSd, pp. Tbf), 1 by): “ Comparing psychology and epistemology, 
then, we may say that the former is essentially genetic in its 
method, and might, if we had the power* to revise our existing 
terminology, he tailed biology; the latter, on the other hand, is 
essentially devoid ol everything historical, and treats, sub specie 
aeternitatis , as Spinoza might have said, of human knowledge, 
conceived as *hc possession of mind in general. " 

Kant's problem is not, in its wording, very different from that 
which Locke set before him when he resolved to “ inquire into 
the original, certainty and extent of human knowledge together 
with the grounds and degrees of belief, opinion and assent.' 
Locke's Essay is undoubtedly, in its intention, a conti ibution 
to the theory of knowledge. Hut, because time had not yet 
made the matter clear, Lockt* suffered himself to digress in his 


The contusion of tiiese two points of view has led, and st 
leads, to serious philosophical misconception. It is hardly an 
exaggeration to say that, in the English s< hooi since Hume, 
psychology superseded piopcrly philosophical inquiry. And we 
find even a thinker with a wider horizon like Sir \\ . Hamilton 
encouraging the confusion bv speaking ot “ psychology or meta- 
physics," 1 while his lectures on metaphysics are mainly taken 
up with what belongs in the strictest sense to psychology proper, 
with an occasional excursus (as in the theory ot perception) into 
epistemology. The distinction between psychology and theory 
of knowledge was first clearly made by Kant, who repeatedly 
insisted that the Critique oj Eure Reason was not to be taken as a 
psychological inquiry, lie defined his problem as the quid juris 


second book into the psychological question of the origin of our 
ideas; and his theorv of knowledge is ruined by the failure to 
distinguish between the epistemological sense of “ idea '* as 
significant content and the psychological sense in which it is 
applied to a fa»*t or process in the individual mind. The same 
confusion runs through Berkeley's arguments and vitiates his 
conclusions as well as those of Hume. Hut appearing with these 1 
thinkers as the problem of perception, epistemology widens its 
scope and becomes, in Kant's hands, the question of the possi- 
bility of experience in general. W ith Ilegel it passes into a 
I completely articulated “ logic," which apparently claims to be 
I at the sane* time a metaphysic, or an ultimate expression of the 
nature of the real. 


or the question of the validity of knowledge, not its quid faeti or 
the laws of the empirical genesis and evolution of intellection (to 
use Croom Robertson's phraseology). Since Kant philosophy 
has chiefly taken the form of theory of knowledge or ot a criticism 
of experience. Not, indeed, a preliminary criticism of our 
faculties or conceptions such as Kant hi nisei I proposed to 
institute, in order f to determine the limits of their application; 
syeh a criticism ah extra of the nature of our experience is essenti- 
ally a thing impossible. The only criticism which can be applied 
in such a case is the immanent criticism which the conceptions 
or categories exercise upon one another. The organized < riticism 
of these conceptions is really nothing more than the full expli- 
cation of what they mean and of what experience in its full 
nature or notion is. This constitutes the theory of knowledge i 
in the only tenable sense of the term, and it lavs down, in Kantian 
language, the conditions of the possibility of experien* e. These 
conditions are the conditions of knowledge as sin h. or, as it mav 
be put, of objective consciousness— of a self-consciousness of 
a world of objects and through them conscious of itself. The 
inquiry is, therefore, logical or transcendental in its nature, and 
does not entangle us in any decision as to the conditions of the 
genesis ot such consciousness in the indiv ldual. When we inquire 
into subjective conditions we are thinking ot farts causing other 
facts. 15 ut the logical or transcendental conditions are not 
causes or even factors of knowledge; thev are the statement of 
its idea. Hence the dispute between evolutionist and transcen- 
dentalist rests, in general , on an ipwralio elenehi\ for the history 
of the genesis of an idea (the historical or genetic method) does 
not contain an answer to— though it may throw lidit on— the 
philosophical question of its truth or validity. Speaking of this 
transcendental consciousness, Kant goes so far as to say that it is 
not of the slightest consequence “ whether the idea of it be elear 
or obscure (in empirical consciousness), no, not even whether 
it really exists or not. Hut the possibility of the logical form of 
all knowledge rests on its relation tothis apperception as a Limit v 
or potentiality * (IIYr/tf, ed. Hartenstein, iii. 57S note). Or, if 


I This introduces us to the second part of the question we are 
j seeking to determine, namely the relation of epistemology to 
! metaphysics. It is evident that philosophy as theory of know- 
ledge must have for its complement philosophy as metaphysics 
(ontology) nr theory ot being. The question of the truth of our 
knowledge, and the question of the ultimate nature of what we 
know, are in reality two sides of the same inquiry ; and therefore 
! our epistemological results have to be nntologically expressed, 
j Hut it is not every thinker that can see his way with Hegel to 
1 assert in set terms the identity of thought and being. Hence 
the theory of knowledge becomes with some a theory of human 
ignorance. This is the case with Herbert Spencer’s doctrine 
of the Unknowable, which he advances as the result of epistemo- 
logical considerations in the philosophical prolegomena to his 
system. Very similar positions were maintained by Kant and 
Comte; and, under the name of “ agnosticism ” (</.?>.), the theorv 
has popularized itself in the outer courts of philosophy, and on 
the shifting borderland of philosophy and literature. The truth 
is that the habit of thinking exclusively from the standpoint 
of the theory df knowledge tends to beget an undue subjectivity 
of temper. And the fact that it has become usual for men to 
think from this standpoint is very plainly seen in the almost 
universal description of philosophy as an analysis of “ experi- 
ence," instead of its more old-fashioned designation as an inquiry 
into “ the nature of things." As it is matter of universal agree- 
ment. that the problem of being must be attacked indirectly 
through the problem of knowledge, this substitution may be 
regarded as an advance, more especially as it implies that the 
fact of experience, or of self conscious existence, is the chief fact 
to be dealt with. Hut if so, then self consciousness must be 
treated as itself real, and as organically related to the rest of 
existence. If self-consciousness be treated in this objective 
fashion, then we pass naturally from epistemology to metaphysics 
or ontology. (For, although the term " ontology " has been as 
good as disused, it still remains true that the aim ot philosophy 
must be to furnish us with an ontology or a coherent and adequate 


1 It is true that li« • afterwards modifies this mKIt-.iding iden l-ilica- 
tif>n by introducing the distinction bvluvcn empirical p^y* Imln/v 
or the phenomenology of mind and inlmntial psychology nr <»n- 
lolrijjv, >.e. metaphysics proper. Hut lie continues to 11. «• the terms 
“philosophy," “ metaphysics," and “mental science as synony- 
mous. 


theory of the nature of reality.) Hut if, on the other hand, 
knowledge and reality be ah initio opposed to one another— if 
consciousness be set on one side as over against reality, and merely 
holding up a mirror to it then it follows with equal naturalness 
that the truly real must be something which lurks unrevealed 



PHILOSOPHY 443 


behind the subject's representation of it. Hence come the differ- 
ent varieties of a so-called phenomenalism. The upholders of 
such a theory would, in general, deride the term “ metaphysics " 
ur “ ontology " ; but it is evident, none the less, that their position 
itself implies a certain theory of the universe and of our own 
place in it, and the establishment of this theory constitutes tluir 
metaphysics. v 

Without prejudice, then, to the claim of epistemology to 
constitute the central philosophic discipline, we may simply 
note its liability to be pressed too far. The exclusive pre- 
occupation of men's minds with the question of knowledge 
during the nco-Kantian revival in the ’seventies of the last 
century drew from Lotze the caustic criticism that “ the continual 
sharpening ol the knife becomes tiresome, if, after all, we have 
nothing to cut with it." Stillingffeet's complaint against Locke 
was that he was “ one of the gentlemen of this news wav of 
reasoning that have almost discarded substance out of the reason- 
able part of the world.” The same may be said with greater 
truth of the devotees of the theory of knowledge; they seem to 
have no need of so old-fashioned a commodity as reality. Vet, 
after all, Fichte's dictum holds good that knowledge as know- 
ledge — i.e. so long as it is looked at as knowledge is, ipso facto , 
not reality. The result of the foregoing, however, is to show that , 
as soon as epistemology draws its conclusion, it becomes meta- 
physics; the theory of knowledge passes into a theory of being. 
The ontological conclusion, moreover, is not to be regarded as 
something added by an external process; it is an immediate 
implication. The metaphysic is the epistemology from another 
point of view regarded as completing itself, and explaining 
in the course of its exposition that relative or practical separation 
of the individual knovver from the knowable world, which it is a 
sheer assumption to take as absolute. This, not the so-called 
assumption of the implicit unity of being and thought, is the 
really unwarrantable postulate; for it is an assumption which 
we are obliged to retract bit by bit, while the other offers the 
whole doctrine of knowledge as its voucher. 

Logic, Aesthetics and Ethics . — If the theory of knowledge 
thus passes insensibly into metaphysics it becomes somewhat 
difficult to assign a distinct sphere to logic (q.v.). Veberweg's 
definition of it as “ the science ol the regulative laws of thought ” 
(or “ the normative science of thought ") comes near enough 
to the traditional sense to enable us to compare profitably the 
usual subject-matter of the science with the definition and end ol 
philosophy. The introduction of the term “ regulative " or j 
normative " is intended to differentiate the science from 
psychology as tin* science of mental processes or (‘vents. In this 
reference logic does not tell us how our intellections connect 
themselves as mental phenomena, but how we ought to connec t 
our thoughts if they are to realize truth (either as consistent 
with what we thought before or as agreement with observed 
facts). Logic, therefore, agrees with epistemology (and differs 
from psychology) in treating thought not as mental fart but as 
knowledge, as idea, as having meaning in relation to an objective 
world. To this extent it must inevitably form a part of the theory 
of knowledge. Hut, if we desire to keep by older landmarks and 
maintain a distinction between the two disciplines, a ground for 
doing so may be found in the fact that all the main definitions 
of logic point to the investigation of the laws of thought in a 
subject i\e reference -with a view, that is, by an analysis of the 
operation, to ensure its more correct performance. According 
to the old phrase, logic is the art of correct thinking. Moreover, 
we commonly find the logician assuming that the process of 
thought lias advanced a certain length before his examination 
of it begins; he takes his material full-formed from perception, 
without, as a rule, inquiring into the nature of the conceptions 
which are involved in our perceptive experience. Occupying 
a position, therefore, within the wider sphere of the general 
theory of knowledge, ordinary logic consists in an analysis of the 
nature of general statement, and of the conditions under which 
we pass validly from one general statement to another. Hut 
the logic of the schools is eked out by contributions from a variety 
of sources (c.g. from grammar on one side and from psychology 


n another), and cannot claim the unity of an independent 
science. 

Aesthetics (q.v.) may he treated as a department of psychology 
or physiology, and in England this is the mode of treatment that 
has been most general. To what peculiar excitation of our 
bodily or mental organism, it is asked, are the emotions due 
which make us declare an object beautiful or sublime ? And, 
the question being put in this form, the attempt has been made 
in some cases to explain away any peculiarity in the emotions 
by analysing them into simpler elements, such as primitive 
organic pleasures and prolonged associations of usefulness or 
fitness. Hut, just as psychology in general cannot do duty for a 
theory of knowledge, so it holds true ol this particular application 
of psychology that a mere relerenee of these (‘motions to the 
mechanism and interactive play of our faculties cannot he re- 
| garde (1 as an account of the nature of the beautiiul. Perhaps by 
i talking of “emotions" we tend to give an unduly subjective 
colour to the investigation; it would be better to speak of the 
perception of the beautiful. Pleasure in, itself is unqualified, 
and affords no differentia. In the ease of a lx*autiful object the 
resultant pleasure borrows its .specific quality from the presence 
of determinations essentially objective in their nature, though 
not reducible to the categories of science. Unless, indeed, we 
conceive our faculties to be constructed on some arbitrary plan 
which puts them out of relation to the facts with which they have 
to deal, we have a prima facie right to treat beauty as an objc< ti\ e 
determination of things. The question of aesthetics would then 
be formulated What is it in things that makes them beautiful, 
and what is the relation of this aspect of the universe to its 
ultimate nature, as that is expounded in metaphysics ? The 
answer constitutes the substance of aesthetics, considered as a 
branch of philosophy. Hut it is not given simply in abstract 
terms: the philosophical treatment of aesthetics includes also 
an exposition of the concrete phases of art , as these have appeared 
in the history of the world, relating themselves to different phases 
of human cult lire. 

Of ethics (q.v.) it may also he said that many ol the topics 
commonly embraced under that title are not strictly philosophical 
in their nature. They are subjects for a scientific psychology 
employing the historical method with the conceptions of heredity 
and development, and calling to its aid, as such a psvehologv 
will do, the investigations of all the sociological sciences. To 
such a psychology must be relegated all questions as to the 
origin and development of moral ideas. Similarly, the* question 
debated at such length by English moralists as to the nature of 
the moral faculty (moral sense, conscience, &<\) and the contro- 
versy concerning the ireedom of the will belong entirely to 
psychology. If wo exclude such questions in the interest of 
systematic correctness, and seek to determine for ethics a definite 
subject-matter, the. science may be said to fall into two depart- 
ments. The first of these deals with the notion of duty, and 
endeavours to define the good or the ultimate cud of action; the 
second lays out the scheme of concrete duties which are dcducible 
from, or which, at least, are covered by, this abstractly stated 
principle, fhe second of these departments is really the proper 
subject-matter of ethics considered as a separate science; hut it 
is often conspicuous by its absence from ethical treatises. How- 
ever moralists may differ on first principles, there seems to be 
remarkably little practical divergence when they come to lay 
down the particular laws of morality. It may be added that, 
when' a systematic account of duties is actually given, the 
connexion of the particular duties with the universal formula 
is in general more formal than real. Tt is only under the head of 
easiystry (q.v.) that ethics has been much cultivated as a separate 
science. The first department of ethics, on the other hand, is 
the branch of the subject in virtue of which ethics forms part of 
philosophy. As described above, it ought rather to be t ailed, in 
Kant's phrase, the metaphysie of ethics. A theory of obligation 
is ultimately found to be inseparable from a mctaphvsic of 
personality. The connexion of ethics with metaphysics will be 
j patent as a matter of fact, if it be remembered how Plato's 
philosophy* is summed up in the idea of the good, and how 
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Aristotle also employs the essentially ethical notion of end as the 
ultimate category by which the universe may be explained or 
reduced to unity. But the necessity of the connexion is also 
apparent, unless we are to suppose that, as regards tlx* course of 
universal nature, man is altogether an impenum in nnpaio, or 
rather (to adopt the lorcible phrase of .Marcus Aurelius) an 
absce.vs or excrescence on the naUire of things. If, on the 
contrary, we must hold that man is essentially related to what 
the same writer calls “ a common nature/’ then it is a legitimate , 
corollary that in man as intelligence we ought to find the key of j 
the whole fabric. At all events, this method of approach must , 
be truer than any which, by restricting itself to the. external : 
aspect of phenomena as presented in space, leaves no scope tor j 
inwardness and life and all that, in Lotzcs language, gi\cs j 
value ” to the world. The argument r.v aualogin honuins 
has often been carried too far; but if a ** chief end of man ’’ be ! 
discoverable -drOpwmrov dyafhn\ as \nstotle wisely insisted that j 
the ethical end must be determ ned -then it may be assumed ] 
that this end cannot He irrelevant to that ultimate “ meaning ” j 
of the universe which, according to Lotze, is the quest of philo- 
sophy. If “ the idea of humanity.” as Kant called it, has ethical 
perfection at its core, then a universe which is really an organic 
whole must be ultimately representable as a moral Older or a j 
spiritual kingdom such as Leibnitz named, in words borrowed j 
lrom St August'ne, a citv n[ (dud. j 

Philosophy oj the Slate (Political Philosophy ), Philosophy of ; 
History, Philosophy oj Religion. In Plato and Aristotle ethics . 
and politics are indissolubly connected. In other words, seeing | 
that the highest human good is real* /.able only in a community, 
the thcorv of the state as tlx* organ of morality, and itself in its 
structure and institutions the expression ot ethical ideas or 
qualities, becomes an integral part of philosophy. The difficulty | 
already hinted at, which individualistic systems of ethics experi- 
ence in connecting particular duties with the abstract principle 
of duty is a proof of the failure of then method. Lot* the content 
of morality we an* necessarily referred, in great part, to the 
experience crystallized in laws ami institutions and to the un- 
written law of custom, honour and good breeding, which has 
become organic in the society of which we are members. Plato's 
Republic and Hegel's Philosophic ties Rechts are tlx* must typical 
example's of a fully developed philosophy of tlx* si :i t •*. but in tlx* 
earlier modern period the prolonged discussion of natural ri 
and the social contract must be regarded as a contribution to 
such a theory. Moreover, if philosophy is to complete its 
eonstrucLi\ e work, it must bring the course of human history 
within its sur\cv, and exhibit the sequence ot events as an evolu- 
tion in which the purposive action of reason is traceable. This 
is the task of the philosophy of history, a peculiarly modern 
study, due to the growth of a humanistic and historical point, 
of view. Lessing's conception of history as an “ education of 
the human race ” is a typical example of this interpretation of 
the facts, and was indeed the precursor which stimulated many 
more elaborate German theories. The philosophy of history 
differs, it will be observed, from the purely scientific' or descriptive 
studies covered by the general title of sociology. Sociology 
conceives itself as a natural science elucidating a factual sequence. 
The philosophy of history is essentially teleological; that is to 
say, it seeks to interpret the process as the realization of an 
immanent end. It may be said, therefore, to involve a complete 
metaphysical theorv. Social institutions and customs and the 
different forms of state -organization are judged accord ng to tlx* 
degree in which they promote the realization of the human 
ideal. History is thus represented by Hegel, for example, as the 
realization of the idea of freedom, or rather as the reconciliation 
of individual freedom and the play of cultured interests with 
the stable objectivity of law and an abiding consciousness 
of the greater whole in whic h we move. So far as the com sc 
of universal history can be truly represented as an approxi- 
nrV.i ni to this reconciliation by a widening and deepening 
of both the elements, we may claim to possess a philosophy of 
history. But although the possibility of such a philosophy 
seeifts implied in' the postulated nationality of the universe. 


many would hold that it remains as yet an unachieved 
ideal. 

'There only remains to be briefly noticed the relation of philo- 
sophy to theology and the nature of what is called Philosophy 
of Religion. By theology is commonly understood the syste- 
matic presentation of the teaching of some positive or historical 
religion as to the existence and attributes ui a Supreme Being, 
including his relation to the world and especially to man. But 
these topics have also been treated by philosophei s and religious 
thinkers, without dependence on any historical data or special 
divine revelation, under the title of Natural Theology. Natural 
Theologvis specially associated with the Stoic theories of provi- 
dence in ancient times and with elaborations of the argument 
lrom design in the iStli century. But there is no warn nt for 
restricting the term to any special mode of approaching the 
problems indicated; and as these form the central subject of 
metaphvAcal inquiry, no valid distinction can bo drawn Between 
natural theology and general •metaphysics. 'I he philosophy of 
religion, oil the other hand, investigates the nature of t lie 
religious consciousness and the value of its pronouncements on 
human life and man’s relation to the ground of things, bnity, 
reconciliation, peace, joy, “ the victory that ovcrcumcth the 
world ” — such, in slightly varying phrases, is the content of 
religious faith. Does this consciousness icprcscnt an authentic 
insight into ultimate fact, or is it a pitiful illusion of the nerves, 
born of man’s hopes and fears and of his fundamental ignorance ? 
The philosophy of religion assumes the first alternative. The 
function of philosophy in general is the reflective analysis of 
experience, and the religious experience of mankind is prima facie 
entitled to the same consideration as any other form of conscious 
activity. The certainties of religious faith are matter of lading 
or immediate assurance, and are expressed in the pictorial 
language of imagination. It becomes the function of philosophy, 
dealing with these utterances, to relate them to the results of 
other spheres ol experience, and to determine their real meaning 
in the more exact terms of thought. The philosophy of religion 
' also traces in the different historical forms of religious belief and 
praetii-e the gradual evolution of what it takes to be the truth of 
tlx* matter. Such an account may be distinguished from what 
is usually called the science of religion by the teleological or 
metaphysical presupposit ions it involv es. The science of religion 
gives a purely historical and comparative account of the various 
| manifestations of the religious instinct, without pronouncing on 
their relative truth or value and without, therefore, professing 
to apply the idea of evolution in the philosophical sense. That 
idea is fundamental in the philosophy of religion, whir'll therefore 
can be written only from the standpoint of a constructive meta- 
physical thcoiy. 

It is, indeed, only from the standpoint of su< h a theory that 
the definitions and divisions of the different philosophical 
disciplines adojrted in this article can be said to hold good. But 
those who, like the. positivists, agnostics and sceptics, deny the 
possibility of metaphysics as a theory of the ultimate nature of 
things, are still obliged to retain philosophy as a theory of 
knowledge, in order to justify the asserted limitation or impo- 
tence of human reason. 

Biru iouRAPfiY.- -The best general histones of philosophy are by 
J. E. Erdmann. I 'Vied rich LYbrrweg and \V. Wiixlclbaml, Wiiulcb 
band's being prnhahlv the fiv-hest in its treatment and point ot 
view. Ed. ZelJei’s History of (',itik Philosophy still holds the field 
the Lest continuous expodlnn of the subject, blit more* recent 
j wmk in the earlv period is represented by il. JJiels and J. Burnet, 

I while Z' U< i’.n \ iew ot Llalo mnv be said to have* been superseded by 
j the later u ncart lies ot Lewis Campbell, 11 . Jackson and others. 
T. Oompn/’s ('.rich Thinturs is an able, if somewhat diffuse, survey 
of lh<* philosophical development in connexion with the general 
movement of dreek life and culture. It does not go beyond 1’lato. 
B. Ilaurcau, A. Stockl and Karl Werner give the fullest and most 
trustworthy histories of tlx* medieval period, but the subject is 
verv carefully treated by Erdmann and Ueberweir, and a useful 
compendium, written from a Roman Catholic standpi in t, is De 
Willi’s History of il hduvnl Philosophy ( 1900 ; hug. trails., 1907). 
Bor modern times, in addition to the general histories already named, 
tlx* works of Ktino FKcher, R. Ealckcnberg and II. Ilbffding, and 
R. Adamson's Lectures on the Develop r.icnt\of Modern Philosophy , 
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mav be specially mentioned. Writers on the history of philosophy 
generally prolix to their woik a discussion ol the scope of philosophy, 
Us division:; and its ivlalmns to otlu r depaitniems of kin «u ledge, 
and the account given by Wmdelband and I'ebcnvcg will be found 
specially good The Introductions to liiilosophv published by E. 
EauL'ii, (J. hnlpe, \Y. Wundt and G. T. Ladd, deal largely with 
this subject, which is also treated by Homy Sidgwick in ins Philo- 
sophy. its Sli>/'C unit Relations (1902), by Ernest Nav die, I.a Definition 
dc la philosophic (i8gjJ and by Wundt in the introduction to his 
Systtin dev J*hilosophir (1889). A uselul work of general reference 
is J. M. Ualdwin’s Diction at y of Philosophy and Psychology (3 \nls., 
190- I9°5). (A. S. P.--P.) 

PHILOSTFATUS, the name of several, three (or four), Greek 
sophists of the Roman imperial period — (1 ) Philostratus “the 
Athenian ” (r. 170 245), (2) his nephew (?) Philostratus “of 
Lemnos ” (horn c. 190); (3) a grandson (?) ol (2). Of these tie* 
most, famous is Philostratus “ the Athenian, ” author of the Life 
of Apollonius Tyana, w hich he dedicated to Julia Domna, wife of 
Alexander Scyerus and mother of Caracalla (see Apollonius 
ok Tyana). 1 He wrote also Bt'oi ^ocpoTT^v (Lives of the Sophists ), 
(fyuniustieus and Epistolae (mainly of an erotic character). Very 
: ittk; is known of his career. Even his name is doubtful. The 
Lives' of theSof>hislsi*\ves the praenome.n Piavius, which, however, 
is found elsewhere only in Tzetzcs. Eunapius and Synesius 
call him a Lemnian; Pholius a Tyrian; his letters refer to him 
as an Athenian. It. is probable that he was born in Lemnos, 
studied and taught at Athens, and then settled in Rome (where 
he would naturally be called alheuiensis) as a member of the 
learned circle with which Julia Domna surrounded herself, ile 
was born probably in 172, and is said by Suiilas to have been 
living in the reign of Philip (244-249). The fact that the author 
of Apollonius is also the author of the Lives of the Sophists is 
confirmed by internal evidence. The latter is dedicated to a 
consul Antonins Gordianus, perhaps one of the two (lordians 
who w'crc killed in 248. The work is di\ ided into two parts : the 
first dealing with the ancient Sophists, c.g. Gorgias, the second 
with the later school, e.g. Iferodes Alt ions. 

The Lives arc not in the* true sense biographical, but rather pictur- 
esque imprc.sjiiuis ol leading representatives of an at filmic of mind 
lull of curiosity, alert and versatile*, but larking scientific method, 
preferring the external excellence of style and manner to the solid 
achievements of serious writing. The philosopher, as lie says, 
investigates truth; the sophist embellishes it, and takes it lor granted. 
The Gymnaslious contains interesting' mat ter concerning the Olympic 
games and athletic* contests generally. flic* Letters breathe the spirit J 
of the New Comedy and the Alexandrine poets; portions ol Letter . 
arc almost literally translated in Men Jonson's Song to Celia, “ J >i 111k | 
to me only with thine eyes.” The ’Ilpwocus, formerly attributed to ] 
Philoslratus the Athenian, is probably the work of Philostralus the ! 
Lemnian. It is a popular disquisition on the heroes of the Trojan | 
War in the form oi a conversation between a Thracian \ ine-dt esse** 1 
on the shore of tin* Hellespont and a Phoenician meichant who ( 
derives his knowledge from the* hero Protcsilnus. Palamedes i. j 
exalted at the expense of Odysseus, and Homer’s unfairness to him 
is attacked. It. lias been suggested that Philostralus is here dc- j 
scribing a series ol heroic paintings in the palace of Julia l>omna. j 
His other work is the E hoLfs (Imagines), ostensibly a description ; 
of ti f pictures in a Neapolitan gallery. Goethe, Welcker, Mrunn, | 
E. I lertrand and Helbig, among others, liave held that thedescrip j 
tions are fit actually existing works of art. while Hevne and Eriedr- ! 
riclis deny this. In any case they are interesting as showing the way : 
in which ancient artists treated mythological and otli'-t subiects, , 
and are written with artisfii knowledge and in attractive language. 
This work is imitated by the third Philostralus (or by some latei 
sophist) of whose descriptions ol pictures 17 temain. 

There is great, difficulty, due to a confused statement ol Suidas, 
in disentangling tin* works and even the personalities nt these 
Philostrati. Reference is there made to Philostralus as the son id 
Veins, a rhetorician in Nero's time, who wrote; tragedies, comedies 
and treatises. Suidas thus appears to give* to Philostralus the 
Athenian a life of 200 years ! We must be content, to assume two 
Lemnian Philostrati, both sophists, living in Rome*. Si e further a full 
discussion by K. Munscher.iny V/z/n/n^HStiqi)/), siij.pl. x , |>p..p>9 357- 

Ol works bearing the name Philostralus there is a collected edition 
by (\ K. Kayser (Zurich, 1841; Leipzig, 1870 1871). and another by 
Westermann (Paris, 18^0), with Latin translation; these supersede 
those by E. Morel (Paris, 1(108) and Olearius (Leipzig, 1700). (here 
are separate editions of the Jii/wnes by Schenkl and Keiscli (Leipzig, 
.go 2) ; of the Gymnastitus by Mynas (1S5S), who discovered the 
MS., Darembcrg (Paris, 1858), Volckmar (Aurich, 1802), and 
especially Julius Jiithner (igog). with introd., comments and Ger. 

1 As Lemnos was an Athenian island, any Lemnian could be 
called au Athenian. 


I trails. ; of 74 epistles by Poissonade (Paris, 1842). The Life o) 
j Apollonius was lust published by Aldus (1502) ; a French translation 
| by Liaise de Yigencic appeared in 1590; an English translation of 
1 the first two books was published m I.ondon (1080) by Charles 
Llount, with s< me notes by Lord Herbert ui A hcibuiy (prohibited 
in England in 1093, it. was repimted on the (. oiitinent) ; a full transla- 
tion appeared in 190 4. Critical works on the hi/cuncs are numerous : 
K. ITiedenchs, Die PJulosti atischen Bilder (18O0); Goethe, " lTiilo- 
strats Gemalde ” in Complete tLe>/,g> (ed. Stuttgart, 1879); Brunn, 
Die l’hilosltatischi n liilder (1800); A. Luugot, Une Galenc antique 
(1881); E. Li rliand, U n C utiquc d\ot dans 1‘anhquiti : Philostrate 
et son it ole (1882); Leigh, " Lie Philoslrate “ in Pi.nf Ahhmidlmigen 
zitr Gcschichtc dev gucchischen Philosophic und Astronomic (1883); 
Schmid, Atticismus , iv. 7, on the attribution of the works. 

PHILOXENUS, of Cythera (435-380 n.c.), Greek dithyrambic 
poet. On the conquest of the island by the Athenians he was 
taken as a prisoner of war to Athens, where he came into the 
possession of the dithyrambic poet Melunippidcs, who educated 
him and set him free. Philoxerms aftcrwaids resided in Sicily, 
at the court of Dionysius, tyrant of Syracuse, whose bad verses 
he declined to praise, und was in consequence sent to work in the 
quarries. After leaving Sicily he travelled in Greece, Italy and 
Asia, reciting his poems, and died at Ephesus. According to 
Suidas, Philoxenus composed twenty-four dithyrambs and a 
lyric poem on the genealogy of the Aeacidae. In his hands the 
dithyramb seems to have been a sort of comic opera, and the 
music, composed by himself, of a debased character. Ilis 
masterpiece was the Cyclops , a pastoral burlesque on the love 
of the Cyclops for the fair Galatea, written to avenge himself 
upon Dionysius, who was wholly or partially blind of one eye. 
It was parodied by Aristophanes in the Plutus (290). Another 
work of ITiiloxenus (sometimes attributed to i’hiloxenus of 
Leucas, a notorious parasite and glutton) is the AcTm-ov (Dinner), 
of which considerable fragments have been preserved by 
Athenacus. This is an elaborate bill of fare in verse, probably 
intended as a satite on the luxury of the Sicilian court. The 
great popularity of Philoxenus is attested by a complimentary 
resolution passed by the Athenian senate in 393. The comic 
poet. Antiphanes spoke of him as a god among men; Alexander 
the Great had his poems stmt to him in Asia; the Alexandrian 
grammarians received him into the (anon; and down to the time 
of Polvhius his works were regularly learned and annually acted 
by the Arcadian youth. 

Fragments, vvilh life, by G. Rjppart (184^); T. Lcrgk. Poitar 
lyric 1 gtaeri. 

PHILOXENUS (Syriac, Aksenaya), of Mabbog. one of tin* 
best of Syriac prose writers, and a vehement champion of Mono- 
physite doctrine in the end of the 5th and beginning of the 6th 
centuries. He was born, probably in the third quarter of the 
5 1 h centurv, at Tahal, a village in the district of Bet h Garmai 
east of the r I igris. Ih* was thus by birth a subject ol Persia, but 
all Ivs active lile ol wDch we have any record was passed in the 
territory of the Greek Empire. The statements that he had been 
a slave and was never baptized appear to be malicious inventions 
of his theological opponents. He was educated at Edessa, 
perhaps in the famous “ st lioul of tin Persians,” which was after- 
wards (in 489) expelled from Edessa ‘on account of its connexion 
with the Nc+dorian heresy. The years which followed the Council 
of Ghaleedon (451) were a storm v period in the Syrian Church. 
Philoxenus soon attracted notire bv 1 1 is strenuous advocacy of 
Monophysite doctrine, and on the expulsion of Calandio (the 
orthodox patriarch of Anlioth) in 485 was ordained bishop of 
Mabbog 3 by his Monophysite. successor Peter the Fuller (Bar- 
hebraeus, Chron . eccl. i. 183). It was probably during the earlier 
years of his episcopate that Philoxenus composed his thirteen 
homilies on the Christian lift;. Later he devoted himself to the 
revision of the Syriac version of the Bible, and with the help of 
his rhorepisro.pus Polycarp produced in 508 the so-called Philo- 
xenian version, which was in some sense the received Bible of the 
Monophvsitcs during the 6th century. Meantime he continued 
his ecclesiastical activity, working as a bitter opponent of 

1 According tn B.uhcbraciis (chron. cul. ii. sy through the efloi! - 
ol Philoxenus liimselL 

: Hi -lapnlL of tin* Greeks. ALmbij oi the Arabs, a few miles wet 
<-l iV Euphrates about latiliule j(»l 



446 PHILTRE 

Flavian II.. who had accepted the decrees of the Council ot 
Chulccdon and was patriarch of Antioch from 4>S to 512. '1 he 

Monophysilcs had the sympathy of tin, emperor Anastasias, 
and were finally successful in ousting Flav ian in 51 2 and replacing 
him by their partisan Secerns. Of Philoxenus'.s part in the 
struggle we posse-ss not too trustworthy accounts by hostile 
writers, such as Thcophanes and Theodoras lector. We know 
that in 41 >S he was stav mg at Edessn 1 : in or about 507, according 
to Theophanes. lie was summoned b\ the emperor to Constanti- 
nople; and In* finally presided at a synod at Sidon which was the 
means of procuring the replacement of Flavian by Secerns. But 
the triumph was short diced . Justin I., who succeeded Anasta- 
sias in qiS, was less favourable, to the partv of Sex eras and 
Chiloxemis, and in 310 thev were both sentenced to banishment, 
rinloxetuis was sent to Pliilippupolis in 'I'hrace, and afterwards to 
( iangra in Baphlagonia.w hern he met his death by foul play in 524. 

Apart iiom Ins redoubtable powers as a controv ersialist, Pliil- 
oxenus deserves coniinemoiation as a scholar, an elegant writer, 
and an « \p<>n nt ot pr.ictual Christianity. Of the chief monument 
nt his schohir-lii]) the Philoxeninu version of the* Table — only the 
< iospels and ci-ri.nn portion-; of Isaiah are known to suixixe (see 
Wright, Svt. Lit. 1 p. It was an attempt to provide;! more accurate 
rendering ot the (deck Bible than had hitherto existed in Syriac, 
and obtained recognition among the Monophvsiies until superseded 
by the Mill muit' literal renderings of the Uhl Testament bv Paul ot 
Telia and ot the New Testament by Thomas of Market (both in 
010-017). ot which t lie* latter at least was based on the work of 
Philoxenus. There are also extant portions of commentaries on the 
( ’1 us pels from lus pen. Ot the excellence of his style* and of his 
practical religi >us /eal we are able to judge from the thirteen homilie s 
on the C Imstiun life and character which have been edited and 
translated by Budge (London. lSyj). In these he- holds a loot lor 
l lie- most part front theological ce>nt n>x ersv, and treats in an admir- 
able tone and spirit the themes of faith, simplicity, the fear of Hod. 
poverty, creed, abstinence and unchastitv. His affinity with his 
earlier countryman Aphraafes is manifest both in his choice of 
MibjcLts and his manner of treatment. A^ his quotations ftoiu 
Scriptuie appear to be made from the* Peshitta, he probably wrote 
the homilies l»eior<* he unbarked upon the Philoxenian versinn.- 
Pliiloxenus wroti* also many controversial works and some* liturgical 
pieces. Many <>t bis letters survive, and at least two have been 
edited. Several ol hw writings were translated into Arabic and 
Kthiopu . s (\. M.) 

PHILTRE (Lat. I'hiltnnn , from (ir. </xActr. to love), 

a drug or other medicinal drink supposed to have tin* magical 
property of exciting love. 

PHINEUS, in (ireek legend, son of Agenor, the blind king of 
Salmydesstis on the roast ot I’hrace. lie was skilled in the art 
of navigation, and Apollo had bestowed upon him the gift ol 
propheev . 1 1 is blindness was a punishment from the gods for 

his having re vealed the counsels of Zeus to mortals, or for his 
treatment of his Mins by his first wile Cleopatra, fits second 
wife having accused her stepsons of dishonourable proposals, 
Phineus put out their eyes, or exposed them to the wild beasts, 
or buried them in the ground up to their waists and ordered 
them to be scourged. Ze-tis offered him the (hone ol death or 
blindness. Phineus chose the latter, whereupon Helios (the 
sun-god), offended at the slight thus put upon him, sent the 
Harpies to torment him. In another don , the Argonaut - 
(amongst whom were Calais and Zetes. the brothers ot Cleo 
patra), on their arrival in Thrace found the sons of Phineus 
half-buried in the e arth and demanded their liberation. Phitvus 
refused, and a light took place in which he was slain by Herat lcs. 
who freed Cleopatra (who had been thrown into prison) 
and her sons, and reinstated them as rulers of the kingdom. 
'Tragedies on the subje< t of Phineus were written by Aes< hvlus 
and Sophocles. 'These would direc tly appeal to an Athenian 
audience, Phineus’s first wife having been the daughter of 
Orithyia (daughter of Erc< htheus, king of Athens), who .had 
been carried off by Boreas to his home in Thrace. 'The punish- 
ment of Phineus would naturally be regarded as a just retribu- 

1 Chronicle of Joshua Stvlitcs. cli. to. 

‘ On these and other {mints see* Budge's introduction t«> his second 
\nlumi-, whi^li contains also a list ol the other work-, of Pluloxetius 
and a number of illustrative extracts. 

: One bv Martin fin Grammatua chrestomathia cf t’Jossuriinn 
linguae s vnatat) and one by Cuidi [La l.ettcia ill bilosstno ai 
monad ill idl ’Add.*}. 


PHLEBITIS 

j lion for the insult put upon a princess of the royal house of 
1 Athens 

A pollen loins i. 0. 2T, iii. 13. *; Sophocles, Antigone, noo, willi 
Jebb's notes; I boel. Sic. iv . j 5 . 44; Seivnis on Acncid 111. goq; 
Sc hoi. exn Apollonius Kbodms 11. 17S. 

| PHIPS (or Phipps), SIR WILLIAM (1651- 16^5), colonial 
governor of Massachusetts, was horn on, the 2nd of February 
1651, at Woolwich, Maim*, near tin* mouth of the Kennebec 
j river. He was a shepherd until he was eighteen, and then a 
| ship carpenter's apprentice for four years; worked at his trade 
! in Boston for a year, at this time learning to read and write: 
I and with his wife's property established a ship-yard on the 
i Sheepseot riv.r in Maine, but soon abandoned it because of 
j Indian disorders. In if>S|-i6N6, with a commission from the 
British Frown, he searched vainly for a wrecked Spanish 
treasure ship of which he had heard while on a voyage to the 
Bahamas; he found this vessel in 1687, and from it recovered 
j ('500.000. Of this amount jrtueh went, to the duke of Albe- 
! marie, who had fitted nut the second expedition. Phips re- 
! reived £16,000 as his share, was knighted by James JL, and was 
j appointed sheriff of New England under Sir Edmund Andros. 
I Poorly educated and ignorant of law, Phips could ac< oinplish 
, little, and returned to England. In i6Sy he returned to Massa- 
; ('husetts, fou d a revolutionary government in control, and at 
once entered into the life of the colony. He joined the North 
I Church (Cotton Mather’s) at Boston, and was soon appointed by 
, the general court commander of an expedition against the 
I French in Canada, which sailed in April ibqoand easily captured 
‘ Port Royal. A much larger expedition led by Phips in July 
against Quebec and Montreal ended disastrously. Phips 
generously bought at their par value, in order to give them 
credit in the colony, many of the colony’s bills issued to pay 
' for the expedition. In the winter of r6qo he returned to Eng- 
, land, vainly sought aid for another expedition against Canada, 
, and urged, with Increase Mather, the colonial agent, a restora- 
tion of the colony's charter, annulled during the reign of 
j Charles IF. 'The Crown, at the suggestion of Mather, appointed 
1 him the first royal governor under the new charter. On reaching 
j Boston in Max iflcj2, Phips found the colony in a very < lis- 
• ordered condition, and though honest, persevering and indis- 
| posed to exalt his prerogative at the expense of the people, he 
j was unfitted for the difliiull position. He appointed a special 
commission to try the witchcraft cases, but did nothing to 
stop the witchcraft mania, and suspended the sittings of the 
court only after great atrocities had been committed. In 
defending the frontier he displayed great cnergv , but his 
policy of building forts was expensive and therefore unpopular. 
Having the manners of a 17th eenturv sea captain, he became 
involved in many quarrels, and engaged in a bitter controversy 
with (iovernor Benjamin Fletcher of New York. Numerous 
complaints to. the Finnic government resulted in his being 
summoned to England to answer charges. W hile in London 
awaiting trial, he died on the 18th of February 161)5. 

' See Lotion Mather’s Life of Hi* Hvi client y Sir William Phips 
(London, 1007; republished in lus Magnaha in 1702); Erancis 
Bowen’s “ Lite ot Sn William Phips," in Jared Spaiks’s American 
, H”:;i 'ifrhv. 1st series, \ul. \ ii, (New York, 1830); William Mould’:. 

or William Phip-»,” in Collection s of the Maine Historical Society, 
series 1, vol. ix. (Portland, i.sx* y ); Ernest Mvrand’s Sir William 
Phil/'s devanf Outhcc (( hicbet , 1 80 p ; Thomas Hutchinson's History 
j of Mti'ism lntsclts (2 vols., Boston; ml cd., 1 7^JT») ; and J.tL Paltrey's 
! H idol y of Xcn> Pwdand (-7 vol-., Boston, 1 83*s - 1 iSo<>). 

| PHLEBITIS (trom Hr. c/AtV/. a vein), inflammation of a vein. 

W hen a vein is inflamed the blood in it is apt to lorm a dot, 
i or thrombus, which, if loosened and displaced from its original 
position, may ho carried as an embolus towards the heart and 
' there he arrested; or it may pass through the cavities of the. 
heart into the lungs, there to lodge and to give rise to alarming 
symptoms. If the thrombus is foiined in the inflamed vein 
of a pile it may pass as an embolus (see 11 vkmorkiioids) into 
the liver. If an embolus is carried through the left side of the 
j heart it may enter the large vessels at the root of the neck and 
j ivadi the bruin, giving rise to serious cerebral disturbance or 
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to ;i fatal paralysis. The thrombus may be formed in gout 
and rheumatism, or in consequence of stagnation ol the blood- 
current due to slowing ol the circulation in various wasting 
diseases. When a thrombus forms, absolute rest in the re 
cumbent posture is to be strictly enjoined; the great danger 
is the displacement oi the clot. An inflamed and clotted vein, 
if near the surface, causes an elongated, duskv elevation beneath 
the skin, where the vein may be felt as a hard cord, the si/e, 
perhaps, of a cedar pencil, or a pen-holder. Its < nur-e is marked 
bv great tenderness, and the tissue which was drained bv the 
branches of that vein are livid from congestion, and perhaps 
boggy and pitting from oedema. If, as often happens, the 
inflamed vein is one of those running conspicuously upwards 
from the foot a saphenous vein dislinct)— the patient 

should be placed in bed with the lunb secured on a splint in 
order to protect it from any rough movement. Should the clot 
become detached, it might give rise to sudden and alarming 
faintness possibly even to a fatjil s\ ncope. Thus, there is 
always grave risk with an in darned and t lotted vein, and modern 
surgery shows that the safest course is, when prat tieahle, to 
place a ligature on the vein upon the heart-side of the clotted 
piece and to remove the latter bv dissection. When, as some- 
times happens, the clot is invaded by septic organisms it is 
particularly liable to become disintegrated, and if parts of it 
are carried lo various regions of the body they mav there give 
rise to the formation of secondary abscesses. In the ordinary 
treatment ol phlebitis, in addition to the insistence on perlect 
rest and quiet, fomentations may be applied lucallv, the limb 
being kept raised. Massage must not be employed so long as 
there is any risk of a ( lot being detached. (I*; (.) ) 

PHLEGON, of Tralles in Asia Minor, Greek writer and freed - 
man of the emperor Hadrian, flourished in the 2nd century A.D. 
His chief work was the Olympiads, an historical compendium 
in sixteen books, from the ist down to the 22qt.l1 Olympiad 
(77b !?.c. to a. i ». 137), of which several chapters an; preserved 
in Photius and Synccllus. Two small works by him are extant : 
On Marvels, containing some ridiculous stories about ghosts, 
prophecies and monstrous births, but instructive as regards 
ancient superstitions; On Long-lived Persons', a list of Italians 
who had passed the age of 100, taken irom the Roman censuses. 
Other works ascribed to Phlcgnn b\ Su'idas are a description of 
Sicjlv. a work on the Roman festivals in three books, and a 


PHLOX (Nat. Ord. Polemoniaceae), a genus of about 30 
species, mostly perennial hardy plants of great beauty, natives 
of North America (one occurs in Siberia), with entire, usualiv 
opposite, leaves and show y llowers generally in terminal ( lusters. 
Kadi flower has a tubular calyx with live lobes, and a salver- 
slmped corolla with a long slender tube and a flat limb. The 
five .stamens arc given off from the tube of the corolla at different 
heights .ind do not protrude beyond it. The ovary is three- 
celled with one to two ovules in ea< h cell; it ripens into a three- 
valvcd capsule. Manv of the spc< ies and varieties are tall 
herbs yielding a wealth of bloom throughout the summer and 
early autumn. These require a deep, ruh, and rather heavy 
loam, and a cool, moist, position to flourish. 

The dwarf perennial species and varieties, the “moss pinks " 
of gardens, are charming plants for the rockery and as edging 
to beds and borders. They are trailing and tufted in habit, 
the branches rooting at the nodes. They succeed in poorer 
soil, and. drier situations than the tall kinds. Seed is seldom 
produced. Propagation is effected by puttings in July and 
early August, placed in a cold frame, and by division of the 
plants, which should be lilted carefully, and cut into rooted 
portions as required. The tufted kinds decay in patches in 
winter if the situation is moist and the weather mild and wet. 

Phlox Prumnwndii and its numerous varieties are half-hardy 
annuals in I Britain. It is a small-growing hairy plant, (lowering 
proluselv during the summer months. For early flowering 
it should be sown in heat in March and April and transferred 
out of doors in (line. It succeeds if sown out of doors in April, 
but the flowering season is later and shorter. 

I I'he tall-growing border phloxes are divided into early and 
lute flowering kinds respectively, the former derived mainly 
from P. globenimo and P. suffrntieosa , and the latter from 
P. niaculata and P. paniadatn . The salver-shaped flower- 
with cylindrical tidies range from pure white to almost bright 
scarlet, in colour, passing through shades of pink, purple, magenta 
lilac, mauve and salmon. New varieties are obtained by th»- 
selection of seedlings. Owing to the frequent introduction 
of new kinds the render is referred to the current lists published 
by growers and nurserymen. The “ moss pinks," P. s nhnlntn 

1 and its varieties, arc all worthy of a place in the alpine garden.* 

The varieties air rclativrlv b\\. I lie following list includes 
neatly all tin- best kiwis : 


topography of Rome. 

Fragments in C. Muller, Liag. hist, iiraet . 111.; oi t lit* Altnvrls ;md 
Long-lived in O. Keller, ICennn luituraliuui si n ptorcs, i. ( 1 <S 7 7) ; 
see also II. Diels, “ J’hlegons Amlrogyiicnorn kcl ” in Sibyflnuschc 
HI litter (iSyo). 

PHLOGOPITE, a mineral belonging to the group of 
micas (</.v.). It is a magnesium mica, differing from biotitc 
in containing onlv a little iron; the chemical formula is 
| If, K,(MgF)j. t Mg r \l(Si( It < rvstallizes in the mono* link* sys 
tcin, but the crystals are roughly developed. There is a perfect 
cleavage parallel to the basal plane ; the cleavage flakes art* not j 
quite so elastic as those of muscovite. Sometimes it is quite 


P. sahutalo, pink with dark (('litre; Udbomughtnsis, rose; anuulata , 
bluish white, ringed with purple; atrohlacnia, deep 1 i1.il ; oh oporpinra 
purple-rose and crimson; brightness, bright rose with sc at let eve; 
enmpaclu, clear rose; 1 airv. lilac; G. F. Wilson, mauve; grandifho a , 

I pink, crimson blotch; Little Dot, white, blue centre; .VWsoj//, pui< 
white; Vivid, rose, carmine centre; all these are about (in, high 
P. divuticatu, lavender, height 1 it.; /-*. ovata, rose, 1 ft.; V. replans, 
j rose, o in.; and P. nniocna, rose, 0 in., are also charming alpine-. 

P. Drummondii varieties come true from seed, but are usually 
sown m mixture. 

PHOCAEA (mod. Fokia or P'ohdni), an ancient citv on the 
western coast of Asia Minor, famous as the mother city ol 
Marseilles. It was the most northern of the Ionian cities, and 


'olourless and transparent, but usually of a characteristic yellow- 
ish-brown colour, and often with a silvery lustre on the cleavage 
surfaces, hence the trade name " silver amber mica " for some 
varieties. The name phlogopite is from (ir. <^,\oyco7ro? (fiery - 
looking), the mineral being sometimes brownish-red and coppery 
in appearance.. The hardness is 2\- 4, and the specific gravity 
2*78 2‘85. The optic axial plane is parallel to the plant 1 of 
symmetry and the axial angle o’- to 11 . Phlogopite occurs 
hit-fly as scales and plates embedded in crystalline limestones 
of the Archcan formation. The mica mined in Canada and 
Ceylon is mainly phlogopite, and is largely used as an insulator 
for electrical purposes. In Canada it occurs with apatite in 
pyroxene rocks which are intrusive in Hmrentian gneisses and 
crystalline limestones, the principal mining district being in 
Ottawa county in Quebec and near Burgess in Lanark county, 
Ontario. In Ceylon, the mineral forms irregular veins, 
rarely exceeding one or two feet in width, traversing grami- 
litc, especially near the contact of this rock with crystalline 
limestone. (L. J.S) 


was situated on the coast of the peninsula which separates tin* 
gull of Cyme, occupied bv Aeolian .settlers, from the Herinacan 
Gulf, mi \slii(h stood Smyrna and Clazomcnac. 1 Its position 
Ik tween two good harbours, Xaustathmus and Lamptcr (Livy 
xxwii. gi), led the inhabitants to devote themselves to 
maritime pursuits. According to Herodotus the Phocacans 
were the first of all the Greeks to undertake distant voyages, 
and made known the coasts of the Adriatic, Tyrrhenia and Spain. 
Arganthoniu.s, king ol Tartcssus in Spain, invited them tc 
emigrate in a body to his dominions, and, on their declining, 
presented them with a large sum of money. This they employed 
in constructing a strong wall around their city, a defence which 
| stood them in good stead when Ionia was attacked by Cyrus 
in 54b. Eventually they determin'd to seek a new’ home in 
the west, where they already had flourishing colonies, e.g. 

1 It was sai< l to have, been founded by ;i bandjol emigrants from 
Phncis, under the guidance of two Athenian leaders, named Philn- 
geiics and |>amoii, hut it joined the Imran conk-deracy by accepting 
* the governin' ut of Athenian rulers of the hou-e of Cudrus. 
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Alalia in Corsica and Massilia (mod. Marseilles'). A large part 
of the emigrants proceeded only as far as Chios, returned to 
Phoeaca, and submitted to the Persian yoke. 

Pnocaea continued to exist under the Persian government, 
but greatly reduced in population and comm. rcc. Thoiiga it 
joined in the Ionian revolt against Persia in 300 it was able to 
send only three ships to the combined licet which Jought at 
Lade. Put a Pliocaean took the supreme command. It never 
again played a prominent part in Ionian history, and is rarely 
mentioned. In the time of Timur Elijah was a iortress of 
Sarukhan, but had been previously in Genoese hands. The 
ruins still visible on the site boar tin* name of Palaea Kokia, but 
thev arc of little interest. The modern town in the immediate 


I Though by no means inclined to truckle to the Macedonians, 
as is shown by his protection of the refugee Ilarpalus and his 
piritod campaign in defence of Attica in 322, he won ihe confi- 
dence of the conquerors, and in the restricted democracy which 
| Antipater enforced he became the virtual ruler of Athens. Old 
| age, however, was telling on him; when Polvperehon by his 
j proclamation of “ freedom ” raised a new < risis in 31S, Phoeion's 
; dilatorincss was interpreted as ac tive treason on Cassander’s 
I bchalt, and the people, incited by the restored democrats, 
[deposed him from office. Phueion fled to Polypen lion, but 
! was sent back by the latter to he tried at Athens. The assembly, 

| containing numerous slaves and all the city mob, shouted 
Miocion down and condemned him to death unheard. Not 


neighbourhood, still known as Eokia, was iounded by the Genoese 
in 1421 on account of the rich alum mines in the neighbourhood. 
It has a fair natural harbour, which is the nearest outlet of the 
rich district of Mencmen. About 1S80, while the Gediz Thai 
was throwing its silt unchecked into the* Gulf of Smyrna and 
gradually filling the navigable channel, there was talk of reviving 
Eokia as a new port for Smyrna, and connecting it with •the 
Cassaba railway. Put, in delerenee to Smyrniote protests, a new 
estuary was cut for the Gediz. Pokia has acquired local impor- 
tance however as a port of call for coasting steamers, and it is 
used to some degree as a summer residence bv Smyrniotes. 

(D. G. II.) 

PHOCAS, East Roman emperor (602-610), was a Cappadocian 
of humble origin. He was still but a centurion when chosen by 
the army of the Danube to lead it against Constantinople. A 
revolt within the < ity soon afterwards resulted in the abdication 
of the reigning emperor Maurice, and in the elevation of Phoeas 
to the throne, which seems to have been accomplished by one 
of the circus fat tions against the wish of the troops. Phoeas 
proved entirely incapable of governing the empire. He con- 
sented to pay an increased tribute to the Avars and allowed the 
Persians, who had declared war in 604 under Chosroes II., to 
overrun the Asiatic provinces and to penetrate to the Bosporus. 
When the African governor Hcradius declared against him. 
Phoeas was deserted by the starving populace of Constantinople, 
and deposed with scarcely a struggle ((>10). He died in the 
same year on the scaffold. 

See J. B. Bury, 77 ic Later Roman Empire ( London, ibS«j), ii. 107-200. 

PHOCION, Athenian statesman and general, was born about 
402 b.c., 1 the son of a small manufacturer. lie became a pupil 
of Plato and in later life was a close friend of Xenocratcs. This 
academic training left its mark upon him, but it was a soldier j 
rather than as a philosopher that he first came into notice. 
Under Chabria> he distinguished himself in the great sca-fij 
of Naxos (376), and in the subsequent campaigns loyally 
supported his chief. He won the confidence of the allies by 
his justice and integrity, hi 351 34^ - he entered the Persian 
service and helped to subdue a rebellion in Cyprus, lienee 
forward he always held a prominent position in Athens, and 
although he never canvassed he was elected general iortv-fiw 
times in all. In polities he is known chiefly as the consistent 
opponent of the anti-Macedonian firebrands, headed bv Demos- 
thenes, Lycurgus and Hypercides, whose fervent eloquence he 
endeavoured to damp by recounting the plain hu ts of Athens's 
military and financial weakness and her need of peace, even 
when the arms of Athens seemed to prosper most. But although 
he^won the respect, of his audience, his advice was frequently 
discarded. Yet his influence was felt at the trial of Aeschines 
in 343, whom he helped to defend, and alter the disaster nt 
Lhaeroneia (338), when lie secured very lenient terms from 
Philip. lie also rendered good service in the field : in 348 lv 
saved the force operating against the philo-Maeedonian tvriints 
in Euboea by the brilliant, victory of Tamynae. Under the 
Macedonian predominance his reputation steadily increased. 

1 Diodorus* statement that Phonon was 75 at his death (i.c. that 
he bi'came general at 30 and was elected 45 years in succession) 
would give *94-303 as the date of birth; but he iiiu.-.l have been 
quite 25 as scconcPin-commaiul at Naxos (370). 

The chronology is uncertain ; the dates given for this period are 
Bcloch's (Griechische Geschichte, ii.). ' 


long alter, the Athenians decreed a public burial and a statue 
in his honour. 

Phoeion’s character and policy were throughout inspired by 
his philosophic training, which best explains his remarkable 
purity of character and his prudent councils. To the same 
influence wc may ascribe his reserve and his reluctance to 
co-operate heartily either w ith the people or with the Macedonian 
conquerors who put their trust in him ; a greater spirit of energy 
and enterprise might have made him the saviour of his country. 
Phonon remained famous in antiquity for the pithy sayings 
with which he used to parry the eloquence of his opponents. 
Demosthenes called him “ the chopper of my periods." 

Plutarch (Life of Phocion) draws much good informal ion from 
Philochonis and Duiis (who reproduces Hieronymus c»l Cardia); 
his numerous anecdotes sue repeated in other works of his and in 
Aclian (Var. hist.). Diodorus (x\ i.-xviii.) is likewise based on 
Dui is. See Holm, Gh. Hist. vol. iii. (Eng. trails., London, i 8 cg>). 

(M. O. B. C.) 

PHOCIS, an anc ient district of central Greece (now a depart 
ment, pop. 62,246), about 625 sq. m. in area, bounded on the 
\V. by Ozolian Loeris and Doris, on the N. by Opuntian Locris, 
n the E. by Bocotia, and on the S. by the Corinthian Gulf. 
The massive ridge of Parnassus (8068 ft.), which traverses the 
! heart of the country, divides it into two distinct portions, 
j Between this central barrier and the northern frontier range of 
I Cneniis (3000 ft.) is the narrow but fertile valley of the Ccphissus, 
along which most of the Phocian townships were scattered. 
Under the southern slope of Parnassus were situated the two 
small plains of (Visa and Anticyra, separated by Mt Cirpliis, 
an offshoot from the main range. Being neither rich in material 
resources nor well placed lor commercial enterprise, Phocis was 
mainly pastoral. No large cities grew’ up within its territory, 
and its chief places were mainly of strategic importance. 

The early history of Phocis remains quite obscure, hrum 
the scanty notices of Greek legend it may be gathered that an 
influx of tribes from the north contributed largclv to its popula- 
tion, which was reckoned as Aeolic. Jt is probable that the 
1 ountry was originally of greater extent, for there was a tradition 
that the Phocjans once owned a strip of land round Daphnus 
on the sea opposite Euboea, and carried their frontier to Ther- 
mopylae; in addition, in early days they controlled the great 
sanctuary of Delphi. The restriction of their territory was due 
to the hostility of their neighbours of Bocotia and Thessalv, 
the latter of whom in the 6th century even carried their raids 
into the Ophi.ssus \ alley. Moreover, the Dorian population 
of Delphi constantly strove to establish its independence and 
1 about 590 B.c. induced a coalition ol Greek slates to proclaim a 
” Sacred War " and free the oracle from Phocian supervision. 
Thus their influence at Delphi was restricted to the possession 
| ol two votes in the Amphietyonir (buncil. 

| During the Persian invasion of 480 the Flavians at first 
joined in the national defence, but by their irresolute conduct 
1 at Thermopylae lost that, position for the Greeks; in the ram- 
! paign of Plataea they were enrolled on the Persian side. Jn 
! 437 an attempt to extend their influence to the head waters of 
: the (’ephissus in the territory of Doris brought a Spartan army 
! into Phocis in defence of the “ metropolis of the Dorians.” A 
similar enterprise against Delphi in 448 was again frustrated 
hv Sparta, but not long afterwards the Phoeians recaptured 
the sanctuary with the help of the Athenians, with whom they 
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had entered into alliance in 454. The subsequent decline oj 
Athenian land power had the effect of weakening this new 
connexion; at the time of the Peloponnesian War Phocis was 
nominally an ally and dependent of Sparta, and had lost control 
of Delphi. 

In the 4th century Phocis was constantly endangered by 
ils Boeotian neighbours*. After helping the Spartans to invade 
Uoeotiu during the Corinthian War (395-94), the Phocians 
were placed on the defensive. They received assistance from 
Sparta in 380, but were afterwards compelled to submit to the 
growing power of Thebes. The Phocian levy took part in 
Kpaminoiidas* inroads into Peloponnesus, except in the final 
campaign of Mantinca (370-62), irom which their contingent 
was withheld. In return for this negligence the Thebans 
fastened a religious quarrel upon their neighbours, and secured 
a penal decree against them from the Amphictyonic synod 
(356). The Phocians, led by two capable generals. Philomelas 
and Onomarchus, replied by seizing Delphi and using its riches 
to hire a men on ary army. With the help of these troops the 
Phocian League at first carried the war into Boeotia and Thessaly, 
and thnjjgh driven out of the latter country by Philip of Maeedon, 
maintained itself for ten years, until the exhaustion of the 
temple treasures and the treachery of its leaders placed it at 
Philip's mercy. "The conditions which lie imposed — the obliga- 
tion to restore the temple funds, and the dispersion of the 
population into open villages— were soon disregarded. In 
330 the Phocians began to rebuild their cities; in 1 lie following 
year they fought against Philip at Chacmnca. Again in 323 
they took part in the Lamian War against Antipatcr, and in 
270 helped to defend Thermopylae against the Gauls. 

Henceforth little more is heard of Phocis. During the 3rd 
century it passed into the power of Macedonia and of the Actolian 
League, to whidi in 196 it was definitely annexed. Under the 
dominion of the Roman republic' its national league was dissolved, 
but was revived by Augustus, who also restored to Phocis the 
votes in the Delphic Amphictyony which it had lost in 346 and 
enrolled it in the new Achaean synod. The Phocian League 
is last heard of under Trajan. 

See Strabo, pp. joi, 418, .424-425; Pausanias x. 1-4; F. Freeman. 
History of L'ederal Government (cd. i8<h, London), pp. iM-114; G. 
Kazarow, J)e focdni s Phorensnnn institutis (Leipzig, 1890); B. Head, 
llistoria. numonmi (Oxford, 1887), pp. 287 288. (M. O. B. C.) | 

PHOCYLIDES, Greek gnomic poet of Miletus, contemporary 
of Theognis, was born about 560 n.c. A few fragments of his 
“maxims” have been preserved (chiefly in the Plot ilegium of 
Stobacus), in \vhi» h he expresses his contempt for the pomps 
and vanities of rank and wealth, and sets forth in simple language 
his ideas of honour, justice and wisdom. A complete didactic 
poem (230 hexameters) called Yloirjfui vovOtriKov or yvdtfiai, 
bearing the name of Phocylides, is now considered to b* the 
work of an Alexandrian Christian of Jewish origin who lived 
between 170 n.c. and a. 11. 50. The Jewish element is shown in j 
verbal agreement with passages of the Old Testament (especially j 
the book of Sirach); the Christian by the doctrine of the immor- 
tality of the soul and the resurrection of the body. Some 
Jewish authorities, however, maintain that there are in reality 
no traces of Christian doctrine to be found in the poem, and 
that the author was a Jew. The poem was first printed at 
Venice in 1495, and was a favourite school textbook during 
the Reformation period. 

See fragments and the spurious poem in T. Bergk, Poetac lyric i 
pracii, ii.' (4 th ed., 1882); J. Bet nays, ('I her d<;$ Phokylidcischc 
Gcdicht (1858); Phocylides, Poem of Admonition, with introduction 
and commentaries by J. Ik Fouling, and translation by H. I>. Good- 
win (Andover, Mass., 1870) ; F. Susemihl, Geschichte der price hi sc hen 
Litter nt nr in der Alcxundvincrzcit (1802), ii. 642; S. Krauss (s.v. 

“ Pseudo- Phocylides ”) in The Jewish Encyclopedia, and F. Schurer, 
77 / st, of the Jewish People, div. ii., vol. iii. 313-31G (Eng. trans., 
188b). where full bibliographies are given. There is an English verse 
translation by W. Ilcwett (Watford, 1840), The Perceptive Poem of 
Phocylides. 

PHOEBE, in astronomy, the ninth satellite of Saturn in 
order of discovery, or the’tenth and outermost now known in 
the order of distance. It was discovered by W. H. Pickering 


in 1899 by photographs of the stars surrounding Saturn. It is 
remarkable in that its motion around the planet is retrograde. 
(See Saturn.) 

PHOEBUS (Gr. for “bright,’’ “pure,"), a common epithet 
of Apollo (q.v.). Artemis in like manner is called Phoebe, and 
in the Latin poets and their modern followers Phoebus and 
Plio be are often used simply for the sun and moon respectively. 

PHOENICIA, in ancient geography, the name given to that 
part of the seaboard of Syria which extends from the Kleutherus 
(Nahr cl-KebTr) in the north to Mt Carmel in the south, a 
distance of rather more than two degrees of latitude. These 
limits, however, were exceeded at various times; thus, north 
of the Llcutherus lay Aradus and Marathus, and south of 
Carmel the border sometimes included Dor and even Joppa. 
Formed partly by alluvium carried down by perennial streams 
from the mountains of Lebanon and Galilee, and fringed by 
great sand-dunes which the sea throws up, Phoenicia is covered 
with a rich and fertile soil. It is only at the mouth of the 
Kleutherus and at Acre ( r Akka) that the strip «f coast-land widens 
out into plains of any size; there is a certain amount of open 
country behind Beirut; but for the most part the mountains, 
pierced by deep river-valleys, approach to within a few miles 
of the coast, or even right down to the sea, as at Ras en-Nakura 
(Seala Tyriorum, Jos. Pell. jud. ii. 10, 2) and Ras el Abiad 
(Pliny’s Proniunturium Album), where a passage had to be cut 
in the rock for the caravan road which Irom time immemorial 
traversed this narrow belt, of lowland. From the flanks of 
Lebanon, especially from the heights which lie to the north of 
the Qasimlyeh or Kasiiniva (Litany) River, the traveller looks 
down upon some of the finest landscape in the world; in general 
features the scenery is not unlike that of the Italian Riviera, 
but surpasses it in grandeur and a peculiar depth of colouring. 

With regard to natural products the country has few worth 
mentioning; minerals are found in the Lebanon, but not in any 
quantity; traces of amber- digging have been discovered on the 
coast ; and the purple shell (mnrex Intncidus and brandaris) 
is still plentiful. The harbours which played so important a 
part in antiquity are nearly all silted up, and, \fith the exception 
of Beirut, afford no safe anchorage for the large vessels of 
modern times. A few bays, faring towards the north, break 
the coast-line, and small rocky islands arc dotted here and there 
just off the shore. Sidon, 'lyre and Aradus, though now 
connected with the mainland, were built originally upon islands; 
the Phoenicians preferred such sites, because they were con- 
venient for shipping and easily defended against attack. 

The chief towns of ancient Phoenicia, as we know of them from 
the A mama tablets (15th century n.c.) and from Egyptian, Assyrian 
and the Old Testament documents, were the following : Acco (now 
Acre or ‘Akkfi, Judg. i. 31). Aclizih (now ez-ZIb, ibid.), Ahlah (in 
Assyrian Mnhnllibn, ibid.) three towns on the coast south of Tyre, 
Kfmfih ( josh. xix. 28), Tyre (I lmen. Sor, now Sm), Zarephath 
or Sarepta (1 Kings x\ii. 9, now Saralanil), Sidon (now Saida), 
Berytus (Biruta in Egyptian, Biruna in the Aniarna tablets, now 
Beirut), Byblus (in J linen, and I lehr. Gebal, now Jcbcil), Arka, 80 m. 
north of Sidon (Gen. x. 17, now 'Aikit), Sin (Assyr. Siannu, ibid.) 
Simyra (Gen. x. 18, now Sumra), Marathus (now AinrTt) not impor- 
tant till the Macedonian period, Arvad or Aradus (in Phocn. 
Arwid, now Kuftd. Gen. x. 18; Kzek. xxvii. 8, 11), the most 
northerly of the great 1 hocnician towns, and always famous as a 
maritime state. 

Race and Language . — The Phoenii ians were an early offshoot 
from the Semitic stork, and belonged to the Canaanite branch 
of it. Curiously enough in Gen. x. Sidon, the “ first-born ” 
of Canaan, is classed among the descendants of Ham; but the 
table of nations in Gen. x. is not arranged upon strict ethno- 
graphic principles; perhaps religious antagonism induced the 
Hebrews to assign to the Canaanites an ancestry different from 
their own; at any rate the (dose connexion which existed fro n? 
an early date between the Phoenicians and the Egyptians may 
have suggested the idea that both peoples belonged to the same 
race. The Phoenicians themselves retained some «memory of 
having migrated from older seats on an easterh sea; Herodotus 
(i. 1; vii. 89) calls it the “red sea,” meaning probably the 
Persian Gulf; the tradition, therefore, seems to show that the 
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Phoenicians believed that their ancestors came originally from 
Babylonia. By settling along the Syrian coast they developed 
a st ranged v un-Semitic love for the sea, and advanced on different 
lines from the other Canaanites who occupied the interior. 
Thev called themselves Canaanites and their land Canaan; 
such is their name in the Amarna tablets. Kinahhi and Kimifjni; 
and with this agrees the statement assigned to Ifeeatacus 
(Fr. hist. gr. i. 17) that Phoenicia was formerly called Xru, 
a name which Philo of Byblus adopts into his mythology by 
making “ Chna who was aftcrwaidn callid Phoinix ’ the cponyin 
of the Phoenicians (/•>. lust. gr. iii. In the reign of 

Antioclun’ IV. and his successors the coins of Laodirea of Libanus 
bear the legend “ Of Laodirea which is in Canaan ”; 1 the Old 
Testament also sometimes denotes Phoenicia and Phoenicians 
bv “Canaan” and “Canaanites” (Isa. xxiii. 11; Obad. 20; 
Zeph. i. 11), though the latter names generally have a more ex- 
tended sense. But “ S. Jonians ” is the usual designation both in 
the Old Testament and in the Assyrian monuments ( Sulunnn ): 
and even at the time of Tyre's greatest ascendancy we read of 
Sidonians and not Tyrians in the Old Testament and in Homer; 
thus Ethl aal king of 'lyre (Jos. Ant. viii. 1.5, 2) is called king 
of the Sidonians in t Kings xvi. 31. Jn the Homeric poems we 
m et with £t 5 o»'ioi. Srftofi'*/ (OJ. iv. 618; II. vi. 200; Oil. xiii. 
285; II. vi. 291) and <hon<*cs\ «T»o ti Av/ (OJ. xiii. 272, xiv. 288 
seq.. &c.), and both terms together (OJ. iv. 83 seep, II. xxiii. 
743 seq.). 2 And the Phoenicians themselves used Sidonians 
a general name; thus in the oldest Phoenician inscription 
known (C/S. i. 5 XSI., No. 11), Hiram 11 . king of 'lyre in 
the 8th century is styled “ king of the Sidonians.” But among 
the Greeks “ Phoenician.-. ” was the name most in use. <lWriKc? 
(plur. of <I>o ?vi$) for the people* and <t>nn 7 jc>/ for the land (of. 
Phoenix), 'l’he former was prohahlv the older word, and mar 
be traced to </»oti*o<? blood-red ” ; the Canaanite sailors were 
spoken of as the “ red men ” on aeconnt of their sunburnt skin; 
then the land from which they came was railed after them; 
and men probably the original connexion between <IW<£ and 
«/><>(rd* was forgotten, and new forms and meanings were 
invented. Thu* ipohit came to mean a “date-palm”; but 
• the datc-pilm is not in the least characteristic of Phoenicia, 
and c an hardly grow there; <fynii£ in this sense has no connexion 
with the original meaning of Phoenician. A derivation has been 
sought elsewhere, and the Egyptian Fcnh proposed as the 
origin of the name; but the word Fcnh win apparently used of 
Asiatic barbarians in general, without any special reference to the 
Phoenicians (\\ . M. Muller, tsirn u. Furnpa, p. 208 scq.). The 
Lat. Foams is of course merely an adaptation of the Greek 
form. 3 
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Language. Inscriptions, coins, topographical names preserved bv 
Greek and Latin writers, names of persons and the Punic passage 
in the Foennlu s of Plautus, all show conclusively that the Phoenician ! 
language belonged to the Xorf h-Scmitic group, and to that sub- 
division of it which is called the Canaanite and includes Hebrew and 
the dialect of Moat). A comparison between Phoenician and l lebrew 
reveals close resemblances both in grammatical forms and in vocabu- 
lary; in some respects older features have bet a pieserved m Phoeni- 
cian, othci-* are later, others again are peculiar to the dialect ; many 
words poetic or rare or late in Hebrew are lommon in Phocniciai 
Hence we may conclude that the two languages developed indepen- 
dently from a common ancestor, which inn be no other than lie- 
ancient Canaanite, of which a few words have survived in the 
Canaanite glosses to the Amarna tablets (written ill Babylonian). 1 
Hut in forming an estimate of the Phoenician language it must be 
remembered that our material 1-. scant v and limited in range; the , 
Phoenicians were in no sense a literary people; moreover, with one ! 
exception (CIS. i. 5), almost all hr inscriptions are subsequent 

1 Cooke, North- Semitic / nsniptions (elsewhere abbreviated ! 
XSI.). No. 140 B. 8. 

2 In this passage “ I 'hoi nicians is a general name for carriers | 

of commerce, not the inhabitants of a particular country. Similarly | 
“ Sidonian " in //. vi.*2og, is taken to mean Semites’ in general. ! 
Elsewhere “ Phoenicians ” are metchantr,. kidnappers, \c., " Sidon- , 
ians " are^artists; to indicate nationality both names seem to be 
used indifferently, e.g. Oil. xiii. 272, xi\ . iss, xv. .114. j 

:i See especially Pictschmann, Gesch. d. Phdnizicv, 13 sqq., and 
Winckler, KeiUnschr. 11. d. A. 7 3rd el. ; 127. * 1 

4 A \ <h abulary is given in KA T.\ G52 j>e<p; see lurther Bold, 

Die Sprache d A marwdjiiefe ( moo) 


to the 6th century nc.; the majority belong to the .jth century 
and later, by which time the language must have undergone a 
certain amount ot decay. 1 Indirectly, however, the Phoenicians 
rendered one great service to literature; they took a large 
share in the development and diltusion of the alphabet whic h 
forms the foundation of Greek (Herod, v. 58) and of all European 
writing. The Phoenician letters in their eailier types an pint lically 
identical with those used by the Hebrews (r.,g. the Siloam inscr. 
XSL No. 2), the Moabites (e.g. the Mo.diu stone, ibid. No 1), and the 
Aramaeans of north Syria (e.g. the Xenjiili instrr. ibid. Nos. 01 
They passed through various modifications in the collide of time; 
after leaving the mother country the script netpure.s a more cursive, 
flowing style on t lie stones from Cyprus and Attica; the tendency 
becomes more strongly marked at the Punic stage; until in the 
1100 -Punic, from t lie destruction of Carthage (140 b.c.i to the ist 
century a.i\, both the writing and the language reached their most 
degenerate lonn. As a rustic dialect the language l-.sted on m 
North Afiica till the 5th century a.d. In his sermons St Augustine 
frequently quotes I’unic words. 


History . — The Phoenicians, in imitation of the Egyptians, 
claimed that their oldest cities had been founded by the gods 
themselves, and that their race could boast an 
antiquity of 30,000 years (Africanus in Syncellus, Period 
p. 31). Herodotus quotes (ii. 44) a more moderate 
tradition which placed the foundation of 'Lyre 2300 \ ears before 
his time, i.c. c. 2756 n.c. According to Justin (x viii . 3) the 
Phoenicians, who had long been settled on the coast and occupied 
Sidon, founded 'lyre in the year before the fall of Tmv ; possibly 
the date 1 198 u.c., given by Menander of Ephesus (in Jos. Ant. 
viii. 3, 1 and c. Ap. i. 18) as that from which the era of Tyre 
begins, may refer to the epoch which Justin mentions. Little 
certainty, however, can be allowed to these traditional chrono- 


logies. It is probable that in remote ages Babylonia exercised 
a considerable influence upon Syria and its coast towns; but. 
Mr L. \V. King has shown that the tradition, which was supposed 
to connect Sargon 1 . (c. 3800 13. c.) with the western land and 
sea, has been misunderstood; it was the fea in the cast, i.c. the 
Persian Gulf, which Sargon crossed (Chronicles concerning 
Early Bab. Kings , vol. i. eh. 2, 1907). 

The extension of the Egyptian empire in the direction of 
Asia began about Tboo n.c. under Ahmosi (Aahmcs, Amasis) I., 
the founder of the XVllIth Dynasty, who carried p gypt / a „ 
his arms into Syria, and conquered at least Palestine p u ie 
and Phoenicia, the latter being the country called c • toot)- 
l)a-hi on the Egyptian monuments (Muller, As. u. 1100 n ' c ' 
Fur. p. t 8 1 ) . Whether the campaign of Thothmcs (Tethmosis) 

f. to the Euphrates produced any lasting results is doubtful; 
it was Thothmcs II T. (1503 1449) who repeated and consolidated 
the earlier conquest, and established Egyptian suzerainty 
over all the petty states of Syria and Phoenicia (see Enver : 
History. I.). Tor the geography and civilization of Canaan about 
r 400 n.c. we have valuable evidence in the Egyptian papyrus 
Anastasi I., which mentions Kepuna (Gubna, Gebal-Byblus) 
the holy city*, and continues : “ Come then to Bcrvtus, to Sidon, 
to Sarepta. Where is the ford of Nat ana (? Nalir cJ-Kusirnlych, 
or a town)? Where is ’Eutu (? Hsu, Palaetyrus) ? Another 
( ity 011 the sea is called a haven, I)’ar (Tyre) is its name, water 
is carried to it in boats ; it is richer in fish than in sands.” ’’ But 
the fullest information about the state of Phoenicia in the 15th 
and 14th r enturies n.c. comes from the Amarna tablets, among 
which arc many letters from the subject princes and the 
Egyptian governors of Phoenicia to the Pharaoh. 7 ft was a time 
of much political disturbance. The Ilittites (q. v.) were invading 
Syria; nomads from the desert supported the invasion; and 
many of the local chiefs were ready to seize the opportunity 
to throw off the yoke of Egypt. 'The towns of Phoenicia were 


f * Pur the Plioen. inserr. see Corpus insert ptionian snniticarum, 
pt. i., brought up to date provisionally bv Fcpcrtaive d'epigr. 
s hn. A selection is published by Lidz.barsld, llandlntch d. northern. 
I' pi graph Hi (1898); Cooke, Textbook of North -Semitic I ascriptions 
(190^), with translations and notes; Landau, Heitrage z. AltertumsU. 
d. Orients (1899-1000); Lidzbarski, Altsem. Te.xte (1907), pt. i. 

“ See W. M. Muller, lor. lit. pp. 57, 172 sqq., 184 sqq.; Jeremias, 
has A. T. im Lichte d. ait. Orients , p. 302 seq. ; Petards of the Pa^t, 
11. 109 seq. 

7 Winckler, Tell-el-Am. Letters , Nos. 37 sqq.; Petrie, Syria and 
F'gvpt in the Fell- el Am. Letters. 
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divided; Aradus, Sirnyra, Si don supported the rebellion; Rib- 
habail, the vassal of Bvblus, and Abi-mclcch, king of 'lyre, held 
out for Egypt : but while all the towns made professions of 
fidclitv, they were scheming for their own interests, and in the 
end Egypt lost them all except Byblus. The tablets which 
reveal t his state of affairs are written in the language and script 
of Babylonia, and thus show indirectly the extent to which 
Babylonian culture had penetrated Palestine and Phoenicia; 
at the same time they illustrate the closeness of the relations 
bet we cen the Canaan ite towns and the dominant power of 
Egypt. After the reign of Amenophis IV. (1370-1366) that 
power collapsed altogether; but his successors attempted to 
recover it, and Ramses (Raineses) II. reconquered Phoenici; 
as far as Beirut, and caned three tablets on the rock beside the 
Nahr el-Kclb to commemorate his victories; under the XJXth 
and XX th Dynasties this seems to have remained the northern 
limit of the Egyptian Empire. But in the reign of Ramses III. 
(r. t 200) great changes began to occur owing to the invasion 
of Syria by peoples from Asia Minor and Europe, which ended 
in the establishment of the Philistines on the coast near Ashkelon. 
The successors of Ramses III. lost their hold over Canaan; the 
XX 1st Dynasty no longer intervened in the affairs of Svria; 
but Sheshonk (Shishak), the founder of the XXI Ind Dynasty, 
about 02S n.c. endeavoured to assert the ancient supremacy of 
Egypt (cf, r Kings xiv. 25 sqq.), but his successes were not 
lasting, and, as we learn from the Old Testament, the power of 
Egypt became henceforward practically ineffective. Not until 
60S did a Pharaoh (Nccho) lead an Egyptian army so far north, 
and he was defeated by Nebuchadrezzar. During the period 
which elapsed before the rise of the Assyrian power in Syria 
the Phoenicians were left to themselves. This was the period 
of their development, and 'lyre became the leading city of 
Phoenicia. 

Between the withdrawal of the Egyptian rule in Syria and 
the western advance of Assyria then* comes an interval during 
indepen - u bich the citv-states ol Phoenicia owned no suzerain. 
denceof The history of this period is mainly a history of 
Phoenicia, 'jyro, which not. only rose to a sort of hegemony 
among the Phoenician states, but founded colonies beyonc 
the sea* (below). From 970 to 772 n.c. the bare outline of 
events is supplied by extracts from two Hellenistic historians, 
Menander of Ephesus and Dins (largely dependent upon Menan- 
der), which have been preserved by Josephus, Ant. \ iii. 5, 3 
and c. Ap. i. 17, 18. From the data given in these passages 
we learn that Hiram I., son of Ahi-baal, reigned in lyre from 
970 to 936 n.c. He enlarged the island-town to the cast, restored 
and enriched the temples, built new ones to Heracles (i.e. 
Melkarth or Melqarth) and Astarte, founded the feast of the 
awakening of Heracles in the month Peritius, and reduced the 
inhabitants of Utica to their allegiance. The Tyrian annals, 
moreover, alluded to the connexion between Hiram and Solomon. 
Before this time, indeed, the Phoenicians had no doubt lived 
on friendly terms with the Israelites 1 (cf. Judges v. T7 ; Gen. xlix. 
13); but the two nations seem to have drawn closer in the time 
of Solomon. 2 Sam. v. tx, which brings David and Hiram 
together, probably antedates what happened in the following 
reign. For Solomon's palace and temple Iliram contributed 
cedar and hr trees as well as workmen, receiving in exchange 
large annual payments of oil and wine, supplies which Phoenicia 
must have drawn regularly from Israelite districts (1 Kings v. 9, 
1 1 ; ef. Ezek. xx\ii. 17; Ezr. iii. 7 ; Acts xii. 20; Jos. Ant. xiv. 10, 
6) ; finally, in return for the gold which he furnished for the temple, 
Hiram received the grant of a territory in Galilee (fabul, 1 Kings 
ix. to-I4).- : This alliance between the two monarchs led to a 

1 In Judges x. 12 (cf. v. 6, iii. 3) the Sidonians are mentioned 
among the oppressors of Israel; but there is no record of ;inv invasion 
ot Israel by the Phoenicians, and the statement is due 1o the po-d- 
e\ilic editor who introduced generalizations ol ancient history into 
the book of Judges. 

a Jos. Ant. viii. 3, t, dates the building of Solomon’s temple in 
the 1 1 th year of Iliram, ami *4 3* » years after the foundation of Tyre. 
This gircs a Tyrian era which began in 1198-1197 B.c., i.e. at the 
time when the Philistine-, settled 011 the coast of Canaan, an event 


joint expedition from Eziongcber on the Gulf of Akaba (strictly 
Aqaba) to Ophir (? on the east coast of Arabia, see Ophir) for 
purposes of trade. The list of Hiram’s successors given by 
Josephus indicates frequent changes of dynasty until the time 
of Tthobal I. priest of Astarte, whose reign (887-855) marks a 
return to more settled rule. In contrast to Hiram I., king of 
Tyre, lthobal or Ethbaal is styled in 1 Kings xvi. 31 “ king of 
the Sidonians,” i.e. of the Phoenicians, showing that in the 
interval the kings of Tyre had extended their rule over the other 
Phoenician cities. Under Ethbaal further expansion is recorded ; 
Botrys north of Byblus and Aoza in North Alrica are said to have 
been founded by him; the more famous Carthage owed its origin 
to the civil discords which followed the death ot Met ten I. (820), 
his next successor but one. According to tradition, Metten's 
son Pygmalion (820-773) slew the husband of his sister Elissa 
or Dido ; whereupon she lied and founded Carthage (q.v.) in Libya 
(8x3; Justin xviii. 4-6). At this point Josephus's extracts 
from Menander come to an end. 

From the time of Ethbaal onw.uds tlic independence of 
Phoenicia was threatened bv the advance of Assyria. So far 
back as 1 100 b.c. Tiglath-pilcscr I. had invaded North Assyrian 
Phoenicia, and in order to secure a harbour on the Rule, 870 - 
coast he occupied Arvad (Aradus); but no permanent 0JS 
occupation followed. In the 9th century, however, the system- 
atic conquest of the west began. In 876 b.c. Assur-nazir-pal TIL 
“ washed his weapons in the great sea,” and exacted tribute 
from the kings of 'lyre, Sidon, Byblus and other cities, including 
Arvad ( Keilinschr . lJibliot /irk , i. 109). The inscriptions of 
his son Shalmaneser II. mention the taking of tribute from the 
Tyrians and Sidonians in 846 and again in 849; the Byblians 
are included at the latter date, and among the kings defeated 
at Karkar in 854 or 853 was Metten-baal, king of the Arvadites 
(ibid. pp. T4T, 143, 173). Thus Shalmaneser completed the 
conquests of his predecessor on the Phoenician coast, and 
established a supremacy which lasted for over a hundred years 
and was acknowledged by occasional payments of tribute. 
In 741 Tiglath-pileser III. mentions on his trifyitc-Iists “ Ijiium 
of 'lyre and here for the first time a piece of native evidence 
becomes available. Tho earliest Phoenician inscription afr 
j present known (C/S. i. 5 — NSf. No. 11) is engraved upon 
the fragments of a bronze bowl dedicated by a certain governor 
of Qarth-badasht (or Karti-Hadasti, “ New City,” i.e. Citium), 
“ servant of Hiram king of the* Sidonians to Baal of Lebanon.” 
It is to be noted that this Iliram II. was not only king 
of Tyre, as the Assyrian inscription calls him, but of 
Sidon too; and further, that by this time Tyre had established 
a colony in Cyprus (q.v.). In Tiglath-pilescr’s Philistine 
campaign of 734 Byblus and Aradus paid tribute, and an 
Assyrian chief officer (the Rah-shakch) was sent to Tyre 
and extorted from the king, now Metten or Mat tun, the 
large sum of 150 talents of gold (KB. ii. 23). For 
the period which follows a certain amount of information is 
furnished by Menander (in Jos. Ant. ix. 14, 2). Elulaeus IX., in 
Assyrian Lull, who ruled under the name of Pylas, was king of 
Tyre, Sidon, and other cities at this time (r. 725- 690), and at 
tho beginning of his reign suffered from an invasion by Shal- 
maneser IV. or Salampsas (Jos.); this was probably the expedi- 
tion against J Inshea of Samaria in 725 ; “ the king of Assyria . . . 
overran all Phoenicia, but soon made peace with them all 
and returned back.” In the reign of Sargon Phoenicia itself 
seems to have been left alone; but the inhabitants of Citium 
revolted, showing that the- authority of Tyre in Cyprus had 
grown weak; and Sargon received the submission of seven 
Cvprfan princes, and set \" in Larnara (probably in 709) the 
triumphal stele now in the Berlin Museum (Schrader, Cuneij. 
lnsrr. and 0 . 7 \, 2nd eel., vol. ii. p. 87). But Elulaeus, according 
to Menander, suppressed the revolt of Citium, and early in the 
reign of Sennacherib joined the league of Philistia ^nd Judah, 

which had considerable effect upon the* cities of Phoenicia (above, 
Justin xviii. j). In the Tyrian annals (Jos. c. Ap. i. iS) the reference 
was probably to the Idling of timber in Lebanon for Hiram’s temples; 
Josephus then misinterpreted this bv 1 Kings v. <*. 
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in alliance with Egvpt and Ethiopia, which aimed at throwing 
off the oppressive tyranny of Assyria; as usual, however, the 
citv-statcs of Phoenicia could not combine even against a 
common foe, and several broke away from lyre, so Menander 
tells us, and sided with Assyria. In the great campaign ot 701 
Sennacherib came down upon the revolting provinces; lie torecd 
Lull, king of Sidon, to fly for refuge to (\priis. took his chief 
cities, and set up Tuba’lu (Ethbaal) as king, imposing a yearly 
tribute (KB. ii. 91). The blockade of Tv re by sea, signili- 
•antlv passed over in Sennacherib's inscription, is described In 
Menander. The island-city proved to be impregnable, but it 
was the onlv possession left of what had been the extensive J 
kingdom of Fdulaeus. Sennacherib, however, so tar accomplished | 
his "object as to break up the combination of lyre and Sidon, j 
which had grown into a powerful state. 1 At Sidon the successor ; 
of Ethbaal was Alxl-milkath; in alliance with a C'ilician chid lie j 
rebelled against Esarhnddon about the year 678, with disastrous j 
consequences. Sidon was annihilated': Abd-milkath fell into | 
the hands of Esarliaddnn, who founded a new Sidon on the j 
mainland, peopled it with foreigners, and called it after his own j 
name. The old name, however, survived in popular usage; j 
but the character of the city was changed, and till the time ot j 
( Vrus the kingdom of Sidon (‘eased to exist (KB. ii. 125 seq., ! 
145; AM 7 V 5 88). T\re also came in for its share of hardship. 
Elulacus was followed bv Baal, who in 672 consented to join : 
Tirbaka, the Ethiopian king of Egypt, in a rebellion against 
As>vria. Ksarhuddon. on his way to Egypt for the second time, 1 
determined to deal out punishment; he blockaded Tyre, and ; 
raided earthworks on the shore and cut off the water-supply; i 
but he did not capture the city itself. His monument found at 
Zenjirli represents the great king bedding Baal of lyre and 
Tirhaka of Egypt by cords fastened in their lips; - there is no | 
evidence, however, that lie actually took either of them prisoner. ! 
Early in the reign of Assur-bani-pal lyre was besieged again ! 
(668), but Assur-bani-pal succeeded no better than his prede- 
cessors. Nevertheless Baal submitted in the end, along with the 
princes of GcbaLand Arvad, Manusseh of Judah, and the other | 
(anaanite chiefs; in the island of Cyprus the Assyrians carried ; 
r all before them (KB. ii. 149 seq., 169, 174). On his return 
from the Arabian campaign Assur-bani-pal severely punished 
the rebellious inhabitants of Ushu (Palaetvrus) and Akko, and : 


to displace the Chaldaean supremacy; he defeated Tyre and 
Sidon, and terrorized the other cities into submission (Herod, 
ii. 161 ; Diod. Sic. i. 68). Some of the Phoenician chiefs, among 
them It hoi ml 11., the new king of Tyre, while forced to yield to 
a change of masters, were bold enough to declare their hostility 
to the Babylonians. This state of affairs did not escape the 
vigilance of Nebuchadrezzar. After tile fall of Jerusalem he 
marched upon Phoenicia; Aprics withdrew' his army, and the 
siege of Tvre began. For thirteen years the great merchant 
ritv held out (585 574; Jos. c. A p. i. 21 ; cf. Ezek. xxvi. 1 seq.). 
Ezekiel savs that Nebuchadrezzar and his host had no reward 
for their heavy service against Tyre, and the pre-umption is 
that the city capitulated on favourable terms; for Ithobal's 
reign ends with the close of the siege, and the royal family is 
subsequently found in Babylon. The king appointed bv 
Nebuchadrezzar was Baal 11 . (574 564), alter whose death a 
republic was formed under a single suffete or “ judge " (shojii). 
Josephus ( he. cit .) is again our authority for the changes of govern- 
ment which followed until the monarchy was revived. At 
length under Hiram 111 . Phoenicia passed from the Chaldaeans 
to the Persians (538), and at the same time Amasis (Ahmosi) II, 
of Egypt occupied Cyprus (Herod, ii. T82). There seems to 
have been no struggle; the great siege and the subsequent 
civil disorders had exhausted Tyre, and Sidon took its place 
as the leading state. About this time, too, Carthago made an 
effort for independence under Ilanno the Great (548-521), the 
real founder of its fortunes; the old dependence upon T\ re was 
changed for a mere relation of piety observed by the annual 
sending of delegates (Oaopol) to the festival of Melk.irth (Arrian 
ii. 24; Polyb. xxxi. 20. 12). The disasters and humiliations 
which befell Tyre during this and the foregoing period might 
suggest that its prosperity had been seriously damaged. But 
Tyre always counted for more in commerce than in politics; 
and in the year 586, just before the great siege, Ezekiel draws 
a vivid picture (eh. xxvii.) of the extent and splendour of its 
commercial relations. Even when cut off from its possessions 
on the mainland the city itself was not captured; its seafaring 
trade w r cnt on; and though by degrees the colonies were lost, 
vet the ties of race and sentiment remained strong enough to 
bind the Phoenicians of the mother-country to their kindred 
beyond the seas. 


transported the survivors to Assyria (ibid. 229). In Phoenicia, 
as elsewhere, Assyrian rule created nothing and left nothing 
behind it but a record of barbarous conquest and extortion. 
An interesting sidelight is thrown upon this period by the list 
of the ThalasMxracies in the Chronicon of Eusebius (p. 226,01]. 
Schoenc), w hich places the 45 years ot the sea-power of Phoenicia 
at a date which, with much probability, may be conjectured 
to lie between 709, when Cyprus submitted to Sargon, and 664, 
when Egypt threw off the rule of Assyria. If this dating is 
correct, and the Phoenician sea-power was at its height during 
these years, we can understand why Tyre gave so much trouble 
to the Assyrian kings. 8 

in the last crisis of the dying power of Assyria the Egyptians 
for a short time laid hands on Phoenicia; but after their defeat 
TheNco - al the battle of Carchemish (605), the Chaldaeans 
Babylonian became the masters of western Asia. Jeremiah'.-. 
Period , 60S • allusion (xxv. 22) in 604 to the approaching downfall 
S38 B.C. u f t } u . kj n „ s 0 f Tyre and Sidon and the coast-land 
beyond the sea, i.e. the Phoenician settlements on the Mediter- 
ranean, seems to imply that the Phoenician states recovered 
some measure of independence; if they did it cannot have 
lasted long. In 58.8 Apries (Pharaoh Ilophra) made an attempt 

• 

1 The above interpretation of Men finder and the Assyrian evidence 
is based upon Ed. Meyer, / Bib. col. 3755. For a different 
explanation sec Landau, lii itr. Altertumsk. d. Or. vn]. i., followed by 
Winckler, Aitor. Borsch, ii. 05 j-qq.; those* scholars take Menander to 
refer to the later war of Esarhaddon and Assur-bani-pal against 
Baal of Tyre. 

* See the facsimile in Ausgrabungen in Sendschirli (Berlin, 1893), 
and p. 17 for the above interpretation of it. 

* John L. Myrcs, Journ. Hell. Studies (1906), xxvi. 84 seq., critki/- 
ing Winckler, Der Alte Orient (1905), vol vii. pt. 2. 


C onstitution . — At this point it is convenient to mention what 
little is known about the constitution of the Phoenician states. 
All Canaanitc analogy speaks for kingship as the oldest form of Phoe- 
nician government. In the native insc riptions the chief of the city 
in Phoenicia itself and in Cyprus is always called king. The royal 
houses claimed divine descent, 4 and the king could not be chosen 
outside their members. Ilis power, however, was limited by the 
wealthy merchant families, who possessed great influence in public 
affairs; thus it was possible for war or peace to be decided at Tyi\ 
in the king's absence, or at Sidon against his will (Arrian ii. 15 and 
16; Curtins iv k 1 , 15). The priest of Molkarth at Tvre was the second 
man in the kingdom. Associated with the prince was a council 
ot elders; such was the case at Gebal (By bins) from the earliest times 
to the latest (Ezek. xxvii. 9); at Sidon this council consisted of 100 
members (Diod. xvi. 45), perhaps also at Tvre.® Inscriptions of the 
3rd and 2nd centuries n.c. nu utiou a Hub (thief) in Sidon, Cyprus 
. nd Gaulus (Go/o) ; what li is po- it 1011 was ii isdiffuult lo i; y; in 
tin* colonies In* mav hive been a <li .Irirt l t ov< rnor. During Nelm 
chadre 77 .ar's time, as we have seen, a republic took the place of the 
monarchy at lyre, and the government was administered by a 
succession ot sufietes (judges); they held office for short terms, and 
111 one instance? two ruled together lor six years. Much later, in the 
3rd century n.c., an inscription Irom Tyre mentions a suffete (NSI. 
No. 8) without adding more to our knowledge. Carthage, of course, 
wasgoviwned by two suffetes, and these officers are frequently named 
in connexion with the Carthaginian colonies (NSI. p. T15 seq.); 
but we must be careful not to draw the inlcrence that Phoenicia 
itself had any such magistrates. Under the Persians a federal bond 
was formed comprising Sidon, Tyre and Aradns, whose duly it 
was to contribute 300 triremes to the Persian fleet (Herod, vii. to), 

4 So the Babylonians, Canaanitcs (e.g. in the case of theNephilim, 
Gen. vi. 2), Arabs, Greeks, traced the descent of heroic families to 
the gods. W. R. Smith, Kinship and Marriage, p. 200; .S. I. Curtis's 
Primitive Sem. Pel. To-day (London, 1902), p iT2 seq 

5 An inscr. from Tvre mav be read, “ ‘Abd ba'al chief of the 
Hundred," NSI. p. 129; Clcrmont-Gatincau, Picucil U'avch. or. 
ii. 294 s«-q. 
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Hi<* lessor tow ns being under Lin* command of the great cities. Aradus 
presiiled over ihree subordinate townships (Arrian ii. 13); Bcrytus, 
which had no king of its own, probably formed with Byblus a 
single kingdom; while Tripolis consisted of a federation ot three 
cities separated bv a stadium from each other, and provided a meet- 
ing-place toi tin - federal council, which was chiefly occupied in dealings 
with the Persian government (Diod. xvi. 41). Hut lederation on a 
larger scale wa . never possible in Phoenicia, for the reason that 110 
sense t)I political unity existed to bind the different states together. 
Commercial int rests dominated everything else, and while tlies** 
stimulated a municipal lilt* not without vigour, civil discipline and 
loyallv were but feebly felt. On occasion the towns could defend 
their independence with strenuous courage; the higher qualities 
which make foi a progressive national htr the Phoenicians did not 
possess. 

Phoenicia now became part of the fifth satrapy of the Persian 
Empire, and entered upon a spell of comparative peace and 
The Persian Rowing prosperity, kavoured for the sake of 
Period , 53 # - their fleet, and having common interests against 
333 B.c. Greece, 1 the Phoenicians were among the most 
loyal subjects of the empire. At this period Sidon occu- 
pied the position of leading state; in the fleet her king 
ranked next to Xerxes and before the king of Tyre (Herod, 
viii. 67); her situation afforded advantages for expansion 
which 'I vre on its small and densely populated island could not 
rival. The citv was distinguished bv its cosmopolitan character; 
the satrap resided there when he came to Phoenicia, and the j 
Persian monarch had his paradise outside the walls. In the j 
first half of the 4th century Straton I. (in Phoen. ' Abil- ushtart j 
or Bod-as/itart) was king, r. 374 362. lie cultivated friendly 
relations with Athens, indicated in a dec ree of proxenia (Michel, 
Rcc. if i user. g/\ No. 93 - ( 1 C. No. 87); his court was famed 
for its luxun ; and the extent to which phil-Ilcllenic tendencies 
prevailed at this time in Sidon is shown by the royal sarcophagi, 
noble specimens of Greek art, which have been excavated in the i 
necropolis of the city. It was in the reign of Straton that Tyre j 
fell into the hands of Kvagoras, king of Salamis, who had already 1 
supplanted Phoenician with Greek civilization in Cyprus (Isoer. 
Evag. 62, Panes:. 161 ; Diod. xv. 2). Straton made lriends with 
Nieoeles, son of Evagoras, and with him came to an untimely 
end through their implication in the great revolt of the satraps, 
362 h.c. (sec the story of St niton's death in Jerome, adv. Jovin. 

4^). A new revolt of Sidon against the Persians took plan 
under King Tonnes owing to the insults offered to the Sidonians j 
at the federal diet in Tripolis. With the aid of Ncctanebus | 
of Kgvpt, who had grievances of his own to avenge, the Sidonians j 
carried the rest of Phoenicia with them and drove the satraps 
Syria and Cilicia out of the country. Tenues, however, 
betraved his people and opened the city to Artaxerxes 111.; 
the inhabitants to the number of 40,000 are said to have set 
fire to their houses and perished; Tcnncs himself was executed 
after he had served the ends of the great king (34b n.t\; Diod. 
xvi. 41-45). The last king of Sidon was Straton II. (*Abd- 
ashtart, 346 332) before the Persian Empire ramg to an end.- 

Towards tile close ot the 5th century tin* Plioenit ian coins begin 
to supplement our historical sources (see Numismatics). From the j 
time of Darius the Persian monarchs issued a gold coinage, and j 
reserved to themselves the right of doing so; but they allowed their ! 
satraps and vassal states to coin silver and copper money at I 
discretion. Hence Aradus, Bvblus, Sidon and Tyre issued a comae** 1 
of their own, of which many specimens exist : the coins are stamped 
as a rule with emblem or name ol tin* city, sometimes with tin* 
name of the ruler. 15 Thus from the coins ot Byblus we learn tin 
n inn s of foul kings, 'El-pa'al, 'Az-ba'al (between 3O0 and 340 n.t\), 
Adar-melek, ‘Ain-el ; from the coins of the other cities it is dillicult 

1 The naval expeditions against Greece in 480 -449 and Sparta 
in yji> 387 were mainly fitted out by Phoenicia. See Persia : 
Ancient History, for the whole of this section. 

- Justin xviii. 3 tells a story about Tyre during this period : 
the city, after being worn out though not defeated in long wars 
with the Persians, was so enfeebled that it was seized bv the slaves, 
who rose and massacred their masters; one Straton alone escaped 
and was afterwards made king. The reference to the Persians is 
obviously incorrect; the story, if it. can be taken seriously at all, 
must refer to one ot the sieges by the Assyrians or Chaldaeatis, and, 
as Meyer suggests (Ency. Bib. col. 37 °°). may be derived from the 
story of Abdalonymus of Sidon mentioned below. 

:i See especially ii. Babclon, Let, Verses At hi nU Hides, and if. 

NSI No. I4‘> 


to obt dn much information. The native inscriptions, however, 
now become available, though most of them belong to the period 
which follows, and only a few have been discovered in Phoenicia 
itseli. One of the earliest of these is the inscription of Byblus 
{CIS. i. 1 N SI . No. 3), dating from the Persian period; it 
records a dedication made by Ycliaw-milk, king of Gebal, and 
mentions the name ol the king’s grandfather, Uri-milk, but the 
exact dates ot their reign are not given. 

When Alexander the Great entered Phoenicia after the battle 
of Issus (333 b.c.), the kings were absent with the Persian fleet 
in the Aegean; but the cities of Aradus, Byblus and The 
Sidon welcomed him readily, the last-named showing Macedonian 
special zeal against. Persia. The Tyrians also offered Period, 
submission, init refused to allow' the conqueror 
to enter the citv and sacrifice to the Tvrian Heracles. Alexander 
was determined to make an example of the first who should 
offer opposition, and at once began the siege. It lasted seven 
months. With enormous toil the king drove out a mole from 
the mainland to the island and thus brought up his engines; 
snips from the other Phoenician towns and from Cyprus lent 
him their aid, and the town at length was # forced in July 332; 
8000 Tyrians were slain, 30,000 sold as slaves, and only a few 
notables, the king Azemilkos, and the festal envoys from Carthage 
who had taken refuge in the sanctuary of Melkarth, were spared 
(Diod. xvii. 40 46). It is not unlikely that Zech. ix. 2-4 refers 
to this famous siege. For the time Tyre lost its political 
existence, while the foundation of Alexandria presently changed 
the lines of trade, and dealt a blow even more fatal to the 
Phoenician cities. 

During the wars of Alexander's successors Phoenicia changed 
hands several times between the Egyptian and the Syrian 
kings. Thus in 312 Tyre was captured from Antigonus by 
Ptolemy I., the ally of Seleurus; in 287 it passed into the domi- 
nion of Seleurus; in 275 again it was captured by Ptolernv II. 
Philadelphus, and began to recover itself as an autonomous 
municipality. Erom the year 275 “ the people of Tvre 
reckoned their era (CIS. i. 7 NSI. No. 9, cl. 10). The 

'Tyrian coins of the period, stamped with native, Greek and 
Egyptian symbols, illustrate the traditional relations of the 
city and the range of her ambitions. A speeiiil interest attaches 
to these silver tetradrai hms and didrachms (staters and half- 
staters), because they were used by the Jews for the payment 
of the temple tax as “ shekels of the sanctuary " (AW, pp. 
.i5 1 > 44>- 

Among the Phoenician states we know most about Sidon 
during this period. The kingship w’as continued for a long 
time. The story goes that Alexander raised to the throne a 
member ol the royal family, Abdalonymus, who was living in 
obscure poverty and working as a gardener (Justin xi. 10; Curt, 
iv. 1; Diod. xvii. 47 wrongly connecting the story with 'lyre). 
In 312 Ptolernv, then master of Phoenicia, appointed his 
general Philodes king of the Sidonians, and a decree in honour 
of this king has been found at Athens (Michel, No. 387, cf. 1261); 
but he cannot have reigned long. Eor at. the end of the 4th 
and the beginning of the 3rd century we have evidence of a 
native dynasty in the important inscriptions of Tabnith, Ksh- 
mun-azar and Bod-ashtart, and in the series of inscriptions 
(repeating the same text) discovered at Bostan esh-Sckh near 
Sidon (NSI. Nos. 4, 5, 6 and App. i.) 1 The last-named texts 
imply that the first king of this dynasty was Eshmun-azar; 
his son Tabnith succeeded him; then came Eshnnin-'azar 11., 
who died young, then Bod-ashlart, both of them grandsons 
of Eshmun-'azar I. With Bod-'ashtart, so far as we know, 
the dynasty came to an end, say about 250 u.t . ; and it is not 
unlikely that the Sidonians reckoned an era ot independence 
from this event (NSI. p. 95 ;/.)■ 

Of the other Phoenician cities something is known of the history 
of Aradus. Its era began in 259 n.c.. when it probably becime a 
republic or free city. W hile the rest of Phoenicia passed under the 

1 The date of this dynasty lias been much disputed; but the 
reference to “ the lord of kings " in the great inscr.»of Eshmun- 
'azar (line 18) points to the Ptolemaic period, tortile Persian monarch 
is always styled “ king of kings." The interpretation of many 
details of tile inscr. from Bostan esh-Shekh is still unccrtaiu. 
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rule of Ptolemy IT. mi l hi* ; muit^oi's between 281 anil 107. Arndu> 
remained in the kingdom ot the Seleueids, who greatly favoured the 
city and increased its privileges (Strabo xvi. 2, 14; Polyb. v. <>8). 
Put i t ^ subject towns availed themselves ot thi' political changes ot 
tli** period to throw oil their allegiance; Marat hus from 278 begins 
to iSmic a coinage bearing the heads ot the Ptolemies, and later on 
Karin: asserted Us independence in the same wav; but in the end the 
Aradi ins reeo\ ered tlieir supremnev. 1 >iodi»rus records a barbarous 
attempt made bv the \radians about t p s u.c. to destroy Maratluis, 
wliich was frustrated bv the pitv and courage ot an Arudian tisher 
man (xxxiit. 5). At last in the time ot 1 lgranes, the Armenian 
holder of the kingdom of the Seleueids, or soon atterwuid-., the 
coins of Maratluis cease; the city was levelled to the ground, and its 
land, with that of Sinn ra, was parcelled out among the Aradimis 
(Strabo xvi. 2, 12). Akko is.-aied i.cwiis ol its own down to 207 r..c. t 
if the reckoning was from the Seliuicul era (412 u.c.); in 207 it \\;u 
converted into a Greek 1 uv by Ptolemy, and called Ptoleinais 
(Polyb. iv. 47; Strabo x\i. 2, 25; cf. Nets x\i. 7). Laoduea ol 
iabanus was founded bv Sehucus Nicator on the plain south-east 
ot He mesa (Hom-») in the region of the upper Orontes, and became 
an important* ui\ , its coins ot the 2nd century iu . bear tlie interest- 
ing legend 111 Phoenician, " Ol bao dict a whuli is in t'anaan ” (A > 7 . 
])• 5 fO seip). Another Laolicea " by the sea” (mi waic), also ot 
S deuci 1 fonndatioiipis probably to be identified with the ruined 
site called Vmmel 'Awai.nd, near the coast between 'l yre and Akkn; 
several Phoenician inscriptions have been found there (r.i\ ( IS. 
i. 7 XSI. -No. i j, Clermont Gannrau, Iu\nei:\ t. v.). 

After the death of Antiorhus IV. Epiphancs in 164 b.c.. 
revolts and adventurers made their appearance in many part* 
of Syria, heralding the collapse of the kingdom of the Seleueids. 
Berytus was destroyed by the usurper Tryphoin 140 b.c. 'lyre 
in 120 and Sidon in in received complete independence, and 
inaugurated new eras from these dates. By blits and Tripolis 
fell into the hands of “ tyrants " (Strabo xvi. 2, 18; Jos. Ant. 
xiv. 5, 2), and Arab rubbers plundered their territories from 1 
strongholds in the Lebanon. From 83-6 y B.c. the entire kingdom 
was held by the Armenian Tigranes. 

At last in 64 b.c. Pompcy arrived upon the scene and established 
order out of chaos. Phoenii ia was incorporated into the Roman ' 
province of Syria; Aradus, Sidon, Tyre and Tripoli* ! 
RuTc*" Wl ‘ rc ron ^ irmC( l in tlieir rights of .self-government . 

and in the possession of their territories, in 14 b.c. ; 
Augustus rebuiluBerytus as a Roman colony and stationed two j 
legions there; later on Ptulemais, 'lyre and Sidon received 
Vulonial status. Under the beneficent government of Rome the 
chief towns prospered and extended their trade: but* the whole 
character of the country underwent a change. During the 
Macedonian period Greek influences had been steadily gaining 
ground in Phoenicia; relations with the Greek world grew' 1 loser; 
the native language fell into disuse, and from the beginning of 
the Roman occupation Greek appears regularly in inscriptions 
and on coins, though on the latter Phoenician legends do not 
entirely vanish till the 2nd century a.i>.; while the extent to 
which Hellenic’ ideas penetrated the native traditions and 
mythologies is seen in the writings ot Philo of Bvblus. For the 
purposes of everyday life, however, the people spoke nut Greek, 
but Aramaic-. As elsewhere, the Roman rule tended to obliterate 
characteristic features of national life, and under it the native 
language and institutions of Phoenic ia became extinct. 

Navigation, Trade , Colonies. The Phoenic ians wt re essentially 
a seafaring nation. Tearless and patient navigators, they 
ventured into regions where no one else dared to go, and, always 
with an eye to tlieir monopoly, thev c ateltilly guarded tin* secrets 
of their trade* routes and discoveries, and their knowledge of 
winds and currents. At the beginning of the 7th century b.c. a 
Phoenician fleet is said to have circumnavigated Africa (Herod, 
iv. 42). To the great powers Phoenician ships and sailors were 
indispensable; Sennacherib, P.-arnmet iclms and Medio, Xerxc 
Alexander, all in turn employed them for their transports and 
sea-fights. Even when Athens had developed a rival "navy 
Greek observers noted with admiration the discipline kept on 
board the Phoenician ships ami the skill with which they were 
handled (Xen. Ore. viii.); all the Phoenician vessels from the 
round merghaijjt-boat (yarAos- - alter which the island of Gaulus, 
now r Gozo, neartMalta was called) to the great Tardiish-ships, 
the “ Kast-lndiamen ” of the ancient world, excelled those of 
the Greeks in speed and equipment. K. Mevei® point s out. 


the war between the Greeks and the Persians was mainly a 
contest between the sea- powers of Greece and Phoenicia. At 
what period did Phoenicia first rise to be a power in the Mediter- 
ranean ? Wo an* gradually approaching a solution of this 
obscure problem. Recent discoveries in (Vote (</.?».) have brought 
to light the existence ol a Cretan or “ Minoan *’ sea- power of 
remote antiquity, and it is clear that a^reat deal ot what used 
to be described' as Phoenician must receive quite a different 
designation. 'The Minoan se.i-power was at last broken up bv 
invaders from the north, and a Parian rule became dominant 
in the Aegean (Herod, i. 171 ; Tluieyd. i. 4, 8). It was a time 
of disorder and conflic t due to the immigration of new races 
into the ancient seats of civilization, and it synchronized with 
the weakening of the power of Egypt in the countries which 
bordered on the eastern Mediterranean. This was in the 12th 
century b.c. The Tyrian trader saw that his opportunity was 
come, and the Aegean lav open to his men hunt vessels. Where 
muc h is still obscure, all that seems certain is that the antiquity 
of Phoenic ia as a sea and trading power has been greatly 
exaggerated both in ancient and in modern times; the Minoan 
power of ("missus preceded it by many centuries; the influence 
of Phoenicia in the Aegean cannot be carried back much earlier 
than the J2th century b.c., and, comparatively speaking, it was 
“ foreign, late, sporadic /" 1 

A vivid dost riptiun of the Phoenicians" trade at the time of 
Tyre's prosperity is given by Ezekiel (xxvii. 12 25), and it shows 
how extensive were their commercial relations not only by sea. 
but by land as well. It was they who distributed to the rest 
of the world the wares of Egypt and Babylonia (Herod, i. 1). 
From the lands of the Euphrates and Tigris regular trade-routes 
led to the Mediterranean with trading-stations on the way, 
several of whic h are mentioned by Ezekiel (xxvii. 23). In Egypt 
the Phoenician merchants soon gained a foothold; they alone 
were able to maintain a profitable trade in the anarchic times 
of the XXI Ind and XXlIIrd Dynasties (825-650 b.c.), when all 
other ioreign merchants were frightened away. Though there 
were never any regular colonies of Phoenicians in Egypt, the 
Tyrians had a quarter of tlieir own in Memphis (Herod, ii. 112). 
The Arabian caravan-trade in perfume, spices and incense passed 
through Phoenician hands on its way to Greece and the West 
(Herod, iii. 107); these articles of commerce were mainly pro- 
duced not in Arabia, but in East Africa and India, and the trade 
had its centre in the* wealthy state of Sheba in Yemen. Between 
Israel and Phoenicia the relations naturally were close; the 
former provided certain necessaries of life, and received in 
exchange articles of luxury and splendour (Ezek. xxvii. 16 18).- 
Braclite housewives sold tlieir homespun to Phoenician pedlars 
(Prnv. xxxi. 24 R.V.M.); in Jerusalem Phoenician merchants 
and money-lenders had their quarter (Zeph. i. 11), and after 
the Return we hear of Tyrians selling fish and all manner of ware 
in the city (Xolt. xiii. i<>), and introducing other less desirable 
imports, such as foreign cults (Isa. Ixv. 11). 'The Phoenician 
words which made their way into Greek at an early period indi- 
cate the kind of goods in which the Phoenicians track'd with the 
West, or made familiar through their commerce; the following 
an some of them — xpvrrds-, ^rrwr, /Jecrcros, dOovj), /Wp/m, rd/jXin 
#;r7rpo$ f /mi, 7raAAa/vA, fttfirv \os. Another valuable 

article of commerce which the Phoenicians brought into the* 
market was amber. They can hardly have 1 etched it themselves 
Irom the Baltic: or the North Sea ; it came to them by two well- 
marked routes, one from the* Baltic- to the Adriatic-, the other 
up the Rhine and down the* Rhone. A deposit of amber has 
also been found in the Lebanon, and perhaps the Phoenicians 
worked this and concealed its origin. 

1 Burrows, I iiscnrrries in Crete (11)07), 1 |<> sqq. It may be noted 
that tlu- traditional or con jert ural dates based upon (he list ot the 
Thalassocracies preserved by Eusebius carry us back 1o the 12th 
century b.c. See Professor joint L. Myres's essay referred to above, 
§ iii. (4). ^ 

- See Kupnlemus (140 100 b.c.) quoted by Alexander Polyhislnr, 
who. in a supposed letter irom Solomon to the- king of byre, 
mentions the food- supplies required by the Tyrians and promised 
from Palestine (/•>. 77 /./. Cr i i. 220). 
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The ITioenii i.m colon u*s were all supposed to have been founded 
from T\ re : with regard to the colonics in Cyprus and north 
Africa this was undoubtedly true. Cyprus possessed resources 
of timber and copper which could not fail to tempt the keen-eved 
tradeis across the water, who 'made Citium (from Kittim, the 
name of the original non-Semitic inhabitants) their chief settle- 
ment, and thence established themselves in Idalium, Tamassus, 
Lapcthus, Larnaka, Q^rth-hadasht (Rarti-hadasti) and other 
towns. In the inscriptions of the .jth to 3rd centuries, the 
Phoenician potentates in the island call themselves “ kings of 
Rition and ldalion ” (<Y»S 7 . pp. 55-89). Put the Phoenician 
rule wars not so ancient as used to be supposed. At an early 
period Greeks from the south coast of Asia Minor had settled 
in Cyprus be I ore the Phoenicians founded anv colonies there; 
and it is noticeable that in the Assviian tribute-lists of the latter 
half of the 7th century ( KB . ii. pp. 149, 241) not one of the ten 
Cyprian kings mentioned appears to be Phoenician by name. 
Menander states (Jos. Ant. ix. 14, 2) that the kings of lyre 
ruled over Cyprus at the close of felie 8th century; but a clear 
proof that the Phoenician rule was neither ancient nor uninter- 
rupted is given by the fact that the Cyprian Greeks took the 
trouble to invent a Greek cuneiform character (Cypriote) modelled 
on the Assyrian. 

Homer represents the Phoenicians as present in Greek waters 
for purposes <4 traffic, but not as settlers ( 11 . xxiii. 744). They 
occupied trading- stations on some of the Aegean islands and 
on the Isthmus of Corinth. One of their objects was the collec- 
tion of rnurex, of which an enormous supply was needed for the 
dyeing industry; specially famous was the purple of the Laconian 
waters, the isles of Elishah of Ezek. xxvii. 7. Put a great deal 
of what was formerly assigned to Phoenician influence in the 
Aegean atari early period —pottery, ornaments and local myths 
must be accounted for bv the vigorous civilization of ancient 
Crete. In the Greek world the Phoenicians made themselves 
heartily detested; their characteristic passion for gain (to 
Plato, Rep . iv. 455 E.) was not likely to in- 
gratiate them with those who were ('(impelled to make use of 
their services while they suffered from their greed. 

Farther west in the Mediterranean Phoenician settlements 
were planted first in Sicily, on the south coast, at Hcraclea or 
Kas Mclqarth; the islands between Sicily and Africa, Mehta 
(Malta) on account of its valuable harbour, Gaulus and Cossura 
were also occupied (Diod. v. 12); and a beginning was made witji 
the colonization of Sardinia awl Corsica; but farther west still, 
and on the Atlantic' coasts to the right and left of the straits, 
more permanent colonies were established. It was the trade 
with Tarsliish, i.e. the region of Tarlesstis in south-west Spain, 
which contributed most to the Phoenicians’ wealth; for in this 
region they owned not only profitable fisheries, hut rich mines 
of silver and other metals. The profits of the trade were 
enormous; it was said that even the anchors of ships returning 
trom Spain were made of silver (Diod. v. 35). From Gadeira 
(Punic Cinder, Eat. Cades , now Cadiz), the town wlii< h they built 
on an island near the mouth of the Guadalquiver, the Sidonian 
ships ventured farther on the ocean and drew tin from the mines 
of north-west Spain or from the richer deposits in the Cassiterides, 
i.e. the Tin Islands. These were discovered to be, not a part of 
Britain as was imagined at first, but a separate group by them- 
selves, now known as the Scillics; hence it is improbable that 
the Phoenicians ever worked the tin-mines in Cornwall. 

T)u* rich trade with Spain led to the colonization of the West. 
Strabo dates the settlements beyond the Pillars of Hen nles soon 
after the Trojan War (i. 3, 2), in the period of Tyre's first expan- 
sion. Lixus in Mauretania, (hides and Utica, are said to have been 
founded, one after the other, as far hack as the 12th century n.c. 
Most of the African colonies were 110 doubt voungcr; we have 
traditional dates for Aoza (887-855) and (art huge (813). A 
large part of North-west Africa was colonized from Phoenicia; 
owing to the* e first settlers, and after them to the Carthaginians, 
the Phoenician language became the prevailing one, just as 
Latin and Arabic did in later times, and the country assunn d 
quite a Phoenician character. 


In the days of Tyre’s greatness her power rested directly on the 
colonies, which, unlike those of Greece, remained subject to the 
mother-city, and paid tithes of their revenues to its chief god, 
Melqarth, and sent envoys annually to his feast. Then at the 
| beginning of the 8th century n.c. the colonial power of Tyre began 
, to decline; on the mainland and in Cyprus the Assyrians gained 
! the upper hand ; in the Greek islands the Phoenicians had already 
1 been displaced to a great extent by the advancing tide of Dorian 
| colonization. But as Tyre decayed in power the colonics turned 
I more and more to Carthage as t heir natural parent and protector. 

! For effective control over a colonial empire Carthage had the 
j advantage of situation over far-away 'lyre; the traditional 
j bonds grew lax and the ancient dues ceased to be paid, though 
] as late as the middle of the 6th century Carthage rendered tithes 
to the Tyrian Mekjarth. And the mother country cherished 
claims long after they had lost reality; in the 2nd century 
j n.c., for example, Sidon stamped her coins with the legend, 

I Mother of Kumbc (i.e. Carthage), llippo., Rition, 'lyre 
! ( V.S 7 . p. 352). 

Manufactures, Inventions, Ait. - From an daily date the towns 
of the Phoenician coast were occupied, not only with distributing 
the merchandise of other countries but with working at industries 
of their own; especially purple dyeing and textile fabrics (It. vi. 
289 s<i4.), metal work in silver, gold and eleetrum (//. xxiii. 741 sqq.; 
Od. iv. 015 s< | < j . , x\'. .4 5 <S S44.), and glass-work, which had its seat at 
Sidon. The iron and copper mines of Cyprus (not Sidon, as Homer 
implies, (hi. xv. 42.1) furnished the ore which was manufactured into 
articles ol commerce. 1 Egyptian monuments frequently mention the 
vessels ol gold and silver, iron and copper, made by the Haiti, i.e. 
the Phoenicians (W. M. Muller, As. u. liar. 30/1); and in Cyprus and 
at Nimriul bronze and silver paterae have been found, engraved 
with Egyptian designs, the work of Phoenician artists (see table- 
cases (' and D in the Niinnid gallery of the Hi it. Mus.). The inven- 
tion ol these vat ions arts and industiu s was pnpulatly ascribed to 
the Phoenicians, no doubt merely because Phoenician traders 
I brought the products into the market. Hut dyeing and embroidery 
I probably came from Habylon in the first instance; glass- making 
1 seems to have been borrowed from Egypt ; the invention of arithmetic 
and of weights and measures must be laid to the credit of the' Baby- 
lonians. The ancients believed that the Phoenicians invented the 
use of the alphabet (c.£. Pliny, KJf. v. 13, cf. vii. 57; Lucan, 
Hell. ('iv. iii. 220 seq.) ; but it is unlikely that any genuine tradition on 
the subject exist ('d. and though tin 1 Phoenician theory has found 
favour in modern limes it is open to much question. The Phoeni- 
cians cannot be said to have invented any of the arts or industries, 
as the ancient world imagined ; but what they did was something 
hardly less mei itorimis : they developed them with singular skill, 
and disseminated the knowledge and use of them. 

The art of Phoenicia 1- characterized generally by its dependence 
, upon the art of the neighbouring races. It struck out no original 
| line of its own, and borrowed freely from foreign, especially Egyptian, 
j models. Remains of sculpture, engraved bronzes and gems, show 
clearly the source to which the Phoenician artists went for inspira- 
! lion; for example, the uraeus-fticze and the winged disk, the anhh 
| or symbol of life, are Egyptian designs frequently imitated. It was 
| in the times of the Persian monarchy that Phoenician art reached 
I its highest development, and to this period belong the oldest sculp* 

1 turcs and coins that have come down to us. A characteristic 
specimen of the former is the stele ol Yehaw-milk, king of Gcbal 
{CIS. i. 1 ) , in which the king is represented in Persian dress, and 
the goddess to whom he is offering a bowl looks exactly like an 
Egyptian Isis Halhor; the inscription mentions the various objects 
of bronze and gold, engraved woi k and temple furniture, which the 
king dedicated. The whole artistic movement in Phoenicia may be 
divided into two great periods : in the first, from the earliest times 
to the 4th century n.c., Egyptian influence and then Babylonian 
or Asiatic influence is predominant, but the national element is 
I strongly marked; while m the second, Greek influence has obtained 
the mastery, and the native clement, though making itself felt, 
is much less obtrusive. Throughout these peiiods works of art, 
such as si allies of the gods and sarcophagi, wore imported direct 
at first from Egypt and afterwards mainly from Rhodes. The 
oldest example of native sarcophagi arc copied from Egyptian 
1 mummy cases, painted with colours and ornamented with carvings 
in low r relief; towards and during the Greek period the contours of 
| th(' l^ody begin to be market 1 more clearly on the cover, 'flu* finest 
sarcophagi that have been lound in the necropolis of Sidon (now in 
, the Imperial Museum, Constantinople) .art; not Phoenician at all, 
but exquisite specimens of Greek art. The Phoenicians spent much 
care on their burial places, which have furnished the most important 


| 1 Traces of ancient mining for iron have been fptnul in the 

, Lebanon; cf. LXX, 1 Kings ii. 46c (ed. Swete), whych has been taken 
1 to refer to this quarrying in search of iron; Jer. xv. 12. S».e 
j 13 v.iuinL.ci <fi 1 Kings ix. 1 j. 
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monuments U ft to us The tombs a u subhriinem chimin is 
of \ancd anil often irregular loim sometime-* in an^cd m two stoic \ •» 
sometimes in social lows i m behind tin other Wink m <nU 
times i nn u perpendu nhi shift lid to the si i m i\ itums it i 
Htr r d it st urs w ore u list i urti d dow n to the eh unbi i 1 he de id 
win bulled citlu i 111 tin H Hir (often in a siuophi us) ot leeoidin 
to liter custom in nidus The mouths i f tlu tombs were w ill* <1 
up uni co\cud with libs md occasion dl\ cippi (I h »e n m i tUth) 
We e set lip to milk tile spot 1 lie re it sejulelu d monument 

p pul itl\ edit 1 n i t il i< spuullt s dove tin tombs ne u 

Vmiit hm pet u 1 1 nit i s e>i their two s n t I 111 m m idoim 1 
with lions it the b ist md with re its tpMimitlil hipi P» si 1 
1 )U ts an l homilies whiih be Ion ^ IS i mle to the Bicck pe 1 1 * » 1 
the sin die l objeets usii dl\ I mini m t iithen pi t e he is ami 1 mi| 
gl iss w in le el u in l tins ( >1 buildin s which e ill bt t 11 1 

in Hit* < tin d It w spit limns n iw i vast on lh>tniiiin soil toi lb 
rt isoii tint for a ts th mini it inis lu\t used the nuns n e u 
nine it epiinns hit i \<sti t rtiinins ul the ie it simtwnv 
1 Mclq u th at I y n , i I u ti ic c «>f tin tt mplc ot Vtl mis m u 1 »\ I lu 
w ie th itneit 1 1\ l\t mil in 1 i pteuliu miusohum 1 ui) d 
I *( 7/ iq is still to 1 t s n m ai \mi it merit e \e \ ition it 1 >st m 
esh Mi kh ne er 'sit 1 n line inn ntll* 1 puls ol the uiehsute oi 
f un’ i n f th t mi h tt 1 hinun(\s/ p \ u) tin e mini t 

t t K is 1 1 \i i nth t t I \ i ire n n i h 1 1 1 t » 1> >1 m u ill d it 

With it u ] 1 ) tin * 1 III mel design of i lhn!lieiin temple it is 
prol ill tint tin \ wtic in m mv iesptet sinulu to tine ol the 
t< ni[ 1< it |tiu d in ml tin pi ol ibilits l conliiine el b\ tin it 

mam t I i sm tuaiv lie u \unit in winch Hick is l < 1 11 1 mhu 

in 111 mi 1st ol i in e coiul hewn out ot tin rock together with 


either lulling in m I \ptnn slvh Tin two pill irs bctoie the 
pon h tt S)lonn>n t< tuple (i King \u 21) re nun 1 in ol tin tw » 
jiill irs whnh Hcioel tin siw m tlu temple of Mcljiith it I\re 
(lh roil 11 \\), and ol th >se which stood bt 1 >ic the tem[»les ol 
I a plio an 1 1 he rap li ( tt W h nut h hi l fStin l \t pN s 1] ) 

A th^i n I ikt tlu l oil mite t t wli 111 th \ f »rnn 1 1 bi inch 
the 1 hi e ni i 111 1 1 mice It 1 tlu u rt h 1011 with tin , r< it jiowe 1 m 1 


The 

Phoenician 

(Jods. 


piocessesot natiu 1 1 he gnds whom the \ \\ 01 shipp d 

belonged essentiilh to the cuth the te rtih field lues 
an 1 m unit mils lu nil mil imlmu md spun s wire 
belie \ e el to be inh lbite d In diilctcnf divinities uhou re 


tin rcfin prinnnh 1 e il m my in numlxi with no one in 

piltieulir supieim over tlu lest It s ems however tint is tune 

went on some ot them acipuied 1 mon extended dm liter thn 
Hi d md \stutc assume el t tit slid illiibuhs in idditi >n to 
then e uthlv one an 1 the Ivinn Me 1 prtli combine 1 a e h till 

with 1 111 mm 1 pt et 111 rt o Is in t ne 1 il were edit 1 t tun 


dun , llmtus us< s n 1 mum il nuth foi „ods iml jdde 1 
{Pun v 1 1) • I lie t pluril o back to the sinful lr foim II 

the common Semitic name tor(»od but ne ithe 1 the ln^ulu noi the 
pluril is at ill e mini n in tlu inscriptions (\s/ jp >j p ^i) t 
’} l by itself h is be 1 11 found emlv one < tile le m I 1 ith 1 ilso 1 ire 


(’ll 1*1 PP Mi M s ) Hi *01 1 01 godde ss w is ^eiuiilh e tiled tin 
Baal or Ha alith ot such mel sue h a pi Lee 1 title which vv 1 used not 
onlv bv tin Can unite but by the At lime ins (He cl) and Bibyin 
man* (Hd) as well lluie vv is no one pntieulir ,od calk 1 Bui 
the word is not 1 propt 1 11 uni but an appelliiivc a eh s nption ol 
the deitv as onirr 01 ttndtt and the sum is tlu c 1 t with Milk 


or Me le k Vdon Vmm 1 which mean Jim* htd m tin I lie 
god himself was uiunine 1 or li id no name Oe t ismn illv wt know 
what the name was, lln Had of I v re w is MtltpHh (Melkiith) 
which again me ms mereh km h of the utv , Mind irl\ among the 
Aramai ms the Bn el ot Ilimn was the muon ^od Sin V e leh 
city or district hul its own I » 1 el the mill r ot its fertihtv the 
'* husband ” (a eornm m me miiu of / / 1/) of the 1 md whn h In fi ill 
h/cd so there* were nnnv Hi ils mel the Old list uncut wntti 


could allude to the Ha dim of the neulibounn K ( m unites Sonn 
times tlu go I rieeive 1 1 di-dingm him, lttribute which indie Lt* 
an ass x 1 ition not with ail) pnrticulai pi ice but with some sj ee 1 d 
chiiactm tu the most c j union forms ire Baal h iminln the duet 
duty of 1 nine until Vinci peilups the ^lowiil^ l> 1 al the N ud 
of fe r 1 1 1 1 ✓ t n \\ it mth nil 1 R 1 al shamem H i nl ol the he iw 11 1 

1 he lattci el its vv 1 widely v turrit el throughout the North 
Semitic vvml 1 lus mine which dots not appear in tile Pheuiiiciiil 
inscription-* b 1 >r the -$rd ccnturv Be implies pirhip-. a mort 
uniVClsal cone \ tion ol deit\ thin cxisteel 111 the earlier dip 


1 Cf Hannib Is oath t> Philip ol Maeeelon, beside the mined 
deities he invokes the n od of sun and moon and earth of rivcis 
anti meadows nrul vv Hi 1 (I olv b vn o) 

Tills t well brou lit out 1>\ B I Hill, Chunk Ot uttcrh lui 
(April iqos) pp riS 141 wh > specially e mphauz^s tlu evidcifle ol 
the I hoe nirnn coins 

{ " io the 1 ml II whnh Hialshdlcm vowtd ' 

t lermont mneau Hmuil v ->71. 

4 Probiblv the dt listed thin tint e 111 eslioinu (DDL** JVTL* ) 
of Dan mi. 11, \i 41 Vc , nan mti ntun ildidiguicmcnt «»f ODD* 

The n lftic has 1 m 111 lound on 11 impoitant \1ama1c in n 
from Nortli Syrfi tilling r Se o 1 m which /aku king ol 

Hamath and 1 1 isli In epic 11th p il ol ho god B< 1 ->hamin 
(Pognon, Itisu urn dt a Sun, nj<oj ' 


Hit* woiship of the f» male along with the male pinuiplc was a 
stum 1 \ 111 irkt 1 le Lime ol Phocnicun uligion To pi Igc fiom the 
t li 1 it t eviele nee on the subpet the Hi illtll ot Bib 1 01 By bills 
1 ttu 1 to 1 un ill 1 * 1111 in the Vminii lett is (/> tt Y a (,u! la 

\ )s 5*, 1 10) mu t hive bun the most pooidu of th Phoenician 

deities is lu r s 1 ie 111 u v vv is the oldc st an 1 most u now tu d 1 hi 
m sti f (1 ft/ w is no doubt Vsld 11 1 ( \st U te ill Hie e I \ litoie til 
in the Oil le turn nt pionoumel with tlu vowel of f t Inth 
sh mu ) 1 11 line win li 1-* obviously copne e te d with lit H ih\ Iq 

ni in 1 it u and, 1 11 e 1 in 1 hoe nn 1 in, is pi i< tie ills tl e epuv dent 

ot » 1 It sin 1 e 1 it euted tin j miciple ol hitilitv Hid ge ntl i 

li n 1 1 It 1 e nee ft> lui t ult il (jibil Si Ion \ like lc 1 in C v | rus 

it Ivition md Pipho in Su llv at I rv x m (» mlus it t iithige 
lu in punt in the lnscuplums uul devvlnu 1 lu common 
e 1 1 lit ts ki 717 t\ iml Ki fh, fta (ot huthei 1 lilt \ [>i us) tvjn mdPiplua 
how th it lu wi 1 It ta t ill* 1 with Vphiolite and \ cnis 1 hough 
not pmnitih 1 moon * oddc -.s she some turns i jij iis m this 
eh 11 ie te r (I in 1 m Dia wt ^ | Tlerodiinx o 10) ml Hciodotus 
eleseube s he 1 tt nple at Vslikdoil a th it ol tlu hci\ml\ Vphiodite 

(1 n>i) We lull lie 1 1 oe 1 lit il w ith H 1 il md e rlleel tile n mu ot 

Rial it Ins in cnift t ition thenudi this undermg is dispute el 
I md oine seliol us pu le 1 \ lit lit ot tlu lu evened I 1 al (VS/ 

]i ->7) Vnot lu r go hit ss spue 1 ills lionomc 1 it C irtli 1 e is I anith 
(pronuue 1 U 1011 im 1 1 1 1111) nothin 1 known of lie 1 eh li ie tensile •, 
she is k ul ci 1 v conneetc 1 with Eh il on the ( nth if man volne 
l ible t an l eilltel tlu lace ol Hill it Ins re pi e nil live or 

rt edition though a nn some epiestion this leiitlciing ls too nu la 

1 h\ led md tike lice ol Hi il to be tlu name ot iplicc like 
Pe m 1 1 ( laet ol 11 ) iuo 01 fhue otliei deities mi\ be me 11 

tiom l lute 1 liiuiui the „oel ol vitiltoiee md lu din h wor hipped 
at Si Ion isptiiillv but il o it ( utilise md in the eol >me •. nleiiti 
lie 1 b\ the (.itek with Vseltpius Wdijaith the p ill on deitv oi 
lvre, ldcnlitiod with Her teles Kesliet or Keslmf the llann* ” 01 
hjitnui' god e peenlh [lopulai in pt us and dtiiv e d origin illy 
I liomsvrii whom tlu (jm ks e illetl Vpollo Atendunv to form a 
di tint t di itv by combining the ittiibulis of two pi xluccd such 
curious fusions as Milk lshtait Milk hi* il Milk *0 ir J shmun 

mclquth Melrjai tli iesel eVe Vs in the east of art an 1 Industrie's, 

so in religion the 1 hoeniei 111 it ulil\ assiiml ited loreign ideas lhe 
liifluenie of 1 rt > pt vv is spe el illv stion , ( \ S/ pp 62 ( <) 1 154) 

thu the V tirte U])iesenteil on the stele of \ e haw trull mentioned 
ibove has ill the ippe name of I 1 who ac»ording to the legend 
pu uveel b\ Pint m h (dt I s it O 15) jotirne v t d to H\ bins where 
she vv is e died Vslulc 1 lie Hhoenitim settlers «it the Peiraeus 
wor hippe 1 tlu Vssvrun Nilgai md the 11 pro|)e 1 n imes ire torn 
pounded with tlu 11 um of Baby I0111 m anil Viabian dei(ies(\S/ 
}> ioi) Close 1 intimiey with tlu («ieek world naturilly hi ought 
about moilifie itmns in the elm icier of tin nitive* , od vvluth 
bee line ippaunl when Hi il ol Snlon 1 1 Hi il shamem w is identified 
with /tu Idiiith with J >e me ter 01 Vileim-, V 11 it li with Vtliem 
Ae tin notion ol 1 upteme Hi d,whieh lmtl expus-aon 111 the 
(»rii k md fiaa\ri\ or flrjAOrjs (tlu ^od Its-, of Bv bin ) vv is no 

doubt e neom l^c tl bv loiei^n liitlne ne e On the otliei hind the 
Phoe mu ms piodueid 1 consider ible elite I upon Buck and Kom m 
ri li^iem 1 spi 1 1 dl\ trom the uli^iou eenlies 111 Cyprus and Sicily 
V lh it number of eliv unties ire known only is elements in piopci 
n mn t ^ s if un y itliem ( s uu hum ithou) Vbd ^asom S cd yatlion, 
md Ire h one ire continu illy lx mg (list on reel Tt was tile custom 
itnon ’ the Pho menus is miong otbe 1 Semitu nxlions to u e the 
I 11 mu s ot tin mds in foi miilg prope r 11 inn s m 1 thus to ex| re s de vo 
turn or invoke lwout thus Hanmbiil Vbd molqaith Hanm- 
I lshtut I shmun l/ir I he piopei n lines furl he 1 illusl rite tlu 
I w i) in which the re 1 itiem of man to Bod wa^ leg nded, the commoii- 
t 1 form m 4/1 ant ( il» 1 t ^ Vbd aslitirt), innnbtr or liml boel 

t g Bo 1 im bin tli) client 01 iu / ( h er it, (jtr e shmun) the 

u li^ious 1 li 1 ol the h utst ol a de itv li 1 1 its ongin m the sou il e u torn 
of extiiuhiiu ho>|)it ddv to a sti mge 1 and in t he* old Semitic light 
ot smctuiry lhe interpret ition of sue h names as Vlu haul 
(1 itlu r ol Hi il) Himilkatli (brother ot Mijkath) I In am (brotlui 
of tlu exalted one) is not altogether certain and can hudlv be 
discussed heie 

Piobablv like otlui ( 111 mute tlu Phoe nit rails offered woi h j j i 
on even high lull md unde r e ve iy ^re e n free * but to judge from 

tin tliu ions to sane tu li n in the inscriptions and else 

when tin Hill 01 \ hint oi 1 pliee vva u ually Aff , 

vv oi hippe l il 1 temple will h eon 1 t« <1 ol a eomt 01 

enclosure md 1 roohd shrm with i portico or ])illmd ors p ‘ 
hall 1 1 the enti nice In the eourl onn times stood a come al stone 
piobablv the symbol oi V t 11 te is on the homin e 0111s of Hyblus 
(lllustnte I in lvavvhnson, Photmna 14(1 Ptirol et Llnpie/ Hi\t 
dt l tut ill in set al o Ohm t d i li Kichtei ( \ ( tit j»l hi the 
ti niellos at lei lhon) Stom 01 bion/e 1111 l„i s ol flu gods were set 
up in the sani tu nn ■» (\ S/ Nos 1 y st ] 25 27 y> Ac) md beside 

the-»e the laihhd (mete 011c toms) which vveie ug tided is sy mbols 

oi tin gods Pill ir a s 1111 ha 1 1 pionnne nt j »1 ice in the eomt 01 be 

Ion the shunt (»as 1/ lbi 1 pp io»s< 1) but il 1 not know 11 wile the 1 
tin s icri d pole (ashtnih) in invariable h itim ol 1 ( iimnitt sine 
tuny, vv 1 usu il in 1 Phoenicim temple (ibid {)]> ,o s ]) 1 lu 

Si I11/11 Ad< tu Uti j Quia j| c] 
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inscriptions mention altars of stone and bronze, and from the sacrificial 
tanlls which have survived we learn that the chief types of sacrifice 
among the 1 *1 1« leinciaiis were analogous to those which we lind in 
Iheoid 'fr -t. uuent (dud. p. 117). d he ghastly practice of sacrificing 
human \ id inn, was resorted to in turns of great distress {eg. at 
Cartilage, Diod. i f), or to avert. national disaster (Porphyry, 
de Abstm , ii. 50); Plulo gi\cs the legend that C ronus or HI sacrificed 
his only son when his country was threatened with war {Er. hist, 
fir. iii. 570): it was regarded as a patriotic act when Hamilcar 
threw himself upon the pyre after the. disastrous battle of Iliinera 
(Herod, vii. 107). The god who demanded tlu.se victims, and 
especially tlu* burning of childn.11, seems to have lx*en Milk, the 
Molei h or Moloch ol the Old Tistament. In this connexion mav be 
mcnlioned the custom of burning the chief god of the city in effigy, 
or in the person ol a human representative, at Tyro and in the Tviian 
colonies, such as Carthage and Hailes; the custom lasted down to a 
late time (sec Frazer, loc. cit. eh. v.). Another horrible sacrifice was 
regularly demanded by Phoenician religion: women sacrifii cd their 
virginity at the shrines of Astarte in tiie belief that they thus pro- 
pitiated the goddess and won her favour (Frazer, ibid. ch. iii.) ; licen- 
tious riles were the natural accompaniment of the worship ot the 
reproductive powers of nature. T1 k;sc temple prostitutes arc called 
</edc:him qeth hath, i.c. sacred men, women, in the Old Testament 
(Dent, xxiii. 1 8; 1 Kings xiv. At.). Other persons attached to a 
temple were priests, augurs, sacrificers, barbers, officials 111 charge 
ot the curtains, masons, Ac, {MSI. No. 20); we hear also of 
religious gild-, and corporations, perhaps administrative councils, 
associated with the sanctuaiirs (ibid. pp. Of, 121, 130, 144 seq.). 

No doubt the Phoenicians had their legends and myths to account 
for the origin of man and the universe; to some extent these would 
.. . . have resembled the ideas embodied in the book of 

m/ Heliosis. Two cosmogonies have come down to us 
ous Ideas" ^hicli, though they diller in details, arc lundamentally 
in agreement. T'lu* one, of Sidouian origin, is pre- 
served by I >amascius {de prim, principiis , 125) and received .at 
his hands a Neoplatonic interpretation; this cosmogony was 
probably the writing which Strabo ascribes to a Sidouian philosopher, 
Mochus, who lived before the Trojan times (xvi. 2, 2|). The other 
and more elaborate work was compost'd by Philo of Hyblus (temp. 
Hadrian) ; he professed that he had used as his authority the writings 
of Sancli uniat hon (7.7'.), an ancient Phoenician sage, who again 
derived his information irom the mysterious inscribed stones 
{a/x/nuwtis — D' 32 n, i.e. images or pillars of Ba'al hamman) in 
the Phoenician temples. Philo’s cosmogony has been preserved, 
at least ill iragmenls, by Fusebius in Praep. tvam '. vol. i. {Ft. hist, 
gr. iii. 50 5 sqq.). It cannot, however, be taken seriously as an account 
of genuine Phoenician beliefs. For Sanchuniathon is a mt re literary 
fiction; and Philo's treatment is vitiated by an obvious attempt to 
explain the whole system ol religion on the principles of Euhemerus, 
an agnostic who taught the traditional mythology as primitive 
history, and turned all the gods and goddesses into men ami women; 
and lurther by a patriotic desire to prove that Phoenicia could outdo 
Greece in the venerable character ol its traditions, that in tact Greek 
mythology was simply a feeble and distorted version ot the Phoeni- 
cian. 1 At thi i same time Philo did not invent all the nonsense which 
lie lias handed down; he drew upon various sources, Greek and 
Fgvptirin, some of them ultimately of Babylonian origin, and in- 
cidentally he mentions mutters of interest which, when tested by 
other evidence, are tairly well supported. He shows at any rate 
that some sort of a theology existed in his day; particularly interest- 
ing is his description of the symbolic figure of Cronus with eyes belore 
and behind and six wings open and folded {Fr. hist. gr. iii. 560), a 
figure which is represented on the coins of Gebal-B # y blus (2nd cen- 
tury n.r.) as the mythical founder of the city. It is evident that 
the gods were regarded as being intimately concerned with the 
lives and fortunes ot their worshippers. The? vast number of small 
votive tablets found at Carthage prove this ; they were all inscribed 
by grateful devotees " to the lady Tanith, Face of Ba'al, and Hie 
lord Ba'al hamman, because he heard their voice." The care which 
the Phoenicians bestowed upon tin* burial of the dead has been 
alluded to above; pillars {massehbth) wen* set up to commemorate 
the dead among the* living {e.g. MSI. Nos. 18, 19, 21, 32); if there 
were no children to fulfil the pious duty, a monument would be set 
up bv a man during his lifetime (ibid. No. id; cf. 2 Sam. xviii. 18). 
\nv violation of the tomb was regarded with the* greatest horror 
(ibid. Nos. 4, 5). The grave was called a resting-place (ibid. Nos. 4, 
5, i<>, 21), and the departed lay at rest in the underworld with the 
Refdim, the weak ones (the same word and idea in the Old Testa- 
ment, Isa. xiv. 9, xxvi. 14, 19; Job. xxvi. 5; Ps. lxxxviii. 11, &c.). 
I'lie curious notion prevailed, as it did also among the Greeks and 
Romans, that it was possible to communicate with the gods of the 
underworld by dropping into a grave a small roll of lead ( tabclla 
deuotwnis, NSI. No. 50), inscribed with the message, generally a 
curse, which it was desired to convey to them. 

Bihuography. I'lie principal works bearing on the subject 
have been mentioned in the text and notes of this article. The 

1 An excellent and critical account of Philo's work is given by 
Lagrange, Etudes sur les tel. sem (2nd cd., 1905), ch. xi. 


following may be added : Movers, Die Phdnizier (1842-1850), to be 
used with caution; Kenan, Mission de Phi nine (1804); Schroder, 
Die phonizische S pi a he (1809); Static in Moygenldndische J : or sc Ji- 
nn gen (1873); W. Baiulissin, Studien zur semitischen Religions* 
ge sc hi elite (1K7O, 187S); Baethgen, Beitrdge zur semitischen Religions 
geschiehtc (1888); Levy, Siegel und Gemmen (1809); J. L. My res and 
Kichter, Catalogue of the Cyprus Museum (1899); G. 1 . Hill, Catalogue 
of the Greek Coins of Cyprus (moj); V. Berard, Lus Pin niciens ft 
I’Odvsstc (1902-1903); Lidzbarski, Rphemeris fiir snmtische Epi- 
graphik (1902-1911(1); H. Winckler, Altonentahsehe Eorschungen 
(1893-1900) ; Freiherr von Landau, “ Hie Bcdeutung der Phdnizier 
ini Vdlkerlebt-n ” in Ex miente lux (Leipzig, 1905), \ol. i. ; Bruston, 
Etude > Phi'll. (1903) ; the articles by Thatcher in Hastings’s Diet. Bible 
(1900) and by F. Meyer i*n the Ency. Bib. (1002). Tlu* articles by 
A. von Gutschmid and Albrecht Socin in the Ency. Brit. (9th cd.) 
have been to some extent incorporated in the present article. 

(h.a.c.*) 

PHOENIX (Or. <pn 7 i’t£), a ‘almlous sacred bird of the Egyptians. 
The Greek word is also used for a date-palm, a musical in- 
strument like a guitar, and the co’our purple-red or crimson. 
According to the story told to Herodotus (ii. 73), the bird 
came from Arabia every 500 years, bearing bis father embalmed 
in a ball of myrrh, and buried him in the temple of the sun. 
Herodotus, who bad never seen the phoenix himself, did not 
believe this story, but he tells us that the pictures of it represented 
a bird with golden and red plumage, closely resembling an eagle 
in size and shape. According to Pliny (Nat. hist. x. 2), there 
is only one phoenix at a time, and he, at the close of his long life, 
builds himself a nest with twigs of cassia and frankincense, on 
which he dies; from his corpse is generated a worm which grows 
into the young phoenix. Tacitus (Ann. vi. 2.8) says that the 
young bird lays his father on the altar in the city ot the sun, or 
burns him there ; but the most familiar form of the legend is that 
in the Rhysiologns (</.?'.), where the phoenix is described as an 
Indian bird which subsists on air for 500 years, alter which, 
lading Jiis wings with spiies, he flies to Heliopolis, enters the 
temple there, and is burned to ashes on the altar. Next day 
the young phoenix is already feathered; on the third day his 
pinions arc full grown, he salutes the priest and flies away. The 
period at which the phoenix reappears is very variously stated, 
some authors giving as much as 1461 or ev**n 7006 years, but 
500 years is the period usually named; and Tacitus tells us that 
the bird was said to have appeared first under Scsostris(Senwosri), 
then under Amasis (Ahmosi) 11 ., under Ptolemy 111 ., and once 
again in A.n. 34, after an interval so short that the genuineness 
of the last phoenix was suspected. The phoenix that was shown 
at Rome in the* year of the secular games (a.d. 47) was universally 
admitted to be an imposture.- 

The form and variations of these stories characterize them as 
popular talcs rather than official theology; but they evidently 
must have had points of attachment in the mystic religion of 
Egypt, and indeed both Iforapollon and Tacitus speak of the 
phoenix as a symbol of the sun. Now we know from the Booh of 
the Dead , and other Egyptian texts, that a stork, heron or egret 

called the benu ^ was one of the sacred symbols of the worship 

of Heliopolis, and A. Wiedemann (“Die Phunix-Sage im alten 
Aegypten ” in X citschrift fiir agyptisehe Sprarhe , xvi. 89) has 
made it tolerably clear that the benu was a symbol of the rising 
sun, whence it is represented as “ self-generating ” and called 
“ the soul of Ra (the sun),” 41 the heart of the renewed Sun.” 
All the mystic symbolism of the morning sun, especially in 
connexion with the doctrine of the future life, could thus be 
transferred to the benu , and the language of the hymns in which 
the Egyptians praised the luminary of dawn as he drew near 

2 Some other ancient accounts may be here referred to. That 
ascribed to Ilccataeus is, in the judgment of C. G. Gnbet ( Mnemosyne , 
1883), stolen from Herodotus by a late forger. The poem of the 
Jew Kzechiel quoted by Fusebius {Pracp. er. ix. 29, 30) appears 
to refer to the phoenix. Here the sweet song is first mentioned — 
a song which, acccording to the poem on the phoenix ascribed to 
Lactanlius, accompanies the rising sun. The bird is often spoken 
of in Latin poetry, and is the subject of an idyll by CJaudian. See 
also Solinus, Collectanea , ch. xxxiii. 11, with Sajmasius’s Exercita- 
tiones\ Tertullian, De resuv. carvis , c. 13; Clemens Horn. Epp. ad 
Corinlhios , pi. 25 and the (? Clementine) Apostolical Constitutions , 
v. 7. 
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from Arabia, delighting the gods with his fragrance and rising 
from tlu* sinking flames of the morning glow, wa-* enough 
to suggest most of the traits materialized in the < lassie. d pi< lure, 
of the phoenix. That the bcmt is the prototype of the phoenix 
is further eonfirmed by the fact that the former word in Egyptian 
means also “ palm-tree," just as the latter does in Greek. I he 
verv various periods named make it probable that the. periodical 
return of the phoenix belongs only to vulgar legend, materia- 
lizing what the priests knew to be symbolic. Of the birds of the j 
heron family the gorgeous colours and plumed head spoken ol j 
by Pliny and others would be least inappropriate to the purple 
heron ( Ardea purpurea), with which, or with the allied Arden 
ciuerea , it has been identified bv Pepsins and Peters {Alteste 
Tcxte des Tadtenbmhs , 1807, p. 51). Put the golden and purple j 
hues described bv Herodotus may be the colours ot sunrise ration j 
than the actual hues of the purple heron, flow Herodotus | 
came to think that the bird was iike an eagle is quite unexplained ; } 
perhaps this is merely a slip of memory. j 

Many lorinm’iitatoiis •'till understand the word k'in, < hot, in Job j 
xxix. 18 (A.Y. “ sand ") of the phoenix. This interpretation u 1 
perhaps a^ old as the (original) Septuagint , anil is current with the 
later Jews. Among the Arabs the story of the phoenix was confused j 
with that ot the salamander; and the samand or samandal (Hamm, I 
ii. y» seq.) K represented sometimes as a quadruped, sometimes as ; 
a bird. It was lirmly believed in, for the incombustible cloths I 
woven of flexible asbestos were popularly thought to lie made ot it, I 
hair or plumage, and were themselves called bv the same name j 
(. t. Yaqul 1. 529, and Dozy, s.#*.) . The 'anka (Pers. simurgh), a 1 
stupendous bird like the roc (r*ikh) of Marco Polo and the Arabian ! 
Sights, also boriows some features of the phoenix. According to ! 
Kazwini (i. .pe) it lives 1 700 \ ears, and when a young bird is hutched 1 
the parent ot opposite sex burns itself alive. In the book of I\a!ila ! 
and Dimna the Snnut or 'anted is the king of bud-., the Indian gmCu/a, 
on whom Vishnu rides. 

PHOENIX, the capital of Arizona. U.S.A.. and the countv- 
scat of Maricopa county, situated on the Salt River, in the 
south central part of the state. Pop. (rSoo), 3152; (1900). 
5544, of whom 935 were foreign-born and 1 pS were negroes. : 
It is served by the Arizona Eastern and the Santc Ee, 
Prescott cV Phoenix railways, the former connecting at Mari- , 
copa (35 m. distafit) with the Southern Pacific and the latter 
connecting at Ash Fork, near Prescott (194 m. distant), with 
tlic Atchison, Topeka \* Santa Ee. T'ht* t it \ is a popular winter ! 
and health resort, with a tine dry climate. The *'itv is the see 1 of 
a Protestant Episcopal bishopric. About 3 m. north ot the « ity 
is the Phoenix (non-reservation) board ing-si lmol for Indians, 
supported by the United States government, with an average 
attendance of about 700 pupils. The <iiv lies in a great plain, , 
in the centre of a region of pastures, gardens and orchards, the j 
largest and most beautiful farming distrii t of Arizona, irrigated 
with water stored by the great Roosevelt dam (about 70 m. | 
north-east of Phoenix). Local interests arc almost entirely in ! 
agriculture, stock-raising and fruit-growing. In the surrounding j 
region are several large ostrich farms and a small exhibition ' 
ranch. Phoenix was settled in 1870, became tin* countv ->seat 
on the oiganization of Mari* opa county in 1X7 1, was incorporated 1 
in 1881, and became the capital of Arizona in 1889. 

PHOENIX ISLANDS, a group of eight small islands in the i 
Pacific Ocean, about 3 S., and 172'' \V., belonging to (ire t ■ 
Britain. They have a land area about ib sq. rn. and a popula I 
tion of 60. Their names are Plioenix. Gardner (Kemin), Hull, i 
Sydney, Birnie, Enderburv, Canton (Mary) and McKean. To , 
the north-west of the group (between the equator and 1 X.) 

lie two more islets Baker and Howland. The islands were ' 
annexed by Great Britain in 1889 1892. 

PHOENIXVILLE, a borough of Chester munlv , Pennsylvania, i 
U.S.A., on the Schuylkill River at the mouth of French (Vek, ■ 
about 28 m. north-west of Philadelphia. Pop. (1890), 851 j: 
(1900), 9196., of whom 2221 were foreign-born and 278 were 
negroes; ( 190b estimate), 9604. It is served bv the Pennsylvania 
(Schuylk'U division) and the Philadelphia & Reading railways, 
and by electric railway to Spring City (pop. in 1900, 2566). 

5 rn. north-west o! Phoem’xville on the Schuylkill. Phoonixv illr 
is chiefly a manufacturing borough. Its blast-furnaqps and iron 
mills were long among the largest in the country, and th»* manu- 


facture of steel is still the borough’s predominant industry. 
Phoonixville was settled in 1732, and was incorporated in 1849. 

PHONETICS (Gr. voice), the science of qxvch-sounds 

and the art of pronunciation. In its widest Mine it is 
the “ science of voice,’’ dealing not only with articulate, but also 
with the inarticulate sounds of animals as well as men. The 
origiualK synonymous term, “ phonology.” is now restricted 
to the history and theory of sound-changes. The most obvious 
of the practical applications of phonetics is to the acquisition 
of a correct pronunciation of foreign languages. But its applica- 
tions to tin* study of the native language are not less important : 
it is onlv by the help of phonetics that it is possible to deal 
effectiv ely with vulgarisms and provincialisms of pi enunciation 
and secure uniformity of speech; and it is only on a phonetic 
basis that the deaf and dumb can be taught articukite speech. 
From a more theoretical point of view phonetics is, rn tlie first 
place, the science of linguistic observation. Without phonetic 
training the dialectologist, ami the missionary who is confronted 
with a hitherto unwritten language, can neither observe fully 
nor record accurately t lie phenomena with whit h they have to 
deal. These investigations have greatly widened the scope of 
the science of language. The modern philologist no longer 
despises colloquial and illiterate forms of speech. On tlu* 
contrary, he considers that in them the life and growth of 
language is seen more dearly than in dead literary languages, 
on whose study the science of comparative philology was at first 
exclusively built up. It was not till philologists began to ask 
what were the real lads underlying the comparisons of the vvritli 11 
words in Sanskrit, Greek, Latin, and the other Indo-European 
languages, embodied in such generalizations as Grimm’s 1 aw. 
that letter science* ” developed into “ sound-science ” (phono- 
logy). The rise and decav of inflexions, and the development 
of grammatical forms generally, are. from the formal point of 
view, mainly phonetic problems: and phonetics enters more 
or less into every department of historical and comparative 
grammar. 

Methods of Study and Investigation .- Phonetics is the science 
of speech sounds. But sounds mav be considered from two 
opposite points of view- the organic iw\i\ the acoustic. From the 
organic point of view a sound is the result of certain actions and 
positions of the organs of speech, as when we define / as a lip- 
teeth (dentn-labial) consonant. This is the point of view of the 
speaker of a language. To the hearer, on the other hand, / is 
not a lip-teeth, but a Hiss consonant similar to that demoted 
bv th. This is the acoustic point of view. Theoretically, the 
organiestud yof phonetics isa branch of anatomy and physioiogy *. 
that, part of those sciences which deals with the organs of speech 
(see Moutii) and their functions (see. Yoke); while, from the 
opposite point of view, the study of phonetics is based on that 
branch of physical science known as acoustics (see Sound), 
together with -the anatomy and physiology of the organs of 
I fearing (q.v.). 

Unfortunately, this basis is still in perfect. The principles of 
acoustic-s are well established, and we know much about the 
anatomy of the ear. But how the ear transmits to the brain 
the impression of sound is still a mystery. Again, although the 
mechanism of the. vowel is clear enough, there is still no generally 
received acoustic theory of their formation. In fact, from the 
pin si* al science point of view there is as yet no science ol 
phonetics. 

The real function of phonetics is philological and literary. The 
onlv sound basis of a theoretical knowledge of phonetics is the 
practical mastery of a limited number of sounds that is to say, 
of the sounds which are already familiar to the learner in his 
own language. It is evident that the more familiar a sound is, 
the easier it is to gain insight into its mechanism and to recognize 
it when heard. It is indispensable to cultivate both the organic 
and the acoustic sense. These processes we are continually 
carrying out in ordinary conversation. All, therefore, that we 
have to do in dealing with native sounds is to develop this 
unconscious organic and acoustic si-Yisc into a conscious and 
| analytic one. The lirst step is to learn to isolate each sound : to 
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pronounce it, as far as possible, apart from its context; and to 
preserve it unchanged through every variation of length and 
force, and in every combination of sounds. The next step is to 
analvsc its formation. Let the student, for instance, compare 
the two consonants in such a word as five by isolating and 
lengthening them till he can both hear and feel the voice-vibra- 
tion in the second one. In the same wav let him learn to feel the 
changes in the position of the tongue and lips in passing from 
one vowel to another. When the native sounds have been 
thoroughly studied in this way, the learner will proceed to foreign 
sounds, deducing each new sound from those which are already 
familiar to him. 

Tin* nahir.il method of learning sounds is mainly a subjective 
one. We listen patiently till our ears are steeped, as it were, iti 
the sound; and then, after repeated trials, we hit on the exact 
position of the organs of speech by which we can reproduce the sound 
to the speaker’s satisfaction. But the natural method admits 
also of objective control and criticism of the movements of the lips 
and jaws by direct observation. The movements and positions of 
the tongue and soft palate, and other modifications of the mouth 
and throat passages are also more or less accessible to observation 
in the ease of self-observation with the help of a small mirror held 
in the hand. If the mirror is small enough to go into the mouth, 
and is fixed obliquely to a handle, so that it can be held against 
the back of the mouth at such an angle as to reflect a ray of light 
down the throat, we have the laryngoscope. Laryngoscopy has 
confirmed earlier results, and has also added to our knowledge 
of the throat sounds. But, on the other hand, it has been a fruitful i 
source of error. There has been great discrepancy between the ' 
results obtained by different observers; and many results which 
were at first received with implicit confidence for their supposed 
rigorously scientific and objective character have been found to I 
be worthless. It seemed at first as if Kontgen’s discovery of the ' 
so-called X-rays would meet the want of a means of direct observa 
tion of the positions of the tongue, not lengthways, but from the 
side, as also of the inferior of the throat. But although the cheeks 
are to a certain extent transparent to these rays, the shadow of the 
tongue projected on the screen is too indistinct to be of anv us 

But there are other methods besides those of direct observation 
by which the positions of the tongue may be objectively determined 
and measured with more or less accuracy. '1 he interior ot the 
mouth may be explored by the fingers. If the little finger is held 
against the gums during the articulation of the vowels in it, ate , at, 
the difference in the height of the tongue will at once become 
apparent : in the formation of the first vowel the tongue is pressed 
strongly against the artificial palate, while in that of t lie second 
it only just touches it, and in that of the third it does not touch 
at all. I 

Several forms of apparatus have been devised for a more accurate | 
determination of the positions of the tongue and the other movable 
organs of speech. The best results hitherto as regards the vowel 
positions have been obtained by (Jrandgent, who uses disks ol card J 
board of various siz.es fixed to silver wires. A full description ol 
this and other methods will be found in Scripture’s Elements of \ 
Expert me ntal I J lionet if s . 

There are other methods whose results arc 1 obtained only 
indirectly. The simplest of these are the palatographic , by whic h 
arc obtained " palatograms ” recording the contact of the tongue 
with the palate. The apparatus most generally lists I consists of a 
thin, she? 11 like artificial palate, which is covered, with chalk and 
placed in the mouth; when the sound is made, the articulation 
ot the tongue is interred from the contact marks on the plate. 
This method is evidently limited in its application. It, too, has 
the drawback of not being applicable to the sounds formed in the 
back of the mouth. The outlines of palatograms are much vague r 
than they appear in the published drawings of them; and it is a 
question whethe r the thickness even of the thinnest plate does not 
modify the record. 

The methods hitherto considered are all comparatively simple*. 
They require no special knowledge or training, and are accessible 
to all. But there are more elaborate methods with which the 
name " experimental phonetics ** is more specially cemnected 
involving special training in practical and theoretical physics and I 
mathematics, and requiring the help of often complicated and costly, 
and not easily accessible, apparatus. The investigation of the | 
speech curves of phonograph and gramophone* records is a typical i 
example. Good examples of these methods are afforded by E. A. 
Meyer's investigations of vowel- quantity in English (Englisclu 
Lautdauer, Uppsala, too}). Their characteristic feature is tlnir 1 
delicacy, and the minuteness ot their distinctions, which often go j 
beyond the range of the human ear. Although their results are 
often of value, they must always be received with caution : the 
sources of error are so numerous. 

The claims of instrumental phonetics have been so prominently 
brought forward of late years that they can no longer be ignored, even 
by the most conservative of the older generation of phoneticians. 


But it is possible to go too tar the other way. Some of the 
vounger generation seem in think that the instrumental methods 
have superseded the natural ones in the same way as the Arabic 
superseded the Homan numerals. This assumption has had disas- 
trous results. It cannot be too often repeated that instrumental 
honetirs is, strictly speaking, not phonetic-, at. all. It is only a 
elp : it only supplies materials which are useless till they have been 
tested and accepted from the linguistic phonetician’s point of view. 
The final arbiter in all phonetic questions is the trained ear of a 
practical phonetician : differences which cannot be perceived must 
-or at least may be ignored; what contradicts the trained ear 
cannot be accepted. 

Sound-Notation; Spelling Reform. — Next to the analysis of 
the sounds themselves, the most important problem of phonetics 
is their representation by means of written and printed symbols. 
The traditional or “ nomir ” orthographies of most languages 
are only imperfectly phonetic. And, unfortunately, of the 
languages in most general use*, two are exceptionally unphonetie 
in their orthographies, French showing the greatest divergence 
between sound and symbol, while English shows the mavimum 
of irregularity and arbitrariness. The German orthography is 
comparatively phonetic : it has hardly any silent letters, and it 
generally has one symbol for each sound, each symbol having 
only one value, the exceptions falling under a few s’mple rules, 
which are easily remembered. There an* other languages which 
have still more phonetic orthographies, such as Spanish, Welsh 
and Finnish. But even the best of them are not perfect : even 
when they are not actually misleading, they are always inade- 
quate. On the other hand, no system of writing is wholly 
unphonetie. Even in French and English there are many words 
whose spelling not even the most radical reformer would think 
of altering. In fact, all writing which has once emerged from 
the hieroglyphic stage is at first purely phonetic, as far as its 
defective means will allow'. The divergence between sound and 
symbol which makes spelling unphonetie is the result of the 
retention of phonetic spellings after they have become un- 
phonetie through changes in the pronunciation of the words 
themselves. Thus, suc h English spellings as knight and v right 
were still phonetic in the time of Chaucer: for at that time the 
initial consonants of these words were still pronounced, and the 
gh still had the sound of ch in German ich. So also sec and sea 
are written differently, not by way of arbitrary distinction, Lut 
because they were pronounced differently till within the last 
few centuries as they still are in Trish-English. 

Where there is no traditional orthography, as when Old 
English (Anglo SaAon) was first written down in Latin letter \ 
spelling was necessarily phonetic*; hut where there is a large 
literature and a class of professional scribes, the influence of 
the traditional orthography becomes stronger, till at last the 
invention of printing and the diffusion of one standard dialect 
over a large area occupied originally by a variety ol other dialec ts 
make changes of spelling as inconvenient as they were once easy 
and natural. The ideal orthography for printers is one which 
| is absolutely uniform over the whole territory of the* language, 
and absolutely unchangeable. In such orthographies as those 
of the present English and French there is no longer any living 
correspondence between sound and symbol: they are, in in- 
tention at least, wholly unphonetie; they are preserved by 
graphic*, not by oral, tradition. 

But unphonetiencss has its practical limits. A purely un- 
phonetie (legradation of an originally phonetic system of writing 

one in which there i.s absolutely no correspondence between 
sounds and letters could not be mastered even by the most 
retentive memory : it would be even more difficult than the 
Chinese writing. Hence a phonetic: reaction is inevitable. In 
the middle ages the spelling was periodically readjusted in 
accordance with the c hanges of pronunciation as far, of course, 
as the imperfections of the existing orthogiaphy would allow*. 
'This adjustment went on even after the introduction of printing. 
In fact, it is only within the last hundred years or so that the 
orthographies of English and French have become fixed. 

One result of this fixity is that any atterqpt tef continue the 
process of adjustment assumes a revolutionary character, 
j When, ill 1849, the pioneers of the modern spelling-reform 
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movement A. f. Ellis and I. Pitman- brought out the Fouctii | a« tual spoken form he is able to recognize them at once when 
Xuz, few ol those who joint'd in the chorus ot ridicule excited by ! he hears them. And it the learner begins with the phonetic 
the new alphabet stopped to consider that this unmuthness waN ; notation, and uses it exclusively till he has thoroughly mastered 
purely the result of habit, and that the Authorized Version ol j the spoken language, he will then be able to learn the ordinary' 
the liihle in the spelling ot its first edition would seem to us not ! spelling without fear of confusion, and quicker than he would 
less strange and uncouth than in the new-fangled phonotypy otherwise have done. 

of Messrs Kllis and Pitman. Nor did they stop to consider that ! Spelling-reform may be carried out with various degrees of 
phonetics and phonetic spelling, m> far from being innovations, , thoroughness. After the failure of many schemes of radical 
are as old as civilization itself. The Alexandrian grammarians - reform, an attempt was made to begin with those numerous 
were not only phonetic ians thev were spelling-reformers ; they | spellings which are both unphonctie and unhistorie.d, or are 
invented the Greek accents tor the purpose ot making the pro- ' against the 1 analogy of other traditional spellings. Accordingly, 
num iation ot (ireek cask r to foreigners. The Romans, too, were in itS ( Si the Philological Soc iety of London “aproosd (sir) of 
phoneticians : they learnt (ireek bv phonetic methods, and paid certain partial directions {sic) ot Knglish spellings/ 1 which were* 
^reat attention to niceties of pronunciation. The Sanskrit j also approved of by the American Spelling-reform Association ; 
grammarians were still better phoneticians and a list of them was issued jointly by the two bodies, and 

As a matter of fact, Knglish spelling was still phonetic as late recommended for general adoption. A similar imminent has 
as the time of Shakespeare-- in intention, at least. Hut although been started in France. Hut the general feeling appears to 
people still tried to w rite as they spoke, the inherited imperfee- be that it is better to keep tho ordinary spelling unc hanged, and 
tiuns of their orthography made it more and more ditlicult tor wait till it is possible to supersede it by one cm a more or less 
them to do so. Hence already in the* iOth c entury a number of independent basis. 

spelling-reformers made* the ir appearance, including classical If the existing Roman alphabet is made the basis of the new 
seholui s sue h ,h Sir John Cheke, and A. Gill, w ho was head-master phonetic notation of any one language, the most obvious course 

of St Haul’s Sc hool in London. Gill lues left us extracts trom is to select one of the various traditional representations of each 

Spenser’s Funic (Jucnic in phonetic spelling; but, strange to sound, and use that one symbol exclusively, omitting, of course, 
say, nothing of Shakespeare's, although he and Shakespeare at the same time all silent letters. A. J . Ellis’s English Classic is 
were exact, contemporaries. Hut Gill's and the other alphabets an example of such a phonetic spelling on a national basis. The 
proposed were too intricate and cumbrous for popular use. following is a specimen : — 

Nevertheless, some* important phonetic reforms were success- lugglish Glosik i/. veri cezi too reed. Widh proper i raining a 

fully c arried through, such as getting rid of most of the super- cheild four yec.cz oald kun her rolili taut too reed Glosik buoks. 

fluous final c's, utilizing the* originally .superfluous distinc tions j Hut a system which, like this, writes short and long vowels 
in form between i and u and v, by using /, u only as vowels, j with totally different symbols (i, ce) is only half phonetic : it is 

/, f' only as consonants, instead of at random a reform which | phonetic on an unphonctie basis. 

seems to ha\e begun in Italy. Another important reform was | A fullv phonetic system, in which, for instance, long vowels 
the introduction of ea and on, in _s tu and hunt, which had . and diphthongs arc expressed bv consistent modifications or 
hitherto been written with ce and oo, being thus contused with j combinations of the symbols of the short vowels, and in which 
see and boot . simple sounds are, as far as is reasonable and convenient, ex 

All these were as much phonetic' reforms as it would be to pressed by single letters instead of digraphs such as sJ/, must 

utilize long .v and tailed z (j, .“) to denote the final consonants in nec essarily discard any national basis. The best basis on the 

fish and rouge respectively; a reform first suggested by A. J. whole is obtained by giving the* letters their original common 
Ellis, who was himself the first to call attention to the works European sounds, i.e. by returning to the Late Latin pronuncia- 
of these early phoneticians and to utilize them in the investiga- lion, with such modifications and additions as mav be advisable, 
lions enshrined in his great work on Early English Pronunciation. As regards the vowels at least, this Latin basis is very well 
With all its defects, the present English spelling is still mainly preserved in German and Italian. In French, on the other hand, 
phonetic; we can still approximately guess the pronunc iation the Latin tradition was great Iv corrupted already in the earliest 
,jf the \ast majority of words from their spelling. So when we period through the rapid changes which the language underwent, 
sav that English spelling is unphonctie wc merely mean that ! Thus when the Latin u in tuna assumed the sound it now has 
it is a bad phonetic spelling; and all that spelling reformers aim j in French lime, the* symbol u was still kept ; and when the sound 
at is to make this bad into a good phonetic* spelling, that is, an ;/ afterwards developed again out of the diphthongs, this digraph 
efficient and easy one. Hut the difficulties are great; and the was used to denote* the* sound. So when the French system of 
more we know of phonetics, and the more wc* experiment with spelling came into use in England after the Norman Conquest 
different systems of spelling, the more formidable do thev appear, these unphonctie symbols were introduced into English spelling, 
One of the difficulties, however, that is commonly supposed to so that suc h a word as Old English and Earlv Middle Knglish 
stand in the wav of spelling-reform is quite imaginary : namely, has, “ house,” was written lions in the Late. Middle* English of 
that it would destroy the historical and etymological value of Chaucer, although the sound was still that of Scotch hoos, on (ow) 
the present system. T hus K. A. Freeman used to protest being also used to denote a true diphthong (on) in such words as 
against it a^ “ a reckless wiping out of the whole history of the knou, hmm\ from Old English nuhean. 

language.” Such critics fail to see that historical spelling, if Hy returning, then, to the* original values of the letters wc 

c arried out consistently, would destroy the materials on which get the “ Romic ” or international (Continental) basis as opposed 
alone history can be based ; that these materials are nothing else to the Glossic or national basis. 'Thus the passage quoted above 
but a series of phonetic spellings of different periods of the appears as follows in Sweet \ “ broad Romic* ” notation : 
language, and that if a consistent historical and etymologic al itj^li/ glosik u yeri ii/i tu m-l. wi.N pmpc tmmij .> t/hild bo jbz 
spelling could have been kept up from the beginning, there would «uld k.»n 1 >ii rcihli t.st tu rn«l glusik luiks. 

have been no Grimm’s Law, no etymology; in short, no com- Another important general distinction is that bet ween “ broad ” 

parative or historical philology possible. and “ narrow' ” systems of notation. A broad notation is one 

The advantages of beginning a foreign language in a phonetic which makes only the practically necessary distinctions in each 
notation are many and obvious. In the first place, the learner language, and makes them in the simplest manner possible, 
who has once mastered the notation and learnt to pronounce the omitting all that is superfluous. From a practical point of view* 
sounds the letters stand for, is able to read off at onc e any text the necessary distinctions arc* those on which differences of 
that is presented to him w ithout doubt or hesitation, and without meaning depend. A distinction of sound whic h is .significant 
having to burden *his memory with rules of pronunciation and in one language may he unsignificant in another, ’ihus the 
spelling. Another advantage of phonetic spelling is that when distinction between rinse e and open c?c is signific ant, in French, 
the learner sees the words written in a representation of their as in pecker, pecker ; so if in French phonetic writing the former 



PHONETICS 


4b 1 


is denoted l)v (e), it is necessary to find a new symbol (c) fur the 
open sound. But in languages such as English and Herman, 
where the short e is alwavs open, there is no prac tical objection 
to u^ing the unmodified (e) to denote the open sound, even if we 
regard (e) as the proper symbol of the close sound. And in 
those languages in which the short e is always open and the long 
e always close it is eiyuigh to mark the distinction of quantity, 
and leave the distinction of quality to be inferred from it (e, cc). 
In such a case as this it is, of course, possible to applv the prin- 
ciple of ignot ing superfluous distinctions in the opposite way : by 
the long and short vowels in such a language (?, c), 
leaving the quantity to be inferred from the quality. But the 
ormer method is the more convenient, as it does not require 
any new letter. The “ broad " principle is especially convenient 
in writing diphthongs. Thus in English Broad Komic we write 
the diphthongs in high and how with the same' vowel as ask (hai, 
hau, aask), although all these (a)\s represent different sounds in 
ordinary southern Knglish pronunciation. But the pronuncia- 
tion of these diphthongs varies so much in different parts of the 
Knglish speaking territory, and the distinctions are so minute 
that it would be inconvenient to express them in writing; and 
as these distinctions are non-significant, it would be useless to 
do so. (ai) and (au) are symbols, not of special diphthongs, but 
of two classes of diphthongs: they can stand for any diphthongs 
which begin with a vowel resembling the Italian a , and end with 
approximat ions to / and u respectively. Theoretically it would 
be just as correct in Knglish and Herman to write these diphthongs 
(ae, ao). But these notations are misleading, because they 
suggest simple sounds. 

In comparing the sounds of a \ ariety of languages, or of dialects 
of a language, and still more in dealing with sounds in general, 
we require a “ narrow," that is a minutely accurate, notation 
covering the whole field of possible sounds. It is e\ident from 
what has been said above that such a universal scient ilic alphala t 
is not suited for practical work in any one language. But the 
symbols of such a notation as Sweet's “ Narrow Romic " an* ol 
the greatest use as keys to the exact pronunciation of the vaguer 
symbols of the Broad Romic notations of each language. 

To prevent confusion between these two systems of notations . 
Broad Romic symbols are enclosed in ( ), Narrow Romic in [ |, [ 
which at the same time serve to distinguish between phonetic 
and nomic spellings. 'This in Knglish i (i) |/] means that 

tin* Knglish vowel in finny is the “ wide " sound, not the 
u narrow " one in French fim\ although in the Broad Romic 
notations of both languages (fini) is written for finny and ///// 
alike. 

Narrow Romic was originally based on A. J. Ellis’s *’* Ralaco 
tvpo," in which, as the name implies, no new letters are employed. 
The symbols of Ralacotype are made up, as far as possible, ol j 
the letters generally accessible in printing-offices, the ordinary j 
Roman lower-case letters being supplemented by italic** , 
and small capitals (i, /, 1) and turned letters (,),.>), many; 
digraphs (th, si 1) being also used. This notation was a reaction 
lrom Ellis’s earlier phonotopy, in which a large 1 number of new 
letters were used. Some of these, however, such as jj (sh). 1 
7 ) --- (zh), were afterwards adopted into Broad and Narrow j 
Romic. In his Ralacotype Ellis also discarded diaeritieal j 

letters, which, as he rightly sa\s, an* from a typographical j 

point of view equivalent to new letters. In Narrow Romic 
certain number of diacritical letters are used, such as (n, ;i), 

most of which arc already accessible. Ralacotype is a Roman- ! 

value notation, tie* main difference as regards the values of the | 
symbols between it and the later systems being that it is more j 
complex and arbitrary. Ellis afterwards had the unhappy idea J 
of constructing a “ Universal Hlossic " on an English-\ allies 
basis, which is even more cumbrous and difficult to remember 
than Ralacotype. 

Sweet’s Romic 1 systems were made the basis of the “ Inter j 
national ’’ alphabet used in Le Mai/re [ dionctiqui \ which is the | 
organ of the International Rhonetie Association, directed by 
R. Passy. Although ttys system is at the present time more 
widely known and used than any other, and although it is 


constructed on the international Romic principle, it is not really 
an international svstem. It is rather an attempt to make a 
special adaptation of the Romic basis to the needs of the French 
language into a general notation for all languages. But the 
phonetic structure of French is so abnormal, so different from 
that of other languages, that the attempt to force a Broad 
Romic French notation on such a language as English is even 
more hopeless than it would be to reverse.* the process. Although 
well suited for French, this alphabet must from a wider point of 
view be regarded as a failure : it is too minute and rigid for 
practical, and vet not precise enough for scientific purposes. 
In short, although it has done excellent service, and lms helped 
to clear the way for a notation which shall command general 
acceptance, it cannot be regarded as a final solution of the 

1 problem. 

| Of the numerous other notations now in use, some still adhere 
to the diacritic principle of Ecpsius's Standard Alphabet (1855), 
intended for missionary use, blit found quite unfit for that 
purpose because of the enormous number of new types required. 
Most of them prefer to use new letters farmed bv more or less 
consistent modifications of the existing italic letters. A. J. 
Lundelfs Swedish dialect alphabet and 0. Jespersen’s Danish 
dialect alphabet are good specimens of this tendency . In the 
latter Roman letters are used for special distinctions, just as 
italic letters arc used in the Romic systems. 


But in spite of all diversity, there is much agreement. As 
regards the vowels, the following approximate values are now 
pretty generally accepted : 


a as in father. 

i as in it. 

ai 

,, time. 

0 ,, lx-au (Kr.). 

an 

house. 

<'* ,, peur (Fr.). 

a* 

man. 

> fall. 

<• 

,, i‘ti; (Fi\). 

ni ,, oil. 

11 

,, veil. 

on ,, soul. 

1 

,, llure. 

11 lull. 

• > 

,, imtliir. 

y .. niii’ (Br.). 

\ o\v el length is in sonic svstcire denoted bv doubling (aa). 

in others by 

spei ial marks (a : iS 

•< .),tlu* diacritic in d being used 

onlv in the nomic orthographies 

ol dead and oriental languages. 

I'hi* onlv 

1 onsonant-symbols 

that require* special notice are 

the following 

in 1 y 11k (flung.). 

11 a s in smg. * 

< 

itli (Herman). 

' ,, lish. 

X 

t Inn, 

1 ’ ,, linn. 

1 

,, yon. 

W ,, wr. 

i 

M nagv (1 1 11ns;.) . 

x ,, lot ll . 

n 

,, ogni (Ital.l. 

d ,, rouge. 


All the systems of pliomtic notation hitherto considered 
are based on tin* Roman alphabet. But although the Roman 
alphabet has many advantages from a practical point of view, 
it is evidentlv impossible to build up a consistent and systematic 
notation on such an inadequate foundation of arbitiarv signs. 
What is wanted, for scientific pnrpcscs cspcciallv, is a notation 
independent of the* Roman alphabet, built up svstcmatically- 
an alphabet in vvliii h there is a definite relation between sound 
and symbol. 

'This relation may be regarded either from the organic or the 
acoustic point of view. The lendency of the earlier attempts at 
an a priori universal alphabet was to symbolize the consonants 
organically. the vowels acoustically, as in E. Briicko's Phonelische 
Transscription (i.XO >). It is now generally acknowledged that 
lie vowels as well as the consonants must be represented on a 
strictly organic basis. This was liist done in A. M. Bell’s 
I isible Speech (1XO7), which appeared again ( 1SS2) in a short* r 
form and with some modifications under the title of Sounds and 
their Relations. Bell’s pupil, 11 . Sweet, gave a detailed criticism 
of* Visible Spin h in a paper on Sound-notation (Trans, of Philo- 
logical Society, 1S80 iXXt). in which lie described a revised form 
of it called the Organic Alphabet , which lie afterwards employed 
in his Primer of Phonetics and other works. Sweet’s Narrow 
Romic notation already mentioned is practically a transcription 
of the Organic Alphabet into Roman letters. 

Such notations are alphabetic' : they go on fhe general principle* 
of providing separate symbols for each simple sound. But as 
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the number of posable shades ol bounds is almost infinite, e\en 
the most minutely accurate of them can do so only within certain 
limits. The Organic Alphabet especially makes a large use ot 
“ modifiers " characters which are added to the other symbols 
to indicate nasal, palatal, \v., modifications of the sounds repre- 
sented by the latter, these modifiers being generally represented 
by italic letters in the Nairuw Romic transei iption ; thus (1//) 
nasalized (1). 

In the Roman alphabet such s\ mbols as /, v are arbitrary, 
showing no connection in form either with one another or 
with the organic actions by which they are formed; but in the 
Organic symbol of i\ for instance, we can see the graphic repre- 
sentation of its components ‘‘lips, teeth, voire- murmur.” Hy 
omitting superfluous marks and utilizing various typographical 
dt \iccs the notation is so simplilied that the symbols, in spite of 
their minute accuracy, are often simpler than in the correspond- 
ing Roman notation. The simplicity of the system is shown 
bv the lact that it requires only about iio types, as compared 
with the -vSo of bepsius’s very imperfect Standard Alphabet. 

All the systems hitherto considered are also alphabetic in a 
wider sense : they are intended lor continuous writing, tin* more 
cumbrous “ narrow ” notations being, however, generally 
employed only in writing simile words ur short groups. An 
“analphabetic” basis was first definitely advocated by (espersen, 
who represents cadi sound l>\ a group of symbols resembling 
a chemical formula, ea< h symbol i (.presenting not a sound, but 
an element of a sound : the patt of the palate, tongue, 
where the sound is formed, the degree of separation (openness) 
of the organs of speech, and so on. The two great adwmtages 
of such a system are that it allows perfect freedom in selecting 
and combining the elements and that it can be built up on tlu* 
foundation of a small number of generally accessible signs. 

As regards J espersen \s scheme, it is to be regretted that he 
lias not worked it out in a more practical manner: that in his 
choice of the thirty odd symbols that he requires he should have 
gone out of his way to mix up (I reek with Roman letters, together 
with other characters which would be avoided by any one con- 
structing even a ientific alphabetic notation. And his use 
of these symbols i< open to much criticism. In fart, it cannot 
bb said that the analphabetic prim iple has yet had a fair trial. 

The Organs of Speech. —Most speech-sounds are formed with 
air expelled from the lungs (voice bellows), whi< h pusses through 
the two contractible bronchi or bronihial tubes into the also 
contractible wind- pipe or trachea, on the top of which is fixed 
the larynx (voice- box). Across the interior of the larvnx are 
stretched two elastic ledges or cushions called “ the vocal 
chords.” They are inserted in front of the larynx at one end, 
and at the other they are fixed to two movable cartilaginous 
bodies “ the aret\ nnids.” so that the passage between them 
the glottis can be narrowed or closed at pleasure. The glot 
is, as we see, twofold, consisting of the chord glottis and tin* 
cartilage 1 glottis. The two can be narrowed or dosed independ- 
ently. The ( hords can also be tightened or relaxed, lengthened 
and shortened in various degrees. 

When the whole glottis is wide open, no sound is produced 
by the outgoing breath except that caused by the friction of 
of the air. Sounds in whose formation the glottis is in this 
passive state are called “ breath ” sounds. Thus (f) is the 
breath consonant < orresponding to the “voice” or “voiced” 
consonant (v). In the production of voice, the chords are 
brought close enough together to be set in vibration by the air 
passing between them. In the “ thick ” register of the voice 
(chest voice) the chords vibrate in their whole length, in the 
“ thin ” register or falsetto only in part of their length. If the 
glottis is narrowed without vibration, “ whisper ” is the result. 
In the “weak whisper” there is narrowing the whole glottis; 
in the “ strong whisper,” which is the ordinary form, the chord 
glottis is entirely closed, so that the breath passes only through 
the cartilage* glottis. In what is popularly called “ whisper ” 
that is, speaking without voice -the breath sounds remain 
unchanged, while voiced sounds substitute whisper (in the 
phonetic sen a:) for voice. Thus in w hispering such a word as feel 


the (f) remains urn hanged, while the lollowmg vowu and i on- 
sonant are formed with the glottis only half closed. Whispered 
sounds both vowels and consonants— occur in ordinary loud 
speech in many languages. Thus the final consonants in such 
Knglish words as leave s, oblige are whispered, except when 
followed without a pause by a voiced sound, as in obliging , 
where the (D) is fully voiced. » 

Above the glottis —still within the larynx -comes the “ upper ” 
or “ false ” glottis, by w hit'll the passage can be narrowed. On 
the top of the larynx is fixed a leaf like body, the “ epiglottis,” 
which in swallowing, and sometimes in speech, is pressed down 
over the opening of the larvnx. The contractible cavity between 
! the larynx and the mouth is calk'd the “ pharynx.” The rool 
, of the mouth consists of two parts, the “ soft ” and the “ hard 
palate.” The lower pendulous extremity of the soft palate, 
the “inula,” in its passive state leaves the passage into the 
! nose open. In the formation of non-nasal sounds, such as (b), 
the mula is pressed up so as to close the passage from the 
j pharynx into the nose. If (b) is formed with the pas. -age open, 
it becomes the corresponding nasal consonant (m). The other 
extremity of the (hard) palate is bounded by the teeth, behind 
w hic'li are the gums, extending from the teeth-rim to the arch-rim 
the projection of the tecth-roots or alvcolurs. 

There, is great diversity among phoneticians as regards the 
mapping out the divisions— of the palate and tongue, and 
their names. Foreign phoneticians generally adopt very minute 
distinctions, to which they give Latin names. Hell in his 
I isihle Speech makes a few broad fundamental divisions. 
In the arrangement adopted here (mainly based on his) sounds 
tunned on the soft palate are ('ailed “ hack,” and are subdivided 
| into “ inner ” nearer the throat, and “ outer ” — nearer the 
\ teeth, further subdivisions being made by the terms “ innermost,” 
1 “outermost,” the position exactly halfway between these two 
! last being defined as ‘‘ intermediate back.” Sounds formed 
i on the hard palate or teeth may be included under the common 
j term “ forward.” more accurately distinguished as “ teeth ” 
I (dental), “gum,” “front” (palatal, afterwards called “top” 
by Hell), which last is really equivalent to “ mid-palatal,” 
■ including the whole of the hard palate behind the gums. All 
of these divisions are further subdivided into “ inner,” &c., 
; as with the hack positions. 

Of the tongue we distinguish the “back” (root), “front” 
’ or middle, “point” (tip), and “blade,” which includes the 
, point and the surface of the tongue immediately behind it. The 
tongue can also articulate against the lips, which, again, can 
articulate against the teeth. The lip passage can be closed, 
or narrowed in various degrees. Sounds modified bv lip narrow* - 
ingare called “ lip-modified ” (labialized) or “ round ” (rounded), 
the last being specially used in speaking of vowels. 

Speech sounds. - The most general test of a simple as opposed 
to a compound sound (sound group) is that it can be lengthened 
without change. As regards place of articulation, no sound 
j is really simple : every sound is the result of the shape of the 
I whole ('on figurative passage from the lungs to the lips; and the 
ultimate sound-elements, such as voice, are never heard isolated. 
The most indistinct voice-murmur is as muc h the result of the 
shape of the superglottal passages as the dearest and most 
distant of the other vowels; and its organic formation is as 
definite as theirs is. the only difference being that w hile in w*hat 
we regard as unmodified voice all the organs except the vocal 
| chords arc in their passive, neutral positions, the other vowels 
are formed by actively modifying the shape of the superglottal 
passages — by raising the tongue towards the palate, narrowing 
the lips, &c. 

The most important elements of speech sounds are those which 
are dependant on the shape of the glottis and of the mouth 
passage respectively. Tt is on the relation between these two 
factors that one of the oldest distinctions between sounds 
is based : that of voice! and consonant . In vowels the element 
of voice is the predominant; one : a vowel is voice modified by 
the different shapes of the superglottal passages. In consonants, 
on tlu* other hand, the state of the glottis is onlv secondary. 
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Consonants an* g r <_*m*ntllv the result of audible friction, as in ( 1 ), 
or of c omplete stoppage, a?, in (p). If the glottis is at the same 
time left open, as in ( 1 , p), the consonant is “ breath " or 
“ voic eless " — if i*t is narrowed enough to make the c hords vibrate*, 
as in (v, b), tin* c onsonant is “ voic e " or 11 voiced " ; inte rmediate 
positions produc ing the corresponding “ whispered" consonants. 
Vowels are cl i.irac termed negatively by the absence of audible 
friction or stoppage : if an (i) is formed with the tongue so c lose 
to the palate as to cause buzzing, it becomes a variety of the 
front consonant (j). There is, of course no difficulty in forming 
a vowel with the glottis in tlu* position for hreat hand whisper, 
'rims breath (i) may often he heard in French in suc h words as 
anisi at the end of a sentence, the* result being practically a 
weak form ot the front-breath consonant (<;). The division 
between vowel and consonant is not an absolutely definite one. 
As we see, the closer a vowel is that is, the narrower its con- 
figurativc passage is— the more like it is to a consonant, and the 
more* natural it is to devocalize it. Some voice consonants, 
on the other hand, have so little buzz that acoustically they 
constitute a class between consonants and vowels a class of 
" vowel-like " or “ liquid " consonants, suc h as (n, m, 1 ). 

The changes in sounds which result from ac tive narrowing of 
the* passages admit of an important distinction as “ sound - 
modifying and “ sound -colouring." although the* distinction 
is not ahva\s definite. Nasality and rounding are examples 
of sound-modifying processes. Thus we hear a certain resem- 
blance betwe en (b)and (m), (i) and (y), hut we r-gard all these 
four as distinct and practically independent sounds. Con- 
traction of the pharynx, on the other hand, as also of the false 
glottis and windpipe, have only a sound-colouring effect: if a 
vowel is formed with such contractions its quality (timbre) 
is altered, hut it still remains the same vow.l. It. follows from 
the definition of speech-sounds that they r.Tnit. of a twofold 
classification : (1) organic' and ( 2) acoustic-. As already remarked, 
the older phoneticians used to classify the consonants organi- 
cally, the vowels mainly from the acoustic point of view. The 
first to give an adequate organic classification of the vowels was 
the author of I'isihle Speech. Hell gave* at the* same* time an 
independent acoustic classification of the consonants as well as 
the vowels. II is acoustic' classification consists simply in arrang- 
ing the sounds in the order of their “pitches" (Lone heights). 
The pitches of the breath c onsonants are absolutely fixed in ca< h 
individual pronunciation, while those of spoken vowels can he 
varied indefinitely within the compass of eac h voice In tightening 
the vocal chords in various wavs and shortening their vibrating 
portions : the tighter and shorter the vibrating body, the quicker 
its vibrations, and the higher the tone. Bui when a vowel 
is whispered or breathed nothing is heard but the resonance 
of tlie eonfigurative passages, especially in the mouth, and the 
pitches of these resonant cavities are as fixed as those ol the 
breath consonants; in other words, a whispered (or breathed) 
vowel cannot be sung. Although the absolute* pitc hes of voic eless 
sounds may vary from individual to individual the* relation'; 
of the pitc hes are constant : thus in all pmnune-iaLions (<;) and 
whispered (i) are the highest:, breath (w ) in 7 dial and whi .pored 
(u) nearly the lowest in pitch among consonants and vowels 
respectively. 

If phonetic s were an ideally perfect science there would he 
no occasion to disc uss whether the acoustic or the organic study 
of the vowels and the other speec h-sounds is the more important : 
a. full description of each sound would necessarily imply (1) an 
exact determination of its organic* formation, (2) an acoustic 
analysis of the sound itself, both from the objective physical 
point of view' and from the subjective one of the impression 
received by the ear, and (,}) an explanation of lmw (2) is the 
necessary result of (1). Kven this last question has already 
been solved to some* extent. In fact, the connexion between 
the organic* formation and the acoustic effect is often self-evident. 
It is evident, for instance, that (i) and (c;) owe their c lear sound 
and high pitc h to their being formed bv short, narrow passages 
in the front of tlu* mouth, while (u) owes its low pitc h to being 
formed 111 exactly the opposite way, the sound being farther 


j muffled and the pitc h c onsequently still more lowered by the 
| rounding. 

I One reason why it is impossible to classify the vowels cxdu- 
i sively on ac oustic principles is that two vowels formed in quite 
| different ways may have the same pitch. 'Thus the “ high- 
1 front-round " (v) and the “ high-mixed " (1) have the same 
j pitch, the tongue-retraction ol the mixed position of the 
latte r having the same effect as the rounding of the former. 
It is evident, therefore, that the fundamental c lassification of 
the vowels must, like that of the consonants, be purely organic. 
And although for practical purposes it is often convenient to 
classify sounds partly from the acoustic point of view, a full 
ientiffc' treatment must keep the two points of view strictly 
| apart, and make* a special c hapter ot the relations between them. 

| I Ynvr/sx — Tlu- must obvious distinction between vowels is thal 

j winch depends on tlu* share of tlu* lips in their articulation. I11 
: such non round vowels as (1) and (a) the lips are passive, or e\ en 
j separated and spread out at their corners, by which the vowel 
- iimu* a clearer resonance. If, oil the other hand, the lips an* 
aehvely approximated, they become tlu* round vowels (y) am! 
open (n) respectively. 

Vowels are lot mod with diflerent degrees ol rounding. As a 
general rule, tlu* narrowness ol the lip-passage* corresponds to th< 
j narrowness of tin* mouth passage. Thus, in passing from the 
J vowel ol too to those of no and sa 7 t f the back of the* tongue* is pro- 
gressively lowered, and the rounding is diminished in the sain* 
proporl ion. 

But then* is a bo abnormal rounding. Thu it vve pronounce 
(o) with the lips in the position they have in forming (u) , the 
resulting “ over-rounded ’* vowel sounds hall way between (o) and 
(u) ; the second element of the diphthong (011) in go is formed in thi -. 
wav. (Vmverselv, file (11) in put is “ under-rounded ” in the North 
I of England : the tongue position is kepi, but the lips are only 
j brought together a little at the* corners, as in (a). 

Tin* mouth positions of tin* vowels are the result of two factors : 

I (1) tlu* height ol flu: longue its nearness to tlu* palate— and 
(4) the degree of ils retraction. Hell distinguishes three degrees 
j of height : in his system (u) is “ high , 0 the (o) ot bny is ” mid,” 

1 and the (o) of .s un> is ” low.” He also has three degrees of relrac- 

| tion : in " hack ” vowels, such as (u), the root, of the tongue is drawn 
1 to tlu* h.uk ot tlu* mouth, and the whole tongue slopes down from 
| kick to iron!. I11 “ hunt ” vowels, such as (i), tlu* front u*f the 
1 longue is rai .(*<1 towards tlu* hard palate, so that the tongue slopes 
j down I n»m hunt to back. • 

! Most of these slope positions yield vowels of a distinct and clear 
: resonance*. There is aHo a class of “ flat ” vowels, such as (*), 

1 in which tlu* tongue is in a nunc or less neutral position. If the 

longue is i, used I mm the low-flat position of (•>.>) in bird to the 
high position, we get the (i) of North Welsh dyn “ mail,” which, as 
already obsrivrd, is a< oustic.illy similar to (y). 

The flat vowels were called “ mixed ” bv Hell, in accordance w it h 
his \ie\v that they air the result of combining back and front articu- 
lation. And although this view* is now generally abandoned, the 
term “ mixed ” is still i c* tamed bv the English school ot phoneticians, 
hi this way Hell mapped out the whole month by the following 
j cardinal points . 

high back high mixed high-front 

mid bat k imd-mixed mid front 

low-back low-mixed low-front 

In this arrangement ” high back,” Ac., are fixed points like those of 
latitude and longitude, 't hus normal “ high ” means that the longue, 
is raised as close to tlu* palate as is pos Tie without causing con- 
sonantal friction, and " b.u ’* ” implu *. i traction of the same kind. 
Intermediate* positions are deirn d as " inised,” " lowered,” ” inner,” 
until .” 

Tlu* most original and at tlu* same time the most disputed part 
of Hell’s vowel-scheme is his distinction of “ primary ” and ” wide.” 

\ 1 1 vowels fall under one of these categories, 'rims, the primary 
, 1 rent h (i) and tlu* corresponding English wide (i) are both high- 
I fronl vowel-., ami vet they art* distinct in sound : the English vowel 
is a seimlonc lower in pitch. Hell explained the greater openness 
: of tin* wide vowels as the result of greater expansion of the 
I pharynx; and he considered tlu* other class to he most nearly 
allied to the consonants — whence their name " primary ” — tlie 
: voice-passages in the formation of primary vowels being expanded 
! unit so far as 1 o remove all fricative <piality. Hut alterations 
I in the shape of the pharynx have only a sound colouring, not a 
j sound-modifying, effect; and Sweet showed that the* distinction 
depends on the shape of the tongue*, and accordingly substituted 
: " narrow ” for Bell’s " primary.” He also showed that the distinc- 
i tion applies to consonants as well as vowels: thus the narrow 
French (w) in out is a consonanti/alion of flu* narrow bronch (u) 
j in s on, while tin* English (vv) preM-ivcs the widf* quality of the (u) 
i in put 

In forming narrow sounds there e, a feeling ol tension in that 
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pa t of the tongue win 1 e flu* sound is formed. tin* tongue Inin;-; 
douched or bunched up lengthwise. so ns to In- more convex than 
in its ul.ixed or “ wide ” condition. 

The distinction between narrow and wide can often be ignored 
in practical phonetic wilting, tor it generally depends on quantity; 
length and narrowness, shortness and wideness going logethei. 
When the distill tton 1-, niaiked, wide vowel- ina\ he expre .sod by 
.talus, as in German (h.ma, l in). 

Hell's category of “ mixed- round ” \owels ]iad Inin tlie beginning 
been a source of difficulty to students of I 'n.l-le Sketch. But 11 
was not till u>oi tint Sweet showed that they aie only mixed as 
regards position : they aie really ihe con expending baek-rouml 
vowels moved forward into the middle of the month while pre- 
serving the slope of back \oweK instead of ha\ mg the tongue 
flat as in the (unround) mixed vowels. They are " out back | 
vowels : there is an cxaggi ration ol the outer back position of such ! 
a back round vowel as the English (a) compared with the full b.uk 
(u) in German ninth r. 

In the same wav l>v moving tin 1 tongue backwards while forming 
a front vowel another seiies ol “in trout ” \owels is obtained. 

The “ill-mixed ” vowels are obtained by shifting the neutral 
mixed positions in t<_> the lull luck position, keeping the tongue j 
tint, mi that the e vowels might also be called " back- flat.'’ 

The out back, m-liout and 111 mixed vowels are included under 
the common d< si _-n.it ton ol “shitted,’* as oppos'd to “normal” I 
Vowels. 

Thete i- a large number ol oilier vowel-schemes, of which a survey 
will he found in W. Victor's J-.lrmt nte dcr Phonetik. Many ol the [ 
older inns aie in the iorm of triangles, with the three chief vowels J 
a, 1. u at the three corm-is, the other vowels being inserted bet wet 11 
t liese extremes affording to them acoustic relations. Since the 
appeaiaiue of i '/ s/ ; *:’ t .s pcedi many attempts have been made to | 
lit Ills llevv \ owels into these "Met schemes. | 

Of all the vowel-st In mes the one now most geneiallv known is ! 
pet haps that of the International l’houctie Association alieady ! 
mentioned. In tins scheme the distinction of narrow and wide, , 
though admitted and occasionally marked, is not an integral part | 
of the system, tile vowels being das-alied Jir.st' as “velar” (back) ; 
and " pal.ital ” (limit). «md then according to openness as “ close,” j 
“ half dos<„.“ “ iiiediuni.” ” liall-opeii “ and “ open.” ! 

Consonants -Those are the result of audible faction or stoppage, 
which may be accompanied either with breath, voice or whisper. I 

Consonants admit of a two told division (1) bv foun, and (2) by 
place. Thus (p, b) are by place lip-consonants, while L>v tc>nii 
thev are stopped consonants or “ stops.” 

ft the mouth-stoppage is kept, and the nose passage R opened, 
the stop becomes the corresponding “nasal”; thus (bj with the . 
soft palate lowered^bcc onies the nasal (til). 

In ” open ” consonants the sound js lormed by simph' narrowing 
tljc passage, as in the back-open breath (x) in Scotch and German 
loch . Ill some open consonants, such as the hp-tccth ( t) . time is 
slight contact of the organs, but without impeding the How ol 
breath. 

In "divided” consonants there is central stoppage with open- 
ings at the sides, as in the familiar point divided ( 1 ). These con- 
sonants arc* somethin s “ umlateial ’’—with the opening on l lit' side 
only —the character of the sound not being sensibly modified 
thereby. 

When open and divided con-onants are formed with the imse- 
passage open thev aie said to be “ nazali/ed.” Thus (m) with 
incomplete hp-clo.-ane becomes the nasalized lip open-voice* con 
sonant. 

” Trills” (or rolled) consonants are a special variety of un-stoppeil i 
consonants resulting from the vibration "I flexible parts against ' 
one another, as when the: lips are tidied, or against some linn ■ 
surface, as when the point of the tongue lulls against the gums 
in the Scotch (r), or the uvula against the 1 back of the tongue, as in 
the Xorthumbi ian burred (1), and the* lunch and German (1), j 
where- especially in German- the tiill is often reduced to a mini- j 
mum or supptew-d altogether. 

As regards the* place of consonants, there is, as already remarked, 
great diversity among phoneticians, both in mapping out tlie palate 
and tongue and in the names given to these divisions. Tim tlassi | 
location and nomenclature given lieu* is, 111 the main, that of l’tll. j 

By place, then, w distinguish seven main cJ-*s»es oi consonants : j 
back, front, point, blade, fan. lip, and lip forth. j 

“Back” (guttural) consonants are immrd between the rool oi 
ihe tongue and the soft palate. In most languages tlie positions ! 
of these consonants vary nnording to those nj the accompany lug 
vowels : thus the back stop and back nasal in /./ngaie 11101 e forwaril 
than in conquer. 

“ Front ’ (palatal) consonants are formed between the middle 
of the tongue and the hard palate, the; point of the* tongue lying 
passively behind tlie lower teeth It is easy to make the fmnt- 
open-vuicc (j) in you into the corresponding stop (p by narrowing 
the passage till there is complete closure, as in Ilungaiian nagy 
(nr>j) “ world. i* In tlie same way the open breath (0 in German 
ich may be made into the stop (c) - Hungarian t\. (j) nasalized 

becomes (h) — Italian gn, SpanHi n. Trench gn in vigne. The trout- ! 
divided voice consonant is the Italian $7 and Spanish //. * i liese arc | 


J all simple sounds, distinct from tlie (lj) , (nj) in Trench and English 
million and English onion. 

Point ” consonants when formed against the* teeth are railed 
j “ point- teeth ” (dental). Enghsli (|>) 111 thin is the point teeth 
j open-breath consonant, (A) in then the corresponding voice eon 
sonanl. It (A) is modified by turning the tip ol the tongue back 
into tlie inner posilion about on the arch lim it heroines the 
unbilled (r) in English tearing, in which position tin- tongue is 
easily trilled, the trilling becoming more, and more* difficult the 
mo 1 c the tongue is approximated to the point teeth position. 
In Trench and many oilier languages all the point consonants 
(t, d. n, 1 ), Ac.. art 1 tot mod on the teeth, except (1), whii h is a 1 wavs 
more retracted than the other point consonants. It the tip of 
the tongue is turned so tar back as to articulate with it', lower edge 
against the aich of the palate— that is. farther back than lor the 
“inner "position it is said to be “mveited.” Inverted (r) is 
f reel lieu t in the dialects ot the south west of England. The 
opposite of inversion is “ protrusion,” in which the tip ot Ihe tongue 
artii ulates against the upper lip. 

Blade ” consonants are formed by the blade or flattened lip 
of the tongue against the gums, as in English (s, z), or against the 
teeth, as in the corresponding Trench sounds. It these consonants 
are modified by turning the tongue a little back, so as to bring the 
point more into play, they become the “ blade-point ” consonants 
(o oh ms fidi, measure. (/) is acoustically a dull (s) In some 
languages, such as Gciman, sounds similar to (/) and (/) .11 1' lormed 
partly by tounding, which lowers the pile h ot the hiss in tlie same 
way as letrnction dots, so that the tongue-articulation is only 
in -perfectly cartied out. When the rounding is veiy marked 
there is only a slight raising of the front ot the tongue, as in sonic 
Swedish dialects; and if the tongue at tic illation is progi essively 
slutted back, and the rounding diminished in the* same pmpoition, 
(./) rail at last develop into the pure back-open consonant (x), as 
in Ihe present pronunciation ot Spanish ,v and j. 

The English point consonants (t, d. n. 1) are lormed on the- gums 
just behind the teeth, the point of the tongue being Jl.il tent'd, so 
tint they aie almost blade consonants. 

“ban” (spread) consonants the “emphatic” comonnnts of 
Arabic- air modi heat i.-us ol point and blade consonants, in which 
the sides of the tongue are spread out. so that the hiss ot such a 
consonant as (s) is lormed purlly between the* sides ut the tongue 
and the back teeth, which gives a pec uliar deep, dull quality to 
these sounds. 

” Lip ” consonants, such as (p, m), and “ lip-teeth” consonants, 
mjcIi as (J, v), oiler no difficulty. The simple lip-opcu-hical h 
consonant does not occur in English; it is the sound produced in 
blowing out a candle. 'Ihe corresponding voice sound is frequent 
in ( .cl man- especially in Middle Gennany -in such vvoids as 
(jit die. 

Jf the lip-open consonants are modified by raising the back of the 
tongue, they become the ” lip-bac k ” consonants (w h, w) in English 
"a hat, we, which may also lie regarded as consonant ized (11). Ju 
them the 1 hp articulation predominates. In the “ back-lip ” 
consonants. as in German aui/i, the reveise is the case. 

1 his last is one of a large number ot “ hp modified ” consonants, 
ot which the already-mentioned German .si Ji is a further example. 

J11 a similar way consonants may be* “ front-modified.” (1) is 
p< c uliarlv susceptible to such modifications. In French and other 
languages it is formed with the tongue more convex than in English, 
and « c nsequeiitly with a tendency to trout modification, bront- 
niodifud (s) and point (r) may be- heard 111 Russian in such words 
as gits] “ goose,” f.s'ui “ emperor,” whe re the final vowels arc 1 silent. 

Some consonants are tnimccl below the mouth. 

Wlieii the glottis is sharply opc-ned nr closed on a passage of breath 
«»r voice an e fleet is ptoduced similar to that of a stop in Hie mouth, 
mu li as (k). Tliis “glottal stop" is the sound produced in hie: 
uipiug ; and is an independent sound in some languages, such as 
Arabic, where it is called “ hamza.” In German all words beginning 
with a stressed (accented) vowel have a more or less distinct glottal 
stop before* the vowel. 

Ot the- passages below the glottis, ihe bronchials and the winch 
pipe are both susceptible ot c outturn ... 

Spasmodic: contraction ot the* bronchial passages is tin* main 
factor in producing what is known as “ the asthmatic wheeze.” 
If this contraction is regulated and made voluntary it results in 
the deep hiss of the Aiubic ha. It this sound is voiced, it causes 
a peculiar int et mit tent vibration ol voice, which is habitual with 
some speakers, especially in Germany. It this ellect is softened by 
slightly expanding the bronchial passages, an (i)-hke sound is 
produced, which is that of the* Arabic ‘am. 

Contraction of the windpipe produces a sound similar to the 
Arabic ha. but weaker, which when followed bv a vowel has the 

ect of ’a strong aspirate. When voiced it becomes a mere enlourer 
of the accompanying voice murmur, or vowel, to which it imparts 
a deep timbre. 

Non-fxpiratorv Sounds- All the sounds hitherto described 
imply out-breathing or expiration. Many of them can also be 
formed with in breathing or inspiration. I11 English it is a not 
uncommon trick of speech to pronounce nv in this manner, to express 
emphatic denial. 
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Some consonants arc funnel wilhout either in- or out-breathing, 
but soh ly with the air in the throat or mouth. Jn forming " suction- 
stops " or “ clicks " the tongue or lips are put in the position for a 
slop, and tlic an is sucked out lrom between the organs in contact. 

that when tlie stop is loosened, a smacking sound is produced • 
l>y tin- air rushing in to till the vacuum. Tims t lit' point click 
is the interject n»n of impatience commonlv written tut ! In many ! 
savage languages chi ks are a part of ordinary speech. j 

Synthesis. Upsides analysing ear'll sound separately, plioneties 1 
has to deal with the phenomena which accompany synthesis 
or the combination of sounds. Although a sentence may eon; ist 1 
of a single word, and that word of a single vowel, sounds mostly j 
occur only in combination with one another. 'Flic ordinary | 
division into .-entences and words is logical, not phonetic: we 
cannot mark off sentences and iuL them up into words until ! 
we know what they mean and arc a 1>1 * to analyse them gram- | 
matically. Jhit the logical division into sentences corresponds 
to some extent with the phonetic division into “ breath groups,” 
m irked off b; r our inability to utter more than a certain 
number of syllables in succession without pausing to take breath, j 
Within each ol these breath groups there is no necessary pause j 
between the words, except when we pause for emphasis. The j 
only necessary phonetic divisions within the breath-group 
are those into syllables, sounds and intervening “ glides.” But | 
before considering these last it will be necessary to say something j 
about the gcneial factors of synthesis: quantity, stress and | 
intonation. j 

As regards quantity , it is enough for ordinary purposes to dis- ; 
tinguish three degrees: long, half-long or medium, and stunt. In 1 
English what are called long vowels keep their full length when 
stressed and before linal \uice consonants, as in sec, broad; and 
become half long before voiceless consonants, as in cease, hi outfit. , 
In most other languages full length is preserved alike before nil 
classes of consonants. The Romance languages have shot t final 
stressed vowels, as in Trench si. Unstressed vowels tend tu become 
short in most languages. The distinctions of quantity apply to 1 
consonants as well as vowels. Thus English tends to lengthen final 1 
consonants after short stressed vowels, as in wan compared with 
German maun, where the final consonant is quite short. Consonants, 
like vowels, tend to become short when unstressed. Rut in some 
languages, such us Finnish and Hungarian, stress has no effect on 
quantity, so that in these languages long vowels and double con j 
sonants occur as frequently in unstressed as in stressed syllables. I 
Even in English we often lengthen final unstressed vowels in 
exclamations, as in what a fniy ! Some languages, such as the 
Romance languages and K11ss1.n1, tend to level the distinctions of 
vowel-quantity : most of their vowels are hall-long. 

Stress is, organically, the result of the force with which the 
breath is expelled from the lungs; while, acoustically it pioduies the 
effect of loudness, which is dependent on the size of tin. sound- 
vibrations: the bigger the waves, the louder the sound, and the 
greater the stress, of which we may distinguish infinite degrees, 
it we distinguish only three, they are called -weak, medium and t 
stiong. The "use ot stress in different languages shows Ihe same ; 
\ariely as quantity. Some languages, such as Trench, make com- 
paratively little use of its dis! met ions, utt cling all file syllables j 
of words and sentences with a more or less even dcgice of force. • 
English, on the other hand, makes great use. of minute distim fions : 
of sliess both to distinguish the meanings of words* and to mark ! 
their relations in sentences. j 

With stress is closely connected the question of syllable-division. 

A syllable is a group ol sounds containing a “ syllabic ” or syllable- 
former, which is, of course, able to constitute a syllable by itself. 1 
The distinction between syllabics and non-syllabics depends on j 
sonority, the more sonorous sounds being the voiced ones, while | 
of these again, the most open are the most sonorous, Ihe. most j 
sonorous ol all being the vowels, among which, again, the openest 
are the most sonorous. But these differences arc* only relative. 
When a vowel and a consonant come together the sonorousness 
of tin* vowel always overpowers that of the consonant, so that the 
two together < nlv constitute one syllable. But in such a word as 
little the second ( 1 ) is so much more sonorous than the accompany- 
ing voiceless stop that it assumes s\ liable function, and the whole 
group becomes dissyllabic to the ear. The beginning of a .syllable 
Corresponds with the beginning of the stress-impulse with which it 
is uttered. Thus in atone the strong stress and the second syllabic 
begin 011 the (t), and in bookcase on the' second (k), the first (k) 
belonging to the first syllable, so that the (kk) is here double, not 
merely long, as in book (bukk) by itself. 

Intonation or variation ot tone (pilch) depends on the rapidity 
of the sound-vibrations : the* more rapid the* vibrations, the higher 
tin* pitch. Intonation is heard only in voiced sounds, as being the 
inly nn< s capable of variations of pitch. 

In singing the voice generally dwells on each note without change 
of pitch, and then leaps up or down to the next note as quickly 


as possible, so that the intervening “ glide *’ is not noticed — except 
in what is called portamento. J11 speaking, on the other hand, 
1 he voice hardly ever dwells on any one note, blit is constantly glid 
ing upwards or downwards, so that an absolutely level lone hardly 
ever occurs in speech. Tin t in the rising and tailing inflections of 
speech we call distinguish between " voice-glides " (portameiltos 
or slurs) and “ voice-leaps/* although the distinction is not so definite 
as in singing. 

Of the three primary forms ol intonation the level tone ( ) can be 
approximately heard in well as an expression ni musing - although it 
really ends with a slight rise; tin* rising(') 111 the question well ?\ 
the falling (') in t lie answer yes. There are besides compound tones 
im mod by uniting the two last in one syllable. The compound 
.lsing tone (v) may be heard in take care ! the compound tailing 
tone (*) in the sarcastic oh t All these tones may be varied according 
to the intervals thiough whit h tin v pass. The gre.it n the interval, 
the more emphatic the tone. Thus a high rise, which begins high, 
and consequently can only rise* a little higher, expresses simple 
question, while the same word, if uttered with a low rise extending 
over an interval of between a fifth and an octave - or even mine 
— expresses various degrees of suipiise or indignation, as in the 
emphatic what ! compared with the simply interrogative what? 

In English and most European languages, intonation serves to 
modify Ihe general meaning and character of sentences. This is 
sentemv-mtonation. Hut some languages, such as Swedish and 
Norwegian, and Chinese, have leoul-intonation, by which words 
which would otherwise be identical in sound are distinguished. 
The distinction between Gr. oikoi and oikoi was no doubt one of 
intonat ion. 

Glides. Such a word as rat consists not. nnlv of the vowel 
and the two consonants of which it is made? up, but also ot 
“ glides ” or transitions between these sounds. 'Flu* glide from 
the initial consonant to the vowel consists of all the intermediate 
positions through which the tongue passes on its way from the 
(k)-pnsition to the (ae) position. 'Flu* number of these 
positions is infinite, but they are all implied bv the mere juxta- 
position of the symbols, for it is assumed that in all transi 
tions from one position to another the shortest way is taken. 
Although tie* direction of a glide is dependent on the positions 
of the two fixed points between which it lies, its character may 
be varied both by the shape of the configurutive passages — 
especially the glottis and by stress and quantity. 

In the word given above the “ off -glides ” from the consonants 
are both breath-glides, the glottis being kepUopen during the 
transition from the voiceless consonant to the following vowel, 
or, as in the ease of the final consonant, to silence. The “ on-* 
glide ” from the vowel to the (t) is, on the other hand, a voice- 
glide, the closure of the glottis being maintained till the stop 
is made. 

In Trench and most of the languages of the south of Europe 
voiceless consonants arc followed by voice-glides. Thus in 
French ijui there is no escape of breath after the (k), as there, 
is in English Key. Other languages again have breath on-glides 
before, voiceless stops. 

It an independent strong stress is put on the breath-glide of 
English hey, it. is heard almost as a full independent consonant, 
and becomes an “aspirate.” Aspirated steps may be heard 
in the Irish English pronunciation of such words as tell, and also 
ill Danish, and in Sanskrit as pronounced in India. If the 
voice-glide after a voice stop is emphasized in a similar wav the 
“ sonant aspirates ” of Sanskrit and its modern descendants 
are produced, as in Sanskrit dhamt. 

Glides are especially important from an acoustic point of view. 
Acoustically speaking, indeed, voii eless .stops are pure glide- 
sounds, the stop itself being inaudible. In voice-stops, on the 
other hand, tie* stop itself can be made audible as well as the 
intervening glides. In English these latter are fully voiced 
when they come between voice sounds, as in ago ; but when 
preceded by voiceless sounds or by a pause, as in go ! they are 
formed with imperfect vocal i tv, full voice being heard only 
just before the stop is loosened. So also initial English (z) as 
in zeal is formed with imperfect vocalitv under the same 
conditions, so that it sounds like (sz). In French and other 
languages which have voice-glides after vuic less consonants 
initial (g, z) &c. arc fully voiced. • 

Consonant-glides may be further modified ifi various ways. 
In the formation of “ implosive ” stops, such as oc< ur in Saxon 
German, Armenian and other languages, voiceless stops followed 
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by voice-glides are modified by simultaneous closure oi the 
glottis, the larynx being raised by means ol its muscles, so that 
it arts like a plug, compressing the air between the closed glottis 
and the mouth-stop, so that when the latter is released a 
peculiar choky effect is given to the off-glide. , 

Rounded glides muv be heard in Russian in such words as 
komnata , where the rounding of the (o) is anticipated in the 
preceding consonant, being heard, of course, only in the off , 
glide of the consonant. The acoustic effect is between that ot | 
(kwo) and ordinary (ko). | 

Glideless consonant combinations remain to be considered, j 
'Hie general articulative prim iple of taking the shortest way j 
between sounds in juxtaposition necessarily results in certain 
transitions being effected without any glide at all. This is j 
regularly the case when the consonants ha\e the same place, 
and differ onlv in form, as in (nd, dlt), where the point ol the 
longue remains unmoved through the whole sound-group. 
In such combinations as (inf) the very slight glide is often got rid 
of entirelv by assipiilating the place of the first consonant to 
that of the second, so that the (in) becomes a lip teeth consonant, 
as in Knglish nymph. 

Even when consonants are formed in different parts ol the 
mouth it is often possible to join them without any glide. In 
Knglish such combinations as (kt, pt) are glideless, the point 
of the tongue being brought into position before the preceding 
stop is loosened. In French and most other languages sin h 
consonants are separated by a breath-glide. 

Combinations of stops and vowel-like consonants (tr, gl. kw') 
are glideless in Knglish and most other languages. In Knglish 
the breath glide after a voiceless .stop unvotes the beginning 
of the following vowel-like consonant; thus try is almost (trh 
lai). 

Vowrl-qlidc s.- Vowels ;irc begun and ended in various \\a\s 1 
In lilt* “gradual beginning, “ whwh is the usual one 111 Knglish 
and French, the glottis is gradually nan owed while breath is being 
emitted. I11 the " dear ’’ beginning the breath is kept back till the , 
glottis is dosed for voice, which begins without anv “ bre.ilhiness." 
German favours the dear beginning, generallv exaggerating it into a 
glottal stop. # 

In the gradual as well as the dear beginning the stress begins 
# on the vowel. It in the former it is thrown back on to the breath j 
glide, the latter is felt as an independent element and becomes ! 
the “ aspirate ” or (h) , which in Knglish and most other languages 
is a glide not only in the throat but 111 the mouth as well, the tongue 
and lips gradually moving up into the position tor the billowing : 
vowel while the glottis is being closed. : 

There is also a “strong" aspirate, whkli incurs in Finnish ■ 
and other languages, in the formation ol which the full vowel position 
is assumed from the beginning of the aspiration, which is therefore , 
a voiceless vowel. 

In most languages, when an a -pirate comes 1 m iweeii \ou_id -oil lids 
it is lormcd with imperfect voralitv, the contrast of wlmh with the 
lull vocality oi the other sounds 1- enough to produce the e ffect 
of breath. Thus in Knglish behold the \oice runs on without 
any actual break, the glottal closure being simplv relaxed, not 
full v opened for breath, as in the emphatic aha ' In some languages, 
such as Bohemian, tins “ voire-aspiiate ’* 1-- used e\ cry where, 

initially as well as medially. 

Vowels ate finished analogously, either bv a gradual opening of 
the glottis, or by a cessation of aspnalion while the glottis is still 
closed for \01co. If stress is put oil the gradual ending it becomes 
a distinct aspirate, as in the Sanskrit “ \isarga " in such a word as 
manah. 

Organic Basis. -Kerry language has certain general tendencies 
which control the formation of its sounds, constituting its 
“organic basis" or basis of artiuilation. The temlenev of 
the present English is to flatten and lower the tongue and draw 
it back from the teeth, while the lips are kept as imu h as possible 
in a neutral position. '1’he flattening of the tongue makes our 
vowels wide and favours the development of mixed vpwels. 
and gives the dull quality which is especially noticeable in our 
(1); and its retraction is unfavourable to the development of 
teeth sounds; while the neutrality of the lips eliminates front 
round vowels. Jn such a language as French everything is 
reversed. -The tongue is arched, and raised, and advanced, and 
the lips arti< uTate with energy. Hence French sounds tend 
to narrowness, dentality and distinct rounding. | 

National Sound-systems. —Each language uses only a part ot 


the general phonetic material. Fault one has only a limited 
number of sounds; and each one makes only a limited use of 
the synthetic distinctions of quantity, stress and intonation. As 
we have seen, many of these differences between individual 
languages are the result of, or may be referred to, differences 
in their organic basis. 

| ust as cognate languages differ from each other in phonetic 
striKture, so also dialects of the same languages differ from each 
other more or less. Thus the sound-system of Lowland Scotch 
which is. historically, a dialect of Northern English differs 
considerably from that of standard English. Standard English 
itself wa- originally that mixture of the Midland and the Southern 
dialect which was spoken in London in the middle ages, just as 
standard French is, historically, the dialect of that district 
ol which Paris is the centre*. Standard Knglish, like standard 
French, is now more a class-dialect than a local dialect: it is 
the language of the educated all over Great Britain. But it 
is not vet perteotly uniform. It is still liable to be influenced 
bv the local dialects in grammar and vocabulary, and still more 
in pronunciation. 

Again, English, like all other living languages, t hanges from 
generation to generation. Pronunciations which are vulgar 
in one century may become fashionable in the next. Sounds 
which are distinct in one generation may be confounded in 
another, and new distinctions may be made, new’ sounds may 
arise. A spoken language is, therefore , nceessai ily a vague 
and floating entity, and F'nglish is no exception to the rule. 
The very fixity of its written form gives all the freer play to 
the influences which cause change. 

A standard spoken language is. strictly speaking, an abstrac- 
tion. No two speakers of standard English pronounce exactly 
alike. And yet they all have something in eomimm in every 
sound they utter. There are some divergencies, some peculiari- 
ties of pronunciation, which pass unnoticed, while others, less 
considerable perhaps in themselves, are at once felt as 
an haisnis, vulgarisms or provincialisms, as the ease may be. 
l>v the majority of educated speakers. 

Sounds of English. The following is a convenient classification 


of the vowels ol standard 

English ; 

a a i 

e a:* 

aa a. » li 

»*i uu 

ai, au 


1a 

ea ua 


line the vowels art* in lour rows : (1) normally short, or, more 
correctly, immopht hongie, (2) long, or half-diplit hongic, (4) full 
diphthongs, (j) murmur-diphthongs. 

Those under (1) are olten lengthened in monosyllables such as 
ten , good , but they always remain absolutely monophthongie. The 
only one in the next row that is always strictly monophthongie is 
(.»•>): all the others, as we shall see, tend to become more or less 
diph tlioTigu , especially in the south of Kngland, being often exagger- 
ated into tull diphthongs ot the (ai) and (au)-t ype in vulgar speech. 

(a), as in lome up, is the short vowel corresponding to the (aa) 
in (film. (;ial is the mid back wide vowel, and (a) differs from it 
j only m being narrow. Ac oustieallv, (a) is a muffled or obscure (aa). 
i ami the same ellei l may be produced by advancing the tongue 
from the mid-baek to the corresponding out -hack position, pre- 
; serving the wide arln illation : this pronunciation ot u is common 
. in the south ol Kngland. Historically, these sounds are the result 
1 ot unrounding an older (u). 

j (a), as in sofa, is a mixed \nwel, tending to wideness and mid 
I position, which occurs only unstressed. (.»a) in turn, earth , is low - 
1 mixed-narrow. Il is the result ol absorption of an older (r), 
weakened into (.•). 

, (•<-*) , as 111 wan, is low -trout wide, Irom older mid back wide. 

(I) in it is high- trout -wide. The long (11) in eat is narrow in the 
north ot Kngland, while 111 the south it is wide (i) followed by (j). 

(e) in men is generally mid front-wide, (ei) in mane is the same 
vowel either narrow or wide, raised in its latter halt towards (/). 

(II) in good is high-back-w ide-round. Narrow (mi) in too becomes 
j (nw) 111 southern English. 

• (o) in not is low back -wide round. In (on), as in no, the mid- 

back round vowel, either narrow or wide, is over-rounded in its 
latter halt. (.1), as in all , is low back- narrow* -ion nd. 

; riie lull diphthongs (ai, an, 01) , as in eye, now , oil, all end in lowered 
1 high vowels. Their first elements are only roughly indicated by 
I the transcription, and vary in the mouths ot different speakers, 
j That ot (ai) is generally the out-mid back-wid-, that « » f (au) the 
, broader low-mixed wide, that of (oi) the mid-back- wide round. 

| The murmur diphthong-. (i.») as m here , (cm) as in air, (uu) as in 
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poor , all tend to broaden then* first elements. That of (eo) is the 
low-front -narrow vowel. 11 k- other two begin with lowered forms 
of the wide ( t ) and (u) respectively. I11 (u.») the lowering is often 
carried so tar as to make poor almost, or completely, into pore (p;>.>). 

The following arrangement of the J mulish consonants will show 
their organic relations to one another : 

j r ; |>, A s, z ; J , ~ y w h , vv ; t , v 
k, g t, d j), b 

»7 II 111 

The “ aspirate ” (h) may be regarded either as a throat-consonant 
jr as a breath-glide. 

Characteristh features of the English consonant system are the 
/arge number ot hisses and buzzes, the sharp distinction of breath 
and voice, and, negatively, the absen< r of the open back consonants, 
and of the voin less forms of the vnwcl-like consonants (1, r) and tin* 
nasals, most ol which still existed 111 Old English. 

Bihlioukaiui v. Tlie most im])orlant general works are: H. 
Sweet, A Primer of P hunches (3rd ed., Oxford, i9o<»); K. Sievers, 

( irundzugt • dev Laid physiologic (3th ed., Leipzig, 1901); W. Victor, 
Elcmente dry Phonetik drs Deutschen ,*Pnghsrhen mid Tranzosischen 
(5th ed., Leipzig, 190.1) ; O. Jesperson, l.ehrhm'h dry Phonetik (Leipzig, 
190 |) ; M. Tr.iutmann, Dir Spiachtaute (Leipzig, 188 | -1880); 
Lc Motive phouetique , arcane dc V association phonetique Internationale 
(apply to Hr 1 \ Passv, I Jourg-I i-Iv’eiue, Prance). Lor the laws ot 
sound-change, see the above-mentioned work of Sievers; H. Sweet, 

A History of 1 . nghsh Sounds (Oxford, 1 888) ; P. Passv, l.es Change- j 
ments phonetiqiies (Pans, 1890). For phonetics in language-teaching . 
see H. Sweet. The Pnutiial Study of J .anguages (London, jSoo); 

O. Jesperson, How to I. earn a T'ureign Language (London, 1904). I'm* 
phonetic shorthand, H. Sweet, A Manual of Current Shorthand 
(Oxtord, 1S9J). For the application ol phonetics and phonetic 
notation to the practical study of special languages, H. Sweet, A 
Primer of Spoken English (2nd ed., Oxtord, 1893); F. Beyer and ! 

P. Fassv, Elnnentarhiu h des gesproi henen Eramosisih (zud ed., | 

Cothen, 1903); \V. Victor, Deutst hes Lesehuch in Lautsihnft (Leipzig, j 
1899). (II. Sw.) j 

PHONOGRAPH (Gr. sou ml, yputfiCLv, to write), an 

instrument for imprinting the vibrations of sound on a moving 
surface of tinfoil or wax in such a form that the original sounds 
can be faithfully reprodui ed by suitable mechanism. Many 
attempts had been made by earlier experimenters to obtain 
tracings of the vibrations of bodies emitting sound, such as 
tuning-forks, membranes, and glass or metallic disks. In 1X07 
Thomas Voting (Lectures, i. 191) described a method of recording 
the vibrations of a tuning-fork on the surface of a drum; his 
method was fully carried out by Wilhelm Wertlieim in 1S42 
{Recherches sur F elasticity v" man.). Recording the vibrations 
of a membrane was first accomplished by Leon Scott in 1S57 bv 
the invention of the “ phonuutograph," which may be regard <1 
as the precursor of the phonograph ( Camples rendus , 53, p. 10X). 
This instrument consisted of a thin membrane to which a delicate 
lever was attached. The membrane was stretched over tie* 
narrow end of an irregularly -shaped funnel or drum, while the 
end of the lever or marker was brought against the surface ot 
a cylinder covered with paper on which soot had been deposited 
from a flame of turpentine or camphor. The* cylinder was 
fixed on a fine screw moving horizontally when the cylinder 
was rotated. The marker thus desc ribed a spiral line on the 
blackened surface. When sounds were transmitted to the 
membrane and the cylinder was rotated the oscillations of the 
marker were recorded. Thus tracings of vibrations wen- 
obtained. This instrument was much improved by Karl 
Rudolph Konig, of Paris, who also made with it many valuable 
observations (see Nature , Dec. 26, iqor, p. 1X4). The 
mec hanism of the recording lever or marker was improved by 
William Henry Barlow, in 1874, in an instrument called by him 
the “ logograph ” {Trans. Roy. Soc., 1874). The next step 
was Konig’s invention of manometric flames by which the 
oscillations of a thin membrane under sound -pressures acted 
on a small reservoir of gas connected with a flame, and the 
oscillations were viewed in a rotating rectangular mirror, accord- 
ing to a method devised by Charles Wheatstone 1 . Thus flame- 
pictures of the vibrations of sound were obtained (Fogg. Ann... 
1864, exxii. 242, 660; see also { Antiques experiences <T aants- 
tique , Paris, 1882). Clarence Blake in 1876 employed the drum- 
head of the human ear as a'logograph, and thus obtained tracings 
similar to those made by artificial membranes and clicks {Archiv. 


fiir Ophthalmol., 187 f>, \. 1). In the same year Sigmund 
Theodor Stein photographed the vibrations of tuning-forks, 
violin strings, &<*. {Fogg. Ann., 18 7b, p. 142). Thus from 
Thomas Young downwards successful efforts had been made 
to record graphically on moving surfaces the vibrations of sounds, 
but the sounds so recorded could not be reproduced. This 
was accomplished by T. A. Edison in 1876, the first patent 
being dated January 1877. 

In the first phonograph a spiral groove was cut on a brass drum 
fixed on a horizontal screw, so that when the drum was rotated 
it moved from right to left, as in the plionn utograph. The recorder 
con si ted oi <1 membrane of parrhnn nt or gold-beater’s skin 
si retched over the end of a short brass cylinder about 1 in. 
in diameter. In the centre of the membrane there was a stout steel 
needle having a chisel shaped edge, and a stiff bit oi steel spring 
was soldered to the needle near its point, while the other end of 
the spring was clamped to the edge of the brass cylinder over which 
the membrane was stretched. The recorder was then so placed 
beside the large cylinder that the sharp edge of the needle ran in 
the middle ot the spiral groove when the cylinder was rotated. 
The cylinder was covered withasheet of soft tinfoil. During rotation 
of the cylinder, and while the membrane was not vibrating, the 
sharp edge ol the marker indented the tinfoil into the spiral groove; 
and when the membrane was caused to vibrate by sounds being 
thrown into the short cylinder by a tunnel-shaped opening, flic 
variations of pressure corresponding to each vibration caused the 
marker to make indentations m the tinfoil in the bottom of the 
groove. These indentations corresponded to the sound wave s 
To reproduce the sounds the recorder was drawn away from the 
cylinder, and the cylinder was rotated backwards until the recorder 
was brought to the point at which it started. Thu cylinder was 
then rotated forwards so that the point of the recorder ran over 
the elevations and depressions in the bottom of Hr- groove. These 
elevations and depressions, corresponding to the variations ol 
pressure of each sound-wave, acted backwards on the membrane 
through the medium ot the marker. The membrane was thus 
caused to move in the same way as it did when it was made to 
vibrate by the sound-waves falling upon it, and consequently move- 
ments of the same general character but of smaller amplitude 
were produced, and these reproduced sound-waves. Consequently 
the sound first given to the phonograph was reproduced with con- 
siderable accuracy. In 1878 Flcoming Jenkin and J. A. Ewing 
amplified the tracings made on this instrument by the sounds ... 
vowels, and submitted the curves so obtained to harmonic analysis 
{Frans. Day. Sor . I '.dm. xxviii. 745). The marks on the t in foil were' 
also examined by P. F. F. Grutzner, Mayer, Graham Hell, A. M. 
Fleece, ;i n< t Lahr (see The Telephone , the Microphone, and the 
Phonograph, by ('omit du Moncel, London, i88j; also The Speaking 
Telephone and Talking Phonograph , by G. B. Prescott, New York, 
1878). 

j The tin toil phonograph, however, was an impedes t instrument, 

| both as regards the medium on which the imprints were taken 
1 (tinfoil) and the general mechanism of the instrument. Many 
improvements were attempted. From 1877 to 18X8 Edison 
! was engaged in working out the details of the wax-cylinder 
phonograph. In 1XX5 A. (L Bell and S. Tain ter patented the 
I “graphophone," and in 1887, Emile Berliner, a German domiciled 
in America, patented the “ gramophone, ” wherein the cylinder 
was coated with lampblack, and the friction between it and 
the stylus was made uniiorin for all vibrations. Incidentally 
it may be mentioned that Charles C ross deposited in 1877 a 
. scaled packet with the Academic des Sriences, Paris, containing 
a suggestion for reprodui ing sound from a Scott phonautograph 
record. The improvements made by Edison consisted chiefly 
(1) in substituting for tinfoil cylinders or disks made of a waxy 
■ substance 011 which permanent re< onls are taken; (2) in substi- 
tuting a thin glass plate for the parchment membrane; (3) in 
improving the mechanical action of the marker; and (4) in 
driving the drum carrying the wax cylinder at a uniform and 
j rapid speed by an electric motor placed below the instrument. 

In Hie first plan*, permanent records can be taken on the wax, 
ulii^li is composed ol stearin and paraffin. ’Ibis material is brittle 
hut it readily takes the imprints made by the marker, which is 
now a tiny bit of sapphire. 'I he marker, when used for recording, 
is shod with a chisel shaped edge of sapphire; but the sapphire is 
rounded when the marker is used for reproducing the sound. The 
marker also, instead ot being a still needle coming from the centre 
ol the membrane or glass plate, is now a lever, weighted so as to 
keep it in contact with the surface of the wax. # A single vibration 
ol a pure tone consists of an increase ol pressure followed by a 
diminution jot pressure. When the disk ot glass is submitted to 
an increase oi pressure the action ol the lever is such that, while 



468 PHONOGRAPH 


the wax cylinder is rotating, Hit* point ot the marker is angled 
downwards, and this cuts deeply into the wax; and when there is 
diminution «>t pressure the point is angled upwards. so as to .at less 
deeplv. in reproducing the sound, the blunt end ot the marker 
runs over all the elevations and depressions in the bottom ol the 
groove cut on the wax cylinder. There is thus increased pressure 
transmitted upwards to the glass disk when the point runs over an 
i lev iitioii, and less pressure when the point runs over a depression 
on the vv i\ cylinder. The glass disk is thus, as it were, pulled 
inwards and thrust outwards with each vibration, but these pulls 



'and thrusts follow each other so rapidly that the ear takes tin 
cognisance of the ilitliriiue of phase ol the vibrations of the glass 
plate in imprinting and in ri producing. The vaiiatioils ot pressure 
are communicated to the glass plate, and 
these, bv the medium of the air, are trans- 
mitted to the drum-head of the ear, and the 
sound is reproduced with remarkable hdehlv . 

It is necessary lor accurate reproduction 
that the point of the marker be in the 
centre of the groove. In tin- ohh r plumo 
graphs this required accurate adpistmeiiL 
by a hue strew, but in newer lornis a 
certain amount ol lateral Mediation M 
allowed to the in irker, bv which it slip 
automatically into the groove. I \wi nlle 1 
improvements have been cilcc led in tin 
construction of the instrument. A pn\v ei I ul 
triple spring motor h. is been substituted Jm 
flu? eleelrie motor, and the circumference 
of the wax cylinder has boe-n increased 
from f >4 in. to 15 111., whilst the disk is 1 2 in. 
in diameter. 1 lie cyhndci s make about two 
revolutions per second, so that with the 
smaller cylinder the point ol the maiker 
runs over nearly 1 ; m in one second, while 
with the larger it run ■, ov ei about go in. I In- 
marks corresponding to the individual 
vibrations ol tones ot high pite h are there 
fore less likely to be crowded together 
with Ihe larger cylnuh r, and these higher 
tones in particular an more accurately 
reproduced. Jn a form «»1 instrument 
called the 200-t bread machine* motion ol 
the drum bearing the cylinder was taken 
otl a screw- the 1 bread ol which was -,»• to 
the inch, and by a system of gearing the 
grooves on the cylinder wen* 2<>o to tho 
inch, or of a,u inch apart. Jt was somewhat difficult to keep 
the marker in the grooves when they were so close together; and 
the movement is now taken directly oft a screw the thiqid of which is 
loo to tlu. inch, so that the grooves on the cylinder arc of an 


inch apart. thus with the large cylinder a spunl groove of over 
>00 yds. may be descnbed by the reta rder, and with a speed ol 
about two revolutions per second this distance is covei ed by the 
marker 111 about six minutes, liy diminishing the speed ot revolu- 
tion. which can be easily done, the tune may be considerably 
leu .-l belied. 

In the pin t e machine the disk is fixed to a (able which is minted 
at a lived speed ol about 70 rev olutions a minute. file s| re d of th<- 
hit* 1 «» I movement of the table is also iiUilonn. and by a regular 
|vrogres» ion bungs the wax blank under tbe sound-1 <>\ to tlm 
sapphire (lifting point, which del.iehes a line mibiokeii thread ot 
wax as il cats into the sut l.ice ol the blank to a depth <»f if to .p 
thousandths ot an iiu.li, beginning at about half an inch from the 
1 111 umtereiKe and loiiliiuimg the spn.d groove to within a couple 
of inches ol tin' i cut re, ai cording to the length of the 1 oisic to be 
icionhd. file essential dilletence between Hit- disk and c\ linder 
machine is that 111 the toinur the waves are recorded b\ horizontal 
motion our I lie disk, while in the latter the waves ai< recorded 
as indentations. 

fhe following is the modus a per until ot making a resold. 'Un- 
person making the record sings or plays in trout ol a I101 11 or funnel 
used for the put pose* of focusing 1 1n* soundwaves upon the 
1 diaphragm. The artist and *1 he tunnel are on one side "t a screen 
and the leeording apparatus in charge of an operator on the other. 
The arrangement ol the vaucuis msti umciits in llu recording 
room at proper lelativc distances fioni the' horn is of 1 he utmost 
imporlaiKe in oide-r to preserve the balance of tone. At about 
I ft . from t lie horn are* grouped t he violins and the wood w mil (flutes, 
oImk-s «iud clarinet s) ; behind the biass wind (horns, ti limpets, 
trombones and lubcis). and light at the back the violoncellos and 
double basses and tin- kettledrums and other instruments of 
percussion wlueh may be retpured. ( >11 the otlici side ol the screen 
is the sound-box and the recording c v linder 01 disk. 

: Cylinder rereads aie duplicated bv taking a plader cad, electro 

plating, and then lining it as a mahix. The disk record admils 
ot similar treatment. Attei (lusting with giaplnte it is elect m- 
j j »la led to about o nun. thic k. 'I bis forms the permanent or niaslu 
recced from which the- working n<-gali\es are made I »y taking wax 
impresses ol it and obtaining copper electros in tuni bom them. 
Ihe matrix is t In 11 liie kel plated and polished and is ready tor use' 
in ptessing out the commercial leeoids by means ol an hydraulic 
|>: < - f he mates ml r.se d being a lough and elastic substance ( ontain 
mg shellac and other compounds such as wood (hare cal, barium 
sulphate, eaitliv colouring matters and to! ton lloek. 

there is still a defect to be overcome in the gramophone, and 
that is tin.* hissing ot ihe* needle piodiucd by tuition both during 
ucording and intensified in reproduction. In cum device for 
rcmc-c lying this tin.- stylus acts like a stylographie png deposit kig 
on a polished surface a line stream of sonic- liquid which solidifies 
' and hardens very rapidly, iornnng a Millions ridge instead ot a 
groove in a wax blank. A negative is taken of ll 10 record and the 
matrix is made irom it in the usual way. 


Tie. lb- Mechanism of Edison Phonograph. 

I he auxeto-grairinphono or auxetophono, patented by Short in 
1 SgS and improved by the Him. C. A t . Parsons, is similar in scope 
l() the gramophone- but attains its results in a. different manner. 
I11 the Tarsons-^hoi t sound box there is 110 diaphragm, but a 
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column ot coni] >rt*ssi *. 1 air is controlled hv a delicately adjusted 
grid\aIvo consi ting of a metal comb rigidly connected to the 
stylus liar, so that as the needle niou-s the metal comb moves 
A\ith it , follow mg the lines ot vibration h\ed on the record and 
opening 01 closing Hie slots ill the valve seal. Tile column of 
< ompie -.sed air to which the valve gives aceess thus receives scans 
ot mini 1 1 e pulsations identical with those* which originally produced 
the* sounds lecuided. In connexion with the sound-box is the 
apparatus lor supplying compressed air, consisting of a sixth-horse 
power el ‘cine motor driving the compressor, an oii hlter. a reservoir 
and a dust collet tor to keep the air absolutely free from foreign 
Mibstances likelv to intcrfcic with the* action of the valve. 

Ihe ] >:M< t i< .1 1 possibilities of the gramophone are being 
realized in many countries. Matrices of the records of well- 
known artists have been depo-ab’d at the British Mnseuni 
arid at tiie Grand Opera in Baris. Austria established a public 
phonogram record office in iqo^, in which are collected folk 
souths and records of all kinds for enriching tjie department 
of etliiiograpm . 'I he same idea is being carried out in Germany 
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by private societies and bv royal museums. In Hungary records 
of tin' various dialects have been secured. The possibilities of 
the gramophone as a teacher are lar-reaehing, not only in the 
domain of inusie but in learning languages, cVe . • 

'l’o understand how the phonograph records and reproduces 
musical tones, it is necessary to remember (i) that pilch or 
frequency depends on the number of vibrations executed hv the 
vibrating body in a given period of tinny or on the duration 
of each vibration ; (2) that intensity or loudness depends on the 
amplitude of tin* movement of the vibrating body ; and (^) th:i.t 
quality , timbre or citing, first, depends on the form of the individual 
vibrations, or ratlur on the power the ear possesses of appreri 
ating a simple pendular vibration producing a pure tone, or of 
decomposing more or less completely a compound vibration into 
the simple pendular vibrations of which it is composed. If 
we apply this to the record of the phonograph, we find that, 
given a constant and sufficiently rapid vein* itv of the record, 
a note or tone of a certain pitch will be heard when the marker 
runs over a number of elevations and depressions corresponding 
to the frequency of that note. Thus if tie* note was produced 
by 200 vibrations per second, and suppose that it lasted in 
the music for ^ of a second, 20 marks, each made in ^ J, of a 
second, would be imprinted on the wax. Consequently, in 
reproduction, the marker would run over the 20 marks in , ‘ (1 of 
a second, and a tone of that frequency would be reproduced. 


9 10 # 11 12 

132,7 YD 1GM YD 201,2 VD. 25b, 6 YD. 


4G9 

The loudness would correspond to the depth of each individual 
mark on the cylinder or the width on the disk. The greater 
the depth of a series of successive marks produced by a loud 
tone, the greater, in reproduction, would be the amplitude of 
the excursions of the glass disk and the louder would be the tone 
reproduced. Lastly, the form of the marks corresponding to 
individual vibrations would determine the quality of the tone 
or note reproduced, by which we can distinguish the tone of 
one instrument from another, or the sensation produced by a 
tone of pure and simple quality, like that from a well-bowed 
tuning-fork or an open organ pipe, and that given by a trumpet 
or an orchestra, in whic h the sounds of many instruments are 
blended together. When the* phonograph records the sound 
of an orchestra it does not record the tones of eac h instrument, 
but it imprints the form of impression corresponding to the very 
complex sound-wave formed by all the instruments combined. 
This particular form, infinitely varied, will reproduce backwards, 
as has been explained, ^ 

bv acting on the glass 
plate, the particular 
form ot sound-wave 
corresponding to the 
sound of the orchestra. 

Numerous instruments 
blend their lories to 
make one wave form, 
and when one instru- 
ment predominates, or 
if a human voice is 
singing to the accom- 
paniment of the* orches- 
tra, another form of 
sound-wave, or rather a 
complex series of sound 
waves, is imprinted. 

When reproduced, the 
wave-forms again exist 
in the air as very com- id, 
plex variations ol pres- 
sure ; these act un the 
drum-head of the human 
ear, there is transmission 
to tin* brain, and there 
an analysis of the com- 
plex sensation takes 
place, and we distin- 
guish he trombone from 
the oboe, or the human 
voice from the violin 
obbligato. 

Many eilorls have been 
made to obtain graphic 
tracings of wave-forms 
imprinted on the wax 
phonograph records. 1 lice-; 

J. G. M‘ Kendrick look 
(1) c< lloidin easts of the 
surface, and (2) micro- 
pliotngruphs ot a small portion of the c vlnider ( Jouvti . of Anat. 
and Phvs . , July 1S03). Ib* also devised a phonograph recorder l>v 
which the* curves wire much amplified (Trans. Roy. So< . lulin ., 
vol. xxxviii. ; Pun. Roy. Sot. hdtn., 1N9O 1 897, ( )pe ning Address; 
Sound and Spenh Tlmr.v c/s u t rated t>y the Phnuttifruph, London, 

1 897 ; and Sihafet's V 7/ v.*. /<*/.. sol. ii., “ Vor.il Sounds," p. 1229). As 
already mentioned, so long ago as 1N7X Flccming Jcnkinand having 
had examined the marks on the tinfoil phonograph. lYofessor 
Ludiiwar Hermann, ot Kbnigsberg, took up the subject about 1890, 
using flu* wax-cylinder phonograph. He obtained photographs ol 
the curves on the wax cylinder, a beam of light reflected from a 
small mirror attac hed to tlievibratingdi.sk of the phonograph being 
allowed to tall on a sensitive* plate while the phonograph was slowly 
travelling. (For references to Hermann s important papers, see 
Schafer’s l*hvsndo»v, u. 1222.) Boeke, ot Alkmaar, ha^ devised an 
ingenious and accurate method ol obtaining curwes Iroin the wax 
cylinder, fie measured by means of a microscope tlu* transverse 
diameter of •the impressions on the surface of the* cylinder, on 
UUicrciit (ge nerally equidistant) parts ol the period, and lie inters 
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from these measurements the depth of the impressions on the same limits the rurves were calculated and reproduced, a-, in lig. 4, 
spot, or, in other words, he derives from these mcamremmls the ! line, the turves of the same vowel sounds on the same cylinder 
curve of the*vibrations of the tone which produced the impression 1 are shown by tuo methods, that ol Hermann and that of Boeke. 


A O 




Fig. 5. 


In fig. 5 we see the indentations on the vowel a, sung bv Dr Boeke, 
aged 53, on the notes c d c f g a h c', and near the frequencies ol 
i2JS, 144, it»(», 170-0, 1 92, 213 3, *'ind 23O. The numbers 33 to 
40 show the marks produced by the same vowel, sung by his son, 
aged 13. It will be* seen that the boy sang the notes exactly an 
octave higher. Fig. o shows the marks produced by some musical 

e’s 



(Avchiv. f.d. ges. Physiol., Bonn, Bd. t, S. 2»j 7; also Proc. Roy. Soi . 
tiffin., 1S9S). 

From a communication to the Dutch Otorhinolaryngological 
Society Dr Bock* has permitted the author to select the accom- 
panying illustration**, which will give the reader a fair conception 
# of the nature of the marks on the wax cylinder produced by various 
tones. Fig. 2 shows portions of the curves obtained by Hermann, 
and enlarged by Boeke one and a half times. The numbers 1 to 4 
refer to periods ol the vowel a (as in “ hard '), sung by Hermann 
on the notes c e g c\ Numbers 5 to «S show the curves of the vowel 
o (as in " go ”) sung to the same notes. The number of vibrations 
is also noted. Boeke measured the marks for the same vowels by 
his method, from the same cylinder, and constructing the curves, 
found the relative lengths to be the* same. In hg. 3 we see the 
indentations produced by the same vowels, sung by Hermann on 
the notes c e g c\ on the same phonograph cylinder, but delineated 
by Boeke after his method. The curves are also shown in linear 
fashion beside each group of indentations. From these measure- 


sounds. Each shows on the right-hand side the curve deduced 
from the marks, and under it a graphical representation of the results 
of its harmonic analysis after the theorem of Fourier, in which the 
ordinates represent the amplitude of the subsequent harmonic 
constituents. No. 41 is the period of the sound of a pitch-pipe 
giving a' (423 double vibrations per second), No. 42 the period of 
a Dutch pilch pipe, also sounding a' (424-0.4 double vibrations 
per second). No. 43 is a record of the period of a sound produced 
by blowing between two strips of indiarubber to imitate the vocal 
cords, with a frequency of 433 double vibrations per second. No. 
44 is that of a telephone pipe used by Hermann (503 double vibra- 
tions per second). Nos. 45 and 46 show the marks of a cornet 
sounding the notes a of 4- 400 double vibrations per second, and 
e of 300 double vibrations per second. In fig. 7 are shown a number 
of vowel curves for the vowels o, oe, a, k and 1. Each curve has 
on the right-hand side a graphical representation of its harmonic 
analysis. 'I he curves are in live vertical columns, having on the 
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Ic*ft-haud side ol each drawings, l>v Bockc's method, nt two pi-umli 
of the marks ol the vowel. The marks ;ire shown ior the 1 hitch, 
German, English and French languages. I'he sounds ol the vowels 
are o, like o in " go oc, like no in “ too w, like the Herman u 
in " Fiihrer a, like a in “ hard c, like a in “ take //, not in 
English words, but somewhat like c in “ bell and i, like cc in 
•• beer." The lirst section contains only Dutch vowel sounds, 
iMther sung or spoken by Boekr or members ol his lamilv. lhe 
second section i >mtains curves Irom the voice ot Prolessor Hermann, 
lhe third from i lie \ nice of the author from a cylinder sent by him 
to J)r Boeke, and the fourth from the voice of Mons. II. Manchclle, 
professeur de HnstituL des Sourds-Muets, also lorwarled bv him 
to Dr Bo(‘ke. 1’hus curves and marks ot the same vowel are shown 
Irom the voices ol men of four nationalities. 

On the construction ol the gramophone, see L. N. Keddie, fount. 
. 5 0i. .hi* 

PHONOLITE (Or. .sound, and X'Ous, stone), in petrology, 

a group of voh anir lavas containing much nephelinc and sanidinc 
feldspar. The term “ c linkstone M was formerly given by geolo- 
gists to many fine grained compact lavas, whic h split into thin 
tough plates, and gave out a ringing •sound when struck with the 
hammer. Some of these clinkstones were phonolites in the 
modern sense, but as the name clinkstone was used for a large; 
variety of rocks, many of whirh have no c lose affinities with one 
another, it luis been disc arded and “ phonolite " is substituted for 
it. The group includes rodcs which arc* rich in alkalis with 
onlv a moderate percentage* of silica; hence they contain no iree 
quartz but much alkali feldspxr (sanidinc and anorthoclase) and 
nephelinc. Large plates of sanidinc are often visible in the 
rocks; the nephelinc* is usually not obvious to the unaided eye. 
Most phonolites show fluxior struc ture, both in the orientation 
of their phenocry.sts and in the smaller c rystals whic h make; up 
the ground mass; and this determines to a large extent the platy 
jointing. Although vitreous and pumiceous forms arc* known 
they are rare, and in the great majority ol eases these roc ks are 
finely crystalline with a dullor shimmering lustre* in the ground- 
mass. Marked eharacteristrs are the readiness with which they 
decompose, and the frequency ot veins and cavities occupied by 
natrolite, analcite, scolecitt and other zeolites. Small black 
grains of augite or hornblende and sometimes blue specks of 
haiiync niav be seen in the rucks w hen they are fresh. 

The dominant, minerals are sanidinc, nephelinc, pyroxene, 
amphibole, various feldspatioids and iron oxides. The sanidinc 
is usually in two generation*, the first consisting ol large* e rystals 
of flattened and tabular slape, while the second generation is 
represented by small rectingular prisms arranged in paralle l 
treams in the ground-nuns; these feldspars are nearly always 
simply twinned on the ( alslmd plan. They contain often as 
much soda as potash. Thc.iephelinc takes the form of hexagonal 
prisms with flat ends, and nay be completely replaced by fibrous 
zeolites, so that it can onb be recognized by the outlines of its 
pseudomorphs. In some phonolites it is exceedingly abundant 

Sfci(). 2 | AL.O. 

I. Phonolite, Wolf Kock, Cornwall . . . [ 5<>\p» i 22 2q 

II. Phonolite, TeplitzcrSclilossbcrg, Bohemia ' 5K10 | 21*57 

III. Lcucitophonolite, locca Monfina, Italy. 58* 1 8 ! 10*50 

in the ground-mass, anc these rocks form transitions to the 
nephelinites(nephelinitoii phonolites) (see Pktrolooy, Plate III. 
fig. 1); in others it is scarce and the roc ks resemble trac hytes 
containing a little nephelinc (trachvtoid phonolites). 'The 
feldspathoid minerals, jodalite, haii\ ne and noscan, which 
crystallize in isometrr dodecahedra, are very frequent compo- 
nents of the phonolite: ; their crystals are often corroded or partly 
dissolved and their 01 times may then be very irregular. Small 
rounded enclosures el glass are often numerous in them. The 
pyroxenes may be pab green diopside, dark green aegirine-augite, 
or blackish green aegirine (soda iron pyroxene), and in many j 
cases are complex, he outer portions being aegirine while the 
centre is diopside. Fine needles of aegirine are often found in 
the ground-mass, "he commonest hornblende is dark brown 
barkevicite. Hiotitt and olivine are not really frequent in 
these rocks, and uuallv have been affected by resorption. 
The ordinary accesorv minerals of igneous rocks, apatite. 
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magnetite and zin cjn oc c ur in the phonolites, and '•phene is often 
rather common. Another mineral which is more frequent in 
phonolites than in many other rocks is brown melanite garnet. 

The majority of the rocks of this group are of Tertiary or 
Recent age, but in Sc otland Carboniferous phonolites occur 
in several localities, r.g. Traprain in Haddingtonshire 4 , also 
in the Eildon Hills and in Renfrewshire. In Brazil phonolites 
belonging to the same epoch are also known. 'There are several 
stricts in Europe where Tertiary or Recent phonolites occur 
! in considerable numbers, as in Auvergne (Mont Dore), the Eifel, 
and Bohemia. 'The Wolf Roc k which lies ofT the south coast of 
C ornwall, and is the site of a well-known lighthouse, is the only 
mass of phonolite in England; it is supposed to be the remains 
of a 'Tertiary lava or intrusion. The Canary Islands, Cape 
Verclv Islands, Sardinia, Aden. British East Africa and New 
Zealand contain many types of phonolites; they are known also 
in New South Wales, while in the United States phonolites 
occur in Colorado (at Cripple ('reek) and in the* Black Hills of 
South Dakota. • 

Eeucite occurs in plac e* of nephelinc in a small group of phono- 
lites (the leucitc-phonolites), known principally from Roeea 
Monfina and other places near Naples. Blue haiiyne is rather 
a conspicuous mineral in some of these roc ks, and they also 
contain a good deal of sphenc. When sanidinc, nephelinc and 
leucite all occur together in a volcanic roc k it is classed among 
the leucitophyrcs (see Pktrolooy, Plate III. fig. 2). 

The chemical analyses ol phonolites given below show that these 
rocks an* very rich in alkalis and alumina with only a moderate* 

| amount ol silica, while him*, magnesia and iron oxides arc* present 
j only in small quantity. They have* a close; resemblance in lliese 
I 1 riper ts to the nephelinc syenites of which they provide the effusive 
I types. * (J.S. F.) 

PHORCYS (Phorcts, Piiokcyn), in Cheek mythology, son of 
Pontus (Sea) and Gaea (Earth), father of the Graeac, the Gorgons, 
Scylla, and Eadon (the dragon that guarded the golden apples 
ol the liespcrides). In Homer (Odyssey, xiii. c/>) he is an aged 
sea deity, after whom a harbour in Ithaca was named. Accord- 
ing to Yarro (quoted by Servius in Acucitf , v. 824) Phorcys was 
a king of Corsica and Sardinia, who, having been defeated by 
King Atlas in a naval engagement in the course of which he was 
drowned, was subsequently worshipped as a marine divinity. 

PHORMIUM, or Nfw Zealand El ax (also called “ New 
Zealand hemp ”), a fibre obtained from the leaves of Phormium 
Inmx (n at. ord. Eiliaeeac), a native of New Zealand, the Chatham 
Islands and Norfolk Island. This useful plant is one of the 
many which were discovered by Sir Joseph Banks and I)r 
Solandcr who accompanied Captain Cook on his first voyage 
ol discovery. The seeds brought home by Banks in 1771 did 
not succeed, but the* plant was introduced by him to the Royal 
Gardens at Kew in 17.Sc), and was thence liberally distributed 
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| in Great Britain and the continent of Europe. It grows luxuri- 
antly in the* south of Ireland, where it was introduced in 1798, 
. and also flourishes on the west coast of Scotland, and is generally 
cultivated as an ornamental garden plant in Europe. It has 
been introduced for economic purposes into the Azores and 
California. 'The name Phormium is from Gr. <£«p//os, a basket, 
in allusion to one of the uses made of its leaves by the New 
Zealanders. 

In t its native country the plant is generally found near the 
coast. It has a fleshy rootstock, creeping beneath the surface 
of the soil and sending up luxuriant tufts of narrow, sword- 
shaped leaves, from 4 to 8 ft. long and from 2 to 4 in. in 
diameter. The leaves are vertical, and arranged in two rows as 
in the garden flag; they are very thick, stiff and leathery, dark 
green above, paler below, with the margin and nerve reddish- 
orange. Frpm the centre of the tuft ultimately arises a tall 
flower bearing stem, 5 to 15 ft. high, bearing on its numerous 
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branches a very largo number of lurid rod or yellow, somewhat j 
till Hilar llowers, recalling those of an aloe, and from i t c* 2 in. | 
long. After dowering the plant dies down, hut increase?, hy j 
new lateral growths irorn the rootstock. The plant will grow j 
in almost any soil, blit best on light rich soil, hy the side of 
rivers and brooks, where sheltered irom the wind. 

Phnriiiium has been treated as a (iilfivated plant in New 
Zealand, though only to a limited extent; tor the supplies of the 
raw’ material dependence has been principally placed on the abun 
dance of the wild stocks and 011 sets planted as hedges and boundane , 
by the Maoris. Among these people the tibre has always been an 
article ot considerable importance, yielding cloaks, mats, cordage, 
fishing lines, Ac., its valuable jnoperties having attrac ted the atten- 
tion of traders even before tuluiiisi-; settled in the islands. 1 he 
leaves, for fibre yielding purposes, eome to maturity in about 
six months, and the habit of the Maoris is to cut them down twice 
a year, rejecting the outer and leaving the central immature leaves. 
I’hoimium is prepared with great care by native methods, only the 
mature fibres train the under side ot the leaves being taken. These 
are collected in water, scraped over the edge of a shell to tree them 
from adheimg cellular tissue and epidermis, and mure than once 
washed in a running stream, followed by renewed scraping till the 
desired purity ot fibre is attained, dins native, process is exceed- 
ingly wasteful, not more than one-tourth of the leaf fibre? being there- 
by utilized. Hut up till 1SO0 it was only native prepared pliormium 
that w:is known 111 the market, and it was on the material so care- 
fully, but wastetully, selected that the reputation of the fibre was 
built up. 1 he troubles with the Maoris at that period led the 
colonists to engage in the industry, and the sudden demand tor 
all available fibres caused soon afterwards by the C'h il War in 
America greatly stimulated their endeavours. Machinery was 
invented lor disintegrating the leaves and freeing the fibre, and at 
the same time experiments ware made with the view ot obtaining 
it bv water-retting, and by means of alkaline solutions and other 
chemical agencies. Hut the fibre produced by these rapid and 
ecoilomn al means was very interior in quality to the product of 
Maori handiwoik, mainly because weak and undeveloped strands 
are, by machine' preparation, unavoidably intermixed with the per- 
fect fibres, which alone the Maoris select, and so the uniform quality 
and strength of the material are destroyed. The New Zealand 
government in 189* ottered a premium of M 7y> tor a machine 
which would treat the fibre satisfactorily, and a further /250 lor 
a process of treating the tow; and with a view to creating iurllnr 
interest m the matter a member ol a commission of inijuiry visited 
England during 4 i 897. The premium was again issued itt 1809. 
In 1903 it was stated that a German chemist had discovered a 
, method of woikmg and spinning the Now Zealand fibre. An idea 
of the extent of the growth ot the fibre may be gathered from the 
fact that the; exports lor 1905 amounted to 28,877 bales at a value 
of nearly 4700,000. 

Pliormium is a c ream coloured fibre with a fine silky gloss, 
capable ot being spun and woven into many of the heavii r textures 
for which flax is used, eitlnr alone or in combination with flax. 
It is, however, principally a cordage fibre, and 111 tensile strength 
it is second only to mamla hemp; but it does not bear well the 
alternations of wet and dry to which ship ropes are subject. The 
fibre has come into use as a suitable material lor binder- twine as 
used ill sell binding reaping machine-,. 

PHORONIDEA, a zoological order, containing a single genus 
Phorunis, which is known to be ot practically world wide dis- 
tribution, while there are many records of its larva, Aitimtrocha , 
from localities where the adult has not been found. Phoronh is 
often gregarious, the tubes which it set retes being sometimes 
intertwined in an inextricable mass. These associations of 
individuals can hardly In* the result of the metamorphosis of 
a corresponding number of larvae, but are probably due to a 
spontaneous fragmentation of the adult animals, each such 
fragment developing into a complete Phoronh (J)e Selvs-Tong- 
champs). The animal is from a quarter of an inch to six ini lies 
(P- australis) in length. The free end of the long vermiform 
body ends in a hor.seshoe-shaped “ lophophore," or tentacle- 
hearing region (fig. 1, a), which strikingly resembles that of the 
Phylactnlaematous Poly/oa (see Holyzoa). 

In some species (tigs. p the two ends of the lophophdre ale 
rolled into spirals. An oral view' of this region (tig, z) shows : 
the mouth (/»), continuous on either side with tin- groove between 
the two series nf tenatcles; the anus [a), in ihe middle line, at no 
great distance from the mouth; a transversely elongated epistonie 
(r/>), between the mouth and the anus; and, in the concavity ol 
the lophopfiore, Jhe apertures of the nephridia ( n.o .) which, accord- 
ing to De Sclys-I^mgchamps, open into the two large sensory or 
glandular " lophophoral organs" the orifices of which are seen at 
gl. The mouth leads into the oesophagus, which extends straight 
down the body nearly to the aboral end or “ ampulla," where it 


dilates into a stomach, from whit h the ascending limb of the 
U shaped alimentary canal passes directly to the anus. Ihe 
coelomic body -cavity is divided by a transNer.se septum (tig. j. s) 
which lies near the bases ot the tentacles. I lie pracsept.il or lnpho- 
pliotal coelom is continued into each ut the tentacles .mil into the 



(After Allnuimi.) 

Pig. i. — T he Tentacular End of Pho unis, with most of the tentacles 
rcmovel. 

a, The lior-,eshoe-shaped loplio /, P.llerent vessel. 

phorc. fgOiie of the two efferent loplio- 

h. Mouth. phoral vessels, uniting to 

<, Optical section ol theepistuine turin /. 

(seen immediately below the //, Dorsal or afferent vessel, 
end ot the reference line). /, Hody-wall. 

(I, Oesophagus. h, I’Ti -*e* l bases ot the tentacles, 

f, Intestine. 

epistonie. 'The postseptal coelom is partially divided by a ventral 
mesentery which is attached along tie entiie length of the convex 
side ot the loop ot the alimentary canal {n, a") and by two lateral 
nu sent cues (n') which further count 1 the oesophagus with tl)C* 



(Afi<*r I tent mu. ) 

p’fG. 2. — Dorsal View of Phonon , mtslnlls, showing the spirally 
coihd end, ol the lojlit pliore. 


a. 

Anus. 

m. Postion of the mouth. 

D, 

Posterior surface. 

n.o ., >ejhndial surface. 

'P* 

Epistonie. 

n.o., Nepiridiul opening. 

kK 

J,o]>ho])horal organ. 

o.t., Ha as of outer tentacles. 


Bases ol inner tentacles. 

V, Ant e i or surlacc. 


body-wall. Each neplitidium is provided with either one or two 
I funnels which open into the post septal division of the coelom (nc.f). 
The nervous system lies in the epidermis, extenally to (he basement- 
membrane. A genet al nerve-plexus probmly exists over con 
sideiable parts ot ihe skin, and then* are special nervous concen- 
trations in the region of the epistonie and abng a double crescent 
f.V) which follows the parietal attachment oft he coelomic septum, 
'flic part winch lies at the base of the epistmie is morphologically 
dorsal in position. It is said by Schulte (n) t< develop, in specimens 
which are regenerating the lophophoral end, from an invagination 
>f the ectoderm; and in this condition is cmpaied by him \'ith 
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the hollow central nervous system of some Entoropneusta and of 
Vertebrates. 'I ins cumpaiison is not admitted by De Selys- 
Longc hamps. I'he vascular system contains numerous red blood- 
corpuscles. The principal blood channels are two longitudinal 
vessels which run down the entire length of the body, and are 
known as the " afferent '* vessel (af) and the “ efferent '* vessel 
(ef) respectively, from their relation to the tentacles. According j 
to researches m by 1 >e Sclys-Longchamps, the Hood is dm on I 

by the alien-iH \ essel f{/) to a crescentic lophnphnral \essel (d.v.) : 
which supplies • he tentac h-s. Fneh of these contains a single blindly 



(From Fowler, after Fenli.mid 

Fig. 3. Diagram of oral end f >f Phoronis austialis, 
seen from tie lett side. 

a. Oesophageal (ventral) mesen- A’, rust-oral nerve-trad at 
tery. base of lophophore. 

a\ Right lateral mesentery. >/- .//., Duct of nephridium. 

ti\ Intestinal mesentery. •'<■./., Larger nrphndial funnel. 

af, A llercnt vessel. ’ nc.n., External opening ot ne 

an, Anus. pliridmm. 

D, Posterior surface. tr, Oesophagus. 

d.v., Mfereiit liophophoral vessel. o.t.. Bases ol outer tentacle-.. 

ef, Efferent vessel. /»\ Intestine. 

cp, F.pistome. Right efferent lophuphoral 

gl, Lophuphoral organ. vessel. 

i.t., Bases of inner tentacles. x, Coelomic septum. 

m, Mouth. V,‘ Anterior side. 

ending vessel which bifurcates at its base (sec tig. 3). One of these 
branches communicates with the afferent lophuphoral vessel, 
while the other one opens into the crescentic elleicnt lophnphnral 
vessel (r.v.). From this 1 lie blood passes into two lateral vessels 
which pierce the coelomic septum (5.), the right vessel proceeding 
on the anterior side of the oesophagus, as shown in fig. 3. to elleot 
a union with the left one, and thus to constitute the main eUeicnl 
vessel, which gives off numerous caecal branches as it passes down 
the body, lienee the blood returns once more to the afferent 
vessel through a splanchnic sinus which surrounds the stomach. 
The circulation is maintained by the rhythmical contraction of 
the afferent vessel and by less regular contractions of some of the 
other vessels. The reproductive organs lie on the lett side, near 
the aboral end, both ovary and testis being present in the same 
individual in some of the species. They are said to be developed 
from the coelomic epithelium which covers the efferent vessel or 
its caeca. The reproductive colls pass to t lie? exterior by means 
of the nephridia. Reproduction by budding docs not occur, 
although spontaneous fragmentation of the body, followed bv 
complete regeneration of each of the pieces, is known to take place. 
Regeneration of the tentacular end of the animal is ot frequent 
occurrence. 

Development and Affinities . — The eggs of Phoumis are small and 
usually undergo their early development attached to the tentacles 
of the adult. The attachment is probably etfccted (Masterman) 
by the secretion of the lophophural organs (fig. 2, gl.). Alter tin? 
formation of an invaginato gastrula the larval form is rapidly 
ac quired. On quitting the shelter of the. parent tentacles the embryo 
becomes a pelagic larva, known as A ctinotiocha (fig. 4) charactenzed 
by the possession of a line of tentacles running obliquely round the 
body. Locomotion is effected principally by means of a posterior 
ring of cilia surrounding the anus. I'he mouth (o) is in front of 
Hit! tentacles, on the' ventral side, and is overhung by a mobile 
pracnral hood, in which is the principal part of the nervous system. 


An oblique septum which follows the bases of the tentacles and 
corresponds with that of the adult animal divides the body-cavity 
into two portions. The post septal division is a coelomic space, 
partially subdivided by a ventral mesentery. The praeseptal 
cavity is a vascular space, since it is in free communication with 
the doisal vessel ot tin* larva, and it persists in part as the two 
lophophoral vascular crescents ot the adult. It contains two tufts 
of peculiar excretory cells, described bv (ioodricli (5) as “ soleno- 
evtes/’ which surround the blind ends of a pan of nephridia. 
These pass backwards through the septum ami open to the exterior 
ventraUv. After the Aitiiwtroihu lias led a pelagic life for some 
lime it develops a large ventral invagination ot ns body-wall 
(fig. 4, 2, iv.). At the metamorphosis, this sac is everted and the 
alimentary canal is drawn into it in the form of a loop (tig. 4, j, 4). 
Most of the praetentacular region and the laivai tentacles separate 
off, being then taken into t lie* aliinentaiy canal, where they aic 
digested. The relations of the surfaces after the metamorphosis 
are clearly very different from those which obtained in the larva. 
I'he dorsal surface of the adult is the one between the mouth and the 
anus, while the median ventral line is the one which corresponds 
with the convexity of the alimentary canal, dins view of iho sur- 
faces is, however, disputed by De Selys-Lnngchamps, vs ho regards 
the aboral extremity of the adult as the posterior end. 

The development of Phoronis was supposed by ('aid well (2) to 
| furnish the explanation of the relations ol I In* sut faces in Brachio- 
I poda, Rolyzoa and perhaps the Sipunculoid Oephyiea, in which 
, the ontogenetic evidence is less clear. Caldwell’s views were 
accepted by Lankestcr (8) in the qth edition of this work, the 
Phylum Podaxonia being there instituted to include the groups 
just mentioned, together with the Pterobranchia. The peduncle 
of the Brachiopoda was supposed to correspond with the everted 
ventral sac of Actinotrocha, but the question is complicated by the 
j want of any complete investigation of the development of the 
, Brachiopoda, and by the absence of the amis in the majority of 
j the genera. There is, however, a considerable amount of ic- 
semblancc between the lophophore of Phoronis australis, with its 
i spirally twisted ends, and that of a typical Bracliiopod; nor do tin* 
structural details of the adult Brachiopods forbid the view that 
they may be related to Phoronis. Tlic comparative study of the 
development dors not support the hypothesis that the Polyzoa 
(q.v.) are comparable with Phoronis. In Pediulhna, the only 
Polyzoon in which the alimentary canal of the larva is known to 
become that ot the lirst adult individual, the line between the 
mouth and anus is vential in the larva ; and since there is no reversal 
of the curvature ot the digestive loop during tlu* metamorphosis 
it must be reg.uded as ventral in the adult. There are, indeed, 
remarkable similarities between the external characters of the 
PhyKictol.irm.it ous Polyzoa and the Phoronidc*. and notably be- 
j tween their lophophores. The supposed occurmue of a pair of 
I nephridia in certain Phylactolaemata. in a position coricsponding 
with that of the nephridia of Phoioms, must, also lie mentioned, 



Fit.. 4. Diagrams illustrating the Mrtamoi phosis of Aitimdroiha. 


AB, Ant eroposfrrior axis. Commencement ol theiueg.i- 

DV, D nsoventral axis. morphosis. 

i, 2, Actinotrocha. 4, Later stage in the metamor 

pho-iis : a , anus; ventral 
invagination; o, mouth. 

although it has been maintained that the “ nephridia ” of Phyl.it 
tolaemata are merely ciliated portions of the body-cavity anti no* 
indeed nephridia at all. But a serious objection to the comparison 
is that tlie development of Phylactolaemata can be explained by 
supposing it to be a modification of what occurs in other Polyzoa, 
while it appears to have no relation whatever to that 0/ Phoronis. 

Most observers consider that Actnwhoiha is a highly modified 
Trot hosphei e, and this would give it some claim to be regarded 
as distantly related to the Kntoproct Polyzoa and to other groups 
which have® a Trochospherc larva. 




Ph or on is hns long boon regarded as a possible ally of Rhabdoplrin a 
(see Ptkrohranchia); and Mastcrman (io) has attempted to 
demonstrate the existence in Adniotrocha ut most of the si met ures j 
which oeeur in the Pterobranchia. According to his mow the j 
praeoral hood of Aitinotioiha (ct. lig. .\) corresponds with the 
“ proboscis " of Pterobranchia ; the suco-eding region. as l.ir a> , 
the bases of the tentacles, with the collar; and the post-tentacular J 
region with the metasome. Mastennan’s more detailed coinpaiisoiis 
have for the most part been rejected by other mot phologi.-Us. t>no 
of tlit' most forimd.ihlt* ditlioulties in the wav ot the attempt t * » 
reduce Adinotioihn to the Pterobrnnchiate tvpo ot structure is the 
condition ot the coelom in the former. 1 here is indeed a perfectly 
definite transverse septum which divides the bodv cavity m tlu- 
region of the tentacle bases. Even if it be admitted that the post- i 
septal space- mav be the metasoinatie cavity, the praeseptal space' 
i an hardlv be regarded as coelomic in nature, since it is in continuity 
with the vascular system; while .Mastennan's conclusion that the 
e.n ity of the praeoral liood (the* supposed probo.se is i a vity) is , 
separated from that ot the supposed collar has receive! 1 no con- 
firmation. In spite ol these diliicultics it must be conceded that 
the dorsal flexure ot the alimentary canal ot the Pterobranchia 
is very Pliovoni < like. It has. moreover, been shown (see especiallv ; 
(loodriih, 5) that shortly before its metamorphosis, Aitinotrocha 
dc\ clops a coelomic space which lies immediately in front of the 
oblique septum, and fives rise later to the cavity ot the luphophore j 
and tentaclis. Regarding this as a collar 1 .1 \ it v. it becomes 
possible to agree with Mastennan that the region shown in fig. 4, 1, i 
between the tentacles and the praeoral liood, is really a collar j 
the coelom of which develops relatively late. It will be noticed ! 
that the lophophorc of Photon/ s is. on tins assumption, a derivative 
of the collar just as it is in the Pterobranchia. The epistome of ! 
the adult Phoioiiis cannot wadi be the proboscis since its cavity is J 
continuous with the lophophoral coelom, and because* tin* praeoral 
liood of At tinotrorha is entirely lost at the metamorphosis. It. is 
possible that this consideration will account tor the want of an 
anterior bodv-eavitv in Phvronis. Since tin* proboscis is a purely 
larval organ in this genus, it may be supposed that the coelomic 
space which ptoperly belongs to it fail.- to develop, but that the 
praeoral hood itself is none the 1< ->s the morphological repi csentutiv e 
of the proboscis. In spile ot the criticisms which have been made 
on the conclusion that Plioronis is allied to the Pterobranchia. ii 
is thus possible that the view i-. a sound one, and that the Phoroniden 
should take their place, with the ILntcropneusla and the*. Ptcro- 
bratu hia. as an order of the Hemic hordata. 

Hi uuor, raimi y. — (1) IVnhatu, Quail, foitrn. Mir. Site. xxx. 125 
(1890); (2) CaMwell, Pioc. Roy. Soc. xxxiv. 471 (iSSp; ( \) Cori, 
Zcitschr. wiss. Zool. li. 480 (1S91); (4) fowler, art. “ 1 lemiehorda." 
Ency. Brit. xxix. 2f(q (1002); (5) Goodrich, Quart. Joitrn. Mu. So/. 
xlvii. 104 (1^04); (o) Jlanner. Stbaeja Rep. xxv i. nj. his (Plcro- 
kranchia) (1905); (7) Ikeda, /. Coll. Sci. Japan, xm. 507 (n)tu); 

(8) Lankestcr, art. " Polyzoa," Eiuy. Brit . xix. 4 ;o, | ;; (1SS3); 

(9) He Selvs-Longchamps. Auh. hiol. xviii. 49s (1002); 11 /ss. 
Mcctr\unt. (X.F.) vi. Abt. Helgoland (1904), Holt 1.; Mtni. dassc 
sci. ac ad. hrlgiqur, vol. i. ( 1 <>« >4) ; l-auna it. I-hoa (1. i\ Xca/'t !, 
40 Monogr. (1907); (10) Mastennan, Quart. Jouni. Mu. Snc. xl. 
281 (1898); xhii. 475 (loot)); (ri) Schultz, Zatsckr. a Z<>ol. 
lxxv. 491, 47 ^ (zo*m) ; (i -0 Shearer, Mitth. rani. Slat. X at pel, 
xvii. 4S7 (iyoo); (1 i) Shipley, Cambr. Xat. Hist. ii. 450 (1890). 

(S. 1 *. 11 .) 

PHORORHACOS, the best -known genus of the extinct 
Patagonian Stercornithcs (set* IIikd ; Fossil). Among the hones 
found in the strata of the Santa (Yu/ formation (now considered 
as mainly of mid-Miocene date) was the piece of a mandible 
which V. Ameghino describe! 1 in 1SS7 as that of an edentate 
mammal, under the name of Phoiysrhaeos lonyissinuis {Bold. 
AIus. de la Plata , i. 24), In 1891 (Rev. Argnil. Hist. Xat. i. 225) 


Ti e-c birds were at fir * 4 . considered as either belonging to the 
Ratitae, or at least related to them, until C. \Y. Andrews, alter 
much of the interestingmaterial had been acquired by the Pritish 
Museum, showed the gruiforrn affinities of Phororhaeos (Ibis, 
tS()f>, pp. i 12), a conclusion which he was ablv to fut liter cor- 
roborate after the clearing of the adherent stony matrix from the 
skulls (Tr. Z. S. ujor , xv. pp. 55 S(>, ]>ls. 1 j 17). 'The skull 
of Ph. lonyissiniitS is about 2 it. long ‘and 10 in. high; that 
of 7 V/. injlatus is 1 j in. long, and tliis creature is uppo-ed 
to ha\e Hood only 4 ft. high at the middle of the bn- k. The 
under jaw is slightlv curved upwards and it contain, a large 
foramen as for instant e in Psophiu and in Alydnia. 'flu* 
strongly hooked upper beak is very high, and very much com- 
pressed laterally. The palate is imperfectly desmog millions, 
as in Didudophus , with an inconspicuous vomer. The quadrate 
lias a double knob lor its articulation with the skull, and basi- 
ptengoid processes an* absent. What iittle is known of the. 
shoulder-girdle (breastbone still unknown) points to a ilightless 
bird, and so do the short wing bones, although these are stout. 
The pelvis has an isc hiadic foramen. The hind nmbs are dis- 
tinctly slender, the tibia of Pit. iii/la/us being between 15 and 
i(> in. in length. 

For further detail sec* F. Ameghino, " S nr k.-> oiseaux fissile-, de 
la Pat agonic," Bold. inst. geotfr. arqcntino , xv., ehs. 11 ami 12 
(1805); F. P. Moreno and A. Mcrccral, Catalano dr U/ pajavos 
Jostles dr la Rrpithlua Au;nitnia, An. Mus. La J'lata ( 1 * • > 1 ; with 
21 plates). (II- F. G.) 

PHOSGENITE, a rare mineral consisting of lead chloroear- 
lionate, (Pb(.'l).,('( )... 'The tetragonal (holosyinmetrie) crystals 
are prismatic' or tabular in habit, and are bounded by smooth, 
bright faces: they are usually colourless arid transparent, and 
have a brilliant adamantine lustre. Sometimes the crystals 
have a curious helical twist about the tetrad or principal axis, 
'lhc* hardness is 4 and the specific gravity 6*4. The* mineral is 
rather seethe, and consequently was early known as " corneous 
lead ” (Ger. Iloniblei). The fanciful name phosgenitc was 
given by A. Urcithaupt in 1S20, Irom phosgene, the old name 
ol c arbon oxychloride, because* the mineral contains the elements 
1 carbon, oxygen and chlorine. At (Yomford, near .Matlock, it 
j was long ago found in an old lead mine, being associated with 
: angle-site and matloekite ( Pb.,( )('!.,) in cavities in decomposed 
: galena: hence its common name crmifortite. Tine crystals are also 
i found in galena at Montc-poni ne ar Iglesias in Sardinia, but the 
1 largest are those recently found near Pundas in Tasmania. 
! (Yystals of phosgenitc, and also of the corresponding bromine 
! compound [PbRr] .CO.,, have been prepared artificially. 

(F. J.S.) 

PHOSPHATES, in chemistry, the name given to salts of 
I phosphoric- acid. As stated under Vuosmours, phosphoric 
I oxide, P.,<),, combines with water in three proportions to mnu 
| IkP-PAF orHPO.j, met nphnsphorie acid ; 2 1 1 ..O' 1 *./ ) ( or ! I ( P ,( 
p\ rophosphoriV arid; and 4II J ) P.,() :i or 1 l-.Pf ),, orlhophosphoric 
! or ordinary phosphoric acid. These acids each give origin to 
several series of salts, those of ordinary phosphoric acid being 
! the most important, and, in addition, arc* widely distributed 
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(Hum lifc-si^c mud. I in Urit. Mu.-. N.it. Hi-i.) 

Skull ol Pl.ororhaco.-, longissiuuis. 

he amended the name and recognized the bone a.- that of 
a bird, Phororhacos , which with Brontornis and others eon 
Stituted th£ fan^ly Phororhacidae. About six sjimcs of tin- 
type genus are now known, the most complete being Ph. inflatus , 
with skull, mandible, p»*l\'is, limbs and some of thd \ertebia« i . 


in the mineral kingdom (sec belcw .under Mineral Phosphates). 

Orthophosphoric* acid, ll ;; P() r a iribasie acid, is obtained 
by boiling a solution of the pentoxide in water; by oxidizing 
red phosphorus with nitric acid, or yellow phosphorus under 
lhc* surface of water by bromine or iodine; and also by decompos- 
ing a mineral phosphate with sulphuric acid. It usually forms 
a thin syrup which cm concentration in a vacuum over sulphuric, 
acid deposits hard, transparent, rhombic prisms which melt at 
li*7°. On long heating the- syrup is partially com erted inLo pyro- 
( phosphoric and metaphosphoric acids, but 011 adding water and 
; boiling the ortho-acid is re-formed. It gives origin to three 
classes of salts: M'Tl.HO, or M'HjP/V’ M'ollPO^r M'YIPO,, 
M'.jPO^, M YP./h or M'"P()j, whe rein M^M'VM ' denote a mono-, 
j <li-,ancl tri-valcnt metal. '1’he first set may be called monometallic', 
the second elimetallir, and the* third trimetallic salts. Per-acid 
I ,alts of the alkalis, e.y. (K,N r a,NH 4 )jr :) (P 0 4 ).,, an* also known; 
t these may be regar li-d as composed ol a neaioni tabic pho'qihatc 
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with phosphoric acid, thus The three principal 

groups differ remarkably in their behaviour towards indicators. 
The nionomeUHir salts are strongly acid, the dimetallic are 
neutral or faintly alkaline, whilst the soluble trimetallic salts 
are strongly alkaline. The monometallic salts of the alkalis 
and alkaline earths may he obtained in crystal form, but those 
of the heavy metals i*rc only stable when in solution, 'flu* 
soluble trimetallic salts are decomposed by carbonic acid into 
a dimetallic salt, and an acid carbonate. All soluble orthophos- 
phates give with silver nitrate a characteristic yellow precipitate 
of silver phosphate, Ag a PO.,, soluble in ammonia and in nitric 
acid. Since the reaction with the acid salts is attended by 
liberation of nitric acid : N*aH.,PO, | $AgN()., — Ag y P(), { NaNO.. 

I 2HNO.,, Na.,HP 0 4 h3AgN(.V-Ag>() r l iNaNO s + IIN 0 3 , it 
is necessary to neutralize the nitric acid if the complete pre- 
cipitation of the phosphoric acid be desired. The three series 
also differ when heated : the trimetallic salts, containing fixed 
bases are unaltered, whilst the inonp- and di-metallie salts yield 
meta- and pyro-phosphates respectively. Jf the heating be with 
charcoal, the trimetallic salts of the alkalis and alkaline earths 
are unaltered, whilst the mono- and di-salts give free phosphorus 
and a trimetallic salt. Other precipitants of phosphoric acid 
or its salts in solution are : ammonium molybdate in nitric 
acid, which gives on heating a canary-vellow precipitate of 
ammonium phosphomolybdato, i2[MoO a ] (N 1 I 4 ) 3 P 0 4 , insoluble 
in acids but readily soluble in ammonia; magnesium c hloride, 
ammonium chloride and ammonia, which give on standing in 
a warm place a white crystalline precipitate of magnesium 
ammonium phosphate, Mg(NH 1 )P 0 ,’ 6 IJ., 0 , which is soluble in 
acids but highly insoluble in ammonia solutions, and on heating 
to redness gives magnesium pyrophosphate, Mg 2 P.> 0 7 ; uranic 
nitrate and ferric chloride, which give a yellowish-white pre- 
cipitate, soluble in hydrochloric acid and ammonia, but insoluble 
in acetic acid ; mercurous nitrate which gives a white precipitate, 
soluble in nitric acid, and bismuth nitrate which gives a white 
precipitate, insoluble 1 in nitric acid. 

Pyro phosphoric Acid , II , 1 \, 0 7 , is a tetrabasic acid which may be 
regarded as derived by eliminating a molec ule of water between 
two molecules of ordinary phosphoric acid; its constitution may 
therefore be written (H 0 )./)P , 0 , P 0 ( 0 H).,. It may be obtained 
as a glassy mass, indistinguishable from metaphosphoric ac id, 
bv heating phosphoric' acid to 215 0 . When boiled with water 
it forms the ortho-acid, and when heated to redness the meta- 
acid. After neutralization, it gives a white precipitate with 
silver nitrate. Being a tetrabasic acid it can form four classes 
of salts; for example, the four solium salts Na ( l\,0 7 , Na ;{ Hl\,() 7 , 
Na. 1 H.,P„ 0 7 , Nall.<]\() 7 are known. The most important is 
the normal salt, Na 4 P a 0 7 , whic h is readily obtained by heating 
disodium orthophosphate, Na.JII > 0 4 . It forms mouoelinic* 
prisms (with toH.,0) which are permanent in air. All soluble 
pyrophosphates when boiled w r ith water for a Jong time are 
converted into orthophosphates. 

Metaphosphoric Acid , HPO y , is a monobasic arid which may be 1 
regarded as derived from orthophosphoric: acid by the 1 abstrac tion 
of one molecule of waiter, thus li 3 PD 4 — H.,0 1 1 PO.,; its constitu- 

tion is therefore (IIO)PO.,. The acid is formed by dissolving 
phosphorus pentoxide in cold water, or by strongly heating 
orthophosphoric* acid. It forms a colourless vitreous mass, 
hence its name glacial phosphoric acid.” It is readily soluble 
in water, the solution being gradually transformed into the ortho- 
acid, a reaction whic h proceeds muc h more rapidly on boiling. 
Although the acid is monobasic', salts of polymeric' forms exist of 
1 he types (MPO ;{ ), , where h may be j , 2, 3, 4 , 6. They may be ob- 
tained by heating a monometallic' orthophosphate of a fixed base, 
or a dimetallic orthophosphate of one fixed and one volatile base, 
e.g. mierocosmic salt : MH,P 0 4 - MP 0 ..-fH, 0 , (NH t ) NaHPOj = 
NaPCL | NH y 4 H, 0 ; they may also be obtained by acting 
with phosphorus - pentoxide on trimetallic orthophosphates: 
Na y PO r |-PT), - 3NaP0 3 . The salts are usually non-crystalline 
and fusible. On boiling their solutions they yield orthophos- 
phates, whilst those of the heavy metals on boiling with water 
give a trimetallic orthophosphate and orthophosphoric acid • 


3AgPO ;i I-3ILO - Ag.JHlj f 2ll 3 PO r On heating with an oxide 
or carbonate they yield a trimetallic; orthophosphate, carbon 
dioxide being e\olved in the latter case. Metaphosphoric acid 
j can he distinguished from the other two acids by its power 
! of coagulating albumen, and by not being prec ipitated by mag- 
i’ nesium and ammonium chlorides in the presence of ammonia. 

i .... . ( c - E -:> 

! Mineral Phosphates. -Those 1 varieties of native calcium 
phosphate which are not distinctly crystallized, like apatite (</.?».), 

1 but occur in fibrous, compact or earthy masses, often nodular, 
and more or less impure, arc* inc luded under the general term 
phosphorite. The name seems to have been given originally 
| to the Spanish phosphorite, probably because it phosphoresced 
j when heated. This mineral, known as Estremadura phosphate, 
occurs at Logrossan and (Yu crcs, where it forms an important 
deposit in clay -slate. It may contain from 55 to 62 % of calcium 
phosphate, with about 7 % of magnesium phosphate. A some- 
what similar mineral, forming a fibrous incrustation, with a 
mammillary surfac e, and containing about 9 % of calcium carbo- 
nate, is known as stafTelite, a name given by A. Stein in iS 6b 
from the locality StafTcl, in the valley of the Lower Lahn, 
where (as also in the valley of its tributary the Dill) large deposits 
of phosphorite occur. Dahllitc is a Norwegian phosphorite, 
containing calcium c arbonate, named in 1888 by \V. (\ Brcigger 
and H. Backstrcjm after the Norwegian geologists T. and J. 
Dahll. Osteolite is a white, earthy phosphorite occurring in the 
clefts of basaltic rocks, named in 1K51 by J. ('. Bromcis from 
the Greek orrreor, bone. 

Phosphorite, when occurring in large deposits, is a mineral of 
much economic* value for conversion into the superphosphate 
largely used as a fertilizing agent. Many of the impure sub- 
stances thus utilized are not strictly phosphorite, but pass 
under such names as “ ruck -phosphate/ 1 or, when nodular, as 
“ coprolite ” (7. 7>.), even if not of true coprolitic origin. The* 
ultimate source of these mineral phosphides may he referred 
in most rases to the apatite widely distributed in crystalline 
rocks. Being soluble in water containing carbonic* acid or 
organic acids it may be readily removed in solution, and may 
thus furnish plants and animals with the plTospluites required 
in their structures. On the dec ay of these structure's the phos- 
phates are returned to the inorganic; world, thus completing 
the cycle. 

There are three sources of phosphates which are of importance 
geologically. They occ ur (a) in c rystalline igneous and metn- 
murphic rocks as an original constituent, (/>) in veins associated 
with igneous rocks, and (c) in sedimentary rocks either as organic 
fragments or in secondary concretionary forms. 

The first mode of occurrence is of little significance* practically, 
for the crystalline rocks generally contain too little phosphate; to 
be valuable, though occasionally an igneous rock may contain 
enough apatite to lorm nil interior lertili/ing agent, r.g. the trachyte; 
of Cabo de Clata in south-east Spam, which contains 12-T5 ol 
phosphoric acid. I 11 many deposits of iron ores found in connexion 
with igneous or metamorphie rocks small quantities of phosphate 
occur. Ihe Swedish, Norwegian. Ontario and Michigan mines 
yield ores ot this kind; and though none oi them can be profitably 
worked as a source ot phosphate, yet on reducing the ore it may 
he retained in the slags, and thus rendered available for agriculture. 

Another group of pliosphatie deposits connected wit Ii igneous 
rocks comprises the apatite veins of south Norway, Ottawa and 
other districts in Canada. These are of pneumatolytic origin 
(see Pnecm \ iolyms), and have been formed by the action of vapours 
emanating from cooling bodies of basic eruptive rock. Veins ot 
this type occur at Oedegardeii in Norway and DundrcL in Lapland. 
From 1300 to 3300 tons ot apatite are obtained yearly in Norway 
from these \eins. In Ontario apatite has been worked for a long 
time in deposits ol similar nature 1 . The total output of Canada 
in 1907 was only 0<So tons. 

The pliosphatie rocks which occur among the sedimentary strata 
are the principal sources ot phosphates Jor commerce and agri- 
culture. They are iound in tormations ot all ages from the Cambrian 
to those which are act umulaling at the; present clay. Of the latter 
the best known is guano (see Manures and Manuring.). 

When; guano-bed? are exposed to rain tlu ir soluble constituents 
are removed and the insoluble matters left behind. • The soluble 
phosphate's washed out of the guano may become fixed by entering 
into combination with the elements of the rock beneath. Many 
of the oceanic islets are composed ol coral limestone, which in this 
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wav becomrs phosphati/ad ; others arc* igiuous, coiiM.-aing ol 
trachv te ur basalt, and these* rocks arc* also phosph.it izcd on tluir 
surfaces but an* not so valuable, inasmuch as the presence ol iron 
or alumina m any quantity renders them unsuited lor the prepaia- 
tioTi ot artificial manures. 

The leached guanos and phoqihati/ed rocks, which are grouped 
with them for commercial purposes, have been obtained in gioat 
«]iiantiti<*s in many islands ot the P.uit'u (Kean (mu h as Raker, 
Howland, Jarvis and McKean Islands) between Ions;- i. 5 ° to 1S0 
\Y. ami lat. m N. to 10 S. In the West Indies ln>m \eite- 
/nela to the Bahamas and in the Caobbian Sea many islands 
\ ield supplies ol leached guanos; the following an* unpoitaut in 
this respect . Sombrero, Navaga, A\ cs, Aruba, C urai,oa. Christmas 
Island has been a gie.it source ol phosphates ol this type; also 
Jaluit Island in the Maldiv «• \ivhiprlago, Banaba or Ocean Island, 
and Nauru or Pleasant Island. On Christmas Island the phosphate 
has been quarried to depths ol too it. I'o these leached guanos 
and phospliatized limestones the name sombrerite has been given. 
It lias been estimated that 500,000 tons ot phosphate were obtained 
m Aruba . 1,000,000 tons limn Curayoa since the deposits were 
discovered in 1S70, and Christmas Island in 190;* vielded .190,000 
tons. 

In the older formations the* phosphates tend to become more 
and more mineralized by chemical processes. In whatever 
form tliev were originally deposited they often suffer complete 
or partial solution and are redeposited as concretionary lumps 
and nodules, often called coprolitcs. The “ Challenger ” and 
other oceanographic expeditions have shown that on the bottom 
of the deep sea concretions of phosphate are now gathering 
around the dead bodies of fishes lying in the oozes; consequently 
the formation of the concretions may have been carried on 
simultaneously with the deposition of the strata in which they 
occur. 

Important deposits of mineral phosphates are now worked 
on a large scale in the United States, the annual yield far sur- 
passing that of any other part of tin* world. The most active 
operations are carried on in Florida, where the phosphate was 
first worked in tSS; in the form of pebbles in the gravels of 
Peace River. 'Then followed the discovery of “hard rock- 
phosphate," a massive mineral, often having cavities lined 
with nearly pure phosphorite. Other kinds not distinctly hard 
and consisting <>l lc ss rich phosphatic limestone, are known as 
“soft phosphate”: those found as smooth pebbles of variable 
•colour are called “ land pebble-phosphate,** whilst the pebbles 
of the river-beds and old river-valleys, usually of dark colour, 
arc distinguished as “ river pebble phosphate.” The land 
pebble is worked in central South Florida; the hard rock chieflv 
between Albion and Pay City. In South Carolina, where 
there are important deposits of phosphate, formerly more 
productive than at present, the “land rock” is worked near 
Charleston, and the “ river rock ” in the Coosaw River and other 
streams near Beaufort. The phosphate beds <ontain Eocene 
fossils derived from the underlying strata and many fragments 
of Pleistocene vertebrate such a.s mastodon, elephant, stag, 
horse, pig, &c. The phosphate occurs as lumps varying greatly 
in size, scattered through a sand or clay; they often contain 
phospliatized Eocene fossils (Mollusca, &c.). Sometimes the 
phosphate is found at the surlaee, but generally it is covered bv 
alluvial sands and « lays. Phosphate mining began in South 
Carolina in 186S, and for twenty years that state was the prin- 
cipal producer. Then the Florida deposits began to be worked. 
In 1 892 the phosphates of Tennessee, derived from Ordovician 
limestones, came into the market. From North Carolina, 
Alabama and Pennsylvania, also, phosphates have been obtained 
but only in comparatively small quantities. In 1900 mining lor 
phosphates was commenced in Arkansas. In 1908 Florida 
produced 1,673,651 tons of phosphate valued at 11 million 
dollars. All the other states together produet: les.** phosphate 
than Florida, and among them Tennessee takes the iirst 'place 
with an output of 403,180 tons. 

Algeria contains important deposits of phosphorite, especially 
near Tebessa and at Tocqucville in the province of Constantine. 
Near Jebel Kouif, on the frontier between Algeria and Tunis, 
there are phosphate workings, as also in Tunis, at (Lifsa. The 
deposits belong to the Lower Eocene, where it rests unronform- 
ablv upon the Cretaceous. The joint production of Tunis and 


Algeiia in 1907 was not less than a million tuns. Phosphate, 
occur also in Egypt, in the desert east of Keneh and in the 
Dakla oasis in the Libyan desert. 

Frame is rich in mineral phosphates, the chief deposits being 
in tlu* departments of the Pas-de-Calais, Somme, Aisno, Oise 
I and Meuse, in the north-east, and another group in the depart - 
! meats of Lot, Tarn-ct-Uaronne and Avcyron, in the south-west ; 

I phosphates incur also in the Pyrenees. The deposits near 
i Cavlus and in Quercy occupy fissures and pockets in Jurassic 
I limestone, and have yielded a remarkable assemblage of the 
j relies of Tcrtiarv mammals and other fossils. Phosphates 
| occur in Belgium, especially near Mons, and these, like those 
; of north-cast France, arc principally in the Upper Chalk. Two 
j varieties of phosphate rock are recognized in these districts, 

! viz. the phosphatic chalk and the phosphate sand, ihe latter 
resulting from the decomposition of the former. Farge and 
valuable deposits of the sand have been obtained in sinks and 
depressions on the surface; of the chalk. The production is 
on the whole diminishing in Belgium (i S o, 000 tons in 1907), 
but in France it is still large (375,000 tons in 1907). 

In the Lahn district of Nassau (Germany) there are phosphate 
beds in Devonian rocks. The deposits were rich but irregular 
, and local, and were much worked from 1866 to 1884, but are no 
j longer of economic importance. In northern Estrcmadura in 
I Spain and Alemtezo in Portugal there are vein deposits ot 
| phosphate of lime. As much as 300,000 tons of phosphate have 
been raised in these provinces, but in 1906 the total production 
of Spain was only 1500 tons. Large deposits of phosphate 
occur in Russia, and those in the neighbourhood of Kartell have 
attracted some attention; it is said that the Cretaceous rocks 
between the rivers Dniester and Volga contain very large 
j supplies of phosphate, though probably of low grade. 

| Plmsphalic nodules ,u\«l concretions, with phospliatized fossils 
1 and their easts, oeeur at various geological horizons in Great Britain. 

I Bands ot black nodules, highly phosphatic, are found at the top ol 
j the JJ.ila limestone in North Wales; beds of concretions occur in 
j the Jurassic series; and important deposits are known in the 
I Cretaceous strata, especially 111 Ihe Lower Greensand and at the 
i base of the Gault. The Lower C.reriisand phosphates have* been 
• worked, under the name ol “coprolitcs," at Potion 111 Bedfordshire 
and at Up ware and Wicken 111 Cambridgeshire. The C ambndge 
; Greensand, rich in phosphutu nodules, occurs at tlu* base ol tin* 
I Chalk Marl. The chalk occasionally becomes phospliatized, as at 
'I a plow (Bucks) and Lewes (Sussex). At the base ol the Red Crag 
| in East Anglia, and occasionally at the base of the other Pliocene 
(..'rags, there is a “ nodule bed,” consisting ot phosphatic nodules, 
wdh rolled teeth and bones, which were formerly worked as “ copro 
hies " for the preparation ol artificial manure. Professor K. J. 
Strutt lias lound t hat pliosphati/.t d nodules and bones are rich 111 
radioactive constituents, and has brought this into relation with 
their geological age. 

Bihliooraimiy. Por A merit an phosphates see The Phosphates 
of America , bv Francis Wyatt (5H1 eu., New York and London, 
189.1); the Annual Reports on Mineral Restitutes of the U.S. (U.S. 
Choi. Survey), including some valuable reports by C. \V. Hayes, 
also those in Rotliweli's Mineral Industry, " Nature and Origin ol 
Depositsol Phosphate of Liim /’bv K. A. F. Penrose, jun., Hull. U.S. 
, (ieol. Survey , .Vo. /> (i8y&); T'londa. South Carolina and Canadian 
[ Phosphates , by C. C. lloyer Miller (London, 1802); and 1 he Son 
metallic Minerals , b\ G. P. Merrill (190 p. Many ol the above 
include descriptions ot mineral phosphates in other parts of the 
world. For a general discussion ol the origin oi the phosphates, 
. ... The Natural History of Phosphate I leposits,” by J . J . H. Teall , 
j I*ioi. (ieol. .lssor. (1900), xvi. 3O9. Consult also P.ludc complete 
sur Its phosphates , bv A. Deckers (Liege, i.Sgj). 

(J. S. 1 C ; F. W. RA) 

PHOSPHORESCENCE, a name given to a variety of physical 
phenomena due to different muses, but all consisting in the 
emission of a pale, more or kss ill-defined light, not obviously 
due to combustion. The word was first used by physicists to 
describe the property possessed by many .substances of them- 
| selves becoming luminous alter exposure to light. This property 
| has been noticed from early times. Plinv speaks of various 
I gems which shine with a light of their own, and Albcrtus Magnus 
j knew that the diamond becomes plv>sphorcs< cut when modcr- 
I ately heated. Put the first discovery of this property which 
I apparently attracted scientific attention seems to have been 
j that of the Bologna stone (barium sulphide), w hich w as discovered 
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by \ inccnzo ( ascariolo, a cobbler of Bologna, in about 
This was followed by the discovery of a number of other sub- 
stances which become luminous either after exposure to light 
or on heating, or by attrition, and to which the general name of 
“ phosphori " (from <f>ws and bringing light) was given. 

Among these may be mentioned Ifomherg’s phosphorus (calcium 
chloride), John (antoft's phosphorus (calcium sulphide) and 
Baldwin's phosphorus (calcium nitrate). Of late years it has 
been found convenient to limit the strict meaning of the word 
“ phosphorcsd-nce " to the case of bodies which, after exposure 
to light, become self-luminous (even if only for a fraction of a 
second). The general term “ luminescence ” has been proposed 
by K. Wiedemann to include all cases in which bodies give off 
light not due to ignition. This general term embraces several 
subdivisions. Thus, fluorescence ( <j.v .) and phosphorescence 
are included under the same heading, “ photoluniinesccnccr 
being distinguished from each other only by the fact that j 
fluorescent bodies emit their characteristic light only while j 
under the influence of the exciting illumination, while phos- 
phorescent bodies arc luminous for an appreciable time after 
the exciting light is cut off. 

Phosphorescence, in its restricted meaning as above explained, 
is most strikingly exhibited by the artificial sulphides of calcium, 
strontium and barium. If any oi these substances is exposed for 
some time to daylight, or, belter, to direct sunlight, or to the light 
of the electric arc, it will shine tor hours in the dark with a soit 
coloured light. The colour depends not only on the nature of the 
substance, l>ut also on its physical condition, and on its temperature 
during insolation, that is, exposure to the sun's rays. '1 lius the 
phosphorescent light emitted by calcium sulphide may be orange- 
yellow, yellow, green or violet, according to the method of pre- 
paration and the materials used. Balmain's luminous paint, a 
preparation of calcium sulphide, shines with a white light. The 
colour also depends on the temperature during exposure to light. 
Thus A. K. Recquercl found that the light given by a specimen of 
strontium sulphide changed from violet to blue, green, yellow and 
orange, as the temperature during the corresponding previous 
insolation was 2o°, 40°, yo L \ ioo° or 200° C. Thu duration of 
phosphorescence varies greatly with different substances. It may 
last for days or for only a fraction of a second. 

As in the case of fluorescent bodies, the light produced by phos- 
phorescent substances consists commonly of rays less refrangible 
than those of the exciting light. Thus the ultra-violet portion of 
the spectrum is usually the most efficient in exciting rays belonging 
to the visible pait of the spectrum. V. Klatt and I Mi. Lenard 
( Wied. A mi. , 1 889, xxxviii. 00) , have shown t hat the phosphorescence 
of calcium sulphide and other phosphori depends on the presence 
of minute quantities oi other substances, such as copper, bismuth 
and manganese. The maximum intensity of phosphorescent light 
is obtained when a certain definite proportion of the impurity is 
present , and the intensity is diminished if t his proportion is increased. 

It appear.-, likely that when a phosphorescent body is exposed to 
light, the* energy of the liglil is stored up in some kind of strain 
cmergy, and that theph »-q>horescent light is given out during a more 
or less slow recovery irom this state of strain. Klatt and Lenard 
have* shown that the sulphides of the alkaline earths lose the property 
of phosphorescing when subjected to heavy pressure. Manx* 
fluorescent solutions become briefly phosphorescent when rendered 
solid by gelatin. 

When the duration of phosphorescence is brief, some mechanical 
device becomes necessary to detect it. The earliest and best 
known instrument for this purpose is BecquercTs phosp horoscope, 
it consists essentially of a shallow drum, in whoso ends two eccentric 
holes, exactly opposite one another, are rail. Inside it are fixed 
two equal metal disks, attached perpendicularly to an axis, and 
dixided into the same numlxr of sectors, the alternate sectors of 
each being cut out. One ol these disks is close to one end of the 
drum, the other to the opposite end, and the sectors are so arranged 
that, when the disks are made to rotate, the hole in one end is open ; 
while that ill the other is dosed, and vice versa. If the eye be ’ 
placed near one hole, and a ray ot sunlight be admitted by the other, 
it. is obvious that while the sun shines on an object inside the drum 
the aperture, next the eye is dosed, and \ice versa. If the uisks be 
made to revolve wit 1 1 great velocity by means ol a train of toothed j 
wheels the object will be presented to the eye almost instantly : 
after it has been exposed to sunlight, and these presentations succeed I 
one another so rapidly as to produce a seme of continuous vision. 1 
By means of this apparatus we tan t<-sf with considerable accuracy j 
the duration of the phenomenon alter the light has been cut ofl. 
Vor this purpose we require to know merely the number of sectors , 
in the disks and the rate at which they are turned. j 

Thermoluminescence . — Some bodies which do not emit light at j 
ordinary temperatures in a dark room begin to do so if they are j 
heated to a temperature below' a visible red heat. In the case ot 1 


' chlorophane, a \aricty of fluorspar, the heat of the hand n sufficient. 
I Many yellow diamonds exhibit this form ol luminescence. It 
1 has ['icon showm, however, that a previous exposure to light is always 
necessary. Sir James Dewar found that if ammonium platino- 
cyanide, Balmain’s paint and some other substances are cooled to 
the temperature of liquid air and exposed to light, they do not 
phosphoresce, but as soon as they are allowed to warm up to the 
ordinary temperature they emit a brilliant light. On the other 
hand, some bodies, such as gelatin, celluloid, paraffin and ivory, 
arc phosphorescent at very low temperatures, but lose the property 
at ordinary temperatures. 

1 tibolumincscenct' (from rpiSetu, to rub) is luminescence excited 
by Ii iction, percussion, cleavage or such mechanical means. Calcium 
chloride, prepared at a red heal, exhibits this property. If sugar 
is broken in the dark, or two crystals of quartz rubbed together, 
or a piece oi mica cleft, a flash of light is seen, but this is probably 
of electrical origin. Closely allied to this form of luminescence is 
nystalloluminrscence, a phosphorescent light seen when some 
substances crystallize from solution or after fusion. This property 
is exhibited by arsciiious acid when crystallizing from solution in 
hydrochloric acid. 

Chemiluminescence is the name given to those cases in which 
chemical action produces light without any great rise of temperature. 
Phosphorus exposed to moist air in a dai k rocAu shines with a soft 
light due to slow oxidation. Decaying wood and other vegetable 
substances often exhibit the same property. 

lilcctioluminescence. is luminescence due to electrical causes 
Many gases are phosphorescent for a short time after an electric 
discharge lias been passed thiough them, and some solid sub- 
stances, especially diamonds and rubies, are strongly phosphorescent 
when exposed to kathode rays in a vacuum tube. 

| See generally, Winkelmann, Ilandhitih dev Physili, Bd. vi. (190(1); 
j E. Bcccpicrel, La Lnmu'vc (1807). (J. R. C.) 

Phosphorescence in Zoology. 

j The emission of light by living substance is a widespread 
I occurrence, and is part of the general metabolism by which the 
, potential energy introduced as food is transformed into kinetic 
| energy and appears in the form of movement, beat, electricity 
and light. Jn many cases it is probably an accidental by- 
product, and like the heat radiated by living tissues, is not 
necessarily of use to the organism. But in other cases the 
, capacity to produce light is awakened on stimulation, ns when 
j the wind ripples the surface of the sea, or when the water is 
| disturbed by the blade of an oar. It has be#n suggested that 
the response to the stimulus may be protective, and that enemies 
are frightened by the flash of light. In luminous insects ancf 
deep-sea fish the power of emitting light appears to have a 
special significance, and very elaborate mechanisms have been 
developed. The pale glow of phosphorescence has a certain 
i resemblance to the light emitted by phosphorus, and it was an 
i early suggestion that the phenomenon in living organisms vras 
due to that substance. Phosphorus, however, and its luminous 
i compounds are deadly poisons to all living tissues, and never 
j occur in them in the course of natural metabolism, and the 
j phosphorescence of life cannot therefore be assigned to the oxi- 
i dation of phosphorus. On the other hand, it is certainly the 
j result of a process of oxidation, as the emission of light continues 
only in the presence of oxygen. J. II. Fuhre showed in 1855 
, that the luminous fungus, Agaricus, disdurges more carbonic 
i acid when it is emitting liglil, and Max Sihullzc in 1865 showed 
; that in insects the luminous cells are closely associated with the 
tracheae, nnd that during phosphorescence they withdraw 
oxygen from them. In i«S«So iJ. Kad/isztwski showed that 
many fats, ethereal oils and alcohols emit light when slowly 
combined with oxygen in alkaline fluids at appropriate tempera- 
tures. Probably the phosphorescence of organisms is due to a 
similar process acting on the many fats, oils and similar sub- 
stance.. found in living cells. The colour varies much in different 
organism:.; green has been observed in the glow-worm, fire-flics, 
brittle-stars, centipedes and annelids; blue in the Italian fire-flv 
(Luc i ola italic a ) ; blue and light green are the predominant 
colours in the phosphorescence of marine organisms, but red 
and lilac have also been observed. The Lantern- Fly ( Fulgora 
pyrufhynclins) is said to have a purple light, and K. 11. Giglioli 
has recorded that an individual Appendicularia appeared first 
red, and then blue, and then green. P. Panc^ri, chiefly in the 
rase of Saifs , and S. P. Langley and F. \V. Very in the case of 
Pyrophorus , have investigated Ihe light spectroscopically, and 
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found that it consisted of a continuous band without separate 
bright lines. The solar spectrum extends farther both towards 
the violet and the red ends, but is less intense in the green when 
equal luminosities are compared. 

Many of the bacteria of putrefaction are phosphorescent, and the 
light emitted by dead fish or molluscs or flesh is probably due in 
(‘very ease to the presence of these, t’nder the microscope, the 
individual bacteria appear as shining points of light. The phosphor- 
escence of decaying wood is due to the presence of the mycelium of 
Agaric us inclines, and various other species of Abanins have been 
found to be luminous. The great displays of phosphorescence in 
sea-water arc usually due to the presence of \ery large numbers 
of small luminous organisms, either protozoa or protophyta. Of 
these Sod il\tca miliaria and species ot Pcridinuon and Pyrocyslis 
are the most frequent, the two former near land and the latter in 
nud-ocean. 

in higher animals the phosphorescence tends to be limited to 
special parts of the body which may form claboiate and highly 
specialized luminous organs. Many coelent crates show the begin- ] 
ning ot such localization ; in medusae the whole surface may be lumi- 
nous, but the light i,s brighter along the radial canals, in the ovaries, I 
or in the marginal sense-organs. In Pennatulids t-ach polyp has I 
eight luminous bands on the outer surface of the digestive cavity, j 
Souk.’ ( hactopods (ChaetofHerus and Tonwptnis) have luminous 
organ.-, at the bases of the lateinl processes of the bodv. Puosonia, \ 
a colonial pelagic ascidian, is responsible for some of the most strile | 
ing displays ot phosphorescence in tropical seas; it has two small [ 
patches of cells at the base ot each inhalent tube which on stimula- j 
1 1* a discharge light, and the luminosity has been observed to spieucl 
through the colony from the point of irritation. 

Amongst the Crustacea, many pelagic Copepods are phosphor- 
escent. \Y. ('.iedirecht lias shown that the light is produced by a 
fluid secreted by Ccitam derm d glands. A similar fluid in oth 
Cnprnods hard* ns to form a protective case, and it may be that the I 
dis|>v of light is in such case* an accidental by product. (Hands | 
m th- labrmn ot the (Mracotl Pyroiypns and on the maxillae ot | 
the Ai » >id (niiitlmphausia similarly proiluct* a luminous secretion. 
Jn the Kuphausiacea. on tlie other hand, phosphorescence is pro- 
duced by elaborate luminous organs which are situated on the 
thoracic appendages and the abdomen, and which were at first 
believed to be ocular organs. The deep-sea Decapod Crustaceans 
belonging to many families are luminous. A. Alcoelc observed 
that m some of tlie deep-sea prawns a luminous secretion was dis- 
charged at the bases ot tin* antennae, but in most cases the luminous 
organs are numeifms ey.-like structures on the limbs and body. 

The rock-boring mollusc, Pholas, which Pliny knew to be phos- 
Thore-ci lit, has luminous organs along the anterior border of tin 
mantle, two small triangular pat dies at the entrance ot the anterior 
siphon, and two long parallel cords within the siphon. The cells 
of these organs have peculiar, granulated contents. \Y. E. Hoyle, 
in his presidential address to the Zoological Section of the British 
Association in 1907, brought together observations on the occur- 
rence of luminous organs in 110 less than thiity-thiee species ot 
Cophalupods. In Hcterotcuthis, Srpio/a and Russia the light is 
produced by the secretion of a glandular organ on the ventral 
side of the body behind the funnel. The secretion glows through 
the transparent wall with a greenish colour, but, at least in 1 lie case 
of Heteroteuthis, continues to glow after being ejected into the water, 
in most cases the luminous organs are noil-glandular and may be 
simple, or possess not only a generator but a reflector, lens and 
diaphragm. The diilerent organs shine with different coloured 
lights, and as the ('ephalopods are for the most part inhabitants 
of tlie depths of the sea, it has been suggested that they serve as 
rccogn i t i< >n ma rks. 

Some centipedes (c.g. Geo plains clcdricus and G. phosphorous) 
are luminous, and, it allowed to crawl over the hand, are stated to 
leave a luminous trail. Amongst insects, elaborate luminous organs 
arc developed in several cases. Tlie abdomen of a Ceylonese May-lly 
(Telega mules) is luminous. The so called New Zealand “ glow- 
worm " is the larva of tlie fly Boletophila luminosa, and some gnats 
have been observed to be luminous, although the suggestion is 
that in their ease disease is present and the light emanates from 
phosphorescent bacteria. An ant (Orva) and a poduran (Anmo- 
phorus) are occasionally luminous. The so-called lantern flies are 
Homoptera allied to the Cicadas, arid the supposed luminous organ 1 
is a huge projection of the front of the head, regarding the luminosity ! 
of which there is some doubt. The glow-worms and true fire-flies | 
arc beetles. Eggs, larvae and adults are in some cases lumilious. 
The organs consist of a pale transparent superficial layer which 
gives the light, and a deeper layer which may act as a reflector. 
They are in close connexion with the tracheae and the light is pro- 
duced by the oxidation of a substance formed under the influence 
of the ni-ryous system, and probably some kind of organic fat. 
in the females tlju phosphorescence is probably a sexual lure; in 
the males its function is unknown. 

Phosphorescent organs known as photo phores are characteristic 
structures in many of the deep sea Teleostome fishes, and have 
ucen developed in widely different families ( Stvmiatidae , Scopelidae, 


Halosamidae and A now ala pi dae), whilst numerous aimpi.* luminous 
organs have been detected in many species of Selachii. 1 lie number 
distribution and complexity of the organs vary much 111 different 
fish. They aie most frequent on the sides and ventral surface oi 
the anteiior part ot the body and the head, and may extend to tlie 
tail. The simpler forms aro generally arranged in rows, sometimes 
metamei ically distributed; the more complex organs aie larger 
and loss numerous. In Opostomias mumionua there is a latge 
organ on a median barbel hanging down from the chin, others 
below the eyes, and one on the elongated first ray of the pectoral 
| tin. In Sterna ply x diaphana then* is one on the lower jaw, and in 
many species one or two below ihe eves. Tin* luminous organs 
appear to be specialized skin glands which secrete a fluid that 
becomes luminous 011 slow oxidation. The essential part of the 
organ remains a collection of gland cells, but in the 11101 e complex 
types there are blood vessels aud neives, a protecting membrane 
an iris like diaphragm, a reflector and lens. As the distiibution 
and probably the colour of the light varies with the spt eics, these 
organs may serve as recognition marks. They may a Do attract 
prey, and from tluir association with the eyes in such a position 
as to send light downwards and forwards it is proha 1 le that in 
the higher tvpes they are used by the Jish actually as lanterns in the 
daik abysses ol the sea. * (P. q 

PHOSPHORITE, in mineralogy, the name given to impure 
massive apatite (</.?'.; see also Phosphates). 

PHOSPHORUS (Gr. <£<•)<?, light, to bear), the name 

originally given to any substance which possessed the property 
of phosphorescence (//.?>. ),/>. the power of shining in the dark ; 
but now generally restricted to a non-metallic element, which 
was first known as Phosphorus mirabilis or ignrus. This element 
is very w idely distributed in nature in combination, but is never 
found free. In the mineral kingdom it is exceptionally abun- 
dant, forming large deposits oi phosphates (y.7».). it is also 
necessary to animal and vegetable life (see Man u Rio). It occurs 
in the urine, blood, tissues and bones of animals, calcium 
phosphate forming about 58 % of hones, which owe their rigidity 
to its presence. 

The element appears to have been first obtained in 1669 by 
Brand of Hamburg; KrafTt bought, his secret and in 1677 
exhibited specimens in England, where it created an immense 
sensation. Its preparation was assiduously sought for, and 
Kunekel in 1678 and Hoyle in 1680 .succeeded in obtaining it 
by the same process as was discovered by brand, i.r. by evaporat- 
ing urine to dryness and distilling the residue with sand. This 
method was generally adopted until 1775, w hen Schcele prepared 
it from bones, which had been shown by Gahn in 1769 to contain 
calcium phosphate. Scheelc treated bone ash with nitric acid, 
precipitated the calcium as sulphate, filtered, evaporated and 
distilled the residue with charcoal. Nicolas and Pelletier 
improved the process by decomposing the bone-ash directly 
with sulphuric acid; whilst Kourcroy and Vauquelin introduced 
further economies. In modern practice degreased bones (see 
Gelatin), or bone-ash which has lost its virtue as a filtering 
medium, &c., # or a mineral phosphate is treated with sufficient 
sulphuric acid to precipitate all the calcium, the calcium sulphate 
filtered off, and the filtrate concentrated, mixed with charcoal, 
coke or sawdust and dried in a muffle furnace. The product is 
then distilled from Stourbridge day retorts, arranged in a galley 
furnace, previously heated to a red heat, 'flic temperature 
is now raised to a white heat, and the product led by malleable 
iron pipes into condensing troughs containing water, when it 
condenses. The chemical reac tions are as follows ; the treatment 
of the calcium phosphate with the acid gives phosphoric acid, 
II^POj, which at a red heal loses water to give metaphosphorie 
HB0 3 : this at a white heat reacts with carbon to give 
hydrogen, carbon monoxide and phosphorus, thus : 2IIPCE -f 

<>C ■ II, -j (>C0 { J\, 

Electrothermal processes are also employed. Calcium phos- 
phate, mixed with sand and carbon, is fed into an electric 
furnace, provided with a closely fitting cover with an outlet 
leading to a condenser. At the temperature of the furnace the 
silica (sand) attacks the calcium phosphate, forming silicate, 
and setting free phosphorus pentoxidc, which is attacked by 
the carbon, forming phosphorus and carbon monoxide. As 
phosphorus boils at 290° C. (554 0 F.), it is produced in the form 
of vapour, which, mingled with carbon monoxide, passes to the 
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condenser, where it is condensed. Tt is then cast under water. 
The calcium silicate remains in the furnace in the form of a 
liquid slag, which may he run off, so that the action is practically 
continuous. Kaolin may with advantage he used in addition 
to or in part aibstitution for sand, because the double silicate 
thus formed i-> more fusible than the single silicate of lime. 
The alternating current is generally used, the action not being 
elect! olytic. One of the special advantages of the electrical 
over the older process is that the distilling vessels have a longer 
life, owing to the fact that they are not externally heated, and so 
subjected to a relatixcly high temperature when in contact. with 
the rorrosix e . lag formed in the process. The Headman-Barker 
process (see lour. Sor. Chew. Jwi., 189T, x. .jjs) appears to 
be \cry generally adopted. Headman, experimenting with a 
Cowles furnace in Staffordshire in 1888, patented his process, 
and in the same year Parker and Robinson, working indepen- 
dently, paten Led a similar one. The two inventors then co- 
operated, an experimental plant was run successfully, and the 
patents were taken over bv the leading manufacturers. With 
the object, oi obtaining a valuable by-product in place of the 
slag produced in this furnace, se\eral patentees (c.ig Hilbert 
and Prank, Uilluudot, Bradley and Jacobs, and others) have 
sought to combine the manufacture of calcium carbide and 
phosphorus by using only calcium phosphate and carbon, 
effecting direct reduction by carbon at a high temperature. 

'The crude phosphorus is purified by melting under water and 
then filtering through animal black and afterwards through 
chamois lea l her, or by treating it, when molten, with chromic 
acid or a mixture of potassium bichromate and sulphuric acid; 
this causes the impuiitics to rise to the surface as a scum which 
can lx* skimmed off. it is usually sent on the market in the 
form of sticlrs, which were at one time prepared by sucking 
the molten material up glass tubes; but the dangers to the 
workmen anil other disadvantages of this method have led to its 
replacement by a continuous process, in which the phosphorus 
leaves the melting-pot for a pipe surrounded by water, in which 
it solidifies and can be removed as a continuous rod. 

Properties, — \\ ben perfectly pure phosphorus is a white, trails 
parent, w a v y solid, bill as usually prepared it is yellowish owing 
to the presence ot the allotropie. “ red phosphorus," J. Hhcscken 
(Alts. Jour. Chew. Soc ., 1007, ii. 34 3, 760) prepares perleetly 
pure phosphorus by heating the crude product with chroma 
acid solution, washing and drying in a vacuum, first at 40", 
then at 8o°. It remains colourless in vacuum tubes in the dark, 
but on exposure it: rapidly turns \ellow. At 25 0 to 30" C. it is 
soft and flexible, but it hardens when strongly cooled, and ran 
then onlv be cut with difficulty. The fracture is distinctly crys- 
talline; large crystals, either regular dodeeahedra or ortahedra, 
mav be obtained by crystallization from carbon bisulphide, 
sulphur chloride, &e., or by sublimation. It is a non-con- 
ductor of electricity. Its density at o u is i‘-Sg6 ;* this regularly 
dimiuishes up to the melting-point, 41*3“, when a sudden drop 
occurs. Molten phosphorus is a \iscid, oily, highly refractive 
liquid, which may be supercooled to 32 0 before solidification. It 
boils at 290°, lorming a colourless vapour which just about the 
boiling-point corresponds in density to tetratomie molecules, 
1 *,; at 1500° to 1700°, however, Biltz and Meyer detected 
dissociation into 1 \> molecules. Beckmann obtained P 4 mole- 
cules from the boiling-point of carbon bisulphide solutions, and 
Hertz arrived at the same conclusion from the lowering of the 
freezing-point in benzene solution; K. Pa tern 6 and Nasini. 
however, detected dissociation. Phosphorus is nearly insoluble 
in waiter, but dissolves in carbon bisulphide, sulphur chloride, 
benzene and oil of turpentine. 

The element is highly inflammable, taking fire in air at 34" 
and burning with a bright white flame and forming dense white 
elouds of the pentoxide; in perfectly dry air or oxygen, however, 
it may lx; distilled unchanged, If. B. Baker showing that a trace 
of water vapour was necessary for combination to occur. When 
exposed to the air a stick yf phosphorus undergoes slow combus- 
tion, which is revealed by a greenish-white phosphorescence 
when the stick is viewed in the dadc. This phenomenon was 


minutely studied by Boyle, who found that solutions in some 
essential oils (oil of cloves) showed the same character, whilst 
in others (oils of mace and aniseed) there was no phosphorescence. 
He also noticed a strong garlic-like odour, which we now 
know to be due to ozone. Frederick Slare noticed that the 
luminosity increased when the air was rarefied, an observation 
confirmed by Ilawksbee and Jlombcrg, and which was possibly 
the basis of Berzelius’s theory that the luminosity depended on 
the volatility of the clement and not on the presence of oxygen. 

| Lampadius, however, showed that there was no phosphorescence 
: in a Torricellian vacuum; and other experimenters prened that 
oxygen was essential to the process. It depends on the partin’ 
pressure of the; oxygen and also on temperature. In compressed 
air at ordinary temperature there is no glowing, but it may be 
brought about by heating. Again, in oxygen under ordinary 
. conditions there is no phosphorescence, but if the gas lie heated 
j to 25 0 glowing occurs, as is also the case if the pressure be* 
diminished or the gas diluted. It is also remarkable that many 
gases and vapours, e.g. Cl, Br, INlI a , N., 0 ,*N 0 .,. 11 ., S, SO.„CS. M 
Clip CoH 4 , inhibit the phosphorescence. 

'flic theory of this action is not settled. It is certain that 
the formation of hydrogen peroxide and ozone accompany the* 
glowing, and in 1848 Sc/honbein tried to demonstrate that it 
depended on the ozone. E. Jungfieisch (Comptes midus , 11)05. 
140, p. 444) suggested that it is due to the combustion of an 
! oxide more volatile than phosphorus, a view which appears to 
j be supported by tlu* observations of SeharfT C/eit. p hysik . Chew.. 

1 ()oN, ()2, p. 178) and of L. and E. Bloc h (Cow pies rnnlus , n;o8. 

j I |7. 1»- * S P)- 

The. element combines directly with the halogens, sulphur 
| and selenium, and most of the metals burn in its vapour forming 
phosphides. When finely divided it decomposes water gi\ ing 
hydrogen phosphide.; it also reduces sulphurous and sulphuric 
acids, and when boiled with water gives phosphine and hypo- 
phosphorous acid; when slowly oxidized under water it yields 
iiypophosphoric. acid. 

. illolroftir Phosphorus . — Several allotropie forms of phos- 
phorus have been described, and in recent “years much work 
lias been done towards settling their identities. When the 
ordinary form immersed in water is exposed to light, it gradually 
loses its transparency and becomes coated with a thin film. 
Ibis substance was regarded as an allolrope, but since it is not 
produced in non-aeraled water it is probably an oxide. More 
important is the* so-called kk red phosphorus/’ which is produced 
by beating yellow' phosphorus to about 230° for 24 hours in an 
inert atmosphere, or in closed vessels to 300", when the* change 
is effected in a few minutes. E. Kopp in 1844 and B. C. Brodic 
in 1853 showed that a traces of iodine also expedited the change. 
The same form is also produced by submitting ordinary phos- 
phorus to the silent electric disc harge, to sunlight or the ultra- 
violet light. Since this form does not inflame until heated to 
above 350°, it is manufactured in large quantities for consump- 
t ion in the; matc h industry. The process consists in heating yellow 
phosphorus in iron pots provided with air-tight lids, which, 
however, bear a long pipe open to the air. A small quantity of 
| the phosphorus combines with the oxygen in the vessel, and 
after this the operation is practically conducted in an atmosphere 
of nitrogen w ith the additional safety from any risk of e xplosion. 
The product is ground under water, and any unchanged yellow 
form is eliminated by boiling with caustic soda, the product 
being then washed and dried and finally packed in tin boxes. 
The red variety is remarkably different from the yellow. It is 
a dark red mierocrystalline powder, insoluble in carbon bisul- 
phide, oil of turpentine, &r., and having a density of 2‘2. It is 
stable to air and light, and does not combine with oxygen until 
heated to above 350° in air or 260° in oxygen, forming the 
pentoxide. It is also non-poisonous. When heated in a vac uum 
to 530° it sublimes, and on condensation forms microscopic 
needles. # • 

ITittorfs phosphorus is another crystalline allolrope formed 
bv heating phosphorus with lead in a sealed ti be to redness, 
and removing the lead by boiling the product with nitric and 
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hydrochloric arid. It is also obtained by heating red phosphorus 
under pressure to 5X0’. It forms a lustrous, nearly blark 
crystalline mass, composed of minute rhombohedra. (i. K. 
Binrk and V. Muller (/b’„ tqoS, 41. p. 1404) have aihrirc d that 
product of the first process always contains lead. K. Cohen 
and J. Olie, jun. (Abs. Jour. (Jan?. Soc.. 1909, ii. 99-) 
regard red phosphorus as a solid .solution of the white in 
Hittorf's, but this is contradicted by A. Stock { f-cr., 1909, 4-. 
p. 4510), who points out that 01 dinary red phosphorus inch > 
at ho^'-hio 0 , whilst llittorfs melts at 620°; mom>\er, the 
latter is less react i\e than the former at high temperatures. 

Another form was obtained by K. Schenck (’/at. hlckirocfutn. 
too;, ii. t 1 7 ) as a sea riot amorphous powder by deposition ot 
dilutions of phosphorus in the tri-iodide, trihrornide or sulphide 
1 P 4 S.,). It phosphoresces in ozone, but not in air, and is non- 
poisonous; from its solution in alcoholic potash acids pre< ipitate 
the hvdride Pj.dl,,, and when heated it is transformed into the 
red modification. It has been used in combination with 
potassium < hluratc "as a composition lor matches to strike on 
anv surface, bin. illy a black phosphorus was described by 
Thenard as formed by rapidly cooling melted phosphorus. 

Phosphine (pliosphoretted hydrogen). PH., a gas formed in the 
nut refaction oi organic matter containing phosphui us, was obtained 
l»v Gviigcinbre (1. nil’s Ann., 17X1), 1. .}-,<>) by tilt' action of potash 
upon phosphorus, the gas so prepared being spontaneously liillaui- I 
tnable. Some t itne la t er I >avv, by heating phosphorous acid, obtained 
a pliosphoretted hydrogen which was not spnntam onsly mllaTiimabfe. ■ 
These gases were eon.-ddeicd to be disluut until l.e Verriei {Ann. j 
rhini. I'h vs. 1833 [i], bo. p. 17P showed that the iiill.unmabihty of 
(ieiigciubre's phosphine was due to small quantities of liquid | 
pliosphoretted hydrogen, P..H,. Phosphine may he pit-pared by the i 
decomposition of calcium pliospliide with water (PHlj being Ruined j 
simultaneously); by the decomposition of phosplmious and hypo- 
plio.sphorous .uids when strongly heated; and by the action of solu- 
tions of the caustic alkalis on phosphoius : 1\ ^NaOH - 4U ) - . 
PH., -|- 3XaII..l O.,; hydrogen and P..H, are produced at the same 
time, and the gas maybe treed from the latter substance* by passing 
into a hydrochloric acid solution of cupious chloride, and In. a ting 
the solution, when pure phosphine is liberated (Kiban, Compti s 
rendus, 5. , p. .581). The ptue gas may also be obtained by heating 
phosphonium lodifle with caustic potash (A. W. Iloiinann, Bet., 
1X71, .j, p. 200); by the decomposition of crystalline calcium phos- 
phide or of aluminium phosphide with water (H. Moissan, Hull, 
soc. chim., 1800 (3), 2i, ]). 92 »>; Matignon. Camples remitts, 1900, t 30, 
p. 1301); and by 1 lie* reduction of phosphorous acid with nascent 
hydrogen. 

It is a colourless, extremely poisonous gas, possessing a character 
istic offensive smell, r< m mbling that of rotting fish. It becomes 
liquid at qo C\, and solid at 1 33' C. (K. Ob.zt wski, Mount s.. t8oo, 

7. }>. 371). It is only slightly soluble 111 water, but is readily soluble 
111 solutions of copper sulphat* , hyp-x hlorons acid, and acid 
solutions of cuprous chloride. It burns wilh a brightly luminous 
flume, and is spontaneously inflammable at about mo 1 * C. When 
mixed with oxygen it combines explosively il the mixture 
lie under diminished pressure, and is violently decomposed by 
the halogen**. Jt is also decomposed when heated with sulphur 
»r with most metals, in the latter case with the liberation of hydrogen 
and formation of phosphide of the medal. It combines with the 
halide deiivniives of bon *n and silicon to form, e.g. PH ,2 BP,, 
.2lTlj*Si(T 4 (Besson, Com pie s rendus, 1890, no, 80, pp. 2.jo, 510; 
1891, 11 3, p. 78), with the halogen acids to form phosphonium sails, 
i ii 4 X (X - ( l.JJr.l), and with sudammonium and potassammomiim 
to lorn PJLXa, BILK (Joannis, Camples rendus, 1894, 119, p. 557). 

It oxidizes slowly in air, and is a reducing agent. It decomposes 
when heated, hydrogen and red phosphorus being formed. 

Liquid Phosphoi cited Hydrogen, PHI,, first obt.n led by P. Thenard 
(Comptes jcndus, 184 j, 18, p. 852) by decomposing calcium phos- 
phide with warm water, the products of reaction being then passed 
through a V tube surrounded by a freezing mixture (see also I.. 
Gat termann, Her., 1890, 23, p. 1174). It is a colourless liquid 
which boils at 57 ' -f)8 J C. It is insoluble in water, but soluble in 
alcohol and ether. It is very unstable, being icadily decomposed 
by heat or light. Hy passing the products ot the decomposition of 
calcium phosphide with water oyer granular calcium chloride*, the 
P 2 H 4 gives a new hydride, Pj.JI,., and phosphine, the former being 
an odourless, canary-yellow, amorphous powder. When heated 
in a vacuum it evolves phosphine, and leaves an orange-red residue 
of a second new hydiide, i^IL (A. Slock, W. Bottcher, and W. 
Longer, Her., 1909. 42, pp- 2839, 2847, 2853). 

Solid PhoSphorctted Hydrogen, P.,H„, first obtained by l.e Vcrrier 
(loc. cit.), is former? by the action of phosphorus trichloride on gaseous 
phosphine (Besson, Comptes rendus, hi, p. 972); by tjic action of 
water on phosphorus di-iodide and by the decomposition of calcium 
phosphide with hot concentrated hydrochloric acid. It is a yellow 


solid , which is insoluble in water. It burns wdicn heated to about 
200' U. Oxidizing agents decompose it with great violence. When 
warmed with alcoholic potash il yields gaseous phosphine, hydrogen 
and a hypophosphiie. It reduces silver salts. 

Phosphonium > alts . — The chloride. Pi l.,t l, was obtained as a crys- 
talline solid by Ogier {Comptes rendus, 1879, 89, p. 'n*;) by com- 
bining phosphine and hydrochloric acid gas under a pressure of 
from 14-20 atmospheres; it can also be obtained at ;n u to -35' (\ 
under ordinary atmospheric pressure. It crystallizes 111 large lians- 
parent cubes, but rapidly dissociates into its constituents on exposure. 
The bromide, 1‘HjBr, was fust obtained by H. Kuse \Pogg. Ann., 
18*2, 24, }>. 151) from phosphine and hydrolnomic mid; it also 
results when phosphorus is heated with hydiobromic acid to 100-- 
120" C. in sealed tubes (Damoiseau. Bull. soc. rJum., 18:1, * p p. 

It crystallizes in colourless cubes, is deliquescent, and « >1 ten inflames 
spontaneously on exposure to air. It is readily decnmpi .*.ed by water 
and also by carbonyl chloride (Besson, Comptes rendu , iNob, 122, 
p. 140) : t»PI I. Br -j- 5((K'L — to I Id -|- 5CO ! (>1 1 1 W |- zPH.. -j- 
i’jllo. fhe iodide, 1*1 1*1. first prepared by J. Gay-I ussac {Ann. 
(him. phvs., 1814 . 91, p. 14), is usually obtained by 1 he action of 
water on a mixture of phosphorus and iodine (A. \\ . Hofmann, 
Hit., 187*, o, p. 280) , It is also prepared by the action of iodine 
on gaseous phosphine, or by heating amorphous pho* phortis with 
concent rated hvdi iodic acid solution to mo 0 ('. It e 1 ystallizes in 
large cubes and sublimes readily. It is a strong reducing agent. 
Water and l lit' caustic alkalis readily decompose it with liberation 
of phosphine and the formation of iodides or hydriodii acid. It is 
also decomposed by carbonyl cliloiide (Besson, loc. (it %. 

41*11,1 : scocL mi in t s(/o j iy 4 

Just as the amines are derived ftoiu ammonia, so from phosphine 
are derived the primary, secondary and tertiary organic phosphines 
by the exchange of hvdiogen tor alkyl gtoups, and coriesponding 
U> the* phosphonium salts there exists a series of organic phosplio- 
nitiin bases. 'The primary and secondary phosphines are produced 
when tlic alkyl iodides are heated with phosphonium iodide and 
zinc oxide to 150’ (_\ (A. \V. Hofmann. Her., 1871, 4, pp. 430, 
• •oi), thus: 2 K I 4-21*11,1 -f- Z11O zKTTloTll | ZnT„ -)- 1I..O, 
2lvl ! PI LI : Z11O K..ITIT11 | ZnL -f Tip. ‘The - reacti'011 
mixture on treatment with wafer yields "the pnmarv phosphine, 
the secondaiy phosphine 1 being then libeiated from it’s hydriodide 
by caustic soda. Tiu* tertiary phosphines, discovered bv L. 'Thenard 
(Comptes rendus. 1843, 21, p. 1 j j ; 1847, 25, p. 892) ,' are formed 
(together with the quaternary phosphonium salts) by heating alkyl 
iodides with phosphonium iodide to 1 <jo 180 C. : ITl 4 l | 3ITLI 
P(rn :! ),m + 3111; P(CIL) .III | ULI P(CIT,) 4 I 1 HI (see' also 
Pircman. Her., 1897, 30, p. 10S8). They are a iso formed by Ihe 
interaction of phosphorus trichloride and zinc alkvls (Ca hours and 
Hofmann, Ann., 1857, 104, p. 1) : 2 TCI, -|- * Z11 (('.’, lb,)., 3Z11CL, -f 

-r!*(CWH..). v ' " 

The primary and secondary phosphines arc colourless compounds, 
and with the exception of methyl phosphine are liquid at ordinary 
temperature. They possess an unpleasant odour, tunic on exposure 
to air, show a neutral reaction, but combine with acids to form salts. 
I hey oxidize very rapidly on exposure, in many cases being spon- 
taneously inflammable. On oxidation with nitric acid the primary 
compounds give monoalkyl phosphinic acids, KT’0(011)o, the 
secondary yielding dialkyl phosphinic acids, R.PO(OH)A The 
primary phosphines are very weak bases, their salts with acids 
being readily decomposed by water. 'The tertiary phosphines are 
characterized by their readiness to pass into derivatives containing 
pentavalent phosphorus, and consequently they form addition 
j compounds with sulphur, carbon bisulphide, chlorine, bromine, 

! the halogen aeV.s and the alkyl halides with great readiness. On 
I oxidation they yield phosphine oxides, R.,P*<_). The quaternary 
j phosphonium salts resemble the corresponding nitrogen compounds. 

They are stable towards aqueous alkalis, but on digestion with 
t moist silver oxide yield the phosphonium hydroxides, which are 
| stronger bases than the caustic alkalis. T hey diiler from the organic 
ammonium hydroxides in their behaviour when heated, yielding 
phosphine oxides and paraffin hydrocarbons : R,P OH - K..PO j-KH. 

I he boiling-points of some members oi the series are shown in the 
table : — - 

Primary, j Secondary. | Tertiary. 

! Methyl ... 1 — ,4 J (\ ! 2 y C. j 40 42° C. j 

Ethyl . . . 4- 23° (\ i , i2h°(\ ! 

Isopropyl. . . 4 1 0 C\ , u8(. 

Isobutyl . . . ()2° ( . 15 G 2i.5°C. 1 

lsoamyl . . 10/ (. 210 213 1 300° C. (?) 

The alkyl phosphinic acids are colourless crystalline compounds 
which are easily soluble in water and alcohol. They yield two 
series ot salts, viz. K1L\TP0 3 and RMoPO., (M - metal). The 
dialkyl phosphinic acids are also colourless* compounds, the majority 
of which arc? insoluble in water. They yield only one series of salts. 

Oxides . — Phosphorus forms three well-defined oxides, P 4 O fl , kgO., 
and P..( T ; two others, P 4 0 and P.X), have been described. 

Phosphorus suboxide , 1 J 4 0, is said to be formed, mixed with the 



PHOSPHORUS 


other oxidt when tin* tlmm-iil is burnt 111 .i limited supply of air 
or m pure oxygen limit r reduced pressure (I!. Jungthisrh, Alts. 
Join. ( linn. St't . 1007, it. 7 (,I b and also when a solution ot phos* 

pilot'll-, in the tnchlonde or tnbroniide is exposed to light. It is a 
yellow or red powder which becomes dark ret Ion heating; it is stable 
in .sir, and can be heated to 300’ without decomposition. Its ex 
idem e, howevir, has been denied by A. Stock ( \bs. Jour. ( Jinn. I 
Sc( . , 1910,11. izi). The pside iy ) was obtained by 1 lesson (('omptes j 
u ndu-,, 1897, 1-4, l>. 7 i n\ 1001, pp. T32, 153(1) by heating a mixture : 
ot pliosphoniuiu bromide and phosphorus oxychloride 11 1 

tubes to 30’. 

Phosphoi its oxide, P discovered by Sage in 1777, is a product 
of the limited combustion of phosphoric-, in air. It may be con- ; 
venieiitly prep ired by passing a rapid current ot air over burning : 
phosphoru-. contained in a combustion tube, and condensing the 
product in a metal condenser, Irom which it may be removed by j 
heating the condenser to 50' -<>o" (Thorpe and Tutton, Jour, 
(linn. Sac., i.^qo, pp. 545, (>32; 1S01, p. 1019). Jungtlcisch has j 
obtained it b\ carrying out the combustion with oxygen under j 
reduced pressure, or diluted with an inert gas. It forms crystals, ; 
apparently monoclinic, which melt at 22 ’ 3” to a clear, colourless, I 
mobile liquid ot boiling-point 173*1'. Its spec itic gravity is 2* 135 at 2 1°. t 
Vapour ciensity and c rvoscopic determinations point to the double 1 
tormnla, l\0 (i . It is comparatively stable up to 200 \ but when heated | 
1 sealed tube to .440 it gives phosphorus and the* tetroxide I VO,. ! 
It i s unaffected by light when pure, but if phosphorus be present, ! 
even in minute quantity, it turns yellow and ultimately dark red. 

It oxidizes on exposure to air to the pentoxide, and with a brilliant 
inflammation when thrown into oxygen at 50° <>o\ It slowly 
reai is with cold water to form phosphorous acid; but with hot water 
it is energetic .illy decomposed, giving much red phosphorus or the 
suboxide being formed with an explosive evolution ol .spontaneously I 
inflammable pliosphnretted hydrogen ; phosphoric aci<l is also formed. 
With dilute alkalis phosphites arc* slowly lormed, but with concen- 
trated solutions the decomposition follows the same course* as with ! 
hot water. With chlorine it gives phosphoryl and “ inetaphos- 
phorvl ” chlorides, the action being accompanied with a greenish 
flame; bromine gives phosphorus pentabromide and pentoxide 
which intone t to give phosphoryl and “ motaplujsphoryl ” bromides; 
iodine gives phosphorus di iodide*, P.,1,, and pentoxide, P.3 \-»* whilst 
hydrochloric acid gives phosphorus trichloride and phosphorous 
acid, which interact to lorm tree phosphorus, ])hosphoric acid and 
hydrochloric acid. It combines violently with sulphur at ioo° to 
form phosplunus sulphnxide, P|0,.S,, which forms highly lustrous 
tetr.Lgonal plates (alter sublimation), melting at io2 - ' and boiling 
at 203'; it is decomposed bv waiter into sulphuretted h\ drogen ami 
melapliosphoric acid, the latter changing on standing into ortlm- 
phnsphnric. acid. Sulphur trinxide and sulphuric acid oxidize 
phosphorus oxide, giving the pentoxide and sulphur dioxide, whilst 
sulphur chloride, SXL, gives phosphnryl and Ihiophosphoryl 
chlorides, fi*c*e sulphur and sul]>liur dioxide. Ammonia also reac ts 
immediately, giving phosphorus diamide, P(OH)(\ 1 L).,, ami the 
1 orresponding ammonium salt. Phosphorus oxitlc* is very poisonous, 
.iikI is responsible for the caries set up in the jaws ol those employed j 
in the phosphorus industries (see below). 1 1 is probable, however, j 
that pure phosphorus oxide vapour is odourless, and tin* odour ol 
phosphorus as ordinarily perceived is that ot a mixture of the oxide 
with o/one. 

Phosphorus tetroxide , P.X>,, was obtained bv Thorpe and Tutton 
by heating the product of the limited combustion of phosphorus 
in > '(it no as a sublimate ot transparent, highly lustrous, orlhoi homlm 
crystals. They are highly deliquescent, ami lorm with water a mix 


sublimation forms transparent, monoclinic crystals. If is extremely j 
leliqucscenl , hissing when thrown into water, with whit h it combines | 
to form phosphoric avid. It is reduced when heated with carbon 
to phosphorus, carbon monoxide being formed simultaneously. | 
It-, vapour density at 1 joo ’ [joints to the double lormula (West, ; 
Join. Limn. Sot., 1890, p. 1 3 j). j 

(J.\ Viti ids. — Phosphorus tonus several oxvacids : hvpophosphorous i 
acid, II. (!’().,, and hy[>o])hosphoric acid, ll 4 [\.O tl or Il..P<> >t of which 
the anhydrides are unknown; phosphorous acid, 1 PP( derived trom 
P,0„; inonoperphosphoric acid, 1I ;| POg perphosphoric a< id, H 4 P..O M ; 
and meta-, pyro-, and ortho-phosphoric acids, derived from J > 1 O 10 , for j 
w Inch see Phosphatks. 

Hvpophosphorous and , llP(OH).., discovered by Pulling in 1810, 
and obtained crystalline bv Thomson 111 1874 (Her. 7, p. 90|), is 
prepared in the form of its barium salt by warming phosphorus 
with baryta water, removing the excess oi baryta by carbon dioxide, ■ 
and crystallizing the filtrate.’ The m id may In- prepared by evaporat- 1 
mg in a vacuum tin* solution obtained by decomposing the barium | 
salt w ith the equivalent amount of sulphuric acid. The acid lorms a 
white crystalline mass, melting at 17*4 and having a strong acid , 


reaction. Pxposure to air gives phosphorous and phosphoric 
at ids, and on heating it gives phosphine and phosphoric acid. A 
characteristic reaction is the lormation of a red precipitate ol 
cuprous hydride, Cu.jH.j, when lu-ated with copper sulphate solution 
to 00 J . It is a monobasic acid forming salts which are permanent 
in air, but which are gradually oxidized in aqueous solution. On 
heating they yield phosphine and leave a residue of pyrophosphate, 
or a mixture of meta- and pyrophosphates, with a little phosphorus. 
They react as reducing agents. On boiling with caustic potash 
they evolve hydrogen, yielding a phosphate. 

Phosphorous and, l > (()ll) ; j, discovered by Davy in 1812, may be 
obtained by dissolving its anhydride, 1 * 4 O i; , in cold water; by 
immersing sticks ol phosphorus 111 a solution ol copper sulphate 
contained in a well closed flask, filtering lrom the copper sulphide 
and precipitating the sulphuric acid simultaneously lormed by 
baryta water, and com nitrating the solution in ear no ; or by 
passing chlorine into melted phosphorus covered with water, tile 
first formed phosphorus trichloride being decomposed by the water 
into phosphorous and hydrochloric acids. It may also be* prepared 
by leading a current of dry air into phosphorus trichloride at <*o 
and passing the vapours into water at o’, the crystals thus formed 
being drained, washed with ice-cold water and dried in a vacuum. 
The crystals melt at 70 Thea< id is very deliquescent, and oxidizes 
on exposure to air to phosphoric at' id. It decomposes on heating 
into phosphine and phosphoru and. It is an energetic reducing 
agent; lor example, when boiled with copper sulphate metallic 
copper is precipitated and hydrogen evolved. Although nominally 
tri basic the commonest metallic salts are dibasic. Organic ethers, 
however, are known 111 which one, two and three ot the hydrogen 
atoms are substit uted (Michaelis and Meeker, Her., 1897, 30, ]». 1003). 
The metallic phosphites are stable both dry and in solution; when 
strongly heated they evolve hydrogen and yield a pyrophosphate, 
or, especially with the heavy metals, they give hydrogen and 11 
mixture ot phosphide and pyrophosphate. 

tlypophosphonc and, IljVO,, or HTO.,, discovered by Salzer in 
1S77 among the oxidation products < t phosphorus by moist an 
may be prepared bv oxidizing phosphorus in an aqueous solution 
ot copper nitrate, or by oxidizing, sticks ol phosphorus under vv.ilei, 
lieut ializing with sodium carbonate, lorming t he lead salt and decom- 
posing tins with sulphuretted hydrogen (J. Cavalier and P. Coinee, 
Ah s. Jour. ( hem. Soi ., 1910. ii. 31). The aqueous solution may 
be boiled without decomposition, but on concentration it yields 
phosphorous and phosphoric acids. Deliquescent, rectangular 
tablets of 1 i ,1 ’.( ) 2I I..O separate out on concentrating a solution 
in a vacuum, which oil dr\ing blither give the acid, which melts 
at 33 0 , and decomposes suddenly when heated to 70° into phosphor- 
ous and mctnphnsphoiic acids with a ceitain amount of hydrogen 
phosphide. The solution is stable to oxidizing agents such as 
dilute hydrogen peroxide and chlorine, but is oxidized by pot.tSMiny 
peimanganate to phosphoric and; it does not reduce salts ot tin 
heavy metals. With silver nitrate 1 it gives a white precipitate, 
Ag 4 l‘.,0 (1 . The sodium salt, Na ,1 VO, 7 10I l..O, loi ms monochmc pi isms 
and in solution is si muglv alkaline; the acid salt, M.i .1 1 1 \ qIPO, 
forms iiiojux lime tablets. The formula oi the acid is not quite 
definite, tiyoscopic measurements on the sodium salt [joints 
to the double formula, but the organic esteis appeal to be deiivcd 
from HJ’O. (see A. Kosinheim and M. Pritze, Her., 1908, 41, 2 70S; 
K. (\>rm*e, A/ :,. Jour. ( hem. Soc., tqiu, ii. 121). 

M nnoper phosphoric and perphosphoric m ids, ll.l'O. and 1 1,1 VO,, 
were obtained bv J. behmidlin and l\ Massini (Her., 1910, j[, 11021. 
The first is formed when 30'),, livdiogen peroxide reacts with phos 
phorus pentoxide cjr meta- 01 pvro- phosphoric a< idsal low tempera- 
1. ....... ^»%.i (i... ,.;a. ; 1.1 .....i..,- mi... ... .1,0 


n iimuiid Lion 01 i is i'i < *j iii'ii 1 .*> , 1 1 mu 1 111. li n>i 1 <11111 m.’ ai 11 1 ci 1 si'im. uimiui- 

ide (Mac Ivor); from the tribroimde and zinc fluoride, and lrom dried 
copper phosphide and lead lluoiuh* (II. Moissan). It is a colourless, 
non-fuming gas, which gives a colourless, mobile liquid at - io J 
and 20 atmospheres; flit! liquid boils at 93 ' and solidities at Hm 
(Moissan, Comptes rnultts, 1904, J3.S, p. 789). it does not bum in air, 
but explodes, under tin.* action ol a Ha me or the* cleitru sp.uk, 
wh* n mixed with half its volume of oxygen, giving the oxylhioi idc\ 
DOIv.. It is slowly decomposed by water giving hvdrolluoric ami 
[jhosjjhoroiis ac ids, or, 111 adtlition, llucirphosphoious at id, HIM ,. 
Jt la^s no at'tion on glass in the cold, but when healed it gives phos- 
phorus and silicon tetralhioridc. Phosphorus penta fluoride, IMy, 
discovered 1>\ M'horjje (Pun. Roy. Soc., 1877, 23,]). 122), maybe; 
obtained by burning the tufluoiide in lluoriiie, frtjrn the peiita- 
ehloridi* and arsenic 1 ritluoride and from ihe trilluoride and bromine, 
the first formed tluorobromide, IM'.lfr., dttomposing into the peiita- 
hromitle and penfalluoritle : 5I *I*'..l ;i . [MI*, -f- 2lMh ri . It is a 

colourless gas 4.I tmn*s heavier tlian air. and liquefies at 13 under 
40 atmospheres, solidifying when the pressure is diminished. It is 
ineombustilflr and extinguishes flame. It tunics in moist air and 
is quickly decomposed by water giving hydrofluoric and phosphoric 
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acids. Tt docs not dissociate on heating ns do the pentachloride 
and pnitahioinide, thus indicating the existence of pentavalcnt 
phosph* »i us m a gaseous compound; dissoe iation, however, into! 
the tnMuoiide and tree tliiorine may be brought about by induction . 
sparks of 150 to jon mm. in length, it combines directly with 
ammonia in the proportion iPF, : VXIL, ami with nitmeen peroxide : 
a! 10 ’ in the proportion jT’F., : N(\. Phosphorus h ifluoiodu Jdonde, ; 
IT'GL, pre-pat cd troin chlorine and the tntlinuide, is a pungent- ( 
smelling gas, which at .’5 o' gives the pent.u hloinle and lluoiide. : 
The tnfhior dibionude (see above*) is an amber coloured mobile liquid 
Phosphotxl t) ijluoi idr, I 'OF , may he obtained by exploding 2 volume- 
oi phosphorus tnliuoride with 1 volume ot oxygen (Moissan. 1880); 
bvluMtmg 2 parts of finely di\ nled c i vnlite and 3 paMsol phosphoi u.*- 
pc'utoxide (Thorpe and Haiublv. join. Chem Soe.. 1SS0. p. 759); 
or Jrom phosphoryl chloride* and /me lluonde at 40° t * » 50 . It is a 
col - nit less fuming gas, which liquefies under ordinary pressure- at 1 
50 . and under a prcssutc oj 1 5 atmosphe res at 10 ; 1! may be ! 
-.ohdilied to a snow-like mass. Water gives livdiolluorie and phos- ; 
pin ine acids. The i*m rc-qn Hiding sulphur compound, t liiophosphoi'yl | 
llm aide, FSF , obi, lined bv hc*ating lead lluonde and phosphorus | 
pcntasulphide to 200 , is a colouiless gas. which may be condensed 
to a eleir transparent liquid. F spontaneously intlanies in an or 
oxygen ; and when ijie gas L issuing troin a ]ei into air tne Maine is 
grev’isli green, with a faintlv luiuiiiou. 1 and yellow tip; the Maine 
is probable urn* of the coldest known. The combustion probably . 
follows flu* equation FSI- . -1 C)., — FI*. SO... llu* triMiionde at 
a higher t<eniper\it uie decomposing according to the* equations; 1 
ioTT * jfO . — nl’F - 2F.O.. 2FF.T G>. 2FOF.. the complete re 
action tending to tin* equation: 10PSF, • 15! > , (•FT, : ’FU.-l 

i oS< ) .. The gas » lissolv e*s m water on ‘-baking ; FSIG jll..U - j 

H ,S H.I'O, : MU', but is nmte leadily taken up by alkaline 
solutions with the* iormation of tluoride and t hiophoqihute : FSF.. -{- 
(*NaOH N.i.iN ), • ^NaT. Healed in a glass tube it »iv«*s silk-on 
tluoinle, phosphorus and sulphur, PS 1 *\ — IT . - S; 4IT . j- 3S1O., *= 
3S1F, ' F 4 -f- b Klee trie sparks giv e at lust tree* sulpluu and tin* 
triMiionde. tlie latter at a higher temperature splitting into the 
penlatluoiide and plioqihoi 11s. With dry ammonia it gives am- 
monium Muoride and a e omp< uiid P(Nd l.,)..SK. 

Phospbu us tvu hi 'tide or phosphorou s chloride, PC 1 {1 discovered by j 
Gay-Lussac and Thcn.ud in 1808. is obtained by passing a slow ! 
cut rent ot chlorine over heated red phosphorus e.»r through a solution 
id ordinary phosphorus in carbon disulphide (puiilving in the latte'r 
case by fractional distillation). It is a colourless, mobile li<]unl of 
specific gravity 10128 at o" and boiling-point 70'. With chlorine 
it gi\e*s the penlachloi ide. PG 1 ,, and with nwgeii when heated plios- 
phoryl chloride. FOCI,. Water gives hydrochloric and phosphorous 
acids, with separation of red phosphorus it the water be hot. Winn 
led with hydrogen into liquid ammonia it gives XH : FXIL, which 
»n elevation of teniperaiuie gives IT(XH). (Joanms. Camples rend us, 
1904, 1 SO, p. 30 |). Fv -aibnntling a mixture of phosphorus chloride 
and hydrogen to ail cirri ric discharge A. Bo-son and A. fournier 
[Complex rendus, iooi, 150. p. 102) obtained phosphorus dicliloride, 
Kc 1 4 , as a colourless, oily, strongly turning lujmd, freezing at 
- 28 J and I x tiling at tSo"* with decomposition. With water it gave 
ph osphorous acid and a yellow indeimite* solid. It decomposes 
slowly at ordinary temperatures. Phn<plu>rus pentuc hloride , 1 *C1 , 
discovered bv 1 >avv in 1810 and analysed bv Dulong in i8i<>, is 
fornu-d from chlorine and the trichloride. It i.-, a sttavv eolouied 
solid, which by tusion under pre-sure gives prismatic crystals, ll 
sublimes when heated, but under prcssutc 1! melts at 1 pS . giving j 
a normal vapour density, but on furLhei hc*ating it dissociates into I 
the bichloride and chlorine; tins dissociation may b<* lelarded by I 
vapourizing in an atmosphere* of chloimc. It 1 iiiiu-s stiongly in 
moisl air, giving hydrochloric acid and phosphorvl t blonde, 1*(KJ,; 
with walet it gives phosphoric and hydrochloric acids. 

PJlo$ [dr »n 7 trichloride or phosphorus n.\ xchlorule, 1 *( )G1 cnrrespnml- 
ing to phosphoric acid, (HO) FO, discovered m 18.47 bv Wurtz, 
may be* produced by the action ot many substances containing 
hydroxy groups on the pentachloride; bom the trie hloride* and 
potassium chlorate-; by leaving phosphorus pontoxide in contact 
with hydrochloric acid: 2 1 \0 , -J- 4HCI FOt 1 . 1 3HFO; or bv 
heating the pentae blonde and penloxide under pressure: 'PCI, j 

F. / 3 , — 5POCP. It F a colourless liepiid, boiling at 107-2°, and 
when solidified it melts at oS”. Watei gives iivdroe hleuic 
phosphoric acids; dilute alcohol gives monorthyl phosphoric aeid, 

G. jHrg II., FOj, whilst absolute alcohol give-s tric-thvl phospliate. 
(C.,H,). { F 0 4 . Pyrop/insphoryl chloride, F./LGlj, corre-spoiuling to 
pvrophosphoric arid, was obtained by Gent her ami Michael is 
{tier., 1871, 4, p. 700) in the oxidation of phosphorus trichloride with 
nitrogen peroxide at low Temperature; it is a colourless tinning 
liquid which boIlS at nboiil 212 with semie- dee ompositinn. Witii 
water it gives ])lTosj>horic and 1|\ rlroe lilorie: ae ids. ! hi o phosphor xl 
chloride, FS( 1 ,. may be obtamc-el bv- the direct comlmiatioii eit sul]ihur 
with the trichloride; from sulphuretted hveliogcn and the penta- | 
chloride- ; from antimony trisulphidr and the ])entacliUu ide ; by heat- i 
ing the pcntasulphide with the pent.u hloride; and by dissolving phos- I 
phortis in sulphur* chloride ami distilling tin- solution: .:F }S..CL i 
4S f 2 PSG 1 It is a colourless mobile liquid, boiling at 125-1“! 
and having a pungent;, slightly aromatic odour. It is slowly decom- { 
posed by water giving phosphoric ami hydrochloric acids, with 1 


sulphuretted hydrogen; alkalis forma fhiophnsphntc. l’S(OK), 
and a chloride. 

Phosphorus tuhronude, PBr.., pre]iar<*d by mixing solutions ol its 
elements in carbon disulphide and distilling, is a liansp rent, mobile 
liquid, boiling at 17^ and resembling the tridilorich- cliemicailv 
The- penhibrowide. I’lir-,. which results from phosphorus and an 
execs, ot bromine, is .1 ye llow solid, and closely re-,ein bn -s the* pentu- 
chloride. The* htoninehfonde, PGLjHr.., is ^in orange*-* olorirt-d M>lid 
I* » rilled fi*»m bronum* and the trichloride, into which components 
it decomposes at *5". Phosphoryl trihroimde , t’OFi , is a sr.lid, 
meltin'; , it 4 j and boding at io*,'. I hiophosfd’ot vl hfoinidr, i'SUr, 
ublaineit after the manner of llu* corresponding cldoridc, forms 
vellow oitoliedia which melt al 48°. and liave a pern t rat mg, aro- 
matic odour. With water it gives sulphur, sulphuretted hydrogen, 
hvdrobromic. phosphorous and phospluu ie aents, llu -ailoluir am! 
}»hosphorous acid being produces 1 by the interne tinn ot Mu* previously 
formed siilphuie! ted hydrogen and phosphoric and. l K 1 nphosphotyl 
thiobroiuide , (1 ’! •Vj.SJ.jS, and nntaphosphotxl thwhromid , I’^.llr, are 
alse> known. 

Fhosphorus forms three iodides. The snbi*nlide*, ’ 1 1 , was ob 
tainedbv lv. I Joulough {Complex rendus, HJ05, T41, j). 250), whom ted 
with dr\- iodine on plios[)lmriis dissolved in carbon disulphide; 
w ith alkalis it giv e s I’gOH). The eli-ienlide and Iri-ioeM* e are* tormed 
sinulaily; the lirst is depositeel as orange-ced* »ured prisn-. winch melt 
at JJO° to a n*d 1 i< jn iel (se*e Ihmglity. Jour. Jn;, r. Chet ’. Sm n^o.-, 
27. p. i |j|). whilst the* second torms d. irk red hexagonal pl.nes 
wlucli me *1 1 at Sii • 

Sulphides mill I'hio-m ids. Fhosphorus and sulphur combine 
energetically with considerable rise of temperature to I01 in sulphides. 
The ieseartlies of A. Stock {Pet., 1 o< >8 . 41, pp. 558. ( >57 ; 1909. 42. p. 

-2; t * > 1 o , 44. ]>p. 1 go, j i 4) show that tliree exist , i^-., 1 * 4 S 7 , F..S,. 
The lirst is pre pared by he.itiug red phosphorus with Tim ly ]x»wde‘ted 
sulphiit in a tube sealed at out' end and tilled with carbon dioxide. 
The product is extracted with carbon disulphide and the* residue 
distilled in eaibou dioxide. It torms light yellow crystals from 
benzene, vv lut h melt at 1725° ami boil at 407° joN with light decom- 
position. Alkalis give' hydrogen and phosphine. The second, 
F,S ; . is obtained by heating a mixture* ot red phosphorus and sulphur 
in the proportions given bv F 4 S.,-i 5 ° (J FjS., ami 1 ry-a.dlizing from 
carbon disulphide in which FjS. is readilv* soluble. forms small, 
slightly yellow pi isms, which melt at gio J and boil at 52 }°. 'The 
tliinl, or peiitasiilplude, F..S-. was obtained as a subst.iiu e resembling 
Mowers ot sulphur by A. Stock and K. 'Thiel {Per., mo-). ^8, p. 27111; 
icjio, 4 g p. 1 >24). who heated sulphur with pho- pliorus in carbon 
disulphide solution with a Irace of iodine* to 120 -130°. It exists 
m two forms, one* having the formula 1 \S 1()> and the other a lower 
molecular vveighl. With liquid ammonia it gives F.^S. ^N 1 1 ., which 
is a nnxlure ot ammonium iminotiitliiophosphate, F(S.\H,)., : Nil, 
and ammonium nitrilodithiophosphale. F(SNHj)., ; N. Water eon- 
v’erts the tormer into ammonium thio|diospliate, 1 Q(.*sN 1 1 ,)... I LO, 
whilst the latter healed t«> 300' m a vacuum gives Ihiupliosphono 
Tiittile. Xii’:S (Stock, ibid., moo, 39, ]i. 19(17). 

Thiophosphates result on dissolving the pcntasulphide in alkalis. 
Sodium muiioUuopliosphate, Xa :i FSO. 1 zl l..O, is obtained bv' adding 
one F..S., to six NaOH, adding adcohol, dissolving the preeipi tat<* in 
\vate*T and healing to 90°. C)n cooling, ihc* salt separates as white 
six sided tablets. Sodium dithinphosphate, Na FS..O./1 1 ILO, is 
obtained by heating the above solution only to 50 -55 , cooling and 
adding alcohol, which pree qiitates the dilhio salt. On heating it 
gives the* monnthio salt. Sodium trithiophosphale apjx-ars to b_ 
formed when the jientasulpliide .ids with sodium hvdrosulphide 
at 2o J . All t hiojihusphatesare dectmqiosed bv- a< ids giving sulphur- 
etted hydrogen and sometimes free sulphur. 'They also net in many 
cases as reducing agents. 

A Umgcn ( om pounds. ! ’hnsphorus pentachloride combines directly 
with ammonia, and tin- compound when heated to redness loses 
ammonium chloride and hydrochloric acid and gives phospham, 
FN.jH,. a substance first described bv Davy in iSri. Il is a white, 
infusible, very stable solid, which decomposes water on heating, 
giving ammonia and melaphosplionc acid, whilst alkalis give 
an analogous reaction. With methyl and ethyl alcohols it forms 
secondary amines (Vidal. Compte s rendus, 1891, 1 1 2 . p. 950; 1892, 1 1 5, 
p. 123). The diamide. FN., 1 1 4 , was obtained by 1 Ingot (ibid., 1905, 
141, p. 12-55) by acting with ammonia gas on phosphorus tribromide 
or Iri-indicle at 70°; it is very unstable, and decomposes at 23’. 
Fhosphorus combines wiili nilmgen and chlorine to form several 
polymeric substances ol the general formula (FNCL) x, where x may 
Ik* 1. 3, 4, 5, (>. 7. or it ; they may be obtained by heating tin* pi-nta- 
c hloride with ammonium chloride in a sealed tube and separating 
the mixture by fractional distillation (II. X. Stokes. . lmcr.Chnn. Jour., 
1898. 20. p. 740; also see* Besson and Kosset, Conipte s rendus, 190O, 37, 
p. 143). The commonest fonn is F :r N ; Gl (i , a crystalline solid, insoluble 
in water, but soluble in alcohol and ether. Several phosplioamides 
have been describc'd. The diamide, FO (N 1 !.,)(X 1 1 ) . 1 esnlfs when the 
pentachloride is saturated with ammonia gas and the lirst formed 
chloropho.sphamide, FG 1 ,(X is decomposed by water. 'The 

Iriamide, l‘0(NH..), I rc-snlts from ammonia and phosphorus oxy- 
chloride. Both these compounds on heating give phosphoinunamide, 
l*ON. of which a polymer (FOX)., had been described by Ocldo 
{(*azz. chirn. Ital., tSqq, 29 (ii.), ]). 330). Stokes [Amer. Chum. Jour., 
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1 So r •!. ]). 10S ; 1804, 10, pp. t 2 3 , 154) has described 1 * 0 ( 011 )., NIL, 
and rO(OHj(Ni L).., whilst Hie compound J'0(0| 1)N 1 1 was obtained 
by Si lull {.Inn.. 1^7. i«M, P- mX) by acting with .imnumi.i on tin* 
peiiloxide. Nn hum oils other nitrogen compound". have been 
obtained. 

Tin atomic weight of phosphorus was determined bv Der/eTms, 

1 V*ioii /e, |ac<puTni, Dumas, Si hrnttcr, Drodic and van dor l’laals. 

Mori' ie (.lit an the lin e$l igal 1011s of G. Ter Ga/anan ((_ viiipt. tend.. 
ioi h), 1 pS, p. i .07) on hydrogen phosphide, which gave the value 
V d of G. |\ Ikixbr and G. Jones {/out. Anm. Ciinu. Sot\, 

tyro, p. 20 ) on silver phosphate, which gave tlie value 4104. 

Tin in />tu!ii\. The phosphorus used in the British Pbiinna- 
copoein is obtained from calcium phosphate, and is a waxlike 
non-rnehdlie substance soluble in oils and luminous in the dark. 

here are vai ions medicinal preparations. In young animals 
phosphorus has a remarkable influence on the growth ol bone, 
causing a proliferation of the jelly-like masses and finally a 
deposit in them of true bony material. Owing to this influence 
it has been 11 vd in rickets and osteomalacia. Its most effectixe 
use. howexer, is as a ner\e tonic in paralysis agitans, locomotor 
ataxia, impotence and nervous exhaustion, jn some skin 
such as psoriasis, chronic eczema and acne mdurata, 
phosphorus is very useful, and cases of diabetes mellitus and 
Ivmphad'moma have improved under some of its ('(.impounds. 
’I he hypophosjiliites have been recommended m pulmon.trv 
uffeetions, being said 1o act as fra* phosphorus without being 
irritant - , and the glveero- phosphates are certainly useful to 
stimulate metabolism. Dilute phosphoric acid is used as a 
gastiie stimulant. It does not resemble phosphorus in its 
physiological action and cannot be used to replace it. 

Toxicology. -Poisonous amounts ol phosphorus are frequently 
taken or administered, criminally or accidentally , it being easily 
accessible to the public in the. form of matches or of vermin 
pastes. Thev may have been swallowed several hours before 
symptoms ol acute poisoning show themselves, with nausea 
and vomiting, and a burning in the oesophagus, stomach and 
abdomen. The important thing is to prevent the absorption 
of the poison, so emetics and purgatives should lx* given at once. 
Sulphate of copper, in doses ol 5 to 5 gr., freely diluted and 
repeated every few minutes forms the harmless, black phosphide 
of eopjxT, which is rapidly eliminated bv the !:idn»*vs. The 
stomach may be washed out with warm water and then with a 

2 ° () solution of permanganate of potash, an enema of the same 
solution being given. The old French oil of turpentine is the 
best antidote to use in phosphorus poisoning, delaying the toxic 
effects; but ordinary oils are not only useless but harmful. 
When some time has elapsed before treatment and the phos- 
phorus has become absorbed, the organic degenerative changes 
cannot be easily controlled. Lor the chronic form of industrial 
poisoning in the manufacture of lucifer matches a form 
necrosis, known in England as tl phossy jaw " and in France as 
mal chimique , a localized inflammatory injection of the peri- 
osteum, ending with the death and exfoliation of part of the 
bone. (See Match.) 

PHOTIUS (c. 820- Sc) 1 ), patriarch of Constantinople (858-867 
and 878-886). From his early years he displayed an extra- 
ordinary talent and appetite for knowledge, and as soon as he had 
completed his own education he began to teach with distinguished 
success grammar, rhetoric, divinity and philosophy. The way 
to public life was probably opened for him by the marriage of 
iis brother Sergius to the princess Irene, sister ol Theodora, who, 
upon the death of her husband Theophilus in 842, had assumed 
tlx* i (‘gene v of the empire. Photius became captain of the guard 
and subsequently first imperial secretary. The dissensions 
between the patriarch Ignatius and lhtrdas, the uncle of the 
youthful emperor Michael III., brought promotion to Photius. 
Ignatius was arrested and imprisoned (Nov. 85S). and upon 
refusing to resign his of lice was illegally deposed, while Photius, 
although a layman, received all the necessary sacerdotal orders 
within six days, and was installed as patriarch in his place. 
Ignatius, continuing to refuse the abdication whah could alone 
have given Photius’s elevation a semblance of legality, was 
treated with extreme severity. T 1 is cause was subsequently 
espoused by Pope Nicholas in a manner highly offensive to the 


independent feeling of the Eastern Church. Photius felt himself 
the champion of Eastern ( hristianity against Latin pretensions: 
and when in 8O5 Nicholas finally anathematized and deposed 
him, he replied by a counter excommunication. Meanwhile, the 
situation was suddenly changed by the murder of Photius s 
I patron, Bardas, by order ol the emperor Michael, who was 
| himself assassinated by his colleague Basil in the following \ear 
(8O7). The hiil of Photius immediate.K ensued; he was icmoven 
Irom his ollue and banished about the end of September 867, 
a few days after the accession of Basil, and Ignat ms was 
reinstated on the 23rd of November. About S70 Photius was 
suddenly recalled to Constantinople and entrusted with the 
I education of Basils children. On the death 01 Ignatius, 

I probably in October S78, Photius, after a decent show of relue- 
j lance, again filled the patriarchal throne. lie then proceeded 
I to obtain the formal recognition of the Lhristian woiid. 1 1 , 

I November 870 a synod was convened at Constantinople. The 
legates of Pope John VIII. attended, prepared to acknowledge 
Photius as legitimate patriarch, a concession lor winch john 
was much censured bv Latin opinion, lie stood firm, however, 

I on the other two points which had long been contested between 
I the Eastern and Western ( luuvhes, the ecclesiastical jurisdiction 
1 over Bulgaiia and the introduction ot the “ (ilioquc ’’ clause 
into the creed. He disowned his legates, who had shown a 
tendency to > icld, again excommunicated Photius, and tlius 
aroused the open hostility which has never been appeased to 
this day. Strong in the support ot the count il, Bhniius sm ply 
ignored him. At tiie height of glory and success he was suddenly 
|>recipitated from his dignity by another palace revolution. 
Alter the death ot Basil (880), his son and successor Leo, who 
had formerly been devoted to Photius, but in recent vears 
displayed great hatred towards him, deprived him of his ofifiu e 
and banished him to the monastery ot Bordi in Armenia, f rom 
this time Photius disappears from history. No letters of this 
p.-Tiod of ins liie are extant, whic h leads to the inlerem e that his 
imprisonment was severe. 'The precise date of his death is 
not known, but it is said to hav e occurred on the 6th oi February 
So 1 . 

Ear long after Pliofius's death his memory was held in no spec inf 
honour bv Ins countrymen. Dili whin, in the ciusading age, the 
(’ink C linn li and stale wen* alike in daugei J10111 Latin imo-aili- 
nienls. l'liotius became a mdional Inin, and is at piesent Mgaided 
as little short ot .1 sunt. To t Ju^ ( haun ter he has not the least 
prcleiiMon. Lew nun. it is probable. have hern mote atmiiondv 
caluinnuit ed ; but, win 11 evciy spec 1 lie statement to Jus piejudice 
lias been rejected, he still appears on a general review ot liis actions 
woildlv, craltvand unscrupulous. Yet he shows to no lit I Ii* adv am 
tage as an 4 1 1 lesust i' at slate-man. Ills Juinness was Iirmie, his 
sagacity profound and larseimg; he Mipported good aiid e\ il 
fortune* with equal dignity; and his tall was on both oeeasious fine.* 

I to revolutions beyond his control. In eiuehtion, hteiaiv pow<*i 
• and force and versatility ot intellect he tar surpassed every euiitem 
porar v. 

The* most important of tire works of bhotius is Ids renowned 
Bibliotheca or JMynobildon (nl, 1 . I Whiter, 1*2 | 1X24), a tolle ctum 
1 ol extracts Irorn and alu ldgment s of 2<So volumes of classical aul 
I (usually cited as ( oducs), tJie oiiemals ot which are now to a 11 
e*xten1 lost. 'The* work is specially rich 111 extracts tiom historu al 
writers. To Photius we are indebted tor almost al) we possess nl 
('tesias, Meinnoii, Lonoii, tlu* lost books of I hodorus Siculus, and llu* 
lost writings of Arrian. T hcologv and ecclesiastical historv an* also 
very fully represented, but poetry and am u nt philosophy are almost 
I entirely ignored. It si e 111s that lie did not think it n» , ces*-ary to deal 
with ihose authors with whom exeiv well educated Ulan w.add 
naturally be familiar. The literary criticisms, genet. dlv ilMm* 
guished bv keen and independent judgment, and the exempts, 
vary con v -iderablv in length. llu* numerous biographical notices 
ate probably Liken from the work of Hesyc luus ol Mihtus. The 
Lexicon on' Svi’ay&yv) , ]uii)hshed later tlian the Bibliotheca . was 
proUfldv in the main 1 lie* wot k of some of his pupils. 1 1 was mtemle*d 
a*- a book of reference to lacildate tile reading ot old classical and 
sacred authors, whose language and vocabulary weie out of date. 
The only MS. of the l.cMuai is the Loclex Gale.mu.s, lormcrlv m the 
possession of T homas Dale {'/.<' /, and now in 1 he library of limit v 
College, ('ambndge (»d. S. A. Naber. TM.j, with introduction on the* 
authorities, critical reunineiifary. and valuable indexes)! His most 
imjiortaiit theological work is the .hn[>h;h‘i hia a collection ol some 
300 quest ionf and answers on dillu nil points in Scripture, addresse d 
to Amphilochms, archbishop of (vziius fed. Sophocles Oecononms. 
Athens, 1858). Other similar works are his treatise in four books 
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again. si tin* Manic Imrans and Raulicians. and his con! rovvr>v with 
tiie Films oil the i’lDa-.'.Mon ol the lluly Spirit. Ills /.pisttcs, 
politic. d ami private, addressed to high church and state dignitaries, 
are valuable tor the light they throw upon the eharaetei and 
satilitv ot tin' wntet (ed. J. Valet tas. London, 1804). A large 
number of Ins speeches and homilies hn\ e been edited by S. 
Aristarches (1900). I he only complete' edition is Ihsliop MahniY 
in Milne's Pa'holngia graced, ci,-r\ . R. K'eitzeiistein (Pa Aitfang 
dc'i Lcvikons dt'* Pilot ms , 1007) lia^ published .1 hitherto unedited 
MS. containing numerous fragments Jrom various verse and prose 
authors. 

Aller tin- allusions in his own writings the 1 luet contemporary 
;iutht>i itv tor the lit.' ot Photius 1- his bitter enemy. Nieet.is t lie 
Paphlagoiii.iii, the biograpliei <>t his mal Ignatius. Hie standard 
modern work is that ot Laolmal 1 lergeiimt her, Photius. Patnanh 
von CoHsiantnwfu'l (1N.7 iNoyh As a dignitary ot the Roman 
Catholic Church, ('animal llergeiirbther is inevitably biased against 
1‘hotuis as an ect IrM.isiic, but his natural candour and sympathy 
With 111lelleetu.il eminence have made- him just to the man. 

s»ct* also artule bv 1 *. Kat tenbuscli in Her/.og-lhiuck's Real- 
cm\h!<'f>d(lit‘ /< j protestantise he ihcologie (1004). coni. lining t nil 
bibliogi.iplnc.il details ; J. A. Tabnciu.s, Pihlwthem gtacca, \. oyu- 
77<). xi. 1 . lvi umbacher. in’schu hte dev l>\ . >i atmiseheu Littcratur, 

pp. 74 7*1. 51 52 } (2nd ed., 1 My 7) ; J. 1 C Sandys, llistoiy of ( lassical 

bchoLnship (2nd ed., 1900). 

PHOTOCHEMISTRY (Gr. </><:>?. light, and * chemistry ”), in 
the widest sense, the branch of chemical science which deals , 
with the optical properties of substances and their relations t<> j 
chemical constitution and reactions; in the narrower sense it is i 
< mt.erned with the notion of light <»n elieiuieal change. The I 
irst definition includes such subjects as refractive and dispersive l 
power, colour, fluorescence, phosphorescence, optical isomerism, : 
spectroscopy, vYo. -subjects which are tiealed under other 
headings ; here we only discuss the subject matter ot the narrower 
definition. 

Probable the earliest photochemical investigations were | 
associated with the darkening of certain sil\er salts under the | 
action ot light, processes which were subsequently utilized in 
photography (q.v.). At the same time, however, it had been 
observed that other chemical changes were regulated by the 
access ot light ; and the first complete study ot such a problem 
was made by J ^Y. Draper in 1843, who investigated the combi- 
nation of hydrogen and chlorine to form hydrochloric acid, a 
reaction which had been previously studied by Gay-Lussac and 
Thena.nl. Draper concluded that the first action of sunlight 
consisted in producing an allotrope of chlorine, which sub- 
sequently combined with the hydrogen. This was denied by 
Bunsen and Koscoe in 1857; and in 1887 Pringsheirn suggested 
that the reaction proi-eeded in two stages : H.,0 f-( 1.,— (T.O-r II 
2 IP a ( 1 .( )— IIJ ) *- 2 I K 1 . This view demands the presence of 
water \apmir (H. 1 L Baker showed that the perfectly dry gases 
would not combine), and also explains the period which elapses 
before the reaction commenced (the “ photochemical induction ” 
of Bunsen and Roscoe) as taken up by the formation of the 
chlorine monoxide necessary to the second part of the reaction, j 
The decomposition of hydraulic acid into hydrogen and iodine i 
was studied by Leinoine in 1877, who found that So " f) decom- | 
posed aft(*r a month’s exposure; he also observed that the reac- 
tion proceeded quicker in blue vessels than in red. A broader 
investigation was published by P. L. ('hastaing in 1878. who 
found that the red rays generally oxidized inorganic compounds, 
whilst the violet reduces them, and that with organic compounds 
the action was entirely oxidizing. 'These and other reactions 
suggested the making of actinometers. or instruments for 
measuring the actinic effect of light waves. 'The most important 
employ silver salts: Kder developed a form based on the ! 
reaction between mercuric chloride and ammonium oxalate • 1 
2Hg(’l, f- (NH, ).(\0, - 2lTgCI | 2 X 1 1 j ( I -j 2( 0 ,. the extent j 
of the decomposition being determined by the amounts of ’ 
mercurous chloride oruearbon dioxide liberated. 

The article PhotoG^Aphy (q.v.) deals with early investigations 
on the chemical action of light, and we may proceed liere to . 
modern work on organic compounds. 'That sunlight un derates | 
the action # of thf halogens, chlorine and bromine, on such corn- \ 
jiounds. is well known. John Davy obtained phosgene, ('0(1.,. 
bv direct combination of chlorine and carbon inonoxide in | 
sunUght Wcigert, Ann. d. P/iys .. 1007 (iv.), 24, p. 55); | 


chlorine combines with half its volume of methane explosively 
in sunlight, whilst in diffused light it substitutes; with toluene 
it gives benzyl chloride, ('..IJ Cfl.T’kin sunlight, and < hlortoluene, 
; ('.df^niy'l, in the dark; with benzene it gives an addition 
| product, ( \ ; 11 <; CT |; , in sunlight, and substitute ^ in the dark. 
Bromine deports itself similarly, substituting and lorming 
addition products with unsaturated compounds more readily 
in sunlight. Sometimes isomerization may occur; lor instance, 
\\ lslicenus found that angelic acid gave dibromangelir acid in 
the dark, and dibromtiglie acid in sunlight. Main substances 
decompose when exposed to sunlight; tor example, alkyl iodides 
darken, owing to the liberation of iodine; aliphatic acids (especi- 
ally dibasic) 111 the. presence ot uranic oxide lose carbon dioxide; 
polyhydric alcohols give products identical with those produced 
by fermentation; whilst aliphatic ketones give a hydrocarbon 
and an acid. 

Among aromatic compounds, henzaldehyde gives a trimerie 
and tetrameric benzaldehycle, benzoi(‘ acid and In drnbenznin 
(G. L. ( iamician and P. Silber, Atti. R. A vend, L/ucei , 1900); 
in alcoholic solution it gives hydroben/.oin ; y\hilst with nitro 
benzem* it is oxidized to benzoic acid, the nitrobenzene suffering 
reduction to nitroso benzene and plicnyl-/Miydrox\ lamine ; the 
latter isomeri/es to ortho- and para-aminoplicnol. y\hich, in 
turn, combine with the previously lonned benzoie acid. Simi- 
larly acetophenone and heuzophenone in alcoholic solution giye 
dimethylhydrobenzoin and benzopinacone. With nitro com- 
pounds Sa<‘h and Hilbert concluded that those lontaining ;i 
*( II* side group in the ortho position to the ‘NO., group wen* 
decomposed by light. Tor example, ortho-nitrobenzaldehvde in 
alcoholic solution gives nitrosobenzoic ester and 22' a/oxvbrnzoir 
acid, with tin* intermediate formation of nitmbenzaldehvdc- 
diethylacetal, X().,(' ( .II .,*(T 1 (()(., 1 1 ..)., (E. Bamberger and i\ 
Elgar, Ann. 19J0, 371, p. 310). Bamberger also investigated 
nitrosobenzene, obtaining uzoxybenzene as chief product, 
together with various azo compounds, nitrobenzene, aniline, 
hydroquinone and a resin. 

Lor the photochemistry of diazo derivatives sec Hull and Stein. 
Pci., lyoi. j). inoS, and oi the Urpenes see (i. 1 ,. Ciuiiiuinn and 
1 ’. Silber. Pn., 1(407 and ioo.S, 

Light is also powerful in producing isomerization and poly- 
merization. Isomerization chicllv appeals in the lormalion 
ot stable stereo isomers from the labile forms, and more rarely 
in inducing real isomerization or phototropy (Marckwald, 1899). 
As examples we may notice the observation of Ghattoway ( Joutn. 
Chan . Sor. 1906, 89, p. 402) that many phenylbydrazones 
(yellow) change into azo compounds (red), of M. J’adoa and Is 
Gruziani (At/i. R. At end. Lined, 1909) on the /Tnaphthylhvdra- 
zones (the a-compounds are not phototropic), and of A. Sen El- 
and F. (L Shepheard (Journ. Chan. Sor., T909, 95, p. 1943) on 
the arylidene- and naphthylidene-amines, yvhich change from 
yellow to orange on exposure to sunlight. Light need not act 
in the same direction as heat (changes due to heat may be 
termed thennotrofne). Tor example, heat changes the a. lorm ol 
henzyl/j-aniinoerotonic ester into the fuim, whereas light 
reverses this; similarly heat and light have re\erse actions with 
fl.v-diphenyl ethylene, ('IT. : ('((’,, 11 -), (R. Stoermer, Her.. 1909,42, 
p. 4865); the change, however, is in the same direction with 
Senior and Shepheard's compounds. With regard to polymeri- 
zation we may notice the production of benzene derivatives 
from acetylene and its hoiuologucs, and of tetramethvleiies 
from the olefines. 

Theory of Photochemical Action. Although much work has 
been done in the qualitative and quantitative study of photo- 
chemical reactions, relatively little attention has been given to 
the theoretical explanation of these; phenomena. That the 
solution was to be found in an analogy to electrolysis was 
suggested by Grott buss in 1818, who laid down : (1) only those 
rays which are absorbed ran produce chemical change, (2) the 
action of the* light is analogous to that of a voltaic cell; and he 
regarded light as made up of positive and negative electricity. 
The first principle received early acceptance ; but the develnn- 
ment ot the second is due to W. D. Bancroft who, in a series of 
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papers in tin* journal vj Physical (hemistrv lor iqoX and iqoq, [ 
has applied it generally to the reactions under consideration. I 
Any electrolytic action demands a certain minimum electro- j 
moti\e lotre; this, ho\\e\er, can he diminished by suitable 
depolarizers, which genet all v act by combining with a ])roduct [ 
of the decomposition. Similarly, in some photochemical 
reactions the low electromotive force of the light is sulhcient to ' 
indue.- decomposition, but in other cases a depolarizer must be ( 
present, for example, ferric chloride in aqueous solution is j 
unchanged bv iighL, but in alcoholic solution reduction to ierrous j 
chlond' 1 occurs, the liberated chlorine combining with the 
alcohol. In the same way Bancroft showed that the sohent 
media employed in photographic plates act as depolarizers. 
The same theory explains the action of sensitizers, whi< h may 
act. optically or chemically. In the first case thev are substances 
having selective absorption, and hence alter the sensitivity ol 
the system to certain rays. In the second case there are no 1 
strong absorption bands, and the substances act by combining | 
with the decomposition products. Bancroft applied his theory | 
to the explanation of photochemical oxidation, and aiso to the 
chlorination and bromination of hydrocarbons. In the lattei 
case it is supposed that the halogen produces ions; if the posit be 
ions are in e\( ess side chains are substituted, if the negative the | 
nucleus. 1 

St. m. lord treatises are: |. M. Idler, HamUmch dev Photographic, \ 
\<>l. 1. pt . 1 ( 1 1 >« >0) ; 11 . W. Vogel, Vhotochnnir (1000). A11 account, of 

die act ion ot light 011 oigani< compounds is given 111 A. \V. Slewait, | 
lucent .htvames in Oi^anu Chemistry (1008). | 

PHOTOGRAPHY (Gr. light, and ypacfitw, to write), 

the science and art ol producing pictures by the action ol light 
011 chemical I \ prepared (sensitized) plates or lilms. 

History . 

It would he somewhat difficult to fix a date when what we. now 
know as “ photographic action ” was first recorded. No doubt 
the tanning of the skin by the sun's lays was what was first 
notnvd, and this is as truly the effect of solar radiation as is 
1 lie daikening of the sensitive paper which is now in use 
photographic piloting operations. We may take it that K. \\ . 
Scheele was the first to investigate the darkening action ot 
sunlight on silver chloride. He found that when silver chloride 
was exposed to the action of light beneath water there was 
dissolved in the fluid a substance which, on the addition ol 
lunar caustic (silver nitrate), caused the precipitation of new 
silver chloride, and that on applying a solution of ammonia to 
the blackened chloride an insoluble residue of metallic silver was 
left behind. He also noticed that ol the rays of the spectrum j 
the violet most readily blackened the silver chloride. In Scheele, \ 
I hen, we have the first who applied combined chemical and j 
spectrum analysis to the science ol photography. In j 782 . 
|. Senebier repeated Scheele 's experiments, and imind that in j 
fifteen seconds the violet rays lilac kened silver ehhnide as mm h j 
as the red ravs did in twenty minutes. 1 In 1798 ('omit Ruml'ord 
contributed a paper to the Philosophical Transactions entitled 
‘ k An inquire concerning the chemical properties that have* 
been attributed to light,” in which he tried to demonstrate that 
all effects produced on metallic solution could be brought about 
1 > v a temperature somewhat less than that of boiling water. 
Robert Harrup in 1802, however, conclusively showed in 
iX ichol son's journal that, at all events, salts of mercury were 
reduced by visible radiation and not by change of temperature. 

In 1K01 we come to the next decided step in the study ol 
photographic action, when Johann Wilhelm Ritter ( 1 776-1810) 
proved the existence of rays lying beyond the v iolet, and found 
that thev had the power of blackening silver chloride. Such a 
discovery naturally gave a direction to the investigations of | 
others, and Thomas Johann Seebeck (1770-1831) (between 
1 So 2 and 1808) and, in t8i 2, Jacques Etienne Berard (1780- i860) 
turned their at tention to this particular subject, eliciting valuable 
information. Wc need only mention two or three other cases j 

: It m; iv here he remarknj that lind he use <1 a pure spectrum he j 
would have found that the 'red rays did not Lilac km the material 
in the slightest degree. | 


where the influence of light was noticed at the beginning of the 
1 cjth century. William Hyde Wollaston observed the conversion 
of yellow gum guaiaeum into a green tint by the violet rays, and 
the restoration oi the colour by the red rays — both of which 
are the effect of absorption of light, the original yellow colour oi 
the gum absorbing the violet lavs, whilst the green colour to 
which it is changed absorbs the red ravs. Sir Humphry Davy 
tound that puce-coloured lead oxide, when damp, became red 
m the red ravs, whilst it blackened in the violet rays, and that 
the green mercury oxide became red in the red rays aga.n 
an example of the necessity ol absorption to effect a molecular 
or chemical change in a substance. 1 . R. T. Lc Bouvier 
Desnmrties in 1X01 observed the change effected in Prussian 
blue, and ( arl \\ llhclm Buckman noted the action of the tw T o 
ends ot the spectrum on phosphorus, a research which John 
William Draper extended farther in America at a later date. 

To England belongs the honour of first producing a photo- 
graph bv utilizing Schcele's observations on silver < hloride. 
In | unc 1802 Thomas Wedgwood (1771 1895) published in the 
journal oi the Koval Institution the paper- ~ kk An account of a 
method oi copying paintings upon glass and of making profiles 
bv the agency ol light upon nitrate of silver, with observations 
bv II. Daw.” lie remarks that white paper or white leather 
moistened with a solution of silver nitrate undergoes no change 
when kept in a dark place, but on being exposed to the daylight 
it speedily changes colour, and, alter passing through various 
shades of grev and brown, becomes at length nearly l>l;uk. The 
alteration ot colour takes place mere speedily in proportion ?.s 
the light is more intense. 

“ In thcdiicct beam ol the sun two or tlnec minutes are snific ient 
to produce the lull ellect. in the shade .several hours are required, 
and light transmitted through dilterent coloured glasses acts upon 
it with dilleienl degrees ol intensity, 'finis it is loiiml that red 
lays, or the common sunbeams passed thiough red glass, have \ ei v 
little action upon il ; yellow and green are more elliiaumis, bill blue 
and violet light produce the most decided and powcilul cherts. " 

Wedgwood goes oil to des< rihe the method ot using this 
prepared paper by throwing shadows on it, and inicrcntially 
bv what we now call “ contac t printing.” I legates that he has 
been unable to fix his prints, no washing being sufficient to 
eliminate the traces ol the silver salt which occupied the unex* 
posed or shaded portions. Davy in a note states that he has 
tound that, though the images formed by in ordinal v camera 
obseura were too faint to print out in the solar microscope, the 
images of small objects could easily be copied on such paper. 

In comparing the elicits produced by light upon miniate ol 
silver (silvei chloride) with those upon the mil ate it seemed evident 
that the muriate was the more susceptible, and both were more 
readily ac ted upon w lien moist than when di y a fact long ago known. 
Kven in the twilight the colour ol the moist muriate ol silvei, spiead 
upon paper, slowly changed from while to taint \ inlet ; though under 
similar cncumstances no intermediate altei.it ion was produced 
upon the nitrate. . . . Nothing but a method of preventing the 

unshaded pails of the delineations from being colouied bv exposure 
to the day is wanting to render tins process as useful as it is elegant." 

In this method of preparing the paper lies the germ of the* 
silver printing processes of modern times, and it was only bv the 
spread of c hemical knowledge that the hiatus which was to render 
the “ process as useful as it is elegant ” was filled up when 
sodium thiosulphate (hyposulphite ol soda), discovered by 
Francois Ghaussier in or three years before Wedgwood 

published his paper, was used for making the print permanent. 
Here we must call attention to an important observation bv 
Seebeck ol ] cna in 1 8 1 o. In t he- Parhcnle/nr of Goethe* he says 

" When a spectrum produced by a piopcrlv const! ucled prism is 
thiown upon in* ust 1 hloride ol .silver paper, il the punting be con- 
tinued for from lift ecu to twenty minutes, whilst a const ant position 
lor tfle spt ct nun is maintained bv any means, 1 observe tiv following. 
In the violet the i hloride is a reddish brown (somet inn s more violet, 
sometimes more blue), ami tins coloration extends well beyond the 
limit of 1 he violet; m the blue the chloride takes a clear blue tint, 
winch fades awav, becoming lighter in the green. I11 the yellow 
1 usually found thechloinle unaltered ; soniei ones, however, il had a 
light yellow tint ; in the red and beyond the red il jook rose or lilac 
tint. fins image ol the spectium shows beyond the red and the 
violet a reg*)ii more or less light and uncoloured. This is how the 
decomposition ot the silver chloride is seen in this region. Beyond 
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thi“ bi ow 11 luiui, . . . which w.e. produced in the violet. lire m 1 \(T r 
chloride u.t'-. coloured a grev-violo tor a distance ot several inches. 
I11 proportion ns the distance from the \ iolct increased, the tint ; 
became lighter. Devond tin* red. on the conti aiy. the chloride j 
tunic .) feeble red tint Inf a considerable distance. \\ lu 11 moist 
t blonde nt silver, having received the action m hi;lit In: a tune, 

]. i.vpisri to the spectrum, the blue and violet behave as above, 
la the yellow .uni red regions, nil ihe otiur hand, it is found 
that tile silver e 111 Ifide becomes paler; . . . file parls at led upon 
bv the ri‘d ravs ami bv those beyond take a light coloration.'’ 

This juts been brought lorwanl bv J. M. Kdi r us being tlie lirst 
r. cord v. e have of photographic* ac tum lending; itself to pnuim tion 
of natural colours. This observation oi Seebcrk was allowed to 
lie fallow for mail) years, until it was again taken up and 
published us a novelt \ . 

Tlie lirst to found .1 process of photography which itau 1 
ail lures that were suhsce jiientlv niiafiec ted bv light was Nicc- 
p!i.;re de Niepce. His process, which lu* railed provisionally 
" helinirraphic. dcssius, et gravures,” consists m coating the 
stirl.oc ol a met .t Hit* plate with a solution of a.sphaltuin in oil 
of lavender and expysmg it to a camera image. I le rcc*omni_*nds 
that tin- uspli.iltiirn be powdered and the oil of lavender dropped 
upon it in .1 wine- glass. and that it he then gently heated. A 
polished plate is covered with this varnish, and, when dried, is 
reudv for employment in the camera. After reejut ale exposure, j 
which is \vrv long indeed, a \ erv faint image, requiring develop- i 
ment. Is M/en. 1 )c\ elopment is elicited bv' diluting oil of ; 
i.ucnder with ten parts bv volume of white p-droLiim. After ■ 
tl.fS mixtme lias been allowed to stand iwc> or three davs it 1 
U ' lines clear and is reach* to be used. Tim plate is pla- ed in a j 
dMt an«l eivd with the solvent. l»v decrees the* parts • 
irutte' t' cl bv lijht cliss .Ive a wav, and the picture, formed of J 
modified asphalt mil. is developed. The plait* is then lifted from 
tin* ch'sii, allowed to drain, and finally freed from tlie remaining j 
solvents i»y wa-hir.g in water. Subsee jm-ntly. instead of using | 
oil of laventhr as the asphalt 11m solvent, Niepce employed an 1 
aiii’vt.i 1 oil. wliic h gave a deeper c'ulour and more tcia- it v to the ! 
surfaee-liltn. 

hater, Louis Jacques Maude* Daguerre ( 1 7X1; -1S5 1 ) and Niepce 
used as a solv chUthe brittle residue obtained from eviponiting | 
tie* c-il of lavender dissolved in ether or alcohol -a transparent ! 
Solution ol a lenion-vellow colour being lormed. This .solution | 
was u-(‘d for covering gl iss or silver plates, which, when dried, 
muld used in tin* camera. The * time of exposure varied 
somewli.it in length. Daguerre remarked that k * tlu* time; 
required to procure a photographic copy of a landscape* is from 
se\ en to eight hours, but single monuments, when strongly 
light* d b” the sun, or which are themselves \*<*rv bright, can In* 
tak**n m ab<» it three hours." Perhaps there.* is no sentence that 
illustrates more* forcibly the advanc e made in photography from 
the days when this process was desciibcd. 'The ratio ol three* 
hours to .. I (T th of a sec oml is a fair estimate* of tlu* progress made 
since Niepce. The development was eondmted bv means of 
petroleum-vapour, which dissolved the ji.irt s not ivted upon h\* 
light. As a rule silver plates seem to luiv*. been used, and 
occasionally glass; but it doe.s noi uppiar whether the litter 
material was chosen because* an imago would be projected 
through it or whether simplv Im* th** sake of effre t. Viewed in 
the light of present knowledge, a more perfec tly dew elopablr 
image in halt tone would be obtained bv exposing the film 1 
through tlu* b.itk of the glass. The* action of light on mu.-d 
organic matter is apparently one of oxidation. In the ease of 
asphaltum or bitumen of Judaea the oxidation c .mses a hardening 
of the material and an insolubility in the um;d solvents. Hence 
that surface of the film is generally hardened first which first 
feels the influence ot light. Where half tones e xist, as in a 
landsearv* picture, the film n mote* from the* surface* first roe el'ving 
the image is not acted upon at all, and remains soluble* in the 
solvent. I ( t thus readily see n that, in the case of half tone 
pictures, 017, even in copying eng Livings, if the* action were not 
continued sufficiently long when the surface ol the* film farthest 
from the glass wo*; first acted upon, the* layer next the* glass would 
in some places remain soluble, and on development would be 
dissolved u^jfiiy, earning the top la\ er t M hardened resinous ( 


matter with it, and thus give rise* to imperfect pictures. ]p 
carbon-printing deve lopment from the* back ol the exposed film 
is absolutely essential, since it depends on tlu* same principles 
as does lit hography, and in this the same mode ot procedure is 
advisable. 

It would appe ir that Niepce began his lCMvirche as curb as 
1X14, but it w.cs mu till 1S27 that he* had any success worth icuium 
ing. At that date he communicated a paper to Dr Hauer nt Kcw, 
the set id a rv ol the Koval Soeic*ty ol London, with a \i(*w to its 
presentation to lhat society. Its puhlieatiuii, however, w.is pre- 
vented because the process, of which example's were howii, was ;i 
secret one. In an .mi hemic MS. copv ot Niepce's ” Meilloire," 
dal ed “ Kevv, h* X I )cvt mba* 1X27,” lie says tliat " 111 his I rained 
drawings made on tin tlie tone is too feeble, but that I >y Ihe lee ol 
chemical agents tlu* tone may he darkened.” Tlii shows that 
Niepce was tamili.ir with tlu* idea ot using some darkening medium 
even with las photographs taken on tin plates. 

Da^iifrrcoiyjH'. We have noticed in the joint process of 
Daguerre and Niepce that polished silver plates weie used, and 
we know from the latter that amongst the chemical agents tried 
iodine suggested itself. Iodine vapour or solution applied to a 
silvered plate would c ause the formation of silver iodide on those 
parts not acted upon by light. The removal ol the* resinous 
picture would leave an image formed of metallic silver, whilst 
the black parts of the original would be represented bv the darker 
silver iodide*. 'This was probablv the origin of the daguerreotype 
process. Such observers as Niepce and Daguerre , who had 
lormed a partnership for prosecuting their rescan lies, would 
not have thus formed silver iodide without notie mg that it 
• hanged in colour when exposed to the light. What parts 
respectively Daguerre and Niepce played in the development 
of tlu* daguerreotype will probably never be known with 
absolute accuracy, but in a letter Irorn Dr Hauer to Dr ). |. 
Dennett, L.R.S., dated the 7th of May 1X30, the former savs : 

I received a very interesting letter fiotu Moils. Isidore* Niepce, 
dated 12th March [about a month utter tlu* public .1 1 ion ol the 
daguerreotype pine ess], and that letter fully confirms wh.it I sus- 
pected ol Dagiietre's inaiueuvies with poor Nnephore, but Mr 
Isidore ol servos that for the present that letter might be considered 
confidential.” 

Dr Hauer evidently knew more of “ poor Nirephore’s " work 
than most people, and at that early period he clearly thought 
that an injustice had been done to Niepce at the Kara Is of 
Daguerre. It should be remarked that Nieephore de Niepce 
died in 1X33, and a new agreement was entered into between 
his son Isidore de Niepce and Daguerre to continue* the* prosecu- 
tion ot their researc hes. It appears further that Niepce* com- 
municated his process to Daguerre; on the 5th of December tS2<). 
At his death some letters from Daguerre and others were left 
by him in which iodine, sulphur, phosphorus, &<*., are 
mentioned as having been used on the metal plates, and their 
sensitiveness to light, when thus treated, commented upon. 
We are thus led to believe that a great part of the success in 
producing the* daguerreotype is dm* to the elder Niepce; and 
inched it must have been thought so at tlu* time, since*, on the 
publication of the process, life-pensions of booo francs and 4000 
franc s wen* given to Daguerre and to Isidore* Niepce respectively. 
In point of chronology the publication of the discovery ol the 
daguerreotype process was made* subsequently to the Talbot- 
tvpc process. It will, however, be convenient to continue the 
historv of the daguerreotype, premising that it was published on 
1 ho Oth of February 1X40, whilst Talbot’s process was given to 
the world on the 25th ol January ot the same* year. 

Daguerreotype pictures were originally taken on silver-plated 
clipper, and even now the* silvered surface ihus prepared selves 
belter than eh-cl m-eh-posit ed silver of any 1 hie km ss. An outline 
ol the operations is as follows. A brightly polished silver plate is 
cleaned by finely powdered pumice and olive* oil, and (hen by 
dilute nPic ac id, and a soil bull is employed to give it a brilliant: 
polish, the slightest trace ol foreign matter or slam being fatal lo 
the production oi a perfect picture. The plate, thus prepared, is 
ready fur (lu* iodizing operation. Small fragments el iodine* an* 
.c altered fiver a saucer, covered willi gau/e. <)ver I he- tile plate 
is placed, t.ice downwards, resting on supports, and ihe vapour 
I10111 the* iodine* is allowed lo form upon it a surface of silver iodide, 
ii is essential to note* lln* colour of the surface-formed iodide at its 
-cvetal stages, the vailing colours being due to interference colours 
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caused by the dillercnt thicknesses of the minutely thin film of 
iodide. The .-lage ul maximum sensitiveness is obtained when 
it is ot a gulden mange colour. In this state the plate is withdrawn 
and removed Id the dark slide of the camera, ready for exposure. 
A plan frequently adopted to give an even lilm of iodide was to 
saturate a card with iodine and hold the plate a short distance above 
the card. Lon '4 exposures w ere required, varying in Paris from three 
to tliirly minutes. The length ot the exposure' was evidently a 
matter of judgment, mefre particularly as over-exposure introduced 
an evil which was called " solanzat ion,” but which was m reality 
due to the oxidation of tlie iodide by prolonged exposure to light. 

As a maftei oi history it may be remarked that the development 
of the image by mercury vapour is said to be due to a chance dis- 
unity of Dm uerre. It appears that J«>r some tune pie\i*jus to the 
publn at ion r*f 1 he daguerreotype method he had been experimenting 
with iodi/ed silver plates, producing images by what would now be 
called the “ printing out ” piotess. This operation involved so 
long an expos me that he sought some means of reducing it by tin* 
application of different reagents. Having on one occasion exposed 
such a plate t«> a camera image, ho accidentally placed it in the daik 
in c cupboard containing various chemicals, and found after the 
lapse of a 111. lit that he had a pet feet image developed. liy the 
pru u ss of c'xli mstion lie arrived at tile fact that it was the mercury 
vapour, which even at ordinary temperatures volatilizes, that had 
caused this inteii-i lira 1 ion of the almost invisible cameia-iiuage. 
It was this discovery that enabled the exposures to be vci v consider- 
ably shortened from those which it was found necessary to give in 
mere camera printing. 

The development ot the image was effected by pi. icing the exposed 
plate over a -.lightly heated (about 75 1 ('.) cup ot mercury. The 
vapour oi m< rcury condensed on those places when' the light had 
acted in an almost exact ratio to the intensity oi its action. This 
produced a picture in an amalgam, the vapour <f which attached 
it. sell to the altered silver iodide. Proof that such was Ihe east' 
was subsequently afforded by the fact that the mercurial image 
could be removed by heal. The developing box was so tnnslrmted 
that it was possible* to examine the picture through a yellow glass 
window whilst the image was being brought out. Tin* next opera- 
tion was to fix the picture by dipping it m a solution of hyposulphite 
of soda. Tin* image produced by this method is so dehcale that it 
will not bear the slightest handling, and has to be protected from 
accidental touching. 

The first great; improvement in the daguerreotype process 
was the reseusiti/ing of the iodized film by bromine vapour. 
John Frederick Goddard published his aeeount ol the use of 
bromine in conjunction with iodine in 1840, and A. K. J. ( laudet 
( T 797 -I ‘Sb7) employed a combination of iodine and chlorine 
vapour in 184T. In 1844 Daguerre published his improved 
method of preparing the plates, which is in reality based on the 
use of bromine with iodine. That this addition points to 
additional sensitiveness will be readily understood when we 
remark that so-called instantaneous pictures ol yachts in full 
sail, and of large size, have been taken on plates so prepared — a 
feat which is utterly impossible with the original process as 
described bv Daguerre. The next improvement in the process 
was toning or gilding the image by a solution of gold, a practice 
introduced by IT. b. Fizeau. Child chloride is mixed with 
hyposulphite of soda, and the levelled plate, bearing a sufficient 
quantity of the fluid, is warmed by a spirit-lamp until the re- 
tired vigour is given to the image, as a consequence of which it 
is better seen in most lights. Nearly all the daguerreotypes 
extant have been treated in this manner, and no doubt their 
permanence is in a great measure due to this operation. Images 
ol this class can be copied by taking electrotypes from them, 
as shown bv Sir \Y. R. Grove and others. These reproductions 
are admirable in (‘very way, and furnish a proof that the 
d.iguervan image is a relief. 

h'nx Talbot Process. In January 1831) Fox Talbot described 
the first of his processes, photogenic drawing, in a paper to the 
Royal Society. He states that he began experimenting in 1844. 
and that in the solar microscope he obtained an outline of the 
object to be depicted in full sunshine in half a second. Tie 
published in the Philosophical Magazine full details of his 
method, which consisted essentially in soaking paper in common 
salt, brushing one side only of it with about a 12 % solution ot 
silver nitrate in water, and drying at the fire. Fox Talbot 
stated that bv repeating the alternate washes of the silver and 
salt -always ending, however, with the former ‘greater sensi- 
tiveness was attained. Ttys is the same in every respect as the 
method practised by Wedgwood in 1802; but, when we come 


to the next process, which he called “calotype ” or “ beautiful 
picture,*’ we have a distinct advance. This process Talbot 
protected by a patent in 1S41. 

It may be briefly described as the application of silver iodide to a 
paper support. Carciully selected paper was brushed over with a 
solution of silver nitrate (too grains to the ounce of distilled water), 
and dried bv the tire. It was then dipped into a solution of potas- 
sium iodide (500 grains being dissolved in a pint of water), where it 
was allowed to stay two or three minutes until silver iodide was 
formed. I11 this stale the iodide is scarcely sensitive to light, but 
is sensitized bv brushing " gallo-nit rate of silver " over the surface 
to which the silver nitrate* had been tirst applied. This “ gallo- 
nitrate ” is merely a mixture*, consisting of 100 grains of silver nil rate 
dissolveel in 2 o/. of wafe*r, te> which is added one-sixth of its volume 
of acetic acid, anel immediately before applying to the paper an equal 
bulk of a siH ura led solution ol gallic and in w r ater. T he* pre-parcel 
surface* is then leadv for exposure* in the camera, and, after a short 
insolatiem, develops itself in the dark, or the development may be 
hastened bv a li esh application of the “ gallo-nitrate oi silver." The 
picture is then tixeel by washing it in clean wate*r and dr\ ing slightly 
in blotting paper, alter which it is treated with a se»lutu>n ot potas- 
sium bromiele, and again washed and elrieel. Here there* is no mention 
maele of hyposulphite e>t soda as a fixing agon l, that having been 
first lisexl bv Sir J. lleisthelin Tebruarv 1840. 

In a strictly histeuie.il notice it ought to be mentioned that 
development by means of gallic acid and silver nitrate* was first 
known to lvev*. J. IT Reach*. When impi exsing images in the solar 
microscope he employed gallic acid anel silver in order to render 
more sensitive the* silve*r chloride paper that he- was using, anel he 
aeeidentallv lound that the image could be developed without the; 
aid oi light. The* priority of the* discovery was elainic*el by f ox 
Talbot; anel Ins claim was sustained afte*r a lawsuit, appaiently on 
the* ground that Ke.ule’s method had never been legally published. 
Talbot afterwards maele many slight improvements 111 the* pioccss. 
In one ejf his patents he recognizes the value of the proper fixing of 
his photogenic drawings by hyposulphite* of soda, and also Ihe; 
proeluclion of positive* prints fioni the* ealnfvpo negatives. We; 
pass over his application e>l albume n to porcelain and its subsequent 
tie*atment with ioeline* vapour, as also his application e>f albumen 
111 which silve r iodiele was held in suspe nsion to a glass plate, since 
in tins he was preceded by Niepce ele; St Victor ill 1848. 

Albumen Process on Class . — It was a decided advance when 
Niepce de St Victor, a nephew of Nicephore de Niepce, employed 
a glass plate and mated it w it h iodized albumen. The originator 
of this method (lid not meet with much surras. In the. hands 
of llhnquart Kvrard it became more practicable; but it was 
carried out in its greatest perfection by G. be Gray. • 

The outline* ol the opetations is as follows. The whites of five; 
tresli eggs are mixed with about one hundred grains of potassium, 
iodide, about twenty gi. tins of potassium bromide and ten grains 
of common salt. T he mixture* is beaten up info a fmtli and allowed 
to set lie for twenty-four hours, when the clear liquid is decanted off. 
A circular pool of albumen is poured on a glass plate, and a si might 
ruler (its ends being wrapped with waxed paper to prevenl its edge 
from touching the plate anywhere* except at the margins) is drawn 
over the plate, sweeping oft the excess of albumen, and so leaving 
an even film. The plate is first allowed to dry sponianenush , a 
final heating being given to if in an oven or befote the litr. The heat 
hardens the albumen, and it becomes insoluble and ready for the 
silver nitrate bath. One ot the* difficulties is to prevent crystalliza- 
tion of the salfs held in solution, and this can only be oiler fed by 
keeping them in defe< ( rather than in excess. The plate is scmiti/cd 
for five minutes in a balh of silver inflate, acidified with at die arid, 
and exposed whilst still wet, or il may be slighlly washed and again 
dried and exposed whilst in its desn rated stale. The image is 
developed by gallic acid in the usual way. 

After the application of albumen many modifications wen; 
introduced in the shape of starch, serum of milk, gelatin, all of 
which were intended to hold iodide in situ on the plate; and tin* 
development in every case seems to have been by gallic acid. 
At one time the waxed-paper process subsequently introd < eil 
bv be Gray was a great favourite. Paper that had been made 
translucent by white wax was immersed in a solution of potas- 
sium iodide until impregnated with it, after which it was sensi- 
tized in the usual way, development being by gallic acid. In 
images obtained by this process the high lights are represented 
by metallic silver, whilst the shadows are translucent. Such a 
print is called a “ negative.” When silver chloride paper is 
darkened by the passage of light through a negative, we get the 
highest lights represented by white paper anjl the* shadows by 
darkened chloride. A print of this kind is called a “ positive.”’ 
CollodioA Process. — A great impetus was given to photography 
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in 1850, on tlie introduction of collodion (tj.v.), ;i very convenient 
vehicle on account of the facility with which the platen .ire 
prepared, and also because it is a substance as a rule totally 
unaffected by silver nitrate, which is not the case with other 
organic substances. Thus albumen forms a definite silver 
compound, as do gelatin, starch and gum. The employment ni 
collodion was first suggested bv Le Grav. but it remained lor 
Frederick Scott Archer of London, clnselv followed by if \\ . l*rv. 
to make a reallv practical use of the discovery. \\ hen collodion is 
poured on a glass plate it leaves on drying a hard transparent 
film which under the microscope is slightly reticulated, before 
drving, tin* film is gelatinous and perfectly adapted for holding 
in situ salts soluble in ether and alcohol. Where such s.dts 
are present they crystallize out when the film is dried, hence 
siit li u fihn is onlv suitable when* the plates arc ready to be 
immersed in the silver hath. As a rule, about five grains ot the 
soluble gun-cotton are dissohed in an ounce of a mixture of 
equal parts of ether and alcohol, both ot which must be ol low 
specific gravity, 72^ and *805 respectively. If the al< uhol or 
ether be nmeli diluted with water the gun-cotton (pyroxylin) 
precipitates, but. even if less diluted, it forms a film which is 
‘ crapcv '* and uneven. Such was the material which Le Gray 
proposed and which Archer brought into practical use. The 
opaque silver plate with its one impression was abandoned ; and 
the paper support of Talbot, with its inequalities of grain and 
thickness, followed suit, though not immediately. When once 
a negative had been obtained with collodion on a glass plate 
the image showing high lights by almost complete opacity and 
the shadows bv transparency (as was the case, too, in the culotvpe 
prot ess) - any number of impressions could be obtained by means 
of the silver-printing process introduced by box Talbot, and they ! 
were found to possess a delicacy and refinement of detail that 
certainly eclipsed the finest print obtained from a calotvpe 
negati\e. To any one who had practised the somewhat tedious 
ealotype process, or the waxed-paper process ol Le (irav with 
its still longer preparation and development, tin* advent of the 
collodion method must have been extremely welcome, since it 
effected a saving i«i time, money and uncertainty. The rapiditv 
of photographic action was much increased, and the production 

a dillerent character ot pictures thus became possible. 

We iiivc an outline of the proce<iut e. A class plate ».s (.m-lullv 
(leaned bv a determent such as a cream ot tripuli powder and spirits 
of wine (to whic h a little ammonia isolten added), then wiped vvitn a 
•oft rag, and finally polished with a silk handkeulnef nr chamois 
leather. A collodion containing soluble iodide-, and bromides i.s made 
to flow over the plate, all exos, being chained oft w hen it is mv rt ed. 

\ good standard tonmil.i lor the collodion is — 55 crains ot pytnxvTin, 

5 oz. (;t alcohol, 5 o/. of ether; and 111 this liquid are dissolved 2 !, 
grains ot ammonium iodide 2 grains ot c admium iodide and 2 grains 
of cadmium bromide. When the collodion is set the plat 
immersed in a bath ot silver nitrate — ;i vertical torm being that 
mostly used in England, whilst a honzoiital dish is used on the con- 
tinent of Europe — a good Joiniula for which is j;ji» grains ol silver 
inti ate with in oz. ot water. The plain is steadily lowered into this 
solution, and moved 111 it mil il all the repellent action ben ween the 
aqueous solution of the silve r and the solvents ot the* collodion is 
removed, whe n it is allowed to test lot a couple of minutes, after 
which period it is taken out and placed in the dark slide ready for 
exposure in the cameia. Alter undergoing proper exposure the plate 
is withdrawn, and in a room lighted with yellow light the developing 
solution is applied, which originally was a solution of pvrogallu: 
aciel in water restrained in its action by the nddilion of acetic and. 
One of the old formulae employed by I\ H. Pelaniottc was grains 
of pyrogallic acid, 2 drachms of glacial acetic acid and j oz. of 
water. The image gradually appears after the application of thL 
■'olution, building itself up from the silver nitrate clinging to the him. 
which is reduced to the- metallic state bv degrees. Should tin* 
denote be insufficient a feu dtops of silver nil rate are added to th<- 
pyrogallic acid solution and the developing action continued. 

in 1 h j | Kober^Tfunt introduced another redin big agent, u^iidi 
is still the favottrffe, viz. ic-rious .sulphate. J>v its use* the I line- ot 
necessary exposure of the plate is reduced and 1 1n • image develops 
"■i ill great rapiditv’. A sample of this developing solution is 20 
grains of fenous sulphate, 20 minims of acetic a< id, with 1 oz. of 
water. This often leaves the image t humei than is requisite lor 
the format iofi of good print, and it is intensified with pvrogallu 
acid and silve r. Other intensiliers are usecl to increase the deposit 
on a plate by means of mercury or uranium, fullowqd by othe-r 
solutions to still lurtftcr darken the* double salts formed on tile him. 


| Such inf ensitving agents have to be applied to the imre-e alter the 
plate is fixed, which is dune bv a concentrated .solution ol hypo- 
; sulphite ot soda or bv potassium cyanide, the latter salt having In en 
1 first introduced by Martin and Marc Antoine Augustm ('..uidin in 
[la 1 . umit if, April 2{, 185 p. rwentv-tive grains i >1 jiotassium 
cv amde to one ounce ol water is t he st l'etlgl h ol lilt soli:! ion tu-uallv 
employed. The tenet ion <>1 both these fixing agents i-. u. lornt wnh 
the sensitive salts t »t silver double hvposiilplutes or cyan ides, which 
a i e si'hibh- in water ami salt. The utility o I 'bromides m \ lie collodn ai 
]>rocess seems t> have bet n reeogni/.id m its tallies! days, Scott 
Archer (i«S;,2) and R. J. lUngham (i.S^o) both tuenlioring it. WY 
iii»iice this, since as late as kSiio.i pateni-ncdit in its use was nought 
to be enforced m Aiiiriicn, the p.ilent being taken or I by James 
C utting in July 185.R 

Positive Pictures by the Collodion Process. — In the inbuvy 
1 of the collodion process it was shown by Horne that a negative 
, image could be made to assume the appearance ol a positive 
by whitening the metallic silver deposit. This he ' fleeted by 
; using with the pyrogallic acid developer a small quantity of 
! nitric uekl. A better result- was obtained by 1 *. \\ . Try with 
| lerrous sulphate and ferrous nitrate, wlulst Hugh Diamond gave 
| effect to the matter in a practical wav. E. Scott Archer used 
mercuric chloride to whiten the image. To Robert limit, 
however, must be awarded the credit of noticing the action of 
this salt on the image ( Phil . 'I rons.. 1844). The whitened picture 
may be made to stand out against black velvet, or black varnish 
may be poured over the film to give the net cssury black back- 
ground, or, more recently, the positive pictures may be prndin cu 
on japanned iron plates (ferrotype plates) or on japanned leather. 
This process is still occasionally practised by itinerant, photo- 
graphers. 

Moist Collodion Process. — It is seen that for the successful 
working ol the collodion process it was necessary that the plate 
should be exposed very shortly after its preparation; this was 
a drawback, inasmuch as it necessitated taking a heavy equip- 
ment into the field. In j 856, Sir W illiam C rookes and ). Soilk-r 
published in the Philosophical Magazine a process whereby they 
were enabled to keep a film nimsl (so as to prevent erv stalh/ation 
I of the silver nitrate) several davs, enabling plates to be prepared 
j at home, exposed in the field, and then developed in the dark 
room. The plate was prepared in the usual way and a solution 
of /.me nitrate and silver nitrate in water was made to llovv over 
it. The hygroscopic nature of the zinc salt kept sufficient 
moisture on the plate to attain the desired end. Various 
modifications in procedure have been made. 

Dry Plates. -It. would appear that the first experiments with 
; collodion drv plates were due to Marc Antoine Augustin Gaudin. 
i In La Lumiere ol the 22nd of April and the 27th of May 1854 
j he describes his researches on the question; whilst in England 
i (L R. lMuirhead, on the qtii of August 1 .85 r stated that 
light acts almost as energetically on a dry surface as on a 
wet alter all the silver has been washed away from the lormcr 
previous to desiccat .on. J. M. Taupenot, however, seems to 
have been the first to use a dry-plate process that was reallv 
workable, llis original plan was to coat a plate with collodion, 
sensitize it in the ordinary manner, wash it, cause a solution of 
albumen to How over the surface, dry it, dip it in a bath of silver 
nitrate acidified with acetic acid, and wash and dry it again. 
T he plate was then in a condition to be cxp< ’,cd, and was to be 
developed with pyrogallic acid and silver. In this method we 
have a double manipulation, which is long in execution, though 
perfeetlv effective. 

A great advance was made in all dry-plate processes bv the 
j introduction of what is known as the "alkaline developer/’ 
j which is, however, inapplicable to all plates on which silver 
j nitrate is present in the free state. The developers previously 
1 described, either for collodion or paper processes, were dependent 
on the reduction of metallic silver bv some such agent as ferrous 
sulphate, the reduction taking place gradually and the reduced 
particles aggregating on those port ions of the film which had been 
acted upon by light. The action of light being to reduce the 
silver iodide, bromide or chloride, these reduced particles really 
acted as nuclei for the crystallized metal. It will be evident 
that :_i such a method of development the molecular attraction 
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arts at distances relatively great compared with the diameters 
of the molecules themselves. It it were possible to reduce the 
altered particles of siker salt it was plain that development would 
be more rapid, and also that the number of molecules reduced bv 
light would be smaller if the metallic silver could be derived from 
silver compounds within shorter distances of the centres of 
locular attiactioii. Alkaline development accomplished this 
to a verv remarkable extent; but the method is only really 
practicable when applied to films containing silver bromide 
and < liloriile, as silver iodide is only slightly amenable to the 
alkaline development. The introduction of this developer is 
believed to be of American origin; and it is known that in 
the war tSo? Major ('. Russell used it with the dry plates he 
introduced. 

An alkaline developer consisis of an alkali, a reducing agent 
and a ivsliannng agent. These bodies, when combined and applied 
the solid silver bromide or chloride, allei being acted upon by 
light, vveie able to 1 educe the sub bromide 01 sub-clilonde, and to 
buihl up an image upon it, leaving *t lie unaltered bromide intact, 
cxcepl so tar as it was used in the building up. In 1K77 Sir \V. 
Abie v' investigated this actum. A dry plate was prepared by the 
process m ihi' usual manner (to be described below), and 
exposed m 1 lit- camera. I he exposed film was covered with another 
film nj collodiobr omide emulsion, wliit.li of course had not seen the 
light. An image was obtained from the double film by means 
ot the alkaline developer, which penetrated through the upper 
mifxposed him. The development was prolonged until an image 
lppmred thiough tin* unexposed film, when the 1 plate was fixed, 
washed and dried. A piece of gelatinous paper was cemented on 
the upper film, and a similar piece on the lower after both had 
been stripped off the glass. When quite drv the two papers were 
hut iblv separated, a lilm adhering to each. The upper film, although 
iit'Vtv exposed to light, showed an image' 111 some rases more intense 
than the nmli'i him. The action ol the alkaline developer was here 
manifest : tlx* silver bromide' in close contiguity to the exposed 
particles vvu . reduc ed to the metallic state*. Hence, hum this 
and siimlat < spenments, Abney eonchieled that silver bromide* cemhl 
not exist in the* piesence of a freshly preeipitate*d or reduced metallic 
silver, and that a sub-bromide was immediately loimed. loom this 
it will be seen thal the' deposited silver is well within the sphere of 
molecular ni t rad ion, and that consequently a less exposure ( i.r . 
the re’duction of lower molecules of the sensitive salt) would give; 
a developable? image*. 

The alkalis ns(*<l embraced the alkalis themselves and the 
mono-carbonates. The sole reducing agent up till recent times 
w a - pvrogallic acid. In the vear 1NS0 Abney found that 
hydrucjiiinone was even more effective than pyrogallie acid, its 
reducing power being stronger. Various other experimentalists 
tried other kindred substances, but without adding to the list 
of really useful agents until recently. 

The following arc* some of the most effective : — 

Eihonogni Developer. 

hikonogcn 25 parts. 

Sodium sulphite .... 50 

Sodium 1 ni bon ate .... 50 

Potassium bromide. ... t 

Water 1000 

'Phis is a one solution dcvelopci, and acts cncigctically. 

Jiletol J h veto per. 

Solution A. 

Mi t ol 2 parts. 

Sodium sulphite* .... iS 

Water 1 no 

Solution T 5 . 

Sodium carbonate .... o parts. 

Potassium bromidi- ... I 

Water Too ,, 

por use, take one* part of A to lrom I to 3 parts of B. 

Amidol Developer. 

Amidol ^ parts. 

Sodium sulphi 4 '.' .... 100 

Potassium bromide . . . 1 to \ 

Water 1 «><><> 

This developer recpiires no addition of alkali. 

Ortol Developer. 

Solution A. 

Ortol 1 5 parts. 

Sodium mctabisUlphile 
Water .... 


Solution B. 

Sodium carbonate .... 100 parts. 

Sodium sulphite .... 123 

Potassium bromide .... 3 „ 

Water tocx) „ 

A and l> solutions arc mixed together in equal proportions. 
Besides these, there are several more, such as adurol, glycin, 
j pyrocatechin, which have been used with more or less success. 
1 They all give a black in lieu of that dark olive-green deposit of 
silver which is so often found with pyrogallol developers. All are 
alkaline developers, and the image is built up from the sensitive* 
salt within the? hliu. They are applicable to gelatin or collodion 
platc*s, but for the* latter rather nuue bromide ot an alkali is added, 
to retard fogging. 

Another set of developers for dry plates dependent on the 
reduction of the silver bromide and the metallic state is founded 
on the fact that certain organic salts of iron can he utilized. In 
T877 M. ('arev l.eaof Philadelphia and William Willis announced 
almost simultaneously that a solution of ierrous oxalate in 
neutral potassium oxalate was effective as a developer, and from 
that time its use has been acknowledged. In 1882 J. M. prior 
i demonstrated that gelatino-silver chloride plates could Ik 
j developed with ferrous citrate, which could not be so readily 
accomplished with ferrous oxalate. The exposure for chloride 
plates when developed by the latter was extremely prolonged. 
In the same year Abney showed that if ferrous oxalate were 
j dissolved in potassium citrate a much more powerful agent was 
| formed, which allowed not only gelatino-chloridc plates to be 
readily developed but also collodion hloride plates. These plates 
were undevelopable except by the precipitation method until 
the advent of the agents last-mentioned owing to the fact that 
the chloride was as readily reduced as the sub-chloride. 

Amongst the components of an alkaline developer we men- 
tioned a restrainer. This fac tor, generally a bromide or chloride 
ol an alkali, serves probably to form a compound with the silver 
salt which has not been acted upon by light, and which is less 
easily reduced than is the silver salt alone - the altered particles 
being left intact. The action of the* restrainer is regarded In 
some as due to its combination with the alkali. But whic hever 
theory is correct the lad remains that the restiaim i docs make 
the primitive salt less amenable to reduction/ Sue h restraint is 
las the bromides of the alkalis act through chemical means; 

| but there arc* others which ad through ph\si<al means, an 
example* of which wt* have* in the preparation of a gelatin plate. 
In this ease the gelatin wraps up the particles of the silver 
compound in a colloidal sheath, as it were, and the developing 
solution onlv gets at them in a very gradual manner, for the 
natural tendency of all such reducing agents is to attack the 
partic les on whic h le ast, work has to be expended. In the case* 
of silver sub-bromide the developer has only to remove one atom 
of bromine, whereas it has to remove two in t lie* case of silver 
bromide. The sub bromide formed by light and that sub- 
sequently produced in the act of development arc therefore 
reduced. A large* proportion of gelatin compared with the 
| silver salt in a lilm enables an alkaline de\ elope.- to be used 
without any chemical roslraincr; but when the ge latin bears a 
small proportion to the silver such a restrainer has to be used. 
With collodion films the particles ot bromide* are more or less 
unenvcloped, and hence in t his ease some kind of chemical 
restrainer is absolutely necessary. We may say that the organic 
iron developers require less restraining in their action than do 
the alkaline developers. 

In Major Russell's ptoecss the plate was prepared bv immersion in 
a strong solution of silver nitrate ami then washed and a pirscrvative 
applied. The last-named agent executes two functions, one being to 
absorb the halogen liberated bv the action of light and the other 
to preset ve the film from atmospheric action. Tannin, which Major 
Kusftcll employed, it we mistake not, is a good absorbent of the 
halogens, and acts as a varnish to the film. Other collodion drv- plate 
processes carried out bv means of the silver-nil rale bath wen* very 
numerous at one lime, many dillerent organic bodies being also 
employed. In most cases ordinary iodized collodion was made 
use of. a small percentage of soluble bromide being as a 1 tile added to 
it. YVhen plates weie developed by the alkaline .method this 
extra bromide induced density, since if was the silver bromide alone 
which was apu-nable to it. theiodide being almost entirely unaffected 
by t.he weak developer which was at that time in genet al use. 
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Dm 1 - Plate Bath Process .— One of the most successful bath 
dry-plate processes was introduced by lv. Manners Gordon. 
The plate was given an edging of albumen and then coated with 
ordinarv iodized eollodion to which one g-^ai per ounce ol . 
rai lnm nn bromide had been added. It was kept in the sihei- , 
nitrate bath for ten minutes, after which it was washed | 
thormfghlv. The following preservative was then applied 
jlhimarabic 20 s^r.s. 

Sugar candy 3 

\ Wu Ler odl - 

illic acid . 3 ^ 

2 t Water - ur * j 

These ingredients were mixed just before use and, attci 1 

filtering, applied for one minute to the plate, which was allowed : 
to drain and set up to drv naturally, Great latitude is admissible 
in the exposure ; it should rarely be less than four times or more 
than twentv times that which would be required for a wet plate 
under ordinary circumstances. The image may be developed 
with ferrous sulphate restrained by a solution ol gelatin and 
glacial aietie acid? to which a solution of silver nitrate ( 
is added pM Indore application, or by an alkaline developer. 

In ]iln *togruphic processes not only has tlie chemical condition 
of the ulm to be t.ikcii into account but uho thci optical. When 
li-ln tails onii M*nn-opa*iue or translucent lilm it is scattered by the 
paitK.lt s in it and parses through the glas- plate to tile back. Here 
tic ray-- a*e p.irtly 1 1 aicmit L il and p.ollv r • 't 1 « •*_ tod, a very small 
quantity ni lliembein. 1 absorbed l»v the trial erinl ot the glass theory 
points out that the strongest retleetion from tile Lui k ot the glass 
.should take place at the “ critical ” angle. In 18/s Abney investi- 
gate! the subject and proved that practice agreed with theory in 
every je-pect, and that the image ot a point ot li*_ r ht in development 
on a plate was sin rounded by a ring of reduced siher caused by the 
reileclion ot the sc.it 1 ere* 1 light loan the back smlate ol the .glas-.. 
ami that thi-- ring was -dueled mwanlsand outwauls in such a manner 
that the ^hading \atied with the intensity ot the light reflected at 
(litt<Tent aiT.des.’ To avoid " halation,” as this phenomenon is 
call* d, it was usual to cover the back ol dry plates with some material 
whu h should be m optical contat t with it, and nearly .is possible 
of tlx* same density a-> *jla.ss, and whu li at the same time should 
absorb all the photogiaphically active rays, dins was called 
” backing a plate.” 

Collodion Emuliion Processes. — In 1864 W. 13 . Holton and 
[J. J. Savee published the germ of a process which revolutionized 
jfhotographic manipulations. Tn the ordinary eollodion process 
a sensitive film is procured by coating a glass plate with collodion 
containing tin* iodide and bromide of some soluble salt, and then, 
when set, immersing it in a solution ot silver nitrate in order to 
form silver iodide and bromide in the film, 'flu* question that 
presented itself to Holton and Suvie was whether it might not 
be possilule to get the sensitive salts of silver formed in the eollo- 
dion whilst liquid, and a sensitive film given to a plate by merely 
letting tills collodion, containing the salts in suspension, llow 
over the glass plate. Gaudin bad attempted to do this with 
silver chloride, and later G. \V. Simpson had succeeded in perfect 
ing a printing proi css with collodion containing silver chloride, 
citric acid and silver nitrate; but the < hloridc until recently has 
been < onsidered a slow working salt, and nearly incapable of 
development. Up to the time of \V. i». Holton and I*. J. Savee .s 
experiments siher iodide had been considered the staple of a 
sensitive film on which to take negatives; and though bromide 
had been used by Major Russell and others, il had not met with J 
so much favour as to lead to the omission of the iodide. At the 
date mentioned the suspension of silver iodide in collodion was 
not thought practicable, and the inventors of the proi ess turned 
their attention to silver bromide, which they found could be 
secured in such a fine st^fje of division that it remained suspended 
tor a considerable time idt collodion, and even when precipitated 
could be resuspended bv 1 simple agitation. The outline of the 
method was jjjvg a Soluble bromide in plain eollodion, and 

add to it drop nliolir solution of silver nitrate, the 

latter being in excesaior* defect according to the will of the 
operator. To prepare-'fcfWisitive surface the collodion contain- 
ing the emulsified .fugitive salt was poured ov er a glass plate, 
allowed to set, and" Wd¥>hed till all the soluble salts resulting from 
the double decomposition of the soluble bromide and the silver 
nitrate, together with the unaltered soluble bromide or silver 


nitrate, were removed, when the film was _ exposed wet, or 
allowed to drv and then exposed. The rapidity ol these plates 
was not in any wav remarkable, but the process had the great 
advantage of doing away with the sensitizing nitrate of silver 
hath, and thus avoiding a tiresome operation. 'The plates were 
developed by the alkaline method, and gave image - which, if 
not primarily dense enough, could be intensified by the applica- 
tion of pyrogallie acid and silver nitrate as in the wet collodion 
process. * Such was the (Tilde germ of a method which was 
destined to effect a complete change in the aspe< : of photo- 
graphic negative taking 1 ; but for some time it lay di 1 mant. \n 
fact there was at first much to discourage trial of i * , since the 
plates often became veiled on development. 

M Carry Lon of 1 'hiladclphiu, and \Y. Cooper, jun., of Rending, 
may be .said to have given the real impetus to 1 iic met lion t atev Jj;,, 
bv introducing nn iu id into l lit* emulsion. rstal >1 idled . practicable 
collodion emulsion process, which was rapid and at 1 1 . same tune 
gave 1 legato r pictures free »rt»m veil. lo secure the rabidity C a rev 
Lea employed a fair e\i ess ot. silver nitrate, and Colon 1 11 . Stuart 
Wortlev gained further rapidity by a still greater m< lease of it; 
the lice Use oi acid was t lie only mean-, by which this could be 
el tec ted without hopelessly .spoiling t lie emulsion. The addition of 
tlie mineral acids such as Carcv Lea employed is lo prevent the 
lornuitiou ol (or to destroy when tormed) anv mIvct mb-bromidc 
or oxide, cither ot which aits as a malms on wliich * h v elopineut 
can lake place. Abnev lit. si showed the thcoreMcal emet ot a< i« 1 - 
011 the sub luouude. as also the elicit of oxidi/mg a*-,- in*. mi both 
Hie above lompoimds (sec* below). A more valuable modiliea t ion 
was intivcliLcd in 187.1 bv \\ . ik Holton, one ol the originators ol 
the process, who allowed the ether and the alcohol ot the collodion 
to evaporate, and lliell washed away all the soluble salts from tlir 
gelatinous mass tormed of pyroxylin and sensitive s-ult. Aller 
washing for a considerable time, the pellicle was dried naturally 
or washed with alcohol, and then the pyroxylin i edjsM.lved in oilier 
and alcohol, leaving an emulsion o! silver bromide, silver c blonde 
or silver iodide. 01 mixtures of all suspended 111 collodion, hi t In.-, 
state the plate could be coated and dried at once i*>r exposure, 
Sometimes. 111 tact generally, preservative's were used, as iu the case 
ot dry plates with the bath. ’in order to prevent the atmosphere Ironi 
rend et lJig the sui lac e (/I the 1 dm spotty 01 ins« usit i\ e « *n dcvclop- 
inent. This 1110dilir.it ion had the great advantage of allowing 
a targe quantity ol sensitive salt to be prepared ol precisely till 1 same 
\ .due as to rapidity «»l a< 1 uni and quality of film. 

A great advance 111 the use oi the collodion bromide process was 
made by Colonel Stuart Woitlcv, who 111 June 1873 made known Urn 
powei ful nature ol a stion^lv alkaline developer as opposed lo the 
weak one which up In tlial lime hud usually been employed tor a 
collodion enmh-ioii plate, ot imh-ed f*»r any diy plate. 

An example of ihe pnpuiulion ol a collodion emulsion and the 

velopor is the* jolluwing : 2 A oz. of alcohol. 5 o/. ol eihei, 75 giains 
ot pyroxylin. In 1 oz. ot alcohol are dissolved goo giauis ot /me 
biomide-; it is then acidulated with .) <u 5 dn>p- of nitric acid, and 
added to hall the above collodion. In 2 drachms ol water are 
or- solved -; ;o gtuins ol silvc 1 nitiate. I 07. ot alcohol being addeil. 
The 1 ilvei < d alcohol is n< xl pom cd into the ot lie r halt ol I he c oilodion 
and the bioinmized collodion drop]** d in. cate being Liken lo ‘halm 
between the operation-.. An emulsion oi silvei bemnde L learned 
in suspension ; and it is in evciv case htt for 10 to go hours to what 
is t erhine ally called ” ripen,” or, in othc*r words, to become nraiiiy 
when poured out upon a glass plates When the e11111lsn.11 has 
ripened il may be used ul once or be poured out into a flat dr-h and 
the solvents allowed to evaporate till the- pyroxylin becomes gelatin 
011s. In this state it is washed in wider till ail the soluble* salts un- 
earned away. Atter this it may be either spread 011I on a dolh and 
dried or treated with two or three closes of alcohol, and then re 
dissolved in equal parts of alcohol (specific gravity, -805) and ether 
(specific gravity. *7/0). Jn ihis condition il is a washed emulsion, 
and a glass plate can be coated with it and the him dried, or it may 
be washed and some ot the many preservatives, such as albumen; 
beet, coffee, gum, .. applied. 

The type of a useliil alkaline developer tor collodion plates i: as 


i allows : — 

(IVrognllie acid Qt » gra. 

1 ’1 Alcohol 1 oz. 

( Potassium bromide . . . - • 12 gm. 
\ Wa ler distilled ....... 1 oz. 

f Ammonium carbonate . * 80 grs. 

T \ Water I oz. 


To develop the plate (> minims of No. 1, J drachm of No. 2, and 3 
dr.ichms of No. 3 are mixed together and made to How over the- plate 
alter washing the* preservative olt under the tap. Sometimes the 

1 An account of SuvcoN process is to be found in Ihe Phnfngrufdnc 
News of ()c 1 ober l80“,. or the Phntn^ra />/p‘r fnurvot of the same date. 

'Phe advantages oi this salt were pointed out by Leon Warnei ko 
in 1875. 
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development m conducted in a flat dish, sometimes the solution 
is poured on tin- plate. 1 1 he unreduced salts arc eliminated by either 
cyanide oi potassium or sodium hyposulphite. Intensity muv be 
given to the mume, it requisite, either bet on* or ailei tin- “ hxmg " 
oper.ilion. W lie re resort is had to ferrous oxalate de\ olopnujit, 
tlu* ( lcvelopi i is made in one of two ways — (i) by saturating a 
saturated solution oi neutral potassium oxalate with tenons oxalate, 
and adding an equal volume oi a solution (io grains to i oz. oi water) 
ot potassium btoniide to restrain the act ion, or (2) by mixing, ac coal- 
ing t (> Ihlei's plan, 3 volumes by measure of a saturated solution 
ot tin* potassi .1111 oxalate with 1 volume by measure of a saturated 
solution ot teiioLis suljjh.it e, and adding to the terrous oxalate 
solution thus obtained an equal bulk of the above solution ot {iotas 
si um biomide. The develojmient is condueted ill precisely the 
same manner as indicated above, and the linage is fixed by one ot 
the same agents. 

Gelatin Emulsion Process . The facility with which silver 
bromide emulsion could be prepared in collodion had turned 
investigation into substitutes for it. As early as September 
Tttyi Dr K. L. Maddox had tried emulsifying the silver salt in 
gelatin, and had produced negatives of rare excellence. In 
November i 07^ J. King described a similar process, getting rid 
of the soluble salts by washing. Efforts had also been made in 
this direction by J. burgess in July 1873. R. Kcnnctt in 1S7.J 
may be said to have been the first to put forward the* gelatin 
emulsion process in a practical and workable lorin, as lie then 
published a lorinula. which gave? good and quick results. Jt was 
not till 1878, howev er, that the great eapabilit iesol silv er bromide 
when field in suspension by gelatin wme fairly known; in March 
of that vear G. Dennett showed that hy keeping the gelatin 
solution liquid at a low temperature for as long as seven days 
extraordinary rapidity was conferred on the sensitive salt. The 
molecular condition of the silver bromide seemed to he* altered, 
and to he amenable to a far more powerful developer than had 
hitherto be n dreamt of. in 1874 J. S. Stas had shown that 
various moddieationsof silver bromide and chloride wen* possible, 
and it secur'd that, the green molecular condition (one of those* 
noted by Stas) of the bromide was attained by prolonged warm- 
ing. It may be said that the advent of rapid plates was 1878. 
and that the full credit of this discoverv should he allotted to 
C. Dennett. Doth Kcnnctt and Rennet t got rid of the soluble 
salts from the emulsion by washing; and in order to attain success 
it was requisite that the bromide should he in excess of that neces- 
sary to combine with the silver nitrate used to lorm the emulsion. 
In | une 1 S 7 < > Abney showed that a good emulsion might be 
formed bv precipitating a silver bromide by dropping a solution 
of a soluble bromide into a dilute solution of silver nitrate. 'Hie 
supernatant liquid was decanted, and after two or three washings 
with water the precipitate was mixed with the proper amount 
of gelatin. D. D. van Monrkhoven of Ghent, in experimenting 
with this process, hit upon the plan of obtaining the emulsion by 
acting on silver carbonate with hydrnhrnimc acid, which lett 
no soluble salts to be extracted. Tie further, in August 1K70. | 
announced that he had obtained great rapidity by adding to the 1 
bromide emulsion a certain quantity of ammonia. This addition | 
rapidly altered the silver bromide from its ordinal v state to j 
the green molecular condition referred to above. At this point | 
we have the branching ofT of the gelatin emulsion process into 
tw> great divisions, viz. that in whiih rapidity was gained bv 
long-continued heating, and the other in which it was gained by 
the use of ammonia — a subdivision which is maintained to the 
present dav. Opinions as to the merits of the two methods are 
mm h divided, some maintaining that the quality ol the lieah*d 
emulsion is better than that produeed by alkalinity, and vice 
versa. We mav mention that in 1881 Dr A. Ilerschel introduced 
a plan for making an alcoholic gelatin emulsion with the idea of 
inducing rapid drying of the plates, and in the same year 11 . W. 
Vogel of fieri in introduced a method of combining gelatin and 
pyroxylin together bv means of a solvent which acted on the 
gelatin and allowed the addition of alcohol in order to dissolve 
the pyroxylin. This “ collodio-gelatin emulsion ” was only a 
shortlived process, which is not surprising, since its preparation 
involved the inhalation of the fumes of acetic acid. 

1 For further details the deader is referred to Institution in Photo- 
graphy, 11 tli ed., p. 30 2. 


The warming process introduced by Rennett was soon super- 
seded. Colonel Stuart \\ ortley in 1871^ announced that, by 
raising the temperature' of the vessel in which the emulsion was 
stewed to 150° K., instead of days being required to give the 
desired sensibility only a few hours were necessary. A further 
I advance was made by boiling the emulsion, first practised, we 
I believe, bv G. Mansfield in 1870. Another improvement was 
* effected bv W. R. Dolton by emulsifying the silver salt in a 
small quantity of gelatin and then raising the emulsion to boiling 
I point, boiling it for from half an hour to an hour, when extreme 
i rapidity was attained. Many minor improvements in this 
j process have been made from time to time. Jt may be useful 
to give an idea of the relative rapidities of the various processes 
we have described. 

Daguerreotype, originally . - . half an hour's exposure. 

C.ilutvpe . . 2 or .5 minute-' 

Collodion .10 .seconds' 

Collodion emulsion 15 seconds* 

Rapid ; via tm emulsion . . . tli second ,, 

1 . Technique of Photography 
Gelatin Emulsions. 

The following is an outline of two representative processes. 
All operations shouid he conducted in light which can act but 
very slightly on the sensitive salts employed, and this is more 
I necessarv with this process than with others on account of the 
extreme ease with which the equilibrium of the molecules^ is 
upset in giving rise* to the molecule which is developable. The 
light to work with is gaslight or candle-light; passing through 
a sheet of Chance’s stained red glass backed by orange paper. 
Stained red glass allows but lew chemically effective rays to 
pass through it, whilst the orange paper diffuses the light. If 
daylight be employed, it is as well to have a double thickness 
of orange paper. The following should be weighed out : — 

1. Potassium iodide 5 grs. 

2. i ’obissium bromide 1 3 3 ,, 

3. N< Foil's Xu. 1 photographic gelatin . 

.j. Silv ci nitrate 17-, ,, 

f Autotype or other hard gelatin . . too ,, 

‘ ) * I Nelson's No. 1 gelatin ion ,, 

Nos. 3 and 5 are rapidly coven d with water or v.ehod for a f«w 
seconds under tin* lap to get rid of any dust. No. 2 is dissolved 
in 1 oz. ot wain, anil .1 lit 1 H* line lure ot iodine added (ill it as*- nines 
a light slieiiv colour. Xn. 1 is dissolved in (>o minims n| water. 
No. .| is dissolved ill A oz. of water, and No. 3 is allowed to swell 
up in I oz. of water, and is thru dissolved l>v Ileal. All llie llasks 
containing these solutions are placed in water at 150" I*, and rallied 
into the “ daik 100m." as the orange lighted chamber is ordinarily 
(ailed; Nos. and .] an 1 then mixed together 111 a jar or flask, and 
No. 2 added drop hy drop till halt its hulk is gone, when No. i is 
added to the remainder, and the double solution is dropped in as 
before. When all is added then* ought to he formed an emulsion 
whit h is ven* luddv when examined bv gaslight, or orange bv 
daylight. The Jlask containing Ihc < inulsion is next placed in 
boiling watei, which is kept m a .slate of ebullition tor about three 
quarlers ot an hour. It is then ready, when the contents of the 
flask have cooled down to about ion" J ., Joi the addition of No. 3, 
whiih Humid 111 the interval b« placed in : o/. of water to swell 
and finally be dissolved The gelniin emulsion thus formed is 
placed in a cool place In set, at lei whiih it is turned into a piece 
of coarse canvas or mosquito netting made into a bag. Tv 
squeezing, threads ot gelatin containing the sensitive salt can be 
made to fall into mid water; by tin-, means the soluble salts are 
extra* led. This is 1 cuddy done in two 01 thicc hours by frequently 
changing the water, or by allowing running water to flow over the 
emulsion- threads. The gelatin is next drained hy straining canvas 
over a jar and turning; out tlu tin cads on to it, atbr which it is 
placed in a flask, and warned till it dissolves, half an ounce* ol 
alcohol being added, f inally it is tillered through chamois leather 
or swansdovvn calico. In this -late it is rcadv lor the juntos. 

Tile other method of forming the emulsion is with ammonia. Thu 
santc* quantities as be I ore are weighed out, but the -olutions of 
Nos. 2 and * are first mixed together and No. .j is dissolved in 1 oz. 
of wate r, and strong ammonia of specific gravity *88o added to it 
till tin* oxide first precipitated is just r< dissolved. 'I his solution 
I is then dropped into Nos. 2 and 3 as previously described, and 
i finally No. 1 is added. I11 this ease no boiling is required; but to 
, secure rupidilv it is as well that the emulsion shouid be kept an 
j hour at a temperature of about qo ,J 1\. after \Wiich half the total 
j quantity qf No. 3 is added. W hen set the emulsion is washed, 
drained, and redissolved as bet ore; but in order to give tenacity 



+92 


PHOTOGRAPHY 


[Tjcnxron- 


to ill*' gelatin tin.* remainder of No. 5 is added be foie the addition f 
ot the ah oiud, and In' foie tillering. 

Coat: nc the Chile's. — Glass plates are best denned with nitric | 
acid, linked, and then treated with potash solution, 1 instil again, and 1 
dried with a clean cloth. They are then ready tor receiving the j 
cm d-ion. which, after being warmed to about t 20 h\, is poured 

on them to cover well the surface. This being done, the plates ; 
an placed oil a level shelf and allowed to stay there till the gelatin j 
is thoroughly set; they are then pul in a drying cupboard, through 
whit li a current of w.nni air is made to pass. It should be remarked 
that the warmth is only neeessaiv to enable the air to lake up J 
the moisture front the pialcs. They ought to dry in about twelve j 
hours, and thev are ready tor use. J 

fc.\ t \'surt \ — With a good emulsion and on a bright dav the cx- 
|x>sure nl a plate to a landscape, with a lens whose aperture is ! 
one-'-ixtcrnth that of tin- local distance, should not be more than ’ 
one halt i<> one tilth of a scimul. This time depends, of course, on 1 
th ’latmi’o! t lie view; if theie be foliage in the immediate foreground 
it will be lunger. In the portrait-studio, under the same un inn I 
slam < -, an exposure* with a portrait lens m.iv be I nun hall a second 
to toe,' ■ >r liv e seconds. 

l)n\ • irrut of the Plate . — To develop the image either a ferrous 
oxalate 1 solution or alkaline pyreigallic aud may be used. No 
themual it-aiamer sifth as pot.i-iiini bromide is necessary, since j 
the gelatin w ^ It acts as a phvsical icstrainer. 11 the alkaline' 
developer be used the following may be taken as .1 good standard : — 


1 1 Vrog.illul 30 grs. 

1 . t u iu acid 10 ,, 

I Water 1 02. 

^ I I'otas.-ium bromide ro grs. 

\ Wate r 1 oz. 

1 Ammonia. '.vw> 1 dr. 

V (W,.1.T f| „ 


One Irani of each of these is taken and the mixture' made up 1 
to 2 02. with w.itei. The- plate is placed in a ill -li and the above , 
pound o\rt it without stoppage, when upon the image gradually { 
appears and. it the exposure lias been prupeily timed, gains sulti- 1 
cient density lor printing purposes. It is fixed in a solution oi 
hyposulphite of soda, a - 111 the other ]»ioe esses .dieaclv di --cubed, 
mid then thoioughlv washed tor two or three hours to eliminate' all 
th<‘ soluble' s.dt. I his long washing is necessary on account ol ' 
the n.i 1 iin- ot t In •’( latin. 

// ft n-ii\ rig the N t gat ret — Someiinus it is neeessaiv to inbn-.ilv \ 
the m gativ". which can be' done in a variety ot wavs with mcieiirv 1 
salt-. \n excellent plan. introduced by Chapman Jones, is to use ' 
a saturate! Milutinr^ot mercuric chloride in water. Alter thorough j 
wnshin. lit" negative is treated with Ictinus oxalate. This process , 
cijn be 1 "peat eel till sufficient density is attained. With most , 
other ni"t In ids with mercury the image is apt to become yellow and 
to fade; with this apparently it is not. 

Vanns/mig the A ’tgattve. The negative H often protected by 
receiving lirst a film of plain collodion and then a coat of shellac 
or other photographic varnish. This protects the gelatin from 
moisture and also from becoming stained with the silver nitrate 
owing to contact with the -a iisitive paper used in silver printing. 
Another varnish is a solution ot celloidin in aniyl acetate. This is \ 
an excellent protection against damp. 

Printing Processes. 

The first: printing process may be said to be that of Fox 
Talbot (see above), which has continued to be generally em- 
ployed (with the addition of albumen to give a surface to the 
print: -an addition first made, we believe, by box ’ialbot). 

Paper for printing is prepared by mixing 130 parts of ammonium * 
chloride unh 2 jo parts of spit it-. of wine and 2000 parts of wafer, 
ihou-li tin proportions may v.11 v. These* ingredients are dissolved, j 
and the wlnt"s of fifteen fairly sized eggs are added and the whole 
beaten up to a both. I11 hoi weather it is advisable In add a drop 
of carbolic acid to prevent decomposition. The albumen is allowed 
two or throe day- to settle, when it is tillered through a sponge 
placed in a funnel, or through two or three thicknesses of line muslin, j 
and transferred to .1 Hal dish. The paper is 1 ut of convenient j 
size and allowed to float on the solution h»r about a minute, wln n ! 
it is taken oil and dried in a warm room, bor dead prints, on 
which colouring is to take place, plain salted paper is useful. It. 
can be made of the following proportions— go parts of ammonium 
chloride, 100 parts of sodium citrate, ro parts ot gelatin, 3000 parts ! 
of distilled water. The gt latin is first dissolved hi hot waiter 
and the remaining components are added. It is next filtered, and 
the paper allowed tojnoat on it. tor three minutes, then withdrawn ; 
and dried. 

Sen^itiziSjjL'Bath . — To sensitize the paper it is float td on a 10 
solution r>| Mm er nitrate for three minutes. It is then hung lip 
and ullowo^to dry. after which it i-> ready for use. do print, the 
image thy paper is placed in a priming frame over a negative and 
exposed to$g]bt. If is allowed to print till such time a»- the image 
appears latrier darker than it should totally appear. ( 


/oiling ami Fixing the Print. -The next operation E tn tone and 
fix the print. Ill the eailiei (la\. L this was .iccompiidu ■ 1 by means 
of a bath of set if or — a mix lute of hyposulphite of soda and gold 
chloride. This gilded the darkened parts of the prill 1 which light 
had reduced to the semi-metallic state : and on the removal of tl u 
chloride by means ot hyposulphite an image composed ol metallic 
silver, an organic salt of silver and gold was let! behind. Tlnn 
was a suspicion, however, that part ot the coloiation was due to a 
combination of sulphur with the silver, not fliat pure Mber sulphide 
is in any degtre fugitive, but the sulphuretted organic alt ol mKci 
scorns to bo liable to change. This gave place to o method of 
alkaline toning, or rather, we should say, of neutral toning, In 
employing gold chloiide with a salt, such as the < irbonate or 
acetate of soda, chloride of lime, borax, Ac. By this means there 
was no danger ot sulphurizatiou during Ihe toning, t-> which the 
method bv set (for was prone owing to the decompo llion ot the 
hyposulphite. The substances which tan be employe! m toning 
seem to be those 111 which an alkaline base is combined with a \v< al. 
acid, the latter being n-adilv displaced by a stronger aud, siu.li a- 
nitne acid, which musl exist in (he paper after printing. I'his branch 
of photogtapliv owes much to the Bov. T. I\ iiardwu 1 1 . lie having 
earned on extensive researches in connexion with it dm mg 1854 and 
subsequent viais. A. Davanne and A. Gnaid, a li 1 1 1 • la let, also 
investigated Ihe matter with fruitful results. 

The following may be taken as two typical toning - 1 > iths : - 

Gold chloride 1 part. 

Sodium carbonate to parts. 

(Water 50c 10 „ 

(/ \ I Borax too ,, 

I \ Water 4000 ,, 

« (n\ / Gold c ldoridc 1 part. 

' ' \ Water 4000 ports 

In the latter (a) and (fl) are mixed in equal paits immediately 
before use. Each ol these is better used only once. A thud bath 
is 

Gold chloride .... ... 2 parts. 

Chloride of lime . ... ... 2 ,, 

Chalk ... 40 ,, 

Water Soou tt 

These are mixed together, the water being warmed. When mol 
the solution r- ready Ini use. In toning prints there is a dislimt 
di l ter ei ice in the modus ofnandi according to the toning-bath 
employed, 'rims in the lirst two baths the punt must bo 1 1101 ouglily 
washed m water to unlove all fice silver mtiate. that salt totming 
no part in the chemical reactions. O11 the other hand, where hoc 
chlorine is used, the presence of tree silver nitrate nr some ailiv" 
clilorine absorbent is a necessity. In 1872 Abney showed that 
with such a toning-bath tree silver nitrate might *1>e eliminated, 
and ii the print were immersed in a solution of a sail such as load 
nitrate the toning action proceeded rapidly and wiihmit causin'; 
any lading of the image whilst toning, which was not the case 
when the free silver nitrate was totally temoved and no other 
clilorine absorbent substituted. This was an impoitunt factor, 
and one which had been overlooked. In the third ball) Ihe In c 
silver nitrate should only be partially removed by washing. The 
plint, having been partially washed or thoroughly washed," as the 
case may be, is immersed in the toning-bath till flic image attains 
a purple or bluish tone, after which it is ready for fixing. The 
solution used for this purpose is a 20 n ( , solution of hyposulphite 
ot soda, to which if is best to add a few drops of ammonia in order 
to render it alkaline. About 1 111 minutes suffice to effect the 
conversion oi the chloride into hyposulphite oj silver, whit i 1 1- 
soluble in hyposulphite of soda and can be removed by washing. 
Ihe organic salts ol silver seem, however, to form a dilierciil salt, 
which is pa 1 finlly insoluble, bill which the ammonia helps to remove. 
If if is not removed there is a sulphur compound left behind, 
according to J. Spiller, which by time and exposure becomes yellow. 

The use of potassium cyanide for fixing print.-, is to be avoided, 
as this reagent attacks the organic < oloured nxidewlnch, ii icmoved, 
would render the print a glinsi. The washing of silv er prints should 
be very complete, since it is said that the least trace of hyposulphite 
lei 1 behind lenders the lading of the image a nine matter of tiim. 

I lie stability ol a print has been supposed to be increased bv 
immersing it. after washing, in a solul inn ot alum. The alum, 
like any acid body, decomposes the hyposulphite into suplmr and 
sulphurous acid. If this be the case, it seems piobable lliaf the 
destruction of the hyposulphite by 1 ime is not the 01 casion of lading, 
but that its liygioscopic character is. This, however, is a moo! 
point. If is usual to wash the prints some horns in running 
water. We have found that halt a dozen change's of water, and 
between successive changes Ihe application ol a sponge to Ihe 
back of each print separately, are equally or more efficacious. 
On drying the print assumes a darker tone Ilian it has alter leaving 
the fixing bath. 

1 Afferent luiies can thus be given to a. print by different toning- 
baths; and the gold itself may be deposited in a luddv form or in 
a blue form. The former molecular condition gives the red and 
sepia tones, and the latter Ihe blue am? black hmes. The degree 
ot minute subdivision of the gold may be conceived when it IS 
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stated that, un a couple of sheets of albtimin'zed paper fully printed, 
the cold liecr >ary to give a decided lone docs not exceed half 

.mi. 

Luilodio-chlo/ide Silver Printing Process . — Til the history of the 
eniiiNion proc • *-*cs we stated that Gaudin attempted to use silver 
ehlurule susp* nelcd in collodion, but it was not till the year 180.4 
Ihnt anv ptauical use was made ol the suggestion so tar as silver 
printin'-: is coin-cined. % Jn the autumn ol that year George Wharton 
Simpson worked out a mellio*! whuli has been more or less suc- 
cessfully employed. The lornuilu appended is bimpson’s : — 

I Si I \ ei nitrate o<> parts. 

' ! 1 >1 - 1 died w;i ter on M 

I 'ontiimi chlonde 0.4 

l Al< <>hnl looo fr 

f (it rie acid n j 

\ Ak ollol 000 

In every moo parts of plain collodion ->0 parts of N >. i, pre- 
viously timed with (>o parts ol alcohol, are added; Ou pails ot No. 2 
are next lm.v d with the collodion, and finally 30 parts of No. 3. 
Phis h>] 111s an emulsion of silver chloride ami also contains citric 
acid and stlv* nitrate. “The defect i>f this emulsion is that it con- 
tains a large proportion of soluble salts, ulieh are apt to civstallizc 
out on drvni-:, more part it ul.iily it it be applied to glass plates. 
The addition of the citric mid and the excess of silver nitiate is 
the lav to the whole process ; for, unless some’ bodv vveie presenl 
w'hu h on exposure to light was capable ol fanning a highly eoloure*! 
organic o\ id < of silver, no vigour would be obtained in printing. 
A pine chlonde be used, though an apparently strong image would 
be obtained, vet oil fixing onlv a feeble ttace of it would be lett. 
and the pnni would be worthless. The eollodio-chloricle emulsion 
mav be applied to glass, 01 to paper, and the printing carried on in 
tlu usual manner. The toning takes place bv means of the chloride 
of June 01 bv ammonium sulpbocvaindc and gold, whic h is practi- 
cally a ret 111 11 to the 1 srl d'or bath. The organic* salt formed in 
tin- piocccluie does not seem so prone to be decomposed bv keeping 
as does tli.it ionncil by albumen, and the washing ran’ be more 
completely carried out. There are in the maiket several papers 
wliiv li al e collcxlio-c hloride. 

L/t tatino-c itro-L htovulr Emulsion . — A modified emulsion pimling 
process was introduced by Abnev in 1881. which consisted in sus 
pending silve r chloride and silve r citrate in gelatin, there being no 
excess of silv it presenl. The formula of pioduc mg it is as follows : — 

j Sodium chlonde jo parts. 

1 .• Potassium citrate’ 40 ,, 

I Water 500 ,, 

I Silver nit rate 130 

“'l Water 500 

| (ielat in 300 ,, 

Water 1700 

Nos. 2 and 3 are mixed together whilst waim, and No. 1 is then 
gentlv added, the gelatin solution being kept in busk agitation. 
'This produces the emulsion ol citrate and chloride of silver. The 
gelatin containing the suspended salts is heated for live’ minutes at 
boiling poinl. when it is allowed to root and subsecjiientlv slightly 
washed, as in the gelalino bromide emulsion. It is then teadv for 
application to paper or glass. flic 1 prints are of a beautiful colour, 
and seem to be taiily penuanenl. 'I her mav be* readily toned bv 
the bota\ ot by the ililotide of lime ton mg- hath, and arc’ fixed with 
th*' hyposulphite solution of the strength before given. Mosl, if 
not all. ol the gelatin papers now extant arc- made somewhat after 
t] 1 1 manner. 

J ‘unting with Salts of Uranium. — The* sensitiveness of the salts 
of uranium to light seems to have been discovered bv Niepce, and 
was subsequently applied to photography by |. E. Harnett in 
England. One of the original formulae consisted ol 20 parts of 
urarni nitrate with (mo parts of vvat« r. I ’a pet, which is belter it 
slightly sized previously witli gelatin, is floated on this solution. 
When dry it is exposed beneath a negative, and a very faint image 
is piodmed; but it can lx* developed into a strong one bv* (> to to 
solution ol silver nitrate to which a trace of acetic acid has been 
add* d. 01 by a j solution ol gold chloride. In boll) these cases 
the 1 1 v ei and gold are deposited in the metallic’ state. Another 
ih \ eloper is a 2 solution of potassium fcrroc vanidc to which a 
1 rac 1 of nit l ie acid has been added, sufficient to give a 1 ed coloration. 
The development takes place most readily by letting the paper 
ho.il on these solutions. 

N /(-toning Papers. There are several self-toning papers based 
0-1 the chlonde emulsion process. These* contain the- necessary 
amount of gold to tone tlu* print. The print is produced in the 
ordinal v wav and the n immersed in salt and vvatei or in some eases 
potassium sulplu >c vanidc. The print is finished by immersing in 
weak hvposulphit e of soda. 

Punting with Lhiviuatcs * Cuibon Prints. 'The first mention *>1 
the use’ of potassium 1 ichromatc for printing purposes seems to Ikvvc 
been made by Mungo Horizon in Mav 1839. when he stated that 
paper, if saturated with this suit and dried, and then exposed to the 
Min's ravs through a drawing, would produce a ye llow picture 
cij ’.ui orange ground, nothing muic being requited to fix it than 


j washing it in water, when a w*hite picture on an orange ground was 
obtained. In 1840 Edmund Bccqueiel announced that paper 
sized with iodide* ui statcli and soaked 111 potassium bichromate was, 
( on diving, more.’ sensitive than unsized paper. Joseph Dixon ot 
I Massachusetts, in the lol’owing year, produced copies of bank-notes 
j by using gum aiabic with potassium bichtom.ile spread upon a 
lithographic stone, and, alter exposure ol the sensitive surface 
thiougli a bank-note, by washing away the unaltered gum and 
inking the stone* as in ordinary lithography. The same piocess, 
with slight modifications, has been used by Simona 11 and Toovcy 
ot Brussels, and produces excellent icsults. Dixon's method, 
however, was published 111 the Suintifu American for 1834, ancl 
consequently, as regaids |n*ionty, it ranks alter I o\ Talbot'?* photo- 
engraving process (sc c- below), published 111 1832. O11 the* 13th 

of December 18^3 Alphonse Huitevin took out a patent m England, 
in which he vaguely descubed a method of taking a direct carbon- 
print by rendeung gelatin insoluble thiougli the- action ol light on 
potassium bichromate. This idea was taken up by John Hoimcey 
of Dorchestei, who perhaps was the first to produce writable 
carbon-prints, notwithstanding that Teslud de Beam e gat d took 
out a somevvh.it similar patent to I’oitc v in’s at the end of 1837. 

I Wincey published his process on the* 1st ui January 18^9; but, 
as described by him, it was by no mean* uf a pci lee t state, half 
tones being wanting. 'The cause of this was first pointed out by 
Abbe Laboide in 1838, whilst desu 1 lung a kindred process in a 
note to the- Hrencli .Photographic Society. He says, “ In the sensi- 
tive’ him, lnowcvcr thin it may be, two distinct surfaces must be 
1 ccognized — .m outer, ancl an inner which is in contact with the 
paper. The action ol light commences on the outer surlacc; in the 
washing, tlurcloic, lli*‘ liall-toncs lost their hold on the paper and 
are washed away.” J. C. Burnett 111 1838 was the fust to endeavour 
to get rid of llus defect in carbon printing. I11 a paper to the 
Photographic Sue iclv of London lie says. “ Thcic aie lvw> essential 
requisites . . . (2) that in punting the {Taper should have its 
I unprepared side (and not its prepared side, as in ordinal y punting) 
placed in contact with the negative in the pressure flame, as it 
is only by pi ml mg in tins way that we can expect to be’ able altei- 
wards to remove by washing the unactcd-upon portions ol the 
mixture. In a posit ivc- ot tins sort {Minted from tin 1 flout or pre- 
pared side the* attainment of half-tones by washing awav muic or 
■ less depth ol the mixture, according to the- depth to which it has 
j been hardened, is prevented by the* insoluble pails being 011 the 
1 surface ancl in consequence piotecting the soluble par L hom the 
J action of the water used in washing; so that either nothing is 
j removed, or by steeping very long 1 ill the inner soluble- pait. is 
| sufficiently softened ihe whole depth comes highly away, leaving 
j file {wiper wlnt* ." 'Ilus method ol exposing through the back ol 
paper wa- crude and unsnl istaclory, and 111 1800 1-argicy 
pal eiil e< 1 a {moccj-s in wliuli. allei expusme to light of the gelatin 
film vvhw h contain* d pignu nl , the- sin lace was coated v\ illi < olludiou, 
ancl the print placed in w.»in\ water, when- it separated I rum the 
Jiaper support ancl could be- h amt erred to glass. J’oitevin success- 
fully opposed tins patent, tor he had used tills means ol detaching 
the films 111 his powder < nrbolt process, 111 winch Ionic chlonde and 
tat lane acid were used. Jargiei at any rate gave an impetus to 
carbon {Minting, and J. \Y. Swan took up 1 lie mallei, and m 1804 
secured a patent. One ol the great ic at tires in Swan’s innovations 
was the production oJ wlial is now known as “caibon f issue," 
made* by coating pa pci with a mixture- of gelatin, sugar and 
colouring matter, and lencleieel sensitive to lighl by means of 
potassium ot ammonium bichromate. Alter exposure to light 
Swan placed I lie- printed < at bon -l issue- on an india-i ubhej sniJace, 
tow liicli it was made to a<lltei e by pic ssure. Ihe print was immersed 
m liol vvatei, the- {wijtct backing si tipped oil, and the soluble gelatin 
containing colouring matter washed away. 'The picture could 
then bo retransferred to its final siippmt oi paper. In 18(19 J. h\ 
Johnson ol Eondon took out a fiatc-nt m which he claimed that 
cui boil-tissue which bad lx * 11 soakt-tl 111 water f c »r a shell t. period, 

! bv its tendency to swell luilhei, would adhere to any waKipiuof 
surface’ suc h as glass, nn-tal. waxed paper, iVc without any adhesive 
material being applied. 'This was a most important improvement. 
Johnson also applied soap to the- gelatin to prevent its excessive* 
brittleness on diving, and made its linal suppoit ot gelatinized 
paper, re ndered insoluble by chrome alum. Jn 1874 |. Iv. Sawver 
patented .1 flexible- support for developing on; this was a sized paper 
coated wilh gelatin and Itcalcd with ail ammoniac al solution of 
shellac ill borax. 011 win* li wax or resin was rubbed, 'flic advantage 
ol ibis flexible support is that 1 lie* daik parts oi the pic line- have no 
tendency to contract from the lighter parts, winch they were* apt 
to do when a metal plate was used, as was the case 111 Johnson's 
original process. With tins {latent, and nnnm improvements 
made- since, carbon-printing has arrived at its picscnt stale of 
perfection. 

According to 1 \ E. Etcscgang, the carbon-tissue* when prepared 
on a large scale consists oi from 1 in to 130 grains of gelatin (a soft 
, kind). 13 grains oi soap, 21 glams of sugar ancl tiom 4 to 8 grains 
j of drv colouring matter. The last-named may be* oi various kinds, 
from lamp Alack pigment to soluble colours such as alizarin. The 
gelatin, sugar and soap are put in walcr and allowed to stand for 
an hour, and then melted, the liquid alter wards receiving the 
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colours, which Invo been ground on a slab. The mixture is filtered I 
through line muslin. In making the tissue in large quantities the 1 
two ends of a piece of roll-paper art' pasted together and the paper j 
hung on two rollers; one of wood about 5 in. in diameter is fixed | 
near the top of the room and the other over a trough containing j 
the gelatin solution, the paper lx*ing brought into contact with 
the surface of the gelatin l>v being made to i evolve on the rollers. 
The thickness of the coating is proportional to the rale at which 
the paper is drawn over tin* gelatin : the r the movement, the 

thicker the routing. The paper is taken oil tin* rollers, cut throueh. 
and hung np to drv on wooden laths, li it he ieqniied to make 
the tissue sensitive at once. 120 grams of potassium bichromate 
should be mixed with the ingredients m the a bo\e formula. The 
carbon -tissue when prepared should be tloated on a scn-itizing 
bath consisting of one pari of potassium bichromate in 40 parts 
of water. This is effected by turning up alxmt 1 in. from the 
and ol the sheet of tissue (cut to the proper sj/<), making a roll 
)f it, anti letting il unroll along the surface of file sensitizing solu- 
tion. \vh'*re it is allowed to remain till the gelatin him feels soft, 
li is then taken off and hung up to drv in a dark room through ! 
which a current of dtv warm air is passing. Tissue dried quickie. ! 
thou *h n >f so sen-atiyo. is more manageable to work than if more j 
slowly dried. As I he issue is coloured, it is not pn**-ibl<* to ascertain | 
l>v ra p- igioii whether the printing operation is sufficiently earned 
out, and in unl'T to ascertain tin-- it is usual to place a piece of 
ordinal'' silvered paper in an at tinometer. or photometer, alongside 
tin* cat 1 *• •n-tissuc to ascertain the amount of light that has acted 
on it. Then* at<* seveial devices for ascertaining ihis amount, tlu* 
simplest h*mg an arrangement of a varvmg number of thicknesses 
of go’d-lx-atc's skin. 'Hie value of i, 2. Ac., thicknesses of the 
skin a screen to the light is a-eertunn'd by experiment. Sup- 
posing it is ju I ged that a -lieet of tissue under some one negative 
oir.dit to be exposed to light corresponding to a gi\ on number ol , 
tin k nesses, (.blonde ot sil\'«*r p'ip.*r is plac(‘d aloitg^iili* 1 he negative 
bene 11I1 the ,k tinometer and allowed to remain there until it takes 
a visible tint beneath a number of thicknesses equivalent t*> tin* 
strength of the negative. Alter the* tissue is removed from the | 
pi mt 1 t 1 ; g- 1 1 a tn* — ■ suppv-fng a double transfer is to Ik* made — it is , 
placed pi a dim ot coM water, rare downwards, ak-ng with a piece 
ol Sawve*’- Hexible support. Win n the efb-ys ol the* tissue beuill ' 
to curl up it’ surf ire and that of the |]<*\ib!<* M'ppori .ire l cought 1 
together and placed flat. The \vab*r is pressed out with ail mdia- : 
rubber -queezer or “ wpn*e ,, ee " and Hv two surfaces adhere. About ; 
a couple ot minutes later ihov are placed in w.iim water of about : 
90 ^ to 100' ly, and tlu* paper ot the tissue, loosened by the gelatin ! 
solution next it b*«oininy soluble, can be stripped olf’ leaving the | 
image (reversed as regards right and 1**1 1) on the llcxiblc support. : 
An apphc.i’ ion ol warn water removes the rest ol ihe soluble , 
platin and pigment. When dried ihe image is ti ansi erred to its I 
peimmenl support. This usually consists of while paper coaled , 
with gelatin and made insoluble with 1 limine alum, though it may ! 
be mixed with barium sulphate or other similar pigments. This i 
transfer paper is made to receive the image by being soaked in hot ! 
water till it becomes slimy to the touch; and the surface ot the | 
damped print is brought into contact with tlu* su'face ot tlu* re- j 
transh r-paper in the same manner as was done with the flexible 
support and the carbon t i-.-uio When dry the retransfer-paper 
bearing the gelatin image tan be stripped off the flexible support, 
which may be used again as a temporary support for other pictures. 

If a rrvrvsrJ negative be used the image* maybe transfen ed at once 
to its final support instead of to the temporary flexible support, 
which is a point of practical value, since single- transicr are better 
than double-transfer prints. 

Punting with Salts of Iron. — Sir John Her sc he 1 and Robert Hunt 
entered info various methods ot printing with sails of iron. At 
the present time two or three arc practised, l»eing used 111 draughts- 
men's offices for copying tracings (see Sun -» <>i> 1 m;). 

PL- In-mechanical Printing Processes . — Poitevin claimed to have 
discovered that -a film of gdatin impregnated with potassium 
bichromate, alter being act etl upon by light and damping, would 
receive greasy ink on Ihose parts which had been affected by light. 
But Paul drdoth seems to have made* the discovery pr( vious to 
1851. for in ins patent of that year he states that his designs were 
inked with prinling ink before being transferred to stone or zinc. 

C. M. Tc^sie do Motav fin T.S05) and C. K. Man rhal of Metz, however, 
seem to have been the first to produce half-tones lroin gelatin turn's 
by means of gr< asv itlk . >r Their general procedure consist erf in 
coating metallic plates With gelatin impregnated with potassium 
or ammonium bichromate or tri-chromate and mercuric chloride, 
then t mating with silver oleate, exposing to light through a negative, 
washing, inking'With a lithographic roller, ami printing from the 
plates as for afl.ottlinary lithograph. The half tints by ihis process 
were very good, and illustrations executed l»v it are to be found 
in several existing works. Tile method of producing the plates, 
however, w*is most laborious, and it was simplified by A. Albert 
of Munich. He Mad been experimenting lor many years, endeavour 
to make the gelatin films more durable than those of Tessit* do 
Motay. He added gum-rcsins, almn, tannin and® other such 
matters, which had tin* property of hardening gelatin; but the 
dimculty of adding suuicLiil to the maso in its liquid slate before 


the whole became coagulated rendered these unmanageable. It 
at last occurred to him that if tin* hardening action ol light were 
utilized by exposing the surface next the plate 10 light after or 
before exposing the front surface to the film and tin* image, tlx 
necessary hardness might be given to the gelatin without adding 
any chemical hardeners to it. In Tessie de Mot ay's process tlx* 
hardening was almost absent, and the plates were < onscqnently not 
durable. It is evident that to elicit this one of two tilings li.nl to 
be done : either the metallic plate used by Tessi* de Motav must 
lie abandoned, or else the film must be stripped nit tin* pl.Ite and 
exposed in that manner. Albert adopted the ti.iiispnrent plate, 
and hi ; success was assured, sim e instead oi less than a hundred 
impressions being pulled Irom one plate lie was able to take over a 
thousand. This oci urred about 1807, but the formula \\a.s not 
published for two or three years afterwards, when it was divulged 
by ( tliai awl Gross man, one ol whom had been employed by \lberf 
of Munu h, and had endeavoured to introduce a pmcess which 
resembled Albert’s earlier eltorts. The mum* of “ 1 ichtdruek ” was 
giv( n about this time to these surface-printing proc> sses, and Albert 
may be t otisid’ered, if not the inventor, at all event 1 lie perh cter ol 
the method. Another modification of “ Lichblruct " was patent***! 
in I in gland by Truest Kd wards under the mime of “ heliotvpe.” 

II ’oodlnr/v Ivpc . — This process was invented bv \Y. Woodbury 
about the year 1 No j , though we believe that J. YV. Swan had been 
working independently in the same direction about (he same time. 
In October iSoj a description of the invention v.us given in tlu* 
Photographic Wios. Mare Antoine A. (dunlin tkiiiimd the principle 
ol tlu* process, insisting that it w i-. old, and basin- las pretensions 
oil the fact that ho had printed with translucent ink irom intaglio 
I'loi ks engraved by hand; but at the same time lx- n marked that 
the application ol the principle might le..d to in pe.rtant results. 
It was just these results which Woodbury obtain***', and lor which 
he was entitled to the fullest credit. Woodbury subvquently 
introduced certain modifications, the outcome being what is known 
as the “ staunotype process," of w hich in 1 Mho lie t< ad a description 
before the Trench Photographic Society (see Pkuc i ss). 

Photo-l ithogi afihv. Bclerenci* lias been made to the effect of 
light 011 gel.it 111 impregnated with potassium bichromate, whereby 
the gelatin become-, lnsoliib!**, and al.-»o incapable ol absorbing wafer 
win re the action ol 1 lie light has had lull play. It is this Iasi, 
phenomenon which occupies such an important place in photo- 
lithography. In the spring of 18;, o F. |. Asscr of Amsterdam 
produced photographs oil a paper basis 111 printer's ink. 1 icing 
.LUX1011-, to produce copies ot such prints mechanically, lie conceived 
1 he* idea ot transferring tlu* greasy ink impression to stone, and 
muluplying the impressions by mechanical lithography. Following 
very closely upon A-oc*r, |. W. O-burae ol Melbourne made a 
similar application; Ins piocess is d* scribed by himself in tlx* 
Photographic Journal lor April 1 Moo as follows: “A negative is 
prod need in tlu* usual wav, bearing to the original Ihe desired rafio. 

. . . A positive is printed from tins negative upon a sheet of 
(gelatinized) paper, so prepared that the image can be transferred lo 
stone, it having been previously covered with greasy printer's ink. 
The imprcsMon is developed by washing away tlu* soluble matter 
with hot water, which leaves the ink oil the lines ol print ol t tie 
map or engraving." The process ol transferring is accomplished in 
the ordinary way. Harlv 111 i.s<»o Colonel Sir 11 . j.iiues, K.F., 
F.K.S., brought lorwanl the Southampton method oi photolitho- 
graphy, which had been carefully w 01 keel out by C aptain de Fourty 
Scott, K.F. Tlu* " papyrotvpe process " was published by Abney 
in 1870 (see Lithography and Buockss). 

Photographs in Natural Colours , 

The first notice on record of coloured light impressing its 
own colours on a sensitive surface is in t ho passage already 
quoted irom the luirbenlchre of Goethe, where T. j. Seebeck 
of Jena (jS to) describes the impression he obtained on paper 
impregnated with moist silver chloride. In lKgq Sir J. Herschel 
( Athenaeum , No. 621) gave a somewhat similar description.. 
In 1 <S pS Fdmond Bccqucrel succeeded in reproducing upon a 
daguerreotype plate not only the colours of the spectrum 
but also, up to a certain point, the colours of drawings 
and objects. His method of proceeding was to give the 
silver plate a thin coating of silver chloride by immersing it in 
ferric or cupric chlorides. It may also be immersed in chlorine 
water till it takes a feeble rose tint, llecquerel preferred to 
chlorinizc the plate by immersion in a solution of hydrochloric 
acid in water, attaching it. to the positive pole of a voltaic couple, 
whilst the other pole he attached to a platinum plate also 
immersed in the acid solution. After a minute’s subjection to 
the current the plate took successively a grey, a yellow, a violet 
and a blue tint, which order was again repealed. When the 
\ inlet tint appeared for the second time the plate was withdrawn 
and washed and dried over a spirit-lamp. In this state it 
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produced the spectrum colours, but it was found hotter to heat 
the plate till it assumed a rose tint. At a later date Niepee do St 
Victor chlorinized by chloride of lime, and made the surku e more 
sensitive by applying a solution ol lead chloride in dextrin. 
( 1 . \V. Simpson also obtained coloured images on silver chloride 
emulsion in collodion, but they were less vivid and satisfactory 
than those ol Rained oft daguerreotype plates. Poitevin obtained 
coloured images oil ordinary silver chloride paper hv preparing 
i 4 'if the usual manner ami washing it and exposing it to light. 
It was afterwards treated with a solution oi potassium bichromate 
and cupric sulphate, and dried in darkness. Sheets so prepared 
ga\e coloured images from coloured pictures, which he stated 
could he fixed bv sulphuric acid (( 'omptes rendus , i8f>S. 61 , p. i i ). 
In the Hull* tin dr la Socicte h'raii(aisc (187.1) Colonel St Idorent 
described experiments which he made with the same object. He 
immersed oidinarv or albuminized paper in silver nitrate and 
afterwards plunged it into a solution of uranium nitrate and zinc 
chloride acidulated with hydrochloric acid; it was then exposed 
to light till it took a violet, blue or lavender tint. Before 
exposure the paper was floated on a solution ol mercuric nitrate, 
its Mirlaee dried, and exposed to a coloured image. 

ft is supposed - though it is very doubtful if it be so — that the 
nature of the chloride used to obtain the silver chloride has a 
great effect on the colours impressed; and Niepce in 1857 marie 
some observations on the relationship which seemed to exist 
between the coloured flames produced bv the metal ami the colour 
impressed on a plate prepared with a chloride of such a metal. 
In r88o Abney showed that the production of colour reallv 
resulted from the oxidation of the chloride that was coloured bv 
light. Plates immersed in a solution of hydrogen peroxide took 
the colours of the spectrum much more rapidly than when not 
immersed, and the size of the molecules seemed to regulate the 
colour. 1 le further stated that the whole of the spectrum colours 
might be derived from a mixture of two or at most three sizes of 
molecules. 

In iSfi Robert 1 1 'nit published some results of colour-] holography 
by oi silver fluoride. A paper was washed with silver nitrate 

and with sodium fluoride, and :i 1 lei wards exposed to the spectrum. 
The action 01 the pe< trum commenced at the centre ol the \ellow 
ray and r.qmllv proceeded upwards, arriving at its maximum in the 
blue ray. As iar as the indigo the action was uniform, whilst in 
the violet tin' paper took a brown tint. When it was previously 
exposed , however, a yellow space was occupied where the yellow I 
ravs had acted, a green hand where the green had at led, whilst in ! 
the blue and indigo it took an intense blue, and over the violet [ 
there was a ruddy brown. In relerence to these coloured images 1 
on paper it must not be forgotten that pure sails of silver are nut j 
being dealt with as a rule. An organic salt of silver is usually mixed 1 
with silver chloride paper, the nrg.i nic salt being due to the sizing of 
tin- paper, which toward-, the red end of the spectrum is usually 
more sensitive than the chloride. If a piece of ordinary silver 
chloride paper is e xposed to the spectrum till an impression is 
made, it will usually be found that the blue colour of the darkened I 
chloride is mixed with that due to the coloration of the darkened I 
organic compound of silver in the violet region, whereas in the blue 
and green this organic compound is alone alloc ted, and is of a differ- 
ent colour from that of the darkened mixed chloride and organic 
compound. This naturally gives an impression that the clitlerent 
rays yield diilercnt tints, whereas this result is simply owing to 
tin' different range oi sensitiveness of the bodies. I11 the ease of 
the silver rhlonni/ed plate and of true collodio-chloride, in which no 
organic salt lias been dissolved, we have* a true coloration by the 
spec trum. At present there, is 110 means ol permanently fixing the 
coloured images which have been obtained, the elfect ol light being 
to destroy them. It protected from oxygen they last longer than 
it they have tree access to it, as is the case when the surlace is 
exposed to the air. 

A method devised by Gabriclle Lippmann, of Paris, by which the 
natural colours oi objects are reproduced by means of interference, 
may be briefly described as inflows : A sensitive plate is placed 
in contact with a film of mercury, and the exposure to flu: spectrum, 
or to the image ot coloured objects to be photographed, is made 
through the back of the plate. On development, the image appears 
coloured when viewed at one particular angle, the colours being 
approximately those of tin* object. The necessary exposure* to 
produce this result was very prolonged in the first experiments 
in which the spectrum was photographed, and a longer exposure 
had to be given to the red than was required for the blue. Lippmann 
at lirst employed collodiot) dry plates, prepared, it is believed, with 
albumen, and it required considerable manipulation to bring out 
the colours correctly. A. Lumiere used gelatin plates dyed with 


appropriate dyes (orthochromntic plates); the exposure was much 
diminished, and very excellent representations were produced 
ot all natural colours. 1 he main point to aim at in the preparation 
ol the plate seems to be to obtain a very sensitive film without any, 
or, at all events, with the least possible, " grain ” in the sensitive 
salt. A formula published bv Lumiere seems to attain this object. 
Viewed direclly, the developed images appear like ordinary nega- 
tives, but when held at an angle to the light the colours are vivid. 
They arc' not pure monochromatic colours, but have very much 
the quality of colours obtained by polarized lighl. It appears 
that they are produced by wliat may I’m* termed “ nodes ” ot dim rent- 
coloured lights acting within the film-. Thus in photographing 
I tin* spec trum, rays penetrate to the reflecting mercury and are 
I reflected back from it, and these, with the incident waxes ot light, 
i form nodes when* no motion exists, in a somewhat similar wav to 
J those obtained in a cord stretched between two points when plucked, 
j In the negative these nodal points are found in the ihu kness of the 
: silver deposit. When white* light is sent through the* him after 
the image lias been developed, theoretically only ravs ot the* wave- 
I lengths which formed thej-e nodes are reflected to the eye, and thus 
we get an impression ot colour. 

Action oj J dght on Chemical Compounds. 

Reference has been made above to early investigations on 
the chemical action of light. In 1 777 Karl W ilhelm Seheele 
(Hunt’s Researches in Light) made the following experiments 
on silver salts : 

I precipitated a solution of silver by sal-ammoniac; then 1 
edulcorated it and dried the precipitate and exposed it to th 
| beams of the sun for two weeks; alter which l stirred the powder, 
l and lepeated the same seveial times. Hereupon I poured some 

| caustic spirit of sal-ammoniac (strong ammonia) on this, in all 

j appearance, black powder, and set it by tor digestion. This mcn- 
■ stnnnn dissolved a quantify of lurui cornua (horn silver), though 
I some black powder remained undissoh ed. The powder having, 

1 been washed was, tor the gi eater pait, dissolved by a pure acid of 
nitre* (nitric acid), which, by the operation, acqiuied volatility. 

I This solution 1 precipitated again by means ol sal-aminomu 
j into horn silver. Hence it follows (li.it flu* blacknci-s nlmh the 
j luna cornua acquires from the sun's light, and likewise the solution 
| of silver pouted on chalk, is silver tiv reduction. ... 1 mixed so 
much of distilled wafer with will edulcorated horn silver as would 
1 just lover this powder. The halt of this mixture 1 poured into a 
white crystal phial, exposed it 1 o the beams ol the mui, and .shook 
it several limes each day; the otln r halt l set in a daik place. Alter 

having exposed the one nuxtute during the sjlace of two weeks, 1 

lilliated the watei standing ov< i the horn silver, grown already 
black; I let some of this wafer fall by drops 111 a solution of silvVr, 
which was immediately pm ipitated into hoin silver." 

I bis, as far as we know, is the first intimation of the reducing 
action of light. From this it is evident that Schecle had found 
that the silver chloride was decomposed by the a<tinn of light 
liberating some form of chlorine. Others have repeated these 
experiments and found that chlorine is really libeinted lrom the 
chloride; but it is necessary that some body should be present 
which would absorb the chlorine, or, at nil events, that the 
chlorine should lie free to escape. A tube of dried silv er chloride*, 
sealed up in vacuo , will not discolour in the light, but keeps its 
ordinary white colour. A pretty experiment is to seal up 
vacuo , at one end of a bent tube, perfectly dry chloride, and at 
the other a drop of mereuiy. r J lie mercury v apour volatilizes 
to a certain extent and fills the tube. When exposed to light 
chlorine is liberated from the chloride, and calomel forms on 
the sides of the tube. In this case the chloride darkens. Again, 
dried chloride sealed up in dry hydrogen discolours, owing to the 
combination of the chlorine with the hydrogen. Toitcvin and 
IT. W. Vogel first enunciated the law that for the reduction by 
light of the haloid salts of silver halogen absorbents were necessary, 
and it was by following out this Jaw that the present rapidity in 
obtaining camera images has been rendered possible. To put 
it briefly, Ihcn, the visible action of light is a rcrim mg action, 
which is aided bv or entirely due to the fact that other bodies are 
present which will absorb the halogens. 

In the above we have alluded to the visible results on silver 
salts. It by no means follows that the exposure of a silver salt 
to light for such a brief period as to leave no visible effect must 
be due to the same effect, that is, that any of the.molccules are 
absolutely reduced or split up by the light. • That this or some 
other action takes place is shown by the fact that the silver 
salt is capable of alkaline development, that is, the particles 
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which have suffered a change in their molecules can be reduced 
to metallic silver, whilst those which ha\c not been acted upon 
remain unaltered by the same chemical agency. Two theories 
have been offered to explain the invisible change which takes 
place in the salts of silver. One is based on the supposition that 
t in* mole< ules of the salt can rearrange their atoms under the 
vibrations caused by the ether waves placing them in more 
unstable positions than they were in before the impact of light 
took place. This, it is presumed, would allow the developer to 
separate the atoms of such shaken molecules when it came in 
contact with them. The other theory is that, as in the case of the 
visible effects of light, some of the molecules are at once reduced 
and that the developer finishes the disintegration which the light 
lias begun. Ill the case of the alkaline development the unaltered 
molecules next those primarily reduced combine with the reduced 
silver atom and again form an unstable compound and are in 
their turn reduced. 

The first theory would require some siu li art ion as that just 
mentioned to take place and cause the invisible image loaned by 
the shaking apart ol the liglil-strii k«*n molecule*' to become \isible. 
It is h.nd to see whv oth«*i unacted upon molecules dose to those 
which were mule unstable and which have been shaken apai t 
bv the developer should themselves be placed in unstable equilibrium 

si amenable to reduction. In the second theory, called the 
" 1.I11 miuil tlicoiv,” the reduction is pcitcctly easy to understand. 
A In lev adopts tile chemical ihrorv as the balance ol unsubstantiated 
evidence 1 is in its favour. Then- is another action which seems to 
occur almost simultaneously when exposure- takes place in the 
absence oi an active halogen absorbent, as is the case when the cx- 
p. t-uie is given in the air, t IklI is, an oxidising action occurs. The 
molei ules oi the altered haloid salts take up oxvjeii and i >rm oxides, 
il a sensitive 1 salt be 1 bricilv exposed to light ami them treated with 
an oxidizing sm-iance, smli as potassium 1>:< hromal potassium 
pvniang.m.ite, hydrogen peroxide, ozone, an image is not de veloped, 
but remains unaltered, showing that a change has been dice ted 
m the compound whic h under ordinary circumstances is developable. 
Il siidi an oxidized salt b«- Heated \«-tv cautiously with nascent 
hydrogen, the oxygen is withdrawn and the image is again capable 
'1 development. 1 

Spectrum Effects on Silver Compounds.— -The next inquiry is 
as to the effect of the spectrum on the different silver compounds. 
We have already described Seel>e< k’s (t8io) experiments on 
silver < hloride with the spectrum wherebv he obtained coloured 
pltotographs, but Scheele in 1777 allowed a spec trum to fall on 
Tin* same material, and found that it blackened much more 
readily in the violet ravs than in any other. Senebicr's experi- 
ments have been already quoted. We merely mention these 


have become the foundation of nearly all subsequent researches 
of the same kind. The effects of the spectrum have been studied 
by various experimenters since that time, amongst whom we 
may mention Edmond Becqucrol, John William Draper Alphonse 
Louis Poitevin, IT. W. Vogel, Victor Schumann and W. de W. 
Abney. Kig. 1 is compiled irom a cut which appeared in the 
Proc. Roy . Sac. for 1882, and shows tin? researches made by 
Abney as regards the action of the spectrum cm the three 
principal haloid salts ot silver. No. 7 shows the effect of the 
spectrum on a peculiar modification of silver bromide made 1 by 
Abney, which is seen to be sensitive to the infra-red rays. 

Effect of Dyes on Sensitive Films . — In 1874 Dr 11. \V. Vogel 
of Berlin found that when films were stained with c ertain elves 
and exposed to the spectrum an increased ac tion on develop- 
ment was shown in those parts of the spectrum which the dye 
absorbed. ’The d\es which produced this action he called 
“ optical sensitizers," whilst preservatives which absorbed the 
halogen liberated bv light, he "ailed “ chemical sensitizers.” A 
dye might, according to him, be an optic al and a chemical sensi- 
tizer. He further claimed that, if a film were prepared in whic h 
the haloid soluble salt was in excess and then dyed, no action 
took place unless some “chemical sensitizer” were present. 
The term " optical sensitizer ” seems a misnomer, since it is 
meant to imply that it renders the salts of silver sensitive* to 
those regions of the spectrum to which they were previously 
insensitive, merelv bv the addition of the dve. The idea of the 
action of dyes was at first combated, but it was soon recognized 
that such an at lion did really exist. Abney showed in 1875 
that certain dyes combined with silver and formed true coloured 
organic salts of silver which were sensitive te> light; and Dr 
Robert Amory went so far as to take a spectrum on a combination 
of silver with cosin, which was one ot* the dves • xperiniented 
upon by ). Waterhouse, who had cluselv followed 1 ‘r Vogel, and 
proved that the spectrum acted simply on those parts which 
were absorbed by tlu* compound. Abney further demonstrated 
that, in many <_ ases at all events, the dves were themselves 
reduced by light, thus ac ting as nuclei on which the silver could 
be deposited. He further showed that even when the haloid 
soluble salt was in excess the same character of spectrum was 
produced as when the silver nitrate was in excess, though the 
1 exposure had to be prolonged. This action he concluded was 
due to the dye. 

Correct Rendering of ('olours in Monochrome . — In Plate II., fig. 



T4, the sensitiveness of a plate stained with homoeol 
is shown, and it is evident that as it is sensitive 
throughout the visible spectrum there must be some 
means of cutting off by a transparent screen so 
much of the spec trum luminosity at different parts 
that every colour having the same luminosity to the 
eye shall be shown on a negative of equal density. 
W hen this is done the relative luminosities of all 
c olours will be* shown by the same relative densities 
or in a print by diffe rent depths of greys. Abney 
devised a sensitometer which should be used to 
ascertain the colour of the screen that should be 
employed. By proper means the luminosity ol 
the light of dav coming through a red, a green, a 
blue and an orange* glass can be verv accurately 
measured; if A-in. squares of these coloured glasses, 
ogether with a white glass of the same area.be 
dared in a row and cemented on white glass, we 
have a colour-screen w hic h we can make available 
for finding the kind of light filter to be employed. 
This is readily done by reducing the luminosity of 
the light coming through all the glasses to that of 
the luminosity of the light coming through the blue 
glass. If the luminosity of the blue be 5 and that of 


two for their historical interest, and pass on to tie* study of the t.ho white light too, then the luminosity of the former must be re 
action of the jjpectrum on different compounds by Sir J. Herschel duced to of its original value, and so with the other glasses. 
[Phtl. Trans., 2&40). lie describes many experiments, which The luminosity of the light coming through each small glass square 
1 Sec Ahnev! ^ Destruction of the Photographic Inutge," Phil, j ( ,in made equal by rotating in front of them a disk in w r hi< h 
Mag. (rS7 6 ), vjl. VI4 also Pyoc. Hoy. Sue. (1878). vul. xxvh. | apertures are cut corresponding to the reduction required. The 
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blue glass, for instiiiur, would not be covered by the disk at all, 
while opposite the white square the disk would have an aperture 
of an angle ol iX". \\ hen a plate is exposed behind the row of 
glass squares, with the light passing through the rotating disk, 
ha\ ing the appropriate apertures for each glass, the negative 
obtained would, under ordinary conditions, show square pat< lies 
of very dilh rent opac ity. A light-filter of some transparent 
colour, if placed in tlv path of the light, will alter the opacities, 
and event u.tlh one < .in he found which will only allow' such 
coloured light to he transmitted as will cause ull the opacities 
in the negative to he the same. As the luminosities of the white 
light pas an:; through the glasses are made equal, and as the 
photographs deposits are also rendered equal, tins light-lilter, 
it used in I rout of the < ament lens, will render all coloured objects 
in ( orrc< t monochrome luminosity. Another plan, based on the 
same principles, is to place segments of annuluses of vermilion, 
chronic yellow, emerald green, French blue and white on a disk, 
and to complete the annuluses with black segments, the amount 
o! black depending on the luminosity of the pigments, which can 
he readily measured. When the disk is rotated, rings of colour, 
modified in brightness by black, are seen, and each ring will he 
of the same luminosity. As before, a screen (light filter) to lx* 
used in trout of the lens must be found which will cause the 
developed images ot all the rings to appear ol equal opacity, 
it must, he rememl). red that the light in which the object 'is 
to be photographed must be the same as that in which the 
luminosity of the glasses or pigments is measured. 

Action of the Spectrum on ('bromic Salt The salts most 
usuuliV employed in photography an* the bichromates of the 
alkalis. Tiie result ol spectrum at lion is confined to its own most 
refrangible end, eommeneng hi the ultra-violet and reaching as 
far as in the solar spectrum, big. 2 shows the relative action of 



I'll*- 2. I lie top letters have nVrencr to the Fraunhofer lines; 
the bottom letters are the initials o| ,hc colours. The relative 
sensitiveness is shown by the height, of the i urve above the base-lme. 

the various parts of the spectrum 01 potassium bichromate. If 
othei bi< hromates arc employed, thcaction will he lound to In- 
tolerably well represented by the figm-s. No. 1 is the effect of a 
long exposure. No. 2 ol a shorter one. It should be noticed that 
tin* solution of potassium bichromate ih ,orbs those rax s alone, 
which are effective in altering the bidtomate. This change is 
only possible in the presence of organic natter ol some kind, such 
a-* gelatin or albumen. 

Action oj the Spntrum on Asphalting This seems to be 
» ontinued into and below the red, the bile raws, however, are 
the most effective. The action oi light on his body is to render 
it less soluble in its usual solvents. 

Action of the Spectrum on Sails of lron ~-'\' he commonest 
terric salt in use is the oxalate, by which the bo.utiful platinotype 
prints are produced. We give this as a repres n tatiun (fig. 3) of 



Fig. 4.- — Same description as for fig. 2. 
the spectra obtained on ferric salts in general. Here again, we 
have an example of the law that exists as to the ^relation 
between absorption and chemical action. One of he most 
remarkable compounds of iron is that experimented upo bv Sir 
J. llcrschel and later by Lord Rayleigh, viz. ferro<\ibde of 


potassium and ferric chloride. If these two be brushed over 
paper, and the paper be then exposed to a bright solar spectrum, 
action is exhibited into the infra-red region. This is one of the 
few instances in which these light-waves of low relrangibility 
are capable of producing any effect. The colour of this solution 
is a muddy green, and analysis shows that it cuts off these rays as 
well as generally absorbs those of higher refrangibilitv. 

Adion of Light on l ranium. The salts of uranium are affected 
by light in the presence of organic matter, and they too are only 
acted upon by those rays which they absorb. 'Thus nitrate of 
uranium, which shows, too, absorption-bands in the green blue, 
is affected more where these occur than in any other portion of 
the spectrum. 

Some salts of mercurv, gold, copper, lead, manganese, molyb- 
denum, platinum, xanadium, are affected by light, but in a less 
degree than those whi< Ji we have discussed. In the organic 
world there are very few substances which do not change by the 
continuous art ion ol light, and it will he found that as a rule they 
are affected by the blue end of the spectrum rather than by the 
red end (see Photochfwistrv). 

The iollowing table gives the names ol the observers of the 
action of light on different substances, with the date of publica 
lion of the several observations. It is nearly identical with 
one given by Dr Kdcr in his (leschichte der Photo ('hemic. 


Subslanie. 

1 Observe!. 

Si/iut. 


Niti.ite solution mi.xt'tl with 

J. H. Schul/e . 

J ilialk, gives in Minshim topics 
| t»f w 1 M mg. 

| 

Nitiale solution on p.iper 

Niti.itc photographically used 

! lellot . . 

j Wedgwood ,ui*l 

1 I>avv. 

Nitrate on silk J 

1 Tulhame . 
kumluid . 

\1l1ate with white of egg. 

1 >. 1 ether 

Nit late with lead salt s 

1 lei si lit. 1 

Chloride 

|. 15 . lfeei. m us 

Chloride in the spec 1 1 um . 

Sfheele. 

( hlorith photogiapliu ally used 

Wedgwood § • 

(‘blonde blackened 

1 assaigne . 

Iodide 

) ».l\ v . 

Iodide 1 * v action oi iodine (on 

1 kiguerre . 

metallic silver). 

Iodide plintnginphicnllv usetl 

I lei si h t ■ 1 . 

Iodide with galht acid 

Talbot . 

h)ditle with ferrous mlpliule . 

limit 

1 hloritle ami iotlnle hv’ < lil« >1 ine 

1 (. lam ltd 

ami lotline (on juelalln silver), 
Tommie 

Pa lard . . . 

1 Tommie l»v at I ion til hroinine (on 1 Goddard 

metalhe silv ei). 

Sulplio ev.mitle 

1 ( irot thus , 

N 1 1 1 i t e 

1 less . 

Oxide with ammonia . 

.Ah 1 st Ik i ht. h 

Sulphate 

1 ’eigma till . 

Chromate 

Yauquelm . 

Carbonale 

Put liholz . 

( Ixalate 

Porgmann . 

Pcn/oate 

1 ronmisdori 

Citrate 

Vnutpielm 

Kinate 

1 lenrv and 1 ’lisson 

Horate 

Kte-e 

I Yropliosphatc 1 

Stroimver 

f..actate 

Pelouzt and Gav 


Lussat . 

Formiales 

IllUll . . . . 

Fulminates 

Hunt . 

Sulphide bv vapour of sulphur 

Nuyco . . . . 

(oil Uietallii silver). 

Phosphide hv vapour of pi ins- 

Niepce . 

phoitis (on metallic silver). 


• ('n > 1 ( 1 . 


Oxide 

Scheele. . . . 

( hloritle on p.iper i 

i lellot . . . 

( hloritle on silk ! 

Fu Ilia me . 

Chloride in ethereal solution . 

Kuniford . 

( hloritle with feinx v.mide and 

Hunt . 

ferncyanitle of potassium. 
Chloride and oxahr acid . 

I ibbereincr 

Chromate % 

1 hint . . .1 

Plate ol gold ami iodine vapour . 

Goddard . . 


I >ate. 


1 7.(7 | 

1 No.? 

1 707 
1 y<]N 

1 *12 

1H|(| | 

! / V/ 

»/77 
l No 2 
IX Vi 
I HI I • 

1 N ;i| 

I" 

IN, I 
IN,, 

I N JO 
lN,u 

I N I N 
iNjN 

nxj/ ; 

1 ; o 

l/r.S | 

I Noo , 

1 770 

I 70N 

iNjtj 

i N e > 

IN 


IN., { 
1S44 
iNjn 


T Njo 


I 777 ; 

1 7\7 : 

1 704 
1704 

i»44 j 

1831 , 

1844 i 
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S' uL^tuac e. 

()bscr\ c*r. 

| Date*. 

/Yu/; a mn. 



( hb iide iu ether .... 

. (ichlen 

I8n.| 

Chloride* w 1* h him* 

. Horse hel . . • 

1 iSjn 

Iodide 

. lleischel 

i8|o 

■ Diomid' ... 

1 ( v.umlv 

] limit . . . - 

IS,, 

| I double chloride « >| platinum and I >61 >ci enicr 

1828 

putasMiim. 



Mih. in v. 



Oxide (mere :11011s) 

. C.av T.ussac and 

i Si 1 


Thenaid. 


(^xide 

. Daw . . . . 

t 8 1 2 

i Oxide (mercuric) .... 

. Daev . . . . 

I 7 o 7 

1 (^.xiile (more aaiiiali* uImivi- 

Abdd.gaard . . 

1 ;• 1 7 

limis) 

1 lai u|> 1 10 1 till . 

l.'ol 

1 1 I1I01 idc* (ineicii; ( »u - 1 

. K. Neiieia.iii pre- 

1 1 


i \ 1. .1- Iv t‘> 

1 

Chloride (mercuric) 

1 ItoulkiV . . . 

I .So i i 

Chloride with oxalic acid . 

1 Bcrgmaun . . . | 

177*’ 

Sulpli tte . . . • . 

Mever . I 

1 7 'M 

Oxu ki'vC* (mrrem hi. 

De i g maim . . . j 

1 7 ; 0 

Oxalate (1110 ( moil si 

ILirtt . . . .! 

I 8 \( » 

Sulphate am! ammonia lim-r- 

Fomaroy . . .! 

1 70 1 

cnmip', 



Ac dale (ui' !'. moil-) . 

Carol . . . . 

1S20 

1 honinle ; 1 11* 1 1 ui n » 

I.DWig . . . .j 

1 ,S 2 s 

1 Iodide nut n urui:- • [ 

Dm *s t v u / 

\ 1 1 1 4 - . . . ; 

l.s . 

IS y . 

j Indidi imeif uric) .... 

. Field . . . .! 

T 8 ;o 

| Cit rat v (ui* a > nr id . 

Han't . . . 

1 0 *,0 

| Tartrate a.nd poia--mm (iuc*r- 

, C.ubouell and 

1 8 ; 1 

1 ctirou -P 

, Dra\a i 


C.irbnna . < ; m- • • in K ' . 

' 1 >,l vv . . . . j 

: 8 12 

: XitiaK . 

H-tm!i I . . .; 

1 * ' 1 1 ' ; 

1 Si.lphid-* 1 nu 1 u* ic 

\ ' 1 1 1 11 \ 111*. . . . ' 
1 ! 

1 e.e. : 

1 

l> ' . 

| ^'ill'll. it« il'lHHN 

1 < ha -Ming . 

1 s 77 

i Chb 'tide dt rrx ) and alcohol . 

i lie -i iischctr 

17- > 

Chloride and d lu r 

' Klaproth . . . ! 

1 782 

i )xalatc* (ic rriO 

Dobd ciiici . .| 

1 8 ; i 

Fcrmcvanide ot potassium 

Hcimicli . . .j 

1 81 i.S 

Sulphocvumde 

Prussian him . 

1 < »t < »t tini-i . . . ! 

1 8 1 S 

' «>poli 

I 7 M 

Fernc citrate wt.h ammonium 

Il.Tscllel . . . 

18 |o 

•Ferric taitiate 

a 1 Ierschel . . . 

T8,o 

Chromate 

Hunt . 

1844 

Chloiid. 1 '< nnrii' di-solved in 

,1 . . . 

iS. M 

• ('lilt 1 ! . 

Oxalate w it h -• >« 1 1 * 1 * . 

ChioinaP* 1 

Chrom.pe w 1* a anmiMuiiin 

1 A. Vugtl . . . 

1S1 j 

Carbonau 

Iodide 

j-i Hunt . . . . 

1 8 44 

Sulphate J 

Chloride (cuprous) .... 

. ! \. Yl >’/T‘i 

I S.yj 

Copper plate*-, (iodized) 

| Kr.itocl 

\ , Talbot .... 

1 8 1 1 

1841 

Man gun cm . 

1 

I 


Sulphate 

.1 Ih .inddibure 

I Sts 

Oxalate 

. j Slltkow 

isu 

1 Potassium permanganate 

. | l ioiumbc*! !* 

l‘ s -I 

j Peioxid** .aid c winkle ui pula 

1 1 LIU L 

18 11 

1 si 11 m 



j Chloiid.* 

. Hunt . 

18 11 

1 1 . '<!. 

i 


i Oxide . 

.> Daw . . . . 

1 802 

; Iodide 1 

! 1 Scliollbrin . 

1830 

| Sulphite »! 

! Peroxide 

. | ( lav-lnix.-ac 

i Si i 

Red lead and ( yanide of potas- 

i Hunt 

i8n 

sium 



Acetate . ... 

.' Hunt . . . . 

i8 4 4 

Sr Ket. 

| 


Nitrate 

Nitrate with tci ro-prussiaP -> . 
Iodide* 

Hunt . . . . 

1844 

//a. 

, 


Puiplc of ca s-, ins .... 

. 1. uceitain. 


Various *• ufrtiiiucs. 

i 


Cobalt .alts 

. Hi. id . . . . 

«»-U 

Arsenic -.ulphidc* (r.alg.n). 

. Say . . . . 

* 180^ 

Antimony sulphide 

. SlK k"V 

18 


! i 


Substance 

r.ismuth suits | 

Cadmium salts 

Rhodium sal!.'' * 

Yunudii salts 

Indium .iiiiiii'uiiiim i hloride . 
Potassium hu lii (Mila t e 
Potassium with iodeh <>l starch 
Metallic c iiiinnati's 
Chlorine and hydro-on 

Chlorine (tithonized) . 

Chlorine and ether 
Chlorine in water .... 
Chlorine* and ellivh ne 

I 

j ( lilorine and carbon monoxide* 

1 ( hloi me ami marsh -as 
iChloimeand hvdtoeyami a< id 
J Uroimdeaiid liydn.gaii 
Iodine and et livh iu* 

Cyanogen. solution ul 

Various other meth\l compound 
Hvdrocvatnr acid . 

1 1\ pochloi lies (calcium and po 
t.issinmi 

Cranium chloride and ethe r . 
Molvhdeiia t e ol potassium and 
tin -alts. 

Crv-tnlhzutieu of salts under | 
mtluem <• ot li*. hi . j 

Phosphorus (m hydrogen, nil ro- 
ue u . cVe . ) . 

I ’Ii- »-.plim et i eel liydo •M il . 

\itru* ac id 

1 1< )- ’siat 

Calme-il. . . . . . . 

i Asphalt 

i Kesin-i (mastic, *-ar.darac, gain- 
lx ige. ammoniacum. t\e*.). 
(•ii.iiiuum 

lhiumeiis all decomposed, all 
residues ot e-ssenti.il mb. 
Coloured extracts Inmi flowers • 
Similar loloiuing mallei s spieai 
upon paper. 

Ye>llo\v wax blenched 
Eudoxi.i macrembulitis.sa (puple 
dVe*). 

< )ther purple elves . . . [ 

< tils genei all v ...... 

Nit i lc ether ... - 

Nicotine* . 


Observer. 
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Plate. 


Hunt . 

Kosroe* 
Dbbctciner 
Mungo l f oilte>n 
Beopierol . 
Hunt 

l lay laissae ami 
i'hcn.irel. 
Draper 
Calunirs 
1 »e*r t lit >lle*t . 

( lav Fai at* and 
Thenaid. 
Davy - 
1 lejirv . 

Serull.ts 

Da la id . 

Faradav 
1 Ylou/e and 
Kiclia i el. son. 
Cahours 
Ton »sev it z 
1 tobei filler 

( lei ilen . 
juger . 

Petit - . . 

Cliaptal 
I tize 

Jlocknann. 

A. \ogc1 . . 

Sell *ele' . 

Y«gel . . . 

1 i r 

Nep.e . . 

K'liebier 

Hai.'emann 


.is; m rre 


■ Santonine 


Seilel >ie*r 
1 ierschel 

Plmv . 


Cole . . . 

Reaumur . 

Send m r 
Senebier 

llenrv iV Dou Iron 
( harlurd. 

Merle . . . . 


l8 *ll 

1 S 7 | 
TSp 
1 8 pS 

1 8 j t ) 

18 H 

1 cS( X ) 

1 8 \~ 

18 1 o 
I 78 , 
1 8 o(i 

i8tj 

182 i 
T827 

O 
182 1 
18.0 

1 8 p» 
18 \h 

l8l } 

T So j 


I 7 22 
J 7 S8 
1 7 S«> 

1 800 

T 8 | > 

T 777 

l 8oi . 

18 ; 2 

iM , 

I 782 

1 782 
1 8 jij 

l 78 » 
18,2 

1st cent. a. i) 
10th cent. 

li.S, 

1711 

1 782 
1782 

l8.pi 
1 88} 


P fleet of Hydrogen * croxide on Sr) t si five Plates .- -Dr W. T. 
Russell made a series <1 experiments on the effect of exposure of 
sensitive plates to to m lion of vapours and gases for long 
periods. It his lonj I teen known that eontai t of plates with sueJi 
substances as wood eansed a sensitive surface to show “fog” 
on development. f>y a somewhat exhaustive series of experi- 
ments, Russell spwed that tlie probable* cause of this fog is 
hydrogen peroxide since substance-; whieh favoured its for- 
mation produeefthe same effect. This is somewhat remarkable, 
as this same sDstnnec will eompletelv destroy the effect. that 
light has had <1 a sensitive plate; indeed, it affords one way of 
destroying a ght. image on a sensitive collodion plate. The 
experiments ( Russell give a warning to store exposed plates for 
brief periods It. appears that negatives wrapped in paraffin 
paper are s ,% nre from this danger. 

The Appeatwn of Photography to Quantitative Measures. -In 
order to e*pl°y photography for the measurement of light it 
was neresiry that some means should lx* devised by which the 
opaeitv ( the deposit produced on the development of a plate 
could beietermined. It is believed that in 187.; the first, attempt 
was mae by Sir \\ r . Abney to do this. In the Phil. Mag. he 
showefhow density eonld be measured by means of an instru- 
ment, -he diaphanometer, he had devised, in whieh transparent 
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black wedgt , were used to make matches between the naked light 
and the sane light alter passing t hroiigh the pholngraphir opacity 
that had to be measured. In 1SS7, owing to the perfecting of 
the rotating sectors, whirli could he made to increase or diminish 
tin* aperture . at pleasure during ils rotation, the measurement of 
opacities hr- ame easy. "Flu* Rumford method ol comparing 
the light 1 rough ti'.e deposit with th.e naked beam, using the 
sectors to r jualize tin* illumination, was adopted, the deposit 
being pla< * <; between the li.iht and the screen, th(* comparison 
light being a beam reflected from the same light on to the 
screen. 

Owing to !)<■ tact that photographic deposit scatters light more 
or !e.->s, the *p:icities nie-nsimd l>v this plan weie -lightly greater 
than was -i. mu when sucli opacities wen* to he used for contact 
printing. 1 u- fin. il plan adopted he Ahncv was to place the 
put ol I he Mate carrying the deposit to he measured behind a .screen 
constructed as above. C 1> (tig. .j) is a 
“*1 dull black card with an aperture* 1 11 1 
in it whft. li mav he of any desired shape. 
This aperture was covered with trans- 
parent papepas was also a pot lion T>, 
the same size as A, but pasted 011 tin- 
black card ilseli. Tight thrown tmm 
., ^ behind A woulrl be matched with light 

1 w, ‘ ‘b thrown on to i> from the iront when a 

ri ). i in tin- path of this last bi-.mi was made n> prevent tin's light 
falliiej on .\. When a porlion of a plate bearing a <hpo-.it was 
placed ]) -hi id and Hose to A, the lighl tlitown 011 II had to be 
diminish'-'! i »v the sector «il! the t wo squares appeared equally bright 
and ih'- ap< 'tun- ot I lie se'. lor wa.s noted and compared with that 
is quiied w i -m the deposa was removed. 

With ini si rern acciinte measures of piinimg densities can lie 
made, a 71 ' 1 it can also h< used in the deici minalion of the eun- 
pi:.iiiv< ph< n< v, ra pint bri’-Jil ness of the light ls-.uing horn ditterent 
objects. i-of instance, 1 he r. la 1 iv<- bright ru\ss ol tlie ditterent parts 
of ,he 1 i tiM’i 1 see 11 in a to a I e< hp-.e can l><- 1 e.uhlv delennijied if 
ale ” el graclati«u is impressed c»n the platoon v.hhh it 
'fail -i.de and siu-anu-r can tlun be enl.oged optical!'/ 


its different parts, and also the curve of sensitiveness of the plate 
1 to the ditterent parts of the speed t urn. This last is derived from a 
. comparison of the measured densities with those ot tlic gradation 
, stale. 

Measurement of the Rapidity of a Plate. — The first attempt that 
j was made to ascertain the rapidity of a plate was by Abney 
| {Phil. Mag. TS74), who demonstrated that within limits the 
| transparency of deposit varied as the logarithm of t lie exposure. 

j The last lorniula has been accepted fot general use, though it is 
1 belies ed that it is not absolutely coiuat, though veiy approxi- 
J matrix tine. uul sufficiently near to be of practical value. This 
belie! is I used 011 the further researches dc.st nbvd below. 1 


•*' I 

.p,..* lr 


A 


V , 

t . 

u 




;• “ lii'H' 

is (a I- -n. 

and throw n on the pail ol h<> site* 11 A. llu* im-asmes ol the 
slieaici". •’» ii'i t u- can t ! i< *1 1 hedirec tly compan-d wUh the densities 
of i!k- .old the 1 < • ! a 1 i\ e “ phologiapliie ” brightness ol the 

dukienl j)..rts oi the streamer be ascot taint d bv 1 oinnanson with 
t his s< al'- also. 

The - itii ' method oi nionsiironcnt was adopted in ascertaining 
(piantilat iv'-lv l ii< * sensit iv e-n*-- s <1 the spectrum ot ordinary plates 
and ot pki'e.-, m which decs are >n*senl. Tiales 1 . and II show 
reprotha : urns ot nla les w Im h w ere -\p < *<1 to t lie spei 1 nun. Tig. X 
is a 1 out inuou -. -.pet 1 ru m kdo-n with 1 he elect 11c light ; Jig. o is an 
linju'es-.'* 1 1 oMi liimnis p)' ,( tumi; fig, 10 shows the bngliJ lines of 

jin-lal-;; i 1 er . I! the line -poiinini ol olatili/ed lithium and sodium 
t < » indna.ie ;ii<- position ot the spec It mi colours. 1 igs. u and 1 j 
,.ie the ab-oij>tnai and lluorcsi «-nl tx-t lia ol ensm. l ig. ij is 
;iie gi’a'lu. 1 1 io.i scale formed by a homogelatin “ Seed " plate 
stained will) hoiuocol, a cyanine den\iti V e sensitive 1< > 1 lie led; 
lig. 15 is a simiiar scale formed by an instamrd plate. The small 
nimib'*rs j >l.i v* « i below the dillen nt balds show’ an empiric scale 
whichis mad'* to apply loeacliol them, die I11 xt step is to measure 



1 he opacity of the gradation scale, next t lie- opacity of he continuous 
spec! 1 um at lie xari'iu-'. immbi rs «>1 the- c-mpnit sealc.-juil also tin* 
opacity (>1 tin- other bands at the same scale- Humbert The- con 

linuous spe-ctriim will -ivc the sen at ivom-ss of the fyte to tin- 
ditterent pads ol the spectrum wlu-n the measures ol ^ diUeienl 
opacities are compared with those- ot the -cah- ot gi 'd.ihn, and a 
curve of si-nsit i\ c-rn-ss rail b<- plotted from the-e c<>Wr Tons. 
It is eviih-m . Int the measures of llu- other two bands \dj| give us 
informal i' *n as to the lluorcse cure and tin- absorption ot rosin. 
Tig. 5 shows the curve of opacity of the image- of the sp< <, Ium at 


j In 18SS Sir W. A hi ley punted out that the sp< <<1 of a plate could 
, be determined be l he formula T -- K - mO"/ I’ It )-, where 1 ' is tile 
1 trails] rare nev, 1-'. is tlu- exposure (or time ot exposure intensity of 
| light aetiii'j). and ('. a constant. If the abscissae (exposures) are 
; plot i e*d as loganihms, the cuive- takes the same lorm as that of 
the law ot enoi, which h.-.s a singular point, a lange-nt llimugh 
; whith lies closely along the curve and < uts the axis ol Y at .1 point 
! which lias a value of 2/\ / E. It tin- total t r.mspareiicv be unity. 

’ tin-, ordinate has a value* of 1-212. iln- rmgul.ir point having .1 
, value of cvf»o(». The ordinate- ol the ze-io poinl o* the curve will be 
! where tlu* tangent to the singular point cuts the lino diawn at 
T’/i.g Tilt- di Herein e belween tin.- measurements ol this zero 
point for two kinds of plates (i.r. C in tin- tormula) from tin- p unts 
in the- abscissae marking the same exposure, w ill give the relative 
sen -it i\ < -ness of the two plates ill te-ims of log a -. In iKnn JIuiter 
and Drillield (Jnitru. S >>r. Chnn. t mi Jan. 1 « 1. 1 S< > 1 ) worke d <*ut a 
, less cmpiucal lorniula connecting the expo-urc 1 e with the- density 
; of deposii , w lu< h in an appi 0x1111.1 te- shape had t ho torm I ) 7 log(li/ 0 , 
where 1 ) is tin- density ol deposit (ot log 1 j 1 g 1 the “ im-rtia ” e*l the 
; plate. T the (i.ubjure-m y oi tin* de-po-it. hi the ruslomaiv wav a 
1 small portion ol a plate w.is exposed to a constant light at a tixed 
1 distance and for a Ji \<-<1 linn-, and anol her small poi turn to t he same 
. light tor double* 1 lie l line, ami soon. I>v measuring tin- de nsit ie s ol 
tile- \, n Kms deposits and const moling a curve, a laige part <>t 
whith was appioximalelv a si i. light line, it was found possible-, la- 
the piorluciion ol tin- sliaight ]«>rlie/ii to m<-e-t the axis of \, to 
give i he relative sensitiveness oi elille-H-nt ])late-s by tin- distance 
, ol the ini e-rset lion fiom the zero point 1 ^. (St*e also P.\f'o\;uc 
, ilirV. ; below, under £ i, Ai’i-.unrrs.) 

P!jecl aj Temperature on Sensitiveness . — In 1876 Abney 

showed that heat apparently increased, while cold diminished, 
lh(* sensit : veil ess ol a plate, but the experiments were rather of 
the qualitative than 1 lie quantitative older. In lKeyg from !re*h 
expe-rinu-nfs, ’ lie hmnd tha.t the effect of a dilTcrcncc in tempera- 
ture- ol sonic qo° (\ invariably caused a diminution in sensitive- 
ness ol l!ie sensitive sa.lt at the* lower temperature, a plate olten 
requiring more than double the* exposure at a temperature of 
about —tS"C. than it did w hen the temperature was increased to 
H .kV* The .general deduction from the experiments was that 
increase in temperature involved increase in sensitiveness so 
long iis the constituents of the plate (gclat in, iVo.) were unaltered. 
Sir J antes Dewar stated at the Royal Institution in 1X06 that 
at a temperature of —1X0" C. c<*rtain sensitive films were reduced 
in sensitiveness to less than a quarter ol that which they possess 
at ordinary temperatures. It appear; also, from his subsequent 
inquiry, that when tlu* same films were- subjected to the tempera- 
ture of liquid hydrogen ( -152" (\) the loss in sensitiveness 

becomes asymptotic as the absolute zero is appmae hod. Pn* 
sumablv, tlvTeforc, some degree of sensitiveness would still 
be preserved even at the absolute zero. 

tiffed of Small Intensities uj Light ana Sensitive Salt. 11 — -Whan 
a plate is exposed for a certain time to a liglit of given intensity, 
it is commonly s. tit] to have received so much exposure (Is). If 
the time be altered, and the intensity of the liglit also, so that tin* 
exposure (time % inlensnv) is the same, it was mually accepted 
that the energy expended in doing chemical work in the film was 
the same. A se-ries of experiments conducted under differing 
eon Jit urns has' shown tha 1 sucli is not the case, and that the more 
- intense the light ( w it T 1 in < ertain limits) tin* greater is the chemical 
I action, as shown <m the development of a pi ne. Tig. f> illustrates 
i the results obtained in three eases. The exposure T is the same 
j in all cases. 'The curves are so drawn that the scale of abscissae 

I 1 Those applicable /<» the correct’ a? of st 0 r magnitudes ns deter- 
; iwim-d 1 >v pilot ')'_-r;ephy have be<-n vcrilied and confirmed bv 
| Srliv mveliiJM, Mich.ilko and others. 

- .Abney, Proc . 7 o»v. Soc. l 8 e) ;. 

I - Pi;., and Joitrn. Canitia Club, iSyj. 
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is the intensity of the light in powara of —2, and the ordinates 
show the percentages of chemical action produced. If the 
chemical action remained the same when the intensity of light 
was rcduicd, K remaining the same, each of the curves would 
he shown as a straight line at the height of '00, which is the trans- 
parency of deposit with the unit of light. As it is. they show 
diminishing percentages as the light intensity is diminished. 



Thus, when the intensity of the light is reduced to of the 
original, and the time, of exposure is prolonged 0.4 times, the useful 
enerj. \ expended on a lantern plate is only 50 % of that expended 
w 1 1 e , 1 the light and time of exposure are each unity. I11 the eases 
to which the diagram refer-*, the light used was a standard 
ainvl acetate lamp, and the unit of intensity token was this light 
at a distam e of 2 ft. from the plate, and the unit of time was 
10 seconds The lamp being nin.el to ih ft. from the plate, 
gave an intensity of the unit, and the time of exposure had 
to be im reused to (140 seconds, so that K was the same in both 
eases. Further, it was found that when the twits of exposure 
on dilferent parts of the plate were successively doubled, light 
at a fixed distance being used for one series, and altered for a 
second series, the slopes of the turves of transparency (i.e. the 
gradation) were parallel to one another. This investigation is 
ot use when camera images are in question, as the picture is 
formed hy different intensities of light, not verv different from 
those of the amvl acetate lamp, ihe time of exposure being the 
same for all intensities. The dedin tion.s made from the investi- 


I intensity of light is, of course, in each case widely different. 

The slope ot the curve due to the spark light is less 
I steep than that due to the are light, and the latter, again, 
is much less steep than that due to the amyl ace* ate lamp. 
A further investigation was made of the effect oi increasing 
the time of exposure when the intense light was diminished, 
and it was tound that with all plates # thc useful <herni<a! 

| energy ailing on a plate was least with the most iniensc light, 

5 but increased as the intensity diminished, though tie* time 
| was correspondingly increased. This is the reverse o! what we 
have recorded as taking place when a comparatively hr hie light 
was ornploved. Further, it was proved that the variation was 
greatest in those plates which are ordinal ily considered to he the 
most rapid. It follows, therefore, that there is some intensity 
of light when the useful chemical energy is at a maximum, ana 
that this intensity varies for each kind of plate. 

Intermittent Exposure of a Sensitive Salt. The same investi- 
gator has shown that, if a total exposure is made up of inter- 
mittent exposures, the chemical action on a sensitive .alt is less 
than it. is when the same exposure is not interrnittem. it was 
also proved that tin* longer the time of rest between the inter 
inittent exposures (within limits) the less v.as the chemi< al action. 
We may quote one case. Kxposurcs were lirsl made to a naked 
light, and afterwards to the same light for six times longer, as a 
rotating disk intervened which had 1 2 apertures of 5 0 » nt in it at 
equal intervals apart, and 720 intermittent exposures per second 
were given. The plate was moved to different distances from 
the light, so that the intensity was altered. The apparent loss of 
exposure by the intervention of the disk increases as tin* intensity 
diminishes, the ratios of the chemical .‘nergy usefully ernplovd 
of the naked light exposure to that of :he intermitting exposures 
1 being: - 

For in tensity 1 1 to *815 

1 T „ \*,oo 

i’.i * • • ■ 1 »* 

■ .. .1. A 1 1 1 .. ’A7° 

1 These results appear to be explicable by the theoretical con 
| sidcrations regarding molecular notion. 

j Effect of Monodiromatic Ligh of Wiry ini r 1 Vave-hny f hs <n a 
j Sensitive Salt — It has been r subject of investigation as to 
' whether the gradation on a phte is altered when exposures arc 


gat ion are that with a slow plate the energy expended in chemical 
action is smaller as the intensity is diminished, while with a quick j 
plate the variation is much less. As a practical deduction, we | 
mav say that to obtain proper contrast in a badly lighted picture j 
it is advisable to use a slow plalc. 



Effect of very Intense 
Light tm a Sensitive Salt. 
— Another investigation 
was made as to the effect 
of very intense light on 
sensitive surfaces. In I 
this (use a screen of 
s tep- by -step graduated 
opacities was made use 
of, and plates exposed 
through it to the action 
of lights markedly differ- 
ing in intensity, one 
being that of the amyl 
acetate lamp, another 
that of the an* light, 
and a third the light 
emitted from the spark 
of a Wimshurst machine. 
The exposures were so 
made that one of the 
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opacities produced on 
the j date from exposure 
to ea< h source of light 1 
was approximately the 
same. The unit of ! 


made to lights of different (flours; that is to say, whether the 
shades of tone in a negative of a white object illuminated hv, 
sav, a red light, would be tie same as those in the negative ii 
illuminated by a blue Ight. Abney 1 announced Fuat the 
gradation was different; uid, quite independently, Chapman 
| ones made a general cbdu< lion for isochromatie plates that, 
except with a ( ertain developer, the gradation was steeper (that 
is, the curve shown guplihally would be steeper) the greater 
the wave-lengths of th* light to whidi the sensitive salt was 
subjected. For platef made with the ordinary haloid sails of 
silver Chapman Joness deduction requires modification. When 
monochromatic lighttrom the spectrum is employed, it is found 
that the gradation n< reases with wave-lengths of light whidi 
are less, and also vith those which are greater, than the light 
whose wave-length has a maximum effect on tie* sensitive salt 
experimented with Tims with bromo iodide of silver the maxi- 
mum effect produed by the spe< trum is < lose to the blue lithium 
line, and the gralation of the plate illuminated with that light 
is less steep that when the light is spec, trum violet, green, yellow 
or red. From he red to the yellow the gradation is much the 
steepest. Wli ther these results have any practical bearing on 
ordinary phot>graphic exposures is not settled, but that they 
must have sene de< ided effect on the a< curacy of three colour 
work for th* production of pictures in approximately natural 
colours is Uidoubted, and they may have a dire* t influence on 
the determination of star magnitudes by means of photography. 

Re prod u turn of Coloured Objects by Means of Three Photo- 
graphic Pisitives. Ives's Process. — A practical plan of prndue- 
ng imags in approximately the true colours of nature has been 
devised jy preparing three positives of the same object, one 
1 Pruc. Hoy. Tujl. i^ou. 
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illuminated l»y a red, the other hy a green, and the third by a blue 
light; the images from these three transparencies, when visually 
combined, will show the colours of the object. This plan was 
scientifically and practically worked out bv F. E. Ives of Phila- 
del])hia, though in France and elsewhere it had been formulated, 
especially bv Hauron Du (Vos. 

1 lie following descfiption may be taken as that of Ives's pro- 
cess: by the trichromatic theory of colour-vision every colour in 
nature can he accounted for bv the mixture* of two or three of the 
three-colour sensations, red, green and blue*, to whic h the eve is 
supposed to respond. Thus a mixture of a red and green sensation 
produces tie* sensation of yellow; of a green and blue, that of a 
blu '-green : of red and blue, that of purple: and of all three, that 
of white. For the sensations we mav substitute those colours 
which most nearly respond to the theoretic al sensations without 
any material loss of purity in the resulting sensation. We must 
take the spectrum of white light as the onlv perfect scale of pure 
colours. It has been proved thatdhe red sensation in the eve* is 
excited by a large part of the visible spectrum, but with varying 
intensities. If, then, we can on a photographic- plate produc e a 
developed image of the spectrum whic h exactly corre sponds in 
opacit\ and position to the amount of red stimulation excited 
in those regions, we shall, on illuminating a transparent positive j 
taken trom such a negative with a pure red light, have a repre- 
sentation of the* spectrum such as would be seen by an eye which 
was only endowed with the sensation ol red. Similarly, if 
negatives could be taken to fulfil the* like conditions for the green 
and for the blue sensations, we should obtain positives from them 
which, when illuminated hy pure green and blue light respectively, 
would show' the spectrum as seen bv an eve which was onlv 
endowed with a green or a bine sensation. Evidently if by some 
artific e we < an throw' the coloured images of these three positives ! 
on a screen, superposing them one over the other in their proper i 
relative positions, the spectrum will he reproduced, for tlu* over- ! 
lapping colours, by their variation in intensity, will form the j 
colours intermediate between ‘hose used for the illumination of 
the positives. For the purpose of producing the three suitable | 
negatives of the spectrum, three light filters, through whic h J 
the image has to pass before* reaching the photographic plate, 
h:u e to hi* found. With all present plates these arc* compromises. 
Roughly speaking, the screens used for taking the three negative's 
are an orange, a bluish-green and a blue. These transmit those 
p;irts of the spectrum which answer to the three sensations. 
Wien these are obtained an image ef a coloured object can be 
reproduced in its true colours. 

■\l>n<*v devised sensitoincters for determining 1 1n* colours of the 
sc teens to be placed before the lens in order to secure the* three- 
cefour negatives which should answer these requirements. Their 
production depends upon the same principles indicated as neces- 
sary for the corteel rendering in monochrome ot a coloured object. 
Wien the* sensiioinetcr takes the form of glasses through which light 
is Tansmittcel to the plate, the luminosities of the coloured lights 
traismrt ted are determined, and also their percentage composition 
in erins of the red, green, and blue lights, and thence are deduced 
the luminosities in terms ot red, green and blue, f ur ascertaining 
whit screen should be used to produce tin red negative the 
luninosity transmitted through c;u h glass is sc adjusted that the 
hniinositv of the ted components in each is mad* equal bv rotating 

Tsk with collect apertures cut out (lost*, to tic row ot glasses, j 
Tim gives a sensitometer of equal red values. A coloured screen has 
to ■>(* found which, when placed in front of the h is, will cause the 
op.iities of the deposit on the plate, corresponding to each square 
ot *,la ss, to be the same throughout. This is done by trial, the 
cohur being altered till the proper result is obtained in a similar 
\s a v the “ green ” and “ blue ” screens are determined. Coloured 
pignents rotating on a disk can also be employed, a; indicated in 
theparagraph on the correct rendering of colour m mc.nochroine. 

/V to the camera tor tin* amateur, whose plates are jof as a rule 
larg*. all ot the three negatives should be obtained on om plate, since 
onlv in this wav can they be developed and the densities increased 
together. (For commercial work the negatives often cannot be 
taken oil the surrie plate, as it would make the plate to» large to 
manpulate.) The camera may be of an ordinary typ*, with a 
repenting back, bringing successively three* ditterejit po-tions ot 
the date opposite tin* lens. It is convenient to have a dideg in 
fron of which a holder containing the three screens can be fixed, 
whici will then be close to the plate; such a. one lias been 4evised 
by X. Sanger-Shcpherd. The light passes through them Qie by 


one as the plate is moved into the three positions. The three 
exposures are given separately, alter which the plate is ready for 
development. The three separate exposures are, however, a 
source of trouble at times, particularly in the case of landscapes, 
for the lighting may vary and Ihe sky may have moving clouds, 
in which case the pictures would show variations which should 
not exist. Sanger-ShepliiTd lias a “ one-exposure ” camera by 
which the three linages are thrown side by side on the plate. Thus 
anv movement, in the picture affects all three negatives alike. 
Abnev has also introduced a “ oik* exposure " camera which takes 
in a larger angle than that of Sanger- Shepherd. The next point 
u tlu* exposures which should be given through each screen. This 
can bo done bv placing in front of the plate and extending its whole 
length a scale of gradation through which the light coming front a 
sun illuminated white card passes, as well as through tlu* screens. 
In the case of the three-exposure camera the times ot exposure are 
varied till the densities ol the image of the gradation appear the 
same in each nf the three images. In the case of ihe one-exposure 
camera, the fight reaching the plate through the screens is altered 
by cutting oti -with a shutter more or less of the lens used. As the 
piates employed for the purpose* of the three-colour negatives must 
be sensitive to every colour, the ordinary dark-room light should 
be most cautiously used. If used at all, it should be very feeble 
and development must be earned out in a (fish with a cover to it. 
The plate is manipulated in the usual way. 

July's Process .- Professor J . July, of l hiblin, in i «S q 7 introduced 
a colour process by which an image in approximately natural 
colours could be thrown upon a screen by an optical lantern, 
only one transparency being employed, instead of three, as in 
the Ives proc ess. A “ taking " screen was ruled with alternating 
orange, blue-green and blue lines v,/ )(T to r J oCi in. apart, touching 
one another and billowing one another in the above order. 
When such a screen was placed in front of a sensitive plate in the 
camera, and exposure* made to the image of a coloured object, 
there were practically three negatives on the same plate, each 
being confined to the area occupied by lines of the same colour. 
The shades of colour and the depth of the colours used in ruling 
depended on tlu* brand of plate. When a perfect triune negative 
was obtained, a transparency was made trom it, and in contact 
with this was placed a s< reen ruled with lines the same distance 
apart, but of the < oioiirs corresponding to the three colour sensa 
tions, namely red, green and blue. The r«*l lines were made 
to tall on the image taken through the orange lines, the green 
on that of the blue-green, and the blue or violet on that ot tfie 
! blue. On the screen there are practically three differently 
! coloured images shown by one transparency. The eve blends the 
! different colours together and a picture is seen in approximately 
the correct colours of the original, 
i Autochrome . A very remarkable process, founded on ]. Joly’s 
process, was introduced in 1907 by A. Lumiere et ses Fils of 
Lyons. Sian h grains of very minute size, some of which were 
; dyed with a red stain, a second portion with a green, and a third 
portion with a blue, are mixed together in such proportions that 
j a line layer of them appears grey when viewed by transmitted 
light. Under a magnifying glass the grains are coloured, but 
I owing to tlu* want ol focus in the eye the colours blend one with 
the other. Such a layer is embedded on the surface of a glass 
plate in a waterproof vehicle, and a film of sensitive emulsion 
held in situ in some material, the composition ol which has not 
been published, covers this layer. When such a plate is placed 
in the c amera, with the hack of the plate next the lens, the light 
passes through he coloured granules, and again we have three 
negatives on one plate, but instead of each negative* being repre- 
sented by lines as in tlu* July process they are represented by 
dots of silver deposit. OwTng to the way in which the three- 
coloured film is prepared, it is evident that a positive taken from 
such a negative could not be backed with granules of the 
right colour, as the granules are placed at random in the layer. 
Lumiere, to overcome* this difficulty, converted the negative into a 
positive in a very ingenious way . The plate was developed with 

pyrogallir and ammonia in the. usual wav, but instead of fixing 
it it was plunged into a solution of potassium permanganate 
and sulphuric ac id. This dissolved all the silver that had been 
deposited during development and left a film of unaltered silver 
salt. On looking through the plate the colours of the coloured 
layer coming through the different dots where the silver was at 
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first deposited appeared in view, and the imago was the image 
in colour ot llie object photographed. The plate alter being 
washed was taken into the light and redeveloped with an alka 
line de\ eloper, which converted the sensitive salt of silver to t Jit; 
metallic state. The image now consisted of black particles of 
silver and the coloured image. The plate was next fixed in 
h\ posulphite of soda to remove anv unreduced silver salt that 
in:ght be left, and the picture after washing was complete. The 
coloured image so obtained is a verv < lose representation of the 
true colours, hut as the “ taking " screen is the same as the 
viewing " screen some little variation must result. 

Positives in Three Colours. —Ives was the first to show that a 
transparency displacing approximately all the colours in nature 
cmild he produced on the same piineiples that underlie the three- 
colour printing. T his lie ctle< ted by printing each of the three 
negatives, produced for his triple projection process as air ady 
described, on gelatine films sensitized bv bichromate of potash. 
Each of 'he three transparent films was dyed with a colour com- 
plementary to the ctdour of the light which he transmitted 
through the positives when used for projection. Thus the “ red 
positive he <I\cd with a blue-green dve, the “green ” positive 
with a purple dve, and the “ blue " positive with a yellow dve. 
These three films, when superposed, gave the colours of the 
original object. Sanger-Shcplierd has made the process a 
commercial success (see Rrockss) and produces lantern slides of 
great beauty, in which all colours an* correctly rendered. Instead 
of using a dye for the “ red “ transparency, he converts the silver 
image of a positive image into an iron salt resembling Prussian 
blue in colour. (\\\ di: \Y. A.) 

II. Photographic App\rati\s 
Photographic apparatus consists essentially of the camera 
with lens and stand, lens shutters, exposure meters, prepared 
plates for the production of negatives or transparent ies, sensi- 
tive papers and apparatus for producing positive prints, dirett 
or by enlargement. Besides these there are many subsidiary 


ai e essories. 


Sin< e the introduction of highly sensitive drv plates and their 
extended use in hand cameras, the art and practice of photo- 
graphy have been revolutionized. Numerous special forms of 
apparatus have been created suitable for the requirements of the 
new photography, and their manufacture and sale have become 
important industries. The value of the exports of photographic 
materials from the United Kingdom in tqo6 was {22,716. The 
most important improvement has 1 >ei n in the construction of 
anastigmatie lenses, which, having great covering power, llatncss 
of field, and freedom from astigmatism, can be worked with verv 
much larger apertures than was possible with the earlier forms of 
rectilinear or aphmutie lenses. The increased rapidity of work- 
ing thus gained has rendered it easy to photograph objects in 
\cry rapid motion with great perfect ion. This has encouraged 
the construe tion of the very light and compact hand cameras 
now >o universally in use, while, again, their use has been greatly 
simplified by improvements in the manufacture of sensitive 
plates and films and the introduction of light, flexible, sensitive 
films wTii» h can be < hanged freely in daylight. The introduction 
in 1007 of Messrs Lumiere’s “ Autoehrome ” process of colour 
photography has also been a great advance, tending to popularize 
photographic work bv the facility it offers lor reproducing objc< ts 
in the colours of nature. 

The C 'timer a. 

Historical . — The camera -obscura (q.v.) was first applied to 
photographic use Iijy T homas Wedgwood between r 792 and 1802. 
No description of^his ( amcra is available, but it was probably 
one of the sketching cameras then in use. In 1812 W. II. 
Wollaston found that by using a meniscus lens with a concave 
surface towards the object and the convex towards the screen, a 
diaphragm being placed in front, the* projected image of the 
camera obsgura w r as greatly improved in sharpness over a larger 
field. The first photographic lenses made by V. and Ch. L. 
Chevalier in Paris (1830-1840) were on this principle. The 
photographic: camera in its simplest form is a rectangular box, 


one end of which is fitted to carry a lens and the opposite one 
with a recess tor holding the focusing screen and plate holder.*-, 
these ends being connected by a rigid or expanding base-board 
and bodv, constructed to keep out all light from the .sensitive 
plate except that passing through the lens. In 1816 Joseph 
Xieephore Niepce, of (Tialon-sur Sadne, for his photographic 
experiments made a little camera, or artificial eve, with a box 
6 in. square fitted with an elongated tube carrying a lcn- 
| ticular glass. T here are now in the (Tialon Museum < aincras of 
| his w'ith an iris diaphragm for admitting more or le * light to 
the lens; some* with an accordion bellows, others with a double 
expanding rigid body for adjusting the locus. The iris dia- 
phragm was adopted later by C hevalier for his phonographic 
lenses. In 1S35 W. H. Fox Talbot constructed s tuple box 
cameras for taking views of his house on sensitive piper, and 
claimed them as the first photographs of a building (I'inl. Mag. 
1S30, 1 j, p. 206). Fr. von Kobell and ('. A. Steinlic.i, curlv in 
1S30, made a camera with an opera glass lens for tubing kind 
j scapes on paper. Later in 1831; J. W. Diaper sueces-iully used 
j a camera for his daguerreotype experiments made of ; .-pectacle 
j lens, 14 in. focus, fitted into a cigar box. He also used a camera 
I fitted with a concave mirror instead of a lens. Simile: cameras 
: were constructed by A. T. Wolcott (iS.p) and R. Be. rd (1N41) 

; for reversing the image in daguerreotype portraits. '.Fey have 
; also been recommended by V. Zenger (1875) and 1 ). M.irh ( 1 St jo > 
i lor scientific work. 

E. J. M. Daguerre's camera, as made by Uhevulier i t 1831) fn- 
daguerreotype, was of Niepce's rigid double birely t\pe, fitted 
with an achromatic meniscus lens with diaphragm in front on 
Wollaston's prim iple, the back part with the plate mu\ ing awi 
from tlu* lens for focusing, and fixed in its place with a thumb 
| screw. This expanding arrangement enabled lenses u: different 
j focal lengths to lie used. With modifications eamer.is of ths 

• type were in use for many ve.irs afterwards for p-Ttrait and 

• studio purposes. For work in the field they were found incun- 
j venient, and manv more portable lorrns were brouglil out, among 
j them (i. Knight's and T. Ottev ill's single and double folding 
‘ cameras (1853), made c ollapsibl ■ with hinges, so as to fold on ’•* 

the base-board. Cameras witli light bodies made ol vaterprmi 
cloth, \'c., also came into use, but these were supci seded by 
I cameras with collapsible beiloAS-body ol leahb-r, whicli. ins ente< 

; by Niepce, were used in Fiance, in 1830, by Baron A. P. <V 
Scguicr and others for daguerreotype. TTie first record ol them 
I in England is, apparently, J. Atkinson’s portable stereo.-* onic 
camera of parallel-side be Nows form (Ph. / ourn . 1 S 5 7 . 3, p. 2 < \ ), 

I which was .iiion followed bv U. T. II. Kinnear's lighter conical 
! form, made by Bell of Edinburgh ( Ph. /ourn . 1S5S, j, p. jf6). 

! They have since been made in various patterns, conical, obhng 
; and square, bv P. Meagher, (I. Hare and others, and are still, 

I in modified forms, in general use as studio, field or hand rameias. 

, When wet collodion plates were used many cameras were fitted 
j with arrangements f»r developing in the field. 

| Information on these rind other enrlv cameras will be found in 
1 the photographic i>imial»s, in (\ Eabn-'s 7 vaitc cm V( lopcdiqw de 

• phnUn^raphic , vol. band in J. Al. haler's Aiisfuhrln tics llandmch 
dcr J'hotorjaphn\ ;nd ed. f vol. i., pt. ti. 

' 'The distinct ixcj feature of present day photography is the 
! world-wide use of the hand camera. Its convenience*, the ease? 
j with which it .an be carried and worked, and the remark d>ly 
| low prices at which good, useful cameras of the kind ear be* 

| supplied , mreurrently with improvements in rapid sensitive 
j plates and lmses, have* conduced to this result. It has alsohad 
j a valuable educational influence in quickening artist ic perception 
1 and scientific inquiry, besides its use in depicting s< cues and piss- 
i ing events for historical rc*eord. Small portable cameras had 
| been mace by B. (I. Edwards (1.855), I- ‘Scailc* ( Pistolgi-iph, 

1 185,8), A Bertsc h (i860), T. Ottewill (i.Sf)i), and others, bit it 
! was not until rapid gelatin drv plates were availabb in 1881 1 hat 
' T. Bohn brought out his “detective'’ camera ( 77 / . /own. 8S1, 

! p. 50). Tt consisted of a double camera (one as finder, the >ther 
j for tilling the picture) enclosed in another box. suitably coy-red, 

I whiel also contained the double-plate carriers and had apeiLures 
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in front of the viewing and taking lenses. In another form the 
finder was omitted. A month later A. Loisseau and ]. II. 
(lermeuil-Iioiinaud patented an opera glass camera. Various 
forms of pm table magazine cameras followed, anions them A. 
Pumphrev’s “ Repeating ( amcra” ( 1SS1), W. Kouch's “Eureka" 
(18X7), R. Kmgener’s camera (hook form, tS8S), and others in 
coll.ipsihle or box lonrns disguised as books, watches, &c., but 
the\ did not come into general use before t 8SS, when the East- 
man (ompany of Rochester, U.S.A., brought out their very 
portable roll film cameras, now known under the trade name of 
“ Kodak.” Fhe manufacture of these and other light hand 
cameras ha- since become a very important and flourishing 
industry in (heat Britain, Germany, France and the United 
States. It is noteworthy that the most modern form of hand 
camera, the reflex, goes back to an early tvpe of portable camera 
obs'-ura, figured by Johann Zahn in 1686, in which a mirror was 
used for reflecting the image on to a horizontal focusing screen, 
at the same t ime reversing it. The first photographic camera on 
this principle 1 was T. Sutton’s (t86o), which has served as a basis 
for many subsequent developments. A. D. Roman's (1XS9) and 
R. Krugencr’s (1891) were early examples of the hand camera 
type, but great improvements have since been made. 

Modern cameras ditier so much in details of improved construction 
that only a lew of the more important requirements call be noticed. 
A « aniera should he well and strongly made of seasoned wood or 
of metal, perfectly rigid when set up, to avoid any shifting ot the 
axis of the lens in respect to the sensitive plate. The trout and 
l),u k ot the camera should normally be vertical and parallel, and 
the axis ot the lens perpendicular to the centre of tin* plate, but 
arrangements are usually made by vertical and lateral adjustments 
on the camera trout lor raising the lens to take in less foreground 
or vice versa, or lor moving it right or left, the latter hemming a 
vertK'.il movement when the camera has to he turned on its side. 
In the Adams “ Idento " camera the lens and finder can he rotated 
together on the rising front according as the camera is used horizon 
tally or vertically, the tinder showing in either case the identical 


bright, well defined object on the screen and then on a ground- 
glass plate plated in each ot the slides to he examined. A level or 
other means ot showing that the camera is level and the plate vertical 
should l»c* attached to the* camera, also a view meter or finder, 
showing the exact extent ol the picture on the Incusing glass. In 
the view meter the picture is viewed directly through a pin-hole 
mounted at the hack of the cam«*ra as it appears m a frame with 
cros-i wires cm the* rising Iron!, adjusted to the si/c* ol the plate and 
the locus ot the lens. Finders are practically small rellex cameras, 
and a reduced image is seen reflected from a mirror or prism. A 
rectangular concave glass mounted on the camera is also a con- 
venient. fe>rm, it can be combined with a minor tor vertical observa- 
tion, and in Watson's new form is also arranged as a level ami 
telemeter (/>. /. A. p. yz j, 1908). The image seen in the finders 
should correspond exactly with that on the plate*. When the rising 
trout is used special arrangements have* to be* made to ensure tlu* 
correspondence ol tlu* images in the finder and on the* ground- 
glass. This js done* 111 the “ Adams Ielcntoscope " (1908), which 
is titled to the swyng Iron! and adjusted by a lever to follow the 
movement of the le ns. 

I'lutt'-holJers ny l )«rk titles. — The dark-slides orbaek*. holding 
sensitive plates, are made* either single* or double, the toriner usually 
lor we*t plates, the latter inr dry plates. The ordinary bonk lorm 
double* dark slide has been in use since the t*arly elays of calutvpe 
paper negative's, and contains Iwo plates separated by a blackened 
metal plate; three* ot them usually form a set, the shutters being 
numbered 1 to <>, tlu* odd numbers on the opening side. Inner 
frames can be* used for ^mailer plates if desired. The slides should 
lit easily into the camera and the shutters run smoothly out and 
in. They must be* perlce tlv light-tight, the* corner jerints, the hinges 
111 tin* shutters, and the op* ning-* ui the sides anel top of the book- 
form slides are.* all weak points requiring occasional careful examina- 
tion or protection by metal plate's. The shutters of dark-slides 
are e*ith<*r jointed or solid and removable; the lormor is perhaps 
the more convenient, bul both forms may become liable to let in 
light. Various forms ol solid slides, single and double, arc now 
made in wood or metal, or ol wood for the frame and metal for tin 1 
shul lets; they arc* lighter, more eompacl and less liable to admit 
light to the plates. I11 some cases one slide can suffice* for flu* 
exposure of several plates or stiff films, enclosed in separate 
envelopes, as in the “ Wishart-M.u ken/ie " slide, flu* " Yntnx 
and other similar ones, or contained in a single packet, a- in the 


view projected on the plate. The best modern field cameras are “ Prcmo Kilmpack,” and 
tilted with a swing-back or swing-front and sometimes with both, j similar arrangeiiu nts wlm h 
A swing-back is necessary lor bringing back the plate to the vertic il < liable twelve tlun ( ellwloul 
position, so as to prevent convergence of vertical lines, when the | films fu be placed in the 
camera has to be tilted. A rising swing front, in which the lens j camera, exposed one after 
is tilted, answers the same purpose, provided the camera is kepi j the other, and removed 
level. 11 lurther tilling is necessary, when taking high buildings ! again salelv in daylight, 
&<:., the swing -back and front may both be required, but must be . ihc pack being replaced, if 
kept vertical and parallel and the e fleet is that ot an abnormal j iu*c essarv. by another. The 
rising front. Many modern cameras are fitted with a double rising J packets of films are made 
fmnl. 1 h<* vertical and side swings are also useful ior equalizing ( ol light cardboard, and 
tlu* definition ol objects at dilterent distanc e's trom the camera. : effect a great saving of hulk 
but they alter the perspective. These swing- movements should and weight (tig. 1). K< * 11 - 
preferably he round the central horizontal or vertical axis ol the | holders are also a convenient 
back or Iront, but are frequently ellec led by simple inclination ol ! wav of carrying sensitive 
the back or lens front on a hinge. When the rising iront is list’d celluloid films in lengths of 
a lens ol extended covering power is desirable, and it: may be neccs six or twelve exposures, 
sary to stop it down to obtain good definition over tlu: extended rolled on spools, which can 
ai'*a ol the pic tine. A slight inclination ol the lens may also be be changed in daylight. 
Us/ till in readjusting the locus. The camera and plate carriers | ( hanging boxes lor holding 
must be pertecflv light tight and all inner bright surfaces made I a reserve of plates or cellu- 



Fig. 1. — Premo 1 dm pack. 


dead black to prevent reductions from bright spots being thrown 
011 the plate*. ihc* blue k varnish used, preferably of shellac and 
lampblack in spirit, must have no deleterious elfect on the plates. 
Although the* weight and bulk arc; increased it is convenient to have 
tin camera square and fitted with a reversible back, so that tin* 
greatest length ol the plate may be horizontal or vertical, as desired. 
Many cameras are fitted with revolving backs to be used in either 


I loid films in sheaths, are 

used wifh some magazine and other cameras. 1 hey are arranged 
to fit on the camera in place ot the d. ilk-slide and the plates are 
changed automatically so that exposed plates are placed m 
j order successively at the bat k, a lrcsh plate going forward for 
! exposure and tlienumber of tile exposure being monied at the same 
1 time. 


position. In some French cameras the back part of the camera 
with the bellows is reversible, to be used upright or horizontal. 

hot using. The earlier cameras were focused by drawing out 
the back and clamping it with a thumb -screw working in a slot in 1 
the base-board. When bellows cameras were introduced they were 
locused by an endless screw , and these are still used for large copy- 
ing cameras. Most modern cameras are fitted with rack and pinion 
movements working either in front or at the back of the camera or 
both. Many hand cameras, requiring to lie brought to locus nf 
once, are fitted with studs (infinity catches) winch fix the front 111 
focus for distant objects, nearer distances being noted on an engrave* 1 
scale attached to the base-board. Such scales should be verified 
by measurement. I11 hand cameras with fixed infinity locus, 
the necessary adjustments for distance of near objects are made on 
the lens mount. The* focusing screen may be ruled with parallel 
cro-s lines ior purposes ot measurement , and as a check on tin* J 
vertically of the camera when photographing buildings or other 
objects with vertical lines. # The distance of the lens trom the focus- 
ing screen and from the sensitive jilate in the dark slide must coincide j 
exactly. This can be tested by measurement or by focusing a 


Studio cameras, for portraiture, are usually ol the square bellows 
tvpe, of solid const ruction, to take* large and heavy lenses; adjustable 
Irom front and back with rack and pinion movement-*, to enable 
long nr short locus lenses to be* used, with extra extension lor Key- 
ing or enlarging. They ate generally fitted with repeating backs, 
allowing two or more exposure's to be made on one plate. 1 he 
backs are square nr reversible, so that the plates can be used up- 
right nr lengthways, and are tilted with double swing movements 
al tlu: back. Win 11 single dark slides are used they are best lilted 
with a flexible shut hr to avoid jerking and movement oL the 
camera. T'or portraiture* they are mounted oil solid pillar stands, 
being raised or lowered with an endless screw or rack-work, and 
the table-top usually has vertical and horizontal angular move- 
ments. Large cameras with long extension lor copying purposes 
are made in many tonus with special arrangements tor tlu: various 
photo- mechanical processes, and an* mounted on substantial 
table-stands with screw adjustments lor obtaining the various 
motions above noted, and also a rectilinear traversing motion 
right or left. All these stands should be absolutely rigid and free 
from tremor. Process cameras are, however, sometimes mounted. 
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together with the copying board, on swinging stand 
effects ol vibration. 

Portable ami field cameras include cameras ol 


APl’AK \TUS] 

ingenious devices have boon inventor! for effecting the chance 
(tig. s). Some lorms are cUeciivc and popular on account of then 
compactness and readiness lor immediate exposure, but there is 
always a risk ul the mechanism failing, and cate lias to be taken in 
cha ging them to lay the plates truly in their places. The very 
handy binocular cameras, or [•iioto-iwuc/h s, of winch the “ Vera- 
scopc" (hq. <■) is a type, are oi tins class, and have additional 
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Fig. S. — Watson’s “ Yrii ' 


of 



}*Vj. 9.- Camera fitted 
v. 1 til Twin I a'uses, section 
to show working. 
a, Hood oi tinder, 
r ( iri mn» l gLus screen. 
1 . Mi no". 

; 1 Viewing lens. 

I-., Working len-.. 

K 'shutter. 

(;, Focusing pinion, 
ii. I 'lab- ( airier. 

1. Plab-. 


Fig. 7. — B -ck's Dai Corn ex Dae I i ” 1 1 i loading Camera, 
magazines. So also are haml cameras ol If. and J. Beck's " Fiona ’’ 
type, specially constructed for using suit celluloid films. The 
lilms are notched on two sides and packed in bundle's alternately 
wit h ( ards Minilarlv notched. Tile p.u U ol films and cards is pla« ed 
in a nu}.u/i'i(; at tlie back ol Pie camera, and bv the movement ot 

a lever, after exposure, the 
expo-ed film and its following 
card .i.re released, and by turn 
mg the camera down are 
dropped into a second re- 
ceptacle. A “ lolding Frena " 
i/inav made as a folding 
camera with attached maga 
rine tor lilms, without wlmli 
I, 1 an be used separately lor 
plates. K. and J. Beck’s new 
“ Dn-t orii'.x" is a threat im 
GGivemciit 111 11 1 is form ot 
camera, being a dayhghl- 
loadiny box nutga/ini: camera 
for plates, the plates being 
•packed in a bundle of ridged 
sheaths, so that they are 
cpute protected trom light and 
can be put info or taken out of tin* camera in full daylight. In 
ot tier respects it resembles of her magazine cameras v tig. 7). Anothei 
useful mac' i/ine caimra is the “ /ambex,” carrving either pi lies 
or (dins, held 111 skeleton lrames in envelopes wlmli call be loaded 
nr unloaded iti davhght, and are kept ready tor use in the back 
end expos'd consecutively. For work in which 
speed is ol primary importance hand 
cameras filled with very rapid lenses 
and local plane shutteis are necessary, 
and seveial lorms of portable collapsible 
cameras oi this kind are honv available, 
sin li as the Goer/- Anschutz, Zeiss's 
“Palmos," Wat. -.oil’s “ Vril " (fig. 8), 
Ul \ ^ r j -. Adams’ “bleiito,” <S:c., and are lighter 

I|| j ^nd more ]>oi table than the roll ex 

j V : It I cameras. Hand cameras are generally 

j};] ^ |:| fitted w'itli screw - bushes lor mount 

ing on a tripod stand when time ex- 
posures are. wanted. 1 he light folding 
wooden or aluminium stands noted 
below* are specially suitable. 

Twin-'ms and Re, lex Cameras.- For 
photographing animals, objects in motion, 
public functions, Ac., it is important to 
have the means of watching the nun cim nt 
till the critimi moment of exposure 
arrives. For this it is convenient to 
have a camera titled with twin lenses 
working 111 two separate compartments 
(fig. 9! or more simple with a mirror 
throwing a full sized unriveix-d image 
ot the object trom the lens on to 
t!i«- focusing screen (!ig. 10.) With the 
tormer, which has the advantage that 
the image* is seen before, during, and 
alter exposure, the lenses must be of 
exactly espial focus and focused together by the same motion of 
the rack-work, the object being viewed on the focusing screen of 
the upper compartment, and the. plate kept ready 111 the lower 


to be expose* 1 when desired. Binocular hand cameras are also 
made on tins principle, one compartment serving lor focusing, 
the other holding lens and plates. Stereoscopic cameras arc 
another form ol twin lens cameias, and are usually made for 
also taking single panoramic pu lures. 

In re!le\ cameias only one lens is necessary, though two are con- 
venient, and can be used somewh.it as m tig. 9. They generally 
consist of a cubical box earner a 1 oiitaining a movable minor facing 
the lens at an angle ol .|5 y and throw mg up the image ptojei ted from 
it on to a horizontal focusing screen, on which it is viewed through a 
l.exible ho«>d which lolds down m the upper part ol the .amera w hen 
not 111 use (tig. i«»). In order to gel the greatest rapidity of 
exposme a total plane sliutier is gnu tally tilted, and bv a 
single mmement ol the idea sc the minor is smoothly lilted anti 
l he plate exposed simultaneously. They should be lilted with 
anasi jgmatic lenses working at huge apet tines tor \eiy rapid 
w ui !;. Iii some tonus the h ns is lixetl, blit usually there is a bunt 
bellows extension i<u lung incus lenses, with rising and tailing front, 
to which swing motion may be given, a swing-back not being gener- 
ally list'd with the local plane shutter. In the “ Krucx " «amera 
Lb Human has made an anaiigement by which the 1 amera back, 
horizontal wewing screen and letlector are made to swing simul- 
taneously, bv a rat k and pinion movement. They may also have 
ic\c!suig or revoking backs Itir quickly changing the position t)f 
the plate. 5 111. z 4 in. anti in. X .4} in. are the usual sizes of 
the plates, but larger and smaller sizes air also available. These 
cameias require the best workmanship and perlett mechanism 
for successful working and freedom horn any jarring movement 
111 releasing the shutter or nurmr. The focusing screi 11 must also 
be in accurate register with the locus tit the lens on the plate, 
those forms in wlnt h the image can also be \u wetl at the height 
ol the eve. as in the Graf lex 
(tig. lot, are preferable. Al- 
though reflex cameras are 
lather hcu\ v and bulkv as 
hand cameras, they have many 
advantages o\rr the ordinary 
hand t amera with tinder and 
tot using Males lor the pur|x)sc 
ot the press photographer, fhi 
naturalist and others, in ou- 
sel \ ing and ret en ding very 
iapid mn\ ciuents, and h..\e 
come into \eiy general use tor 
such pm poses. They pernu. 
the accurate foi using oi a full- 
sized image oil the ground 
glass up to tie- moment «f 
exposure, especially tiselul 
wh* n lenses ot long or short 
locus are required and when 
1 lie rising or swing iioiit is 111 
use. Tlie aspec t ol this image 
on the ground glass is also a 
great aid m the selection and 



a, Lens. 

B, Mirror, 
c, (.bound glass. 

D, Plate. 

»■, Supplement nr \ mirror. 


placing of the sub) eel and in judging the exposure required for 
it. They practically have all the advantages ol a stand camera 
and cat be used as such on a stand for subjects vrqemng prolonged 
exposure. They arc also ruining into im leasing use m studio work 
lor portraits of dnldrcn, Ac. T'lieii use and adjustments arc 
discussed by G. ib Brown in the British Journal Almanac for 1909. 

Panoramic Cameras. Many so-called “ panoramic " cameras 
have been introduced lrom time 1o time among them 'I'. Sutton's 
(ibbi;, and J. K. Johnson's “ Panhisi opic " (1804b but did not 



Fig. ii.— Section of “ Al- Vista " Panoramic ('amera. 


come into general use till the use of curved surfaces of celluloid 
film enabled such cameras of convenient size and weight to be put 
on the market. They are on the same principle as one made by 
lb vr.n Martens in 1K45 for curved daguerreotype plates, and cover 
ing an angle of iso°. P. Moessard’s " (’ylindrograplic " of 1889 
was the hrst ol the modern type. Jt consists of a semicircular 
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camera, the? front of it formed of light-proof doth and tin* hark 
by tin* c ut \ <_•* 1 ilr \i bio Carrier.-*. Tin- Ions is tit tol on a vertical 
axis, so that the nod al point of emergence remains motionless, and 
is revolved round it bv meaih oi a handle wmked bv hand and earrv 
ing a \uw nii ter. The illumination of the image i* regulated by 
an adpistiible vertical slit in a lube attached to the lens inside the 
box. and by altering the rate at which tin* lens is revoked. 1 In- 
pictures taken embrace less than l 8 o‘. Hie app.natus lolds 
together and is ejuilo portable; it is iullv desviibocl in Moessaul s 
Lv ( \'!uhhocj\i['ht' (Tans, i.S.Si)). The “ Al-Yista ** (1001) and the 
" Tanorain Kodak ” (inoo) are on the same* princijdo. but arranged 
as roll -holder hand cametas, in two M>e-\ cairving tilm tor seve ral 
exposures, 7 in. X in. or 4 in. \ 12 in. I'ln-y work inst.mta 
neously, and bv means of a cluck-spring the lens rotates r.ipidlv 
over a half-circle when released. The angle <>1 mow is about i-'o 

(Jigs. n and T2). Tin* 
views taken with this 
kind of camera aio-ome 
times disappointin'’, on 
ai ( (ilint ot tile dev ( lop 
nn ill of cylindrical pei- 
spi'i 1 1\ e* on a plane sur 
face causing apparent elis- 
lortion. This distortion 
is avoided in Carl Zc is.s’s 
“Palmos Panorum” 
camera for plates o,* in. X 
3 f in., fitted with “ Tcs- 
snr" lens and local plane 
shutter, and other Mnulnr 
cameras which can be 
used for stereoscopic nr silicic* pie.un c". Otlu r more elaboi ale instru- 
ments driven bv clockwork have b< < 11 made fur making a comj»lc*te 
tour of the hori/on. Among them C. T kunoizeau’s " ( Ingfaphe, " 
w liieli c .1 a be 11 *d with 1 < -n-.es of di "er e nt lm i and takes tlic* pit t tires 
on a mil tihn, which is unrolled as the instrument revolves on its 
axis, il 
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Fie. 13. — Biagr.un of Camera 
for Three-coltntr Blueographv. 


has also rotating on its nodal pt.int oi emergence; am! 
image .dw.iv-v n iivm-. Hi. op (iln, 7. N<’«\ l r h/Ut . < / . J y ln>f., 

I S . Commandant A. D.mbresse has improved on 
I's apparatus, bv plat nut the h-ns vertically between two 
ri 1 ’ l -a 11 1- d prism-, tin uppi t of wind) receives the im.e-e ami 
] -Lee ts it th; ou.h thi- lens on to tin* lower pi ism, from winch, bv 
io ; . tern of tin* system on tin- y rtical axi-. it is projected 011 to a 
cvl ndrical lilm through an an 'h- of V»>' (ibid. in<>o, p. .j;n; /:. fh 
iO'»7. p. < 1 1 ; . The “ 1‘. ii])hi.;i- ” and F.i r.t m.inn’s “ Kmidbln k " 
canw --.i ate improved foMim (/:. Ji> , rooK, p. 322). 

\!a 1/ v irlv form vT panoramic cameras are described in K. J J., 

1 is 1 1 1 , p. -,17. Colonel lv. \Y. Stewart’s “ J’uimrnm *‘ ( 1 > ^ ) . 

A # (hevale-’s " I ‘hntoLM.iphic Plane Table.** J. Bridges Fee's 
“ Phi.to-Tln o.’oltte ** (tNi|L and similar cameras fittetl with 
tih-scopex. lev els and diviele-d ciieles, are inslmmeiits of ptc-cision 
suitable for photographic Mitvc viir_ r . Impmvcd instrnmeiits fur 
1opo-:aphical suive-ving with M« n o photographic app.ir.aus, on 
tlu- prim iple worked out by l)r (', 1 Til if ic li, ot Messrs Zeiss .V Co., 
in ’us steren-i nmpurator (ioo’A, ate b< im r praelicallv ele-v < lope-el. 
and much information regarding th<ni will be found 111 pa pels by 
K. I.)ule/al and others in }. M lab t‘< J ithihuchvr, mm to 1008; 
also a paper by I-iont. F. V. Thompson in (rrogntj/tical Journal, 
1008, xxxi. 5*4. 

Lamcras for Thvcc-Col >ur Vhntoyiifdiy.- Many forms of camera 


make', ’ tin- three m natives requited 
fortrii hromal icphotograjdiv. 'I hey 
fall into two types; (1) those with 
a reflating back titled with three 
roll »ur-s« ri ens or Jilt< rs - red, gn-en 
and ymlet - tlimugh v\lii<h tin- 
colour impressions are made suc- 
cessively with one lens upon a 
single colour sensit iv e pl.it<*, as in 
the SiinisT blieplieid system. The 
col(»ur s< rems are placed iinniedt- 
r; t lv in limit of the sensitive plate 
in the r« ] »e.i 1 ttv_C back, which is 
moved on tia' each exposure. In a 
111 're recent lorrn, bv the sunn* 
maker, the lime* images are tale 11 
on the sensitive plate with one 
exposure. 'Hie camera is divided 
into three oonrparttm uls f ,and fitted with a special diaphragm w hie h 
can be reyulatiHT^<">r the vVryin*' sensitiveness of dilfc-rent bat<di<-s of 
])la‘e--. The? irnaijc* is unjiressed directly on the plate-; t lie 

oth'-r two bv reflection fiom |>ri-tns arranged so as to repudi/e t lie- si/es 
of the three images on the M n ative plates, the 1 1 *_■ h ♦ lavs pas-any 
in e;if!i case through «a suitable colour filter — rc-d, f; r« -* -n and bluc- 
vioh-t— somew ha t oil the principle- oi I-\ Jk Ivc-s’s camera of iqoo 
(*: :• 1 1). Ij is convenient and successful ill working. (j) 
Cameras made the reflet. tin^ j»niu iplo of L. linens dii 

Hanron (187b), elaborated by F. F. Ives (1894) in his photo- 
chromo-.i ope, 111 which tlm-c? images are taken thrAu^h three- 
colour -.creeus on separate- plates with one lens, the respective 


| exposures briny mpibited bv rrilert urn of the liyht touiiny from 
j tlie h-iis bv plane mumr-, on to the sensitive plat* and its 
1 liltratioii throuyli the colour-screens in trout of tin in. Many 
j variations ot this method have been proposed, in wlm h n-(lc_*ct my 
| prisms r«-jiiaee the mirrors. '1 he clitlc-rent systems hav- bec-Ji c 1 1 , 

( c u.ssecl bv W. (iambic- (/V/. fount. 1005, xlv. 150), t lie* latter also by 
. 1 C. I'. Butler (ibid. ]>. n)c)). Sir \Y. de \V. Abney ha . desc ribi-d 
three-colour came ras lot hincLcMpe work iij Vh. fount. ipo|,xhv. 
Mi, .uni i»)o8, xlv ui. 5^1. 

1 Jinlui^i nt* Cituuhi',. - liese camc-ras vary in form, a< * onliny to 
tin* n it ure of the illumination, but ordinarily consist - ot a double 
or triple extension bellows camera, with a holder tor the* negative* 
or tv.msparcMicy at one end, and for the sensitive' plab- or ]':i j >c-r 
at tlu- other, the lens briny placed on a lixed jiartition between (Ik* 
two. Some recent lornis ot " dayhyht enlaryers ” can be used as 
an ordinary camera. Other cheaper ones are on the lixed locus 
princ iple. Knhiryers for use with artificial liyht are made like* a 
. mayic l;intc*rn, with a condenser, projecting an enlarged image* on 
to a sensitive plate or paper lixe l on an easel or screen. A simple* 

1 arrangement for daylight enlarging is to fix a suitable « amc-ra on 
to a larger otic* bv* a sliding front, and mount the two on a studio 
I stand tilted so that the image ipay be illuminated by the open sky. 

1 (.'inauato!;ra Many special cameras and lenses have bee n 
introdm c*d lor taking on a long flexible sensitive film an extende d 
, senes of small photographs ot the sure essive phases of movements, 

I and again projecting ihrin on a screen so as to re produce the- scene, 

! with an illusion of motion, in what are known as “ living pictures,’* 
biographs, <.Vc. As each photograph requires a certain minimum 
, 1 1 1 in* tor exposure and must be kept in true position in .sequence 
, with the n -.1, some means of ivgulaling the* intermittent exposure-, 
j ami keeping the film in po-atiou have to be- adopted; and there arc* 
many chlterent wavs of doing 1 1 , eillu-r by a eontinuon • or inter- 
mittent motion and exposure* ot the lilm while it is being unwound 
In nil one roller on to another, 'flu* him--, used are similar to the 
ordinary celluloid films, but 111 narrow bands from J jj in. to in. 
in width, the- length varying with the number of exposures re 
tjuired, at the- the rale* of 10 to 20 per second. They art* perforated 
• >n both sides, so that Ihev may run true and have the necessary 
intermittent motion, the* perloratimis fitting on to studs on a sprocket 
wheel in connexion with the- driving wheel and crank handle. 
S] »ec i.d Fuse-, ot short toms, tr<>m 1 in. to 3 in., with good cove-ring 
power and large- a]»e-rt ure-s f \ to ff 2 , are re-e]uired both tor photo 
gi’.iphing and ]>roject mg ; se-vi-r.d such are noted below. Alisolute 
ngiditv in the- camera is essential. Special stamls art* made for 
. tie- purpose-, but it a tripod stand is used it should be well braced. 
Spei ml apparatus is r'-ejmte.-d lor developing and lixing the ex]ioscd 
lilms. 1 lie. v are we.mml 011 large* rollers supported over troughs 
cont iinmg the necessary solutions (see Cinem vtcx.r.M'H). 'Hk* 
me-e hanii.al arrangements ar- tn*a1ed in II. A', llopwood, l iriin; 
I'n lutes (i.V)o); F. 1 *. Lie-si-gang, llutulhtnh dvr JmUisihcn Kmc 
, uKitnoKipIuc (1Q07); K. \\'. W'olt Czapek, Dir Kiuctuutorja f'Jnr 
(t‘ie».S); Luielsay Johnson, I'hotogyafduc Ofifies (tooo); Jv ler’s 
Juhii'iu hw. 

A method of eine-maiography in eol.uir was introdm eel by G. A. 
Smith and C. Idrbati 111 ioo.s, the- main teatures ot it being the use 
of a lilm sensitive- to all colour waves te> the lurthest red; supe-r- 
finposing the- colour re-eords l »\* pe-r.i'.tc-iie'c of vi-aon; flu- use* ol 
two < olour re.-cords instead ot Itiie-e-, in orde-r te> red me the- inte-rv.il 
betwi'cn th«* sin ce-^sive- ])rese-ntatie)iis; adaptation to existing 
cinematevgrapli m achim-i v' and tilms. 1 Ik-^c- conditions are fuliille-d 
bv 1 lie use, 111 pi ice oi t he urdiii.it y r< -yoking see tear shutter iu front 
ot the* lens passing in 1 1 rmit tent white- light, of a speii.il, mote.- 
r ipidly n-veilving shutti r divided into Jour -e tors, om* lilted with 
orauge- re.-el glass, another witli bluish-gn-e-n glass ami two inte r- 
mediate- op.u|ue- se-e.fors, so that at every levolution of tlu- shutter 
an exposure- i; made- through the re*d and gruen glassi-s alternately. 

1 he Jornit r ]> i-)se.-s white and yi-llovv, and tlu-n orange*, scarle t to 
deepest led; whilst the latter also passes white and yellow, green, 
blue-gre-e-n, blue, all in proportion ai cording to the red and green 
seiisit 1 vene-ss e>t the- Sjiecially s<-ii-»il t/e-d pamliromalic emulsion on 
the film. The- same shutte r and tol.nir si ret*ns are used for pro- 
jection, some sui>|>le-inentury blue r.i\s being arleh-d. I he results 
are satisfactory ami the me-llmd jn'omi-.e-, to be of great practical 
value (see Jottru. J\oy. Sol. S/ls, luo.s, 57, No. 20^0). 

SjK-tial cameras are nimh- lor various bramhe-s of scientilic 
re-search in photo-nucrograjdiv, jiliotu-sjjei troscojiv, astronomical 
photogr.ij .liy, cSic. 

/ nfujJ SlumK. l- i«-lel cann-r.is ar<- usually siip]>orte-d on woode-u 
irijjoei stand,, folding in two e »r more s’ctioii-., the.- he.id be-in," 
SI j>. irate.- or lixe-d in the base- bo.iol ol tile- came ia. 1 lie- le gs should 
be.- capable < > i cxlcn-mm to about 5 It. and adjustable- in Jingth Jor 
use on uneven ground. A tnpod staml iii.lv be- light , bill must 
be firm anel rigid whe n se 1 uj). To prevail! sli]>]>iiK', shoes of imlia 
rubl.)cr or cork may be Jilted to the ]>oints of tlie Fgs, and in some* 
i.n-s it may be.* desirable to stre ngthen tlie- irii »* ** I l>v a Inkling 
adjustable brae e. W. Butle r's “ Switicatu " cairn rn. ‘.land is made 
to enable the. camera to be securely Jix*-d in awkward positions, 
ami has many valuable* sj>c*cial features, gre.it extension , swivel 
points tej the icet, Ac . I r or hand came ras the ve rv light, jiurtable 
metal folding and walking-stick stands are convenient. 
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Phoiorntf'hu Objectives or Lenses. 

The objective is the most important item of photographic 
apparutu because upon it dejn-nds the period ion with which 
a* enrm t and well defined picture projected upon the plane 
Mirl.u'e <>: tiie sensitive plate ot otije* ts in the di Ik-rent planes torm- 
j ,, ,r iii-h ( > | view, which naturally would come to a locus on a 
serii -• of ,in,.d Mir laces. This flattened picture mist be equally 
ilkminatecl and sharply defined, within a limit of t (infusion Irom j 
, i (i to .,' i0 o' an inch, over a sulhcnntly wide angle. A good j 
o!i|uti\e mu d also pass sulluient light to produce the required ; 
rlte< t on the photographic plate with short exposure-.; the i heiuieal 
and \isu.il h»ii must mini ide exactly, and it must not distort 1 
straight or parallel lines. The tiillilmenf ol these conditions is . 
complicated 1-v the j>rcsc*iicc* of sundry local displacements or abc-rra 
lion-, (i) > herical alienation , or non-coincidence ot llu* loci ot 
the central and marginal peiu iis ol rays passing through the lens. 

It i . t orrech ' bv varying t lie curves ot the ( muponent lenses and bv 
the use ot a diaphragm. (2) Ionia, or blur, due tolaliral sjdu-rual 
aberration of oblique rays, and mostly loiuid in uiisvimnetrical 
combination- and single view lenses. It is partly eliminated by 
the diaphragm, (p Astigmatism, wliit h accompanies coma in 
single lenses and is usually present tn syminel ru al ajdunats, iiuni 
lesi . itself 1 > v forming two sels ot image s ol jioints oft the axis, 
lying m two -.eparale < urved surfaces, mu* set lot using tangentialh 
a-, more or l« ss hori/onl il line-,, the other radially as more or le-.- 
virtual line . It increases with the obliquity ol the rays and ■ 
( ana's want of definition and difference ol locus between horizontal 
and virtual line-, away from llu* centre, (jl < uv, aline of field, 
i bo nurea-’iig with flu* obliquity of llu* ravs. (",) t>istoitmn, 
ouiw i rd or inward, according to ihe nature and construction ol 
tlu* objective. With the single meniscus view' bus, Used with its 
c Micav .-.in ..ice fowa.rds the object and a diaphragm in front, a 
-quarr will appear barrel shaped Irom mwaid coniraitioii ot the 
lines toward-, the centre; but with tlu* convex surlai •* towards the 
ob|eet and flu* diaphragm behind, n will appear with concave 
sides Irom outward expansion Irom tlu* centre. It can be cnrrei ted 
bv ii-.ing two siu h le-nsi-s with llu* convex sides outwards and a 
central di qdiragm, as in puiscopic or rectilinear lenses, i a uses 
ot the oi llio-.copic and telephoto types geiierallv show the lattei 
form of di-.tortion. (o) ( tnomatn alienation, jirodiued b\’ Ihe 
di sjx-r-vion Ot the white* light parsing through the lens, and the 
different coloured ray-, composing it mining to a locus at different 
distance, from llu* visual torus in the or h*r of their wave-lenglhs. 
If lliu . .Lific t-. hot li 1 lu* positions and s/:es ol the image lot the* c 1 i I 
b rent colour-.. Inn* ordinary pholograplin work it -.mines tor llu* 
biue-v iok i and yellow ravs to be coincident, but for the new pro 
cesses ol photography m three colours, apm hrom.iiic lenses, in 
which perl'-ct coincidence of tlu* coloured ray-, is secured, are re 
quired to obtain flu* accurate register ot flu* three images. I lit* 

< orrei't ions are eflec't c*d bv compensating lenses ol different retiactive 
power-.. I see A UKU RATION.) 

in cons, ru< ting photographic objective's these «». ben a lions and 
distortions have* to Ik* neutralized, by regulating Ihe nines of Ihe 
c 1 1 It t -rc-n ■ positive- .iiul iieg.il l vc* component lease*-, tlu* lelr.ufive 
and disper-.be indues of the glasses Irom which lluv aie made, 
and Ihe distances ol llu* relracfing mi rlat es. so as to make the 
objective as lar as jiossible stivmatu or focusing to a point, giving 
an liii'ge well defined and undistoi led. 1 Ins perfect collection 
could never be* etlected m objectives made belou* i**7- im<l urv ' 
lew could be ell«*c 1iv. lv used at llu lr lull apertures, because although 
linear distortion could be overcome there weir always tesidual 
aberrations aliening the oblique ravs and necessitating the use ot 
a diaphragm, which by lrngt liming out the lavs caused them 1<» 
define cle.ii'iv met a larecr suilace, at the expense ot luminous 
intensity and rapidity ol working. Ihe mtiodm tion ol inpul 
tM-lalm ’dry plates cnalh d pholographs to be taken with much 
jjr. ,ttei rapidity lh.m bef.ne, and led b> a dem.oul tor g.realc r 
mleii-iiv of illunnn.iiiim and l»c*1ter d( hmtinji in lenses to mec-i 
the requirement s of the in cessarily vvtv rapid c xposurc-s m hand 
camera-., h'or studio and copying woik cjim k-acl ing lenses art 
t d„i valuable ill dull weather or in wintct. 

I'lv* rapidity of a lens with a light of given intensity depends 
iinnn the diameter ot its aperture, oi that ol llu* diaphragm used, 
i ekilivdv to the local length. In order, then-lore, to obtain m- 
c leased rapidity combined with period dc (mil mn, some means 
ii.id to be tounii oi constructing photographic objectives with larger 
ellective apc*i lures. This necessity had long been i (- cognized and 
met bv many of the best makers ha objectives ol the single* meniscus 
and aphmutic tvpes, bill with onlv paitial siu.ess, bruiuie such 
objectives are ilependent upon the diaphragm lor the iurlh.-r 
correction necessary to obtain good definition ovei an extended 
field. file difficulty was in the removal ot astigmatism and curva 
lure of tlu* field, which, as J. Tetzval had shown, was impossible 
with the old optical flint and crown glasses. In it>80 Messrs 
E. Abbe- end O. Schott, ol |c*na, mlroduced several new varieties 
of optical glasses, among tle m new ciown glasses which, wdh ;i 
lower dispcMsion than flint gla*—. have a hiuhir instead ot a town- 
refract ive jio\vo»\ It wa^ liras le-inkicd possible* to ovctconn* 
the old eiil tic ul ties and to revolutionize photographic optics by 


u. 


New types. 


enabling objectives in b«* made free from astigmatism, woiking at 
their full a])i*rtures with gn*at flatness ol tie-id independently ot 
the diaphragm, which is now cliielly used to extend the clica oj 
definition or angle of view, and the* so-called ‘depth of focus 
for objects in diitcmit planes. 

photographic objcciives may be classed as follows; — 

1. Single achromatic combinations. 

2 . L'jisyinmetiic al doublets. i () j ( j tv j K . ? 

3. Symmetrical doublets. ‘ 

g. Tuple eombinations. 

g. Ana stigma tic combinations — symmetrical 
and unsynnuet ncal. 

(>. Telephotograjdiu objectives. 

y. An.u hroiualic eoinbinat ictus. I 

They arc* also sometimes classified according to then lapidity, as 
expressed bv tluir ellective apertures, into “extra rapid," with 
a pci tin <-s huger than /,(»; “ i.ipid," with apertures irom /,<» to //«; 
“slow." with apertures less than fj 11. Another classification is 
according to the angle of view, “ narrow angle " uj> to 35 ; “ medium 
angle ” up to ho 0 ; “ wide angle " iq> to ()<> ’, ioo°, 01 more. Many 
lenses are made in seiies, child ing 111 rapidity and angle of view as 
well as in length of focus. 

1. Single Aihromatn (. omln nation or Landscape Lens. I his is 
llu* earlie st form ot photographic objective* evolved liom \\ . 11. 
Wollaston’s improved single peiismpic meniscus camera obsema 
lens (1812). It was made achromatic- bv Ch. Chevalier, and so used 
by L. j. M. Haguerrc*. though it required correction tor chemical 
locus, ns did the ob|<*cf glasses ot telescopes or opcia glasses first 
used for photography. The single landscape lens usually consists 
ot an achromatic compound meniscus, formed ot a biconvex posit ive 
c row n ceii ieji t c t to a bu one a v <■ m gat ive Hint to secure achronia I ism 
and pailially c«»rieet tlu* spherical alienation, and may be taken 
as llu* tvpc of the “ old photograjihie achromat 
(tig. 1 j). 1 It is u-ed with its concave side towards 
ihe object and a diupiiiugm in front, thus |>ro- 
du« mg inward or b.»rrc 1-sh.qx.d distortion, inherent 
in this tvpc ol objective, and tendering it unsuit- 
able for copying 01 arcliii<*( tun*, though not very 
iioiiceablc* in landscape woik. The lull apeiturc* 
lias to be l.iigM-lv 1 ('dined bv a diaphiagin to 1111- 
pmvc delmilion; so it is i-li.vv, though many mi 
ju'oved tonus have been brought out. It has 
always been jiojuikir tor jmre landscajie work on 
aici/.ud ol lie* etju.dity ot illumination over 
tin* j )l«il c*. dejilli ol locus, and the softness and J.ens. 
li.illiaiicy ol the iinag.e owing 10 its thinness and 
jieedoui fiom rellecluig surfaces. In some <>4 its imjnovrd and 
"long locus" foim-> it is preferred by jmrtraifisls tor k’.ryc 
head.-., on .iccount ol the general softness it gives wlu*n used wi^li 
large- apertures. 

Tin* iollovvmg are some of flu- best-known imjin.ved objectives 
ol lln.-> type; T. Giubb’s “ Ajil.matic " (1*^57). //15 to //30 


Tut. i.|. -Single 
L a 11 d s c a p e 





j7 ir , 1 r, Crubb’s Fig. 16 - - Rapid Landscnju* 1 .cns. 

“ Aj ’.kin.d tc " I a ti->. Long Imku- 

(lig. 15); H. Dallmever's “ Wide Angle Landsc ape 1 ' Us " ( I S( » 

//i 5, angle* 7 . I11 it distortion was reduced and mmginal deli- 

nition imjirov eel. l lu* “ Kaj»id 
(long focus) Landsea pc* Lens " 

( 1 MS.j) , //i 2. angle .jo” (tig. H»), 
was a Tii'Klitu at i' »n *>l it, and 
at // 8 is useful for heads ill 
portraiture. W. \\ lav’s 
" LamLc.ipe Lens " (ihS(»), 

// ii. is al-o useful tor j)or- 
iraiture in the larger sizes at 
j'H. Fr. Voigt Kinder's “ Wide- 
Angle 1/indscajK* Lens " (l.sss) 



Fig. 17.- 


- -Feet ilinear L; 

Lt a -. 


ndscrq) * 


i 1 j n the diagrams of lenses wliich follow, a umfotm systeni of 
indicating the* natme of the class emjiloyed by uu ails of the shadnq’- 
has •been adopted. 

Idint glass is indicated thus : 

Crown glass of low refractive power thus : — 

Crown gla °-s ol high refractive j>ower thus p^. 

| (These two are used infliscriiuiiiatclv m lenses made 
before the introduction of the new Jena glass.) • 

Extra light flint glass thus ir™ 

In most cases tlu* front ol the lens is on the right. 



5 °8 


PHOTOGRAPHY 


[APPARATUS 


//15, angle 9 o°, with groat covering power and depth of focus 
T. i<. Hallnuyer’s ‘ Rectilinear Landscape Lens" (1888), // 14. 
angle ( to J ( 1 1 sj , 17), was of novel construction, free from distortion, 
brilliant in working and useful for copying. Messrs Loss's “ Wide- 
AiiL'le Landscape Lens " (1800). // H>. angle 70’, triple cement til 
and made ot Jena glass. Many other excellent objectives of 
tin-- ivj>e have been made by British and foreign makers and art* 
still used, though somewhat superseded l>v die 1 nil v corrected 
anastigmats specially made to work single. or as single elements 
ot an. ist igm.it ic doublets, as noticed in ^5- 

2. I Hsvmnn't) itiil Doublets : Old Ivf'cs . — 1 his class includes 
objectives with comparatively la rge apertures form *d ot two 
dissimilar combinations, in mist aiv's eorrceting each other, with 
a diaphracm between them. In some the single elements mav be 
used mdej>endentlv. All the older “ portrait " lenses, some of tlie 
aplanatK <loublets and Fr. von Yoigtlander's " Ottliuscupic " 
l.eiis (1.357), now disused, are of this tvpe. Even with the piesenl 
improved conditions, the portraitist v 01 king in a studio requires 
a quick-acting objective ot large effective aperture and tcmpara 
lively short locus. a brilliant well-defined image of near 

objects in different planes over a restricted held of \ie\v. 'Hie 
early single lease-, weie lound to be too slow tor pnrtiaiturc by the 
daguerreotype and talbotvpe processes, and the eilorts oj opticians 
wen* <lireeied to the problem of obtaining the maximum amount 
of light. together with good detmition and il.it mss t>f held, and . 
about iJSjd loiiipouml lenses were brought out bv Andrew Kossand j 
C. Chevalier, consisting ot two achromatic compounds, one at j 
each end of a tube. Loss's lens, made fur H. Collen, is interesting ! 
as the first lens corrected photographically, so that the visual and | 
( l:e;aical foci were coincident (fig. 1 8). Ch. Chevalier also com- j 
luned lenses of dilteicnt ioii. as is iii»w done lor “convertible" | 


I It had six reflecting surfaces and nearly approached a triplet 
! (tig. 21). Steinheil’s "Group Aplunats " (1S70). /p.-.j, angle 70°, 
I were ail improvement on the ordinary " Aplanats," but were 
superseded iti 1881 by the " Group Autiplanets,” 7/5, angle 70°, 
lenses of a distinct type (lig. 22). Tiny weie a fin lin e advance 
on the " Aplanats," working at larger apertures and giving 
better detmition. T his lens is interesting as the lust in which 
astigmatism was eliminated by combining a “ crown-shaped " 
lens ot high refract i\ it v, with a " flint shaped” ol lower 
refiactivity. though made of the old glasses. In liis " Rapid 
Antiplanet " (18143). 7 / (, ‘ 5 . angle p n , Dr L. Steinheil improved 
the " Group Antiplanet " as regards astigmatism and covering 
power by replacing the thick leu k combination bv a triple' long- 
iocus negative element consisting ot a crown between two flints, 
with a heavy barium crown in the trout (‘lenient instead of a flint 
(fig. 2$). Yuigtiander. who originally constructed Hie JVtzval 
portrait lens, improved it in 1878 and 1885, and now makes two 
lenses on the same piinciple, seties 1. f 'yz. angle* 28", for ordinary 
portraiture and projection, and scries !«., fj 2 '$, angle 22" [Mjtxj) 
1 * »*■ a >t rnphotography. rin«*matographv . Ac., whe n inte use ill 11 ini na - 
lion is required over a sm.Jl laid. Both at e quite lri*e from coma. 



objectives, used singly or eombmed. He also litted them with 
it ? s dnphragms. These* forms were* soon superseded l>y the com 
LKuiiid portrait lens, calculated by J. Tetzvai and brought out by 



Fig is — First Kn; 
Portrait Lens. 


Fig. tq — P ortrait T ens. 

Fr. von YmgtLiiider in tSjt. It "(insists of two dissimilar achro- 
matic combination? widelv separated. At fust the- diaphragms 
we re *in trout, but now they ai e* central. 11 k* front element is a 
plflno convex composed of a biconve x crown cemented to a plano- 
concave flint, while* the back element is a double convex, com- 
posed of a biconvex crown separated bv an ait -space* from a concavo- 
convex flint (fig. 10). This form of objective quickly supplanted all 
oilier for portraiture-, and is still largely used, though it has detects 
which prevent its um* for general purposes and is being supi*ise-ded 
Ini portrait lire bv some ot the iajud anastigmats. In his " Gtiick 
V ling Portrait Lens" (iSoo), / .\, angle j ;> , j. H. Dalbueyer 
improved tlie correction for sphein il aberration, and in his ** Extra 
Unit k \cting Portrait Le*ns " D8no). f/ 2 'Z. used for t incmatogiaph 
work, atl 'lined greater lapidity. In the “ Patent Portrait Lens" 

(1800), f'y f'.\ and //(*, angles 
\~f\ 5“’ 53 fhg. 2<» ), he made 

j if \ groat ( hanges in the form and 

//: '/>\ relative positions ot the back 

ill ■ '>1 elements, giving a flatter field 

- 1 ■■ — — ■■ — and freedom from Hare spot. By 

111 ^ j separating the* two comjxmenb 

l\\ i>t the back element more or less 

V\J ' Vqf spherical abe*rra1 ion could be in 

\ A l yj t rex 1 need to giv e softer definition 

Fiti.'jo. — D.illmi •V'-r’s Patent al }‘> Kfeaier depth of focus In 

Portrait Leas. 1 .. T *'5 * »r A. SU-u.li.il nmlcan 

V ‘ unsymmetncal aplanatic. por 


Unit k \ctin 
work, ati ii; 


). — Da Unit v*r’s Patent 
Portrait Leas. \ . 


Fie,. 23. L. Steinheil’s Tm- Ftg. 2\. — Ordinary Angle 

proved < I roup Antiplanet Actinic Doubi« t. 

Most of the above arc* portrait objectives of large aperture, but 
unsvmmetrical doublets have also been made for landscape work. 
J. T. ( iodd.11 d’s " ( oiiibination Landscape fa ns " (185c)) was one 
of 1 he lust, and was lire* fioni distortion, gave a flat field, and 
could lx* used as a convertible lens. In 1 No.j T. Loss is*-uc*d his 

Actinic Doublets." modified from the Collen lens, in three series 
— “small angle," / S. angle, jo ‘ to 50': "ordinary ancle," // 1 4, 
angle <»o J to 73 (lig. jj): " large angle," //to, angle 8o' J to 05A 
I hese lenses were similar to the "Globe," but unsy ninictrk al 
and more lapid. I In* separate elements could be used alone. 
Some of tln-m weie lined with .1 shutter neat the diaphragm. They 
weie siijM-iseded by 1 !»<* " SymiiKtiiL.il " lenses. 

3. Svwniiit Util Doublets. — Tins class includes objective's formed 
of two similar combinations of lenses, usually of the convergent 
meniscus form . with t heir coni'a v <* su 1 faces inw arc Is and a ilia phragm. 
between them; c.oiiset j m nl ly they are rectilinear and practically 
tree from marginal distortion. 1 util the ini induct ion of anastig- 
matii tlonblet.s they were in general use lor all put poses under the 
names “ Aplanat," " L< 1 1 ilineur." " Symmetrical. " Kurvscope," 
Ac. 1 hey are still largely used and have been impioved by the 
use of Jena glasses in their const ruction. 

The first recoup'd h-ns ot this t\ pe was Dr ]. W. Drapers com- 
bination used in 1 030 tor daguerreotype portraits, consisting ol 
two double convex lenses 4 in. diameter, with a united focus 
of 8 in., mounted in a tube with a diapluagm 3} in. in front. 
J11 1841 1 . Davidson made a combination of two single landscape 
lenses very similar to the later rectilinear doublets. Being slower 
than the Pcf/.val portrait lens its value as a non-distorling lens for 
general purposes was not recognized. G. S. (’iindell (1844) combined 
two uncorrccled meniscus lenses with a diaphragm between them 
In 1800 T. Sutton brought out his " Panoramic Jams," which 
worked on curved plates Covering about look It was followed 


Fig. 25. C. A. Stein heil*s 


trait combination of peculiar construction, working at f'yz. If was 
an improvement on wf similar symmetrical " Portrait -Aplanat," 



Ft<;. 21. — Portrait Antiplanet. Fig. 22. ('.roup Antiplanet. 
Foim 1 . of 1874. but was superseded in 1881 by the* " Portrait 
Antiplanet," 7 4 and free from astigmatism over xn angle of 14°. 


“ Porisknp." Ftg. 26. — A. SlcinheiTs “Aplanat." 

by C. C. Harrison’s " Globe Lens " (icS<>2), angle 75 0 , composed of 
a symmetrical pair of deep compound menisci, the exterior surfaces 
forming part of a sphere*. Though defective and slow it was popular 
for a Mme. C„ A. Steinheil's ** Periskop " (r8(.»5), //13 5, angle qo°, 
was a symmetrical doublet formed ot two plain crown menisci 
with central diaphragm (lig. 25). It gave a larger field than the 
"Globe," the lenses being closer together. Being nonachromatic 
it had to be adjusted lor chemical focus. It was quite iree from 
distortion, with a very flat field, and both nodal points together. 
It is considered the best possible combination of two plain lenses, 
and is still used in some of the cheaper hand cameras with fixed 
fix'us, the difference of the chemical and visual foci being allowed for 
in the camera or by adjustable lens mounts. G. Lodenstock's 
Bistigmats " arc of this class. |. Zentmayer math.* a similar un- 
symmctrical lens. In A. Steinheil's " Aplanat " (1800) the same 
principle was carried out with achromatized lenses, and a great 
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improvement was effected in the construction of non-distorting 
objectives of fairly large aperture. It consisted of two positive 
cemented Hint menisci, each composed of a flense Hint with negative 
focus outside and a light Hint with positive focus inside, its concave 
surfaces facing the centre (tig. 20). This use of Hint glasses alone 
was peculiar, former achromatic lenses having been made of flint 
and crown. These lenses were made in three rapidities : “ Ordinary," 
//(> or // 7, angle On"; '•‘Landscape,” // 12 to // 15. angle 90°, also used 
in convertible sets; " Wide Angle Landscape," f,i o tt> angle 

1 o f ; “Wide Angle Keproduction," similar to the last, but with 
sharper definition. The ” Aplanat ” had many advantages over 
previous doublets and the triplet, being more rapid, perfect lv 
syin metrical, so that there was no necessity tor turning them when 
enlarging, and Iree from distortion nr Hare. 'There was no chemical 
focus. Kach component could be used alone for landscape work 
with double locus, subject to the ordinary defects oi single lenses. 
By the use ot Jena glasses in tlie ” I'jnveisal Aplanat " (r.HtSM the 
components of this lens were brought closer together, its intensity 
increased, and it was made more portable. |. H. Dallmever had 
been working in the same* direction simultaneouslv with Steinheil, 
and in 18OO brought out his ” Wide Angle Rectilinear," // 15, angle 
100", made of llinL and crown, the front element being larger than the 
back (tig. 27). It was slow for ordinary purposes and was succeeded 
in 1807 by the well-known ” Rapid Rectilinear," // S, 011 the same 



Fio. 27. Wide-Angle Fig. 28. Rapid Rectilinear Lens. 

Rectilinear Lens. 


piimiple as SlcinheiTs “Aplanat," but made of Hint and crown , 
(tig. 28) . Ross's '* Rapid " and ” 1 ’or table Svminet 1 ical " lenses, | 
Voigtlauder's “ Fin vsropes," and other similar lenses oi British , 
and foreign manufacture are ot the same type, and still in use. They | 
are excellent for geiu-ial purposes and copying, but astigmatism is 1 
ahvavs present, and although thevean be used with larger apertures ( 
th.111 tin 1 triplets they displaced, they require stopping down to secure j 
good lnareinal fh'lmition o\er the size of plate thev are said to cover. ! 


By the use ol Jena glasses tliev have been improved to woik at 
larger aperture s, and some are made with triple cemented elements. 

I . T) iple Combinations : Old / Yprs. This class compi ises objectives 
compost'd of three separate combinations of glasses widely separated 
from each other. An earlv form of this type was made bv Andrew 
Ross (1841) for W. 11 . Fox 'Talbot, t'thers bv T. S. Archer, J. I . 
Goddard (1859), T. Sutton (i80o), but they never came int<» general 



list'. J. 11 . I )allmever's ” Triple 
Achrom.itic Lens " (1801), // io, 
angle 00', now out of date, 
was an excellent non-distorting 
lens, very useful for general 
work and copying (fig. 20). As 
made bv Dallmever. the inner 
surfaces oi the front and back 


Vic, 2o. — Triple Achromatic Lens. 


components were slightly con- 
cave, but. in T. Ross’s ” Actinic 


Tuplets" (ittoi), /,i<» tliev were flat. The centre lens was an 
at liromatic negative serving to flatten the field. 

5. Anastigmatic Combinations, Symmetrical and l 1 n symmetrical . — 
As already stated, it was lound practically impossible to obtain 
flatness ot held, together with freedom from astigmatism, in objectives 
constructed with the old optical glasses. A. Steinheil attempted it 
in the " Antiplanets, ” but with only partial success. The Abbe and 
Schott Jena glasses, issued in i88(>, put a new power into the hands of 
opticians by largely increasing their choice of glasses with ditlerent 
refractive and dispersive powers. Whereas the old glasses had 
high refract ivitv with higher dispersion, in the new ones high ref 1 ac- 
tivity wilh lower dispersion could be set against lower reiraetivitv 
with higher dispersion. 

Between 1887 and 1889 the first attempts to make anastigmalic 
objectives with the new glasses were made by 
M. Mill enzwei oi Zwickau, R. I >. Gray of New 
Jersey. F. Hartnach and A. Miethc of Berlin 
(” Rantoscopc "). K. Fritsch of Vienna (” Ajmj- 
chromat ") and Fr. von Voigt lander of Brunswick, 
with more or less success, but progress was hindered 
by the instability of some of the early glasses, 
which was alterwards overcome by sandwiching 
the soft glasses between two hard ones. In t888 
Dr H. L. il. Schroeder worked out for Messrs Ross 
the “Concentric Lens “ (fig. ;«>) issued in 1892 
(. Ph . Jour., to. p. 270). it was a symmetrical 
doublet of novel construction, each element con- 
sisting of a plano-convex crown of high refrac- 
tivily cemented to a plano-concave flint of lower 
refractivity. but about equal or higher dispersion. Both the 



Fig. 30. — Con 
centric Lens. 
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unccmented surfaces were spherical and concentric. At //16 it gave 
sharp tlelini turn ami flatness ot field with freedom from astigma- 
tism, distortion or flart over an angle ot 73 . Il was an excellent 
lens, though slow, and has hem superseded by the Homoccntric " 
and other more rapid anastiginats. Dr Raul Rudolph, of Messrs 
Carl Zeiss & Co., Jena, worked out in 1889a new and successful method 
of constructing a photographic olgrrtive bv winch astigmatism of 
the oblique ravs ami the want ot marginal definition due to it could be 



Fig. 31. — Anastigmat. Fig. 32.— Anastiginat. 

Series II. / 03. Series HI,/, //y.* 

eliminated, without loss of rapiditv. S" that a comparatively extended 
field could be covered with a large apen lire. This he did oil the pi 111- 
ciple of the opposite or opposed gradation of the retractive indices in 
tlie front and back lenses, by a 1 ombnution of* tun dissimilar systems 
of single lenses cemented togcthci, the positive element ot each having 
in one case a higher and in tlie other a lower retractive index than tli .t 
of the negative clement with which it was associated. 'The front 
system, relied upon tor the correction of spherical aberration, was 
made of the old glasses, a crown positive of low and a flint negative 
ot high retractiv it v. whilst the' back system, relied upon lor (lie 
anastigmalic flattening oi the field, was made nl the new glasses, 
a crown positive ot high and a Hint negative of low refract ivit v. 
Both systems being spheiicallv and chroma! icallv corrected for a 
huge aperture, the held was flat tenet 1. the astigmatism of the one 
being corrected bv the opposite astigmatism of the other, wilhont 
destroying the flatness ol the Held over a large angle (see E. Jb., 
1891 and i8-m; M. von Rohr’s lies uhnhfr, and O. Liimmer, Photo- 
graphic Optus, tor further details). They were issued by Messrs 
Zeiss and their licom res (m Liiglaml, M< ssrs Ross), in 1890, in two 
ditlerent types. The more rapid had five lenses (tig. 31), two of 
ordinary glasses in the irnnt normal acliromat, and three 111 the 
back abnormal ac hromat , two crowns ol veiv high refract ive power, 
with a negative llmt of veiy low retractive power between them. 



Fig. 33. Anastigmat. Fig. 34.- Satz Anastigmat. 

Series VI Series VIu. 

'Tlie fifth lens assisted in re moving spherical aberrations of higher 
orders with laige apertures. 'The second type, seiirs 1 1 \a . jj 9, 
1 8< )9 (lig. 32). had only two lenses, the functions ol which were as 
above. These combinations could not be used sepaiatelv as single 
Jeilses. 'They are now issued as ” Riotais ’’ senes J \a., p 8; lib/.. 
/,9j V., /;’ 18. in 189T Dr Rudolph devoted himself to pel let t mg 
the single landscape lens, and constructed on the same principle a 
single combination of three lenses, t he t cut ral one hav ing a reflective 
index between the indices of the two otheis, and one ol its cemented 
surtaxes diveiging, while the oilier was converging. At f/i.\ ^ this 
h'lis gave an anastigmat really fl.it image with irecdum from sphem a 1 
aberration on ot oil the axis. It was, however, not brought out till 
1893, as a convertible lens ot ” Salz Anastigmat," senes VL, // 14' -y 
and VL/., //‘ 7 * 7 (ligs. 3^ and 34). J11 the meantime l)t 1 * 1 . von lloegh 

(•('. B. Goerz) and Dr A. Steinheil had .dso been winking at the pio- 
blem and had indepeiioeiitly calculated lenses similar to Rudolph’s, 
but, whereas he had devoted himself to pei feeling the single lens, 
they sought mme perfect correction by combining two single am. 
stigmata: lenses to torm a doublet. Dr Rudolph had had the same 
idea, but Messrs Goer/, secured the pnoiity oi patent in 1892, and 
in 1893 brought out their “ Double Anasiigmat," now known as 



Fig. 35. ^ 

Ross- Goer/ “ Dagor." Series III. Ross-Goerz^ Series IV. 

“ Dagor." It was the first symmetrical anastigmat which combined 
freedom fnun a -ligmat ism wilh flatness of field and great covering 
power at the large aperture of // 77 (fig. 35)- ikith these types ot 
Zeiss’s " l'rotars " and Gocrz’s " Dagor " anastiginats have since 





PHOTOGRAPHY 


been made hv Messrs Ross in Kn inland. Messrs Steiulieil biouehl 
out their first “ Ort hostigmats " in iSo v but. owing l<> ptleul dilti- 
cult i*s \\ I'M 1 unable lo inanut.icture 1 lie in in (ienu.iuv, and tin v wne 
issued la t < r in Fiance and Fnglund. They were followed be a m i raid 
tvpe, whit h has .since bet n issued ill several sei ;es bv Mesa-. Sleinheil 
and bv Messrs Heel; in Ragland (li *4. ;<»). A*, cooling to In K. 

Steuihcil (li. J(/., 1 Si j 7. p. 1 72) this lens was an application ot two 
pnnuples ieiognized by Dr A. St 1 liiheil as neci ss.u v tor 1 lie spherical 
and anast igmalie tone* lion of a leu -.. I le .1 1 1 <mpt *-d to t any them 
out in the Aiitiplnuet but was pie\».ntid bv the waul oi -ui:- 
d »le gl.i ,s. lie taiind th.it ior romciinii an ubji.lr.e 

should h.;\e tlie separating siiiiace briwcen two media nimnVf 
toward-; the medium ot higher retraction (new acliiomat), and ior 



Fin. v'> Steinheil’s Fin. 37. “ C'olhuear. 

“ Oi lhosii>pnat.” Sin*-. 11. 


these lense-. are designed to be fie.* from diaphragm <-oi re lions, 
while the local power ot 1 lie negative lens is m;ide as closely (|ual to 
the combined focal powers ol the two positive lenses as may be 



Fin. ;;o. -- l ‘ Cooke " Pn rlraif Lons. Fig. 40. “Conk " L 11--. 

Aperture //4 ■ 5 . Series III. 

neeessarv tor the flattening ol the field and correcting Marginal 
astigmati -m. 1'hcv <uv not convertible, but .irrangeiuc'iit a re made 
lor replacing the back bus bv a low pmer extension J -ns (j'!i. 
Jomti. 1 Mo , :o. p. oj). Senes III., / '< »• 3 (tig. jo), and sines IV., 
// 5*0, are portrait lenses. In the larger objectives o! - Mies J £ . 
the bac k lenses are adjustable tor uiulorin sharj) deli > » 1 ti* m .a* a sott 
diiiusiimoi locus, lua late r series VI. (i no/) , //yo, tins a< 1 1 u-.l men t 
Jor dittiision e i;i\en to the trout lens and is so arranged 'n j*orlrai 


sf'hcrictil correction tin* separating surface .-hould be u>tivt.\ towards 
the higher retracting medium. A fully conet led cemented lens 
tamint. tlieretore. be made with less than three glasses, but with 
imcemented lenses an air-spate may lorm one of the media. In 
iSv)-, I >r I). K.u*mpti r woiked out the I'olhncar ” lor Messrs 
Yoig 1 kinder. eon -.ti uc ted on the same principle-. as tin* " Orllio- 
stigmat," type II., and similar to it (tig. *7). It is made in three 
senes; II., j 74 and /‘eg; III., /VS and /'/ / (<■ onverl ible) ; IV., 
//iJ'S, and the apochromalie colhnear //I S, calculated l»v hr II. 
Hatting tor three-colour reproduction, Ac. (/-*/;. fom., i<)oi, 25, 
p. M i ) 

In 1 Sf).j Pr b'udojph extended the application of his principle 
by combining the old achromat and the new at hromat into n single 
quadruple * emrnt-ed lens (Tilt. 3M). which, at cording to I. K. hall- 
meyer. was the most perfectly corrected single lens that had been 



Si rie- VII. // r ^ 5 . Series VI 1 a. //ft* 3. 


lure that the diffusing adjustment and 111-. diaphragm t <111 b ■ > *j)erated 
lrom the back ot tin* i.mvr.i while yawing the tocm-iug .-.no 11. 
A -.petial iullv ».onet ted " Proe ess " li 11 . on lie- s.um gem ral 
priiuijHe has recently I»cmi brought out lor three-t olour work and 
tin*' hue reptoduc lion. \nother distmt 1 1 \* new t \ pr ot uuum igmatu. 
objective imuhing several new jnnuiples ol construe ton w is 
patent r. I by !t. L. Aide, in iM^y and brought out by Me- r-. ' 'all- 
mover in three *-erie--, under lii*- 'name ol “ Stjgmalic " (/ h /t urn., 
iMc>o, 20, p. 117). It al-o approaches the tnplet e oie i rm 1 1011 and 
depends on the mti o.lui t ion ol air-spaces between the component 
len-.e-.. Aoordiii” to Aldis, three conditions inusi be o|»s<i\ed to 
obtain a Hat field Iree Irom marginal astigmatism : (1) \ lie umu rgmg 
lenses must be ol I »i ig h , (he diverging ot low, retractive index; (2) 

] the converging ami di\ urging coinpoiients must be separated bv a 
j considerable interval; (p tlnck meinseiis glasses should be used. 
! I he tirst ‘‘ btigiiinh* " was a portrait lens, series I., 1 Mp9, //. It 
! fias been made 111 two luring hist with a triple trout lens, and a bac k 
negative system tormed ol a single thick crown lens ol high rvirac- 
i li vi ty with a negative <.«■- 
| uiented meniscus. In the 
j second torm (fig. 4!) the 
, trout component co.iM-ts 
I of a cemented positive and 
negative, and boLli parts 
ol the hack component 
are cemented lenses. All 



evolved up to tqoo. Dr Rudolph having succeeded in obtaining 
lreedom lrom spherical aberration and astigmatism, and also in 
eliminating coma (/Vo Jo>*ru. 1001, 2-), ju oM). These buses wen* 
issued in 1 M9 5 as sere s \ II. singly and VI bo, in combination-* now 
known as "Convertible Protars," and the earlier series VJ. and Vb/. 
were withdrawn. The single lenses of series VI I,, // 12*5, angle tty, 
have great anastigmalic fl.ilne-.soi in M and onlv verv slight margin, d 
distortion, a condition not realised before in a single lens, | he rela- 
tive rapidities ot the double combination-, ol series Vila, varv lrom 
//O’ 3 to //; S, according to the lenses used. They are ex* client lenses ; 
for all general purposes. I 

In their "Convertible Protars," seru s IV. (iqo.s), // 12*3, angle 1 

0 > \ Messrs Z<iss have simplified and cheapened the rotistnu lion 
ot these lenses bv the use ot new Jena glasses, so thac they oiiNst 

01 t hr* instead ot tour lens elements cemented together, while 

possessing the same high efficiency as series VII. 1 hey are issued 
as " single " or “ double " Protars. //i2’5 ami //o-^ or ' f/j. aL<» 111 
sets of thr« e or tour objectives ol *lifierent loti, which are* ( om billed 
to give j>i(.tures oi diit. rent angles of ck-w from the same standpoint. 
With both series when using the “ Piotar " lens singly, it shouhl ' 
be screwed beluml the iris diaphragm ot tin- mount, to avoid mrva 
turn ot the field, ami when two such Fuses are combined the one j 
with the greater local length should be placed m inmt. j 

In 1895 Messrs (loefit patentc’d a flouble auashgmat, //s ,f >, willi 
• juint uiile single len-* components as a convertible leils, lor which 
gn .i »er sharpness ol ilefimtion and mteiisitv, with jierlei t lieedom 
Ipi,.i astigmatisiU and distornmi in tin- single Inn, were il.nmcd. 
It was issue<l in ^l$9\ but, like an earlier analogous quintuplet ol 
M* sum Tiifner & Reich (iS 93), it has not tome into use on a< count 
ot the coif and difficulty ot (.*>n inn tio-n. The latter firm, however, 
brought out 1111906 a new svmiu- trical (|uintuj)lel at //o-M. 

A triple anastigmalic combm.it ion containing remarkable new 
leatures, constructed and patent** 1 , by II. I >. Taylfir, was issued in 
i.mj 5 by Messrs Taylor, Taylor A Hob-.on under the name ot the 

( onke Lens/’ and later by Messrs V* net lander as th«* " rrijile 
Anastig'iiat." It consists of three single 1* iis<-s, two of them positive 
crossed h n-.es ot crown glass with high retraction and low^ljspersion, 
with their most convex sides outwards, and between them, in Iron! 
of the diaphragm, a single biconcave ot light Hint (lig. yj). All 
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the converging lenses are Fig. 41. Stigmafic portrait la ns. 
of dense baryta crown, Scries I. 

while both the diverging 

lenses in the back coinj onciif are a light silicate crown. It is 
Iullv corrected lor spherical and 1 hroinatn aberration, iree Imui 
distortion and nearly so lor astigmatism, giving cqu.d illumination 
overaii.it hebloloo '. I 'illusion ol I*k us 1-. obtained by uiim rew 1 ng 
the back cell. Series U. (1M07) is on tin- same pninij»h- but difnr-, 
111 construction, working at /,o over an angle ot S3 ' as a mn\srsal 
and convertible lens (fig. j2). ‘I’lu* I . 

Iron! or back 1 oinponent can be used A 7* \ \\ 

alone, giving the choice of two local L\ / \ j \\\ 

lengtli-., 1 J ami twice the* local ! if \X\ 

length of tiic* complete 1 ns. '1'lie j — — .j^_| Lll 

jirinciples ol its eonstriu lion were j II 11 

descrilxd bv T. R. Dallim yer ill /' h . / / \ J/J 

Joitrn. 1M97. 7.1. p. if >7. Series III., \ j \ / \ JI 

//7’5, will at // 19 give sharp dciini- V— - -\| /— c- — W:./ 

fion over a plate two sizes larger. ,, , ^ .... . . , 

The single components are 110L con- ' * 'r]‘ l R A 1 

v.Tlibl.-; S'r,.-, II. 

In 1 Mo 7 Messrs Zeiss issued lh(* " Planar," an objective oi large 
apetture base*l on the pnmijjle ot the Gauss telescope objective. 
Jt is a symmetrical doublet, e ich element cmisisting of lliree lenses, 
Mh* two inner ones being a doubh convex and a double coiica\e, of 
ecjual relr.utive but dillerent disjiersive jiower, cemented logcthc-r 
and separated by an air sji.ice from the outer convex me nisi us (tig. 
43). Its special |»oints are its good colour currec lion, large relative’ 
aperture and intensity, varying lrom //po to /.o, with ju-rfectlv 
sharj) de-inn 1 1011 and anasligmatic Hat ne ss of tie'ld over an angle ol 
Mew lrom <*j j to 72 '. It is a very rajud wide-angle b-ns tiselul for 
instantaneous work with the einf inatograjHi and hand cameTus, also 
lor jiortraits ami groujes, j*hoto micrography and enlargements or 
reductions (sex' li. Jl> ., iMejX, j>. 7c), Von Rohr, j). and Rummer, 

p. Mi). Apochromalie jdanars with reduced secondary sj>ecirum were 
Ijroughf out in I0‘M for three-colour jdiotograjHiv, and are also 
usetul tor astroj)liotographv, the circle of diffusion being ve ry small. 
The " Fnar " (igo*)), j'y 5 m t he smalle r and //< »* 5 in tin* larger sj/es, 
angle Oj J to was a further improve-nient by L>r Rudolph. It 
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consists ol two iinsymnulrual combinations, each formed of two 
single lenses i -I \< i \ trail parent glass, ilciisc l».iryt:i (-Town ami light 
llinl, separat'd by positive ami negative air-spaces (tig. j j). d in* 
separate hal\< , laiinot bo used as single lenses, neither being iullv 
corn rtol for • olour. Ll is well adapted for portrait mv, group; or 
landscapes, e p< ; ndlv lor rapid hand-camera work, on account of 
its iovcrinp pmnr, with freedom troin astigmatism and sharp 
(Iclmiliou with large relative aperture. 



In i cSp.S .\h ,srs Goer/, patented their " Houble Anasligmat: (Ylor,” 
sinus t b . , //] ;) to H is a symmetrical doublet, each element 

coii'.isliue ol two thin .single lenses: a positive of high and a negative 
ol low relr.u live index, separated by ail air-space (lig. |s). ll is 
derived Irom the triple anastigniats by decreasing the retractive 
power oi lin* central convex meniscus to the refractive* power 
of air, so l hat il becomes a convex airspace between a double 
<;onv<x ami a double com nve lens, L« v; deeply curved surtaces 
ran be gi\<n to the lenses, and the doublet gives anaslig- 
malic ilalness ot field over an angle' of (>2 :> to f»o\ equal to 
the lie's t an.' -iliginats with a still larger .aperture. Series It. ,//<*•;, 
is similar and recommended for hand cameras, the aperture 
being small i r. Goerz's “ Hypergon," (1900) jjz 2, angle 1^5°, is a 




symmetrical doublet of remarkable construction, consisting of only 
two single semi-globular, very thin lenses, with diaphragm at the 
centre of curvature between them. Astigmatism and curvature 
have been eliminated, and definition is good over the u 1 mi\c wide 
angle with no distortion. Chromatic aberr.it ion is 11 n corrected, but 
compensated for by using a small stop. A star mask is titled in 
front oi Hu* lens to allow tor tailing oil of illumination towards the 
margin (E. Jh. t iO‘>i, p. lop. l‘be “ Syntor " (iqoj), Series h/ f , 
//(>\S, angle <>| to 70', is on the same principle as t'he “ Color," but 
cheaper, lor use in hand cameras or telephoto combinations. The 
Alelhnr,” series V. (190 0 , // II, is a lens wit h diminished suondary 
spectrum, lor three colour reproductions, hall-tone pioccss vvoik, 
am 1 general purposes. It is a syminetrii.il doublet, each element 
consisting of a negative and positive separated by an airspace 
(li_f. .g>). The neg.ilive is composed of three' cemented lensc s, 
which correct tin spherical ami chromatic aberrations more Iullv 
than hitherto possible, so that all the colours of the spectrum are 
Ionised in the same iu\ .triable pi tne. ll gives great crispness 
of definition at lull aperture' (\Y. Xsc hokke, /:'. Jl>., uni, p. H'fj). 
l ioerz’s “ I’anta,r,“ //(>•;, (190 j), is a convertible plens anastigmat, 
and an improvement oil tin* “ Dagor," in that the single elements 
are completely corrected for coma, and thus torm elhcient fong-toc us 
lenses lor landscape', Ac., at ail aperture of // 12 s, while the doublets 
formed by various combinations of the single elements are universal 
objei lives working troin //*>’ S to fj’/'J. The single? elements are 
similar to those ol the " Dagor," but have an additional negative* 



Fin. 47. Aid is Lens. 
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lens at the back, so that the oute r two of the three cemented surface's 
have a colle'idive and the inne r one a dispersive action, by which 
coma is eliminated {Li. J 0 .„ 1005, p. 55)- 

In too2 H. L. Alelis issued the* “ \ldis Lens," //f», a doublet 
composed of a cemented meniscus in front and a single* double- 


convex back Ion-. It is a long-focus objective with short back focus, 
and is made in two forms, series 11., /o (tig. ^7), and series HI. 
(TQ04). flj’j (lig. 4‘S). In the latter the* back element is vo*y thin, 
and tiie lront combination of infinite local length, llv discarding 
the symmetrical form --.implicit v 1-, secured, while open or reflecting 
surfaces an* avoieled. Special aite*ntion has bee*n paid to perfect 
correction of spherical aberration m the* centre ot the held. It is 
lighten*, smaller and cheaper than sene, II. The “ Due) " lens of 1 lie 
sime maker (1907) is intended 1o replace the trout lens and double 
the fot 11,, but with less rapidity and without any loss ol quality. 
The? “ Trio " (190*) is similar, but only increases the focus one and a 
half time- and is thus more suitable* ior taimrasof short exte nsion. 
I'he' AMD “ < >xvs " anastigmat, Series II. (190*9, f/y( 15, angle Ny\ 
is an improved lorm. Being an unsymmelrn al cemented doublet 
it is free* from the* defects int dental to air spaces and is constructed 
to giver more perfect correction leu* Hat 1 less ot he ld with large aperture 
and w ide angle. 

Il is gem-rally stated that it is impossible to make a spherically, 
ehromal ic.ill v and an istigmal icullv corrected photographic ol)jt*e live 
with t he old eiptie'al glasses. K. Martin, eit Messrs Busch of Kathenow, 
has, howe*ver, shown (/*. //»., 1902, p. nS) that it is quite possible to 
eh> so with a system of separated lenses, and that it is bmnaterial 
whether the index e>l the? flint or the ero\vn is the higher. An 
anastigmat on this principle was issued by Messrs Busch in 1902, 
as the “ Umnar," series 11 T. , / 7 / ■ 7 (tig. 40). Series II., //.y r ,, angle 
75°, and I., IJys, have since been issued, ll is a symmetrical 
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eloublel, each eleme nt consisting of a negative Hint meniscus of 
higher refract ion, and a positive crown of lower retraction with an 
air sp.ue between them in the form of a negative lens. The bail* 
element can be* used alone. 1 he “ Lum.ir " series, by C * . Rodi n- 
stoek, is similar. In 1902 Messrs Ross brought « >n t the “ H01110- 
centru ," a svmmetru.il doiibht, each element consisting of a nega 
live* and positive meniscus scpaiat<*d by an an-spa< e (tig. .so). It i-, 
constructed so that all rays oi light emanating from any one point’ 
ol I lu* object are converged again into one point*in the image. It is 
also quite toe from spherical /ones, is nut altered 111 ioms with 
dilleieiit diaphragms, and thus has exquisite tiffining power. TTic 
coloui com-cLioii is so ])<*i tec t that the dilierent coloured images are 
identic.il in size and position, thus rendering il specially suitable 
lor tin (T-coloiir and jmo< ess work. 'I'he bat k lens c an be used alone, 
with diaphragm-,, as a single leils of about double the locus ol the 
doublet. It is made* ill several series : IL, and 111., //<>* 4 , lor 

rapid and instantaneous work; V., //N, for ordinary purpose's; VI. , 
// s, lor process work and three* colour reproduction. A l.Lt* r series, 
IV. (1907), “ Compound Homoeeiit ru ," fj b*tt, dillers Irom thcOthcrs 
in being a symmetrical doublet composed of two triple cemented 
elements, very close togetln r and separated by a diaphragm. H is 



specially suitable* lor outdoor work, also lor copying and enlarging, 
having good covering power. Zeiss's " Tcssar " (mnj) is a rapid 
uiisymmetrical doublet, iormed of two separated uiuemented posi- 
tive' and negative lenses in the front element and aremented im*ni-,cus 
at the back (tig. 51). I lu* two halves cannot be used separately. 
The glasses used are verv transparent, permanent and lessen the; 
secondary spectrum, 'three senes are made bv Messrs Ross, lc., 
//pj for < Kiematographic work and portraiture, and jj y : 5 lor hand- 
canura \v«»rk and purl rail ure; II/c, //<>“ 4 for general purposes, and 
VIII., the ” A))oc hromalic Tessar," specially corrected lor three- 
colour work and reproduction. They all give fine definition over 
a large flat field, tree from any zonal aberration. The fjy 5 portrait 
lenses, with double the field and covering pow*(*r of flu; l’ct/val lens, 
are anast igmal u: and lrec* trom distort ion. Alessrs \ oigl lander's 
"Heliar" (1902), /cp.s, angle 50“. calculated by Dr H. Harting, is 
in objective ol large aperture, suitable for portraits and very rapid 
instantaneous work, being well corrected for astigmatism, coma and 
curvature ol field, with freedom irom Hare. It is a triplet consisting 
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of a central negative* lens, with cemented double Iron! and back 
lenses (tig. * lie negative lenses are of light silicate Hint, tin* 

two positive of the heaviest baryta crown. Besides being a rapid 
universal lens, it is specially suitable tor halt-tone process work, 
with a large diaphragm (/•.'. Jh, % 190^, p. 117b the “Dynar” 
(igo{), /<>, angle ho. is ot somewhat -annlni ouisii uctiou, but 
ditters trom the " liehar ’* in t ho positive lenses ot the cemented 
pairs being outside instead ot towards the central lens. It can only 
be used as a whole. It is made ot hard colourless Jena glasses, 
giving great brilliancy and uniformity ot illumination over a large 
angle, and is specially adapted for very rapid hand-camera work. 

Dr K. Steiuhed - “ I’noforal ” (io*>j), /, t'5 is a svmmeirual 
doublet, each ehmieiit consisting ot two single separatee 1 lenses ot 
espial retractive power and ot equal locus 01 opposite signs, liem c 
its name. Bach hall can be used as a single lens with small stops. 
In its construction a <pute new principle was followed, the separation 
ot the lenses tultilling an linpoi t.int pail 111 the colour conei lion, .is 
explained by Conrad Ike km /Vo foinu. (loop, q.j, p. 177. 1 his plan 
satisfies the lVt/val condition and removes its rest ric tioiis, so that 
a lens ot / ' 4 ■ 5 can he produced with telesiopic central deimilion, 
perfect lr«’*’dc>iu trom distortion and tlarc over a flat held ot 00 \ 
with great equality ot illumination (tig. sp. t hey are made by 
Messrs Beck m two series: 11 .,/ 4-3. tor portraiture, rapid hand- 
camera work, telephotography and projection; and 1 .,//<>, in which 
the lenses an closer together, lor hand-camera work and general 
purposes, T. \rbep’, “ Kuryplan ” aiiastigmats (loop, made by 
Schul/e Bros., I ’■ n -(lam, are apoihromatic objective^ ol quite new’ 
construction, gning pertect detinition with largo apertures over a 
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wide angle, mi ’>• in tour sene-; : I., //p-:, am.de So , II., //vo, angle 
on’; III., t o-.s to 7 - y, . angle .sg ; !\\, / They .ere symmetrical 

doublets, e.u !i el-, meiit consisting ol three lenses, a new aihrom.it 
formed ol a biconvex <>t In a\ v ban ta e row 11 ot high relra< ti\ ity and 
low dispersion, si-p.tiate-l bv an .lii'-smo' itotu a positive nic-m-a us 
of the same baryta crown, with is com a\e side towards the dia- 
phragm. In sein-^I., / .ps. the two positives are placed outside 
pig. ;,p, in se nes II. and III. they are 111 side. I lie single elements 
are hilly corret led a.st igmatn ally and chromatically, and can bo 
Use 1 singly at double tile loi Us l/:. Jh, |i)nj ( p. {p. 

Beck's “ I sostigmar ” (1007) 1 -- a new an. 1st lg mat showing a dis- 
tinct departure trom the ordinary prim piles . >1 construe non, m that 
it does not tultil tin* Detzval condition that the -aim ot the final 
powers of its individual h uses multiplied bv the reciprocals ol then- 
respective refractive indices should he e<pial to zero, or ill/, id) ( ’• 
two separated thin single lenses in tin*. 
1 rou 1 clement and three' in the back 
(tig. s;>)- In departing from the 
lVt/val condition very low power 
leiise-, ran be lord, thus reducing the 
mill cl errors to be corrected; no mdi 
vidtial component having a shorter 
focal length than one-halt that o! a 

complete ob|ec live. A -pec ml tr.it un- 
is the excellent mrn c t ion ol the oblique 
Km. 55. -Back’s “ Iso- spherical aberr.tt ions and central ab'-r- 
ral ions, giving a practically Hat field 
without astigmatism over angles trom 
hall combinations can also be used alone with 
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diaphragms a - long locals lenses ol different ton (/V/. fount. 1907, 4 7 , 
p. 191). It m issued in six series : 1. (ioo.Sj, / p-,, large aperture, 
scries, for reflex pre ss work and portraiture; be, //o- : - )% angh’ 00 <- > , 


latter is \ 1 tv useful when an extended use of the rising front is 
repaired, either at a wide or ordinary angle*. V. (ur^), fj ii, 
1 ’rocess ” lenses spec mil'.' corrected to give' a Hat Held toi copying. 
Filey can he lilted w it li suitable reversing prisms. VI. (i 4 , ’*S), //yn, 
variable porti.nl lenses, adjustable tor sharp or solt delimiioii from 
the back ot the camera while lot using. 

file above represent the pmuupnl types ot aiiastigmats, but 
m.lliv more objectives ot the kind, triple- n* - tpiadruple, cemented 
or imcemrnted, with nil -spaces, in many modifications, lm\c* bec-n 
issued bv 1-aiglish and toreigii makers. 

o. rcltphi'toitiuf'liu Obhitiiu .s. For some years pad special 
objectives, or .1 1 lac hiueiils, have be e n constructed ten phot« -gra jiliing 
near 01 distant objects on an t-nlaiged sc ale w ith an cudinarv c amera, 
the extension recpiiied being veiv mucli less than would l-c needed 
to obtain ail image ol the -a me l -i/e with an oidmarv long toe us lens 
without enlargement. I hcv consist of a combination of .1 positive 
converging with a negative dispensing lens, by which the image is 
jm keel up and enlarge d to varying degrees, amending to Ike system 
of lenses used and the- extension given to ihe camera, thus pioducing 
the same effect as a posi t iv e lens oi very much loiigei focus. Knlarged 
images of this kind can also he made l>v a coinbm.it ion ol Iwo ce 11 
verging lenses, one of tlicm loriiung an image ot Ihe object, winch is 
received on the oiliei ol shoi lei toe us and piujected on the sensitive 
plate, being enlarged mote nr less according to the optical conditions 
and relalive positions of the l uses and sc n ative plale. The photo- 
heliographs at Greenwich and other solar observ atones, designed 
by Warren tie la line, ale on this principle, l’ortable apparatus 
of the kind was made 111 t.Soo bv’ MM. Borie and dc 'Foiu nemire. and 
l.itei by Jarret, but this svMcni requires much greater exb 11 - i< >11 ol 
: the camera, entailing nmie* loss ol intensity of the image, and has 
never come into use. 

! The modem telephotographic combination is generally looked 
j upon as an application of the principle ol the " Bailow ” lens, but 
| it really goes back to the Galilean telescope (r. mio). J. If. 1 01 ta 
! mentions the combination of concave ami convex lenses loi giving 
\ enlarged and clearer images of near and disfanl object - (Magtii 
i Nuturuhs, lib. 17, cap. 10, 1 3S9). J. Kejilei showed that bv r a com 
bination ol a convex with .1 lomavc lens images of objects could be 
ileputed on j).i per ot a lai^er -j/e tli.iii bv the convex lens .done, 
but reversed (/ )iof>h ur, J irb. <v. iniij. Chtistopher Schemer 
made* use ot tlie same principle in his " J leliosrope " for solai observa- 
tions (/bi6U / /s/me, i.qi. \ 11 i'-;<>). h. M. Descliales and J*. Z. 
Ti alter also de alt with the questn.n. and in J. Zahn’s (hunts mtifi 
nulls I claf lof'h 11 us (loNo) we find ligured a reflecting canu-r.i 
fitted with a compound cnlaigmg lens on tins principle. In his 
•\ "I'ti Dwfihitit ( 1 1 •<).’) , \\ Molvmux lias given some interesting 
pi ol ilct ns feu calculating the jmsmeui ot the compound locus e>t a 
convex with a concave lens, a No the angles subtended bv .111 object 
oil the focal plane. If for the simple mice nice led glasses then used 
we substitute a system of pliotogiaphie'ally collected positive- and 
negative lenses, suitably mounted, and put a sensitive plate in place’ 

I ol the papc-i. we have the model 11 t cle-photographic. arrangement. 

I. Dorm see ms to iavc been the’ fust to use a combination of this 
kind tor photographing an eclipse- m itt-,7, and later for te rrestiial 
objects. It (iinsistt-d of a .-mail acln omatic single lens combim-el 
wiih a concave’ lens. Many attempts weie aiteiwaids made in 
1 lame-, .iiiel also in Fnglaml, 1o utilize l lie- pimciple, but special 
h‘Hs<“- lor t lie- j mrpo*- e w ei c not av ailable. Ad. Ste inheil e oust i lie ted* 
* 'He ill I8«Scj lor tin- Brussels ( >bserv atoi y, and anolhei in 1 So<» tor 
the- Mai me Depaitnieiit 111 Beilin. In 1891, curiously enough, 
lliiet- suc h combinations were* worked out <piite independently 
ami patented, by T. K. Dallmcycr m London, A. Miethe in Berlin 
and A. Duboscej m J j ,ms. Sim <• tliat time these combinations 
have been gieatly improved |>v increase in the working ajiert ure-s 
ami re-elm t ion ni size and vveighl, :-o that lliey can be- used in band 
1 camera*-. Tlnv aie- e-xe e e dingl v valuable- leu' obtaining details ot 
. inaccessible objects at a distance, whether niclnteetuial or topo- 
graphical, and lor photographing animals without approaching them 
too elosi ly. Baige ]»oi Baits can also be’ taken with much better 
pe rspe-e t iv e ctte’c ts and more com e-me lit Iv Ilian 
1 hv using long-toe us lenses much ne an t to 
| the sit tei . With J»c very perl ect telcplioto- 



long locus, fo/ jKirtraiturc*. <S:c. ; 1 1 . . /'-ptf, angle* 70°, for general use*, 
III. fly 7, angle f>5\ similar to II. but less rapid; IV. angle* 90 ; 

wiele angle, giving satisfactory definition at lull aperture* oh-r an angle 
from 80 to K-jA Having such a large reserve* ol co\ e*ring power the 


graphic objectives now available the loss of intensity of illumination, 
which no doubt was ihe bar to eailv pioeress in this direction has 
be-en overcome’, and definition has also been improved, so that snaj>- 
sliejts can teadily be made with combinations ol high intensity, while 
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with those of ordinary intensity llu* exposures are not unduly 
prolonged, and good delimtimi can he obtained over an extended 
lichi. 

The option] principle on which these* combinations are based 
is verv simph and will be understood from lig. 50. It depends 
mainly on the tact that in order that a real image may be thrown 
on the Miem ot an object AH, the rays proceeding fiom it, which 
pass through the positive sysiein L ]t must coine to a locus at a 
poini / within the secondary locus /" of the negative system L,. 
balling within this limit, lliev will bo intercepted by 1 *. and made* 
less lonvergenf. so that instead of coming to a focus at /, they will 
rout nine to converge till they ieach the screen at j" , and will there 
form a propm tiunally larger image a'b* of AB than the image ab 
given by t lie* positive lens alone at /; just as stated in Kepler’s 
problem. Moreover, this image* a'b' will be of the same size as it 
it had been pmducecl directly by a positive lens L ;i with a focal 
length equal to If"', and this distance is the equivalent focal length 
ol tlie entire system. It can be found from the formula F — hfjd, 
where /, and / ,, are the local lengths ot L, and L, respe*cli\ e*lv, and 
d — /, j- /., — s, being the distance between the lenses. In many 
instillments ol the kind a scale showing the value of d is engraved 
nil tin* mount. If the rays from AH come to a focus in front, of 
L.,, on it, or b* vornl /", no real image can be projected on the screen. 
Then- is therefore a certain limit, which is greater in proportion to 
tile* length ol focus ol the negative system, within which the focus 
ot the positive system L, may fall ami produce a series of well-defined 
images on flu* screen, which can be varied in size' by altering the 
amount ot separation of the two systems of lenses within the above 
limit, and the distance of the screen from Kj. E\eiy change in the 
position of the screen will involve a corresponding adjustment of 
the lenses. I'he greater the extension of the camera and the closer 
flu* lenses, the greater flic size of the image, and vice, versa. The 
camera extension tor a given magnification can be found by multiply- 
ing tlu* local length of the n< gativc* system by the number ol magnifi- 
cations, less one. The magnification produced by a given camera 
extension is found by dividing the; latter by the focal length of tlu* 
negative system, and adding one. 

In it - tisu.il form (fig. 57) the telephotographic combination con- 
sists oi. a quick-acting portrait Jens, or an anastigmat ic doublet of 



Fte. 58. *' Bis-Telar." 

illumination from a given 
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Fie. 57. — T. R. Ihillmeyer’s Compound Telephotographic Lens. 

large aperture and relative intensity of suitable focal length, fitted 
at one end of a t ube, in whu li slides a smaller 1 11 be cai i ving a properly 
corrected negative system, which may vary in focus, bul must be 
ol shorter locus than the positive (usually about liall); the shorter 
the focus the greater the magnifying power tor a given extension of 
camera. The amount of separation of the lenses is limited on the 
one hand by the position of the focus oi the positive system, ami 011 
the oilier by the focus of the negative system, as explained above, 
and ran be adjusled within these limits by a rack and pinion. The 
tubes are adjusted so that when closed up tin* two foci may Coincide, 
or nearly so, and d - o. or its minimum value; and when opened 
to their fullest extent the iot us of the positive may Jail upon the 
negative svstrm, or so that d may not- exceed the focal length of the 
negative system. Within those limits tlu* focal length ot the com- 
bination will be positive, and a real image formed on tlu* screen. 
Several hums of them have been brought out bv various makes, 
some*, as Zeiss’s, with a special positive lens, others for use with ana- 
stiymais and utlier Ruses of large apertures. The negative lenses 
.1 1 < * also made of various powers. 

Messrs 1 >nll mover's “ Adon (T902) is a tolophotograpme lens, 
for use with hand cameras, composed of two achromatic combina- 
tions adjusted tor parallel rays, a lroiit positive lens jl in. focal 
h ngih, and a back negative lens of 2( in. focus. These are mounted 
lo p- nuit of great variation in the separation, so that when the 
“ A ( 1 < >ji " is fixed on the front of a suitable lens, near or distant 
objects may be taken 011 an enlarged scale without altering the 
focus of the (.muM'a, or the enlargement can be varied with further 
extension of tlu* camera. Used alone it is a complete telephoto 
k*n- ol moderate magnifying power, and will cover plates 15 in. y 
12 in. In 1 903 a special form, the “ Junior Adon " was made in 
three kinds fur use with kodaks and similar Inkling hand cameras, 
single and double extension, giving a fixed degree of magnificat ion 
without loss of rapidity, while focusing can be cilcctcd by scale. 
It is intended to replace the front lens of an K.K. or anasfigmatic 
lens and cannot be used independently. Messrs Busch's “ 1 5 is- 
Te'ar ” //q (1905), is another compact fixed focus telephoto k-ns, 
specially for use with hand cameras. It is a complete lens in itself, 
requiring no attachments and can be fitted to a central shutter. It 
is made in three sizes magnifying from two to three times. An im 
proved form of this lens (1908), working at the large aperture oi 


[ ffj, is similar to an old form of “ Dialytic ” lens worked out by 
; J. I’etzval, having a positive front and negative back meniscus, 
with their concave surfaces facing 
inwards (fig. 58). As in the old 
“ Orthoscopic ” and lenses ot that 
type there* is some outward dis- 
tortion, but it is very slight. These 
lenses are made in five sizes uiih 
! foci from 8 to 22 in., requiring 
; camera extensions from 4J in. to 
t t in. They magnify about twice. 

I Accoiding to K. Marlin, a teleplioto- 
} combination of 1h<* lhs-Telar type 
j can be used in a reversed position 
! as a projecting lens for the lantern, 
with the advantage of increasing the 
source of light (F. Jh. 190.8, p. 40). 

Captain Owen Wheeler proposed in 1907 a high-power telephoto 
arrangement, made by Messrs Staley, in which the negative attach- 
ment consists of three negative* lenses, any single one of which can 
be used separately, giving magnifications of about 0, 9, and 13 dia- 
meters with a camera extension of t.j in. By combining the three 
a magnification of 30 diameters is attainable with the same short 
extension, which is a great advantage in many ways. In 1908 
Messrs Zeiss issued their “ Special Tele objectives " in two sizes 
working at //io, the larger with an aperture of 3*14 in. and 32 in. 
local length fitted in a special “ tele-camera ” for plates 9 x 12 cm. 
with a monocular field-glass magnifying four times as finder, 'flu* 
smaller one, with 18 in. focus, is adapted lor hand cameras with (3 in. 
bellows extension. They consist of specially corrected positive and 
negative combination with a definite focal length and requiring a 
! definite camera extension, and are specially suitable for balloon 
! photography, instantaneous portraiture, ike. The theory, constrnc- 
i lion and use of telephoto lenses has been fully described by T. R. 
j Dallmeyer in his Telephotography. 

i 7. Anachmmatir Lenses. For large portraiture a certain amount 
I of softness and diffusion of the image lias long been recognized by 
artists as desirable, and in 1895 the “ Dallmeyer-Bergheim Lens ” 

I was constructed with this special object. It is composed of a single 
uneorrectcd positive meniscus front lens, with a diaphragm in front 
j of it, and an uneorrectcd negative meniscus back lens, and in the 
I larger sizes it has gn at range of focal length on the telephotographic 
principle, flic spherical and chromatic aberration produced by tlu* 
uncorn cted single lenses gives the diffusion of focus which produces 
the peculiarly soft and delicate effect aimed at. It is most useful 
for largo heads and life-size studies, the great depth of focus conduc- 
ing to uniformity of definition. Then* is no distortion, and by slop- 
| ping down lo about one-third perfect definition can be obtained, 
j It works with great brilliancy, both elements being single glasses. 

It was the tirst of the anachromatic portrait lenses. Since 190 j 
, Messrs C. Puyo and L. do Bulhgny have been experimenting with 
■ various combinations of uncorrecled lenses for producing tin* same 
; ellrct in portrait and landscape photography bv the diffusion of 
J focus pmdiucd by chromatic alienation, and suitable lenses of this 
j kind have recent lv been brought out ill Baris as Les Ohjei tifs d’ailiste. 

: I11 their construction the pruuipal points to be considered are 
! tspherital aberration , to be minimized in tlu* form and arrangement of 
the lenses selected; distortion, corrected by using a symmetrical 
system; astigmatism , avoided by using combinations ol low power. 
The lenses used by Buyo have been : (1) a plano-convex crown with 
convex side in front fit // 8 or //q, or even //« 5 tor heads; (2) a simple 
thin concavo convex meniscus, with concave side in trout, is better 
and suitable lor full lengths at //to; ( \) asymmetrical system formed 
of two similar crown menisci, concave sides inwards, is generally 
useful when worked at // 10, or even //> .Arrangements are made in 
mounting these lenses for automatically making the necessary 
correction lor colour. Another form is the “ Adjustable Landscape 
Lens,” formed ol an anterior piano tonvex crown, 3 cm. diameter, 
and a posterior plano-concave crown, each of 10 cm. focus, and 
the same radii ol curvature. J11 contact they have an infinite focus, 
but when slightly separated any focus < an be obtained up to about 
10 cm. Jn such a telephotographic system, properly stopped down, 
anastigmal ism, Hat ness of field, and recti linearity are secured over 
a fairly large field. These lenses are fully described in Les Ohjeitifs 
d* artiste , by L. de Bulligny and ( . Buyo (Baris, 1900), and various 
lorms, portrait and landscape, have been made by Messrs llennagis, 
rmillon A: Morin (see Fahre, 1 . /:. / J . Suppl. D. 101). 

Diaphragm Apnfurrs. In order to regulate (lie intensity of the 
illumination by the lens, to enlarge its field, and, in the case ol 
the ^kler lorms ol objectives, lo extend the an a oi good marginal 
definition, diaphragms are list'd, usually with circular apertures. 
They are math* in dillereiit wavs ; (1) as single metal plates, Jilting 
into a slot in the lens tube (Waterhouse diaphragms) ; (2) Rotatory : 
a single plate revolving <>n a central axis and pierced with apertures 
cut lo tit ccnlrkallv m I he opening ol the k ns; (3) Iris ; a form oi 
diaphragm now vt ry generally used, am I very convenient , because 
it can be easily adjusted as required ior intermediate apertures, 

I As a rule they are placed at the optical centre between the elements 
! of a compound k-ns or in front of a single one. 

| In order to provide a imilorin system of diaphragm apertures. 

xxi. J- 
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the Royal Photographic Society in 1881 drew up some rules, which 
were revised in 1X91 and again in 1901. The former standard unit 
//4, and tlu' numerical notation used with it, have been abolished 
in favour ot the unit ffi established at the International C ongress 
in Paris 19110. Intensity ratio is defined as dependent upon the 
effective aperture ot a lens, and not upon the diameter ot the dia- 
phragm in relation to the local length of a lens. 1'he effective 
aperture of the lens is determined as follows : Ihe lens must be 
locused for parallel rays. An opaque screen is then placed in the 
principal focal plane, and a pinhole is made in the centre of the plate 
(111 the axis ot the lens); an lllmmnaiit is placed immediately behind 
the pinhole itself, when the diameter of the beam emerging trom the 
tront surface of the lens may be measured. (It will be found that 
except in the case of the diaphragm being placed in tront of the lens, 
the diameter of the diaphragm itself is seldom that of the effective 
aperture.) Kvcry diaphragm is to be marked wit li its true intensity 
ratio as above defined, but the present intensity ratios are retained 
111 their order of seejuence : /; 1, // I'.f, //-, //~’S, //. j, //5’°. //*>» // IJ[ \b 
//in, //22* 6, fj\ 2 , 7/45*2, //<>}, <U\, each diaphragm requiring double 
flu; exposure required by 1 he preceding one. 1 n other cases apertures 
are to be made in uniformity with the seale, with the exception of the 
highest intensity, e.g. a lens ot 7/11-3 would be marked lor /,<‘\b 
7/8, <fcc. The corresponding numbers are known as / numbers, but 
are only applicable l6r a lens focused tor distance. Other systems 
of notation are in use, but the above is generally adopted (sec Tabre, 
T.E.P. Supp 1 . C. V s *). Special diaphragms arc in use tor process 
work with ruled screens (see N.S. Amstutz, 11 andhook of Photo- 
engraving, 1007). Standards for the screws of photographic lens- 
dan ge tit lungs, and for the screws fitted to cameras ior attachment 
to the stand or lor fixing movable parts, have also been laid down 
{Ph. Joum. 1901, - 5 . p. .!--)• 

I ii'itiitiUineous Shuttn s*. 

The general use of rapid dry plates and hand cameras has ren- 
dered it necessary to have some mechanical means of regulating 
exposures in small tractions oL a second, espe< lally for objects in 
rapid motion, and the instantaneous shutter has become an cssenliul 
iart of modern photographic equipment in many forms and patterns, 
nit practically three types are preferred ■ the bctween-lciis shutter, 
the roller-blind shutters, used before or behind the lens, and the focal 
plane shutter, in front, ol and close to the plate and forming part of 
the back of the camera. The usual limit of rapidity of the two 
former is nominally about , ■ a ot a second, and tor ordinary pur- 
poses higher speeds are seldom required, while with the latter speeds 
of to t. A, ,5 of a second may be attained. 

Two important factois in the use of lens shutters arc the rapidity 
or speed, measure^ by l he total duration of exposure from opening 
to closing and the efficiency, measured by Ihe ratio of the time 
^uring which the shutter is fully open and the time occupied in 
opening and closing, lfotli factors are more or less variable, either 
with (Inferences of construe lion, of diaphragm opening or ot position 
of the shutter with regard to the plaie and h ns. In any case 
the ef fieh lit exposure is always less than the actual, and may be 
considerably so. 

The rapidity requited of a shutter in photographing moving 
objects is regulated by the minimum time necessary to piodiice 
a well-exposed image upon the plate, with a loss of definition, or 
blurring, by displacement not exceeding , ,-j, or preferably to 
5 * rt of ail inch, if eitl.it gcniciit is extended. This will depend 
on the state of the light and the illumination of the objei t, the rela- 
tive intensity of the lens as measured by its etlei tive apeiture 
and focal length, tile sensitiveness of the plate, and the amount 
of effective light passing through the shirt ter during the exposure. 
The amount of displacement to be guarded against depends upon 
the rate of movement ot the object, the direction in winch it is mov- 
ing with ref ei elite to the axis of the Jens, its distance from the camera, 
and the focal length of the lens. It will be prop* itiunaLily less as 
the distance of the object im leases, and as the rate of its motion 
and the local length ol the lens for a given distance decrease, and 
vice versa. It will be greatest when the object is moving at right 
angles to the axis of the lens, and least when the motion is directly 
towards it ; but in that, ease t here u ill be some increase in the apparent 
size ot the object as it approaches the canieia. For example: 
An object, moving 1 m. an hour advances 1 7 0 in. per second. \\ it h 
a lens of 5-in. focus this would represent a displacement oil the 
ground glass, for an object 50 fi. away, amounting to *140 in. per 
second, and it would require exposures between and ,' 7 of 
a second to give maximum or minimum displacements of Ihe 
image between .aid of an imli. An object at the same 
distance moving ten times as fast would require 1 10 of the above 
exposures. If, however, the distance be increased, the possible 
exposure may also be increased in the same prop* w lion, so that the 
object moving to m. an hour at 500 it. distance would only require 
the original exposures of to ot a sec ond. On the other hand, 
the limits of exposuic for an object moving 1 in. an hour within 
10 ft. of th*'. lens would be between t and ,1- ot a smmd. This 
is entirely independent of the scie-il ivcness ol tile plate, and only 
represents the maximum duration of exposure permissible* in order 
to reduce the blurring of the image bri\\*<o certain limits. The 
sensitiveness of the plate, and flic intensity and amount of light 


acting upon it through the lens and shut for, must be adjusted so 
.<s to produce the desired pliotogiaplm: effect within that time. 
With a lens of S in. focal length the displacement would hav,e in- 
creased in the first instance to 23 in. per second, and tin maximum 
exposure pet missible would be from to °f a second. Tins 
shows that there is an advantage in using short-focus I011 < s for vet y 
rapid exposures. In practice, most work of this kind is done upon 
quarter-plates (f} X } { ill.) with lenses of .jjl to 5 in. focnc As ihe 
displacement will be greatest for an object moving at a light angle 
across tile axis of the lens, an exposure sufficient for this case will 
be sufficient for any other. Sir William Almey has dismissed this 
question practically in his Instantaneous Photography, and it is 
treated mathematically by \V. li. Coventry in Ji is Ted nics of the 
Hand Camera in which will be found formulae and tabh , for ascer- 
taining the distances and limiting exposures for moving objects, 
allow mg for a blur ot of an inch. In foreign treat is* -> Ihe limit 
is usually calculated for a displacement of ot a millimetre, or 
about .2 i. ,1 of an inch. 

An efficient shutter should fulfil the following conditions : It 
should be light and compact, simple in construction and action, 
strongly made, and not liable to get out of ordei ; capable of being 
set without admitting light into tin* camera; easily idea a-d with a 
slight pressure of the finger, if a pneumatic release is not lilted, and 
free from any tendency lo shake the camera 011 release. It should 
open and close quickly, allowing the largest possible proportion of 
the exposure to be made with the full aperture, and it must not cut 
oil any of the cltectivc light passing through the lens, but should 
distribute it evenly all over the plate: though in lands' ape woi k 
it is an advantage to give the foreground more exposure than Hu- 
sky. It should be adjustable for variable instantaneous and lot 
prolonged or “ time ” exposures. With a good shut tec there is 
less ri„->k of shaking the camera in short " time " exposures, from } lo 
1 second, tli m there is in taking oil a cap. Shut ters working between 
the lenses must permit of the use of diaphragms in the leiu.es, and ot 
alterations of speed while set. Above all, a shutter must be con- 
stant in its action, giving short and variable exposures alwavs cor- 
rectly or relatively so. an important condition which cannot always 
be fulfilled, and the exposures marked cm the indicator should lie- 
capable of being repeated with tolerable certainty. Shutters should 
aKo be adaptable for use with different lenses. Three methods of 
varying the speed of a shutter are in use : (1) by altering ill*- length 
of the slot; (2) by the retarding action ot a pneumatic' brake; (j) 
bv varying the* tension of a spiing. The latter is considered by 
W. 1 >. Coventry as i.ir the best. They are usually released by t lie* 
pressure of the linger on Ihe end of a level holding the moving part 
in a state ot tension; or bette r, by J. Cadett's s\ stem of pneumati* 
pressure, applied by means of .1 compi essil >!*• lubber bulb and tube, 
whit h may diivea piston act-ing on Ihe lever holding the shutter, or 
inllatc* a collapsible bulb at til*- other end of tin* lube and thus exert 
the necessary pressure on the lever. With W. Watson's “Autumns “ 
relea.se a flexible wire acts directly 011 the piston or trigger release 
of a cylinder shutter. It is also adapted tor rollei -blind, focal plane, 
flap, and various lorms of belwoeii-lens sliutleis. It is durable. 
eiU-ctive and convenient (see tig. 3). hi many cases both methods 
can be used as desired, the mechanical release being preferable* on 
account ot its convenience and lrcedom from liability to shake the 
camera. 

'The following are flic* principal types of instantaneous shutter: 
(1) Hap. (2) drop, (1) combined drop and flap, ( j) Hilary, (5) roller 
blind, ((>) focal plane, (7) moving blade central, (8) iiis. They can 
be applied in four ditterejil positions : (a) in front of the lens; ( b ) 
centrally, neat* the diaphragm; (* ) behind the lens (d) immediately 
in front of the sensitive plate. They all. however, come- under two 
main classes; Lateral , including those in which Ihe exposure 
commences and ends at the circ umfei eiice of the h-ns aperture'; 
and Central, those in which t he r\ pnMire begins and eiulsat the cent re 
of the apeiture. Some ot them are “ lateral ’’ in their single* form 
and “ cent ini " when double. The form and position ot the effective 
aperture of a shutter, relatively to the* lens and plate, have a strong 
influence, either favourable or uniav oui.ible, on the amount of 
elicictive light passing through tlu* lens, and its even distiibution 
over tin; plate. 'This is especially t he case: during the incomplete 
phases of opening and closing tin- apeiture. It seems to be- agreed 
that tlu- best position for lens shutters *>l the lateral tvpe is behind 
the objective, and for those ot tin- ceulrol tvpe, between till* com 
pollen L lenses. In this latter po'-ilnm the whole of the- plate is 
illuminated during llu* lull poimd of exposure, wilh a gradually 
increasing intensity, until the lull opening is tea* lu-d, and then the 
illumin.il ion gradually tails oil mini the shutter is closed. The 
mosL effective shutter is one in whn li the, first and thud phases ol 
incomplete illumination, during tin- opining and closing, arc the 
shortest compared with the second phase of full opening. 

With the local plane shutters, however, ilillrrcnt portions of the 
plate are expos* si in siieces ,ion, the lens working at its lull ajiorturc 
and etiuiency throughout 1 lie exposure. 

To secure successful result-) in using instantaneous shutters, the 
operator should make himself acquainted with the working ol his 
shutter and its efficiency in various circumstances of expo--.ii re- with 
the lenses, plates and developer lie proposes to use; ascertaining the 
actual value of the various exposures marked cm t he; indicator, and, 
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what is more important, how far thcv can be depended on tor 
iv;*ul.iri1 v. Then- are in.inv simple wavs in which the actual time 
oi exposure 1mm opening to closing can be ascertained suihcientlv 
closely lor pra. tical purposes. They depend upon the; measurement 
ot this trace 1< it oil a sensitive plate by the passage of a brightly 
illuminated nb|ect revolving at a known speed or falling vertically 
through a kilo vn distance, when photographed with dillcrcnt speeds | 
ol tin* shutter against a dark background. These, and the more j 
elaborate methods tor obtaining more acini rate determinations of the 1 
shuti er expo-mre periods and ot the corresponding effective exposures 
i.e. showing the actual ellect. of the shutter through its different 
phases from opening 1o closing — have been described by Sir William 
Abney in the work already mentioned, by A. Londc in La J’huto- 
•jj'ii ph 1 1 1 made rue and La Photographic instantanee. An apparatus for 
testing shutters at the National Physical Laboratory was described 
by J. de Graai Hunter in the Optimm, 190(1. 

I. Flap Shutters . — The simple llap shutters consisting of a hinged 
flap opening upwards in front ot the lens, though favourites in early 
days for landscape work, and still usetul lor intermittent exposures 
or as sky- shades for securing cloud cherts or increasing foreground 
exposures, have been almost, superseded by 1 pucker and more com- 
pact forms. They are used with single and double flaps for portrai 
t nrc* and studio work, tor which purpose they are made to act 
noist lc-.riy and not attract the attention ot the sitters. ( merry's 
(fig:- . 39 and Li >) is a good example of the type. W. Watson’s “ Silent " 




Km. 59. — Guerrv’s 
Siivle-llap Shut ter. 


Fir,. 00. — Gi terry's 
Double- flap Shutter. 


5. Roller-Blind Shutters . — For general use the well-known roller- 
blind shutter ol the single lateral type, as made by Thorntoil-Pickard 
and others, is undoubtedly one nf the most popular and efficient. It 
possesses most of Ihe ipialitieslaid down as essential to a good shutter, 
gives good illumination, appears to be fairly regular in its action, 
and can be used for time or instantaneous exposures. It consists 
ol a light mahogany or aluminium box, arranged so thal it can be 
fitted m front ot or behind the objective. It is made in different 
si/rr>, and each size can be adjusted to smaller objectives (fig. (>2). 
It is also made with a disappearing cord, and in an improved pattern, 
the “ Royal," all the fittings are inside the box. By pulling the cord 


Fig. Op — Mechanism 
of the Thornton- 
Pickarcl Roller- 
Blind Shutter. 

A, Upper roller. 

B, Lower roller, 
c, Cord. 

r>, Black curtain. 

J i , A pc r t u re in c u r t a i n . 
Fig. 62. — Thorn ton - Pii kard Roller-Blind k, Rubber ring 
Shutter with automatic exposure appliance. adapter. 




shut fir is hemispherical in form and collapsible, the two wings ' 
opening out and folding together, when actuated bv a special , 
“ Antinous " release, and R. A J. Beck’s is another form, a single 
lifting flap with pneumatic release. 

2. Drop Shutter s\ The old simple drop shutter, in which a plate 
liawng an opening in it falls in front of the lens aperture, has been | 
superseded by the more compact and quicker working roller-blind ! 
shut ters, \vhi< h in r on much the same prim iple. It had a theoretical 
int'Tcsl in connexion with the died of dilterent forms ol aperlure — 
circular, square, or elongated used with shutters ot the lateral 
type, but it is n<>\\ generally recognized that a more or less extended 
rectangular opening, ot at least, the lull width ol the lens aperture, is 
best tor securing 1 he even admission of light from all purls ol the image 
with shutters of the rectilinear lateral type, to which this and similar 
shutter-., in which a single opening passes at ross the lens aperture, 
belong . In Busch’s “ sky shade ” shutter (100;), fitting on the trout 
ot t he lens a single leaf moves vertically upwards and descends again, 
giving less exposure to the sky. 

p Combined Drop and Flap Shutter s\ — In early dry- plate days 
several forms of this kind oi shuti er were brought out, under tlio 
names ot Rhoenix, Phantom, Ac., but are now little used. In these 
shutters, in addition to tin* drop slide, there was also a lilting flap, 
which oil release opened troin below, and, having, fully uncovered 
the aperture, released the drop slide, which fell and closed the shutter. 
They were useful and effective ill the smaller sizes, but heavy and 
cuniorous in the larger. Speed could only be estimated very 
roughly by the use ol india-rublnr bauds lor giving tern. ion. 

.}. Rotary Shutters. These art: ol the lateral type, and consist of a 
circular metal disk revolving on an axis eccentric to the axis ot the* 
lens, and furnisJied with a radial see tor shaped opening, which 
passes laterallv m front ot the lens aperture when the tension ot :i 
spring is released (tig. Oi). They are 
used in various patterns in cheap hand 
cameras, usually in front ol the objective, 
though they may be placed behind it or 
between the component b uses. So long 
as the opening is at least, equal to the size 
of the tens aperture, the illumination is 
suilicienily even, but the openings are 
iisinliy elongated so as to give a longer 
period of lull opening. AN orking by a 
spring the v are more portable and con- 
venient than drop slmtUrs. Beck's 
Fig. (">i. -R otary Shutter. “Ceherex” bctweeu-leiis shutter (1900) 
is o! this t>pe, the disk being revolved by 
a spring and the variations of exposure obtained by altering the 
rize oi the opening passing ov< r the leu . aperture, arid not the 
tension ot the spring. It is speeded tor exposures ol ,', T , n\,, 

, A, sec.; also “ bulb ” and “ time.” It is fairly accurate ami 
consistent in action, but hiscs efficiency at iiie highest speeds by tile 
di nnuution ol the opening. 


an opaque black curtain with an elongated rectangular aperture is 
unrolled from the lower roller on to the upper one, and held by a 
coiled spring 011 the lower rolh r (fig. <>$)• l Voss urn on a pneumatic 
bulb inflates a second smaller bulb, raising a lever which releases the 
spring, and thus brings the blind down with a rapidity which can be 
ml justed by turning a handle actuating the spring, the corn sj Gliding 
speed being shown on an indicator. For time exposures, pressure 
oil the bulb opens the shutter, and another pressure closes it, but 
ail arrangement is now made by which time exposures of }, I, 
1, 2, 3 seconds can bo given automatically, the pressure ot the bull) 
opening the shutter, which closes ot itsclt at the expiration of the 
exposure required. The theory of shutters of this type has 
been very hilly discussed by Coventry (op. i it. j.. 50), who shows 
that for any gi\ cn tension of the spring the actual exposure decreases 
as tin* size ot the lens aperture diminishes, while the eltective 
exposure remains constant tor all apertures. This is peculiar to 
tin* lateral shutter. He also shows that with plates of wry dilterent 
rapidities, though the exposure may be the same, the actual exposure 
ellective is less with the rapid plate and a small stop than with 
the slow* plate and a large slop; consequently the blur due to the 
movement of the object would be proportionately less on the rapid 
plate than on the slow one. Also that for any given lens tin; smaller 
the shutter the more rapid the exposure can be made, though 
with the same lens a. larger shut ter is capable of giving a more cliicicnt 
though le.s rapid exposure. It is better, therefore, for modern I • 
exposures, to have a larger shutter than the size of the lens requires. 
Sir William Abney lias given diagrams ot the action of a shutter ol 
this kind in his book referred to; they show clearly that the centre 
ol the plate gets more exposure than the margins; blit practically 
this is not very noticeable, and the action is very regular. 

(>. Loiat Rhine Shutteis . — These are also roller-blind shutters with 
mot hanism similar to the foregoing, but arranged so that the slit 
in the curtain may move rapidly close in trout of the sensitive plate, 
exposing ditlcrent portions of it in turn, the intensity of 1 lie exposure 
being regulated by tile width of the slit, whether adjustable or not, 
and tin* rapidity with which it is moved by the unwinding of a spring. 
The advantages of these shutters are now being iully appreciated, 
the principal being that they are quite independent of the lens, so 
that one shutter will serve tor dilterent lenses, and any suitable lens 
may be used at its lull intensity, without the loss ot ctlicicncy in- 
herent in the ordinary iorms of lens shutters. '1 hey thus add 
ettee lively, if not actually, to the speed of a slow lens, or if a lens be 
stopped duan Ihetv is less loss ot ctlicicncy, with a. gain in im nased 
depth and definition. "I hey are particularly well adapted tor the 
very short exposures required in photographing near and quickly 
moving objects, racing horses, divers, <Ncc., and many lellex and other 
hand cameras are fitted with them. They are constructed in 
different forms, eiihcr for short exposures with high speeds alone, 
or tor short and prolonged exposures; with a single slit of fixed or 
variable width moved at regulated speeds, or with a series ot slits 
or openings varying in width, their speeds being adjusted by the 
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(fusions <>f tin* springs. Thus the now U.oerz-Anschiitz shutter has 
ton teiwoifs and .muo curr.nn apertures, providing lor ninety dille: - 

out speeds or exposures, r;m,s 
ing Irom t \, to ol iisi’Coinl, 
be-ddes autohulb exposures 
irom Jl to 5 soromls and time 
exposures (fig. oj). Most of 
tin 's»* shutters are now pro- 
vided with a sell capping 
device tor protecting the 
sensitive plate during the 
setting of the shutter. As the 
slit moves progressive! v over 
the plate, it it is too narrow 
or moving too slowlv. it may 
cause distortion ol the images 
of quickly -moving objects, 
especially if near the camera, 
lmt with due care in regulating 
the width of the slit and t In- 
duration of exposure this is 
practically not otten percep- 
tible, especially if tin* slit is 
arranged to move in tin- 
same direction as the object, 
shutters is discussed by Coventry [op. tit. j>. 09), 



C.j O >■ r z An-schutz Focal 

Plane blui 1 1 ei 


i he theory of t In 

more lully b; ibre ( T. P. I\ Supply C. p. 128), and their practical 
use m Pocul P\.ne Photography (“ Photo-Miniature Series," No. 77, 


IQO/I- 

7. Moving Blade Leah at Shatters.-- These shutters, in which 
two tl in metal or ebonite plates or opaque cui Lams with round or 
rectangular aperture'-, or 111 other cases two curved blades, pass 
very quickly over each other in opposite directions, arc largelv 
used in manv patte*rns fitted between the lenses of a combination 
• r attached to them in front 01 behind. Foiined ol two single 
lateral shut teis opening and c losing in the centre of the lens apei tine, 
they become central, the exposure taking place during the short 
period in which ill.* openings are passing each other or the curved 
.»lade.-> .pcniii ; out ami c losing again. To obtain the greatest 
itfui'-mv the si/e of the openings should correspond with the full 
aperture nr tlu* lens. If each plate moves as fast as a drop shutter 
the combination gives double the speed, corresponding to hail 
the exposin e. The sensitive plate will be most cvenlv and strongly 
illuminate*. 1 when the leaves of the shulter work inside the' lens 
near the diuphiaym, as in Hausch and Lnmb’s “ I'nir mu ” and 
other similar between lens shutters, in general use (fig. o;,j. 'I'his 
no. ■ sdtates the lilting of the lens to the shutter, but with adapters 



Fa;. 05. — -Rausch and Lomb’s Fig. 00. — Lancaster's 

“ L’nicum " Shutter. “See-Saw" Shutter. 


it is possible to lit other lenses. Some forms are. however, suitable 
for use in front of the lens, such as tlu* " Constant ” and 1 ..mrastet ’s 
“See-Saw" (tig. oe>), while these of the double roller blind type 
can be used either in front of or behind the lens, tin ugh this position 
is not a favourable one*. In these* the rectangular iorni of aperluic 
is the* be\-,t, circular a perl tires rutting olf a good deal of light, as in 
the case of drop -hut lets. \Y. H. Coventry ( op . cit. p. <m) has 
discussed the aett-m of the double roller blind shutter as tvpical 
id the* central clas-. ol shutters, and shows that vvlide. iiiulrr similar 
conditions, with the lateral shulter the e-fte*ctive* exposure' is con- 
stant and the actual exposure variable at all apertures, it •is the 
reverse with the central slmtteis, and it will not be so easy to 
calculate exposures with dim-uni sized stops. A central shutter, 
acting as a diaphragm of variable aperture, gives a more efficient 
exposure than a lateral shutter of the same dimensions, as long as 
ih : opening is greater than the h ns aperture, the meifirient of 
illuminatio/i of the lens varying as long as the shutter opening i • 
smaller than that of the diaphragm used. If is desirable, there- 
fore, to increase the speed and use as large an aperture as possible, 
so that the* di.qdiragm used may be entirely uncovered during the 
greater part <>f the exposure. 


8. Iris Shatters. — These are a further developmenf of the double 
curved blade tent ral shutters, and constructed on the piuiciph* of 
the “ iris" diaphragm, with several leaves opening uu; limn (lie 
centre ol the lens and closing again. They are usually fitted 
: between the lenses ot double objectives, ami can he made vetv 
; light and compact. Theoretically this central position ol tl;.- 
j shutter is the best, and the " liis " is the best form for ensuring 

■ the most equal distribution of light over* the plate, ptovided, as 
! before, that the opening is equal to the full aperture ol the lens. 

They .ire made so that the periods 
of opening and closing may be as 
' slioi t as possible compared with that 
ot lull opening. They require great 
care 111 construction and fitting to 
| the lens, ami so an* expensive. 

: They can, however, be used with 
: conveitible sets ot lenses ot different 
foci fitting the same mount. Sevetul 
forms are made by Mulish and 
foreign makers, with three, four or 
more leaves. (hx-rz’s “ Sector " 
shutter (fig. ny) may be takes as 11 
type. Georgen's “ ('cut ral ” shutter 
is veiv light and smooth in working, 

( ami can be used in trout of a lens 
for telephoto work. Further details 
rcgai ding the different forms of 
shutters, theoretical and practical, Ftg. 67. Goerz s “Sector” 
will be found in the works by Shutter. 

Abney, Coventry, Eder, Cubic and Londe. 

P\posu>c Meters. 

Wht-n gelalin dry plates came into general use, and were made 
of many different degrees of sensitiveness, the want of a guide to 
the proper exposure* for th<* various makes ot plates und< 1 diftcrent 
conditions of lighting began to be* felt, and sevetal methods were 
devised lor meeting it. Some of them depend solely upon data 
derived from obsei vat ions ol the ml ion of the principal tailors 
affect mg the result, namely: (1) the speed ui the pluie; (2) the 
aclinn. povvei of the sun’s light for the time ot v<*ar 111 a given 
latitude and its jxisition at the patliiulnr time of day; (p the 
cltective diaphragm apeituie oi the hns; ( j) tlie Ji.it 1 1 rt* ot the sub- 
ject and its illumination as atlectcd by local and atmospheric 
conditions. With others these data are supplemented by, and 
practically bast'd upon, actinomeliic: observations of the action of 
the light upon sensitive paper exposed near the camera or tin* 
subjei t at the time. Moth met hods are in many cases of undoubted 
use, blit the information given by instruments of this kind can 
only Ih* considered as approximate, and much is left to flu* judgment 
ot the operator, whose surest guide will be an intelligent study of 
llu* principles on which these inst 1 uments are based, together 
with carefully- r ecu rd ce 1 observations of the combined working of 
his lenses, shutters, plates and methods ol development under the 

■ vaiviug conditions ot practical work. Meforc using any ol these 
! instruments i1 is nece-saiy to know approximately the u-lative 
j sensitiveness or “ speed ” of the plate in use*. In the eailv days of 
' gelatin diy plates tiieir rapidities vveie state el as so many times those 
j of wet ]>l.ile.*-. or (as 1 hey ate stall) "ordinary,” “ install taneoiis,” 

“ rapid "or “extra rapid," trims which, 1 hough suitable tor otic make 
of plate, may not be so for others. 'Phis was unproved upon by tin* 
adoption, in 1878, of Leon Warncrke's “ Sensitomeier," which was 
1 111 use as a standaid lor some years. It consisted of a transput cm 
J s< ale of 25 square, of di detent intensities, marked with ojnique 
: numbers and artanged so that each third number indicated a doubled 
rapidity. 'Plus was placed in a frame in front of the sensitive 
plate, and exposed for thirty seconds to the constant light emitted 
by a phn-phoreseent tablet, supplied with the instrument, which 
was previously excited by burning one inch of magnesium ribbon 
in iront of il. The exposed pine was then developed and fixed, 
j and tin* highe-1 numbe: visible indiiated l lie lapidify of tile plate. 
In i8»)o J-. Hurler and V. ('. I >rillie 1 d introduced an entirely new 
system of calculating tin* sensitiv eness of plates of different rapidi- 
ties. They make a series of exposures in seconds on diflerenl 
parts of I he plate in geometrical pmgiession with a standaid candle 
at one metre distance. Alter development for a certain fixed 
period with a standard developer, fixing, washing and drying, the 
; “ densities ” or logarithms of the opacities of Ihe different parts are 
measured by a special photometer and plot ted f>n a skeleton diagram, 
producing a curve, one jiortion of winch will piacticnily be a straight 
line. The position of this line with reference* to a scale of exposures 
given on the diagram decides the* rapidity ot the plate, while- iis 
length inelicaies the "capacity" of the plate for the truthlul 
rendoting eif tone. The elaborate investigations In* which thc-e* 
re*sults were ohtuuw-el are of gre*at inte rest, and were* published in 
the Journal of the Society for Chemical halasftv (j8c|o. 1891). aral 
later om-s in tin* Photographic Journal (lSej8). A complete account 
of flu* system by V. ('. Diifheld was jmi ilisluel in iijoj, «is No. 50 ol 
! the " Photo Miniature Senes." 1 he sensitiveness shown on the 
If. A 1 >. scale* is din-ctly proport ional to the* speed number given. 
The method has been adopted by several dry-plate 111a keos in 
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denoting the cnsitivciH ss <»i their diifcrcnt brands, and is more or 
less the basis on which tin- plate-speeds for the modern English 
dry j)late ;u l nmmeters and exposure meters an- cal< ulated. Several 
systems ol ])!iotoinetrv and measurement ot the speeds ot dry 
plates have been discussed at the meetings of the Lotion's Inter 
national dc / ’holographic, in 18S9, 1891, 1900 and 1905, but no 

definite standard has been finally adopted. In Germany the use 
of }. Scheme's sensitoftieter has been adopted, and appears to Lie 
extending. It is based on a system ol photographing the gradu- 
ate«l tints gi\<u by rotating see tors. A lull aeeount ol tin* instru 
ineiil. and ol 1 system ot sensilometiv based on its use, is gi\ en by 
|. M. Kdm in the I’hotographischc Cotrcspondcvr. (1898), p. q(>o, and 
(i0"o) p. In 1901 ( hupman Jones brought out a convenient 

pled ■•-tester 011 the s one principle as the Wariivrko sensitometer, 
I n it extended by the addition ol a colour sensjlomeder, which is 
use! 11I lor tin; comparison of 01 1 hoehromalie dry plales, colour 
screens, light filters, It consists ol a seieen plate, j.{ >: 3] in., 

coni.iimng a sc* rices of 1 vveiUy-fjve tints ol graduated densities; 
a s« Ties ot lolouied squares, blue, green, yellow and led, and 
a strip of neutral grey, all five being of approximately equal 
liiminosit y; a series of lour squares of special pure colours, each 
represent iny a definite portion of the* spectrum; also a space of line 
• le-ugn, over which is superposed a half-tone negative. To use 
tin* uisl ruirn- it , a quarler plate of the brand to be tested is exposed 
behind the si reen for a tew seconds to the light of a standaul candle 
plated at the distance of a loot, developed, fixed and washed. 
An examinui ion ot the plate will show the sensitiveness, lanye ol 
gradation, possible range of expos me, sensit i\ eness to colour, 
si/c ot grain, amount of halation, and the most suitable light f<u' 
ile\ elopmeni , It can lx* used for many other fests, and enables 
auv brand ot plates to be readily tested by the usci and coiiq)arc , d 
vvi'h any st.md.ird lie may find convenient. In making these and 
similar test •-, a standard de\ eloper should be* allow ed 1o act loi a 
fixed period and at a uniform temperature (l J h. fount., 1901, 23 , 
p. ; i<»). 

file next important factor is the aefinit: power of the light. It 
depends normally on the height of tile sun lor the latitude of the 
place id lh« time when the pliotnyraph is taken, and exposures in 
br.yhl sunlight are found to \ary approximately as the rosiiant 
of the sun’s altitude above the horizon. The light of the sun itself 
is practically the same at any given time and place year after year, 
lmt is liable to more or less local and temporary diminution by the 
amount of 1 loud, lia/.e, dust, <S:e., present in the atmosphere at the 
time. It is also a I feci ed by the time of day. increasing from sunrise 
to noon, and then decreasing to sunset. The remaining f.iclor 
is the effective diaphragm aperture of the lens in relation to its 
focal lenylh. In most cases of ordinary outdoor exposures this 
cun be laken at its normal value, but becomes smaller and increases 
exposure it the focal lenylh is much increased tor photographing 
near objects. Besides Ihese principal lac tors. the nature and colour 
ol the objects, their distance, anil the amount of light rccci\ ed 
and l'ellec led by them under various atmospheric conditions, have 
a yreat influence oil the exposure required. \V. I». Ce>\ c*tii ry has 
shown (of>. cit . p. 75) how the “ liylit coefficient I for full sun 
liylit, can be found, and Ins yiven a table of values of L for the 
latitude of London for every hour of the day in periods of ten days 
tlirouyhoiit the year, also the relative coefficients for “diffused 
light,” "cloudy," "dull" and " veiv dull." Tables of exposuies 
for dillerent subjects under varyiny conditions of liyhf have been 
published by W. K. But Ion, A. S. Plaits, F. \V. Mills, Sii 11 . Salomons 
;uul others, and in preparing them Hr J. A. Scott’s tables, showing 
monlhly and daily variations of liylit for counhies about .N. 
lat. ')T. are generally used. The more modern tables, such as aie 
published in the printed " exposure notebooks, ” also lake into 
.•mount the ]>l»i t e speeds, but unfortunately Iheie js no unilorin 
stand. ird ot plate speeds, owiny to Ihe difficulty of fixing a 
definite standard of liylit . Tile subject is iullv tieated in the Kritish 
Journal Almanac (hjot), p. (>73, the Wat tuns Manual, II. lioiir- 
sault’s ( ale lit du temp . s dc pose en photographic, and similar works 
bv A. de la ilau 111c Pliivinel, G. dc C. d’Espin.issoux and olheis. 

lkiM-d oil tin* same principle as these exposure tables, various 
portable exposure meters have been brouyht out, in which stales 
repre.scntiny the cn'*Hu ients for plate speed, liylit and diaphraym 
av> arrang'd as in a slide rule, so that, when properly set, the 
normal exposure required can be found by inspection, and in- 
■ iv.ieil or diminished according to circumslanees. In Hurler 
and I irillield’s Actinograph the liylit coefficient is yiven by a 
printed card showing the turves tor every day m the year and for 
every hour oi the day, the unit bciny the part ot the brightest 
])o-.-ible diffused daylight when the nllitude of the sun is 90°. The 
" lcn-. ” scale shows the ralios of aperture to local lenylh in yeneral 
use, and is calculated tor sinyle, double and triple systems ol lenses. 
The " .-.peed ” scale is based on the exposure in seconds which with 
one actinoyraph deyree ol liylit will produce a pertect negative 
of an ordinary landscape. An additional scale is yiven lor five 
dillerenl degrees ot illumination — " very briyhl,” " bright,” 
mean,” "dull," “ very dull." \ table of factors for “views," 
“portraiture," “interiors,*" "copying,” is also yiven, and these 
reyul.it c the figure to be taken for the exposure, The Males arc 
engrave 1 oil boxwood, and there arc two slidiny pieces (fig. 08). 


It is specially adapted for use with plates of speed numbers agree* 
iuy with Ihe 11. & 1). scale, hut rail be used with any plate of which 
the relative speed number is known. Convenient exposure meters 
have been made since 1890 bv A. Watkins, ol lierclord, in dihcTi nt 
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Em. 08. — Huiln' A. Duilield s Aetmogr.qdi. 

forms based upon an ac lino metrical tesl ol the light at the mm 
exposure. In the complete “ Standard Meier " (1890) scale 
spondmg to “ speed of plate," “ diaphragm / numbers," 


orre- 

dit" 


1 ). A. S. and E., are arranged 
I he plate-speeds aie taken 
or “ aclmomclcr numbe r ," 



K 


C»0. Watkins’s “St 
dard ” Meier. 


“ subject "and “ enlarging," marked i 
mi rings adjuslabh 1 round a eylmdcT. 

Irom a (able and the “ light coellu.ienl 
is ascertained at the time by ex- 
posing a pure ot sensitive paper 
' 111 the actinometer at 1 i m ' end ot 
• the instrument tor the number of 
seconds required to match a iixed 
tint as shown by an attached 
pendulum. Many improvements 
, have been made in it and the 
latest pattern (1908) is made in 
magnaiium (tig. no). The “ I>ial ’ 
meter (1901) is a simpler form in 
■ a ciieular metal ca.se with lour 
. apertures marked “plate*,” 

1 “stop," “ a< 1 " and “ exp." above 
'• the corresponding seales, and ail aUinotncler lor testing the liylit. 

! The number-, showing Ihe speed ol the plate#in use, the / value 
! ol the diaphragm, and the actinometer exposure in seconds are 
brought into the* respective apertures and the exposure rieiuir^ci 
is read nil in fhe “ exposure* " aperture. 

I An “ indoor meter ’’ is also made, and a 
“ hand eamera cahul. ilor " tor use with 
the “ Standard or “ Bee " meters. The 
1 “ (Jiicen Bee" and “ Bee" me ters (190^) 

1 are* later, smaller and more* convenient 
patterns which have superseded the 
“ I >ial " meter rule 1 have 1 the plate num- 
bers and exposures marked lounel the 
case, and 1 lit: scales ot “ / numbers " and 
“ light "on a revolving glass plate. This 
I is revolved till the / number on Ihe nvlit 
1 is opposite the spree! number of the plate; 

opposite the “ ac tinometer numbe r " mi 
1 the left, found as above, will be toimd 
the exposure in seconds (tig. 70). Tin* 

" (Jueen Ihe* ’’ meter is siiml.w to the 
"flee,” but o| heller cejiislrue t ion and 
titled with a pendulum. 

(i. h. Wynne ’s " Infallible " exposure meter (1893) is also in 
dial form, but the* sensitive pape r is exposed directly, no pendulum 

is used, and the scales are open on 
the dial. In use*, the* glass tarrying 
tin* movable scale, is turned unbl 
the actinoim*ter time in seconds 
upon the exposure scale* is opposite 
the diaphragm number of the* plate, 
as given in the list ot plate speeds ; 
the correct exposure will then be 
found against each stop given on 
the scale. There are practically 
only two scales: the scale ol dia- 
phragms leprcscnling the dia- 
phragm apertures or / numbers, 
the* speed ot plate and the vari- 
ation of exposure* due to subject; 
and the tune seal**, represent- 
ing the. actinometer time and Ihe 
exposure (tig. 71). Tile actino- 
niet < r is protected by a yellow glass 
I11 a smaller lorm the scales are*: on the 



70. 'fhe* Watkins’s 

“ Bee " Meter. 



Fie. 7T. Wynne’s “ Infal- 
lible" Exposure Mctei. 


screen vvlu n not in 11 a*. 
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1 irt: 11 inference of a locket, an<l the actinnmeter at the back. An 
“ Infallible ” lYintmeter is also made ior showing exposures in 
contact printing on sensitive papers, but can aEo be used for 
testing speeds ot plates and papers. Heck's “ /ambex ” Exposure 
Meter gives the exposure and stop to be used. aLo the depth ot 
toi tis to be obtained with different diaphragm apertures. I he 
reipiired exposure is set to the "speed” mimbtr on the next 
se.de of the meter. file third scale * orris ponds to the times 
ot darkening the sensitive paper 111 tin* .a tmometer attached to 
the meter, and shows the diaphragm aperture suitable lor the 
given exposure. Other scales show the distances th.it will In- 
in locus wi ih the different stops used, arranged so that the toi.d 
depth of four dilterent lenses can be found. Several other ex- 
posure meters are made on the principle ol the slide rule, with scale 
corresponding to the fat tors oi “ plate speed,” ” diaphragm number,” 
" light,” 11 .subject,” ” exposure.” and the exposure is louiul by 
simple inspection without an aclinoineter. they are designed 
lor use with particular brands of plates, but can be used for others 
ol similar speeds. 

Another class of exposure meters comprises those in which 
the; intensitv of the light is estimated visuallv by extinction 
through a semi- transparent medium ol increasing intensity, sueli as 
J. Deeouduii’s (iNSS), 111 which the exposure is judged hv the 
disappearance oi .1 series ot small clear openings on a graduated 
scale 01 densities w hen laid on the most important partot the image 
as seen on the gumnd -glass. Its indications are not very definite, 
and the paper scale t hanges in deii'-itv alter a time. A better 
form i -> " b,. ]>egen's Normal Photometer ” (190 q, consisting of 
two sliding violet glass prisms, one adjusted lor the dnphragm 
apertures, the other ior the actinic illumination ot the object. 

I hey are mounted with their outer laces parallel. In use the upper 
slide with prism is drawn out so that the pointer coincides with the 
division indicating the diaphragm aperture to be used; the object 
to be photographed is then viewed directly through openings at 
one end of the instrument, and the lower slide is drawn out and 
pushed bat k slowlv till the object viewed is almost obscure* 1. 
The attached pointer will then indicate the exposure required, 
or, reversing t In; order, the diaphragm aperture for a given exposure 
can be lomid. Auxiliary scales are attached lor very short or very 
lung exposures. The principle ot construction is that the logarithms 
of the times of exposure art; proportional to the thickness of the 
coloured prisms. " (1. Hcyde’s Actino-Photometer ” (iquti) is 
on a soim what similar principle, and consists ot a circular metal 
box with dark violet glass viewing screens in the centre of both 
sides, with an obscuring iris inside the case worked bv revolving 
the back ot the box. On the trout of the instrument exposure 
tables are given t<>| plates of every rapidity, and lor diaphragm 
apertures irom / ; to //|> Exposure meters ot this t\pe are 
specially applicable lor open-air work where there is sutlicient 
light tor ready iiu-a uiremenl. Other simple ac tinometers are 111 
use for carbon and process printing, consisting generally ot trails 
lucent graduated scales in different, densities ot paper, coloured 
gelatin, <Sx., or ol a photographed scale graduated by increasing 
exposures. The; " Burton acLiiiometer,” for pigment printing, 
made on this principle, contains several small negatives of different 
densities, one of which is selected ol espial depth to the one to be 
printed, and the progress of the printing is estimated by exposing 
a piece ot sensitive paper under it. and examining it from turn* to 
time. 

Sensitive Plates, Films and Papers 

Sensitive Dry Plates . — A special feature ol modern photography 
is the use of trustvvoi thy ready-prepared sensitive diy plates and 
films in different grades of sensitiveness, so that tin re is no necessity 
for the photographer to prepare his own plates, nor. indeed, could 
he do so with any advantage. The practice of outdoor and studio 
j 'holography has thus been very greatly simplified; and although 
with wet collodion there was the advantage oi seeing the results 
at once and retaking a picture if necessary, the uncei tainties con- 
nected with the ust- of the silver bath and collodion, and the amount 
of cumbrous apparatus necessary for preparing and developing 
the plates, far outweighed it. There is also an enormous saving 
of time, in using dry plates as compared with wet, by deterring 
development. In tropical climates, also, dry plates can be used 
when work with wet plates would be impossible. On the other 
hand, the uncertainty ot more or less random exposures on ready- 
prepared plates must not be overlooked. Besides their use in 
taking negatives, gelatin dry plates are also largely used for print- 
ing transparencies, lantern slides, enlargements, &c. For negative 
work they arc prepared with an emulsion in gelatin of silver bromide, 
alone or with the addition of silver iodide or chloride, and ary to 
be obtained in five or six degrees of rapidity : ” slow,” for photo- 
mechanical or "process” work; "ordinary,” for general purposes 
when quick exposures are not required; “rapid,” for landscape 
and portraits; " extra rapid,” lor instantaneous exposuies; and 
" double extra rapid,” for wry quick snapshot work in < 1 till weather 
or fur special subjects. These latter kinds are exceedingly sensitive, 
and require great care in use to avoid fog. In order to prevent 
halation, or irregular action by reflec tion from the back surface of 
the glass, dry plates are coated with a 11011-actiiiic * backing,” 
which can easily be removed before development. 


Self developing dry plates were introduced in 1900, in which the 
developing agent is mixed in the him itself, as in the Ilford 
" Amaulo ” plate, which only requires immersion in a solution of 
washing soda lor development, or, as 111 the Wellington " Watalu ” 
plates, applied on the back of the plate, plain water only being re- 
quired lot development, this application also preventing hal.it ion. 
Tin* slow plates used lor printing lantern slides and transparencies 
are usually prepared with an emulsion ot silver chloride with or 
without tree silver ml rale and other haloids. 

The rendering ot photographic plates isochromatic or sensitive 
to all colours bv dyeing them with cosin, or other suitable dyes, 
has been greallv improved by the use of new d\cs, < specially 
ihose ol the isocyanin group, prepared by Dr E. Kdrng of the 
lloechst factory, and known as *‘ orthochrom T,” " dicyanin,” 
" pinaverdol,” “ pinachiom ” and ” pinacyanol,” the latter of 
which can confer on a silver bromide plate as high a degree oi 
sensitiveness tor red as crythrosin does tor yellow; also I . Bayer's 

Honiocol," Dr A. Miethe’s “ethyl red,” and other similar dyes 
(see Jit.. 1005. pp. 1 8 j, yjo). -Panchromatic plates are now- largely 
manuiactuu d and used lor all photugiaphic work in whit h a true 
mulcting ot the relative colour luminosities is essential, .aid more 
particularly for the various methods of colour reproduction m 
which plait's are requited to lie seiisilive to rod, green ,.nd blue- 
violet. They are made in dillcieiil degrees of general and colour 
sensitiveness, according It) the purpose for which they are leqmrcd, 
the ordinary " isochromatic ” being most sensitive for yi llow and 
green, and the " panchromatic ” for red, orange and y< llow, as 
well as for green, blue and violet. To obtain the best results 
from all these plates it is necessary to screen oJl the blue and violet 
rays with yellow or orange transparent screens, or colour filters, 
made of coloured glass, or glass coated with coloured gelatin, 
collodion, Ac., or with glass cells containing solutions oi suitable 
dyes or salts. For the various processes of three toll an icprnd ac- 
tion panchromatic plates and special red, green and blm -violet 
tillers has e to be used tor taking the throe negatives, their inlensilies 
ami absorptions being catelullv adjusted Lo the particular plales 
in use; the same applies, bill less stiiitly, to the yellow screens 
used with ordinary isochromatic plates. Dyes specially suit able 
for these t (dour- filters have been prepared by I >r E. Kuiug. Various 
kinds of colour screens for ordinary, microscopic and trichromatic 
work are made commercially, and Messrs St hot I of Jena make a 
special yellow glass in tluee tints for the purpose. 

Plates for Colour Phatot’taphy. — In tttnS Louis Dittos du llauron, 
aimmg various trichromatic methods patented lor photographically 
reproducing coloured objects 111 the colours ot nature, deseubed one 
in which the trichromatic principle, instead of being carried out 
on three si paiate plates, was lo be combined in one plate by means 
ol a transparent medium covered by a trichromatic screen divided 
info naiiovv juxtaposed lines or minute spaces, corresponding to 
the three primary colours, red, green and blue- violet, the tiails- 
paronl colour ot each of these lines or spaces acting as a colour 
litter. A sensitive panchromatic plate was to be exposed in con- 
tact with this screen to produce a negative with hues o.r spots 
corresponding lo I lie relative strength ol the three colouied lights 
passing through it, so that a dia positive print on glass propel ly 
legist ered with the tricolour screen would show the object in its 
proper culouis. 'Phis method could not be carried out success! nil v 
tor want of efficient panchromatic plates and other difficulties. 

Between 1S02 and i«SoK several patents were taken out by J. \Y. 
McDonough and J. Joly for various methods oT preparing trichro- 
matic ruled screens (Pit. Journ., 1900, p. up)- The Joly method was 
fairly successful 111 action, but had several disadvantages owing to 
the coarseness of the lines, flit' necessity for having two screens, 
one for taking and another for viewing, and the cost ot making 
them (D. J. A., 1S0O, p. 071). l he ** Florence ” chromatic plate 
(1005), worked out in Ameiica by J. IE l’ovvrie and Idorencc Al. 
Warner, was an improvement on the joly method, the colour serein 
being photographically printed on a glass plate, mated with pan- 
chromatic emulsion and exposed to the colouied object through 
the screen (Penrose Pictorial Annual, 1905 190(1, p. 111). Some 
good results were produced, but it has not come into use. 

Alter several years of laborious research, Messrs Lumiere, of 
Lyons, adopting Dueos du Damon's coloured grain method, suc- 
ceeded where lie had tailed, and in 1907 brought out their “ Auto- 
chrome ” plates, in a very complete and piactical form, making it 
possible to produce photographs in the colour of natural objects 
by one exposure instead of three, as in the ordinary three-colour 
processes. Glass plales are coaled with an adhesive medium over 
which is spread a mixture ol potato starch grains, of microscopic 
lineness, stained violet, green and orange, the interstices being 
tilled in w ith line carbon jKjwder to form a tricolour screen, dark by 
reflected and oi a pinkish, peaily appearance by transmitted light. 
This is varnished and coated with a thill sensitive panchromatic 
emulsion of gclalino-silver bromide. The plales are exposed in 
the camera from the back, through the tricolour films, using also 
a special compensating orange-yellow screen, before or behind 
the lens, then developed as usual, producing a negative coloured 
image in the complementary colours, which is then treated and re- 
versed so as to pioducc a positive coloured image by transmission, 
showing the picture in its proper colours. The results thus obtained 
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are icmarkabh* good rind practically solve the problem of diiccl 
colour plio l ol; )* a pli \ r in a simple ami fairly inexpensive manner 
(s vv +lxtndit I . nniiu\ io<»o). 

In 1.. 1-oilav’s “ I li. imos ” colour plate (tqoS) the tricolour 
screen is i<*n.i«'d by rows of circular dots coloured alternately 
nianee n d and green and the intermediate spaces blue. It is used 
alone, tin- coaled surface being placed in contact with a panclii o- 
nialic ])lale, tin* imcuatqd side* towards the lens. It carries register 
marks tor adjusting it to the finished picture after tlcv ■elopinent 
and revei sal <1 tin* image. These screens, being more transparent 
than the Aatochrome," require less exposure, but the colour 
render ing is not so perfect. Ill the Jougla "Ommcolon*” plate 
( r c>c »< ;) the tn-olour screen and sensitise' surface are combined on 
one pla.te as 1 n the “ Antoc hrome,” but the screen is made up ol 
a senes ol bme-violet parallel line's, with intermeeliate* alternate 
broken line s ol orange-red and y< llowisli-grcvii at rigid angles to 
them, the* reel narrower than the green. The relatix e sizes of the 
coloured dots in the three plates are approximately : - 

A'.tochreune " starch grains . 2 /„„ to T1 J,.i in. 

“ Thames ” plale, < 1 < »ls, diameter . . .. J 

“ Umnieolore ” plates, blue line . . { } >n ,, 

,, red square . . n „ 

F. Fcnske’-. “ Aurora " plate (i<)oq) is a tricolour screen formed 
by » outing a glass plate with a mixture of finely divided particles 
oi -;ela t in, dyed orange-red, green and blue-violet, without any 
intervening spaces. TTie* grain generally is co.irser and more 
11 regular than in the “ Antochrome " plates, but optically corre- 
sponds more cloxelv to them than the “ Thames " or “ Omnicolore " 
screens do. These plate's are issued uncoated lor use with any 
suitable' pain hromatic plate. \ later process is elue to Dufay. 
Willi the exception of tlie- “ Antochrome/' these processes are still 
mole- e >1 less m the experimental stride*. 

Celluloid l ilnis. In older to avoiel t lie? weight of glass plates, 
which may become imrelensomc <>n a tour, and also tlu* risk ot 
bre akuge of valuable* re cords, thin films or sheets of celluloid coated 
with sensitive emulsions can be* used, with great saving of bulk 
and weight mul no loss of elliciencv. though such films are some' 
time's liable' te> deterioration by long keeping Indore or afle-r ex I 
posiire'. They are made in two thicknesses, stilt or flexible*, the' 
still being used exactly as plates, but held in a earlier or simply 
bat: ke»l witli a carel 01* glass plate*, while the flexible- are made up 
in separate sheaths with cardboard backing, as in the- “ Kodoid " 
films, or in (ornament packages of twelve or more in “ film ] lacks " 
ef various patterns. Flexible lilms of this kind on celluloid have* for 
many years past also been prepared in long strips ol dillerent 
widths suitable' for use ill hand cameras of the Kodak types and in 
roll-holders, in the' early forms of roll-holders the* films were usexl 
alone', and being unprotected had t o be> changed in the' daik room; 
but , as abcady stated, they are now supplied on spools in cartridges 
which can be changed in daylight. (\ Silvy seems to have beam 
1 lie first to employ this method in 1870. In these cartridges the 
film is attached to a much longer strip of black paper, and rolled 
up with it, so that several turns of the paper have* to be unrolled 
before the ljlm is ready for exposure. Ibis point being marked 
on the outside paper for the successive exposuics, with numbers 
visible through a reel screen at the back of the holder. Whe-n all 
have been exposed, the black paper is rolled on for several turns, 
and when taken out of the holder the loose end is fastened up till 
the film is developed. As these films are principally used Jor 
land-cape work, it is now usual to make them isochromatic, and 
they mav be used with or without a yellow screen. They are also 
made “ non cuilmg ’* by being coated with gelatin on both side s. 
Negatives taken on the'se thin films have the advantage that they 
can be* printed from ('it her side without perceptible loss of definition, 
which is uselul in printing by the single Iranslcr carbon process, 
and in some of the* photo-mechanical printing methods. Flexible 
transparent lilms in sheets and rolls have also bee n prepared upon 
hardened gelatin, but it is difficult to retain the original dimensions 
ot the* him owing to expansion of the gelatin. Paper coated with 
sensitive emulsions has been successfully used for making negatives 
in the same wav as tile celluloid films, and is cheaper, but much 
more liable to deterioration lrom atmospheric aclion belore and 
alter exposure, and unless developed soon afte*r exposure the im- 
pressed images may fade and become undevelopable. Such papers 
are, however, still list'd ill meteorological ane_l other self recotding 
instruments. Stripping lilms of thin celluloid upon a paper suppm t 
we're introduces! bv Messrs Wellington and Ward, and had advan- 
tages for printing from either side, but are* not now made. 

Photographic Printing Papers. — Pari passu with the supply of 
ready prepared plates, all kinds of photographic printing papers 
can now be obtame'd ready tor use, so that the photographer has 
nothing to do with the* preparation of his sensitive plates or papers. 
Tlu* old albuminized papers have been generally superseded by 
readv -prepared sensitive papers coated by machinery with emulsions 
of silver haloids in gelatin, with or without citrate or other organic 
silver salts, the chloride being used for most of the “ P.O.P." or 
“ printing out papers," ^hicli contain more or less free silver 
nitrate, and in the “ self-toning " papers some salt of gold. Some 
of these printing out papers are also made with emulsions of silver 


chloride in collodion, and known as " C.C." or “ collodioehloride." 
The basis of most ol the de ve lopable bromide papers used for en- 
largements ami direct copying, containing no tree* silver nitrate, 
and with which ail invisible image is brought out by ilevclopment, 
much in the same wav as with dry plates, is silver bromide. These 
papers are* made in great variety of tints and surfaces, " smooth 
and 44 rough," " glossy ” and “ matt," tor producing dillerent 
ctlects. 1 hey are largely used lor direct printing by artificial 
light or daylight, for enlargements, and for prinling photographic 
post -cards, An ., in large numbers by machinery, tin* prints being 
made on a long band with an almost instantaneous exposure, and 
de veloped and fixed by be ing passed through the proper solutions 
on large* rollers or otherwise. 1’apcrs for the platinotype processes, 
sensitized with sa.lt s of platinum and iron, are also manufactured 
for printing out entirely or for development with potassic oxalate. 
Fruits on these papers have the* advantage* of being permanent. 

Messrs York Schwartz and J. Mallabar’s process of developing and 
toning prin U made on a special sensitive paper prepared with an 
emulsion ot silver phosphate was introduced by Messrs Houghton 
in iQoi> under the name of " Kiisyna." Very short exposure's to 
day or artificial light are mpiircd, and with a special developer 
(“ Knsynoid ") permanent prints are obtained with a varied scale 
ol tones similar to those gi\ en by toning with gold, the colour of 
tlu* print being determined by the exposure, short exposures giving 
purple: and long exposures brown or reel dish tones. Tlie process 
is a rapid one, the operations ol printing, developing, fixing and 
washing being completed within about ten minutes, or even less. 

For the various methods of printing in permanent pigments 
(“ Autotype," Ac.) tissue's are prepared coated with pigmented 
gelatin in various colours, and very successful results in colour 
photography have been obtained by printing from suitable negatives 
in three colours with specially prepared yellow, blue and pink 
tissue's. Similar papers, prepared with pigmented gum instead of 
gelatin, are used in the “ gum bichromate " process, and " single 
transfer " papers, coated with plain ge latin, are used in the* pigment 
printing processes to receive the developed print, and lire also 
uselul for photo- lithography, the new 44 nibprinting " methods, 
and 111 trichromatic printing on paper by the Sanger Shepherd 
method and Dr Kbnig'.s “ Final vpc." For Manly’s “Ozolype" 
and " Ozobrome " processes spe cial gelatinized and pigmented 
papers are made*. " Cyanot vpe " and 44 Ferrogallic " papers are 
prepared lor the use of architects, enginee rs, Av., in rolls of consider- 
able width, tor the direct reproduction ol tracings and drawings 
as blue or black prints by these and similar methods. 

Apparatus for I >eer/opnient . — -The recognition of the fact that 
tlu* two principal factors 111 the development oi modern photo- 
graphic. dry plates with a suitable* developer are time and tempera 
lure, and also that a prolonged immersion in dilute solutions is in 
many cases a more convenient and eepially efficient method of 
development, has led to the construction of apparatus for enabliifg 
the operation to be canied out almost automatically and for timing 
its duration. 

In 1NQ4 A. Watkins brought out his iactoriaJ system of develop- 
ment- based on the principle 44 that with a. correct exposure on a 
given plate with a given developing agent, the time of development 
required tor a given printing opacity has a fixed arithmetical 
ratio to the time of appearance ol the high lights of the image, 
provided the* developing power ol the solution remains constant 
during development; and this rule holds good tor all variations 
of strength, amount of alkali or bromide, and temperature within 
those limits which have* been found safe in practice " (Photo. Xcws, 
iSegp 48, pp. 1 1 5, 720; and further, Ph. Jouvn., iqoo, 2.p p. 221). Ry 
a series oi observations he ascertained the multiplying factors ot 
most of the developers in ordinary use*, and in 1005 brought out 
his “ factorial calculator " and a 44 dark room clock " tor facilitating 
the* working ot the method. The former is made of aluminium, 
and consists of two circular disks, the upper smaller one rotating 
and carrying a pointer. The outer disk is marked with a stale ot 
Watkins’s factors for the dillerent developers, as given in the 44 in- 
structions " accompanying tlie instrument, and is used to denote 
the " time of development " in minutes. The scale on the inner 



Fig. 72. -Watkins's Factorial Fin. 73.-- Watkins's Dark- 

Calculator. room Clock, 

disk shows the 44 time of appearance '* in seconds or minutes. In use 
the pointer is set to the iactor for the developer in use, and against 
the “ time«)f appearance " on the inner scale will be found the total 
number of minutes required for complete development (fig. 72). 
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The "calculator” can be* used with any ordinary clock or watch, j 
blit the “dark room clock" (fig. 7 A has been specially con -iructcil j 
for 1 lie lac tonal system. It n an improvement on the e.irlier 1 
forms of Watkins's “ iCiknMiometer," and has a 4 in. dial with m ! 
minute and 100 seconds dmsions, verv plain tor d.nl. rooms, | 
centre seconds hand, stop action .and outside- indicatin' m mark ; 
the completed time'. The seconds hand complete-, the revolution J 
in 100 seconds, while the minute hand dors m> in 10 minutes* or ; 
Mittuicnt tor the l<>ng«-M ordinary developnn nt, though n runs oil, | 
it necessary, ve-rv much longer, both hands starting togethc i 
always at o. 

bi 1908 Watkins brought out another system nt “ therm *- ! 
developnu-nt " bv time de]K-ndent on the u-e ot a standard " time j 
drvel »p r," the duration ol the development, at a given tempera- j 
hire, being modihe'd according to the make and speed of the parti , 

(. ular plate* in use. The temperature variations are* indicated bv 
a movable* scah*. or “ thermo calculator, " on the boltle of de- 
veloper, the variations lor development speed of various plates 
being given approximated on the “ Watkins’s Plate Speed last," 
which thus shows tin- “ speed of plate " and “ spec-el oi de velop- 1 
ment " with th<* standard eh*velnper at (»o u . This method is wc -11 
adapte-d for plates, films and stand development in tanks or , 
machines, no observation of the plate* being required, and the tinie-s 
are' most conveniently observed with the- " dark roenn clock." 
Full detail-- ol the-se* two distinct methods of eleve-lopme-nt will be- 
fouu.l in the 4th edition ot the U’u/A'/u.s's Manual of t'xposurc and 
I hcelopmcnt. 

C. \Y. Piper's "photographer’s stop thick" (100O) is a more 
el.iti irate 1 clock, intended tor use not only in " hiue developnu-nt " j 
but for all photographie- operations in which accur.ite- control 
in regard to time is ot importance-. It is fitted with a geuig and 
arranged to work by " time " or " bulb." Once started, ov pressure 
on a lever or on the bulb, it will continue- t e > go uniil stopped, 
striking the gong at the- completion ot every minute, when the 
st*ce>n N hand reaches the zero point. V second pressure on the 
bull > slops tin.* clock, so long a- 1 lie- pressure is co.iiinmd, while 
pre-Ssiire oil a h-ve'r stop , it permane-ntly. It i dims m, etui for timing 1 
any intermittent operations, w hibt t lie chick a<hls up the separate- j 
tones anel prevents the ocuirre in e of e Trews ditticult to aveiid wlie-n 1 
timing with an ordinary wat( h. P.y an additional attachment 
a prolonged tune exposure- with the camera may be- terminated, 
nr an "instantaneous" or short " time" exposure given at any 
prearranged time. Messrs Houghton's ,f Knsign clock for time- 
development has a dill with <>o divisions, a single* hand, and is 
fitted with a gong. It can lie* se-t to ling an alarm bell at the* 
expiration of any pe riod Irom one minute to one- hour, e an be started 
or steijipe-d irnme-dic telv and is ea-ilv read in the dark reioin. It 
re-quires no winding up, the action ot setting providing the- tension 
fey the recording movements. H can be- stopped and stalled at 
will and the bell arrange*d to give- a short or pmloiiged ring. S. 
Sl.inlev's is another conve-uient torm, with a ] A 111. elial, di\ ieieil into ! 
Oe> seconds and Oo minute-s, the thick hand re-e. online, the- seconds ; 
and the* thin hand the minutes. 

Several forms of developing tanks and machines have be-en 
constructed for developing a number ot exposc-d plale-s, logelliei : 
with ordinary or dilute developer-, with the aiel e >t the- facleui.il . 
system or independently of it. Tin- Kodak “ Aulomalie Deve-lop- 
iug Tank " (11405) is a usc-tul anange-menl bv which bands of ex- 
posed roll films can be developed in duvli.dit, wit limit any m-e-d r >1 1 
a daik-room (iig. 74). The exposed film is wound iinm the spool 



Fig. y ; Kodak Developing 'Tank, 
into a red celluloid a pi mi eonlamed 111 a box A, ilieji placed in me J 
tank H, where it is left in .1 dilute dtvclopt-i i » »r about twenty : 
minutes, and requires ne> attention. It gives very good re-sults. , 
l or the " Frownie " films a special daylight developing box is myele. 
With the Kodak "Kastman I 'late-developing 'rank" (1908) the ! 
exposed plates arc reii-ovid. m th<- dark-room. inuu the plate* ; 
holders and placed, in pairs bae k to back, in a special franu-woik i 
holding six pairs, which is lowered inlo a metal lank containing 
the developer, and is fifte*fl wilh a watertight lid so that it can 1 
Ik* inverted during development. A clock lace, with pointer, by 
which the? period of development may be noted is lilted outside 1 
Ihc tank. Another apparatus of the kind is made lor deve loping 
celluloid films exposed in the " I’t.-mo Ivlm Packs’* (tig. 75). | 
Other forms ate made, and in some the fixing and washing can also | 


In- effe'Ctod. 'These tanks undoubtedly save much time' at . trouble 
111 de veloping a large number ol e\\ posed plaie-s or films, .ml iiave 
be-en found to work with elficiemy and regularity, ales-rs Kodik 
also brought out 111 1 * >• » 7 a machine for diverging papm prints 
on bromide or gaslight paper.-. 



I , Hmo(iR\i , iii<’ Pkin iino ArrARAii’s 

For ordinary punting pm po -os pressure flame's, v.itiio without 
gfi.ss fronts, are used for holding the- negative am 1 sensitive' paper 
in close contact during exposure 10 light. They : re titled with 
lunged backs enabling the- pi ogress ol tin printing to be se- n. The 
I'i'essuie is usually gix.u with spniigs or with m’iuvs 01 wedges 
ailing mi the back. They aie- made in different kinds - lunvn in 
flu* dcale-i >’ catalogues. 1 or copying large 1 rae mgs ami « agim-eis’ 
1 Ira wings by the cvnnotype* and similar processes huge gk,/.cd 
2 rallies are* ii'-ed, mounted m a slam! with axle, so tha< : i ic-v liiav 
be easily Ukj.wI over tor refilling or fixed at a suitable made In 
the- light. The- ] »re-saii <- is given by an elastic cushion or vacuum 
.arrange -tut in. bv which air is pumped out liom u.m'-r in nrun 
rubber slurt covering the bae k ot the- fi.nue, thus -.i-i nrir.g a pei- 
ft-ctlv unite >i 111 pressuie oi about 14 lb i«> the- sijuare hu h without 
i-i rain on the tout glass. Sm h liaim-s are also ime-tul lor various 
photomechanical printing processes with large negative's e.r metal 
plates. 

l-or rapid printing (#f post-card and otlie'r negative-, up lo <S >, < 
f . in. a h.‘iidv and simple apparatus the " Kapide " has been 
brought out. (oiisiming ol a lantern fitted for oil. gas or electric 
light, willi a sloping fioiit, in which a special printing bame- is fixed 
and aiiangcd so that the- jinnts call be rapidly exposed one* alte-r 
another (/>'. /. A., 1909, p. (>91). In another form arrangements 
an- made tor exposing a huge* iminbei ot printing frame -- em a suit 
able- stand, in one or two tie-rs mimd a central aie lamp, winch 
may be* provided, as in the \Y<*st minster " revolving pinning 
li.ime. witJi a j-haele to piot«-ct the eyes of t lie operator when 
examining the prints or changing the- hemes. 

For printing tracings. t\c., in long mils, cylinde'r and rotatory 
machines of various types aie used, so that the Facing and sensitive* 
pape-r may 1 e drawn together at a icgnlated spec-el in close contact 
round a glass cylindrical Mirlace within winch electric: arc or liu-rcurv 
vapour lain] is supply tlu- source of light. Several 111; t nines oi 
tins kind are de*-ttil»ed m Fde-i’s fahrbmh ior 1908, also 1 . 1 the 
patent records and phom graphic journals, 

Ai 7 TIIokitii:s. Afjunotus in general : Sir \V. de* W. Abn<*v, 
Instruction in P/iofogiaphv (nth ed., 1905); K C. Hayle-y. 7 hr 
Complete Photographer (1900); Hr J. M. lwler. Am fnhrlithrs 
hitch dry PhofogHtphic (2nd e-d., pt . 1. (2), 1892); / ahrhiu fur fin 

Ph'iographic and Pt productions Tcchnik {hi. fl>.) (18S7 190S). 

\ aluable- tea L'e-bie-ue e- on all hams ot apparatus: 1 >1 C. ha lire, 
Cratle emu InpCtfiqur dr photografdnr (/'. P. P.) (vol. 1., i88ej; Supple- 
ments A, i8<u; />, 18(17; C. J90 2; J), moo), also giv <-s nmch mforiea- 
tn»n about phot 1 (graphic apparatus and oplics; ClMjanan Joth*s, 
An 1 ntuhfuction to the Sdentc and Praitue of Photoguifdiv (41!) ed.. 
lejoj); Piifish Journal Photographic Almanacs to 1*409 (/>’. /. A.)\ 
1 'a tent Office. Abridgments of S/wt if cations, 1 lass <)S. “ 

-rapin' Photography Annuals (iH<)i to i8o<)); Photographic Join ntd 
{PJi. foui .) ; Year- Honks of l ) hofography to 1907. 

Lenses and Optus: (\ 1 U-rk and A. Amir*. ws, Ptiotogyiifdiii i. enscs 
(ot h ed ) : \Y. K. Jfiirton. Optit-. h>c Phnfnf ; a phrvs (t8<>i); h*. S. 
Cole*. A 1 realise on Phot<>gra ph n ()plics (1809); T. Iv. 1 >a limey* -r. 
1 ilcphofographv (1899); f. A. Hodges. Phologiaphic Lenses (t8o“); 
Captain ! !■ mdailh*, bur une metlux/e d'essai siirnlifh/nr t: p/aiijue 
de s oh jn tits f dialog) aphn/urs (iS«jj); C,. L. Johnson, i hotogyafhu 
Optu s and 1 'olour Photography (m*)«>); O. Lumnu-t ( ontcihnii ais 
to Photographic Optics, Iransl.ded and augmen-‘‘d bv I’mfe.-sor 
S, (’. The nqi'.on (1900); Hr A. Miotlie, Optic/ tie pfn'togiaf'hiqur *an< 
dt’vellopc incuts mathcmaliques, translation bv A. Xoaiiloii a’id 
1 hmsreidte-r (i.Snh); Lieut. -(‘r'lonel b. Moissard, VOphquf />v'C- 
.•*# aphuj’uc f 1 .SejS) , L’Obju (if phologi a phic/ue (1800); <\ \V. J i] * c, 
A First Pooh of the Lens (1901); Dr M. von K0I11 J hrorir via 1 
Oeschichle drs phofographisrhen Objectivs (1S00) a most valual'le* 
tlu-oreti* al and hist' .ne.d i -nnmarv of ]ih('tograj)hic equics ami ds 
lite rature-; Hans ^chmi«lt # Das hcrn-Oh/ectre nn l '< ; / < o / , AiF.l- 
tcitne, und Landsthiifl/aihc (18198); Dr II. Schroeder, Dn Llj,:’eiF{i 
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dev / indovraf hist hrv Ofdifi (lFoi); J. T. Taylor. / lie Opius of 
’'Uotogi a fdiv and PhoLogi ii pine Lenses (u ( l <*d., iuoj); I lie Plmtcj- 
Miiu.it me Sr lcs, “ No. 1 (1899), Modern Lenses, No. .10 fnjm), 

7 e/e plwioi'j n pi:v ; No. 40 (19°-). Lens L'nits mu/ Helps ; No. 79 
(rtjoy). Lie (_i:<>ue and Hsr of Photographic Lenses. 

IJ nit l C'ann ;>ts, Shatters, Lxposure Aletrrs, the. : SirW.de W. Almev, 
/ ustnntanc>>u Photogi a Qhy (1.S05); H. I Wairsault , latent du temps 
de pose en photographic (1S90); \Y. B. Coventry, The Technics of 
the tlnnd Camira (1901), the working principles of lenses, shutters. 
ni„ for 111s!. nt. menus exposuirs aie treated mathcmatieally an<l 
pr.n t u.allv ; B. David, Hie Moment- Photographic (T.S9S); (i. <]<■ 
Chapel dTIspinassoiiv Tiaitc pratique de la dclenninatwn du temps 
de pose (I1S901; Hr lx. ki iim ner. Die Hand Latnera und line Anwen- 
Uung for dii Moment Phnfogra phie (1898); A. l.cmde, Jm Photo- 
graphic tns/a"/ utSe, theorie et (antique (pd ed., 1S97); F. W. I’ilditeh, 
Drop Shuttn /'holography (i<S<j(.); A. de la I ’>auin< i'luvinel, Lr temps 
i ! r ptise (iSc)oj; A. Watkins, the Watkins Manual of Exposure and 
Development 141I1 ed., 190S). the Pvactind I'hotogUtphei , No. 8 
( ,f ioj), “ 1 l.i ml C.imt ra Work/' 'The “ Photo Miniature Series," 
No. > (r.Soo). Hand Canieia 1 1 '» */-/»* ; No. y/ L'llm Photography; 

No. so (190;), The J I in ter and Diiffuld System; No. ft* (1900), 
i he Hand ( annul; No. 77 (1907), Petal Plane Photography. 

Colom Pi.otogi a phy : Agenda Lumurc, La Photogiafdiie des 
ennlriirs et les plaques autoi /ironies (190(1); G. L. Brown and C. \V. 
Piper, Colour Photography with the Lit mi ire Autochrome Plates 
(1907); Baron A. von Hubl, three Colour Photography, translated 
by II. < ). Kh in (1904); Theorie und Praxis dev tun hen T'hotogi aphte 
mil A uiochvoni Platten (1908); G. L. Johnson, Plwtogrn phu Optus 
and Colour t J hotograptiv (1909); Dr F. Konig. Natural Colour 
fVt h grnphr Mr, ms. by K. J. Wall (to»>o): Die Anfochrom Photographic 
middle et 1 ic mdten Drcifavhcn-rastcv-vcvfahrcn (1908). (J. W\.) 

i 1 1 . — Pictorial Photography 

Pictorial photography differs from other brandies of photo- 
graphic practice in the motive hv which it is prompted. Kmplov- 
ing the same methods and tools, it seeks to use photographic 
pro< esses as a means of personal artistic expression. Thus in the 
earlv days of Fox Talbot's eakitvpe, about 1846, David Octavius 
mil, a successful Scottish painter, took up this method of 
port i\i\ al, and, guided b\' an artist's knowledge and taste, and 
unfeitcrcd by photographic convention, which indeed had 
then scanvh begun to grow, produced portraits which for 
genuine pictorial quality have perhaps never been surpassed, 
especially if some allowance be made for the necessary im- 
perfections of the " Talbotvpe " (see plate). W hether they 
were in tlv ir day typical examples ot Talbotvpe with all the 
latest improvements, i Till probably never can'd. When, again, 
a few years later, Sir William ]. Newton, the eminent 
miniature painter, read a paper before the newly formed 
Photographic Society of Great Britain (now the Royal Photo- 
graphic Society), his recommendation to depart from the 
custom of defining everything with excessive sharpness caused 
his address to be almost epoch-making. “ I do not conceive 
it to be necessary or desirable," he said, “ for an artist to repre- 
sent, or aim at, the attainment of every minute detail, but to 
endeavour at producing a broad and general effect. ... 1 do 
not consider that the whole of the subject should be what is 
called ‘ in locus’; on the contrary, I have found in many in- 
stances that the object is better obtained by the whole subject 
being a. little out of focus." The doctrine has been persistently 
repeated ever since, blit only within the last decade of the 19th 
century was the suppression or diffusion of focus received by 
photographers generally with anything better than ridicule or 
r.mbanpt, because it was unorthodox. 0 . G. Rejhinder, Mrs 
|uli. 1 Margaret Cameron, II. P. Robinson, and others, by precept 
or practice, strove against such photographic conventions as 
had arisen out of those technical exigencies to which pictorial 
qualities were so often sacrificed. As late as 1868, in the 
Manual of I 'holographic Manipulation , by Lake Price, the old 
advice to arrange a group of persons in crescent form, so as to 
adapt the subject to the curve of the field of the lens, was repeated 
with the additional recommendation of plotting out on the 
ground betoiehand the “ curve of the focus ” as a guide. As a 
defiance of this dictum, Rejhinder, in 1869, produced a group of 
the members of the Solar ( lub in which some of the chiet figures 
were set widely out of tlje “ curve of the focus." The mere 
technical difficulties of this performance with wet collodion 
plates, and in an ordinary upper room, need not be touched upon 


here, but it is to be noted as one of those triumphant departures 
from ((invention which have marked the progressive stages of 
pictorial photography. At about the same period, Mrs Cameron, 
carrying the recommendation of “ a little out ol focus ” rather 
further, regardless of how her lens w'as intended to be used by 
its maker, secured the rendering dictated by her own taste and 
judgment, with the result that many of her portraits, such as 
those ol Tennyson, Carlyle, Nre., are still in their way unsur- 
passed. Contemporaneously, Adam Salomon, a talented sculp- 
tor, “ sunned " down the too garish lights of his photographic 
prints, and strengthened the high lights by working on the back 
of the negative. 

Bui, during the concluding quarter of the 19th century, 
probably the most powerful influence in pictorial photography 
was that of H. R. Robinson, who died in February 190T, and, but 
for a brief period about the year 1875, was one ol the most 
prolific “ picture makers." Inspired bv Rcjlander, of whom he 
was a contemporary, Robinson will perhaps be best remembered 
bv his earlier advocacy of combination printing. As early as 
1855 Berwick and Annan exhibited a photograph w hich was the 
result of printing from more than one negative, a figure from one 
plate being cunningly introduced into a landscape print from 
another. Then came from Rcjlander “ The Two W ays of Life, 
in which, with wonderful ingenuity, thirty different negatives 
were combined. Robinson followed, and between 1858 and 1887 
exhibited numerous examples of combination-printing, one of 
the most popular and fairly typic al examples being “ Carolling " 
(see plate), w hieh received a medal in the exhibit ion of the Royal 
Photographic .Society in 1887. 

Though in this combination-printing one may perhaps perceive 
the germ ol incentive towards the production of special effects 
not seen in the original, yet the practice was not destined to 
become \cry popular, lor even in the most capable hands there 
remains the difficulty, if not impossibility, of fitting a portion of 
one negative into a print from another and still preserving true 
relative tonalitx , and even true proportion. Skilfully produced, 
eminently popular in character though “ Carolling " may be. 
such errors are not absent. Of this coftibinaiioii-printing 
Dr 1 \ il. Lmcisun has said : "Cloud printing is the simplest 
form of combination-printing, and the only one admissible when 
we are < onsidering artistic work. Rcjlander, however, in the early 
days of photography, tried to make pictures by combination- 
printing. This process is rcallv what many of us practised in the 
nursery, that is, cutting out figures and pasting them into white 
spaces left for that purpose in the picture-book. With all the 
care in the world the very best artist living < uuld not do this 
satisfactorily. Nature is so subtle that it is impossible to do 
this sorl of patchwork and represent, hir. Kvcn if the greater 
truths be registered, the lesser truths, still important, cannot, 
be obtained, and the softness of outline is easily lost. The rela- 
tion of the figure to the landscape can nexer be truly represented 
in this manner, for all subtle modelling ol the contour of the 
figure is lost." 

Pictorial photography received a large accession of votaries 
in consequent e of the greater facilities ollcred by the introduction 
of the gclatino- bromide, or dry-plate, process, which, although 
dating from 1S80, did not notably affect photographic communi- 
ties until some years afterwards; and although improvement in 
appliances and instruments had little to do with the advance 
of t I k* pictorial side of photography, yet, indirectly at least, the 
drv plate and the platinotypc printing process have had an 
undoubted effect. 'The former gave enormously increased 
facility, and dispensed with tedious manipulations and chemical 
knowledge, while its increased light-sensitiveness decreased the 
limitations as to subjects and effects. The platinotypc process 
was discovered in 1874 1X80 by \V. W illis, who employed his 
chemical skill and knowledge to give the world a printing process 
more likely than the hitherto prevalent silver papers to satisfy 
artistic requirements. • 

Up to t 8S2 but few outdoor photographers had ventured to 
run counted to t he general dictum that photographs should only be 
taken during sunshine or good bright light, and unquestioning 
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consent would have been given everywhere to the proposition 
that it would be absurd to work when anything like tog or atmo- 
spheric haze was present. Isochromatic plates, introduced for 
the purpose of equalizing the actinic power of various colour 
luminosities, and so rendering colours in correct relative value, 
weie recommended by one writer, who applauded their supposed : 
ad\ intage of enabling the photographer to photograph distance j 
without anv suggestion of atmosphere. That evening or morn- s 
ing haze nvgKt enhance the beauty of a landscape, or that the I 
mystery of half-concealment might itself be beautiful, does not i 
seem to have occurred to the photographer, who had become j 
infatuated by the exquisite clearness and sharpness which, with a i 
minimum of labour, he was able to achieve. It is therefore I 
interesting to note one of the first photographic successes which I 
broke away from this convention, just as Kcjlander's Solar Club : 
group defied the lormula of arranging human figures like the | 
tiers ot an amphitheatre. William M'Eeish, of Darlington, a ! 
Scottish gardener who had taken to photographv, and who seems J 
to have been less under the influence, or it may have been that tie j 
was ignorant, of the old dicta, sent to the Koval Photographic ! 
Society's Exhibition in 1882 a photograph entitled “ Mistv Morn- ; 
ing on the Wear," a very beautiful view' of Durham Cathedral 
ns seen through tin* mist from across the river. The judges, 
although they that year awarded eleven medals, passed this by ; 
but appreciation came from outside, lor newspaper < ritics, and 
practically all those who were not blinded by prejudice and 
conventionality , declared it to be the photograph ot the year. 
The exhibitions immediately succeed ing revealed numerous , 
imitators of MTaish, and both figure and landscape work began ! 
to be shown in which there was evidence of greater freedom 
and originality. 1 

Meanwhile the Photographic Society of Great Britain had 
drifted away lrom its artistic starting-point, and had become 
ehiefiv absorbed in purely scientific and teehnii al subjects. Hut 
the general apathy which existed in respect of the artistic aspira- 
tions of some workers was the forerunner of a period of renaissance 
which was to end in lifting the pictorial side of photography into 
a greatly impro\cd position. In tS 8(> Dr P. 11. Emerson read 
before the Camera Club a paper on “ Naturalistic' Photography." 
which served as an introduction to the publication (1887) of his 
book under that title*. Unquestionably this book struc k a • 
powerful blow at the many conventionalities whic h had grown | 
up in the practice of photography; the chief doctrines set forth j 
being the differentiation of focus in different planes, a more 
complete recognition and truer rendering of “ tone/’ a kind of 
truthful impressionism derived from a close studv and general 
acquaintance of nature, and a generally higher and more intel- 
lectual standard. After the publication of a second edition in 
i SSq Dr Emerson publicly renounced the views he had published, 
i»v issuing in January of 1 S<> 1 a bitterly worried, black-bordered 
pamphlet, entitled The Death of Xaturafistir DJiotac/afdiv. lint 
the thoughts which the book had stirred were not to be stilled 
by its withdrawal. Towards the end of the same year the 
conflict which within the Photographic Society had become 
apparent as between the pictorial enthusiasts and the older 
school, culminated in connexion with some matters respecting 
the hanging of certain photographs at the exhibition of that vear; 
and a number of prominent members resigned the ir membership 
as a protest against the lack of sympathy and the insufficient 
manner in which pictorial work was represented and encouraged. 
Phis secession was to prove the most important event in the 
history of that brain h of photography. The secessionists being 
among the most popular contributors to tin* annual exhibition 
gathered round them numerous sympathizers. In the follow ing 
vear they formed themselves into a brotherhood called “ The 
Linked Ring,” and in 1893 held their first “ Photographic Salon,” 
at the Dudley Gallery, Piccadilly. The* most noteworthy of the 
early adherents attracted to the new body was James Graig 
Annan, who.-fe work w r as practically unknown until he exhibited 
it at the firt-t Salon; and almoVt at once he, by general consent, 
took a position amongst pictorial photographers secohd to none I 
(sec Plate). 


Aroused into greater activity by these events, the Royal 
Photographic Society began to pay moic* attention to what, had 
now* become* tlu* more popular phase. At subsequent exhibitions 
the technical and scientific work was hung separately from the 
” Art Section," and a separate set of judges wa.> elected .or each 
section. It became the custom to all^t by far tlu* greater 
amount of space to the “ artistic " ; and later, artists were elected 
as judges, bv way ol encouraging those who were devoti d to the 
pictorial side to send in for exhibition. In tlu* autumn ol moo 
the New Gallery was secured, and a comprehensive c. Iiibitum 
of all phases of photography was held. 

It is interesting to note that as a distinct movement nictorial 
photography is essentially of British origin, and this L Diown 
by the manner in which organized photographic bodies >n Vienna, 
Brussels, Paris, St Petersburg, Florence and other European 
cities, as well as in Philadelphia, Chicago, cV<\, fol!o\ ing die 
example of London, held exhibitions on exactly Dinikir lints to 
thore of the London Photographic Salon, and invited known 
British exhibitors to contribute. 'The international U. .trader 
of the “ Linked Ring " encouraged an interchange <\ works 
between British and foreign exhibitors, with the result that the 
productions of certain French, Austrian and American photo- 
grapher., are perfectly familiar in Great Britain. This, in tlu* 
year moo, led to a very remarkable cult calling itself “ r l he New 
American .School," which had a powerful influence on 1 ontem- 
poraries in Great Britain. 

II may l»c well to glance at such improvements ol pi icc ss or 
apparatus as have not bet 11 din'd and essential means to pidorial 
advance, lm! lather uiodilicalions and improvements made m 
response to the requirements ol the artistic aspiiant. dull im- 
pto\ eiuents are ot two orders — those which are ch vised with the 
aim of seeming greater accuracy of delineation, the corn it ion ot 
distortion and of apparent exaggeration of perspective, and the 
more truthful rendeinig ol relative values and tones; and those 
which seek to give the operator greater personal i onl rul ov er I he 
linished result. While pleat advances have been made in photo- 
j;i apluc optic. 1 -, it cannot be said that pidorial wmk lus been 
Ihneby materially assisted, some ol the most, sm < csslul ’exponent s 
pic-lc-iiing to use the simplest lorm ot uncomded objei live, or 
even to dispense with the lens altogether, choosing rather to employ 
a minute aperture, te< hnieally called a “ pinhole." This is but 
one example ol manv which might be quoted to bear out the state- 
ment that in photography the advance of anything in the nature 
ol aitistic qualities has not lion correlative with mechanical ini 
provemenls. The hand camera can only be said to have had an 
indirect inlliicnc'c : it lias increased the photographer's l.uilities, 
and by removin'' the enrumbiance ot heavy tools lias widened his 
sphere* of operations; but it is perhaps in connexion with the plates 
and printing processes that more dim I advantages have Iren 
gained. I lie fact that the actinic power of colours is not pro- 
portional to their luniino- ity was long in melted ns .111 obstacle to 
correct representation; but bv the introduction cl 01 1 lioclirninatic 
or isochiomatic plates in ihho (when Ik j. Edwards bought (he 
Tailin' ami Clayton patml, under which he shorlly hwmglit out 
his orthochroinn I it plates) this original disability was removed; 
while with iiu ri used rapnlitv in the l.sochromnt ic plate colour 
value's may ^ 1 ill futtker be corroded by the use ol coloured stiveiio 
or light filters, without interfering with the piact ic abilit v of making 
sufficiently rapid exposures tor most subjects. Again, by a bettor 
knowledge of wliat is required in artistic representation, certain 
modifications in the lonnulated lirufment of oidinary and nn- 
corrected plates are found to do min h fowmds removing the evil; 
hence, with an oidinary plate “ backed ” so as to counteract over- 
exposure of the higher lights. an exposure may, except in extreme 
cases, bo given of length sufficient to secure' the* feeble lays of tie* 
less actinic: colours, and by subsequent suitable development a 
result hardly distinguishable from that uf a colour corrected plate 
may be secured. Chemical experiment has placed in the photo- 
grapher’s hands improved and easier means ot e ntire, unequal and 
local intensification and reduction, hut utility of these- is restricted. 

I tv the artistic wotker it is claimed that the lens and camera are 
but the tools, and the negative the preliminaiv sketch or studv, 
t ho hnal print standing to him in the same relation as the finished 
painting does to the artist. In tin* production ol the print various 
means of personally controlling the formation ol the image have 
been resorted to. Thus the local development ol pin t inot ype 
bv means of glycerine has its champions, but it seems to have' been 
little* used, its resuscitation being chiefly due (<> two or three promi- 
nent workers in New York. I lere should also he mentioned the 
levivnl in of rough surface printing papers, chiefly those 

sensitized with silver, tlu- roughest teXfure drawlin’ papers being 
employed to break up the excessive sharpness of the photographic 
image, and by the superficial inequalities introducing the effect 
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of lmninousness to ovcr-dnrk shadow*! and varied v to blank whites. 
The almost forgotten process ot Eouncy, and ot I'oitcvin, now known 
as tilt' gum bichromate process, was rehabilitated in ih*jj by M. 
Konille Lad< veze expressly to meet the needs ot the pietori.il 
worker. Perhaps the best results that have been achieved bv it 
ar<* those of M. Kobeit Dein lehy ot Paris, though manv English 
workeis ha\e used it with rem.aikable success. In it paper oi any 
kind m »v l)' - seh'cted a's the support. The power of the operator 
to inoihfv ih<* print etl image to almost ;inv extent, e\ en to intro- 
ducing and - liminat ing lights and shadows, and in other ways to 
depart wid« Iv tiom the image given by llie negative, depends upon 
the tad that t lie coating oi gum and pigment (which, being bicliro- 
maiized, beo.mes insoluble in proportion as it is acted upon bv light) 
hold.* tile pi 'Unit but irnperfei 1 1 v, and yields it up upon a Mgorous 
.ipplu .if mn < i water. According, theieiorc, to its application or 
retention, 1 1 1 • operalor ran 1 1 ' • 1 1 ! « n or ilc< p« n in lone any portion, 
Xu nil >ei less variations of nlin-r met hods, such as brush develop- 
ment and It- at toning or stopping, hn\e bee.ii suggested wilh the 
saiije i ii>]ect . Other workers have shown t hat bv dexterously shutting 
o 1 f and .id in 1 1 ting (he light to various parts of the negative whilst 
printin':, the disposition ot the lights and shades in the piiut can 
be modi lied lo so great ail extent as-to altei the geneial contour ot 
the scene. Examples of an ongntal unaltered print, and one 
which lias been thus modified, are shown in the accompanying 
plale. Lori mils aie shaded in by allowing" the light to Jia\ e access 
to the print, either through the negative- m winch case the image 
wilh all its details, prints more deeply — or bv removing the negative, 
when the aition oi the light is to flatten and suppress both detail 
and contra -t. Latterly some tew have resulted to extensive 
working on i he negative, both on the bark and on the film; drawing 
bv hand is pi actised on the film to render too prominent features less 
obtrusive, and objects in the background are metged bv an intricacy 
ot lines and cross-liatchmg. Many of the results are very pleasing, 
although one hesitates to justilv the means, however good the 
end. On th" other hand, to exclaim for purity of method and the 
exclusion oi extraneous aids is very like setting up an arbitrary 
smndai d no less unreasonable than those conventions against 
winch pictorial photography has so long striven. 

AutIioki lifts. -i\ H. Emerson. Naturalistic Photography] II. I\ 
Kubinsuii. Picture-making bv Plmtoghiphy] Art l hotogiaphy. 
Pictorial Illicit m Photography ; Elements of a Piiioruit Photograph] 
A. II. Wall, . Artistn Landscape Photography (ittpo); A. Horsley 
Hinton, Practical Pit tonal Photography (i<So<S), and subsequent 
editions; l. . l’uyo, Notes sitr la photographic aiUstujuc (Laris). 

(A. II. II.) 

PHOTOGRAPHY, CELESTIAL. The requisites for celestial 
photography are best explained by a comparison with ordinary 
photography in several essential points. 

a. Illumination.— lo taking a portrait artificial light is used, 
being thrown on to the hue of the sitter either directly or bv 
reflection. If the day is dull a longer exposure is required, and 
artificial light may be used when the daylight fails. In photo- 
graphing the stars there is no question of illuminating them by 
artificial light; lor the strongest searchlight which we could 
throw r in the direction of the heavenly bodies would have no i 
sensible effect. The light used is their own, and its teebleness 
renders it necessary to make long exposures, the length increasing 
as we attempt to get images of fainter objects. The invention 
o! the drv plate, by making it possible to give very long exposures, 
caused a revolution in celestial photography. With the wet 
plate, exposures were limited to the few minutes during which 
the film would remain wet: blit the dry plate can remain in the 
telescope for days, weeks or even years if necessary. On the 
approach of daylight, the cap is put on the camera, or the plate 
removed into the dark room; but when night returns the plate 
is put back in the telescope, which is accurately pointed to the 
same stars, the cap is removed, and the exposure is resumed 
without any loss from the interruption. 

K Magnification . — In taking a portrait we can obtain a large 
or small size by placing the uimcra near the sitter or far away, 
lint this method is not available for the heavenly bodies, since 
we cannot sensibly approach them. To magnify an image we 
must lengthen the focus of the camera, cither directly or in- 
directly. The direct method is to construct a lens ur mirror of 
long focus; the camera becomes similar in length to a telescope; 
and indeed resembles a telescope in other respects, except that 
we take away the eve- piece and put in a photographic plate 
instead. If, however, we already have a lens of short focus which ! 
we w r ish to use, we may lengthen the focus indirectly by using a i 
secondary magnifier, that is by putting in another lens near the 
focus of the first. In either case the profitable magnification 
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is limited, not only by the imperfections of the optical apparatus 
but by disturbances in the atmosphere. Air currents, either 
outside or inside the telescope, act as irregular lenses of varying 
shape, and produce such defects in the image that we gain 
nothing by enlarging it beyond a certain point. Such air dis- 
turbances do not trouble the ordinary photographer at all, or 
scarcely at all : he is only concerned w r ith a few feet of air, 
whereas the celestial photographer cannot escape from the 
necessity of looking through many miles of it. 

c. Steadiness . — In taking a portrait the photographer is only 
concerned to fix his camera firmly and to induce his sitter to 
remain still. The heavenly bodies are in constant motion, 
though their real and apparent movements are fortunately 
smooth, except for air disturbances above mentioned. If, there- 
fore, it were possible to devise perfectly smooth clockwork, we 
could keep the camera or telescope continually pointed to the 
required star or stars. Hut human workmanship has not v (t 
made clockwork of sufficient strength and accuracy to he. p a 
large telescope satisfactorily pointed. The clockwork which 
had been found good enough lor use with visual telescopes was 
soon found to be quite inadequate for photography. The first 
method adopted was to bind two telescopes, one visual and the 
other photographic, firmly together; and by looking through the 
visual one to keep some object, steadily on the crosswares bv 
using the slow motion screws; meanwhile the other telescope 
was kept properly pointed for taking a photograph. As it was 
sometimes found that extremely fine movements wen* required, 
electrical arrangements wire devised, whereby the observer, on 
simply pressing a button, could accelerate or retard the rate of 
the clockwork by a minute amount, instead of actually turning 
the screws by hand. And about the same time the idea arose 
ol making these corrections automatically. This automatic 
correction is based on the principle that a freely swinging 
pendulum, which has no work to do, will naturally keep 
much better time than the clockwork which has to drive a 
heavy telescope; and if such a pendulum is therefore arranged 
to send a current (‘scry second through certain electro-magnets, 
apparatus can be devised to detect whcthri* the clockwork is 
going properly; and to correct it in the right direction, if it. js 
not. One or more of these three methods, which may he called 
band-guiding, electrical nuuml, and automatic electric control, 
arc used in taking all celestial photographs. 

The Photograph 1 e image.- The image of a star on the plate 
should be, theoretically, merely a point; but in practice it is a 
small patch on the plate which grows in size as the exposure is 
I lengthened, while at. the same time it becomes darker in the 
middle. One reason for this is that light is manv-eoloured, and 
when we attempt to focus it bv a lens, we can only get a very few 
colours into even approximate focus; the other colours are not 
brought to focus at all, and form concentric patches of fainter 
light on the plate, which increase in size with the error of focus. 
Thus at best our focusing is only a compromise. When the 
exposure is short, those colours which have most nearly been 
brought, to focus have an effect, while the* faint light of the others 
may produce no sensible impression, it is natural to select, for 
the colours to be brought most sharply to focus those which are 
most important, photographically, viz. those at. the violet end of 
the spectrum. As the exposure proceeds the faint light of the 
other colours alTe< Is the plate by accumulation, and hence the 
image spreads, while at the same time the central part naturally 
becomes blacker. 

A reflecting telescope brings all colours to the same focus; and 
it might appear, therefore, that images formed with it will not 
spread in this w f av. There is, however, another cause of spread- 
ing besides that due to colour; neither tie* reflecting telescope 
nor the lens can focus all the light received by them for more 
than one particular star. It is just theoretically possible to 
construct a mirror which would focus all the light from a star 
seen in the direction of its axis; but the light from 'another star 
i seen in a slightly different direction would not be truly focused, 
since directly we leave the axis, some parts of the mirror have a 
focus slightly different from other parts ; and if the image 
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produced is magnified, it is scon to have a shape like that of a 
kite. As the exposure is prolonged the small kite-shaped figure 
gradually increases in size from the point towards the head, and 
this defeet is the more pionouneed the farther we depart from 
the centre of the plate. The result is, speaking genet allv. that 
the images near the centre of a plate may l»e fairly small and 
circular, but at a certain distance from the centre they become 
distorted and large. It is a practical problem of great importance 
to have this distance as great as possible, so that the field ot good 
definition mav be large. Estimating in terms ot angular dbtam e 
from the centre of the field, the refleeting telescope has a good 
field of not more than go'; a telescope with one compound lens 
(the ordinary refractor) a field of about T, while il two compound 
lenses are used (as is ihe rase in portrait photograph\ ) the field 
mav be very great Iv extended, io° or 15 3 having been siieeessfulh 
co\ered. This is naturally a verv great advantage of the 
“doublet ” over other forms of telescope, an advantage which 
has onlv recently been fullv realized. But there is a compen- 
sating draw ha« k: to get a large* field we must either use a large 
plate, which is liable to bend or to have a permanent cm vat lire; 
or if we use a small plate the picture will be on a small scale, so 
that we lose accuracy in another wav'. 

Star Charts mav thus he made* bv photography with anv 
desired combination of these advantages. The ( ape Photo 
graphic Durch mustering is a photographic survey of the southern 
hemisphere by means of 250 plates each covering' 5 ' 5 0 taken 

at the Koval Observatory, ( ape of Good Hope; the plates being 
afterwards measured at Groningen in Holland bv Professor J. ('. 
Kapteyn who re< orded the places to (.) 1 and () ’i. A much 
higher degree of accuracy is aimed at in the international scheme 
■ cr a map of the whole sky undertaken jointly by eighteen 
observatories in 1S87. The plates are onlv 2 3 .• 2". and each of 
the eighteen observatories must take about 600 to ('over its zone 
of the skv once, 1200 to cover it twice. Exposures of 6 mill., 
t min., and 20 sec. are given, the telesi ope being pointed in a 
slightlv different direction for each exposure; so that ea« h star to 
about the oth magnitude shows 3 images, and stars to the 1 it o 
or 12th magnitude show 2; which has the incidental advantage 
of distinguishing stars from dust specks. A rescan of lines 
accurately ruled at distances of 5 mm. apart in two directions at 
right angles is impressed on the plate by artifiual light and de- 
veloped along with the star images; and by use of these reference 
lines the places of all stars shown with 3 min. exposure are 
measured with a probable error which, by a resolution of the 
executive committee, is not to exceed ±0*20". An additional 
scheme for a series of charts enlarged from similar plates with 
much longer exposure* has proved too costly, and only a few 
observatories have attempted it. Meanwhile Professor E. C. 
Pickering of Harvard, by using doublet lenses which cover a much 
larger field at once, has photographed the whole skv many times 
over. The plates have not been measured, and would not in 
anv <ave yield results of quite the same ae< 11 racy as those of the 
international scheme; hut being systematically stored at the 
Harvard Observatory they form an invaluable reference library, 
from which the history of remarkable objects can be read back- 
wards when onee attention is drawn to them. Thus the history 
of the asteroid Eros, discovered in 1898, was trace d back to 1894 
from these plates; new stars have been found on plates taken 
previous to the time of discovery, and the epoch of their bla/.ing 
up recovered within narrow limits; and the history of mane 
variable stars greatly extended. 'Ihe value of this collection of 
photographs will steadily increase with time and growth. 

Spectroscopic Star Charts .— Bv placing a glass prism in front 
of the object glass of a toll scope the light from each star e,?n be 
extended into a spectrum : and a chart can thus he obtained 
showing not only the relative positions, hut the character of the 
light of the stars. This method ea* been used with great effect 
tit. Harvard : and from inspection of the plates many discoveries 
have b en irfade, notably those of several novae. 

T hf (, tnmelvv nf the K tar Chatt. L< M >S in tin* figure j>e Ihe obj'e< l 
glass with which the photograph is taken, and lei its optical centre 
be C. Let PL be the plate, and draw CX perpendicular to the sur- 


! lace nt the plate. The point N is of fundamental important <• in the 
geometry ol* t he Mar chart and it is natural to call it the plat e centre ; 
but it must be candidly distin- 
guished fro 111 two other points wlm h 
should theoretically, but mav not 111 
practice, 1 cum ide with it. 1 he tirst 
is the i i-ntre ol the mat* rial plate, 
as placed in position in the telesi ope. 

In tin* tig are M. is purposely 
di.twn larger than TN. and this 
matt rial centre would la* to the 
right ot X. Iht* second point is 
that wlu re the oj>tu al axis ot the 
object glass (C'G 111 the tig lire) tuts 
the plate. riieobp-cl glass is draw n 
wiih an exaggerated tilt so that LG 
falls to the right ot C'\. To secure 
adjustment, the object glass should 
tic* “ sc j u arc’d on " to the tube* bv a 
i latnihar operation, so that the lube 
is parallel to CG : and then the plate 
should la- set normal to the* tube — , 
and then tore to ( G. I his is done ^ 
bv observing r» thx ted images, com- 
bined with rotation ol the jdate in its plane. 

The held ol the object glass will in general be curved so that 
the points ot best focus lor dillerent stars he can a surtai < smli as 
AGB (jmrposelv exaggerated). The* best practical remits lor 
locus will thus lie obtained bv cnmjiromisc, placing the plate so 
I that some stars, as A, an* focused l>e\ond the* plate, and others, as 

| B, nearer the object glass; exact locus only being possible tor a 

j particular ring on the jdate. The star A will thus be rej*resenteu 

bv a small jiatch ol light, /uj on the* pkite, which will grow m si/e as 

, above cxjdained. When we measure the position ot its image we 
1 select the* centre as best we can : and 111 practice it is important 
! that the point sclcc ted should be that where the line Ca drawn troni 
i the* star to the* optical centre cuts the plate. It this can be done, 
then the 1 hart represents the geometrical projec tion of tin* heavens 
from the point ( 011 to the plane I’L. 1 he star-, are usually < onceived 
as lying on the celestial sphere, with an arbitrary radius and centre 
al the observer, which is in this case the object glass: describing 
such a sphere with as centre and t N as ratlins, the lines hC B and 
rtf'A project ihe vjihcrn al surface on to a tangent plane at the j joint 
X, winch we call Ihe plate centre. Il we |»oint the telesi ope to a 
1 1 if ten nt pari ol the sky, w e ‘-elec t a dillerent tangent plane oil w luc h 
to proj'-t t. It is a fundamental projieiiy of projections that a 
straight hue j>rojects into a straight line; and in the j»resent instance 
we mav add that even straight line corresponds to a great cin h* 
on the telesfial sphere. Heme if we measure any rectilinear co- 
ordinates (v, 1) of a series of stars on one jdate, and co-ordinates 
(\, A ) o! the same stars on another plate, and ( v, v) .ire connected 
i by a linear relation, so must (X, Yj lie. Tin-, property leads a; 

| once io the equations 

• N (ax t-hv !-.)/(! - hx /v) , Y — {dx -f ey -\ /)/( 1 — kx — / y) , (1) 

I the numerator, being anv linear t mictions of (,v, v) lint t lie* 
j denominators being the same linear I unction. When .v o, 

! v o. then X - r and A' /, whith are thus the co-ordinates ol 
tin* origin of (vv) cm jdate (XY). The co-ordinate of tin* origin of 
(X Y ) on plate [\y) can be shown to be (A, l) if pro|ier units of length 
he chosen. 

As a j>articular case the co ordinates 

,t - cot 8 ms u, v tan 5 sin a (2) 

j represent the rectangular to -ordinates of a star of K A and declina 
! tion a and 5 , ]>mj cited on the langent plane at the north jxd(*. Il 
! the same star be projected 011 the tangent plane at the point (A, I J), 
then its rectangular co-ordinates (£, 7/) will lie 

£ tan (a — A) sin 7 see (c/ — 1 >) , v tan (7 — 1>), ) , 

where tan 7 tan 5 sec (a A), j 

the axis of 7; being directed towards the pole. Il can readily be verified 
that (£, 77) ran be exjuessed in terms ol (1, v) by illations of the lorm 
(1). The co-ordinates (i,?/) have been named “ s tain lartl co-ordinates " 
and represent star position, mi an ideal jdate tree from the effects 
of refraelion and aberration. I 'or jdates of not too large a field, 
differential retraction and aberration are so small that their product 
by squares of the co-ordinates mav be negle< fed, and the actual 
star positions (v, v) are connected with (£, 77) by linear relations. 
The linearity of these relations is obviously not disturbed by the 
choice ot origin ol axes and ol orientation; in whith the effects ot 
precession and mutation tor any epoch may be imlmled. Hence 
to obtain the standard co-ordinates (£, 77) of any object on a plate it is 
only necessary to know the jiosifion of the jdafe centre (the point 
X : in tig. 1) and the six constants in the relations 

£ A.r -f- By • C, rj — ] )x -{- Ey -f F, (d ) 

where (v, y) are rectilinear co-ordinates relerred to any axes. 'I ’ ii - 
constants can theoretically be determined when there are three 
star-; on the jdate for which £, are known: but in |>raetice it is 
better to use as many “ known ” stars as possible. These equations 
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are well adapted to solution by least squares 01* any equivalent 
device. 

Photography oj Nebulae atul Clusters.- Some of the earliest 
and rno^t striking successes in celestial photography were the 
pictures of nebulae. Dr A. A. Common (1841 1905), F.R.S., 
of Haling, led the way in 1883 with a successful picture of the 
great nebula in Orion, taken with a 3 -ft. concave mirror 
by Calver. Dr Isaac Roberts (1*820-11404) was the first to show 
the real stru; turc of the great nebula in Andromeda, by a photo- 
graph also taken with a reflector. In the clear atmosphere of 
the Liek Observatory in California, small nebulae were photo- 
graphed in great numbers by Professor J. E. Keeler (1857-1000) : 
and it was shown what a large percentage were spiral in form. 
Proi. G. W . Ritchey, at the Yerkes Observatory, lias followed 
up these successes with a 2-ft. reflector, and is constructing a 
5-tt., to be f rooted on Mt Wilson (Cal.); but he has also shown 
that pictures of clusters are best taken w r ith a telescope of long 
focus, such as the great Yerkes* refractor; and incidentally 
that this telescope, although intended for visual work, can be 
adapted to photography by using a “ colour screen ” just in front 
of the plate, which sifts out the rays not brought to focus. 

Photography of the Moon. — G. W. Ritchey has used the 
same device of a colour screen for the moon, and obtained even 
better pictures than those obtained at Paris, which were pre- 
viously the best.. The positions of a large number of craters 
and other points have been measured by Dr J. H. G. Franz 
and S. A. Saundcr on photographs, and a new epoch in lunar 
topography has thereby been created. 

Photography oj the Planets . — Some striking successes have 
been obtained at the Powell Observatory, Flagstaff, Arizona : 
bv cutting down the aperture of the object glass some of the 
delicate markings, called canals, on the planet Mars have been 
photographed; but even these do not approach what can be 
sci'ii by the eye. 

Photography of ('otnets. — Some wonderful pictures have* been 
obtained ol comets by Professor Eh E. Barnard and others. 
Here, as in the cast; of nebulae, the photograph is superior to 
tlu* eye in detecting faint luminosity, and delicate details of 
the tail structure have been photographed w r hich could never 
be seen. In several pictures the tails have an appearance of 
violent shattering, and if successive pictures can be obtained 
at such times we may learn something of the nature of such 
disturbani es. 

Solar Photography. The fight of the sun is so intense that 
the chief difficulty is to obtain a short enough exposure. When 
successfully taken, photographs of the surface show the well- 
known spots and the mottling of t lie surface. The image 
sensibly falls off in intensity towards the limb, owing 1o the 
absorption of light by the solar atmosphere; and the bright 
faeulac (which are t bus inferred to lie above the main absorbing 
layer) are -ecu near the limb. But an immense advance in 
solar photography was made about a dozen years ago by the 
invention of the spectroheliograph, which is an instrument for 
photographing in the light of one very definite colour say 
a single hydrogen line. The laeulous appearances can be photo- 
graphed with this instrument all over the sun's disk, instead 
of merely near the limb. The appearance presented varies 
enormously with the line selected, or (in the case of the wide 
“ lines ” in the sped rum, such ;is the TT and K lines) with the 
pnticular part of the same line selected. But for a full account 
of such matters reference must be made to the articles Sun and 
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Authoritirs. Various papers in the Monthly Notin'* of the lioval 
Asttonomu.nl Society and in (he Astrophvsical Journal. Also the 
bulletins and circulars ol the Harvard, Lick and Yi-rkes Observa 
lories; and of the Executive C'onnnittee tor t lit Astrographic ( dialogue 
(published by Gauthier Villars tor the Paris At ademie ties Scit m es). 
See also mo iK* especially a paper by G. \V. Ritchey in the Decennial 
Ptipn s ol the University ot Chicago, reprinted in vol. ii. (ohm) ol 
the Yakes Observatory Publications. (II. 11. T.) 

PHOTOMETRY (from Gr. light, /Krpor, a mea- 

sure), tin' art and science of comparing the intensities or illumi- 
nating powers of two or more sources of light. As in all scientific 


measurements, its methods are attempts to give quantitative 
accuracy to the crude comparisons made by the eye itself. The 
necessity for this accuracy in practical affairs of life has arisen 
because of tile great development of artificial lighting in recent 
times. The eye soon learns to associate with any particular 
source of light a quality of brightness or power of illumination 
which diminishes with increase of distance of the source from 
the eye or from the surface illuminated. This quality depends 
upon an intrinsic property of the source of light itself, generally 
known as its “ candle power.” The aim of photometry is to 
measure this candle power; and whatever be the experimental 
means adopted the eye must in all cases be the final judge. 

Til the photometric comparison of artificial lights, which 
frequently vary both in size and colour, direct observation of 
the sources themselves does not yield satisfactory results. It 
is found to be much better to compare the illuminations pro- 
duced on dead white surfaces from which no regular reflection 
takes place, or through colourless translucent material uniiovmly 
illuminated by the light placed on the further side. By such 
processes there is always loss of light, and we must be certain 
that the various coloured constituents of the light are reduced 
in the same proportion. This necessary condition is practically 
satisfied by tin* use of white diffusing screens. 

Two principles of radiation underlie many photometric 
applications, namely, the inverse square distance law, and ]. Tf. 
Limbcrt's “ cosine law.” Both can be established inverse 
on theoretical grounds, certain conditions being square 
fulfilled. But as these conditions are never abso- Distance 
lutely satisfied, the applicability of the two laws lilw ' 
must in the end be tested by experiment. Since w r e find that 
within the errors of observation four candles, placed together at a 
distance of 2 ft. from a diffusing screen, produce the same illu- 
mination as one candle at a distance of 1 ft., w r c may regard -he 
inverse square distance law as satisfied. Thus if two lights of 
intensities A and B produce equal illuminations on a screen when 
their distances from the screen are respectively a and //, we at once 
write down the relation between the two intensities in the form 
A : B - a- : h 1 . The theoretical basis of the lft, \v follows at once 
from the universally accepted view that light is energy radiatiqg 
outwards in all direction., from the source. If we assume that 
there is no loss of energy in the transmitting medium, then the 
whole amount of radiant energy passing in one second across 
any closed surface completely surrounding the source of light 
must be the same whatever the size or form of the surface. 
Imagine for simplicity a point source of light, or its equivalent, 
a uniformly radiating spherical surface with the point ai its 
centre, and draw round this point a spherical surface of unit 
radius. Across this surface there will pass a definite amount 
of radiant energy, in other words a definite total luminous 
flux, E, which will be the same for all concentric spherical 
surfaces. Since the area of a spherical surface of radius r is 
.\ 7 r r-, the flux which crosses unit area is E 4 tt r-\ This quantity 
is the “ illumination.” It is measured in tennis of the unit 
called the lux. which is defined as the illumination produced by 
a light of unit intensity on a perfectly white surface at a distance 
of 1 ft. In the great majority of photometers the illumina- 
tions are compared, and the intensities are deduced by applying 
the law of the squared distances. 

Lambert s cosine law has to do with the way in which a 
luminous surface sends off its radiations in various directions. 
Tt is a matter of common observation that the 
disk of the sun appears equally bright all over the Lambert's 
surface, (arcful measurements show that this is 
not strictly true; but it is sufficiently near the truth 
to suggest that under certain definable conditions the law 
would hold accurately. Again, when a glowing surface is viewed 
through a small hole in an opaque plate, the brightness is very 
approximately independent of the angular position of the 
incandescent surface. This is the same phenomenon as the 
first mentioned, and shows that the more oblique, and therefore 
larger, elcnlcnt of surface sends Lhc same amount of radiation 
through the hole. Hence the amount per unit surface sent ofT 
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at a given angle with the normal must be less than that sent of! 
in t/i? dire* ti m of the normal in the inverse ratio ol the areas 
of the corresponding normal and oblique elements; that is, as 
the cosine of the given angle to unity. For most practical 
purposes, and so long as the obliquity is not great, Lambert’s 
1 v\v may be assumed to hold. 

In almost all accurate methods of photometry the aim is to 
bring the illuminating powers of the two sources to equality. 
'Phis may lie effected by altering the distance of either light 
from the illuminated surface. Or we may use polarized, light 
and diminish the intensity of the stronger beam by suitable 
rotation of a Nieol prism, a method particularly useful in spectro- 
photometers. The same result may also be effected by inter- 
p. s»ng absorbent disks, the precis*? absorbing powers of which 
must, however, be known with great, accuracy. Another useful 
method is that first described by It. Fox Talbot in 
S 1854, and used with effect bv Professor William 
Suau (1S40). and more recently by Sir \V. de W. 
Abncv. Talbot's law is thus enunciated hv IT von Helmholtz : 
*‘ When anv p.irt of the retina is excited by regularly periodic 
intermittent light, and when the period is sufficiently short, the 
resulting impression will be continuous, and will be the same as 
thac v, hi< h would lu* produced if the* whole light were distributed 
uniformly throughout the whole period." Talbot deduced the 
principle from the well-known experiment in which a continuous 
luminous line is produced by rapid rotation of a luminous point. 
If the principle be granted, it is obvious that any mechanism 
bv which a ray of light is obstructed in a regularly rhythmic' 
manner during definite intervals t\ separated by intervals /, 
during which the light is allowed to pass, will have the effect 
of reducing the apparent brightness of the ray in the ratio 
. ; / ). This* is frequently accomplished by placing in the ray 

a rotating disk perforated by radial sectors, the so-called 


Talbot disk. 

If photometric results arc to he of general value it is essential 
to have a unit in which to express all other intensities. For 
example, electric lights are classified according to 
VtTfVf* fheir candle-power/* The candle, in terms of 

g * whose brightness the brightness of other sources of 

light is to be expressed, must, of course, fulfil the conditions 
demanded of all standards. It must give under definite and 
easily realizable conditions a definite and constant luminous 
effect, and it must be easily reproducible. The earlier attempts 
to get a candle of constant brightness were not very satisfactory. 
The British standard is a sperm candle which weighs /. lb, and 
loses in burning T20 grains per hour. It is found that these 
conditions are not sufficient to determine the luminous power 
of the candle, since the length and shape of the wick, the height 
of the flame, and the composition, temperature and humidity of 
the atmosphere all have an effect upon its brightness. The 
same is true of other similar sources of light -for example, 
the German standard candle, which is made of paraffin, has a 
diameter of 2 cm., and has its wick cut until the flame is 5 cm. 
high, but which with all precautions suffers continual altera- 
tions in brightness. For ordinary practical purposes, however, 
these candles are steady enough. Other kinds of flame have 
also been used as a standard source of light. The oldest of 
these is the French Carrel lamp, which is provided with a 
cylindrical Argand burner, and gives the standard brightness 
Vernon - when 42 grammes of colza oil are consumed per hour. 
Harcourt *a The supply and draught are regulated by clockwork. 
Pentane A. G. Vernon-IIarrourt’s pentane standard, in which 
standard. a mixture of gaseous pentane and air is burnt so as 
to maintain aflame 2-5 in. high at ordinary barometric pressure, 
gives good results, and is readily adjustable to suit varied con- 
ditions. Several forms of this standard have been constructed, 
one of the most important being the 10 candle-power pentane 
lamp, in which air saturated with pentane vapour is burnt in a 
specially designed burner resembling an Argand burner. For 
photometric purposes a definite length of the low'cr part of the 
flame is used, the upper part being hidden within an opaque tube. 
The amyl-acetate lamp designed by II. von IIcfner-Altencck has 


been elaborately studied by the German authorities, and «T present 
is probably more used than any other flame for photometry. It 
is of simple construct ion, and gives the standard 
brightness when it burns with a flame 4 crus, in 
height in still air of humidity o*8S % and free of -nmp. 

carbon dioxide. The presence of carbon dioxide and increase 
in the humidity have a marked effect in diminishing the brilliancy 
of the flame. If the vapour pressure is e and the himmetric 
pressure />, the strength of the flame, when all other conditions 
are fulfilled, is given by the formula 

i-oio — ,V5 clip -*) 

One disadvantage for photometric purposes is the reddish colour 
of the flame as compared with the whiter artificial lights in 
general use. 

For an interesting account of the various experimental invests 
gations into tlie properties of the HetnV r flame see H. L. Nit liols, 
“ Standards of Light," / runsuc lions of the International lileitmal 
Congress, vol. ii. (St Louis, itjoj). Angstrom's determination ol 
j the radiation of the flame in absolute energy units is also of special 
I interest. 


Attempts have been made, but hitherto with limited success, 
to construct a convenient standard with acetylene flame. 
Could a satisfactory burner be devised, so that a steady brilliancy 
could be easily maintained, acetylene would, becau ;c of its 
intense white light, soon displace all other flames as standards. 

J. Violle has proposed to use as standard the light emitted 
by a square centimetre of surface of platinum at its melting- 
point, but there are obvious practical difficulties in the 
way of realizing this suggested standard. J. E. v7o//ets 
Petavel, who carefully examined the ncccssarv eondi- Platinum 
lions for producing it (Prof. Roy. Stic., 1809), finds standard, 
that the platinum must be chemically pure, that the crucible 
must be made of pure lime, that the fusion must be by means of 
the oxv -hydrogen blow-pipe, that the gases must be thoroughly 
mixed in the proportion of 4 volumes of hydrogen to 3 of oxygen, 
and that the hydrogen must contain no hydro-carbons. Under 
these conditions the variation in the light emitted by the molten 
platinum would probably not exceed i %. O. bummer and F. 
Kurlbaurn have proposed as a standard a strip ol platinum toil 
25 mm. wide and '015 mm. thick brought to incandescence by 
1 an electric current of about 80 amperes. 'The temperature 
is gradually increased until t ' 0 tli of the total radiation is trans- 
' milted through a water trough 2 cm. in width. This ratio is 
determined bv means of a bolometer, and so long as it is adjusted 
to /^th the light is practically constant. 

For comparative photometric work the incandescent electric 
light is very convenient, having the one great advantage over 
candles and flames that it is not affected by atmospheric changes. 
But it does not satisfy the requirements of a primary standard. 
It ages with use, and when run at constant voltage gradually 
loses in brilliance, partly because of changes in the filament itself, 
partly because of the deposit of carbon on the interior of the 
bulb. Professor J . A. Fleming has shown that very good results 
can be obtained it carbon filaments carefully selected p/ em i„^» s 
and run in ordinary bulbs for a definite time at a incandcs- 
littlc above their normal voltage are remounted cent Lamp 
in large dear glass bulbs 6 or 8 in. in diameter. stan<j!ir < / - 
If used sparingly, and never above their marked voltage, these 
large incandescent bulbs have been found to remain consumf 
for years, and therefore to be eminently suitable as secondary 
standards. In his Handbook for the Electrical Laboratory and 
Testing Room (vol. ii.) Fleming concludes that the best primary 
standards are the Violle incandescent platinum and the Vernon- 
Harcourt pentane one-candle flame; and that the most con- 
venient practical standards are the Hetncr lamp, the ten-candle 
pentane lamp, and the Fleming large bulb incandescent electric 
lamp. Comparisons of the intensities of these various standards 
do not give quite concordant results. 'Thus three different 
authorities have estimated the 10-candle pentane lamp as being 
equal to 10*75, U*o, 11 4 Hefner lamps. 

A specially constructed instrument or piece of apparatus 
for comparing light intensities or illuminations is called a 
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Photo- 

meter*?. 


Ritchie's 

Wedge. 


photometer. The earlier forms of photometers were very simple 
and not capable of giving very prerise results. The principles of 
construction are, however, the same in all the recog- 
nized forms down to the most elaborate of recent 
inventions. Two of the earliest forms were described 
by P. Bougucr and \V. Ritchie. The Ritchie wedge constitutes 
the basis ut many varieties of type. The two lights to be 
compared illuminate the sides of the wedge, which 
is placed betw een them, so that the eve set in front ol 
the wedge sees the two sides illuminated each bv one 
of the light - . The edge should be as sharp as possible so that the 
two illuminated surfaces an* in ('lose contact. The illuminations 
are made 1 'jual either bv smiting the wedge along the line 
joining tin- lights or by moving one of the lights nearer to or 
farther Iroin the wedge as mav be required. 'The lights given 
out bv the -.011m s are then as the squares of the distances from 
Rum ford's t he m. itched parts of the surfaces. Count Romford 
Photo - suggested the comparison of the intensitv of the 

meter. shadows of the same object thrown side by side on 
a screen bv the two lights to be compared. In this case 
the shadow due to one source is lit up bv t he; other alone; 
and here again the amounts of light given out bv the sources 
are as the squares oi their distances from the screen when 
tie* shadows are equally intense. The shadow’ casting object 
should be near the screen, so as to avoid penumbra as much 
as possible; yet not too near, so that the shadows may not 
overlap. 

R. Bunvn suggested the verv simple expedient of making 
a. grease-spot on white paper for photometric purposes. When 
Bunsen's the paper is equallv illuminated from both sides 

Photo- the grease- spot cannot he seen except bv verv 

meter. close inspection. In using this photometer, tin* 

sources arc placed in one line with the grease-spot, which lies 
between them and can !>•* moved towards one or other. To 
make the most accurate determinations with this arrangement 
the adjustment should first be made from the side on which 
one source lies, then the screen turned round and the adjust- 
ment made from the side of the other source in both cases, 
therefore, from tb * same side of tin* paper screen. Take the 
mea 1 ' oftlie.se positions (which are usually very close together), 
and the amounts of light are as the squares of the distances 
o: the sources Irom this point. The efficiency of the Bunsen 
photometer lias been improved by using two inclined mirrors 
so that the eye v’ew’s both sides of the paper simultaneously. 


‘<1 a hollow glass bead, silver * -.1 
•ery rapidly a closed path, lor 


Wheat- 
stone's Pho- 
tometer. 


Swan's 

Double 

Prism. 


Sit’ Charles Wheatstone sugg'*stc 
infernally, and made n> diM uIm 1 

uv :is a. photometer. When it is placed between two 
sources w«* ct: two paml /,1 turves ot reflected liidit, 
on** due to eadi source. Make these, by trial, equally 
bright; and the amounts ot light Irom the sources are, 
again, as the squares ol tin* distances. 

William Swan's prism photometer, invented in iR*jo, is a beautiful 
api ilic.it ion oi the principle embodied in Bunsen's grease-spot photo- 
nu ler ( "cc t rails. Pov. Sac. Ed., vol. xxi.). The essential 
part ot tlw* instrument is tundamentally tin* same as 
that d tscribed by < ). Lununer and I*'.. Brodhun in i<SXn. 
It eon-.ists of two equal right-angled isosceles glas -5 
prism*, placed with their diagonal ia.ces together so as to form a cube 

(fig. 1). and cemented together by 
a small patch of Canada balsam, 
which spreads out into a » m le 
when the prisms are pressed to- 
gether. i 11 tin* figure, which 
represents a cenir.il *v< lion of the 
bi-prism, the Canada balsam is 
represented by the letter N. I In* 
light Irom two illuminated sur- 
faces, !*(.), h'S, is allow(*d to fall 
perpendieul.irlv on the Intis Alt, 
A I ). In eat h 1 ;eic that part ol the 
light falling internally on tin* por- 
tion of the diagonal I nee which is 
not backed with the Canada 
baNain is totally reflected. O11 
the other hand, the light which 
tails 011 the portion backed by the 
Canada balsam is almost wholly 
transmitted. Thus an eye placed 



in the position qtp receives light from both sources, the surface 
KS supplying nearly all the light that seems to come from the patch 
N, and the surface l’O supplying all the light which seems to 
come from tin* region immediately surrounding N. The patch N 
will in general be visible; bul it will quite disappear when the 
luminosity of the ray 77 , which traverses the Canada balsam, is 
exactly equal to the luminosity of the rays Pp, ()</, which have* come 
after total reflection from the surface PQ. 'this condition of in- 
visibility of N is arrived at by adjusting the positions of the 
sources of light which illuminate the surfaces l\>, PS. The 
brightnesses ot the two sources will then be as the squares of their 
distances Irom their respective screens. 

The essential part ol hummer and Brod lmn’s photometer is a 
combination ol prisms very similar to Swan’s, in its most im- 
proved form flu* bi prism or “optical cube" has one 
of its component prisms cut in a peculiar manner. 

The diagonal lace is partly cut awav, so that the central * 

part only of this fact* can lx* brought into contact with 
the diagonal face of the other prism. The Canada balsam 
is dispensed with, (he surfaces being pressed closely together 
so that no layer ol air is lelt between them. In order to make the 
instrument convenient tor use with an optical bench, hummer and 
Brodlmu make tin* illuminated surfaces which are to be compared 
the opposite sides ot an opaque si reen set in the continuation of 
fhe diagonal (CA) ol t In* bi-prism, the rays being brought by reflec- 
tion from symmetrically situated mirrors so as to enter the sides 
AB and Af> perpendicularly. An important modification, due 
also to hummer and Brodhun, is the following : By means ol a 
sand-blast a portion, which may lx* called r, is removed from one 
half ol the diagonal taco of flu* one prism, and from fhe oilier halt 
of tlie same prism there is removed 111 like manner all but a part l 
corresponding to the part v. I he portions which have not been 
removed are pressed close to the dugonal late ol llu* oilier prism, 
and become the parts through whu h light is lively transmitted. 
On flu* of her hand, the light which enters the second prism and falls 
on the portions of surlncr backed bv the layers ol air tilling 
(In* (.lit out parts is totally reflet fed. 1 lie general result is the pro 
dm lion ot two similar luminous pah lies / and r, ra< h ot which is 
surrounded by a field ol flu* same intensify as the other patch. 
When the photometric match is made the whole region will lx* 
uniformly bright. But, bv insertion of strips of glass so as to 
weaken equally the internal y in the surrounding fields, the match 
will be obtained when these fields are made ot equal intensity and 
when at the same time llu* two pah lies differ equally in intensity 
from tlu-m. l T ndt*r these londifioiis the eve is able to judge more 
certainly as to the equality ol intensity ot the two patches, and an 
untrained observer is able to effect a comparison with an accuracy 
which is impossible with most Inrins ol photometer. 

J. Jolv’s diflusjoii photometer consists ol two equal rectangular 
parallelepipeds ol a. t ran dm ent subslance like painltm separated 
bv a thin opaque disk. it is set between the sources f 
ol light to be comp.in.il in such a wav that each paratlm y s 
block is illuminated bv one only ot the sources, and is 1 botomct * r - 
adjusted until 11 k* two blocks appear to be of the same brightness. 
Tin* method is made more sensitive by mounting tin* photometer 
on an elastic wbrntor *-o as to render it capable ol a slight to- 
and Iro nsc illation about a nn an position. 

A iorm ol photometer ulmli is will adapted for measuring the 
illumination in a region is 1 h.it dm* to B. Weber. It consists of a 
horizontal tube a< ro .s one end of whu h is fitted another f 

tidx* at right angles. This second tube can be rotated * cr s 
into any position perpendicular to the horizontal tube. otometer. 
Where the axes ot the two tubes im el is placed m flu* later forms of 
the instrument one ol I milliner ami Brodlmn’s modified Swan c ubes. 
At tlu* oilier end of flu* horizontal tube a standard Haim* is set 
illuminating a piece ol ground glass which may be moved to any 
convenient position in the tube. J lie* eye looks along tin* cross 
tube, at the tat tint* end ot which is placed another piece of ground 
glass illuminated irom Hit* outside*. I he illuminations of the two 
piei es ol ground glass as v iewed through llu* photometer double 
prism are brought to equality, either bv shift, of tlie ground glass 
to or from the standard light, or bv' means ot two Nicni prisms 
placed m the cross tube. One advantage of the instrument is its 
portability. 

The photometry of incmidesrent electric lamps has led to 
several special modifications and devices. The candle power 
varies distinctly in different horizontal directions, incan - 
and one measurement in any particular direction descent 
is hot sufficient. Sometimes the lamp is rotated Uicctric 
about three times a second about a vertical axis and 
an average value thus obtained. But there is always a risk 
of the filament breaking; and in all cases tlu.* effect of centrifugal 
force must alter the form of the filament and therefore the 
i distances of the different parts from the screen. Accuracy 
j demands cither the measurement of the radiation intensity in 
a number of directions all ruund the lamp, or one combined 
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measurement of as many rays as can be conveniently com- 
bined. One of the best methods of effecting this is by means ot 
Matthews's f-* Matthews’s integrating photometer. I»v the 
Integrating use i \ twelve mirrors arranged in a semicircle whose 
Photometer, diameter coincides with the axis of the lamp, twelve 
rays are caught anil retied ed outward to a second set ot 
twelve mirrors which throw the rays on to the surface of 
a photometric screen. This combined effect is balanced by the 
illumination produced by a standard lamp oil the other side ot 
the screen (see Trans. Amer. Inst. I.ltii. £/\'g., 1002. ml. xix.). 

So long .is the lights to be compared are of the same or nearly 
the same tint, the photometric match obtained by different 
Hetero- observers is practically the same, if, howe\et\ they 
chromatic are of clistinctlv different colours, not only do dil- 
Photometry. f CR<n1 observers obtain different rcsiibs but those 
obtained bv the same observer at different times are not 
always in agreement. Helmboltz was of opinion that photo- 
metric comparison of the intensities of different coloured 
lights possessed no real intrinsic value. There can be little 
doubt that in a rigorous sense this is true. Nevertheless ft is 
possible under certain conditions to effect a comparison which 
has some practical value. For example, when the intensities 
of two different lv coloured lights differ considerably there is 
no difficulty in judging which is the stronger. Ry making the 
one light pass through a fairly large r mge of brightness we may 
easilv assign limits outside which the intensities are undoubtedly 
different. After some experience these limits get riot- r ; and 
many experimenters find it possible, by taking proper precau- 
tions, nut only to effect a match, but to effect practically the 
Abney’s same match time after time. According to Abney. 
Expert - whose m< moirs on < ulour photometry {Phil. Trans., 
ments. * 8 X 6 , iSt)2) form a most important contribution to 
the subject, the observer in making his judgment as to the 
equality of luminosity of two patches of colour placed side by 
side 11111.4 not begin to think about it, but must let the eye act 
as unconsciously as possible. His method was to compare the 
coloured patch with white light given by a particular standard 
and cut down to *thc proper intensity by use of a Talbot’s 
rotating sector, which could be adjusted by means of a suitable 
mechanism while it was rotating. 

At the same time, although the eye may be able to effect a 
definite matching of two patches of colour of a particular 
luminosity, it lias been long known that a change in the lumi- 
nosity will destroy the apparent equality. This depends upon a 
physiological property of the retina discovered by J. E. Purkinje 
in 1825 (see below, Celestial Photometry). In virtue of this 
property the blue and violet end of the spectrum is more stimu- 
lating to the eye than the red end when the general luminosity 
is low, whereas at high luminosities the red gains relatively in 
orightness until it becomes more stimulating than the blue. 
Unless therefore account is taken in some definite measurable 
manner of the absolute brightness, there must always be some 
uncertainty in the photometric comparison of the intensities 
of differently coloured sources of light. 

Instead, however, of trying to effect a photometric match 
in any of the ways which have been found sufficient when the 
sources are of the same or nearly the same tint, we may effort, 
important praetical comparisons in what is calk'd hetero- 
chroinatic photometry bv an appeal to other physiological 
properties of the eye. For example, the power of clearly dis- 
criminating patterns in differently coloured lights of various 
intensities is obviously of great practical importance; and this 
power of detailed discrimination may be mack' the basis of a 
method of photometry. According to this method two lights 
Discrimlna - are arranged so as to illuminate two exactly similar 
tion Photo- patterns of lines drawn, for example, on the sides 
meter. 0 f u Ritchie wedge, and their distances are adjusted 
until the patterns are seen equally distinct on the two sides. 
Application 0/ the usual distance law will then give the relation 
between the two lights. A discrimination photometer con- 
structed on this principle has been designed by J. A* Fleming. 
Its results do not agree with the indications of an ordinary 


luminosity photometer; for it is found that the eye can dis- 
criminate detail better with yellow than with blue light of the 
same apparent luminous intensity. 

Another and very promising method of photometry depends 
upon the duration of luminous impressions on the retina. J. A. F. 
Plateau observe* 1 in 1829 that the bleeding into pinker 
a homogeneous impression of a pattern of alternate Photometry. 
sectors of black and some cither colour marked on a disk 
when that disk was rotated occurred for rates of rotation 
| which depended on the colour used. A form of experiment 
suggested in Professor (). N. Rood's Modern Chromatics seems 
, to have been first carried out by K. L. Nichols {Amer. journ. of 
. Science, 1SS1). A blac k disk with four narrow open se- tors was 
; rotated in front of the slit of a spectroscope. When the rotation 
' was not too quick the yellow part of the spectrum appeared as a 
1 succession of flashes of light separated by intervals of darkness 
| of appreciable le ngth, whereas towards both the red and violet 
j ends no apparent interruption in the steady luminosity could be 
| observed. As the rate of rotation increased the pail of die 
I spectrum in which flickering appeared contracted to a smaller 
length extending on each side 1 of the yellow, and finally with 
j sufficiently rapid alternation the yellow itself became' steady, 
j This seems to show that the retinal image persists for a shorter 
1 time with yellow light than with light of any other ('('lour; for 
* with it the intervals of darkness must be shorter before a con- 
. tinuous impression can be obtained. Now yellow is the must 
luminous part of the spectrum as it affects the normal human 
eye; and F. S. Fciry (Afiicr. fount . of Science, 1892) has shown 
that the duration of luminous impression is mostly, il not entirely, 
determined bv the luminosity of the rav. Hence the de ermina 
| tion of the minimum rate of iiitennittcnce at which a puilicular 
j 1 olour of light bec omes continuous may be regarded as a measure 
j of the luminosity, the slower rate corresponding to the lower 
! luminosity. Although in the. experiment just, described the 
j red part, of the ordinary solar spectrum become, continuous 
: fora slower rate oi intermittenee than the yellow part, yet we 
j have simple to make a red ray as luminous as the yellow rav to 
find that they become continuous for the same rati' of inter- 
mittenee. It is, however, highly improbable that the dination 
j of impression depends only on the luminosity of the light and 
not to some extent upon the wave-length. There are indeed 
phenomena which require for their explanation the assumption 
that the duration of luminous impression does depend on the 
c olour as well as on the brightness. 

Nevertheless the luminosity is by lar the more important factor 
as shown by Ogden N. Rood’s experiments. He found {Amer. 
journ. of Science, 1803) that, when a disk whose halves 
differ in tint but not in luminosity is rotated rather p^riments 
slowly, the eve of the observer sees no flickering 
such as is at once apparent when the hahe.s differ slightly in 
luminosity. Rood himself suggested various lorms of photo 
meter based on this principle. In his latest form {Amer. Journ. of 
Science, Sept . the differently coloured beams of light which 

are to be compared photometrically are made to illuminate the 
two surfaces of a Ritchie wedge set facing the eye. Retween 
the wedge and the eve is placed a cylindrical concave lens, 
which can be set in oscillation by means of a motor in such a 
way that first the one illuminated siirfac c of the wedge and then 
the other is presented to the eye in sufficiently rapid alternation. 
The one source of light is ke pt fixed, while the other is moved 
about until the sensation ol flicker disappears. From work 
with this form of instrument Rood concluded that. “ the accuracy 
attainable with the flicker photometer, as at present con- 
structed, and using light of different colours almost spectral 
in hue, is about the saint* as with ordinary photometers using 
plain white light, or light of exactly the same colour." 

Various modifications ot Rood's forms have ben constructed 
from time to lime bv different experiments^. 1 lie g/. ntnarjce 
Simmaneo and Abadv dicker photomete r is an ingenious 
and yei mechanically simple method by Avhich (as ii ftJf wto]l!V/er „ 
wi re) the wedge itselt is made to oscillate', so as to throw 
on the eye in rapid succession, first the one side and t'n n 
the other. The run ot a wheel of white material is bevelled 
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in ci peculiar nvi.muT. The sliarp edge, which passes slightly obliquely j 
across the re 1 irom one .si«h* ot the wheel to the other ami bai k 
again, is llie meeting ol two exactly similar conical surfaces facing ! 
dilhrent wa\ -> and having their axes parallel to, but 011 opposite j 
sides ol, the axis ol rotation ol the wheel. As the wheel rotates 
with its rim lacing ihe eye, the intersection ol the two surlaces ! 
crosses and recrosses the line of vision during each revolution. • 
Hence first the one illuminated side and then the other are pre- | 
sen led to tile eve 111 rapid alternation. I he in\ entors ol thisinstru- j 
meiit claim 1 iiat their instrument can gauge accurately anti easily 
the relative' intensities ol two lights, whether ol the same! 
or <>1 different colour {Phil. Mae;., iqo.j). There is no doubt that | 
results obtained by dilferenl observers with a flicker photometer , 
are ill better agreement than with any other iorm ol photometer. 
The comparative ease with which the balance is obtained even when 
the tints are markedly different shows that its action depends upon 
a \ isual dj-Uinction which the eye can readily appreciate, and this 
distinction is mainly one of brightness. 

The spectrophotometer is an instrument which enables us to 
make photometric comparisons between the similarly coloured 1 
spcctro- portions of the spectra of two different sources of 1 
photometry, light, or of two parts of the same original source after | 
they have passed through different absorbing media. When ' 
it is desired to compare the intensities of the sptetra from 
two different sources a convenient form is the one described : 
bv K. \j. Nichols. A direct vision spectroscope mounted upon 
a carriage* 1 ravels along a track between the two sources. In 
front of the slit two right-angled triangular prisms are set so 
that the light from each source enters the one side of one prism 
perpendicularly and is totally reflected into the spectroscope. 
The two spectra are then seen side by side. Attention being j 
fixed on some chosen narrow portion, say, in the green, the 
instrument is moved along the track between the sources until 
the two portions appear of the same intensity. The process is 
then repeated until the whole spectrum has been explored. 

In laiimrer and Brodliun’s iorm of sped mplmf mueter the ravs 
to be compared pass in perpendicular lilies through tin* modified 
Swan double prism, and then together side bv side 
Brace's through a spectmscope. By means of a simple niodih- | 

Spectro - ration in the Iorm of the two prisms, Professor 1 >. 15. I 

photometer. (/)/,,/. J\] (r j. t 1 Soo) made the minium d prism | 

serve (o produce the spectra as well as to clteet the desired j 
comparison. In this arrangement the compound prism ABC ; 

(tig. 2) is made up of two 
j equal right angled pri-.ins 
A1>B ami AIK' placed with 
their longer sides in contact, 
so that the whole forms an 
equilateral prism with three 
polished faces. Part 01 the 
interlace Al>is sihered, the 
silvering tornung a narrow 
entral strip running parallel 
to AD. Along the rest ol tin- 
interface the two prisms are 
cemented together with 
Canada balsam or other 
material having as nearly as 
possible the same refractive 
index as the glass. When two 
rays R S enter symmetrically from opposite sides ol the base ol the 
compound prismas shown in the diagram, the ray R will pass through 
the prism except where the silver strip intercepts it, and will form a 
part ol a spectrum visible to the eye placed at IT, while to the 
same eye there will be visible the .similarly dispersed ray SS' rellected 
from the silvered surface, 'thus two systems of incident parallel 
rays of white lighl will iorm on emergence two spectra with 
( orrespondmg rays exactly parallel. With these and other forms 
of instrument the aim of the experimenter is to make the two spectra 
ol i-qual intensity by a method which enables him to compare tin- 
otiginal intensities of the sources. In most cases the relative 
intensities ol the portions ol the spectra being compared cannot 
conveniently be altered by varying the distances ol the sources. 
Recourse is therefore generally had to one oi the other methods 
already mentioned, such as the use ot polarizing prisms or of rotating 
sectors. Under certain conditions K. Yierordt's method of allowing 
1 lie two ray-, to pa-.', thiough slits of ditlercnl width leads to good 
results, but too great confidence cannot be placed upon it. 

I11 other types ot spectrophotometer, such as those associated 
with the names of H. Tr.mnin, A. Crova, H. Wild, < ilutner, 

J. Konigsbcrgcr, A. Kdnig, F. F. Martens and others, the equaliza- 
tion 111 brightness ol two rays is cticctcd by using polarized light, 
w hich can be cut down at plea'-un- by rotation oi a Xicol prism. 
For example, in the Kdnig- Martens instrument the two rays 
which arc to be compared inter the upper and lower halves of a 


divided slit. After passing through a lens they pass in succession 
through (1) a dispersing prism, (2) a Wollaston prFm, g>) - L bi- 
prism, ami are finally foe use* l where the eight spin fra -.0 , . 

produced can be viewed by the eye. Ol these only two ^f^ r ^ as t s 
are made use of, the others bring cut out. Tliesi- two is oec * r0m 
are polarized in perpendicular ])la.nes, so that u In - 0 h 0 f 0 m ^t e r. 
tween the spectrum images and the eve a Nicul pn-m p 
i> introduced the intensities ot any two narrow curie -ponding 
portions of the two spcitra c.111 be readily equalized- In terms 
ot the angle ot rotation ol the Nuol the relative intensities 
ot tlic original rays can bo calculat'd. An important application 
ot the spec tiopho to meter is to measure the absorptive powers 
and extinction coellicients of traiisparml substances tor the 
ditterently < oloured ravs of light. Bv appropriate mean-, the in- 
tensities ol chosen corresponding parts ol the two contiguous 
spectra are made equal —in other words, a mat'll is istabli-dico. 
Into the path ot ihe ia\s of one ot the spectra the absorbent 
substance is then introduced, and a match is again 1 - * a bh'-ned 
A measure ot the loss 01 luminosity due to the intcr;»OMtion ol the 
absorbent substance is thus obtained. 

To faulitutc experiments ot this nature Dr J. fv. Mil:’.** has 
devised a spectrophotometer which presents some nuv lues of 
construction (see Proceed niiis of the Optical Convention , t yj]j ne * s 
100*5, vol. i.). t he light lroni a bright llame is suitably s pectr0m 
projected by .1 lens so as to illuminate a small hole 111 the mteter. 
end ol the collimator. '1 he rays I10111 this poiiit-soiuce 
arc* made parallel by the oollimatoi , and then pass, p.ntly through 
the absorbing medium, partly thiough the space above it. These 
two pails of the oiigmal beam are tiansn.iUed tlirougb a dispersing 
pi ism and tin it lull upon a screen with two similar rectangular 
openings, the upper one allow mg the unabsoibed part ol :lu* beam 
to pass, the lowei that part wlmh has been traii'-imtlrd through 
the absorbing medium. Tile objective ot the obseiv.ng telescope 
converges the lavs suitably upon a Wollaston pi ism, so that two 
spectra are seen ’side bv side, having their light polan/.ed m per- 
pendicular planes. A Nuol piismis placed brtwien tin Wollaston 
prism and the eve pieie ot the Ulescojie, and bv its n>lation 111 the 
manner already described the intensities oi any two rv.ri esponding 
portions of the two speilia can be brought to equality. Bv careful 
attention In all necessary details Milne shows th.it hi-, instrument 
satisfies the requirements of a good sped lophotumeler ; lor (1) the 
lavs through tin- absoibing medium can In* made stiktly poallel; 
(2) the 1 wo spec ha can be brought with ease aicur.iteg < dge to 
edge without any dilliaction eflecls; (q) tile plane ot the d. iimiling 
serein can he made conjugate to the retina ot the nbi-ervii’s eye; 
(j) not only do the two spectra touch accurately along their common 
edge, but the two tans ol rays which proceed iroi*i every point oi tin- 
common edge lit* in one and tin* same plane; (3) tile eye is i.dled 
upon to judge the relative intensities not ot two nariow in - bpl 
ol two bioad umlormlv illuminated areas. Milne al.-o points uut 
that this 111st ruiiK 11L can be used as a sped ropolarimetiT. 

E. L. Nichols (onsulcis that spectrophotometers which depend 
lor their aitinn upon the properties ol polarized light arc 
necessarily open to serious objections, such as: selective absorp- 
tion in the ealespar, altering the relative intensities m the con- 
stituents in the original ravs; selective losses b\ reiki tion of 
polari/ed ravs at llie various optical surfaces; and tin* neces- 
sarily imperfect performance of all tonus of polarizing media. 
To eliminate these delects as far as possible great care in con- 
struction and arrangement is needed, otherwise corrections 
must be applied. 

It is evident that if the successive parts of two spcitra are 
compared photometrically we may by a process of summation 
obtain a comparison of the total luminosities of the lights which 
form the spectra. This process is far too tedious to be of any 
practical value, but sufficiently accurate results may in certain 
eases be obtained by comparison of two or mure particular parts of 
the spectra, for example, strips in the red, green and blue. Similar 
in principle is the method suggested by ]. Mace de Lepinav, 
who matches his lights by looking first through a red glass 
of a particular tint and then through a chosen green. If R 
and (t represent the corresponding ratios of the intensities, 
the required comparison is calculated from the formula 
1 \ 

I v — -. A. (Vova, one of the earliest workers 

1 H- o'jo.S (1 — GR) 

in this subject, effects the photometric comparison ol differently 
coloured lights by matching those monochromatic rays from the 
two sources which have the same ratio of intensitii as the 
whole collected rays that make up the lights. Careful experi- 
ment alone can determine this particular ray, but wen* it once 
ascertained for the various sources of light in use the method 
would have the merits of rapidity and accuracy sufficient for 
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practical needs. Spectrophotoinetrie observations arc necessary 
to determine the position in the spectrum of the particular mono- 
chromotic rav, but when it has been determined a coloured 
glass may be’ made which allows light in the neighbourhood of 
this rav to pass, and the photometric comparison may then he 
eifeeted bv looking through this glass. 

This ardel.* lit- been confined strictly to the methods of visual 
photometry, with veiv lit t U* reterenco to Hie results. Pomp-uison 
i>t intensities ot r.uli.it ion bv phot ographic means or bv methods 
depending on the elteeis ot heal introduces considerations quite 
distinct Mei.i those which lie at the basis ot photometry in its iimi.i 1 
signification. W t_«. IT) 

Ckj.f.stia!., or Stei.i.ar, Photometry 

The earliest records that have come down to us regard- 
ing the relative positions of the stars in the heavens have 
alwavs been accompanied with estimations of their relative 
brightness. With this brightness was naturally associated 
the thought o}' the relative magnitudes of the luminous bodies 
from whence the light was assumed to proceed. Hence in the 
grand catalogue ot stars published by Ptolemy (r. 150 a.d.), 
but which had probably been formed three hundred years 
before his day bv Hipparchus, the 1200 stars readily visible 
to the naked eve at Alexandria were divided into six 
classes according to their lustre, though instead of that term 
he uses the word [Ltyctlos or “magnitude"’; the brightest he 
designates as being of the first magnitude, and so downwards 
till he nmus to the minimum vi'iibilc. to which he assigns the 
sixth. These magnitudes he still further di\ ales each into three. 
To those stars which, though not ranged in any particular order 
of brightness, nevertheless exceed the average of that order in 
bistre he all. mhos the letter fx. the initial letter in /xc/£<»>r (greater), 
and to those in the same order which exhibit a lustre inferior to 
that of the average he affixes the letter c, the initial letter of j 
cW/Wmi'. With this sort of subdivision he passes through all 
Kte orders of magnitude. He does not, indeed, ltd I us the 
precise proec.-s bv which these divisions were estimated, but the 
principle involved is obvious. It is one ol the many remarkable 
instances of the acuteness and precision of the Greek mind that 
for upwards ot 1 ;oo vears no real improvement was made in 
tliese estimations of lustre. J. Flamsteed extended the estima- 
tion of magnitude of stars visible only by the telescope. and he 
improved Ptolemy’s notation by writing 4*3 instead of 8, fi 
indicating thereby an order of magnitude brighter than tin 
average of a fourth, but inferior to that of a third— and 4*4 for 
8, c, and so on ; but it was not till the year 1706 that any real 
advance was made in stellar photornetrv. Sir W. Tlcrschel, 
instead of assigning a particular magnitude to stars, arranged 
them in small groups of three or four or five, indicating the order 
in which thev differed from each other in lustre at the time of 
observation. This method was admirably adapted to the 
discovery of any variations in brightness which might occur in 
the lapse of time among the members of the group. Sir William 
observed in this way some 1400 stars, published in four cata- 
logues in the Philosophical Transactions from 179610 1799; and 
two additional catalogues were discovered among his papers 
in 1884 bv Professor E. (’. Pickering of Harvard (see Harvard 
Annals , xiv. 51“), and have recently been published by Colonel 
J. Hersehel (Phil. Trans., 190O). These researches of the 
elder Hersehel wen* in due time followed by those of his son. 
Sir John, about the year 1846 at the Cape of Good Hope. He 
both extended and improved the methods adopted bv his father 
at Slough, and by a method of estimated sequences of magnitude 
he; hoped to arrange all the stars visible to the naked eve at 
the Cape or in England in the order of their relative lugtre, 
and then to reduce his results into the equivalent magnitudes 
adopted by tin; universal consent of astronomers. Sir John, 
however, like his father, left this important labour incomplete. 
Not only is the work one of great and continuous effort, but the 
effects of evor- varying meteorological conditions greatly impede 
it. Moreover, there is an unsatisfactory indefiniteness attending 
all estimations made by the unaided eye; numerical ot quantita- 
tive comparisons are out of the question, and hence we. find 


Sir John, in the very midst of establishing his “sequences,” 
adopting also an instrumental method which might lead him 
to more definite results. 

In the year when Sir John Hersehel concluded Ins photo 
metric work at the Cape (185S) Dr F. W. A. Argelander com- 
menced, and in 1 S43 completed, his Uranomclria nova , in 
which the magnitudes of all stars visible to the unaid'd eye in 
central Europe are catalogued with a precision and completeness 
previously unknown. It contains 4256 stars, and although 
it will probably be superseded by instrumental photometry it 
must ever remain a monument of intelligent patiemv. A Ice- 
lander's labours were not confined to stars visible to the naked 
eve; by the aid of his assistants. Dr E. Srhonfeld and Dr A. 
Kriiger, three catalogues of magnitudes and celestial co-ordinates 
were ultimately published (1X59-1802) as tin* Bom: Burch - 
mnslcnnni , including the enormous number of 524,188 stars, 
and an additional volume containing 155, 65c) stars south of 
the equator was published in t$86. 

Dr A. Gould (1824-1806), in his Vranometria argrntiua 
(1879), has done similar work for 775b stars visible only in the 
southern hemisphere, and his successor at Cordoba, j. M . Thome, 
has published ( 1004) three volumes of the Argentine ((ordoha) 
Ihirchmustcruno containing 1.89,662 stars between declination 
-22° to --52'k There have been other worthy labourers in the 
same field, each of whom lias rendered ellicient service, such as 
Dr E. lleis and M. J. ('. Houzcau. 

It is to Sir John Hersehel that we arc indebted for the first 
successful attempt at stellar photometry by what may be 
termed “ artificial ” means, lit* deflected the light of the moon 
(by means of the internal reflection of a rectangular prism) 
through a small lens 0*12 in. in diameter and of vote short 
fonts (0*25 in.) so as to form a sort of artificial star in its 
focus. With strings and a wooden pole he could move this 
artificial star of comparison so as to he in tin* same line ut sight 
with anv actual star whose light he proposed to measure. Other 
strings enabled hint to remove it to such a distance from the eye 
that its light was adjudged to he sensibly the same as that of 
the star compared; and the distance was measured by a gradu- 
ated tape. \\ bile he was thus busy at the ( ape of Good Hope, 
K. A. Steinheil at Munich had completed tor Dr P. I.. Seidel 
an instrument nearly tin* same in principle but more manageable 
in form. He divided the small object-glass of a telescope into 
two halves, one of which was movable in tin* direction of its 
axis. The images of two stars whose light he desired to compare 
were formed bv prismatic relh ctioii, nearly in the .same line of 
sight, and one ol the lenses was then moved until the light of 
the two images seemed equal. 'The distance through which it 
was necessary to bring the movable lens furnished the data for 
comparing the relative lustre of t lie two stars in question. 
More recently other photometers have been devised, and de- 
scriptions of three of them, with which considerable researches 
have been conducted will now he given. With the first mentioned 
below Professor Pickering of Harvard has made more than a 
million measures with bis own eyes. The results of his observa- 
tions, and of those of his assistants, will be found in the Harvard 
Annals , especially in vol. xlv. published in 190J, which con- 
tains a general catalogue of about 24.000 stars brighter than 
magnitude 7*5. north of declination 50°. With the Zollner 
photometer Drs Gustav Midler and P. Kenipf of Potsdam have 
recently completed a similar piece of work, their catalogue of 
stars north of the equator brighter than 7*5 containing 14,1(19 
stars ( Potsdam Buhlicalintis , 1907, vol. xvii.). The catalogue 
of Professor f. Pritchard was smaller, containing 2784 stars 
brighter than magnitude* about 6-5 and north of declination 
-io°; but it was published in 1.XX6, when very lit 1 li- had vet been 
done towards the systematic measurement of the brightness 
of the stars (Vrauomclria mwa oxoniotsis, \ol. ii. of the Oxford 
Fnivcrsitv Observatory publications). 

Pickering's merit linn photometer {Ann. Asfrnn. Ohs. Haw., vols. 
xiv. and xxiil.) consist s ni t \s « > telescopes placed side by side pointing 
due east, the light trom 1 he stars on the meridian being rellected into 
them bv two mirrors inclined at an ancle of 45" to this direction. 
If there were a star exactly at the Pole, one of these mirrors 
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would hr absolutely fixed and would constantly reflect the light 
of this star down t lie axis ol ils telescope; in practic e a slight motion 
c.111 In- gi\en to the minor so as to keep in view 
PIckcrlaff*s 1 lie* polar star selected, whether 1'olaris, with winch 
Meridian (lie brighter stais W'<*ro compared, or A Ursat* 
Photometer. Muioris, which was usc*d tor fainter stars, 'file second 
mil 1 or (which projects a little beyond the first so as 
to ”ct an linobsl ructecl view' ol the' meridian) can b<* rotated round 
the axis ot ihe lelcsropc* by means of a toothed-wheel gearing, and 
can thus 1>< made' to reflect any star on the meridian clown the 
second UK - opr; it is also provided with a small motion in the 
perpendicular direction, so as to command a decree or two on each 
side ol the meridian. Xeai the' common eyepiece ol the telescopies 
tln ie is a double 1 iina^r prism which separates the- ljglil rece ived from 
each into two pencils; the penc’il ot ordinary rays from one object- 
glass is nvuV to coincide- with th.it of extraordinary rays from the* 
other, and ; he* two remaining pencils are excluded bv a stop. The 
two coincuh nt pencils then pass tlnough a Nu.nl prism to the eye 
ol t ] 1 e * .)bs« rver, who by rotating the ] >rism round its axis can 
equalize th» m at a de*linile re ading depending on their relative 
iiUensitie'. This reading gives in tact the difference ot magnitude 
be I wv in th - two stars selected ior comparison. It may be re- 
marked t!i. 1 tin' position of the double 1 image prism is important. 
It should ! «* just icithin, not at, the common focus: tins position 
pi event-* any noticeable' colour in the images, and gives the 
ordirwirv and e xt ra ordinary pencils a sufficie nt separation at the 
e-ye stop to pi ri nit the enure exclusion of one' williout the' loss of 
any part 01 the other. 11 the prism were e-xacfly at the focus, 
and any pm < ol the superlluous image's were admitted, the- resulting 
si-comlarv image's woulel coincide with the others and thus lead 
to errors m observing. l»ut in the ac tual consli uc lion of the instill- 
ment tin- se'coTidary images woulel appear, if at all, only as 
additional -.tars near those uncle-r obse'rvaf iem. and loo faint to 
prndui «• . ;>v inconvenience. Jt is worthy of note that Protessur 
Pickerjne -as e-xleneh-d his sur\ e*y into the' soutliern hemisphere, 
so that th« 1 larval d pholoiue'tiv is the most c nmplelc ol all. P’.ic h 
obse-r \ at ion consists oj lour compai isons ; atlc'r t lie* first two t lie * 
ol'Htivr ;--v 'rse's the- position o] ih<- star images in (In- lie-id, anel 
a hie 1 1 1 - \ < t he' double image* prism. Tin* torimt precaution is 
necessary m order to eliminate a e'nriems error elepe-iieling on the- 
telative position ot the- images, v.hie'h may amounl lei se-veral tenths 
a magmi ude. Krreirs e »1 this kind a llect nil estimations of the 
relative 1 'rightness of twe> stais m the- same* field, as has be'eii 
r « -prate < 11 v dunvn; a striking in*-l«ince is given by A. \Y. Roberts, ot 
l.o”edalr, South Africa (Mon. N<>(. April 1897), who lound 

th.il his e'\ i‘-.-sf iniat ions ol the* brightness of variable' stars re epmed 
a correction depending oil the* posit ion-angle ed (lie- comparison 
star ranging over ne-ailv two magnitudes. 

In Xcnhi-r’s instrume'iit an aililiunl 1 far is taken ns the' standard 
ot compaii-. m. There is only erne Irle'-cope*. anel inside the tube* 
ne-ar the « y<- end is a plate of glass place-el at an angle 
Zollncr’s ot 45 with the axis, so that the- lays irom a lamp which 
Photometer . enter tin- tube- irom the side an- reflected down the- tube 
to the- e-ye piece-, while* tli<- liglil from tile* star passes 
through tin* plate* uimbstructexl. The lamplight passes through a 
Nicol pri.-m and a plate of rock crystal, which give* coil l ml eiver 
Hie colour; thiough two Nicols which can be rotate'el lound the 
axis of the beam to de-fmilc positions re-ad e»ll on a giaelualcel circle; 
anel Hull through a convex lens whieh iorms an image- Tcllected by 
the- glass plate- to locus alongside llu star. The- whole- of this 
apparatus is carrie d in a compact lnrm on the e-ye e*nel of the f elescopr, 
it bi'ing arranged thal tin* lamp shall always stand upright. The 
me-asiires are- made by rotating the- Nitols until the brightness of 
tin- atlihcial star is equal to tliat of llu- star \ieweel through flu- 
e>bject glass, anel reading the- gradual e-el eitcle. 

Professor Pritchard's (tSo« i.Soff wedge photntnefer is con- 
structcd on the* princi])le that the absor])liem of light in passing 
v through a uniform medium de pends, t octet is jntt thus, 

1 ,e C upon the* thickne ss. On this prim iple- a thin wedge* 
100m c cr. constructed of homogeneous and nearly neuftal- 

tinte-d gki^s. through wliicli the* images of stars toimed in the 
Joins ot <i telescope are* viewed. Simple means are* contrived Jor 
liu-asuring with great exactness the* several thickne'sses at which 
the* Light e»t these telescopic: star-images is extinguished. In this 
wav the light ed any star can be readily compared with that oi 
! edaris (orany other selected star) at the moment of observa- 
timi, and thus a catalogue of star magnitudes can be? formed. 
Tw’i ) mateiial jmpro\ e-me-nf s suggested bv I n* 10 . J. Spitta are 
worthy e > i notice. The first (/ } tor . h'oy. .Sec., iSSo, 47, T.5) corrects 
a High: d< in* in the form of the instrument. If a pc-ncil of rays 
passes 1 lire nigh a thin wedge of tint «.-« 1 glass, the- rays cio not all pass 
through the same thickne'.ss e>f glass. Dr Spitta prof wises to substi- 
tute a paii of wedge-s with their thicknesses increasing in opposite 
directions. ]>y sliding one over the* edlu’r we obtain a parallel 
plate of glass of varying thickness, and a uniform beam of light of 
sensible* eliniensions can then be' extinguished satisfactorilv. lb* 
has alse) pointed out a source of error in the* method ot “ evaluating ” 
the weelge and shown hfnv to correct it. 'The scale value* was 
determined by Professor Pritchard bv the use ot a doubly refracting 
prism of quartz and a Nicol prism. Using this method subsequently, 


Dr Spitta found that: internal reflections within the Nicol prism 
interfered with the- accuracy of the result, but that this error could 
In* eliminated by using a suitable diaphragm (Mon. Not. li. A.S., 
March 1 S90 ; Abney, ibid., June 1890). 

Since 1SS5 systematic catalogues of stellar brightness have 
been constructed with all these instruments, and it has been of 
great interest to compare the results. The com- 
parison has in general shown a sat isfact < >ry agreement, Purkinjc 

but there are small differences which are almost Pheno - 
certainly systematic, due to the difference of method menon. 
and instrument. One cause of such differences, the reality 
of which is undoubted, but the effects of which have as yet 
not been perhaps fully worked out, is the “ Purkinjc pheno- 
menon ” fingers Arehiv. Ixx. 21)7). If a blue source of light 
and a red source appear equally bright to the eye, and if the 
intensity of each be diminished in the same ratio, they will no 
longer appear equally bright, 1 lit' blue now appearing the brighter; 
in more general terms, tin* equalizing of two differently 
coloured lights by the eye depends upon their intensity. It is 
clear that this phenomenon must affect all photometric work 
unless the stars are all exactly of the same colour, which we 
know they are not. For let us suppose that both the comparison 
star of the meridian photometer and the artificial star of the 
Xblhicr photometer were equalized with a bright star A, and that 
they could be also compared inter sc and found equally bright. 
Then when a faint star 1» comes under observation and the inten- 
sities of the comparison stars are both reduced to equality with 1'*, 
they will no longer appear equal to one another unless they are 
exactly the same in colour. In other words, the observed ratio of 
intensities of A and I» will vary with the colour of the comparison 
star, and similarly it will also vary with the aperture of the 
telescope employed. Now it is one of the merits of the Potsdam 
catalogue above mentioned that it gives estimates of tin* colours 
of the stars as well as of their magnitudes so that we now for the 
first time have this systematic information. In a most interesting 
section of their introduction it is shown that two of the Harvard 
photometric catalogues show systematic differences, due to 
odour, and amounting to nearly half a magnitude; and that 
the Purkinjc phenomenon is a. satisfactory explanation of these 
differences. This is the first instance in whieh the effect. "ol 
this phenomenon has been measured in the ea.se of the stars, 
though it. was known to be sensible. I >11 1 then? is a set of 
numerical results obtained in the laboratory which is of impor- 
tance for all such works, viz. those obtained by Sir \Y. Abney 
< /’roc. Nov. Snr., Mav 1891 ; and Mon. A ot. R.A.S . , April 1892), 
giving the limiting intensity at whieh each pure colour vanishes. 

11 we start with lights (_' 1) K K G of the colours usually denoted 
by these letters in the spectrum, and each so bright that it 
appears to the eye as bright as an amyl acetate lamp at 1 ft., 
and if then the intensity of each he gradually diminished, the 
(' light will disappear when the original intensity has been 
reduced to 22,000 ten-millionths of the original value. 'The other 
colours will disappear at the following intensities, all expressed 
in ten-millionths of the original : \) at 350, ^ 35, F at 17, 

and G at 15. If then we had a mixture of two lights, one of 
F colour as bright as before, and the other of G colour 1000 
times fainter (a combination in whieh the eye would he unable 
to distinguish the G light at all), and if wc continually reducer: 
the combined intensity, the luminosity of the (' light would 
diminish so much more rapidly than that of the G that the latter 
would begin to assert itself, and when the combined intensities 
were reduced to 22,000 ten-millionths of the original value, the 
(' light would have all disappeared, while the G light would not. 
lienee the colour of the light would appear pure violet, though 
it was originally deep red. This extreme case shows that the 
“ last rav to disappear ” when a light is gradually extinguished 
may he very different in colour from that of the original light, 
and when more usual light-mixtures are considered, such as 
those of sunlight and starlight, which appear nearly white to 
the eye, the “ last ray to disappear ” is found to he in the green, 
very neaf E in the spectrum. This result hits two important 
bearings on the use uf the wedge photometer, in the first place, 
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cither the wedge itself should he of a greenish hue, or green light the exposure, Turner as the cube, Tritchard as the fourth power, 
Hiould he used in finding the scale value (the constant B in the while \V. II. M. ( hristie has found the law that the diameter 
lormula/// -A i- \hc\ In the second, star magnitudes obtained varies as the square of the logarithm of the exposure within 
by extinction with the wedge will agree better with those certain limits. There is dearly no universal law - it vai ; es with 
obtained bv phutographv than those obtained with other visual the instrument and the plate — but for a gi\en instrum nt and 
jjliotnmeters, since photographic action is chieily produced by plate an empirical law may be deduced. Or. without deducing 
ra\s irorn E to 0 in the spectrum, and the E light of ultimate any law at all, a series of images may be produced of tars of 
mportance with the wedge photometer is nearer this light in known brightness and known exposures, and, using this as a 
character than the 1> light with which other photometers arc r scale of reference, the magnitudes of other images may be 
chieilv concerned. It would also appear that results obtained with interred by interpolation. A most important piece of systematic 
t lie wedge photometer are independent of the aperture ol tele- work has been carried out by the measurement of diameters in 
scope employed, winch is not the ease with other photometers, the Capo Photographic Diirclnnustcrun g (-■!//;/. Copt' Obscr., 
bussing now to the tonsuleration of photographic methods, i vols. iii., iv. and \ .) of stars to the tenth magnitude in t!i * south 
T is luund that when a plate is exposed to the stars, the images j ern hemisphere. The measurements w r ere made by I'miessor 
Photo- °f brighter stars are larger and blacker than 1 J. C. Kaptcyn of Groningen, on photographs taken at tiie Gape 
graphic those of the fainter ones, anil as the exposure is ; of Good Hope Observatory; he adopts as his purely empirical 
Photo - prolonged the increase in size and blackness con- lormula 

metry. mues. Much ol the light is brought loan accurate magnitude =J {/(diameter -j- C), 

locus, but, owmg to the impossibility of perfeU achromatism in where T*» and C are obtained independently for every plaie, from 
the case ot retractors, and to uncorrected aberration, dillrae lion, comparison with v isual magnitudes. C varies from jc {o 28, 
and possibly a slight diffusion ai both refractors and rctlceturs. j and B> from go to 260. The part of the skv photographed was 
there are rays which do not come to accurate locus, grouped in j found to have an important bearing on the" value of tin >e con- 
rings of intensify gr.ulu.dly diminishing outwards lrom the locus, j slants, and it was in the course of this work that kaptev u found 
A-> the brightness ot the star increases, or as the time ol exposure 1 a systematic different e between stars near the Milky \\ ,;v and 
A prolonged, outer and fainter r.ngs make tlu ir impression on ; those far from it, which mav be briefly expressed in the law , the 
the plate, while the impression on the inner rings becomes | S tnrs of the M ilhy Way tire in "aural bluer than Ihc slurs in olha 
deeper . Hence the increase in both diameter ami bkukmms of j regions of the shy. It is intended, however, in the present 
tee star disks. As these increase concurrently, we can estimate article to discuss methods rather than results, and wo cannot 
the magnitude ol the star by noting either the increase in here further notice this most interesting discovery, 
diameter or in blackness, or in both. There H consequently ! Of methods which ohnn.se the blackness of the image rather 
a variety in the methods proposed for determining star 1 than the diameter fur measurement, the most interv -ting is 
magnitudes by photography. But before considering these j that initiated independently bv Bickering at TTarv ard 
different methods, there is one point affecting them all ;,.nd (’. S* hwarzschild at" Vienna, which consists oui 

which is of fundamental importance. In photography a in taking star images considerably out of focus. ° ° tUS ' 
new variable comes in which docs not ailed eye-observations, f lhe result is that these images no longer vary appreciably in 
viz. the time of exposure, and it is necessary to consider ! size, but only in blackness or density; and that this gradation 
how to make due allowance fur it. 1 here is a simple law 1 uf density is recognizable through a wide range of magnitudes, 
which is true in •the case of bright lights and rapid plates, j ( )n a plate taken in good focus m the ordinary wav there is a 
that by doubling the exposure the same photographic effect I gradation of the same kind for the faintest stars; tin* smallest 
is •produced as by increasing the intensity of a source of light j images are all of approximately the same size, but vary in tone 
twofold, and so far as this law holds it gives us a simple method ! from grey to black. But once the image becomes black it 
of comparing magnitudes. I ntorlunately this law breaks down j increases ‘in size, and the change in density is not ease to lollow. 
for fault lights. Sir \\ . Ahncy, who had been a vigorous ad\o- j 'I lie imagcs-oiit-oi-forus method seems very promising, to judge 
c.dtc for the complete accuracy of this law up till iS«>^, in that by the published results of Dr Schwar/si hilil, who used a pre 
year read a paper to the Koval Society on the failure* of the ! pared comparison scale of densities, and interpolated for any 
law, finding that it fails when cxpoMircs to an amyl-acetate j given star from it. The must satisfactory photographic method 
lamp at 1 ft. are 1 educed to o b 'ooi, and “signally fails *’ for | would certainly be to take account of both size 'ami blackness, 
feeble intensities of light; indeed, it seems possible that there is ; /.<*. to measure the total deposit in the film; as, tor instance, 
a limiting intensity beyond which no length of exposure would j by interposing the whole image in a given beam of light, and 
produce any sensible effect. I his was bail news for astronomers j measuring the diminution of the beam caused bv the obstruction, 
who have to deal with faint lights, for a simple law of this kind j But no considerable piece of work has as yet been attempted on 
would have been of great value in the complex department of ; these lines. 

photometry. But it seems possible that a certain mollification j Even in a rapid sketch of so extensive a subject some notice 
or equiv alent of the law may be used in practiic. Professor must be taken of the application of photometry to the determina- 
H. H. Turner found that for plates taken at Greenwich, when tion of the relative amount of light received "on the /y htof1he 
the time of exposure is prolonged in the ratio of five star magni- earth from the sun, tin*, moon and the planets. Sun. Moon 
tudes the photographic gain is lour magnitudes (Mon. Mat. ‘The methods by which these ratios have U vn and Planets. 
R.. 1 .S. Ixv. 775), and a closely similar result has been obtained obtained are as simple as they are ingenious; and for them 
by Dr Sclnvarzschild using the method presently to he we are mainly indebted to the labours of P. Bougucr and 
mentioned. . \\ . ( . Bond (1780 1859). The former compared the. light 

Stars of different magnitudes impress on the plate images rec eived from the sun with that from the moon in the following 
differing both in size and blackness. To determine the magni- fashion in 1725. A hole one- twclfih of a Paris inch was made 
Dtamcteras tu<lc frnTn character of the image, the easiest in the shutter of a darkened room ; close to it was placed a con- 
Testof quantity to measure is the diameter of the image, j « ave lens, and in this way an image of the sun 0 in. in dia- 
Magnitudc . un d when measurements of position are being made ! meter was received on a sc reen. Bouguer found that this light 
with a micrometer, it is a simple matter to record the ! was equal to that of a candle viewed at 16 in. from his eye*, 
lia meter as well, in spite of the indefinitoness ol 1 lie bonier. A similar experiment was repeated with the light of the lull 
Accordingly we find that various laws have been proposed for moon. 'The image now formed was onlv twn-thinls of an inch 
representing Jhe magnitude of a star by the diameter of its in diameter, and he found that the light of this image was 
image, though these have usually bee n expressed, as a pre- comparable with that of the same candle viewed at a distance 
lirniuary, as relations between the diameter and time oUexposurc. 1 of 50 ft. From these data and a vdv simple* c alculation it 
Thus G. P. Bom! found the diameter to increase as the square of ■ followed that the light of the sun was about 256,289 times that 
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of the moon. Other experiments followed, and the average 
of all the results was that the light of the sun was about 300,000 
times the average light of a lull moon, both being \icwed in 
the heavens at the same altitudes. The details will be found in 
Bougucr’s 7 raiic d'optique . W. H. Wollaston in 1829 tried a 
series ol cxperiments.in which the ratio 801,072 was obtained; 
but the omission of certain ncccs.sarv precautions vitiates the 
result (Phil. Trans., 1829). bond (Mem. Amcr. Acad 1861, 
p. 205) adopted a different process. He formed the image of 
the sun on silvered globe of some 10 in. diameter; the light of 
this image was reflected on to a small mercurial thermometer 
bulb; and then this second image was compared with a. Bengal 
light so mov ed that the lights appeared to be equal. The same 
process was adopted with the full moon instead of with the sun. 

I he result was that the sun’s light was 470,980 times that of 
the moon. Seidel long before this date had compared the light 
oi the mean full moon with that of Jupiter in mean opposition; 
his result is 6430. So also'this light of Jupiter was found to be 
■4804 time.* that oi Venus at her brightest; and Jupiter was 
found to give 8*2 times the light of a Lyrae. If, then, these 
numbers could be accepted with confidence, we should have the 
means of comparing the light received from the sun with that 
leceived bom any of the stars. Adopting these precarious 
numbers on the authorities of Bond and Seidel we have the 
following results : - 

Sun’s licht ■ 470.080 that of the full moon. 

622,000,000 Venus at her brightest. 

102.835,000 , , Jupiter at mean opposition. 

.. — 5,070,500,000 ,, Sirius. 

Lastly, Bouguer, bv comparing the light of the full moon 
viewed at different altitudes with an artificial light, found 
that the atmosphere absorbs *1877 of the light incident on it 
at the zenith of anyplace. Professor Pritchard, from photo- 
metric measures taken at Cairo, found this number to he *157. 
At Oxford il was *209. Thus Bouguer’s determination indicates 
an absorptive rapacity in the at mosphere ofBrittunv just midway 
I etween those of Oxford and Cairo. Seidel at Munich expresses 
“ surprise ” at finding his own results so nearly accordant with 
Bouguer's. Although rather outside the domain of photometry 
in the strict sense, a word or two may be said here about recent 
attempts to measure the heat received from the stars, the first 
bring made with the “ radio-micrometer ” ol C. V. Boys (Pm. 
Roy. Sac., 1890). This is an extremely delicate instrument for 
Very little measuring radiant heat, and consists of a very light 
Heat from thermo-electric circuit (two tiny bars of antimony 
the stars. an( | bismuth soldered together at one edge, the 
outer edges being connected by a hoop of copper wire) 
suspended by a quartz fibre (a torsion fibre of the verv 
greatest sensitiveness) in a strong magnetic field. A minute 
quantity of radiant heat, falling on one of the junctions of the 
circuit sots up a current in the circuit, which thus rotates in the 
magnetic field until brought to rest hv the torsion of the fibre. 
For use on the heavenly bodies the radiant heat is collected to 
focus by a reflecting telescope (an object-glass would absorb it), 
and when the telescope is pointed to the moon the varying 
radiation from different parts of the disk is beautifully shown. 
No heat comes from the unlit portion, and of the illuminated 
portion the maximum is obtained from near the limb. But 
when pointed to the brightest stars no indications were obtained, 
although the instrument is sensitive enough to detect the heat 
from a candle more than a mile off. It seems certain that 
indications of heat from the stars obtained by previous observers 
must be spurious. It is also manifest that to obtain satisfactory 
results even more sensitive apparatus must be devised, and by 
using a radiometer and the powerful resources of the Ycrkes 
Observatory E. F. Nichols succeeded in 1898 and 1900 in obtain- 
ing indications of beat from Arcturus and Vega, as well as from 
Jupiter and Saturn (Aslrophysical Joum. xiii. 101), the heat 
ceeived being comparable with that from a candle 6 m.away. 
We may place alongside this result that obtained by W. J. 
Dibdin (Proc. Roy. Soc. } April 1S92), who compared candle- 
light with twenty-one stars ranging to the sixth magnitude, 


and found the light of a second magnitude star equal to that 
of a candle at 1 2 f>o ft. (H. H. T.) 

PHRAATES (Piiraiiates; IV rs. Frahcil , modern Ferhdl ), the 
name of five Parthian kings. 

1. Phkaates I., son ol Priapatius, reigned c. 175 -170 B.< . 
He subdued the JVIardi, a mountainous tribe in the Elburz 

• (Justin xli. 5 ; Isid. Charac. 7 . He died young, and appointed as 
his successor not one of his sons, but his brother Mithradates J. 
(Justin xli. 5). 

2. Piiraates II., son of Mithradates I., the conqueror of 
Babylonia, reigned 1^8-127. He was attacked in 130 by 
Antiochus V 1 1 . Sidetes, who, however, in 129 was defeated and 
killed in a great battle in Media, which ended the Solenoid rule 
east of tlu* Euphrates (see Sw.Kmi) Dynasty). Meanwhile 
the kingdom was invaded by the Scythians (the Tuehari of 
Bactria), who had helped Antiochus. Piiraates inarched against 
them, but was defeated and killed (Justin xlii. 1; Johannes 
Antioch, fr. 60). 

3. Piiraates III., “the God ” (Phlegon, fr. 12 ap. Photius 
cod. 97 and on some of hiscoins), succeeded his father, Sanatruces, 
in 70 n.e., at the time when l.uoullus was preparing to attack 
Tigranes of Armenia, who was supreme in western Asia and had 
wrested Mesopotamia and several vassal states from the Parthian 
kingdom. Naturally, Piiraates declined to assist Mithradates 
of Pont us and Tigranes against the Romans (see Tkiranks). 
He supported his son-in-law, the younger Tigranes, when lie 
rebelled against his father, and invaded Armenia (65 me.) in 
alliance with Pompey, who abandoned Mesopotamia to the 
Parthians (Dio. ( ass. xxxvi. 45, 51 ; Appian, Mithr. 104; Liv. 
Kpil. 100). But I Vmpey soon overrode t lie treaty ; lie acknow- 
ledged tiie elder Tigranes, took his son prisoner, occupied the 
vassal states Gordvene and Osroene for the Romans, and denied 
the title of “ king ot kings/’ which Phraates had adopted again, 
to the Parthian king (Pint. Pomp. 33, 38; Dio. ( ass. xxxvii. 

5 seq.). About 57 Phraates was murdered by his two sons, 
(Jrodes 1 . and Mithradates J 1 J. 

4. Phkaates IV., son of Orodcs 1 ., by whom he was appointed 
successor in 37 H.c., alter the death of Pacorus. lie soon 
murdered Ins father and all his thirty brothers (Justin xlii. 5; 
Pint. Crass. 33; Dio ( ass. xlix. 23). He was attacked in *36 
by Antonins (Mark Antony), who marched through Armenia 
into Media Atropatene, and was defeated and lost the greater 
part of liis army. Believing himself betrayed by Artavasdes, 
king of Armenia, lie invaded his kingdom in 34, took him prisoner, 
and concluded a treaty with another Artavasdes, king of Atro 
patene. But when the war with Octavianus Augustus broke 
out, he could not maintain his conquests; Phraates recovered 
Atropatene and drove Arlaxes, the son of Artavasdes, back 
into Armenia (Dio. ( ass. xlix. 23 sqq., 39 seq., 44; cf. li. 16; 
Pint. Antonins , 37 seq.). But by his many cruelties Piiraates 
had roused the indignation of liis subjects, who raised Tiridatcs 
II. to the throne in 32. Phraates was restored by the Scythians, 
and 'Tiridatcs fled into Syria. The Romans Imped that Augustus 
would avenge the defeat of Crassus on the Parthians, but he 
contented himself with a treaty, by which Piiraates gave hack 
the prisoners and the conquered eagles (20 u.c., Mon. Anc. 5, 
40 sqq. ; Justin xlii. 5); the kingdom of Armenia also was recog- 
nized as a Roman dependency. Soon afterwards Phraates, 
whose greatest enemies were liis own family, sent five of his sons 
as hostages to Augustus, thus acknowledging his dependence 
on Rome. This plan he adopted on the advice of an Italian 
concubine whom he made his legitimate wife under the name 
of “the goddess Musa”; her son Phraates, commonly called 
Phniataces (a diminut ivc form), he appointed successor. About 
4 11. c. he was murdered by Musa and her son (Joseph. Ant. 
xviii. 2, 4). 

5. Phraates V., or Phraataces, the younger son of Phraates 
IV. and the “goddess Musa,’’ with whom he is associated on 
his coins. Under him a war threatened to break out with 
Rome about the supremacy in Armenia and Media. But when 
Augustus* sent his adopted son Gains Gaesar into the east in 
order to invade Parthia, the Parthians preferred to conclude a 
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treaty (a.d. ik by which once again Armenia was recognized as 
in the Roman sphere (Dio. Cass. lv. 10 ; Velleius ii. toi). Soon 
after Pliraataces and his mother were slain by the i’arthians, 
about a.d. 5 ( Joseph. Ant. xviii. 2, 4). (En. M.) 

PHRANTZA, GEORGE | Gicoroids Bur -\ntzks| (1401 4477), 

the last Bezant ine historian, was born in Constantinople. At 
an curlv age he became secretary to Manuel 11. Pakieologus, in 
143J protovesliai ins (great chamberlain), in 14 1(> pr.u-tret of 
Sparta, and subsequently great logolhete (chancellor). At the 
capture of Constantinople bv the Turks (1453) he fell into their 
hands, hut managed to escape to Peloponnesus, where he 
obtained protection at the court of Thomas Palaeologus, despot 
of Achuea. After the downfall of the Peloponnesian princes 
(140,-. Phrant/.a retired to the monastery <>f Tarehaniotes in 
Corfu. Here he wrote his Chnmich' , containing the history of 
the house of tie* Palaeolngi from 1258 147(1. It is a most 
valuable authority for the events of his own times. 

Edition^ bv I. Bek her (iS^S) in tlu* Coi f'us snif'fnruw hid. by-., 
amt m J. P. Mr-*m\ Patrotvgui gran a, clvi; see also C. Kruiiibarhcr, 
Gcschichtc dtv t-\ zantuu -cht n l.ittriatuy (iSoj). 

PHRAORTES, the Greek form of FrnvartiAi, king of Media. 
Acceding to Herodotus (1. 102) he was the son ot Deioees, and 
began the Median conquests. He first subjugated the Persians, 
and then a gieat many other peoples of Asia, till at last hr 
attacked the Assyrians, but was defeated and killed in a battle, 
after a reign of twenty-two years (about 640 (>25 me. ; but 
perhaps, as G. Raw linson supposes, the lilt \ -three ye.irs of 
Deioees ought in reality to be transferred to him). From other 
sources we obtain no information whatever about Phraortes: 
but tiie data of the Assyrian inscriptions prove that Assur bani- 
pal (see Baiwloma and Assyri \), at least during the greater 
part oi his reign, maintained the Assyrian supremacy in \\ esiern 
Asia, and that in (14 4 be conquered Susa, 'flu* Medians too were 
subject to him as far as the Elburz and the central Iranian 
desert . 

When after the assassination of Sincrdis all the Iranian tribes, 
the Babylonians and the Armenians rebelled against Dariim 
and the Persi 141 n\h\ “a man of the name of Fravarlish (/a. 
Phraortes), a Mede. rebelled in Media and spoke 10 the 
people thus: l am Khshathrita, of tlu* family of Cvakhshatra 
(( Vaxares).” He reigned for a short lime, but was defeated bv 
Hvdarnes, and afterwards by Darius himself, taken prisoner 
in Rhagae (Rai), and executed in Eebatana (520 me.; see 
inscription of Darius at Bchistun). (kh>. M.) 

PHRENOLOGY, from C « r. mind, and Anyos, discourse), 

the name.* given by Thomas Ignatius Forster to the empirical 
system of psychology formulated by F. J. Gall, and devclopt J 
bv his followers, especially by J. K. Spur/heim and G. (ombe. 


In his view, as in that of most of the earlier writers of other 
nations of antiquity, the heart is the seat of life; to it, not to the 
brain, the Hebrew' writers refer thoughts and afleetioris, while 
they considered judgment as seated sometimes in the head, 
sometimes in tlu* kidneys." This was likewise the tca« hing oi 
the ancient Egyptian philosophy; and hcjice, while many rites 
were practised and prayers offered for the preservation of liu* 
heart of the deceased, there were none for the conser\ .tion ot 
the brain. :J We learn from Diogenes Laertius that Pv hagorns 
| held more accurate physiological views, as he taught ihat tlu* 
j mind and the intellect have their seat in tin* brain. Tie- theory 
I of Hippocrates was Pythagorean rather than AristoleKm, for, 

I although in one passage m his work / V covde he ex presses hmiseU 
• doubtfully, yet elsewhere lie clearly states that he considers tlu* 
j brain to be tin* index and messenger oj the inlellee .' The 
| cerebral seat of sense-perception is also taught by Pla*o/ ; who 
puts into tlu* mouth of Socrates the theory lh.it the brain is tlu* 
organ aff cried bv llu* senses, whereby memory and npini n arise, 

, and 1 'rnrn wii(*nee knowledge springs, The classic pi -els also 
! notice this dependence oi mind 011 brain ; for exampk . in the 
('loitils ( y. 127(1) Strepsktdcs •licenses Amynias of not being in 
; his right mind, and, on being asked whv, responds, “ \ uu seem 
to me as if \ou had had a concussion oi tlu* brain.” 

I The two founders of anatomical science, Erasist rains and 
Ilerophilus, who lived in the days of Ptolemy Soter, taught not 
! only that the brain was the seat of sensation and of intellect, 

| but also that there was therein a certain degree of localization 
; of function. Erasistratus believed that the sensory lien es arose 
from the brain membranes, the motor from the cerebral sub- 
; stance, ilerophilus was apparently the first who held 1 hat the 
j vital forces resided in and circulated from the vent rules ot llu* 

1 brain, at least so we gather from (Visas and the other authors 
1 who have preserved his views. By the intluenee of the writ ii \i_ s 
j oi Galen, 7 which directly teach tliat the brain is the seal of soul 
I and intellect the Pythagorean doctrine prevailed among Hie Inter 
philosophers. According to the Galeniial theorv the animal 
1 spirits liave their origin in the ventricles of the brain, and pass 
I into the heart from which they are conveyed by tlu arteries 
I through the body. Galen in one place (viii. 150) roleis their 
j origin to the brain-substance, but the ventricular theory was that 
adopted by his followers, some of whom suggested that there was 
some* relation between the shape of the head and llu* character 
| and disposition of the mind. H 'flu* Arabian physicians Avirroes' 1 
j and R hazes 10 adopted the Galenical doctrine and di ' eloped the 
hypothesis of a fourfold ventricular localization of faculties, 
j which the Greeks had originated. Avicenna 11 added to these a 
I fifth region. Such of tlu* early Christian authors as referred in 


bv whom it was named “ eranioseopy,” k - eraniologv.” 
“physiognomy” or “ zoonomy.” The principles upon which 
it is based are five: (1) the brain is tlu organ of the mind; 
(2) the mental powers of man can hr analysed into a definite j 
number of independent faculties; (3) these faculties are innate, 
and each has its scat in a definite region of the surface of the 
brain; (4) the size of each such region is the measure o! the 
degree to which the faculty seated in it forms a constituent 1 
element in the character of the individual; (5) the corn-spun- j 
dence between the outer surface of the skull and the contour | 
of the brain-surtaee beneath is sufficiently close to enable the 
observer to recognize tlu* relative sizes ot these several organs 
by the examination of tlu* outer surface of tlu* head. It 
professes primarily to be a system of psychology, but its second 
and more popular claim is that it affords a method whereby the 
disposition and character of the subject may be ascertained. 

History. —That the phenomena of mind are in some measure 
connected with the action of the brain has been recognized from 
a very early age of philosophy. It is true that Aristotle 1 
describes the brain as the cold.-st and most bloodless of bodily 
organs, of the nature of water and earth, whose chief purpose 
is to temner tlic excessive heat of the heart, as the cooler regions 
of the firmament condense the vapours rising from the earth. 

: T)e partitas animalium , ii. c. 7 (Paris, 1620, p. <)S(d 


- Tn the Chaldee port inn of Daniel (ii. 2.S, iv. «■;, vii. t) v Lions ami 
thoughts • * r< * relerrc d In flit* head. I ; nr oilier parlit nlai’f. as In early 
view s Xa-sroii llu* T.*-vi tii* .1 1 rein I inns oi llu- 1 m nrl in /.eiisthr. f. 
psyrhisrhr At: dr (IMS 1 , vo!. i, A lew <>l the 1 ; 1 1 < r medical writeis 
expre .s similar \ Santa Cru/, Opu-x ula nndica, Madrid (1024). 

tiont: of the Dead. cJi. v\\\ 

4 viii. -;o; cd. Cobel, Paris p. 211, — <1 >.dras Ju icai i-uir. ra 

TO) lyiCflfni.At:'. 

Dr uiuibo 'arvn. in Dpp., ed. Kiihu.i. (or. ‘:oq.; also t'pi.d.lu. 
S2p Anion** later wi item Lio t us of ( e - lt ;i taicjhl I lie t n twb mum 
*>l sold and h«*dv. upon wlmli subjot | in wrote 1 wo b ><»!<-• (Padua, 
mm). In l hi-, count* Hon mav h<* noted ;i < m n nr- w<*rk bv St. hegkius, 
Diatoms dr ayiiwar print ipatu , Aiidotrhs rt Gdrni ratiom -v hrarfrrrin 
quHats illr curdi. hit i rvrhm , {■nut :!>atuw aft n hit it [ Tubingen. 1 a 12). 

11 Dhacdn, Valov's <** ! . ih; tii. xlv., p. 12S. See also Ik .Hit's 
Bd'l. tiuat. 1. ;o. 

" Dt’ usil ft artiHJU , ed. Iviilin, iii. 700, ras /jA' t»vv ct7rnu' i£cis top 
t )jv A oyifTT iuT] v onctifi tv not irve vua votin' t-v txi'Ttp 

',T*i'iexeat)ou HttuiroAi/. See al-.u v. 2-SS, \ iii. 1 W. U iti. In his 
I D> ;lui lioncs mrdicar f-107, xix. j 50) lit* says that llu- brain has a 
I ijtufiKi j hvvafus, but floes not specily in what part tlu* power inheres. 

v See Panins Atgineta, Stephen's cd. 1507, cap. ng u»l. also 
Atluarins, Dr at tionfbus ct aljccldnis sfriritiis animalis (Paris, 1551)), 
p. 22. c. 7- 

(_ oimurv.t. in And., I.atin tr. (Venice, 155ft). v'i. 74. 

1,1 “ hnaginatit> quidem in tluobus vejdrirnhs anferioribus 
pcilicitur. ('f).yitatio \ 010 in mt'dio cxjiletnr. Mrumn.: aulem 
po- lcriou.Mii possitlel venlriculain.** Dr re medico, Cerard’s trails, 
(liasel, 1 554 ), i. 9. 

11 Lib. Ktiionis (150;), p. to, and Dr natural ihn k, e. 0. 
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their writing- to the relation of soul to body naturally adopted 
the teaching of Galen which they accommodated to their 
theology, tin reby conferring on it an importance which rendered 
correction diKicult. Tertullian 1 in a sense expresses his belief 
in a theory of localization as also at a later period does Thomas 
Aquinas.- 

Farlv in tin* 13th century Albcrtus Magnus :l gave a detailed 
description of the distribution of mental and psychical faculties 
in the head. The anterior region he assigned to judgment, the 
middle to imagination, and the posterior to memory. A some- 
what similar allocation was made by Gordon, professor of 
medicine in Montpellier ( 1 20ft). 1 who assigned common sensation 
and the reception of impressions to the anterior cornua of the 
lateral ventricles, phnutasia to the posterior, this power being 
twofold (iHi'tgimitiva and co”itativa ), judgment or acsiimativa 
to the third ventricle, and memory to the fourth/' Figures of a 
similar divi ion wen* given bv Petrus Montagnana r ’ and Ludo- 
vico 1 Jolre 7 still later bv Ghiradclli of F>ok)gna s and bv Theodore 
Gall of Antwerp/* That the “vita! spirits” resided in the 
ventricles was doubted by manv, and denied bv a few of the 
anatomists of t-he 17th eenturv. G. Bauhin in Tb2t 10 attacked 
the old view, and Hoffmann of Altorf showed that, as the 
ventricles were closed cavities, they could not transmit unv 
material fluid. 'That these spirits existed at all was doubted bv 
Alexander Jlenediclus, 11 Plater, ‘-and a lew others; but thev were 
believed in by the great majority of 1 7 tli and even of iStli century 
medical writers, many ol whom conceived that the ventricles 
were sem/'rr plcni spiritibus twimalihus [l am midis similibus , 
quorum benefit iis inlclli'ij mu< , senlimu \\ el moi>cmu\. n arid the 
opponents of this view were strongly assailed by |. Riolan and 
others as revolutionary. Columbus 11 ridiculed the idea that 
the convoluted surface can have anything to do with intellect, 
as the ass, a proverbially stupid animal, has a convoluted cere- 
brum. According In his view, the convolutions arc for the 
purpose of lightening the brain and facilitating i-ts movements. 
'The grev matter of the surface of the cerebrum was recognized 
as the true dynamic (‘lenient bv M. Malpighi i; ‘ and T. Willis. 1 *’’ 

1 De annuo, rxiv. (c<l. Kraneker, 1507), p. 208. 

Swtima theolnqiae, ctl. Migne, i. mop 1 mo 7. Prochaska and 
his translator. Laycotk {Mind and Drain , ii. 163), charge Duns 
Scot us with holding this view; |)robablv he < I i < 1 , but lie does not 
express it, as he simply specifies the cerebrum and its root, tin* 
spinal coni, as the source of the nerves along which seieory impulses 
travel. Comment. de aniwa, i. 515 (Leiden, 1O37). 

:t Opera, iii. 1 .eg vi. 20 (Leiden, 1O51). 

1 I. ilium on. do tnar, 101 (Venice, ipi|). 

• r ’ Avii emi.i's liftli region is interposed between imaejnativa and 
aesfimativa {Pc naturahim *.-, c. vi.). Thomas Aquinas com Lines the 
last two, which he savs arc possessed l»v (lie same eminence. On 
the* other hand, he savs oi ratio partu ularis, “ inediei assignant j 
(h'tenninatum organmn, scilicet mediam partem capitis ” (1. 1 mo). 

•’ J’hvsioenomia (Padua, 14m). 

7 Pialoi'o ful quale si rat; tone del modo di accresccre 0 causeway la 
mrmona, 27 (Venice, 15O2). 

K T’hvsiotifiuiinn , 1(170. 

Tabulae element, st irnliae (Rome, ibp2). 

10 Theatr . anal. (Basel, 102T, iii. 31 |) ; Caspar Hoffmann, Drum 
ceu.hu (Leipzig, 1M0). Sec also Spigelius, De i <>rf\ humani fahriea, 
z «)(> (Amsterdam, 104s); Varolius ([501), p. 0; \\V])lcr, J lisloriaruin 
apoplectiravum potissimuni anatomiae stthjeclorum amtarium (Amster- 
dam, KuSi). See also many of the anatomical works nf this age, 
such as those of Kernel, Cal>n>l, Argentenus, Kolfinclt, iVc. 

J1 Alexander Benedictus, Avntomii a, vnl. iii. (Basel, 1 3- 7 ) - Quer- 
odumis is said bv Lay cock (following Prochaska) to have assailed this 
doc trine of spirits; oil what ground is not appan nl , as he certainly 
expresses himself as a believer in the old view-; see Tctras cravi s\\. 
totius capitis affetl. x. So (Marburg, mob). Possibly Prochaska may 
allude to an obscure passage in the work ol the other ( hiercef anus 
(Fustachius), Aerotunaton in librum Hippo, ratis, p. i \ (Basel, 15.p1), 
not to the bet ter- known Josephus Armeniacus; but lie gives no 
relerence. 

*- Optra, col. 22, So (Basel, 1025). 

1:1 foelis opera medica, 22 (Amsterdam, mb}) 

J4 De re analomica, p. 350 (Frankfort, 1 50 }) . 

,ft " Kpist. de rerebro ct cort. ccreb. ad Fracassatum,** i nOpp., 
vol. ii. (Geneva. 1085). 

1,5 De anima brutorum, p. 71 (Oxford, 1^77), “ hae pariiculae stib- 
tilissimae, spiritus animaltiH dictac, parti 11 111 istarum substantias 
eorlicales primo subeuntes, cxiude in utriusquo meditullia/* &c. ; 
also p. 70 seq. 


The latter regarded the convoluted surface of the cerebrum as 
the seat of ihe memory and the will, the convolutions being 
intended to retain the animal spirits for the various acts of 
imagination and memory. Imagination he described as seated 
in the corpus callosum, sense-perception in the corpus striatum, 
and impetus el perlurbatio in the basal parts of the cerebrum above 
the crura. The thalami lie regarded as the centres of sight and 
the cerebellum of involuntary acts. Succeeding anatomists 
simply varied these localizations according to tlu-ir respective 
fancies. G. M. Lancisi placed sense-perception in the corpus 
callosum, R. Yienssens in the centrum ovale tnajus. R. I K'scartes 
supposed the soul to be seated in the pineal gland, others in the 
brain-commissures especially the pons Varolii. 17 Meyer con- 
sidered abstract ideas to arise in the cerebellum, and memory 
to have its seat at the roots of the nerves. ls 

Of later writers three deserve special notice, as having largely 
prepared the way for the more modern school ol phrenology. 
|. A. Fnzer, of Halle, in his work on physiology extended the 
pre existing theories of localization. Metzger, 14 * twenty years 
before the publication of Prochaska’s work, had proposed to 
make a series of observations on the anatomical characters of 
the brains of persons of marked intellectual peculiarity; but 
apparently he did not carry this into effect. In a more special 
manner I’rochaska ol Vienna may be looked upon as the father 
of phrenology, as in his work on the nervous system, published 
in Vienna in 1 7 S | . are to be found the germs of the later views 
which wen* propounded in that citv twelve years later.- 0 

The system formulated bv Gall (q.v.) is thus a modern expan- 
sion of an old empirical philosophy, and its immediate parentage 
is easily traced, although, according to Gall s account, it was 
with him the result of independent observations. These, he 
tells us, he began to make at an early age, by learning to correlate 
the outward appearances and mental qualities of his sc hool- 
fellows. Gall's first published paper was a letter in the DcuPeher 
Merkur of December 1 7<)X, but his principal expositions were 
oral, and attracted much popular attention, which increased 
when, in 1S02, lie was commanded by the Austrian government, 
at the instance of the ecclesiastical authorities, to discontinue 
his public' lectures. In 1X04 he obtained the co-operation ot 
Spurzhcim (1776 1N32), a native* of Longwich, near Treves, who 
became his pupil in 1S00, and proved a powerful ally in pro- 
mulgating lilt' system. Master and pupil at first taught in 
harmony, but thev found it advisable to separate in 1813; and 
we find Spurzhcim, several years after their parting, declaring 
that Gall had not introduced any improvements into his system 
since their separation (notes to ('henevix, p. q<)). (h Mv philoso- 
phical vie ws,” lie also savs, “ widely differ from those of Gall/’ 

Tn Paris, where lie settled in 1X07, Gall made manv influential 
converts to his system. F. }. V. Bruussats, TT. M. D. de Hlain- 
ville, TF. Cloquet, 0 . Andral, K. Geoffroy St-Hilaire, Yirnont and 
others adopted it and countenanced its progress. Gall visited 
Great "Britain, but the diffusion of phrenology lure was chiefly 
due to Spurzhcim, who lectured through the country and through 
America, and with the aid of his pupil, George ('ombe, attracted 
a large popular following. His most influential disciples were 
J. Klliotsnn, Andrew ( ombe, Sir G. S. Mackenzie, R. Macnish, 
T. Lavcock and Archbishop R. Whatcly, and in America Caldwell 
and j. Godman. On the opposite side* many influential men 
took up a strongly antagonistic position, prominent among w horn 
were ). Barclay the anatomist, I*. M. Roget, Sir ('harks Hell, 
Sir W. Hamilton, F. Jeffrey, II. P. Tirougham, T. Brown and Sir 
B. P.rodF. The nature of the system rendered it eminently fitted 
to catch public attention, and it rapidly attained to so great a 

l7 ’ hVchner, Elemcnic dcr Psxrhophysik , ii. vib. 

ls Some* of the medieval \ iews were very lain ifnljhus Shabbethai 
b. Abraham, the earliest Jewish writer cm medium* (<!. a.d. 059), 
thought that the* spirit of lile lias its seat in llu* brain membrane, 
expanded over the brain and subarachnoid fluid, as the* Sln kinah 
in the heavens arched over the earth and waters. See Dcr JMevsch 
als Coties Jibenhild , c*d. Jellinek (Leipzig, 185.1), a nd Castelli, 
Commcnto (Florence, 18S0). 

1,1 Vermis, life meili, iiusche Schriften (ijbj), i. 58. 

See Layc.ock’s trails., in SyUtiih. Society’s Pub. (1851). 
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degree of popularity that in there were twenty-nine plireno* | 
logical societies in Great Britain, and several journals de\oted 
to phrenology in Britain aim America; of these the /V // mol osteal 
fmtituiu a quarterly, edited chiefly by George I'miihe with aid 
’ruin ot tiers of the Kdinburgh confraternity, notably Sir George 
'dackend - and M.icuish, “the modern Pythagorean,’ li\ed j 
Irani 1S2J to 18.4 7, through twenty volumes. 1 he controversy 
in mam r phu\s was heated and otten personal, and this largely 
increased the popul.ir inttrest. In the F.ciinburgh Hevitw the : 
theory was seyerely criticized by Thomas Brown, and alterwards 
in a stiT moie trenchant manner bv Jelirev. In Blackirmnl it 
was ridi' eled by Professor John \\ iKon. Being a subject which 
It rit itself easily to buries* jue, it was parodied cleverly in a long ! 
rhyme bv two authors, “ 1 he (. ramad, S7 pages long, published 
in iSi“. wltiV, on the other hand, M-rse was pressed into its 
service in the rh\ me “ Phrcnologv in Kdinburgh " in 1S24. 1 
The best d- fence of the system was that bv (hentw i\ in the tliird 
number o.t the Fu'ergn Quarterly, alterwards reprinted with notes 
by Spur/k- im. 

The Fucw/./ev and their Localities . — The system of (Jail was t 
constru* 1* *1 bv a method of pure empiricism, and his so-called 1 
organs wen- for the most part identified 011 slender grounds. 
Having srl* < ted the place of a faculty, he examined the heads of • 
his friends and iastsof persons with that peculiarity in common, j 
and in them he sought for the distinctive feature of their eharue 
teristie trait. Some of his earlier studies wen* made among low 
associates, in gaols and in lunatic asylums, and some ol the ; 
qualities located by him wen* such as tend to become perverted , 
to crime. These he named after their excessive manifestations. , 
mapping out organs of murder, theft, Nc. : but as this east some 1 
discredit *m the o stein the names were < hanged by Spurzhcirn, ; 
who ('.I'lrud as his the moral and religious considerations * 
as>ociat.d with it. Gall marked out on his model of the head 
the places of twenty-six organs as round enclosures with vacant 
interspa* i '. Spnrzheim and (Yimbe divided the whole scalp 
into obl<>ng and conterminous patches (see the a«'« omparn ing 
ligurcsV Other metliods of division and other names have been 
suggested bv su.A'eding authors, especially bv ('ox, Sidney 
Smith (’a*; Sydney). Toulmin Smith. K. G. Carte; c.f Dresden. 
Don M.ui mo rub; i Sol.tr, \V. P>. Powell o f Kentucky, J. R. 
Buchanan of Cincinnati, Hitt el of New York. Some, like 
the brothers Fowler, raise the number of organs to forty-three; , 
but the system of Spurzhcirn and Combe is that width has 
always been most popular in Britain. 

Spnrzheim separated the component facilities of the human 
mind into two great groups and subdivided these as follows: 

I. Fo.** -lings, divided into — 

1. Propensities, inh-mal impulse-* inviting only to certain ' 

action^. 

2 . Sentiment-;, impulses which prompt to emotion as well 

to :v turn. 

A. Lower - those eommon to man iml the lower animals. : 

B. Higher tho-u* proper to man. I 

II. intellectual faculties. 

1 . i't rveptive lauilt les. 

2. R» tP-i live faculties. ; 

In the i< ’.lowing list the locality and the circumstances of the 
first recognition of the organ arc appended to the names, which 
arc mostly the inventions of Spnrzheim. Gall’s names arc placed . 
in brackets.-' 

Propensities. j 

1. Ain. tlveness (Instinct de la gc novation), median, below tin* ! 
inion; first determined by (.all from its heat in an hysterical widow, 
supposed to be confirmed by many observations, and re I erred in 
the cerebellum . ■ 

1 Otlc-i 1 burl* sque and .aline .d writings were published al^lhi 
time, notably The Phremdogr t .. a lan e by Wade ( 1 .s yi ) ; The Head- 
piece, or Pkicnntoov opposed to In, me Predation, bv James the L<ws; 
a:nl A Helmet for the Headpiece, or Phrenology incompatible with 
Pea an:, by Daniel the Seer. 

- I*. »r topographical purpose.-. Broca’s names are adopted as the 
most < on\*im # *nt tor localities on tin* head. 

\]>o!l .nics Khodius speaking ol the love of Medea for Jason 
( A i a , iii. 7O0—7O5) says, adnpu fT an' vg>0aA/a(»>r J>t* v • evSofK 

b aiel T*h>’ i'n'n’Tj (TUV x'JV'Ta 5;a ypnbt, CL/uUpl apalus Ivo s /cch vni 

vtlarov u. e a\uis, ... ) 


2. Philoproger.itixvncss (Amour de la progtniture ), median, on 
the squama occipitis, an«l selected as the orga.11 lor the love ol 
children because this part of the skull is usually more prominenl 
in apes and in women, in whom the love ol children is -atppo-.ed 
to be stronger than in men. 

p Concent rat 1 veu ess, below the obelion and over the lambda. 
This is a. region ol uncertain lunction, mmole ed by Gall, but d<_ 
scribed as Inhabitiveness by Spur/heim, because he lound it large 
in cats and m a i iergym.in load ot his home. It has since been con 
side led by Combe to be the seat of the power ol com ■ ntrat ion, 
whereol he believed l nhabitiveness to be a special case*. 

p Adhesiveness ( Amt/it ), over the lateral area ol the Is inbdoida! 
suture. lliis region was prominent in a lady introduced to Gul 1 
as a model of friendship, and is said by linn to be the region where 
persons who are closely attached put their heads together. 

5. ( ombativi ness (lndnnt de la defense ), above the a lerion; u 
was lound by (bill bv examining the licmls of the most quarrelsome 
ot his low companions whom he had beforehand stimulated bv 
alcohol. It w.is verified bv comparing this region with the same 
part ol the head ol a quarrelsome young lady. 



ft. De^rnctivi ness ( Tudinct ravnassiev ), above the ear meatus. 
This is the widest part ot the skulls ol carnivorous animals, and 
was lound large in the lutid ot a student so torn! of torturing animals 
that he became a surgeon, also large in the head ol an apothecary 
w ho be< aim* an exec it turner. 

o.(. Ahim-ntiveiiess, over the temporal muscle and above the 
ear. Hoppe describes it as being large in a gourmand acquaintance, 
and lie therefore supposes it to be the origin of selecting food. 

7. Seoreiivcness ( Pitse , I r t ncssc), the posterior part, of tin* squam- 
ous Sill 111 * *. 

<S. A< qmsitiveness (Sentiment de la j roprietc) , on the upper * dgc 
of the trout hall ot 1 he squamous suture. This part ol the head Gull 
noliced to be prominent in the pu kpu< kets of his acqunm l.im e. 

O. ( dnstructivem ss (Sens de mechann/ue) J on the slephaimm ; 
detected by its ]>romiiiem e on the heads ol persons of mechanical 
genius. It was found large on I he head ol a milliner of uncommon 
last * and on a skull reputed to be that ol Raphael. 

d he organ ol V 1 tat iv< -ness, or love of life, is supposed by Combe 
to be seated at the base ol the skull. lo this locality Hcropluhis 
referred most of the intellectual powers. 

Lower Sentiments. 

to. Self-esteem ( Ovgueil , fierte ), at and immediately over the 
obehou; lound bv Gall in a beggar who excused his poverty on 
account of his pride, dins was continued by the observation that 
proud persons held tin ir heads backwards in the line of tin* organ. 

11. Love of \ pprohatiun (Vanite), outside* the obelion; the 
region in which Chill *a\v a protuberance on the head of a lunatic 
who la.u_.ied liersc-lf queen oi ITance. 

12. Cautiousness (O' irons peition), 0:1 the parietal eminence; 
placed here because an ecclesiastic of hesitating disposition and a 
vacillating councillor of state had both large parietal eminences. 
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V.'/v n nv St\, timer *\ 

13. Benevolence (Unite), on tin; middle of the fronlal hone in 
Iron! ol tlu- i iimn.il suture; here Gall noticed a rising on the head 
ot the* highh commended servant of a iriend, as well as on a bene- 
volent school 71 a 1 e who uur.-a’d his brothers and sisters when they 
wen- ill. I ., this spot Xenocrates referred the intellectual powers. 

1 j. Yenrr. lion ( Sentiment rcligieuA j , median at the bregma. 
Gall noted v% .m \i iting churches that those who prayed with the 
greatest tervmir were prominent in this region, and it was also 
prominent in a oion> brother. 

i.->. ('on^ci- nti-uisne s, GeJiev bigness (Forster), unknown to Gall; 
recognized 1>' Spur/ln ini usually lrom ii-, delicicm v. and plac ed 
between the' i ist and the parietal eminence. 

1 < >. Kirmn (Far mete), median, on llr* s:i -dial Millin' lrom 

behind On* bregma to Ihc front ot the obelion. Lavuter first 
poiuied out Ibu persons ot d«*l ermination ha ! Jolty heads. J 

17. Hope, not regarded as primary by Gall, who believed hope j 
lo be akin to de-ire and a function ol every i.ucnity which de-ire. 
and let 1 tiii. territory unallocate 1. 

1 X. Wmid.r, :mid to be large* in vision -see*-.; and many psychic 
researchers. A second similar organ placed between t hi s and the 
next is c.bl< ' Mysteri'iiiguess bv Forster, and is said to be* the* .seat 
oi bc*liet in .mosts and in the supernatural. 

ie). Ide.ili v (/Ws/c). noted bv Gall from ji , pr eminence in the 
bust-, ot pen • s-ai 5 I > be lira part touc hed by the* hand when com- 
posing poetry. 

20. Wit (/ ./>>// 1 au.sliijite ) , the I ron Lai eminence, the* organ ol 
the *-cnse of the ludicrous, promineii' m 1'. Kabel.us and |. Switt. 

21. Tmibibon (Faculty tV muter), disposition to mimicry, placed 

between Bci.ev olemv and Wonder. I 

/ h rcc pt i ue Feu 1 i It ics . I 

a.:. Individuality, over the frontal sinu-. in the middle line; 
the capacity oi recognizing external objects and forming idea*- j 
the re lrom; said to have been large 111 Michelangelo, and small in ! 
I he ScoN. j 

23. form (Memoire des penonnei s), capacity of recognizing hu es; ' 
give*s a \\i !•■ interval bet\ve*en the* ev found by Gall in a sc|uinting . 
girl with a good memory tor laces. ; 

2]. Size*, o\a r t lie trochlea at the orbit il edge; described bv j 
Spur/heim .did Viinont a.s the' ca]>acilv ol estimating space and I 
distance. 

2-,. Weight, ouisi-ic* the last on the.* orbital edge and, like* it, j 
over the li.mtal sinus. The pronimnee *>| vii l m «» ■ ■ hen* is « I m * to ; 
huge sinus or a projecting bone*. Certain old writ* r-., such as Stratu i 
Physical* , located t!ic* whole inlelh'ct m this ridge. ! 

20. Colour, also on the orbihd edge external to the List. j 

27. Locality (.s rns de local tic ), placed above Individuality on 1 
each side, and corresponding to the* upper pan ol the hernial sinus 1 
and to the region immediatelv above it. j 

2<S. Number, on the- external angular process ol the lrontal bone, I 
large in a calculating boy m Vienna. j 

zp. ( )rdei , internal to the* last, tir.st noted by Spur/heim 111 an • 
orderly idiot. 

30. Fvcnlualilv (Memuiie des 1 hoses) , the* median pre>je-e t ion above | 
the glabella, suppe>se*d to be the seat ol the memory ot events. 

31. rime, below the lrontal eiuin*. ne e and a little in lront ul j 
tin.; temporal crest. 

-52. Tune (Sens des rapports des Ions), on the foremost pa**t of the j 
temporal muscle, wdure Gall noticed a bulge oil tile lieael ol a musical 
prodigy e*l liv e. 

Langnag. (Sens des mots ), be*hinel the* eye*. 1 his wav the* 1 
lirst organ liolieeel by Gall, as a clever school I eiluw, epnek at lan 1 
giiages, had prominent e\ is. Old author-, had noted the: coil 
in xion between prominent eyeballs and mental development; thus 
• la//. ill and Sy«*m*n-.is Medic 11.4 (_\pru«» pi. ice the mtelte-ct: air 1 semi | 
behind tne eyeballs. 


it by over-use. Thurtell, a cold-blooded murderer, whose organ of 
benevolence was large, is said to have been generous, as he once gave 
half-a-guinea to a friend, &c. 

The method whereby the sizes of organs are estimated is arbitrary 
and the boundaries of the regions indefinite. The attempts of Nicoi, 
St niton and Wight to devise inedianical and accurate modes 
of measurement have not been very successful and have not found 
favour with the professional phrenologist. 

Anatomical Aspect oi Phrenology. -The phrenological con- 
troversy served the useful purpose of stimulating research into 
the anatomy of the brain; 1 >11 i we owe very little! of solid progress 
to the advocates of the system. Gall is the only writer ot his 
(Teed in whose works original observations of value are to be 
found, and l)r P>. H inlander has cited many interesting a ad care- 
1 Lilly recorded anatomical and clinical facts in his writings. 
Although the study of the surface of the cerebrum is of the 
essence of phrenology, yet nowhere in the circle of phrenological 
literature are the convolutions of the brain accurately described; 
our knowledge of their order and disposition comes from the 
morphologist , not lrom the phrenologist. The first real step 
towards their systematic description was made by L. Rolando, 1 
who in 1S30 described the fissure to which his name is attached, 
and very little advance was made until the publication in 1856 
of L. P. Gratiolet's :i and Husdike’s 3 n moirs. These works 
for the first time pla< cd the description of the surface <1 the brain, 
iinperieetlv attempted by L. A. Desmoulins in jS2s, 4 on a satis- 
factory basis. 

A description ol the anatomy of the brain is given under the 
heading Brain, so it is necessary lure only t*o refer to points not 
included in that account. 

1. Any pathological theory which correlates hi ain-ac 1 ion and 
mental phenomena requires a correspondence between Fain size 
ami nu lit. il power; and. speaking generally, tin* brains ot tJn.se 
whose capacities are ;d*)\e the average are larger than iho:v oi i he 
general run of their fellow -men. 

2. Direct measurements <>| the relative developments of ditterent 
poi lions ol brains are ditlieult and troublesome to make; but their 
uuporlniire It) phrenologists is so gnat that it is rcmai liable that no 
attempts to obtain any such were made bv* them. The series given 
l»v K. Wagner ot the relative sizes ot tin* 1 rubral lobes ot loin 
b. ains is aim.)- 1 I he only u 1 old ol importance ii^ 1 1ns duet ; h m, and 

is .1 i>pell< led. 
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Reflect ice Faculties. ; 

yp Con. pari son (Saraute t ompai atice ) , irudlan. at the lop of the . 
I> ue region oi the* to;vr»«*ul, when* a savant iriend ol Gall's, loud o ! 
analogies, had a prominent boss. 

33. Causality (Jispnt nntaphymijiie) , the* eminence on each side 
re v | jeu.-on, noticed on tiie head of Fichte and 011 a Lust ui Kant; 
t ■ seal ot tin' uciilty of correlating causes and ellet Is. 

tile lirst ideutilicatioii ot each organ was made by an induction 
Horn very limited data., but the loimdeis an I < \ponents of 1 1 1* 
svslem have collected all available instance*; wherein enlargements 01 . 
e.icli ol these regions toexisted with iiu reused powers ol I lie I.li ulty | 
supposed to reside therein, and in some case.-, they have discovered : 
coincidence* of a surprising nature. When, however, ml; do not 
exist, a convenient excuse is found by leleitncc to the indefinite 
article ot teiupci ament , or by e supposed ex]dan:niun oi tlie laculty 
*n question as not simple lui pioduci d by t lu- ci> o})'va I i'ui ol other 
mlluences. Tims, as Klu 1 id.nds bump ot wit was small, lie is said 
not to Lave been truly witty; but to ha' • hml (ompuisoji and 
ed'inury strongly Hevc lopi'^ 1 . din gul Labrosse {dc'Ciibecl ill 1 
he: ussac’s Bulletin for Oc tober ih :i). who exhibited strong amative 
1 eso bui had a ruduucntaiy cerebellum, is said to have oblit er.i i ,*1] 


Fiu ill this it appears that t he woman exceeded lb-ess i; : percep- 
tive and letleclive organs, exceeded 1* in lis in sent imeiii, and fell 
oetow the wniki'iau in piopensities. It must be said, Ji* >\. <»ver, 
licit the phrenological dimsions do iu*t accurately coincide* willi the 
anatomical. It would furnish important phvsiolcjgjcal data if 
the brains of nun di-dingui.-died for special qualities wuc ex«i mined 
in this 01 sonn* computable way. 

3. It is important in relation to phrenology to ascertain the 
constancy of the convolutions. Many varieties in the detail of 
He* surface patterns have been recorded by Tencliiui, i’oggi. Gia- 
comini, N. Kiidingcr, Cunimigham and Sernow,-’ blit :he gem ial 
plants fairly uniform. A still more important question has been 
recenllv raised by J. X. Lan ; ley, viz. how lai identical spot. 011 


1 Della Stimnna drgli cuuspri cerebrall (Turin, 1830). 

“ ft lemon e sur /.■•> ph s cerebiaux dc thorn me el des primates (Paris 

■ hh .del. linn, und Scale (Jena, iS-,(>). 

1 Mageudic* aim Desmoulins, Avat. dit svst. nerve it x (l’aris, iS>q). 
txivista %f n me ntale di (rimatiia (1*83), ii, Kjj; ibi 1. iv. qoj; 
Anhui jar Anthropologic (18791, xi. 289. 
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identical convolutions in different brains consist of nerve-cells with 
precisely t in* same connexions. The convoluted arrangement results 
from grow th of brain surface under constraint, hence as lilt' different 
tracts ol surface undergo proportional overgrowth they may fold 
along diUerent lines. The occnrience of small tlillereiices in the 
rate ot overgrowth, testitied to by the varieties of the resulting 
pattern, can hardly fail to cause considerable alteration in llu* place 
ol definite teiritories of grey cells. Some method for the deter- 
mination of tin' limits of these shifting* ot place' is required before 
comparisons can be ui value as phrenological daln. 

4. The comparison of the rate ot growth ot brain with the develop- 
ment ol mental i. unities is important not only to the phrenologist 
but to the psychologist. No observations on this point were made 
by phrenological writers, who only refer to the first and rather 
crude observations of the earlier anatomists. We have, however, 
recently learned from the resea idles of 'I'. L. \V. von Bischott, 
Tuezec, Cunningham, and S. Exner 1 * * many particulars as to tile rate 
and progress of brain-growth. At birth the brain weighs one-tenth 
ot llu' weight of thi' body, and averages about ti oz. for the 
first year brain growth and consequently expansion of the skull 
proceed with great rapidity, the growth during a large part of this 
period averaging one cubic centimetre daily. This enoimous 
increase I'- chiellv due to the rapid development of medullated nerve- 
libros, v.hirh are deficient in the foetal brain. During the second 
and third venrs growth takes place more slowly, the occipital and 
parietal lobes im reusing more than the frontal or iemporo-sphenoidal. 
During these and the four succeeding years the base elongates 
commensal atelv with the increasing depth of the face. Ill the 
sixth and seventh yea is llu- frontal lobes grow faster than the 
parietals, and at seven the average brain has attained the weight 
ot t 340 grammes, being tbe weight ot the body as i : 20. In 
the period between seven years and puberty growth is slight, but 
at puberty tin* whole brain grows actively, especially the lrontal 
lobes. Tin- activity lasts until about eighteen years ot age, then 
diminishes; but the average brain does not reach its maximum size 
until alxmt thirty, from a little after which peiiod the brain lends 
to diminish towards senility.- 

5. The estimation of the relative development of grev and white 
matter in the several lobes is imjx>rtant to anv theory of cerebral 
dynamics uhieh allocates iunc’iojis .specifically diverse to each 
separate part of the brain-surface; but no attempt has been made by 
tin* phrenologist to obtain precise results in this direction, nor even 
to determine the phy-u.d constants of the two forms of brain matter. 
'Hie recently introduced method of Bmirgnin and If Danilewski, 
based upon, the differing specific gravities of grey and white mailer, 
promises to give* drhnitc inhumation as to the' relative amounts of 
these forms of brain matter; but further experiments are needed 
to perfect the method. 

* o. The relations, if any, between the alterations which fake place 
in the shape and position of the* head and alterations in brain surface 
have lieen speculated on by the phrenologist. P.roussnis is reported 
to have said that his organ of causality had enlarged with increasing 
use, and a list of cases ot similar alte rations of head -shape is given 
bv Dcvillc (Phren. J<>uvn. xiv. 32), most of which arc- .simply age- 
ehaiigcs, of the kind described bv Professor |. Clcland {Phil. 
Trans., t 870). There arc- no exact measurements recorded wlm.li 
indicate ihe occurrence' of topical increase's of a nonnal brain in 
spec ial directions coincident with the cultivation of definite faculties. 
All the so-called cases a»e given vaguely, with no measuienienls, 
and the careful measurements of (h-orge Combe in such cases as 
were available' to him showed no appreciable alterations in adult 
heads even at long intervals of time (see also Andrew' Combe, Phren. 
Journ. 414). 

7. The phrenological want of knowledge of the topography of 
the brain -surface was necessarily con elated with ignorance* ot the 
exact relations of the convolutions in the* interior of the cranial 
bones; these have been carefully worked out by K. Huselike. Heftier, 
\V. A. Turner, Cunningham and Reid. Some latitude, howe ver, 
must be allowed in topography, as the exact relation of convolution 
1o skull varies with the 1 shape of the skull. C.iacomini showed lhal 
the fissure of Rolando is perceptibly farther back from the coronal 
suture in dolichocephalic than in brachycephalic skulls, and it is still 
farthe'r back in the- extreme boat-shaped form of long -headedness. 
Passct shows that tlieie is a slight topographical di(tere*nc:e in the 
two sexes (Arch. /. Anthrofy., 1882, xiv. So), and in the heads of those 
with a symmetrically-shaped skull there is often a want of lateral 
symmetry of convolution. Artificial deformations likewise* alter 
tile topographical relations ot coil volutions, and have served not a 
little to puzzle the phrenologist. Thus, the artificial dolichoeephalv 
of the Caribs having bulged the squama occipitis, they decided that 
these people must be* amiable* love rs of children, 4 etc. 

1 Neurologisches Ccnlralhlatt (188 ^), p. 457. 

- Weisbach, Med. Jahrbuch . dcr h. Gesellsch. dcr AerHe. xvii. 1 ^ 
(Vienna, t SOq) ; Merkel, Beitr ige r.. posl-embryonale Entwichrlung des 
menschl. Sc hid cl (Bonn, 18S2); Calori, Mem. de T at cad. di Bologna 
(1871). x. 35; Cunningham. Cunningham Memoir, Royal Irish 
Academy. 

Ceniralhlatt (1880), No. t j; Beitr age ::uy Biologic (Stuttgart, 1882). 

4 Martins tells us that the Caribs castrate their own children. 


8. The existence of structural differences between different areas 
of cerebral surface is important to any theory of cere oral localiza- 
tion. but no phrenologist has given us any original intonna (ion on this 
point. Since the investigation of J. G. F. Baillargcr and Bevan- 
i Lewis it lias bee'ii shown that some local elitterentiation • of struct ure 
* 1* » really exist. 'IMuis 111 the convolutions around Hie fissure of 
Rolando the ganglion cells of the fourth layer are* ol la 11 r size (giant- 
cells ot 1 >etz) , and in the convolutions ot t lie brmporn-sphemiidai lobe 
a layer of small angular cells (granule-cells) is interposed between the 
large*!* pyramielal and the ganglion-cells, st> that, while in Ihe parts 
e>t the brain above the' iissure of Sylvius the* grey cortex is for the 
m*>st pail live-layered, below anel behind that Iissure* it 1 1 six layered. 
There is no abrupt pas .age* Irom the 011c to the’ other, th. only suclden 
transition ot .struct me ot the grey cortex being at the hippocampal 
sulcus; and giant-cells, although of smaller size, and ]»*ss like* those* 
of the anterior cornu c >1 the s])inal Corel, are scattered over other 
parts e>f the.' cerebral grev matter,’* 

Other local variations in structure have been described by Elliot 
Smith anel other histeileigists. 

flu* teaching ot anatnniv with rogarel to phrenology may be 
i summarized thus : (1) the rate of growth of brain 1-. concurrent 
1 with the rate ot development of mental faculty; (2) ’lure is some 
j degree of structural differentiation as the're are varying rates of 
I development of different parts of the cerebral surface ; (3) there is 
no act 01 dance between the regions of Gull and Spmzheim and delimit? 
areas ot cerebral surface. 

Physiological Aspect. — The theory of some of the older meta- 
physicians, that the mind, in feeling and reflection, makes use 
of no material instrument is not now accepted by psychologists. 
It was advanced by Brougham and Jeffrey as against llu* theory 
of phrenology; but the doctrine that the brain is the organ of 
; the mind is now universally received. While it is probable that 
, certain molecular changes in the grey matter arc anteredi nts 
j or concomitants of mental phenomena, the precise nature of 
j these processes, to w hat extent they take place, or how they vary 
j among themselves have not as yet been determined experi- 
i mentally ; the occurrence of the change can only be demonstrated 
1 bv some such coarse method as the altered pulsation of the carotid 
arteries , 7 the increase of the temperature of the head/ the 
: abstraction, during brain-action, of blood from other organs as 
shown by the plethysmograph, or the formation of lecithin and 
other products of metabolism in brain-substance. As yet no 
light has been shed on the connexion between the molecular 
changes in the nerve-cell and the phenomena of thought and 
feeling. While our knowledge of the anatomy of the brain, 
especially of the grey nuclei and ol the white bands uniting them, 
has in rceent years become much more accurate (see articles 
Brain and Mrsci.F. and Nkrvk^out knowledge of the physiology 
| of the nerve centres is still indefinite and fragmentary, even when 
j the utmost allowance is made for the experimental work of 
! (\ S. Sherrington, A. S. F. Gninbaum, F. Goltz and others; and 
; the hypotheses relating to the division of labour in the nerve- 
centres is chiefly based on anatomical structure. Certain 
masses of grey nerve-matter situated in the spinal cord and 
medulla oblongata arc so linked bv nerve-cords to organs outside* 
the nervous system which are set apart for the discharge of 
separate functions that they obviously form parts of the 
mechanism for the fulfilment of such functions. In cases where 
these can be subjected to experiment wc learn that they are 
nervous centres presiding over the discharge of such functions; 
and it. has been determined by experiment, or else deduced 
from anatomical structure, that in those lower parts of the 
nervous centres which arc more directly connected with the 
segmental elements of Ihe body there is a certain localization 
of function; hence the < cut res of pelvic actions, of respiration, 
cardiac action, and inhibition of vaso- motor influence, degluti- 
tion, secretions, &c., can be mapped out in ascending series. As 
certain of these centres are united by bands of fibre's to the larger 

kitten and oat tliom, an abuse ot the organ of philoprogenitiveness; 
see also Garcilaso de la Vega, Hist, des Picas, i. 12. 

r> Mfon. de Vanid. de mddecine (1840), viii. 140. 

For further particulars of structure, in addition to the authors 
! quoted at i. 878, see Brvan Lewis and C lark, P.P.S. (1878), and 
: Phil. Trans. (18S0 and 1882). 

7 See Eugene Glev, " Sur les conditions pliysiologiques do la 
pens 6 c ,7 in Archives de physiologic (18.^1), p. 742. 

M J. S, Lombard, .V. Y. Med. Journal ( June 1807), and Experimented 
Researches on the Regional Temperature oj the Head (London, 1872). 
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and higher-h'ing grey portions of the nervous centres there is 
an ;i priori pi rsumption in favour of the extension of this principle 
of ]( c.;iizati< n. 'This has been premised on metaphysical as well 
as on anatomical grounds. A. Jb bonnet long ago believed each 
portion of the brain to have a specifically separate function, and 
llerbeit Spenc er has said that “ no physiologist can long resist 
the conviction that dilferent parts of the cerebrum subserve 
dillcrent kinds of mental action. Localization of function is the 
law ol all organization; separateness of duty is universally 
accompanied with separateness of structure, and it would be 
marvcllousw ere an exception to exist in the cerebral hemispheres. 
Let it be gi anted that the cerebral hemispheres are the seats 
r »l the higher psychical activities; let it be granted that among 
these higher ps) r chical activities there arc distinctions of kind 
which, though not definite, arc yet practically recognizable, and 
it cannot be denied, without going in direct opposition to 
established physiological principles, that these more or less 
distinct kinds of psychical activity must be carried on in more 
or less distinct parts of the cerebral hemisphere. ” 

l or a masterly review of the old and the new association and 
localization I henries, see \V. Wundt’s Crundzugr dev ph ysiologischen 
Psychologic, i. 2S9 sqq.; also the same author's Essays (Leipzig, 
ibSS). pp. i< u) sqq. 

There is a large weight of evidence in favour of the existence 
of some form of localization of function. So little is known of 
the physical changes which underlie psychical phenomena, or 
indeed of the succession of the psychical processes themselves, 
that we cannot as yet judge as to the nature of the mechanism 
of these centres. So nun'll of the psychic work of the individual 
file consists in the interpretation of sensations and the translation 
of these into motions that there are strong a priori grounds 
lor expecting to find that much of the material of the nerve- 
centres is occupied with this kind of work, but in the present 
conflict of experimental evidence it is safer to suspend judgment. 
That these local areas are not centres in the sense of being 
indispensable parts of their respective motor apparatus is 
clear, as the function abolished by ablation of a part returns, 
though tardily, so that whatever superintendence the removed 
region exercised apparently becomes assumed by another part 
of the brain. 1 Experimental physiology and pathology, by 
suggesting other functions for parts of the brain-surface, an* 
thus directly subversive of many details of the phrenology of 
Gall and Spurzheim. 

Psychological Aspect. — The fundamental hypothesis which 
underlies phrenology as a system of mental science is that mental 
phenomena are resolvable into the manifestations of a group of 
separate faculties. A faculty is defined as “ a convenient 
expression for the particular stales into which the mind enters 
when influenced by particular organs; it is applied to the feelings 
as well as to the intellect, thus the faculty of benevolence means 
every mode of benevolence induced by the organ of benevolence ” 
(Combe). In another work the same author says it is “used 
to denote a particular power of feeling, thinking, perceiving, 
connected with a particular part of the brain.” The assumption 
is contained in the definition that the exercise of a faculty is the 
physical outcome of the activity of the organ, and in several 
of the standard works this is illustrated by misleading analogies 
between these and other organs; thus the organs of benevolence 
and of firmness arc said to be as distinct as the liver and pancreas. 
The mind, armrding to another author, consists of the sum of all 
the faculties. In this view the unity of consciousness is some- 
what difficult to explain, and consequently there is assumed 
by others a single unifying substratum, and on this the organs 
arc supposed to act; thus thoughts are defined as “relations 
of the simple substance, mind, to certain portions of the en- 
cephalon ” (Welsh, Phren. Joarn. i. 206). Gall himself believed 
that there was but a single principle which saw, felt, lasted, 
heard, touched, thought and willed ( Fonctions dn cerveau , 
i. 243); and the Ameriiim exponent of phrenology, Caldwell, 
says “ the mind is as single in its power as it is in its substance; 
• 

1 For cases, see Kochefontainc, Archives de Physiologic (1883), 28; 
Bi.uichi, La Psicliiatvia, i. 97. 
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it is a quickening and operating principle, essential to all the 
mental fac ulties, but does not, by any means, possess them 
itself” ( Elements , p. 16). It is not easy to understand the sup- 
posed relation of this hypothetical substratum to the separate 
faculties acting on it. It must be both immaterial and uncon- 
nected with the brain, as the whole two thousand million cells 
supposed to exist iri the cerebral hemispheres are all parcelled 
out among the faculties, and none are left for the unifying nous. 

Each organ is considered as engaged, either independently 
in bringing forth its own product, or collectively with others in 
elaborating compound mental states, and according to their 
several degrees of development and activity they arc considered 
capable of perceiving, conceiving, recollecting, judging or 
imagining each its own subject. This mechanical conception 
of the division of labour in the production of the phenomena 
of mind has the charm of simplicity, but is attended with the 
difficulty that arises in discriminating the operations of the 
different organs one from the other. Phrenologists are apt to 
be vague respecting the limits of the several faculties, as about 
the boundaries of the separate organs. It was pointed out by 
Jeffrey that the lines of demarcation between benevolence, 
adhesiveness and philoprogenitiveness were indeterminate, 
although the organs arc not very close, and the same applies 
to other organs. 

It is unfortunate for the clearness of the definition that, 
although historically the faculties were the first phenomena 
noted, independent of and previous to their localization, yet 
in the definition the faculties are defined in terms of their 
localities. 

The following arguments are adduced in favour of the funda- 
mental separateness of the faculties : (t) analogy- elsewhere 
in the animal economy division of labour is the rule; (2) the 
variety of mental endowment observed among children before 
they are influenced by education, and the inequalities in the 
mental endowments of individuals; (3) the phenomena of 
insanity, especially of monomania; (4) the varying periods at 
which individual faculties attain their maximum development; 
(5) the phenomena of dreams, and the awakening of a limited 
number of faculties during them; (6) pain being felt in an organ 
when it is overtaxed. 2 

Such faculties are supposed to be primary- (i) as exist in 
some animals and not in others, (2) as vary in their development 
m the sexes, (3) as are developed in varying proportions with 
regard to other faculties, (4) as may act separately from other 
faculties, (5) as are not necessarily simultaneous with other 
faculties in action, (6) as are hereditary, and (7) as may be 
singly diseased. 

According to the development of their powers mankind may 
be divided into six classes : (t) those in whom the highest 
qualities are largely developed and the animal qualities feeble; 
(2) those with the reversed conditions developed, with large 
animal and feeble intellectual and moral faculties; (3) those 
in whom good and evil are in constant war, with active animal 
and strong intellectual faculties and sentiments ; (4) those partial 
geniuses in whom a few qualities are unusually developed, while 
the rest arc at or below the mediocre standard; (5) those men 
of moderate endowment in whom some faculties are nearly or 
quite deficient; (6) those with an unvarying standard of 
undistinguished mediocrity in all their faculties. 

It is perhaps unfortunate that the wmrd “ faculty ” has been 
used in this sense of original power by phrenologists. It would 
have been better to employ, as Mr Lewes suggests, the term 

2 It is interesting in this connexion to note that in a case publisher! 
by Professor Hamilton in Brain (April T884), where a tumour existed 
on the occipital lobe, the pain was persistently referred to the fore- 
hoari. Many similar cases are to be noticed among the records of 
localized brain-lesions. Bearing on this point also it is worth noting, 
once for all, that in nothing is the purely hypothetical nature of 
phrenological description better realized than in the accounts of 
wliat these authors call the “ natural language of tfye faculties,” 
— that poets are supposed to touch ideality when composing, 
musicians to press on tone and time, and painters on form and 
colour, wheti in the exercise of their arts ! Yet wc arc gravely 
taught this in the standard works on the subject. 
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• function *' for the native activity of an organ, anil to leave 
• k fill'll 1 1 v '* for the expression of an acquired activity. “ facility 
i; properly limited to active power, and therefore i* abusively 
applied to the mere passive affections of the mind " (Hamilton. 
Ur lures, i. 177). 

An attempt has been recently made by Dr Bernard Hnllimder 
to correlate the doctrines of phrenology with the modern pitysio- 
'<> d r a! and pathological observations which, bear upon the 
localization of function. In his works The Mental Functions 
rj the Brain, under the Mil'* title *’ The Revival of Phrenology 
i 1 c)0 1 ) . and in Scientific Phrenology (u) 02), the antler endeavours 
to br»ng ( lull’s clinical and pathological instances rSo line vith 
more modern observations. He deprecates the cramology ol 
GJ!. as far as it deals with mere “ bumps/' and honours him, 
with justice, as the recorder of many farts worth sa\ mg out 
of the wreck of his system; and he endeavours, though with, 
doubtful success, to establish an unbroken connexion bclweu. 
phrenologv, in the Greek sense, and our present knowledge ol 
cerebral localization. 

The substance of Hollander’s first woil: Hof two kind-. The one 
Lind is a tabulated statement of many hundred ca-es of difterent 
ini ms ol mania, wbli injury i>r disease limited to one portion c*{ 
the hra in: tli< other kind is a tabulated statement of cases of injury 
or disease nt the brain, followed by pervn sion. or exaltation, or loss 
of some definite inst iTK t or lacnlty of nniM-urn-m 

H*- divides the tabiikurd cast- of mania into three groups; 

(0 Mel.nn.hol i.r ; (ii) liasiible Infinity. “ Mania fnii<-sa J1 ; (iii) Mania 
with suspicion and dc lu-ions of pet seta it ion. 1 or these three groups 
ot ca -eshe la\'s down the following rule.-. : (i) MUanrholia is especially 
associated with injure or disease of the parietal lobe ot the braim 
more particularly with injury or di-ease of the convolutions under- 
lying the parietal eminenc es ol the skull, i.e. the supramarginal and 
ainjular nun elutions, (ii) M.11111 furiosa T-> especially associated 
with mjurv or disease of fh< cinfial portion ol the temporal lobe, 
(iii) Mania with suspicion and delusions of persecution is espi c ial'.v 
associated with injure'- or disease of the posterior portion of the | 
temporal lobe. 

rii* vo -ml kind ot eases, where injury or disease of th<* brehi, 
-M'ictiv 1> »c.*liz( d to one part or another oi it.- grey matte . was 
follow 1 d hv iKTversjoji, exalt. .tion or loss ot some one in-tim t, habit 1 
or faculty, includes cases of kleptomania, cases of voracious hunger ; 
and thirst, cas*. s of«sexual desire exalted or l , and case - of loss of j 
c\ rtain special memories, as ol words, tunes, numbers and Llie like. 

•Tliese two collections of recorded cases, taken from a va-t mass of 
clinical and pathological Literature accumulated during the past j 
o ntinv. have been arranged hv Or Hollander with gieat industry; 
so as to extend the limits of the study oi cerebral localization, and 
Lo advance it from the observation of the motor areas and the special 
sense centres to the observation of the higher acts and state*- of con 
sciousness. Modern physiology, from its objective point of view, 
j-; engaged over finer and finer issues of microscopic and experiment'd 
work ; and, from its subjective point of view, is becoming more and 
more psychological, seeking a highei level of inte r point ion, and a 
statement ot the depai tmental life of the bram in terms of ever- 
increasing complexity. The motor centres, governing the voluntary 
purposeful movements of the body, arc* considered to be not simply 
motor, but “ psycho-motor the speech-cent »es are not homo- 
geneous, but are on expeiimental grounds ditterc id ink*. 1 into sub 
ventres for the utterance of words, the recognition < t words and the 
understanding ot words; the visual centres are in like manner sub- 
divided according to tin consciousness involved in the complete 
act of vision. There is room, therefore, for a “ higher phrenology/’ 
it it can show clear evidence in favour of tin* localization, in deter 
minate regions of the brain, ol the physical change*- accompanying 
certain stages of consciousness. 

Of the two kinds ot cases that f>r Hollander has tabulated, it 
cannot be said that the cases of mania ; r« convincing. Soim* ot 
them are altogether beside the mark; e.Q. he cpiotes two cases of 
melancholia, after an injury over the left parietal bone, which we?v 
cured by an operation limited to the scalp hxebion of a painful 
scar, removal of a .small nerve tumour of the scalp); in neitlier 
case Was envlliing chute to the skull or to the brain. but both patients 
were cured of lh<*ir mclainhnly. Again, th<* acceptance of the-'* 
rules as to the localization ol these insane thoughts involves the 
ocalizat ion of sane thoughts in the same areas of the brain, ••and 
this in turn involves assumption, that are wholly unwarranted by 
our present knowledge. Moreover, cases of mania are so common 
that it might be possible to find an equal number of cases to con- 
trovert his rule-: we want cons/ i atwe. not picked cases. If 51100 
c\ Hisecutive fatal eases < 1 these* different kinds of mania, with the 
po.-i mortem record of each case, we ie* tabulated, \ve should then begin 
to stand on surer ground. Again, though Dr Hollander seems to 
argue well, where he -.ays that the Taeial and other tfiiovcmcnts, 
inclined by direct elecLical stimulation of certain convolution-* are 
such as express the men tel states which lie attributes to those 


convolutions, yen this argument is insecure, partly because Sherring- 
ton's recent work, on the moioi area ol the* anthiopmd apes, has 
re*nclc*t ed it necess.-u \ to reconsider the present lc»cali/..l *on of the 
motor area in man, and partly because the interpretatioi . ol lacial 
am] muscular movements as representing this or that st Lc* oi the 
emotions is always precarious. 

The second kind of cases, where injut v or disease hmii d to one 
portion ot the brain is followed by pe rversiitn, exaltation or b jss o! 
sonic spec ml m->Unc < ot habit, H more valuable* and mot e* e. nv ineiiig ; 
especially the case*s of voracious hunger ami thirst, 1h< * of trm 

kleptomania, ami those ot the* loss e>t certain -pecial • t .» mories. 
It isimt Mir.isv to believe that the eeiebellum is in ait piimatv 
way as.soriai e*<l with s<*xual desire* : its position, its stvucii ie and its 
proved a.-socialion with the co-ordination ol muscular n nomcnls 
see in eleaily to indicab* ihat its work is wholly subor* male ami 
eoiaplerientary to the work of the cerebral hemisphere ; and the 
evidence adduced in favour of its being the ‘‘-eat ” ol se*Mi«d 
impul-e’s hardly amounts to moie than a piobnbilitv 1 1 . i .1 mav 
tiar.-srnt o r co-ordinate the pet loimunce ot the sexual a (. 

Practice. I Application. " Die Schudelleluv ist afford -*gs nicht 
so si hr lrrthum in tier Ida ais.f'harkilanerie in der An.- .ihrung," 
says one of its most acute eriues. Kven though no r alt could 
be found with tin physiology and psychology uf phrenology, 
if would not necessarily follow that the theory could i.e utilized 
as 1 practical method ot reading character; for, all hough the 
inner surface of the skull is moulded on the brain, and the* outer 
sut lace approximates i«* narallelism thereto, vet the ■. 01 res pon- 
der, ee is sufficiently \ unable to render conclusions ihe’cfiom 
uncertain. The spongy layer or diplot* which separate the two 
compact tables may vary conspicuously in amount i’ inherent 
parts of the same skull, as in the cases described b\ Professor 
Humphry (/own. oj Aunt. \ iii. jy/). The frontal sinus, that 
opprobrium phrcnologicum. is a reality, not unfreijuent !v ol large 
size, and may wholly occupy the regions ol live organs. The 
centres of ossification of the frontal and parietal ’‘ones, the 
muscular crests of these and of the occipital bones also, differ 
: n their prominence in different skulls. Premature synostoses 
of sutures mould the brain without doing much injury to its 
parts. In such cases there are compensatory dilatations in other 
directions modifying sometimes to an extreme degree the relation 
of brain -surface to skull-surface. The writer hie- D-mmI such 
| displacements in extremely scaphocephalie skulls; the same is 
true of accidental deformations due to pressure on th. infantile 
| skull before it consolidates. Artificial malformations alter the 
j apparent skull shape considerably while they affect the relative 
development of I he parts of the brain cortex hut 1 it tit*. All 
these and other cogent reasons of a like kind, whose force can 
be estimated by those accustomed to deal with the component 
| solt parts of the head, should lead phrenologists to be careful 
in predicating relative brain-development from skull-shape. 
Psychology, physiology and experience alike contribute to 
discredit tin* practical working ot the system and to show how 
worthless the so-called diagnoses of character ream are. Its 
application by those who are its votaries is seldom worse than 
amusing, bu* it is capable of doing positive social harm, as in its 
proposed application to the discrimination or selection ol servants 
and other subordinate officials. It has even been proposed to 
use it for the purposes of the guarantee society and for the 
selection oi parliamentary representatives. The sarcastic 
suggestion which originated with Christopher North of moulding 
children’s heads so as to suppress the evil and foster the good 
was actually repeated in good faith by a writer on phrenology, 
but experience of the effects of malformation leads one to be 
sceptical as to the leasibilitv of th. node of producing a social 
Utopia. 

Rum 10c. r* v pity. — P rochaska, Functions of the Nnvous System (tr. 
by haycock, in Sydenham Society's series, 1851); < ..ill, luchen ties 
Mir tr svstrmc verveux , Xc. (Paris. i8oq). Anatomic cl physiologic 
du sysf, me nrrvcur. Ac. (Paris. 1810 i8ry). Trail,' dry dispositions 
inn res de T nnc et Je /’esprit (Paris, 1811) and Sot !< < foncticns 
du c ewe an (o voK, 1.825); Ik-ryk. Bnncrhnntun it. /meijei liberate 
^ch ■deUehrr des Oi < dil/s (Leipzig, 1803); Mart.ni t r U hipisstichc 
TkirsfrUung dev Crhirn- und Sch dellrhrc (Leipziv, iHo.i; M**tzgev 
Veber den menschlichrn Kopf (K6nii»sbrr«», iSnp; \Y. ithf*r, A cue 
Untrrsiic hungen dev (, aWsrhcn Gehirn und Sch tdcllei'i r (Miniicii. 
oSo.p ; Kessler, Profun^ des G nil* sc hen Systems ( pna, ; him hnli, 

! 'arstclhnm des Calf sc hen (ichivn und Sc hddrtfehre, X 1 . (P« *lin, T.S05) ; 
Acker*:’ 'ii"!, Die Gulf sche Gehirnlehre wider b g (1 b_:.!i.ll*.crg, 1S0O); 
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Ilimly. ku tuning der Gall'sihen Lrhrr (Halle, i8o(») ; Thomas I. M. 
Pursier, “ Sketch ot the -New Anatomy and Physiology ol the 
iirain," in Pamphleteer (1815. vol. v., pt. ix., No. id, reprinted 
with addil ions, i8t 7) ; Spurz.heim, The Physiognomical System of 
iioi 1 and Spir.zhenu ( London, 1815), Phrenology , or the Doctrine of the ' 
Mmd (1823), and 7 he Anatomy of the Human Drain Gordon, 

utm 1 ’uttions on the Structure of the Brain, comprising an estimate of \ 
the l loims ol (out and Spurzhcim, c'vic. (1817); Three Familiar Lectures ; 
on Cvamoltn u a! Physiognomy, anonymous and satiiical (London, 
Wilson, i8i»); G. Combe, Fssays on Phrenology (Edinburgh, i8iq). 
Fit mint s of f 'In etiology (182. j). System of Phrenology (1823), Constitu- 
tion of Man (1827), Lectin cs on I'hreno/ogy by Hoardman (1830), 
and Outline of Phrenology (1S47); Dew Inn si, Guide to Human and 
Comp<natn\ Phi e no logy (London, 18 }i); Otto. Phrcenologien eller 
Galls og St urzheims H forme - og Organhere (Copenhagen, 1825); 
lhnusxjis, ( ours de phrinologie (Paris, 183(1); Vimont, Traite dr 
Phiinologie humaine et compane (1830) ; Noel, Grundzugr der Phrrno- 
logie (Leipzig, 183ft and 185(1), and Dir materirllr Grundlagr drs 
Si ilenhbms (Leipzig, 187,1); Maenish, Introduction to Phrenology 
(Glasgow, i S ») ; Capon, Phrenological Library (Poston. 1830); 
PYrrarcse, Memoiir visguardanti la dottrina ftenologua (i8}ft-i8pS) ; 
Watson, Statistics of Phrenology (18 5O) ; Azais, Traite dr la phr 'nologic I 
(Paris, t S ;« .) ; Sidney Smith, Principles of Phrenology (Edinburgh, 1 
T838); Joshua T. Smith. Synopsis of Phrenology; Lorirhnn, Lr ; 
Matirialisu.e el la phrenologic combatiu (Paris, iS.jo); K. G, Cams, 
Grand' uge tiner neuen and ivissenscha fllich begrimdetrn lira nioskopir 
(Stutt g..vt , i8.|i), and Atlas der Kva.iioshopie (18(14) ; Castle, Die 
Phrmologie (Stuttgart, 1845); Stiuvc, Geschiilite der Phrenologic 
(1 leidelbep ,183 9 ; Idjiez., Fours dr phrenologic{PiiT\s, 1847) ; Plouren-., 
I'Aamni de la phrenologic (Paris, 18.}?.). De la Phrinologie (18(13); 
Serrurier, Phrinologie morale (Paris, 1840); Mariano Cubi i Solar, 
Leg on s de phrinologie (Paris, 1857); Morgan, Phrenology ; Donovan, 
Phrenoloi m ; Struve and llirschfeld, Zeitschvift fur Phrenologic 
(1 leidelben,, 1845 1845); Plnenulugical Journal (20 vols., 182}- 
18, 17); T.elut, Qu’est ce que la phrinologie ; (t8 y>), and Be jet de 
Torgnmdt'gn 1 phrinologique (1843); Selieve, Katechismus der Phmw - 
logic (Leipzig, 189ft) ; Tupper, / inquiry into Dr Gall’s System (i8iq); 
Wayte, A etipliicnvlogy (1820); Stone, Observations on the Phreno- 
logical Dcvlopmcnt of Min dri ers (Edinburgh, 1820); Epps, Horae 
riticnologr.de (1820); Crock, Compendium of Phrenology (187S); 
Aken, Phicnologii at Bijou (1830); Thill, Phreno-Magnet (184-5); 

I iolliinder. The Mental Functions of the Brain (1901), Scientific 
Phi enologv (1902). (A. Ma.) 

PHRYGIA, tl it? name of a large country in Asia Minor, in- 
habited by a race which the Greeks called freemen} 

Roughly speaking, Phrygia comprised the western part of the 
great central plateau of Anatolia, extending as far east as the 
river JTalys; but its boundaries were vague,- and varied so much 
at different- periods that a sketch of its history must precede 
any account of the geography. According to unvarying Greek 
tradition the Phrygians were most closely akin to certain tribes 
of Macedonia and Thrace; and their near relationship to the 
Hellenic stuck is proved by all that is known of their language 
and art, and is accepted by almost every modern authority. 
The country named Phrygia in the better known period of 
history lies inland, separated from the sea by Paphlagonia, 
Pithvnia, Myna and Lydia. Yet wc hear of a Phrygian 
“ thalassocracy " at the beginning of the 9th century me. The 
Truad and the district round Mt Sipylus are frequently called 
Phrygian, as also is the seaport Sinope; and a district on the 
coast between Sestus and the river Lius was regularly named 
Little Phrygia; names like Mygdones, Doliones and Phrvges or 
Paiges, &c., were widely current both in Asia Minor and in 
Europe. The inference has been generally drawn that the 
Phrygians belonged to a stock widespread in the countries 
which lie round the Aegean Sea. There is, however, no con- 
clusive evidence whether this stock came from the east over 
Armenia, or was European in origin and crossed the Hellespont 
into Asia Minor; but modern opinion inclines decidedly to the 
latter view. 

According to Greek tradition there existed in early time a 
Phrygian kingdom in the Sangarius valley, ruled by kings among 
whom the names Gordius and Midas were common. It was 
known to the ancient Greeks of Ionia and the Troad as something 
great and half-divine. When the goddess appeared to her 
favourite Anchiscs she represented herself as daughter of the 
king of Phrygia; the Phrygians were said to be the oldest people 1 , 

1 The meaning is given in Hesych, s.v. “ B piyes.” 

- The ditficulty of specifying the limits gave rise to a proverb — 
X&gG- ru u>v. 


and their language the original speech of mankind; the Phrygian 
kings were familiar associates of the gods, and the heroes of 
the land tried their skill against the gods themselves; we hear 
of the well-walled cities of Phrygia and of the riches of its 
kings. Tradition is completely corroborated by archaeological 
evidence. In t he mountainous region on the upper waters of 
the Sangarius, between Kutaiah Kski Shehr and Ahum (Afiom) 
Kara Hissar, there exist numerous monuments of great antiquity, 
showing a style of marked individuality, and implying a high 
degree of artistic skill among the people who produced them. 
On two of these monuments are engraved the names of 1 Midas 
the King " and of the goddess “ Kybile the Mother." Even the 
title “ king " (dva£) 3 appears to have been borrowed by Greek 
from Phrygian. 

It is impossible to fix a date for the beginning of the Phrygian 
kingdom. It appears to have arisen on the ruins of an older 
civilization, whose existence is revealed to us only by the few 
monuments which it has left. These? monuments, which ari 
found in Lydia, Phrygia, Cappadocia and Lycaonia, as well as 
in north and central Syria, point to the existence of a homo- 
geneous civilization over those countries; they show a singularly 
marked style of art, and are frequently inscribed with a peculiar 
kind of hieroglyphics, engraved houstrophedon ; and they origi- 
nated probably from a great Hittitc kingdom, whose kings ruled 
1 the countries from Lydia to the borders of Egypt. There can 
I he traced in Asia Minor an ancient road-system, to which belongs 
I the “royal road” from Sardis to the Persian capital, Susa 
| (Herod, v. 55). The royal road followed a route so difficult 
and circuitous that it is quite unintelligible as the direct path 
from any centre in Persia, Assyria or Syria to the west of 
Asia Minor. It can be understood only by reference to an 
imperial centre far in the north. The old trade-route from 
Cappadocia to Sinope, which had passed out of use centuries 
before the time of Strabo (pp. 540, 546), fixes this centre with 
precision. It must be far enough west to explain why trade 
tended to the distant Sinope, 1 hardly accessible behind lofty 
and rugged mountains, and not to Amisus bv the short and easy 
route which was used in the Graeco-Roman period. This road- 
system, then, points distinctly to a centre in northern (appadoci 1 
near the ITalys. Here must have stood the capital of some great, 
empire connected with its extremities, Sardis or Ephesus on 
the west, Sinope on the north, the Euphrates on the east, t he 
Cilician Gates on the south, by roads so well made as to continue 
in use for a long time after the centre of power had changed to 
Assyria, and the old road-system had become circuitous and 
unsuitable/’ The precise spot on which the city stood is marked 
bv the great ruins of Poghaz keui, probably the ancient Pieria, 
of which the wide circuit, powerful walls and wonderful rock- 
sculptures make the site indisputably the most remarkable in 
Asia Minor. On this site Winckler found in 1907 the records 
of the llittite kings who fought against Egypt and Assyria. 

The ancient road from Pleria to Sardis crossed the upper 
Sangarius valley, and its course may be traced by tin* monuments 
of tliis early period, ( lose to its track, on a lofty plateau which 
overhangs the Phrygian monument inscribed with the name 
of “ Midas 1 he King," is a great city, inferior indeed to Pteria 
in extent, but surrounded by rock-sculptures quite as remarkable 
as those of the Cappadocian city. 'The plateau is 2 m. in cir- 
| cumfereiiee, and pre.ents on all sides a perpendicular face of 
; rock 50 to 200 ft. in height. This natural defence was crowned 
; by a wall partly Cyclopean, partly built of large squared stones/ 1 
| This city was evidently the centre of the old Phrygian kingdom 

J n Farauret on the Midas tomb. It is expressly recorded that 
I ti ’/peevyns is a Lvdiaii word. B&ifiAepy resists all attempts to explain 
i U its a purely Greek formation, and the terminal 1011 assimilates it to 
certain Phrygian words. 

4 Sinope was made a Greek colony in 751 ».c., but it is said to 
have existed long before that time. 

■'» When the Persians conquered Lvdi i they retained, at hast for 
a time, this route, whieh they found in existence. 

’• 'Flu* stones have all fallen, but the line where they were fitted 
on the rocks can be traced by any careful explorer. The small 
fortress Hslnnish Kalessi is a mini. if lire of the great city beside il. 
(Se,- Per rot, Fxplor. Archiot. p. 1 09 and pi. viii.) 
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of the Sangarius valley, but: at least one of the monuments in 
it seems to belong to the older period of Cappadocian supremacy, 
and to prove that the city already existed in that earlier time. 
The Phrygian kingdom and art therefore took the place of an 
older civilization. It is probable that the tradition of battles 
between the Phrygians and the Amazons on the banks of the 
Sangarius preserves the memory of a struggle between the two 
races and the victory of the Phryges. 

Of the monuments that exist around this city two classes may 
be confidently referred to the period of Phrygian greatness. 
1'hat which is imeribed with the name ot “ Midas the King ” is 
the m< st remarkable example of one class, in which a large 
perpendicular surface of rock is covered with a geometrical 
pat Tern of squares, crosses and maeanders, surmounted by a 
pediment supported in the centre bv a pilaster in low relief. 
In some cases a floral pattern occupies part of the surface, and 
in one case the two sides of the pediment are filled by two 
sphinxes of archaic type. 1 In some of these monuments a door- 
way is carver 1 in the lower part; the door is usually closed, but in 
one case, viz. the sphinx monument just alluded to, the valves 
of the door are thrown wide open and give access to a little 
chamber, on the back of which is sculptured in relief a rude 
image of the Mother-goddess Cybele, having on each side of her 
a lion which rests its forepaws on her shoulder and places its 
head against hers. Sometimes a grave has been found hidden 
behind the carved front ; in other cases no grave can be detected, 
but it is probable that they are all sepulchral.- The imitation 
of woodwork is obvious on several monuments of this kind. 
The second class is marked by the heraldic type of two animals, 
usually lions rampant, facing one another, but divided by a pillar 
or some other device. 'This type is occasionally found conjoined 
with the preceding; and various details common to both classes 
show that there was no great difference in time between them. 
The heraldic type is used on the monuments which appear to 
be the older, and the geometrical pattern is often employed on 
the inscribed monuments, which are obviously later than the* 
earliest uninscribed. Monuments of this class are carved on the 
front of a sepulchral chamber, the entrance to which is a small 
doorway placed high and ina< cessible in the rocks. There are 
aho many rock monuments of the Roman time. 

Early Phrygian art stands in close relationship with the art 
of Cappadocia. The monuments of the type of the Midas 
tomb are obviously imitated from patterns which were employed 
in ('loth and carpets and probably also in the tilework on the 
inside of chambers varying slightly according to the material. 
Such patterns were used in C appadocia, and the priest in the rock- 
sculpture at Ibriz wears an embroidered robe strikingly similar 
in style to the pattern on the Midas tomb; but the idea of using 
the pattern as the Phrygians did seems peculiar to themselves. 
The heraldic type of the second class is found also in the art of 
Assyria, and was undoubtedly adopted by the Phrygians from 
earlier art; but it is used so frequently in Phrygia as to be 
specially characteristic of that country.* 1 While Phrygian 
art is distinctly non-Oricntal in spirit, its resemblance to archaic' 
Greek art is a fact of the greatest importance. It. is not merely 
that certain types are employed both in Phrygia and in Greece, 
but several favourite lypes in early Greek art can be traced in 
Phrygia, employed in similar spirit and for similar purposes. 
The heraldic type of the two lions is the device over the principal 
gateway of Mycenae, and stamps this, the oldest great monument 
on Greek soil, with a distinctly Phrygian character. Mycenae 
was the city <>f the Pelopidae, whom Greek tradition unhesita- 
tingly declares to be Phrygian immigrants. A study of the topo- 
graphy of the Argive plain suggests the conclusion that Mycenae, 

1 Publisher! in Journ. Hell. Stud. 

- The monuments of Phrygia fall into two groups, which probably 
m irk the sites of two cities about in m. distant from each other. 
Metropolis and Omni. One group lies round the villages of Yazili- 
Kay l, Kumbet, Yapuldak and Bakshish; the other beside Liven, 
Bei Keni, IVmirli and Ayazin. 

The heraldic type continues on gravestones down to the latest 
period r ) I paganism. Carpets willi geometrical patterns of Ihe 
Midas tomb style are occasionally found at the present time in the 
houses of the peasantry of the district. 


Midea and Tiryns form a group of cities founded by an immigrant 
people in opposition to Argos, l lie natural capital ol the plain 
and the stronghold of the native race. Midea appears to be 
the city of Midas, and the name is one more link in the chain 
that binds Mycenae to Phrygia. This connexion, whatever 
may have been its character, belongs to the remote pi l iod when 
the Phrygians inhabited the Aegean coasts. In tin 8th anil 
probably in the «>th century n.c. communication with Phrygia 
seems to have been maintained especially by the Greek, of Cyme, 
Phoeaea and Smyrna. About the end of the 8th century Midas, 
king of Phrygia, married Damodiee, daughter of Ag.unernnon, 
the last king of ( vine. Gyges, the first Mcrmnad king of Lydia 
((>87-653), had a Phrygian mother. The worship of Cyl .ele spread 
over Phoeaea to the west as far as Massilia : rock monuments 
in the Phrygian style and votive reliefs of an Anatolian type are 
found near Phoeaea. Smyrna was devoted to the Phrygian 
Meter Sipvlene. It is then natural that the Homeric poems 
refer to Phrygia in the terms above described, and make Priam's 
wife a Phrygian woman. After the foundation of the Greek 
colony at Sinope in 751 there can be no doubt that it formed 
the link of connexion between Greece and Phrygia. Phrygian 
and Cappadocian traders brought their goods, no doubt on 
camels, to Sinope, and the Greek sailors, the aavniTaL < f Miletus, 
carried home the works of Oriental and Phrygian artisans. 
The Greek alphabet was carried to Phrygia and Pterin, cither 
from Sinope or more probably direct cast from Cyme, in the 
latter part of the 8th century. The immense importance of 
Sinope in early times is abundantly attested, and wv need not 
doubt that very intimate relations existed at this port between 
the Ionic colonists and the natives. The effects of this commerce 
on the development of Greece were very great. It affi < led Ionia 
in the first place, and the mainland of Greece indirectly; the 
art of Ionia at this period is almost unknown, but it was 
probably closely allied to that of Phrygia. 1 A striking fact in 
this connexion is the use of a very simple kind of Ionic capital 
in one early Phrygian monument, suggesting that the “proto- 
ionic ” column came to Greece over Phrygia. It is obvious 
that the revolution which took place in the relations between 
Phrygians and Greeks must be due to some great movement 
of races which disturbed the old paths of communication. 
Abel is probably correct, in placing the inroads of the barbarous 
European tribes, Bithynians, Thyni, Mariandvni, &c., into 
Asia Minor about the beginning of the nth century b.c. 
The Phrygian clement on the coast was weakened and in nxmv 
places annihilated; that in the interior was strengthened; and 
wc mav suppose that the kingdom of the Sangarius \ alley now 
sprang into greatness. The kingdom of Lvdia appears to have 
become important about the end of the 8th century, and to 
have completely barred the path between Phrygia and (’vine 
or Smyrna. Ionian maritime enterprise opened a new’ wav 
over Sinope. 5 

The downfall of the Phrygian monarchy can h«* dated with 
comparative accuracy. Between 6 80 and 670 the Cimmerians 
in their destructive progress over Asia Minor overran Phrvgia; 
the king Midas in despair put an end to his own life: and from 
henceforth the history of Phrvgia is a storv of slavery, degrada- 
tion and demy, which contrasts strangely with the earlier 
legends. The catastrophe seems to have deeply impressed the 
Greek mind, and the memory of it was preserved. The date 
of the Cimmerian invasion is fixed by the concurrent testimony 
of the contemporary poets Archilochus and Callimis, of t!v* late 
chronolngists Eusebius, &c., and of the inscriptions of the 
Assyrian king Esar-haddnn. The Cimmerians were finally 
expelled from Asia Minor by Alvaltes before his war with the 
Medes under Cyaxares (500-585 n.c.). The Cimmerians, 
therefore, were ravaging Asia Minor, and presumably held 
possession of Phrygia, the only country where they m hieved 

1 Sec Purtwangler, Gold fund vov Vrttrrsfrld? , Winrkelm. Progr. 
(i.S8j); Hogarth, &c., The Archaic Avtcmi'dn (Brit Eli Museum 
The elosest analogies of old Phrygian art. are to be found in the earlio t 
Greek bronze work in Olympia, Ilaly and the northern land'. 

llippnnax, fr. 36 f jo], proves llial a trade-route lrom Phrygi j. 
dow n the Macander to Miletus was used i, the Oth century. 
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complete success, till some time between 6 to and 590. Phrygia 
then fell under the Lydian power, and by the treaty of 585 the 
ITalys was definitely fixed as the boundary between Lydia and 
Media (see Lydia and Pkksia). The period from 675 to 585 
must therefore be considered as one of great disturbance and 
probably oi complete paralysis in Phrygia. After 585 the 
country was ruled again by its own princes under subjection 
to Lydian supremacy. To judge from the monuments, it appears 
to have recovered some of its old prosperity; but the art of 
this later period has to a great extent lost the strongly marked 
individuality of its earlier bloom. The later sepulchral monu- 
ments belong to a class which is widely spread over Asia Minor 
from Lycia to Pontus. The graves are made inside a chamber 
excavated in the rock, and the front of the chamber imitates a 
house or temple. No attempt is made to conceal the entrance 
or to render it inaccessible. The architectural details are in some 
cases unmistakably copied, without intentional modification, 
from the architecture of Greek temples; others point perhaps 
to Persian influence, while several which are perhaps among 
tin* early works of this period— show the old freedom and power 
of employing in new and original ways details partly learned 
from abroad. This style continued in use under the Persians, 
under whose rule the Phrygians passed when Gyrus defeated 
Croesus in 546, and lasted till the Roman period. One monu- 
ment appears to presuppose a development of Greek plastic art 
later than the time of Alexander 1 and is almost certainly of 
the Roman time. It would, however, be wrong to suppose 
that the influence of truly Hellenic art on Phrygia began 
with the conquest of Alexander. Cnder the later Morn mad 
kings the Lydian empire was penetrated with Greek influence, 
and Xantlnis, the early Lydian historian, wrote his history in 
Greek. Under the Persian rule perhaps it was more difficult 
for Greek manners to spread far cast; but we need not think 
that European influence was absolutely unfelt even in Phrygia. 
The probability is that Alexander found in all the large cities 
a party favourable to Greek manners and trade. Very little 
is to be learned from the ancient writers with regard to the 
state of Phrygia from 585 to 300. T he slave-trade flourished : 
Phrygian slaves were common in the Greek market, and the 
Phrygian names Midas and Manes were stock names for slaves. 
Herodotus (i. 14) records that a king Midas of Phrygia dedicated 
his own chair at Delphi; the chair stood in the treasury of 
(Vpsclus, and cannot have been deposited there before 680 to 
660 me. It is not improbable that the event belongs to the 
time of Alvattes or Croesus, when Greek influence was favoured 
throughout the Lydian empire; and it is easy to understand 
how the offering of a king Midas should be considered, in the 
time of Herodotus, as the earliest made by a foreign prince to 
a Greek god. The Phrygian troops in the army of Xerxes were 
armed like the Armenians and led by the same commander. 

It is to be presumed that the cities of the Sangarius valley 
gradually lost importance in the Persian period. The final 
catastrophe was the invasion of the Gauls about 270 to 250; 
and, though the circumstances of this invasion arc almost 
unknown, yet wc may safely reckon among them the complete 
devastation of northern Phrygia. At last Attains 1 . settled 
the Gauls permanently in eastern Phrygia, and a large part of 
the country was henceforth known as Galatia. Strabo mentions 
that the great cities of ancient Phrygia were in his time cither 
dest rled or marked by mere villages. The great city over the 
tomb of Midas has remained uninhabited down to the present 
day. About 5 111. west of it, near the modem Kumbct, stood 
Metropolis, a bishopric in the Byzantine time, but never men 
tioned under the Roman empire. 

Alexander the Great placed Phrygia under the command of 
Antigonus, who retained it when the empire was broken up. 
When Antigonus was defeated and slain, at the decisive battle 
of Ipsus, Phrygia came under the sway of Sclcucus. As the 
Pergainenian kings grew powerful, and at last confined the 
Gauls in eastern Phrvgia, the western half of the country was 

1 A gorgoneuin of Roma.fi period, 011 a tomb engraved in Joum. 
IhU . Stud. (PI. xxvi.). 
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incorporated in the kingdom of Pergamum. Under the Roman 
empire Phrygia had no political existence under a separate 
government, but formed part of the vast province of Asia, fn 
autumn 85 n.r. the pacification of the province was completed 
by Sulla, and throughout the imperial time it was common for 
the Phrygians to date from this era. The imperial rule was 
highly favourable to the spread of Hellenistic civilization, 
which under the Greek kings had affected only a few of the 
great cities, leaving the mass of tin* country purely Phrygian. 
A good deal of local self-government was permitted; the cities 
struck their own bronze coins, inscribed on them the names of 
their own magistrates,- and probably administered their own 
laws in matters purely local. The western part of the country 
was pervaded by Graeco-Roman civilization very much sooner 
than the central, and in the country districts the Phrygian 
language 3 continued in common use at least as late as the third 
century after Christ. 

When the Roman empire was reorganized by Diocletian at 
the end of the 3rd century Phrygia was divided into two pro- 
vinces, distinguished at first as Prirna and Sccunda, or Great 
and Little, for which the names Pacntiana and Salutaris soon 
came into general use. Pacatiana comprised the western half, 
which had long been completely pervaded by Graeco-Roman 
manners, and Salutaris the eastern, in which the native man- 
ners and language were still not extinct. Each province was 
governed by a pruescs or ryyc/ioV about a.t>. 412, but shortly after 
this date an officer of consular rank was sent to each province 
Olicroclcs, Synced.). About 535 Justinian made some changes 
in the provincial administration : the governor of Pacatiana 
was henceforth a comes , while Salutaris was still ruled by a 
nmsuhiris. When the provinces of the Eastern empire were 
reorganized and divided into ihnnata the two Phrygias were 
broken up between the Anatolic, Opsician and Thraccsian 
themes, and the name Phrygia finally disappeared. Almost 
the whole of Byzantine Phrygia is now included in the vilayet 
ol Brusa, with the exception ol a small part of Parorius and the 
district about Themisonium (Karayuk Bazar) and Ccrctapa 
(Kayadibi), which belong to the vilayet ctf Konia, and the 
district of Laorlicea and Hierapolis, which belongs to Aidin. 
The principal modern cities are Kutaiah (Cotyacum), Eski 
Shehir (Dorvlaemn), Afiom Kara Ilissar (near Prymnessus), 
and Ushak (Trajanopolis). 

It is impossible to say anything definite about the boundaries 
of Phrygia before the 5th century. Under the Persians Great 
Phrygia, extended on the east to the Halys and the Salt Desert; 
Xenophon ( Anab . i. 2, 19) includes l coni urn on the south- 
east. within the province, whereas Strabo makes Tvriaeum the 
boundary in this direction. The southern frontier is unknown : 
the language of Livy (xxxviii. 15) implies that the southern 
Metropolis (in the Trhul Ova) belonged to Pisidia; but Strabo 
(p. 620) includes it in Phrygia. (Vlaenac, beside* the later city 
of Apaniea (Dineir). and the entire valley of the Lycus, were 
Phrygian. T he Maeandcr above its junctiun with the Lycus 
formed for a little way the boundary be tween Phrygia and Lydia. 
The great plateau now called the Banaz Ova was entirely or in 
great part Phrygian. Mt Dindymus (Murad Dagh) marked the 
frontie r of Mvsia, and the entire valley of the Tembrogius or 
Tcinbris (Borsuk S11) was certainly included in Phrygia. The 
boundaries of the two Byzantine Phrygias were not always 
the same. 

Taking Hierocles as authority, the extent of the two provinces 
at the* beginning of the 6th century will be readily gathered from 
the accompanying list, in which those towns wliic h coined money 
under the Roman empire* are italicized and the name* of the 
nearest modern village is appended. 

I. Pac atina.- (1) Landire a (Kski Hissar) ; (2) llierapnli s- (Painbuk 
Kalessi) ; (3) Mosyna (( .eveze) ; [( j) Molcllopolis, only in Nutitiae 


- 'tills liberty was not granted to the cities ui any oilier province 
in Anatolia. • 

:l A number of inscriptions in a language presumably Phrygian 
have been discovered in the centre and east of the country; they 
belong generally Lo the* end ot the 2nd and to the 3rd century. 
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Fpiseop. (Mnii lo)]; (s) Atliuhla (Assar); (<>) Traprzopolis (Bolo S. 
in mi Serai Keui); (7) ( olussae (near Chonas) ; (S) (.crrfnpa Diocaesayea 
(Kayadibi); (o) Thcmisonium (K.iravuk Bazar); (m) I'acina (Yar- 
iDili) : (in Sanatis (Sari Kavak, in Daz Kin); (12) Pian\ -opoh-i 
(Orta Keub ; (13) Anas(asio|>ulix, originally a village ol the llyrgaleis 
(Etch K uvular); (up Ananassus (Eski Aulan); ( t 5) Lunda (Eski 
5 C h!) . (»c*I I'e’tac ( KaravnMdar) ; (1;) l-.itmema (I-diekli); (18) 
Sit, ha illoni:.;: (in) Pcpuza (Human orSun tli); (20) Hr in (BourgaR; 
121) Srtu<i~ (Sivmh); (22) Elnza or Aludd.i (Hadjinilarl; (23) 
.lemona (Ali.it Keui); (24) Alia (Kirka); (25) A :* uhatav (Otourak), 
(2-h fi.och'a (lVila); (27) Atistium (Kuruj Enron. in Siti'hanli Ova); 
12^) Citiyt ' (Geukehe Eyuk) ; (20) Apia (Abia); (40) <T/c. /.://>/ 
Dvutaiahi; <-*ii Aezjnii (Tchavdir Hi ;a.r) ; (42) Tibn:\*pali< (Ann**!); 
(pO (.'■’■■’i (G -li/); (44) Amyra (Ktlisse Keui); (45) Swans (Simav); 

( Fla: :r,poii< iemcnotkvrar (l >hak); (37) Trajanopolis Gvnnnio- 
ikvtae (G iv nr Kurcn, near Orta Keui); (38) lUaumiu< (Sukimanli). 

II S win \i<is. - l\\ J:ma;pia (Emir Assar) ; (2) Hinopolis 

(Kott.h Hi-;-.a r • ; (4) H/rc"; (Tchnr Hissar) ; ( p Slntoyium (Mente-di); 
(>',) /»i uznr ( Kara Sandvkl yd ; (hi Rvihlu'i (Agh/i Kara); (7) Augusto 
polls, ‘or:. 1 rlv Anabura (Surmeneh); (8) Sihuhnu/a (Baljik llissar); 
(r)> f. , }.-('■ i* Minn); (to) Svnnn.ia ( IThiful Cassaba) ; (11) Pivnine^its 
(Seulai'i. (12) Ip-nis, afterward-. Julia (near Saklv) ; (13) Polybotus 
(Bolaw.. Ian); (1 j) l ><h mintm (Istclia Kara llissar); (13) Metropolis 
(K 11 mb. 1 1 . m> lulling ('nnni (Ik Tche.rgia) and Ambasus ( Am banaz) ; 
(id) Vera-. p >ogh.in Arslan); (17) A aeolra (Seirli Gha/i); (iS) Dory 
laeuu : Sk.eher); (in) Mnlanuu (Kara, Funk); (20) Lvcaones 

( K . • b ■ 1 1 k i , I 2 1 ' Auloora (in I >ombai < )\ a) ; (22) Ainadassus (unknown, 
peril 1 ps v orr.ipt . it should include Kinnaborion near ( icneh) ; (23) 
Pr.iepeni-sus ( Mtvntadi). In later times the important lor tress 
(and bi-.hni.ru ) of Aero* •» us was iounded oil the site ol the present 
Afioin Kara llissar 

Be-.it les tl. -.e. certain cities beyond the bounds of the Byzantine 
Phrvgu-* belonged under the Roman empire to the province of 
Asia and an equally considered Phrygian : (1) in Byzantine Pisidia, 
Ph: 'nau’i: ir.n (Ak Shehr), / lihli ianopolt.s; (2) in Byzantine Galatia, 
A’ ionuni v \* -ar n**ar Hamza Had]i), Oreistus (Alikel or Alekian), 
1 m oiii;.! or Tmemada or Iroenada (Kaimaz); (3) in Byzantine 
La u.i, 1 t ( ' ,n (1 ha /11m). 

L*l:r\ .ia contains s«*vt*r.d well-marked geographical rlistricts. 
(i) P'.ncKius, th'- long, level, elevated vallev stretching north-west 
to south. 1 a.'t betwi'en the Sultan Dagh and the Emir Dagh from 
H0J1111 i * hai) to Tynaeum (llglnid; its waters collect within 

tlie \ all', y, in three lakes, which probably -mpplv the gnat tountains 
in the Axvlon and through them the Sangarius. (2) Ax.yi.on, 
the v.i-r tn-eless jilaans on the uppi r Sangarms; there lmrd forth 
at various j.oiut ■ great. ]>< rtumial springs, tlv Sakaria fountains 
(Strabo >*. ~ j p, Him Baslii, Bunar Basin, Geuk Bunar, Uzuk Basin, 
See., Winch » d the Sungariu-. Great ji.irt ol the Axvlon was 
assigned to G ilatia. (3) ‘I In- rest fit Phrygia is mountainous (except 
tfi'* great plateau, Banaz Ova), con a ding of lull-countrv intersected 
by nv*. rs, ».ch fit whicli llow-. through a Icrtile valley ol varying 
breadth. 1 i * < • northern half is drained by mers which run tf> llu* 
Blacl. ^e.i ; ol the->e the eastern ones, Porstik Su (Tembris or Te:n 
Lrogiu- 1 , S.-i.li S11 (Parthcniu-.), Ikirdakchi Tchai (Xerabat e-,) , 
and B.iyat T ’hai (Mandrils), join the Sangarin-., while tile western,- 5 
Taiis’n uilv iehai (Khyndacus) and Simar Teh.ii (Macestus), meet, 
and llow ui’.o the Propontis. The lb rn.iis drains a small district 
iuHudi d m the Bvzatiline 1'hrvgia, but in e.Lrlier times assigned 
to Lvdia and My-ia. Great part or southern and western Phrygia 
is drained by the Maeander with its tributaries, Sandykly Tchai 
(Glaucus), Banaz Tcluii, Kopli Su (Hippurius), and itlmruk Su 
(Lyons); moreover, some upland plains on the south, especially the 
1 >oinbai Ova (Auloora), communicate by underground channel:-, 
w”th t!"‘ Maeander. Finally, the K.iravuk i )va in the extr< me south 
west dram-, through the Kazanes, a tributary »>f the Indus, to the 
Lycian S*-.l. Phrygia Paronus and all the nv er- vallev. are exceed 
inglv fr ltrle, and agriculture was the chief occupation ul the ancient 
inhabitants; according to tho myth, Gordius was called from the 
plough to tlie throne. The high lying plains ami parts nf the vast. 
Axylon JnrnKh good pasturage, which tornn-rly nourished countless 
hocks ol she. p. Hvc* Komaiis also obtained turn horses from Phrygia. 
Grapes, which -.til! grow abundantly in various parts, wen* much, 
cultivated in ancient times. Other fruit--, an* rare, except in a 
fi w smell hi-uiicts. lugs cannot be grown in the country, ami the 
ancient references to Phrygian tig-, are utmr erroneous or due to a 
loose use nj the; term Phrygia. 5 1 rees are exceedingly scarce in the 

co.iiitr) ; and the nine-woods on the western tributaries of the Sun- 
gari us and the valonia oaks in parts of the Banaz Ova and a few other 
die riots form exceptions. Tlie underground wealth is not known 
to lx* gr»*at. Iron was worked in the district of Cibyra, and the 
marble of Synnada, or more correctly ol Dociinium, was largely 
used by tlie Romans. Copper and fpiicksilver were milled in the 
Zii.ima di Uriel, north of Iconium. 'I he scenery is gem rally mono- 
tonou .; even the mountainous district-, rarely show striking features 

N »-. 1-5 were called the Phrygian '* Pentapoli--." 

“ * h - 'list+ict W’as according to the ( Reek view 7 f irt of Mysia. 

“ In .-.trabo, p. 577, J\aiL(pvTow must l>e wrong; apir* K6(pvrov is 
tnn: io i;\ t, anil is probably the right reading. Okvrs cannot 
no-.' grow un the-.e upland.-., v.Iiich are over 3000 It. above .sea-level. 


or boldness of character; where tho jam!- cape Ins beaut v it. is ot a 
subdued melancholy diameter. the \vate*--supply is rarely abun- 
dant , am! ugricuLure is more or less dependent on an uncertain 
rainfall. The circumstances of the country are well calculated to 
impress the inhabitants with a sense of the overwhelming power ol 
nature and ol their complete, dependence oil it. Their mythology, 
so far as we know it, has a melancholy and mystic tom , and then- 
religion partakes of the same character. Tho two c ,n*f deities 
were Cybole, the Mother, the reproductive and nourishing power nt 
Earth, and Sabazius, the Son, the life ol nature, dying and reviving 
every year (see Gukvt MorHEK of the (ions). The annual vicissi- 
tudes of the lih* of Saha/ins, the Greek I h'onysus, were ai i.ompaiiie I 
bv the mimic rites of his worshippers, who mourned with his suffer- 
ings and rejoiced with his joy. They enacted the story ot his birth 
and life ami death; the Earth, the Mother, is lertilized onlv by an a< t 
of violence by her own child ; the representative of the god was prob- 
ably slain each year by a. cruel death, just as the god himself died. 
The rites were characterized by a frenzy ol devotion, 11 n restrained 
enthusiasm, wild orgiastic dances and wanderings in 1 he lorest ■>, 
and were accompanied by the music of the llute, cymbal, and tam- 
bourine. 4 At an early time (his worship was atteclcd by Oriental 
influence, coming over Syria Irom Babylonia. Saba/iu was idea 
tilled with Adonis or Attis (Atys), Cybele with the Syrian goddess; 
and many ot the coarsest rites of the Phrvginn worship, the mutila- 
tion of the priests, the prostitution at the shrine, ;i cairn* from the 
countries ol the south-east. But one point ol Semitic religion never 
penetrated west of the Halys : the pig was ahvays u. c lean and 
abhorred among the Semites, whereas it was the anim.,1 regularly 
used in purification by l ho Phrygians, Lydians, T.ycians and Greeks. 
The Phrygian religion exercised a very strong influence <»ti Greece. 
In the archaic period the Bionysiae rites and orgies spread Iron: 
Thrace into Greece, in spite ot opposition w Inch has left many traces 
in tradition, and the worship of Demcter at Flensis was modified 
by Cretan intluenee ultimately Irrieeabh* to Asia Minor. Pindar 
erected a shrine of the Mother of the gods beside his hoi: ,e, and the 
Athenians were directed by the Delphic orach: to atone for the 
execution of a priest ot Cybele during tin* Peloponnesian War bv 
building the Melroon. In these and other cases tin Phrygian 
characbr was more or less Hellenized; but wive alter wave m 
religious influence from Asia Minor introduced into Greece the 
unmodified “ barbarian ” ritual ol Phrygia. The rites spread iiist: 
among the common people and those engaged in foreign trade, 
'l'lie comic poet.-, satirized them, and Plato and Dcmosf henes in- 
veighed against them; but they continued to spread, with all their 
fervid enthusiasm, their superstition and their obscene practice-,, 
wide among the people, whose religious cravings were not satisfied 
with the purely external religions of Hellenism. The orgies or 
mysteries w ere open to all, freemen or slaves, who had duly performed 
the preliminary purifications, and secured to the participants 
salvation and remission ol sins. Under Mysteries (<y. v.) a dis 
tiiuM inn of character lias been pointed out between the true Hellenic 
mysteries, such as the Eleusinian and the Phrygian; but Iherc 
certainly existed much .similarity between the two rituals. Jit 
the lir.t. centuries after Christ only the Phrygian and the Egyptian 
rites retained much real hold on the Graeco- Roman world. Phrygia 
itself, however, was very early converted to Christianity. Christian 
inscriptions m the country begin in the 2nd and are abundant in the 
3rd century. There is every appearance that the great nia .s ol the 
people were Christians before 300, and Eusebius ( HJi . v. 16) is 
probably correct in his statement that in the time of Diocletian 
there was a Phrygian city in which every living soul was Christian. 
1 he great Phrygian samt oi tlie 2nd century was named Avircius 
Man .ell us ( VbcTcius) ; the mass of legends and miracles in the late 
biography oi him long brought his very existence into dispute, but a 
fragment ot his gravestone, discovered in 1H83, and now preserved 
in the Latvian Museum in Koine, has proved that he was a real per- 
son, and makes it probable that the w ide-rcaching conversion ol the 
people attributed to him dnl actually take place. The si range 
enthusiastic character of the old Phrygian religion was not wholly 
lost when the country became Christian, but is clearly traced in tlie 
various heresies that arose ill central Anatolia. Especially tlie wild 
ecstatic character and tlie prophecies ol the Montanists recall Hie 
old Ivpe ot religion. Montanus (see Montanism) was born on the 
borders ot Phrygia and Mysia (probably south-east from Philadel- 
phia), and was vehemently opposed by Abcreius. 

Of the old Phrygian language very little is known; a few words 
an* preserved in Hesyclnus and other writers. Plato mentions that 
the Phrygian words for “ dog," " tire," A < . , wen* the same as the 
Greek; and to these we may add from inscriptions the words for 

mother," “ king,” tvc. A imv inscriptions of the ancient period 
are known, and a larger number ol the Roman period have been 
published in the Ozsln 1 cichist he Jahvcsln-flc (njoR. 

Owing to the scantiness ot published material about Phrygia 
frc(|ucnt reference ha-> been made in this arlnle to unpublished 

* Idle mllu'-ne’c which was exerted oil ( Reck music and lyric poetry 
by the 1 lirygian music, was great; see Maksyas; Olympus 

5 Idiore is :io dim I evidenci* that this was practised in the wor- 
ship ui Cybele, bill amdogy and ludiretL arguments make it pretty 
ct rl.eu. 
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monuments, Isides the works already quoted of Abol and Pirrot, 
t'-e Kilter’s “ leinasien,” in his Erdhundc von Asien; Leake, Asia 
i*l mar (TS24); wiepert appendix to Franz, Piinf Inschr. u. fimf 
Siddte Kid nasi. s ( 1 S40) ; Haase, in Ersrh ami ( .ruber’s Encyklop. 
arl. “ Phrvgk-n Hamilton, Travel . s in Asia Minor (1842) ; Hirschleld, 

Re is«‘berichl , in tin* lierl. Monatshcr. (\8ju)\ Tcxicr, Asie mineu re 
(18 (>2); SleiiarDlm unt Monuments of Lydia and Phrygia , besides 
the special chaers 111 the geographical treatises of Cramer, Vivien 
St Martin, l'miger, etc.; numerous articles by recent travellers; 
J. <i. C. And* nn in Journal of Hellenic Studies (1898, etc.); D. (i. 
Hogarth, ibid.Korte in Mittheil. Inst. Athcn., &c., and his book 
Cor, hum Humann and Judeich, lltcrapolis (1898)-, Radet 

in Jus work l.iChrygu:; Ramsay | in addition to articles in Mittheil. 
hislit. Athen. 882 sqq.), Bulletin de torresp. hr lien (1H83 .sqq.), 
Journal of ILlhic Studies (1882 sqq.) , American Journal of Archaeo- 
logy, Revue destudes and nine: s), Cities and Bishoprics of Phrygia , 
vols. i. ii. (iN)$qq.); Studies in the History and Art of the Eastern 
Provinces (io><; Pauline and ether Studies (iqoiq; Historical. Com- 
mentary on inUians , etc. (1899); Cities of St Paul (1907); see also 
T. h'lsele, “ I )i Phrygischen Kullo ” in Ncue Jahrh. /. das Id ass. 
Attrition (Sept 1909). (\V. M. 1 <a.) 

PHRYNE, Geek courtesan, lived in the 4th century b.c. Iler 
real name \va Mnesaretc, but owing to her complexion she 
was called Ph/ne (toad), a name given to other courtesans. 
Sh e was hot n t Thespiae in Hoeotia, but seems to have lived 
at Athens. Sc acquired so much wealth by her extraordinary 
beauty that sb offered to rebuild the walls of Thebes, which 
had been destiycd by Alexander the Great (336), on condition 
that the word.‘“ Destroyed l)y Alexander, restored by Phryne 
the courtesan, were inscribed upon them. On the occasion 
of a festival ofPoseidon at Eleusis she laid aside her garments, 
let down her hir, and stepped into the sea in the sight of the 
people, thus sggesting to the painter Apelles his great picture 
of Aphrodite tnadvomcne, for which Phryne sat as model. 
She was also (ivording to some) the model for the statue of the 
Cuidian Aphrdite by Praxiteles, When accused of profaning 
the Eleusiniai mysteries, she was defended by the orator 
1 Ivpcreides, on of her lovers. When it seemed as if the verdict 
would be unfavorable, he rent her robe and displayed her lovely 
bosom, which 50 moved her judges that they acquitted her. 
According to thers, she herself thus displayed her charms. 
She is said to lave made an attempt on the virtue of the philo- 
sopher Xenoen.cs. A statue of Phryne, the work of Praxiteles, 
was placed in . temple at Thespiae by the side of a statue of 
Aphrodite by tie same artist. ! 

S co Athenaeis, pp. 558, 507, 383, 583, 50°, 59H Aclian, Car. i 
1 list . ix. 32; Pliiy, Nat. Hist, xxxiv. /r. I 


composed ten plays, of which the Solitary (Movot/jotto?) was 
exhibited in 4T4 along with the Birds of Aristophanes and gained 
the third prize. The Muses carried off the second prize in 405, 
Aristophanes being first with the Frogs, in which he accuses 
Phrynichus of employing vulgar tricks to raise a laugh, of 
plagiarism and bad versification. 

Fragments in T. Kock, Comicorum atticormn fragment a (1880). 

3. Phrynichus Arabius, a grammarian of Bithynia, lived 
in the 2nd century a.d. According to Suidas he was the author 
of (1) an Altirist , or On Attic Words , in two books; (2) Tifa/ztVtoi/ 
avvayttryt'i, a collection of subjects for discussion; (3) 2o</>i<rrucr/ 
lULpauTKtvf ) , or Sophistical Equipment, in forty -seven (or 
seventy -four) books. As models of Attic style Phrynichus 
assigned the highest place to Plato, Demosthenes and Aeschines 
the Soeratie. The work was learned, but prolix and garrulous. 
A fragment contained in a Paris MS. was published by U. de 
Montfaucon, and by I. Bckker in his Anccdota graeca (1814). 
Another work of Phrynichus, not mentioned by Photius, but 
perhaps identical with the Atticist mentioned by Suidas, the 
Selection (’lOxAoy?)) of Attic Words and Phrases, is extant. It is 
dedicated to Cornelianus, a man of literary tastes, and one of the 
imperial secretaries, who had invited the author to undertake 
the work. It is a collection of current words and forms which 
deviated from the Old Attic standard, the true Attic equivalents 
being given side by side, 'fhe work is thus a lexicon anti- 
barbarurn, and is interesting as illustrating the c hanges through 
which the Greek language had passed between the 4II1 century 
b.c. and the 2nd century a.d. 

Editions of the 'VacKoyh, with valuable notes, have been published 
i by C. A. Lolx-ek (1820) and VV. G. Rutherford (1881); Lobcck devotes 
lus at (nil ion chivlly to tlu* later, Rutherford to the earlie r usages 
notic'd] by Phryniclnis. See also J. Bn.-nous, De Phryniiho Attuisla 
U« 95 )- 

4. An Athenian general in the Peloponnesian War. He 
took a leading part in establishing the oligarchy of the Four 
Hundred at Athens in 41 1 b.c., and was assassinated in the same 
year (Thucydides viii.). 

PHTHALAZINES (benzo-orthndiazines or benzopyridazines), 
in organic chemistry a group of heterocyclic compounds contain- 
ing the ring complex shown in formula I. They are isomeric 
with the einnolines {<f.v.). The parent substance of the group* 
phthalu/.inc, (' s l l, ; N T ,,, is best obtained from the condensation 
of oj-tetrahromorthovvlene with hydrazine (S. Gabriel, Her., 
1S93, 2b, p. 2210), or by the reduction of chlorphthalazinc with 


PHRYNICHIS. j . Son of Polvphradmon and pupil of Thespis, , 
one of the earliest of the Greek tragedians. Some ot the anc ients, | 
indeed, regarded him as the real founder of tragedy. Ih* gained j 
his first poetical victory in 511 b.c. His famous play, the 
Capture of Minus, was probably composed shortly alter the 
conquest of that city bv the Persians. The audience was moved 
to tears, the post w r as fined for reminding the Athenians of their 
misfortuies, ard it was decreed that no play on the subject 
should be prod .iced again. In 476 Phrynichus was successful 
with the Phoen issue, so called from the Phoenician women who 
formed he* chorus, which celebrated the defeat of Xerxes at 
Salamis 1480). Themistoclcs acted as olioragus, and one of the 
objects cf the play was to remind the Athenians of his great 
deeds. The Persians of Aeschylus (472) was an imitation of 
the Phomissae. Phrynichus is said to have died in Sicily. 
Some of the titles of his plays, Dan aides, Act aeon, Alccstis , 
Tantalus, show that he treated mythological as well as con- 
temporary subjects. Ih; introduced a separate actor as distinct 
from the eader of the chorus, and thus laid the foundation of 
dialogue. But in his plays, as in the early tragedies generally, 
the drarmtic element was subordinate to the lyric element as 
represented by the chorus and the dance. According to 
Suidas, Ihrynichus first introduced female characters on the 
stage (played by men in masks), and made special use of the 
troc haic tetrameter. 

Fragments in A. Nauck, Tragicorum graccomm fragmenta (1887). 

2. A pcet of the Old Attic comedy and a contemporary of 
Aristophanes. His first comedy was exhibited in 429 B.c. lie 


phosphorus and hydriodie acid (Per., 1897, P* 3° 2 4)- H possesses 
basic properties and forms addition products with alkyl iodides. 
On oxidation with alkaline potassium permanganate it yields 
pvridazinc dicarhoxylic acid. Zinc and hydrochloric acid 
decompose it with formation of orthoxylvlene diamine. 

The koto-hydro derivative plithalazone. , C s H (i ONo, (formula If.), 
is obtained by condensing hydrazine with ortliophthalaldehydo- 
aeid. On treatment: with phosphorus oxychloride it yields a chlor- 
phthalazine which with zinc ami hydrochloric acid gives isoindole, 
C\,11 7 .N, and with tin and hydrochloric acid phthalimidine, C s II 7 ON, 
the second nitrogen atom being eliminated as ammonia. 
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I. Phtlialazine. II. Plithalazone. 


PHTHALIC ACIDS, or Benzene Di carboxylic Acids, 
C,.H 4 (C 0 . 2 I 1 ).,. There are three isomers: (1) ortho, or phthalic 
acid; (2) meta, or isophthalic acid; (3) para, or terephthalic 
acid. 

Phthalic acid was obtained by Laurent in 1836 by oxidizing 
naphthalene* tetrac hloride, and, believing it to be a naphthalene 
derivative, he named it naphthalenic acid ; Marignac determined 
its formula and showed Laurent’s supposition to be incorrect, 
upon whic h Laurent gave it its present name. It is manufactured 
by oxidizing naphthalene tetrachloride (prepared from naph- 
thalene, potassium chlorate and hydrochloric acid) with nitric 
acid, or, better, by oxidizing the hydrocarbon with fuming 
sulphuric acid, using mercury or mercuric sulphate as a catalyst 
(German pat. 91, 202). It also results on the oxidation of ortho- 

xxi. 18 
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diderivatives of benzene. It forms white crystals, melting at 
213 0 with decomposition into water and phthalic anhydride; 
the latter forms long white needles, melting at 128° and boiling 
at 284 A Heated with an excess oi lime it gives benzene; calcium 
benzoate results when calcium phthalate is heated with one 
molecule of lime to 330^-350°. The acid (and anhydride) are 
largely used in the colour industry (see Fluorescein ; Phenol- 
pirrii m.ein). 

Phthalv 1 chloride, C f! H 4 (('( K'lt, or L\,l hfCCLHCOiO, formed In- 
heriting the anhydride with phosphorus chloride, is an oil which 
solidifies at o and boil-. at 2 73 '. In some reactions it behaves 
as having the rirst tormula, in others as having the second. Phthalyl 
chloride with phosphorus pentachlonde gives two phthalvlenc 
tetrachlorides, one melting at ss° and the other at J7 V . 1'liev cannot 
be changed into one another, and luive been given the tor 111 11 Lie 
( (i H 4 (C'(.'h)(COCl) and C fi H 4 ((..'CL,)., 0 . Phthalimide, C H H 4 (CO) ,N H, 
is formed by heating phthalic anhydride or chloride 111 ammonia 
gas or by molecular rearrangement ot ortho-cyanlx 11/oic at id. 
It l’orni'> N-inetalhc and alkyl salts. Bromine and potash give 
anthranilic acid, (.’ull^Xll.,) (C!().,H). (See Indic.o.) 

Isophditih'c acid is obtained bv oxidizing meta-xylene with 
chromic acid, or by fusing potassium meta-sulphoben/oate, or 
meta-bromben/oatc with potassium formate (terephthalic acid 
is also formed in the last case), it melts above 300°, and dissolves 
in 7800 parts of cold water and in 480 of boiling'. The barium 
salt (4-hILO) is very soluble (a distinction between phthalic and 
terephthalic acids). Uvitic acid, 5-methvl isopt Italic acid, is 
obtained by oxidizing mesitvlenc or by condensing pyroracemic 
acid with baryta water. 

Terephthalic acid, formed bv oxidizing para-diderivatives 
of benzene, or best bv oxidizing caraway oil, a mixture ol 
eyrnene and cuminol, with chromic acid, is almost insoluble in 
water, alcohol and ether; it sublimes without melting when 
heated. 

For the reduced phthalic acid- see Polyme th yi.e.n ks. 

PHTHISIS (Gr. </> Boris', wasting), a term formerly applied 
(like “ Consumption ") to the disease of the lung now known 
as Tuberculosis (</. ?>.). 

PHYLACTERY ((frvXaKTt'jpiov), a Greek word meaning 

guard ” {sc. agA’inst misfortune), i.r. an amulet, it is applied 
yi the Xcw Testament to the tejillin or “ prayer-thongs ” worn 
bv orthodox Jews daily at morning prayer (whether at home or 
in the synagogue). The title employed in Hebrew, tc fill in , seems 
really to be derived from an Aramaic term meaning “ attach- 
ments/ 1 “ornaments*'; it corresponds to the Biblical Hebrew 
word rendered “ frontlets ” (tota/oth). The lefillin or ph vic- 
tories are worn, one on the left arm (the “ hand-tefilla ’*), and 
the other on the head (the “ head-tefilla ”). In each case the 
leather thongs support a small satchel which is fastened to the 
arm and the forehead respectively, and contains certain passages 
of the Law written (in Hebrew’) on parchment, viz. Kxod. xiii. 
t-io and 1 1-16 ; Dent. vi. 4-0 and xi. 13-2 1 . The custom ot wear- 
ing phylacteries seems to have been derived in the first instance 
from the Pharisees. Bv the Sadducees and the generality of 
the people in the time of Ghrist it seems not to have been 
practised. Later it became— not without protest — one of tin- 
badges of orthodox Judaism, it is significant that the custom 
is entirely unknown to the Samaritan community. 

The phylacteries, together with the “ fringe ” ( Isifsith ) and 
door-post symbol (mrzuza) which latter consists of a piece of 
parchment, containing the Hebrew- text of Dent. vi. 4-0 and xi. 
T3-2I enclosed in a glass or metal tube, and fixed upon the right 
hand post of the dour of each dwelling-room in a house form 
the three sets of visible signs by which the Israelite is constantly 
reminded of his duty to God (of. Num. xv. 30-40; Deut. vi. 0; 
xi. 20). The “ fringe ’* (or “ tassels ”) was originally attached 
to the common outer garment —a large square wrap — the loose 
end of which hung over the left shoulder. This garment with 
tassels is mentioned in the New Testament (cf. Matt. ix. 20; 
xiv. 36; xxi’ii. 5 and parallels). Among modern Jews it has sur- 
vived in two forms : (r) the fringed praying shawl called talith 
worn bv every male orthodox Jew at the synagogue morning ser- 
vice ; and (2) an under-garinent, shaped like a chest-protector, 
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one part covering the chest, the other the l)rk, which is 
worn continuously by male orthodox Jews. 1% called Arba 
Kanjoth (i.c. “ f our C orners/' Deut.xxii. 12) or little Talith/’ 
and is, of course, “ fringed.” Both phylactcrjand mezuza 
were supposed to keep off hurtful demons (Tfg. un Cam. 

viii. .?)• | 

See Siirenhusius, Mischna, i. 0 *eq.; !md Bodtichafz, Kinh. 

I ’erf. d. heuti^n Judea , tv. y seq. (W. K. j G. 1 1. l>o.) 

PHYLARCHUS, a Greek historian, who flouristd during the 
time of Aratus, the strategus of the Achaean Learie, in the 3rd 
century H.c. Ilis birthplace is variously givj a.^ Athens, 
Naucratis, or Sicyun. He was probably a nativjof Naueratis, 
and subsequently migrated to Athens. He was fc author of a 
history in 28 books, covering the period from thfe-X] 'edition of 
Pyrrhus king of Epirus to Peloponnesus (272) to ti- ch a.th of the 
Spartan king Cleoments (220) after his defeat py \ntigonus 
Doson. Polybius (ii. 5(1 -(>3) charges him with uflue partiality 
for (leomenes and unfairness towards Aratus ; Plfarch (Aratus, 
38), who is of the same opinion, did not hesitate t<pse him freely 
in his own biographies of Agis and ( leomenes. 

Fragments ami hie 111 <’. \V. Muller, Traqmenf. tc .lovitomm 
quiet ovum, \ol. i. ( 1 M j 1 ) ; monographs L>\ I. J\ Ttlit ii.S_.jo) and 
t\ A. F. Bruckner (1840); C. Wai hsmuth, Lnilcitiinin ihr. Stadium 
dry alien Geschuhlc (1K93). 

PHYLE, a mountain fortress, on a pass leadiir from Athens 
to Boeotia and Thebes, and commanding a fine viw of the Attic 
plain. It is situated on the south-west end of U P.irnes. It 
is chiefly famous for its occupation by Thrasybms at the head 
of the Athenian exiles during the rule of the Tlrty Tyrants in 
104 u.c. After defending himself from attack, with the help 
of a snow-storm, he succeeded bv a venturesom night march 
in seizing Munychia. ( lose to Phyle is the cliflralled Hanna, 
over which the Pythian lightnings were wathed for from 
Athens. 

PHYLLITE (Gr. (fivWnv, a leaf, probably because they 
yield leaf-like plates, owing to their fissilitv), i petrology, a 
group of rocks which are in practically all cases tetaniurphosed 
argillaceous sediments, ('(insisting essentially of juartz, chlorite 
and muscovite, and possessing a well-marked jirallcl arrange- 
ment or schistosity. They form an intermedia? term in the 
series of altered clays or shalv deposits bet wen ('lav-slates 
and mica-schists. The clay-slales have a very imilar mineral 
constitution to t he* phyllites, but arc finer gained and are 
distinguished also by a very nimh better ciavage. In the 
phyllites also white mica (muscovite or serieitc) ismore abundant 
as a rule than in slate, and its crystalline platesare larger; the 
abundance of mica gives these rocks a glossv shee) on tile smooth 
planes of fissilitv. Many of the best Welsh slates aie rich in 
small si ales of white mica, whii'h polarize brghtly between 
crossed nimls. The Cornish slates are still more micaceous and 
rather coarser grained, so that they might be called mica-slates 
or even phyllites. 

A microscopical section of a typical plivllite sliotvs green cliloritc 
and colourless mica l)oth 111 irregular plates disposed ii parallel 
order, with a greater or smaller amount of «|iiai iz which fonts small 
lenticular grains elongated paiallc! to the foliation, (dans of iron 
oxide (magnetite and haematite) and black graphitic dud are very 
commonly present . Feldspar is absent or scarce, but son 12 phyllites 
an- characterized bv Ihe development of small rounded grains oi 
alhite. often in cunsidernble iiumhers. The minute lcedles of 
rutile. sooll<-n seen in clav-kites^ are not often met with ii phvllifes, 
hut this mineral forms small prisms which may be inlerfrown with 
Mack magnetite; at other tones it occurs as networks cf sagemte. 
Other phyllites contain carbonates (usually calc it e but sometimes 
dolomite) in llat or spindle-shaped crystals, winch often pi'o evidence 
of crushing. Very tiny blue needles of tourmaline an* lv r no means 
rare in phyllites, though readily overlooked. Garnet occurs some- 
times. a good example of garnet iferous pliyllito being firnished by 
the whetstones of the Ardennes, in which there are Jianv small 
isotropic crystals ol magnesian garnet. Hornblende often in 
branching feathery crystals, is a less frequent accessory In some 
phyllites a mineral of the chloritoid group makes its appearance; 
this may he ot treble, sismondine or other varieties ol chloritoid, 
and occurs in large suh-liexagonal plates showing complex twinning, 
and lying across the foliation planes of the rock, so tha they seem 
to have developed after the movements and pressuics which gave 
rise to the loliation had ceased. 
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The structural valuations presented by the phylhtc arc comparu ■ 
tivclv few. I lie mo:-. I Imclv crystalline- specimens iiavc geiic-ially 
the most ] km I ect parallel ai langement of llicir const itiionts. The 
foliation is g< nerallv Hat or linear, but in some rocks is undulose 
or crumpled. From the imperfect ion of then cleavage pliyllit 
are tarelv sun able lor rooting matei ial.-> ; their soilness renders them 
valueless as load stones, but tliev are not uncommonly employed 
as inferior budding materials. They are exceedingly common in 
all parts of the world where melamoiphic rocks on. nr; as m tin 
Scottish Highlands, Cornwall, Anglesey, northwest Ireland, flu- 
Ardennes, tli ■ llaiz Monnlams, Saxony, the Alps, Norway, the 
App.ilae loan- the (‘.real Hakes district m Amenea, Ac. (J. S. 1 .) 

PHYLLOXERA (Cr. t/mAAoe, leaf, and f#ypo s% dry), a genus 
of inserts belonging to the family of Aphidae, or Plant lice, in the 
iloinoplerou i section of the order Heiniptera. It is chiefly 
known fiom tlu* causal relation ut one of its species to the most 
serious of vine-diseases. The name was first given in 1834 to 
a plant -louse which was observed to “ dry up the leaves ” of oaks 
in Provence. About twenty-seven species are now known, all 
characterized by length not exceeding *06 of an inch, flat wings, 
three articulations in the antennae, one or two articulations in 
the la-srs. with digit 11 k*s, but without cornicles on the abdomen. 

1 h<‘ following till! dcscuption oi the only species winch attacks 
tin \ me, tin ]*hyllo\cm va.slatriv, or grape louse, is r< pi in Led from 
the ai tide Vink in 1 ho oth edition ol this cm yc iopae-dia. 

The s\ mptoms oi the disease, hy means ot winch an infected spot 
may be readily recognized, arc as inflow's : The vines are stunted and 
hear tew le.i\cs, and those small ones. When tin- disease reaches an 
,id\:uieed stage the leaves are discoloured, yellmv or reddish, with 
tin ir edges turned back, and withered. The giapes are at rested 
m their grow 1 h and 1 heir skin is wrinkle-d. If tlie mots at e examined 
niimeious iusiform swellings are lound upon the smallei rootlets, 
rin se are at tit’s! yellowish in colour and fleshy; Hut as they glow 
older they become rotten and assume a brown or black colour. If 
the roots on which the.se swellings otiur be examined with a lens, 
a number ol iniinue insects uf a yellow isle blown coJoui are observed; 

these ate the root-foi ms (radi- 
cola) of Phvlhnera (tig. 1); they 
arc about S mm. long, ot an 
oval outline .md will) a swollen 
body. No distinction between 
head, thorax ami abdomen c..n j 
be observed. I'lie head br.rs • 
small red eyes and a pair of 
three jointed antenna.-, the first 
two join* s being short and thick, 
the tllild 11101c eloilgaterl, Wltll 
the end cut oil obliquely and 
slightly hollowed out. Undei- 
ne/itli, between the lc-gs, lies the 
rostrum, which ic-ailn-s buck to 
the abdomen. The insect is fixed 
by this rost nmi, wlm h is insei toil 
into the root ot file vine lor the pm pose of sucking the sap. The- 
abdomen c oiisists of seven segments, and these as well as the anterior 
segments bear four rows of small tubercle-, on their dm sal surface. 
These roof -dwelling insccls are ieinales, which lay part lieringenehr 
i‘ggs. The insect is fixed by its proboscis, but moves its abdomen 
about and lavs thiilv to forty yellow eggs in small clusters. After 
the lapse of six, eight 01 twelve days, according to the tempei.it lire, 
the larvae hatch out ot the eggs. These are light yellow in colour • 
and 111 appearance resemble their mother, but with relativelx j 
target appendage*;. they move’ actively about for a few days and j 
then, having selected a convenient place on the young roots, insert ! 
their’ proboscis and become stationary. They moult live times, 
becoming with each change of skin darker in colour; 111 about time 
weeks they become adult and capable of laying parlhenogenetie 
eggs. In this way the insect inert uses with appalling rapidity: 
it h;i4 been calculated that a single 11101 her which dies after laying 
her eggs in March would have ovri 23.000.000 descendants by 
(X tnlier. If, however, the insect vvei e content with this met hod of 
reproduction th * disease could be isolated by surrounding the 
infected patches with a deep ditch full ot some such substance as 
coal tar, which would prevent the inserts spreading «>n to the roots 
of healthy vines. The fertility oi tlie parthenogenetically produced 
insects would also diminish uiLcr a certain number of generations 
had been produced. 

As the summer wears on a second form of insect appears amongst 
the root-dwellers, though hatched from the same eggs as the form 
described above. These are the nvmphs, destined to acquire 
wings; their body is more slender in outline, and at lir^-t they 
bear well-maikcd tubercles. Aitei several moults the rudiments 
of two pairs ol wings appear, and then the insect creeps up to the 
surface c*f the earth, and on to the vine. Here it undergoes 
its tilth and last moult, and appears ns a winged female, capable 
of reproducing partheno^-nclic.dlv. The winged tnrrn has a 
slender body with distinc t head (fig. 2). The eyes are well developed, 



F10. t Uoot-inhabif in.* Form 
(Kadicolai of / V/ v//. \era, with pro- 
boscis inserted into tissue oi root 
of vine. 


with numerous faeels; the ant eiinac have three joints, the tcr- 


root-dwellei's. The wings 
and are well adapted for 

J 


minnl one shaped like that ot the 
arc; transparent, with tew nervurcs, 
flight. The anterior pair reach far 
beyond the end of t lie abdomen ; the; 
posterior arc- narrower and not so long. 

These winged forms are about 1 mm. 
long. They fly about from July till 
October, living upon the sap of the 
vine, wliuli is sucked up by the 
rostrum from the leaves or buds. 

They lay their parthenogenetically 
pmduced eggs in the angles of the 
veins of the leave.-., in the- buds, or, if 
Hie season is already tar advanced, in 
l lie* baik. Ill very damp 01 cold 
weather the insect remains m the 
ground near the smfuce, and deposits 
its eggs their. The eggs arc' \erv tew 
in number and of two size's, small 
and large' (tig. 3, b and 1). From the 
larger a tc-male (tig. .fl is hatched 111 
eight or ten clays, ami simultaneously, 
ten the lust time* tu the life -liistoi y of 
the Phylloxera, a male (tig. >) appears 
fmni the smaller egg. Neither male 
nor female has wings; the' rostrum is 
replaced l»y a fund innless tube rcle; 
an* I then' is no alimentary 1,1ml. 

'The female is larger than the male 
and differs from it and tin* other tonus 
in the last joint ot 1 lit' antennae. 

The life of these- sexual forms last., 
but a few days, and is entirely taken 
up with 1 epmcluct ion. The female is 
fertilized by the male and three or 
tour days later lays a single egg — the 
winter egg — and then dies. Tins egg is 
laidm tliccrev icesnf tlie Uarkof the vine, 
and as it is pioleclively coloured it is almost impossible to find it. 
Hen' the winter eggs remain undeveloped during the odd months; 
but in the- following spring, as .1 rule in the* month of April, they gi\ e 



I'm:. 2. —P h y 11 o x e v a. 
W inged Female whie h lives 
on leaves and buds of vine, 
and lays partheungeiuti 
callv eggs ol two kinds, 
one devc-loping into a 
wingless le-male, the other 
into a male. 




lie. 3. — f?, Male produced 
from small egg c , laid by winged 
lem.de (fig. 2); 6 , large egg; c % 
small egg. 


Fk : . 4 . — Wingless Female pro- 
duced from large egg (fig. 3 , b), 
laid by winged female (fig. 2 ). 


birth to a female insect without wings, which resembles tlic root- 
dwelling forms, but has pointed antennae. 'These forms are* termed 
the- stock motlieis; they creep into the buds of the vine, and, as these 
develop into the- young leaves, insert their proboscis into the* upper 
side. By 1 his me ans a gall is produced on the under side of the leaf. 


Scheme of the Various bonus *>/ Phylloxera vus tatrix. 
A. Kr«ii. initiating turnis, y 


Koot-infe-aing fntms, 2 nd ge*ner;cli<»n, V Wm.-i >1 fnim*, V 


I . . . 1 . 1 . 

Kuot-infcsting forms, 3rd generation, V | | 

I WitiL'le-ss frin, ilr. M.ile. 

&c. 1 | 


W inter 

,si< .< k-niothe-r. 

I 

< ».d!-pro<hu ing y knot-inlcsting 9 
ditto A. 

The gall is cm p- shaped, and its outer surface is crumpled and covered 
with small warts and hairs. The opening upon the upper surface 
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of the leaf is protected by similar structures. Within this ;;n 11 the 
stock-niothci liws.uul surruumls liei self \Mih numerous p.ulheno 
genetically produced eggs — sometimes as many as two hundred 
in a single gull; these eggs give birth after six or eight days to a 
numerous progctiv (gallicolu), some of which form new gnlls and 
multiple in the leaves whilst others descend t > the roots and become 
the root ^dwelling forms already described. The galls and the gall- 
producing form are much commoner in Amenca than m the Old 
World. 

The particular species of phylloxera which attacks the vine 
is a native of the United States, probably originating among the 
wild vines of the Colorado district. It was first observed in 
185b bv Asa Fitch (1S00-1S7S). w ho did not suspect its mischief , 
and ( ailed it Pemphigus vilifolia c. In 18(13 it was independently 
discovered bv Westwood in an English vinery at Hammersmith ; 
he was ignorant of Fitch’s observation, and called it Pcritymbra 
vitisivm . From 1858 to 18(13 there were many importations 
of American vines for grafting purposes to Bordeaux, Roquc- 
maure and other parts of France, England, Ireland, Germany. 
Portugal, &c. It is practically certain that the deadly phyl- 
loxera was imported on these plants. A \ ear or two later certain 
vine growers in the South of France began to complain of the 
new vine-disease. M. Delorme, of Arles, in 1805, appears to have 
been the first who recognized its novelty and had a presentiment 
of disaster. The disease steadily spread outwards in concentric 
eiieles from its lir.-d place of lodgment near Roqmmaure. 
Within tw r o or three years whole departments were infested. 
In 1866 a second centre of infection made its appearance near 
Bordeaux. The vine growers were at their wits' end to account 
for this new plague, which threatened to be even more costly 
than the oidium. The completeness of the ruin which threatened 
them may be illustrated by the statistics for a single commune, 
that of Gra\cson, whose average annual production of wine in 
the years 1S05-TS07 was about 220,000 gallons. In 1808 this fell 
to 1 2 t, 000 gallons, in 18(19 to 48,400 gallons, in 1870 to SNoo 
gallons, and by 1873 to 1100 gallons. 

In 186S Planehon proved that the disease was due to a new 
species of phylloxera, wliuh was ins ariably found on the roots 
of the affected vines, and to which he accordingly gave the 
prophetic name of Phylloxera va^fafrix. During the next ten 
years a series of students, of whom onlv Riley and Balbiani need 
be mentioned here, worked out the natural history of Phylloxera 
vnstatrix , and proved its identilv with the American grape-louse, 
its devastations rapidly assumed gigantic proportions. In 
France, where the disease was by far the most prevalent owing 
in great part to the obstinacy with which the vine growers at 
fir .-a refused to take any reasonable precautions against its 
spread — M. Lalande, president of the chamber of commerce* 
at Bordeaux, in 1888 calculated the direct loss to the country by 
the phylloxera at to milliards (£400,000,000), or double the 
indemnity which had been paid to Germany in 1871 ! 

The phylloxera has made its appearance in almost every vine- 
growing country in the world. Thus it appeared in Austria-Hungary 
in 1808; in Ttalv, in spit<* of the frantic ellorts made as in other 
countries — to keep it out by strict legislation against, the import ot 
vines, in 1879; in Russia 111 iSrio; in Germany, on the Rhine and 
Moselle, and in Switzerland in 1872; in Madeira, Spain and Portugal, 
about 1876. The pest even crossed the oceans, and appeared in 
Australia, at Geelong, about 1880; it has since twice broken out 111 
Victoria, and has ravaged the vineyards of South Australia and New 
South Wales. At the ( ape, in spite «>l a long endeavour to prohibit 
the import of the phylloxera, it appeared about iSKp In tSS^ it 
crossed the Mediterranean to Algeria. There was only one country 
where its ravages were long unimportant; that was its home in the 
United States, where the native vines had become, by the operation 
of natural selection, immune to its attacks. Yet no imported vine 
has ever lived there more than five years, and in 1890 the phylloxera 
crossed the Rorkv Mountains, and seriously damaged the vineyards 
of California, where it had previously been unknown. t 

Three different methods of fighting the pest have been success- 
fully adopted. One is to kill the phylloxera itself; another, to 
destroy it along with the infected vines, and plant fresh and 
healthy plants; the third, to adapt the secular therapeutics of 
nature, and to introduce American vines which a long acquain- 
tance with the phylloxera has made immune to its ravages. 
Insecticides, of which the bisulphide of carbon (CS 2 ) and the 
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sulpho-carbonatc of potassium (KSCS.,) remain in use, were 
injected into the earth to kill the phylloxera on the roots of the 
vine. These methods were chiefly advocated in vineyards of 
the first class, where it was worth while to spend a good deal of 
money and labour to preserve the old and famous \ ines : the 
('bateau Lcoville Poyferre and C'los Yougcot are instances. 
Some good judges attribute the peculiar and not unpleasing 
flavour of certain clarets of 1888 to means thus adopted to kill 
the phvlloxcra. The second plan was largely adopted in 
Switzerland and on the Rhine, where measures resembling those 
taken with rattle suspected of anthrax were applied to all 
diseased vineyards. The third plan, which consists in r planting 
the affected vineyard with American vines - such as the I ills 
labrusca , J . ripana, E. ritpestris or monticola — has proved 

the most generally su< eesslul. 

A very good bibliography will be found in Lrs Inscites ne la vigm\ 
bv Professor Mu jet ot Montpellier (1890), which is the be* t hook on 
the subject. Reference may also be made to the classn memoirs 
ot Planehon, culminating^ in’ Lea Moors dc la phylloxera de la 
vn’nc (1877); lMcyfus, t'btr PJnlloxeunen (1889); IT htenstein, 
Histoirr du phylloxera', the Rapports aiumt-ls a la commission 
supenenrr du phylloxera', and the excellent Report on Rhvlloxera 
drawn lip by the Hon. J. W. Taverner (Vu loria, 1899, No. 08 ). 

(W. J . G. F.) 

PHYSHARMONICA, a keyboard instrument fitted with free- 
reeds, a kind of harmonium much used in Germany, 'flu* pin s- 
harmonieu resembles a small harmonium, but is differentiated 
from it by having no stops; being without percussion action, it 
does not speak readily or dearly. As in the harmonium, the 
bellows are worked by the feet by an alternate movement, which 
also affords a means of varying the dynamic force ot the tone 
according as more or less energetic pedalling increases or 
decreases tlu; pressure of the wind supply. The physharmonica 
was invented in iSi«S by Anton Ihiekehof Vienna; in tlieoriginal 
instrument the bellows were placed right and left immediately 
under the shallow wind-chest, and were worked by means of 
pedals connected by stout wire. A specimen, having a compass 
of four octaves and a very sweet tone, is preserved in the* collec- 
tion of Paul de Wit, formerly in Leipzig, now transferred to 
Cologne. ’ (K. S.) 

PHYSICAL PHENOMENA, in the terminology of spiritualism 
and psychical research, molar or molecular phenomena in the 
physical world not traceable to ordinary causes and referred to 
the action of spirits or of mediums in abnormal psychical states. 
Among the phenomena or alleged phenomena arc : materializa- 
tion, levitation or elongation ol the medium ; passage of matter 
through matter, alteration of weight in a balance, tying of knots 
in an endless cord, apports (objects brought lrom a distance) and 
movements of objects (telekinesis); the production of writing, 
imprints of plaster or other objects; raps, voices and other 
sounds, including music; spirit photographs ; lights and perfumes. 
To these may be added immunity against the effects of fire and 
the untying of ropes. 

Analogous phenomena are found in many parts of the world 
(see Poltergeist; Firewalking); spectral lights are associated 
with the tombs of Mahominedan saints, with Buddhist shrines, 
with religious revivals, with Red Indian and other magicians, 
(Ye., and as sporadic phenomena in the Highlands and Norway. 
Levitation is asserted of Australian w izards, the rope-trick of 
Eskimo angekoks ; glyphs and direct writing are found in Mexican 
and Tibetan cults. 

See K. Podmorc, Modern Spiritualism ; F. W. H. Myers, Human 
Personality , ii. 50O; Journal S. I \ R. vi. 309 scq. (N. W. T.) 

PHYSIOCRATIC SCHOOL, the name given to a group of 
French economists and philosophers. The heads of the school 
were Francois Quesnay ( q.v .) and Jean Claude Marie Vincent, 
sieur de Gournay (1712 - 1759). The princ iples of the school had 
been put forward in 1755 bv R. Cantillon, a French merchant 
of Irish extraction (Essai sur la nature du commerce cn general ), 
whose biography W. S. Jevons has elucidated, and whom he 
regards as the true founder of political economy; but it was in 
the hands of Quesnav and Gournay that they acquired a system- 
atic form, and became the creed of a united group of thinkers 
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and practical men, bent on carrying them into action. The 
members of the group called themselves les economists , but it is 
more convenient, because unambiguous, to designate them by 
the name physiocrates (Hr. nature, and Kpartlv, to rule), 

invented by P. S. Dupont de Nemours (1739-1.817), who was 
one of their number. In this name, intended to express the 
fundamental idea of the school, much more is implied than the 
subjection ot the phenomena of the soc ial, and in particular the 
economic, \\<>rld to fixed relations of coexistence and succession. 
This is the positive doctrine which lies at the bottom of all true 
science, lint the law of nature referred to in the title of the sect 
was something quite different. The theological dogma which 
represented all the movements of the universe as directed by 
divine wisdom and benevolence to the production of the greatest 
possible sum of happiness had been transformed in the hands ot 
the metaphv sicians into the conception of a jus naturae , a 
harmonious and beneficial code established bv the favourite 
entity of these thinkers, nature, antecedent to human institu- 
tions, and furnishing the model to which they should be made to 
conform. 

The general political doctrine is as follows : Society is com- 
posed of a number of individuals, all having the same natural 
rights. Jf all do not possess (as some members of the negative 
school maintained) equal capacities, each can at least best 
understand his own interest, and is led by nature to follow it. 
The social union is really a contract between these individuals, 
the object ol which is the limitation of the natural freedom of 
each just so far as it is inconsistent with the rights of the others. 
Government, though necessary, is a necessary evil; and the 
governing power appointed by consent should be limited to the 
amount of interference absolutely required to secure the fulfil- 
ment of the contract. In the economic sphere this implies 
the right of the individual to such natural enjoyments as he can 
acquire bv his labour. That labour, therefore, should be undis- 
turbed and unfettered, and its fruits should be guaranteed to 
the possessor; in other words, property should be sacred. Each 
citizen must be allowed to make the most of his labour ; and there- 
fore freedom of exchange should be ensured, and competition 
in the market should be unrestricted, no monopolies or privileges 
being permitted to exist. 

The physiocrats then proceed with the economic analysis as 
follows : Only those labours are truly “ productive ” which add 
to the quantity of raw materials available for the purposes of 
man; and the real annual addition to the wealth of the com- 
munity consists of the excess of the mass of agricultural products 
(including, of course, metals) over their cost of production. 
On the amount of this prod nit net depends the well-being of the 
community and the possibility of its advance in civilization. 
The manufacturer merely gives a new form to the materials 
extracted from the earth; the higher value of the object, after 
it has passed through his hands, only represents the quantity of 
provisions and other materials used and consumed in its elabora- 
tion. Commerce does nothing more than transfer the wealth 
already existing from one hand to another; what the trading- 
classes gain thereby is acquired at the cost of the nation, and it. 
is desirable that its amount should be as small as possible. The 
occupations of the manufacturer and merchant, as well as the 
liberal professions, and every kind of personal service, are 
“ useful ” indeed, but they are 44 sterile,” drawing their income, 
not from any fund which they themselves create, but from the 
superfluous earnings of the agriculturist. The revenue of the 
state, which must be derived altogether from this net product, 
ought to be raised in the most direct and simplest way —namely, 
by a single impost of the nature of a land tax. 

The special doctrine relating to the exclusive productiveness 
of agriculture arose out of a confusion between 44 value ” on the 
one hand and “ matter and energy ” on the other. A. Smith 
and others have shown that the attempt to fix the character of 
“ sterility ” on manufactures and commerce was founded in 
error. And the proposal of a single impot territorial falls to the 
ground with the doctrine* on which it was based. But such 
influence as the school exerted depended little, if at all, on these 
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peculiar tenets, which indeed some of its members did not hold. 
The effective result of its teaching was mainly destructive. It 
continued in a more systematic form the efforts in favour of the 
freedom of industry already begun in England and France. It 
was to be expected that the reformers should, in the spirit of 
the negative philosophy, exaggerate the vices of established 
systems; and there can be no doubt that they condemned too 
absolutely the economic action of the state, both in principle 
and in its historic manifestations, and pushed the laissez- 
faire doctrine beyond its just limits. But this was a necessary 
incident of their connexion with the revolutionary movement, 
of which they really formed one wing. In the course of that 
movement, the primitive social contract, the sovereignty of the 
people and other dogmas now seen to be untenable, were 
habitually invoked in the region of politics proper, and had a 
transitory utility as ready and effective instruments of warfare. 
And so also in the economic sphere the doctrines of natural rights 
of buying and selling, of the sufficiency of enlightened sellishncss 
as a guide in mutual dealings, of the certainty that each member 
of the society will understand and follow his true interests, and 
of the coincidence of those interests with the public welfare, 
though they will not bear a dispassionate examination, were 
temporarily useful as convenient and serviceable weapons for 
the overthrow of the established order. 

These conclusions as to the revolutionary tendencies of the 
school are not at all affected by the fact that the form of govern- 
ment preferred bv Quesnay and some of his chief followers was 
what they called a legal despotism, which should embrace 
within itself both the legislative and the executive function. 
The reason for this preference was that an enlightened central 
power could more promptly and efficaciously introduce the 
policy they advocated than an assembly representing divergent 
opinions and fettered by constitutional checks and limitations. 
Turgot used the absolute power of the Crown to carry into 
effect some of his measures for the liberation of industry, though 
he ultimately failed because unsustained by the requisite force 
of character in Louis NVI. But what the physiocratic idea 
with respect to the normal method of government was appears 
from Quesnay ’s advice to the dauphin, that when he became 
king he should “ do nothing, but let the law's rule,” the lavLs 
having been, of course, first brought, into conlormity with the 
jus naturae. The partiality of the school for agriculture was in 
harmony with the sentiment in favour of “ nature ” and primi- 
tive simplicity which then showed itself in so many forms in 
France, especially in combination with the revolutionary spirit, 
and of which Rousseau was the most eloquent exponent. The 
members of the physiocratic group were undoubtedly men of 
thorough uprightness, and inspired witli a sincere desire for the 
public good, especially for the material and moral elevation of 
the working classes. Quesnay was physician to Louis XV., and 
resided in the palace at Versailles; but in the midst of that 
corrupt court he maintained his integrity, and spoke with manly 
frankness what he believed to be the truth. And never did any 
statesman devote himself with greater singleness of purpose or 
more earnest endeavour to the service of his country than 
Turgot, who was the principal practical representative of the 
school. 

The physiocratic school never obtained much direct popular 
influence, even in its native country, though it strongly attracted 
many of the more gifted and earnest minds. Its members, 
writing on dry subjects in an austere and often heavy style, did 
not find acceptance with a public which demanded before all 
things charm of manner in those who addressed it. The physio- 
cratic tenets, which were in fact partly erroneous, w'erc regarded 
by many as chimerical, and were ridiculed in the contemporary 
literature; as, for example, the impot unique by Voltaire in his 
I 'Homme aux quarante ecus , which was directed in particular 
against P. P. Mercicr-Lariv&re (1720-1704). It was justly 
objected to the group that they were too absolute jn their view 
of things; they supposed, as Smith remarks in speaking of 
Quesnay, Uiat the body politic could thrive only under one 
precise regime — that, namely, which they recommended — and 
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thought their doctrines universally and immediately applicable 
in practice. They did not, as theorists,. .sufficiently take into 
account national diversities or different stages in social develop- 
ment; nor did they, as politicians, adequately estimate the 
impediments which ignorance, prejudice and interested opposi- 
tion present to enlightened statesmanship. 

The physiocrat ie system, after guiding in some degree the 
policy of the Constituent Assembly, and awakening a tew echoes 
here and there in foreign countries, soon ceased to exist as a 
living power; but the good elements it comprised were not lost 
to mankind, being incorporated into the more complete construc- 
tion of Adam Smith. 

See the article on pi’i^N.w, with bibliography appended thereto, 
aEo the articles on Mikaucac and Tcrc.ot. Most French histone-, 
contain an account ot the school; see especially I ni<jue\ ille, 
L'Aniien ligime et la }: eolation cli. iii.; Taine, Les Oinyiu> dt la 
Incline lontempoiainr, vol. i. ; 1 \. Stourm, Les Finances Jt Tallinn 
rt'gimc ct dr la n eolation (188*,); Droz, Histone dit eigne dr i.oitis 
XVI.) also h. de Lavergne, kionomistes francai s du .YF/// r sncle) 
II. lliggs, The I ‘hv ■>:<>< r,iT (London, 1807, with authorities). 

PHYSIOGNOMY, the English form of the middle Greek 
<f)\HTLoyr<»/ju'a. a contraction of the classical (jyvcrioyvtofioria 
(from <f>rert<;, nature, and yiio/uov, an interprets), (i) a term 
which denotes a supposed science tor the “ discovery of the 
disposition <>f the mind by the lineaments of the body ” (Bacon); 
(2) is also used colloquially as a svnonym for the face or outward 
appearance, being variously spelled by the old writers : jysenamy 
bv Lydgate, phistwmi in Ldall s translation of Erasmus on 
Mark iv., physiwmie in Haiti’s luiglish Votaries (i. 2, p. 4.;), and 
fhnomie in All's H ell that ends Well, iv. 5 (first folio). 

Physiognomy was regarded bv those who cultivated it as a 
twofold science : (1) a mode of discriminating character by the 
outward appearance, and (2) a method of divination from form 
and feature. On account of the abuses of the latter aspect of 
the subject its practice was forbidden by the English law. By 
the act of parliament T7 George II. c. 5 (174;) all persons pre- 
tending to have skill in physiognomy were deemed rogues and 
vagabonds, and were liable to be publicly whipped, or sent to 
the house of correction until next sessions. 1 The pursuit thus 
stigmatized as unlawful is one ot great antiquity, and one which 
ifi ancient and medieval times had an extensive though now 
almost forgotten literature. It was verv earlv noticed that the 
good and evil passions by their continual exercise stamp their 
impress on the face, and that each particular passion has its own 
expression. Thus lar physiognomy is a branch of physiology. 
But in its second aspect it tombed divination and astrology, of 
which Galen - says that the physiognomical part is the greater, 
and this aspect of the subject bulked largely in the fanciful 
literature of the middle age-,. There is evidence in the earliest 
classical literature that physiognomy formed part of the most 
ancient practical philosophy. Homer was a close observer of 
expression and of appearance as correlated with character, as 
is shown by his description of Thersites ‘ J * and elsewhere. Hippo- 
crates, writing about 450 n.c., expresses his belief in the influence 
of environment in determining disposition, and in the reaction 
of these upon feature, 1 a view in which be is supported later 
by Trogus. Galen, in his work llcpl t<?>v rfy? i y/ 6 d>v } having 
discussed the nature and immortality of the soul, proceeds in 
eh. vii. to a brief study of physiognomy (cd. Kuhn iv. 705). 
In this passage he deprecates current physiognomical specula- 
tions, saying that he might criticize them but feared to waste 
time and become tedious over them. In chapter viii. he quotes 
with approbation the Hippocratic doctrine referred to above ; and 

1 The Act y) Kli/ahoth r. 4 (1507-1508) dec hired “all persons 
favning to have knowledge of Phisiognomie or like Fautusticall 
Ymaginacious ” liable to “ be stripped naked from the middle up- 
wards ami openly whipped until his bodv be bloudye.” This was 
modified by 14 Anne r. 20 (1714), still further by 17 George II. r. 5, 
which was re-enacted bv the Vagrancy Act 1824. This last act only 
spec Hies palmistry. 

- Galen, FI»ol KaranXlo-fu's TrpoyvwrtTiKa fed. Kilim xix. 540) 

3 / ad, ii. 214. See also Blackwell’s I m/turv (2nd od., 1 740), p. 440. 

A ph ftf)gnomical study of the Homeric heroes is given by Malalas, 
Chronogr. ed. Dindorf, v. 105. • 

4 Ilf pi fa'pwi/, vfidrwv, tuttwv (cd. Kiihn, i. 547). 


in a later work, Ilc/n fcaraKA.! crews irpoyi'woTiK'a, he speaks of Gu- 
ild vantage of a knowledge of physiognomy to the physician. 5 
Wc learn both from lamblielius 0 and Porphyry 7 that Pytha- 
goras practised the diagnosis of the characters of candidates for 
pupilage before admitting them, although he seem,, to have 
discredited the current physiognomy of the schools, as he 
rejected Cylo, the Grotonian, on account of his prnfcjsing these 
doctrines, and thereby was brought into some trouble. 8 Plato 
also tells 11s that Socrates predicted the promotion of Alcibiades 
from his appearance; and Apuhtins ,J speaks of Socrates recog- 
nizing the abilities ol Plato at first view. On the other hand, it 
has been recorded by Given.) 1(1 that a certain physiognomist, 
Zopyrus. who professed to know the habits and manners of men 
from their bodies, eves, fare and forehead, characterized Socrates 
as stupid, sensual and dull (bard us), “ in quo Alcibiades cachin- 
num dir it u r sustulisse.” Alexander Aphrodisiensis adds that, 
when his disciples laughed at the judgment, Socrates said it was 
true, for such had been his nature before the study of philosophy 
had modified it. Zopyrus is also referred to by Maximus Tyrius 11 
as making his recognitions intuitu solo.” 

That one's occupation stamps its impress on the outward 
appearance was also noticed at an early period. In the curious 
poem in the Sallier papyrus ( 1 1 .), writ ten about 1800 u.c., Duan, 
son of Kliertu, expatiates on the effects of divers handicrafts on 
tin- workmen as compared wkh the elevating influences of a 
literary life. 1 - Josephus tells us that Caesar detected the pretence 
of tin' spurious Alexander by his rough hands and surface. lJ 

The first systematic treatise which has come down to us is 
that attributed to Aristotle, 1 1 in which he devotes six chapters 
to the consideration of the method ol study, the general signs 
of character, the particular appearances characteristic of the 
dispositions, of strength and weakness, of genius and stupidity, 
ol timidity, impudence, anger, and their opposites, &e. Then 
he studies the physiognomy of the sexes, and the characters 
derived from the different features, and from colour, hair, body, 
limbs, gait and voice. He compare's the varieties of mankind 
to animals, the male to the lion, the female to the leopard. The 
general character of the work inav be gathered from the following 
specimen. While discussing noses, he says that those with 
thick bulbous ends belong to persons who are insensitive, 
swinish; sharp tipped belong to the irascible, those easily 
provoked, like dogs; rounded, large, obtuse noses to the mag- 
nanimous, the lion like; slender hooked noses to the caglc-iike, 
the noble but grasping; round-tipped retrousse noses to the 
luxurious, like barndoor fowl; noses with a verv slight notch 
at the root belong to the impudent, the crow-like; while snub 
noses belong to persons of luxurious habits, whom he compares 
to deer; open nostrils are signs of passion, cYe. 

'l'he practice of physiognomy is alluded to in many of the 
Greek classics. 15 Apinn speaks of the metoposeopists, who judge 
by the appearance of the face, and Glean tlies the Stoic says it is 

dp. (it. \ix. 440. 

'* Ilfjn (Uov llvOayofHKtw A Ayus, i. i 7, 49 (Amsterdam, 1707). 

7 He rita Pvihagornc , p. 1 0 ( Amsterdam, 1707). This author tells 
us that lie applied the same rule to lus friends. See also Aldus 
Gellius, i. ix. 

s / amblichu p. ,jy. 

'* Dr dog mate Platonis , i. 5O7, p. 41 (T.cidm, j 7* 1 4 ) . 

10 Tusntl. qmicstmmnn , iv. 47. Dr fatu, v. 

J1 Diss. xv. 147 (Cambridge, 1704). 

*- Select Papyri, PI. xv., \i\., and (Anas Iasi) ibid., exwni., ( xxxui. 

i:f A nt. xvii. 12, 2. 

11 Authors diflrr in thHr view s as to its authentic ity, but Hiogenes 
I.aerlius (v. 22) and Stobaeus (Semi, clxxxix.) l>oth b«*lievc it to be 
genuine. The chief difficulty is the reference to a certain sophist, 

1 >ionysius, hut this is piobablv an interpolation. There are phy- 
siognomic references in oilier writings of Aristotle (ef. Anal. f>r. ii. 
1.40; Hist. anim. i. 8, Arc.) suftii ient 10 j ustify the at 1 ribution nt the 
1 realise to him. On this, see Franz, Preface, p. vi. scq., of his Si rip- 
lores phvswgnomiar eeteres (Leipzig, 1780). 

in See an interesting paper on “ Stretching and Yaw ning as Signs 
of Madness,” l>v Professor Uidgeway (Trans. Camh. Phil. Soc. i. 
2oi), which refers to Aristoph. Wasps, 642, with which he compares 
Plautus, Menarchmi , 270. Other references exist to phvsiognomy 
in Fassiodorus, Isidorus, Melctius and IScmesius, but none of any 
great importance. 
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pos.'-iblc to tell habits from the aspect (rf. Ecclus. xix. 29, 30). 
Polemon (r. a.d. rso) compiled a treatise (published 1534, in 
Latin) on the .subject, similar in character to that of Aristotle; 
but he exci Is in graphic descriptions of different dispositions, 
and differs only from Aristotle in some of his animal comparisons. 
A more important work was written by a converted Jew, 
Adamant ius, about A.b. 415. This is in two books, the first on 
the expression of the eye, the second on physiognomy in general, 
mostly Aristotelian in character. 

Among the Latin classical authors Juvenal, Suetonius and 
Plinv in well-known passages refer to the practice of physiog- 
nomy, and numerous allusions occur in the works of the Christian 
Fathers, especially Clement of Alexandria and Origen (for 
example, the familiar passage in his work against Celsus, i. 33). 1 

While 1 he earlier classical physiognomy was chiefly descript i\ e, 
the later mulieval authors particularly developed the predictive 
and astrokr.ical side, tluir treatises often digressing into chiro- 
mancy, onvehornancy, Hidoman' v, podoscopy, spasmatomanev, 
and other branches of prophetic folk-lore and magic. 

Along wi'h the medical science of the period the Arabians 
contributed to the literature of physiognomy; *Ali b. Rage I wrote 
a book on naevi ; R hazes (1040) devoted several chapters to it; 
and A vermes ( 1 165) ma.de many references to it in his De sanitate, 
p. 82 (Leiden, 1537). Avicenna also makes some acute physio- 
gnomical remarks in his Dr animatibns , which was translated by 
Michael Scot about 1270. Among medieval writers Albertos 
Magnus (born 1205) demotes much of the second section of his 
Dr animatibns to phvsiognomv; but this chiefly consists of 
extracts from Aristotle, Polemon and Loxus. ITc* does not enter 
into tht' animal comparisons of his predecessors, but occupies 
himself chiefly with simple descriptive physiognomy as indicative 
of character; and the same is true of the scattered references 
in the writings of Duns Scot us and Thomas Aquinas. The 
famous sage of Balwearie, Michael Scot, while court astrologer 
to the emperor Frederick II., wrote his treatise Dr hominis 
phisiognomia, much of which is physiological and of curious 
interest. It was prohablv composed about 1272, but not 
printed until 1477. This was the first printed work on the 
subject. Physiognomy also forms the third part of his work 
Desrrrrlis naturae . In 1335 Pietro d'Ahano ol Padua delivered 
in Paris a course of lectures on this subject (afterwards edited 
by Blondus, 1544), a few years before he was burned for 
heresy. 

The T(>th centurv was rich in publications on physiognomy. 
The works of the classical authors before mentioned were printed, 
and other treatises were published bv John do Indagine, (orles, 
Andreas Gorviis, Michael Blnndus, Janus Cornaro, Anselm 
Douxciel, Pompeius Ronnseus, drat ji.ro Ins, Lucas Gauricus, 
Trieassus, Cardanus, Taisnierus, Magnus Ilund, Rothman, 
Johannes Padnvanus, and, greatest of all, Giambattista della 
Porta. The earliest English works were anonymous : On the 
Art of Foretelling Future Events by Inspection of the Hand (1504), 
and A Pleasant Introduction to the Art of Chiromancie and 
Physiognomic (1588). Dr Thomas Hill’s work. The Contempla- 
tion of Manhyndc , conlayning a singular Discourse after the Art 
of Physiognomic, published in 1571 , is a quaintly w r ritten adapta- 
tion from the Italian authors of the day. The undated book on 
moles and naevi bv “Merlin Britannicus,” after the model of 
Ali ibn Ragel, is of about the same date. 

The development of a more accurate anatomy in the 17th 
century seems to have diminished the interest in physiognomy, 
bv substituting fact for fiction; and consequently the literature, 
though as great in quantity, became less valuable in quality. 
The principal writers of this age were T. Campanclla, Clement, 
R. Goclcnius, Timpler, J. F. Gallimard, Moldenarius, Septalius, 
Saunders, C. Lebrun (a precursor of Charles Bell), Flsholz, dcla 
Belliere, ). Evelyn (in the appendix to Numismatd ), Baldus, 
Bulwer (in his Pathomyotomia ), Fuchs, Spontoni, Ghiraddli, 

1 For Scriptural allusions to physiognomy sec Vecchius. Ohserva- 
tiones in div. script. (Naples, 1641). Ollier classical references arc 
contained in the Proocmiufh, to the 1503 edition oi the works of 
Baptista Portae. 


j Chiaramonti, A. Ingegneri, Finella, De la fhambre, Zanardus, 
R. Fludd, and others of less importance. 

The iSth century shows a still greater decline of interest in 
physiognomy. Historians of philosophy, like J. Mcursius and 
Franz, re-edited some of the classical works, and G. G. Fiillcborn 
rexiewed the relation of physiognomy to philosophy. Indeed, 
the only name worthy of note is that of J. Is.. Lavater (q. v.). 
The other authors of this centurv are Peuschel, Spun, Schutz, 
Wegelin, J. Pernetti. Girtanner, Grohmann, and several anony- 
mous writers, and from the anatomical side G. M. Lancisi, 
J. Parsons and Peter Camper. The popular style, good illustra- 
tions and pious spirit pervading the writings of Lavater have 
given to them a popularity they little deserved, as there is no 
system in his work, which chiefly consists of rhapsodical corn 
merits upon the several portraits. Having a happy knack of 
estimating character, especially when acquainted with the 
histories of the persons in question, the good pastor contrived 
to write a graphic and readable book, but one much inferior 
to Porta's or Aristotle’s as a systematic treatise. The treatises 
of Nicolai and of Lichtcnbcrg were written to refute his theory. 
With Lavater the descriptive school of physiognomists may be 
said to have ended, as the astrological physiognomy expired 
w ith De la Belliere. The few works which have since appeared, 
before the rise of the phvsiologieal school ol Sir Charles Bell and 
Charles Darwin, are undeserving of notice, the development of 
phrenology having given to pure physiognomy the coup de grace 
by taking into itself whatever was likely to live of the older 
science. The writers of the i <>t h century are Hdrstig, Maas, 
Rainer, Thon£, A. Sldhr, Selilcr, Dr Rubels, Polli, Cardona, 
Mastriani, Diez, Cams, Piderit, Burgess and P. Gratiolet. 

The physiological school of physiognomy was foreshadowed 
bv Parsons and founded by Sir Charles Bell, whose Essay on 
the Anatomy of the Expression , published in 1806, was the first 
scientific study of the physical manifestation of emotions in 
the terms of the muscles which produce these manifestations. 
In the later editions of this essav the thesis is elaborated with 
greater detail. Moreau’s edition of Lavater, in 1807, was some- 
what along the same lines. In 1817 Dr Cros*of Glasgow wrote 
his defence of a scientific physiognomy based on general phvsio- 
logieal principles. The experiments of G. B. A. Duehenrte 
(Meranisme de la physiognomic humaine , Paris, 1.S62) showed 
that bv the use of electricity the action of the separate muscles 
could be studied and by the aid of photography accurately 
represented. These observations confirmed by experimental 
demonstration the hypothetical conclusions of Bell. The 
machinery of expression having thus been indicated, the con- 
nexion of the physical actions and the psychical state was made 
the subject of speculation by Herbert Spencer ( Psychology, 1855). 
These speculations were reduced to a system bv Darwin (Expres- 
sion of Emotions , 1872), who formulated and illustrated the 
following as fundamental physiognomical principles: — 

1. Certain complex acts arc of direct or indirect service, under 
certain conditions of flic- mind, 111 order to relieve nr gratify certain 
sensations or desires; and whenever the same state's of mind are 
induced the same sels ol actions tend to be performed, even when 
they have ceased to he ol use. j. When a directly opposite state 
ol mind is induce* 1 to one with which a definite action is correlated, 
there is a strong and involuntary tendency to perform a reverst' 
action. 4. When the sensorium is strongly excited nerve force 
is generated in excess, anti is transmitted in definite directions, 
depending on the connexions of nerve-cells and on habit. 

The last of these propositions is adversely criticized by P. 
Mantegazza as a truism, but it may be allowed to stand with the 
qualification that we are ignorant concerning the nature of the 
influence called “ nerve-force.” It follows from these proposi- 
tions that the expression of emotion is, for the most part, not 
under control of the will, and that those striped muscles are the 
most expressive which arc the least voluntary. To the fore- 
going mav be added the following three additional propositions, 
so as to form a more complete expression of a physiognomical 
philosophy : 

4. Certain muscles concerned in producing these skin-folds be- 
come strengthened by habitual action, and when the skin diminishes 
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in elasticity and fullness with advancing age, the wrinkles at 
right angle.** to the course of the muscular fibres become permanent. 
5. To some extent habitual muscular action ol this kind may, by 
affecting local nutrition, alter the contour of such bones and cartilages 
as are related to the muscles of expression. <>. It the mental dis- 
position anil proneness to action are inherited by children lrom then- 
parents, it may be that the facility in, and disposition towards, 
certain forms of expression are in like manner matters of heredity. 

Illustrations of these theoretic propositions are to be found in 
the works of Bell, Duchenne and Darwin, and in the later publi- 
cations of Theodor Pidcrit, Mi mi he und Physiognomik (1886) and 
Mantegazzu, Physiognomy and Expression (1890), to which the 
student mav be referred for further information. 

For information on ;irtistic anatomy as applied to physiognomy 
see the catalogue of sixty two authors by Ludwig Choulant, lie 
srhii htc und Bibliographic tier anatomist hen Abbildum Ax. (Leipzig, 
1852), arid the works of the authors (‘numerated above, especially 
those of Aristotle, Fran/, Porta, C ardan, Corvus and Ihilwer. For 
physiognomy of disease, besides tin* usual medical handbooks, see 
Cabuchet , J’ssai stu /'expression de la face dans les maladies (Pans, 
1801); Mantegazza, Physiology of Pain (1893), and l’olli, Saggio 
di fisiognomoma e potognomonia (1837). For ethnological physio- 
gnomy, see amongsL older authors Cratarolus, and amongst moderns 
the writers cited in the various textbooks on anthropology, especially 
Schadow, Ph\ )>w>iomies nationals (1835) and Park Harrison. Jotnn. 
Anthrop. Inst . (1883). 'The study of the physical characteristics of 
criminals is discussed at great length by Loinbroso, L'Uomo delin- 
quent e (1897); Fern, L'Omindiu (1895); von Baer, Per X'abteihcr 
(1893) ; Laurent, Les Habitues des prisons (1890) ; and llavelock Lllis, 
I he Criminal (1901). (A. Ma.) 

PHYSIOLOGUS, the title usually given to a collection of some 
fifty Christian allegories much read in the middle ages, and still 
existing in several forms and in about, a dozen Kastcrn and 
Western languages. As nearly all its imagery is taken, lrom the 
animal world, it is also known as the Bestiary . 'Then; can be 
hardly a doubt about the time and general circumstances of its 
origin. Christian teachers, especially those who had a leaning 
towards Gnostic: speculations, took ail interest in natural history, 
partly because of certain passages of Scripture that they wanted 
to explain, and partly on account of the divine revelation in the 
book of nature, of which also it was man's sacred duty to take 
proper advantage % Both lines of study were readily combined 
by applying to the interpretation of descriptions of natural 
objects the allegorical method adopted for the interpretation of 
Biblical texts. Now the early ('Kristian centuries were* anything 
but a period of scientific research. .Rhetorical accomplishments 
were considered to be the chief object of a liberal education, and 
to this end every kind of learning was made subservient. 1 tistead 
of reading Aristotle and other naturalists, people went for 
information to commonplace books like those ot Aeiian, in which 
scraps of folk-lore, travellers' tales and fragments of misappre- 
hended science were set lorth in an elegant style. Theulogk.il 
writers were not in the least prepared to question the worth of 
the marvellous descriptions of creatures that were current in 
the schools on the faith of authorities vaguely known as “ the 
history of animals/' “ the naturalists/’ and “ the naturalist ” in 
the singular number (^WioAdyos). 1 So they took their notions 
of strange beasts and other marvels of the visible world on 
trust and did their best to make them available for religious 
instruction. In some measure wc find this practice adopted bv 
more than one of the Fathers, but it was the Alexandrian school, 
with its pronounced taste for symbolism, that made the most of 
it. Clement himself had declared that natural lore, as taught 
in the course of higher Christian education according to the 
canon of truth, ought to proceed from “ cosmogony ” to “ the 
theological idea,” 2 and even in the little that is left of the works 
of Origen we have two instances of the proceeding in question. 
And yet the fact that these reappear in the Physiologus would 
not suffice to stamp the work as a series of extracts from Alex 
andrian writings, as parallels of the same kind can be adduced 

1 Origen, Set. in Jerem. xvii. it, tv tt) ir tpl (d> wv laropta. ; 
Epiphan. Adv. haer. i. 3, p. 273 (el. D. Petav), £>9 < paviv ol 
<pv<uo\ 6 yot ; Origen, Horn, xvii., in Gen. xliv. g, “ iiain physiologus 
de catnlo lecmis scribit." 

Strom., iv. p. 5b/} (ed. Potter), 77 7 ovv Kara rbv rr)S iArjOetas nav 6 va 
yva>crTiKT)$ irapaboff fws <pvini>Aoyia, fiaAAov 5 f firoirTfta, 'ttt tup nepl 
KotTfioyovlas fjprifrat \ 6 you, ivOivdt kva&alvouaa Brl to OeoAoyiKhv ClSos. 


from Epiphanius (be. cit.) and Ephraem Svrus (Opp. Syr. ii. 
t;, 130). Father Cahicr would even trace the book to Tatian, 
and it is true that that hcresiarch mentions a writing ol his own 
upon animals. Still, the context in which the quotation occurs 
makes it evident that the subject matter was not the nature ol 
particular species nor the spiritual lessons to be drawn therefrom, 
but rather the place occupied by animal beings in the system of 
creation. On the other hand, the opinion of Cardinal Pitra, 
who referred the Physiologus to the more orthodox though 
somewhat peculiar teaching of the Alexandrians, is billy borne 
out bv a dose examination of the irregularities ol doctrine 
pointed out in the Physiologus by Cahier, all of which are to be 
met with in Origen. The technical words by which (he process 
of allegorizing is designated in the Physiologus , like cp/opaa, 
OetofjLa, dvaytoyij, tWXrjyopCa, are familiar to the students 
f Alexandrian exegesis. Jt lias, moreover, been remarked 
that almost all the animals mentioned were at home in the 
Egypt oi those days, or at least, like the elephant, were to be seen 
there occasionally, whereas the structure of the hedgehog, for 
instance, is explained by a reference to the sea-porcupine, better 
known to fish-buyers on the Mediterranean. The fables of the 
phoenix and of the conduct of the wild ass and the ape at the 
time of the equinox owe their origin to astronomical symbols 
belonging to t lit- Nile country. 3 In both chapters an Egyptian 
month is named, and elsewhere the antelope bears its Coptic 
name of “ antholops.” 

That the substance of the Physiologus was borrowed from 
commentaries on Scripture 4 is confirmed by many of the sec- 
tions opening with a text, followed up by some such formula as 
but the Physiologus says.” W hen zoological records iailed, 
Egvpto-Hellenie ingenuity was never at a loss for a fanciful 
invention distilled from the text itself, but which to succeeding 
copyists appeared as part of the teaching of the original Physio - 
lugns. As a typical instance we may take the chapter on the 
ant-lion — not the insect, but an imaginary creature suggested 
bv Job iv. 11. The exceptional Hebrew’ for a lion (lavish) 
appeared to the Scptuagint translators to call for a special 
rendering, and as there was said to exist on the Arabian coast 
a lion-like animal called “ myrmex ” (see Strabo xvi. 774; 
Aeiian, A .A., vii. 47) they ventured to give the compound noun 
” myrmekoleon.” Alter so many years the commentators had 
lost l he key to this unusual term, and only knew that in common 
Greek “imrmex” meant an ant. So the text “ the invnne- 
koleon hath perished for that he had no nourishment ” set. them 
pondering, and others reproduced their meditations, with the 
| following result : “ The Physiologus relates about the ant-lion : 

his father hath the shape of a lion, his mother that ol an ant; 
- the father livetli upon llesh, and the mother upon herbs. And 
these bring forth the ant-lion, a compound of both, and in part 
like to either, for his lore part is that of a lion, and his hind part 
i like that ol an ant. Being thus compost'd, he is neither able 
| to cat. llesh like his father, nor herbs like his mother; therefore 
he perisheth from inanition ” ; the moral follows. 

At a later period, when the ('hurch had learnt to look with 
suspicion upon devotional books likely to provoke the scoffing 
of some and lead others into heresy, a work of this kind could 
j hardly meet with her approval. A synod of Pope Gclasius, held 
j in 496. passed censure, among others, on the “ Liber Physiologus, 
; qui ah haerctieis conseriptus est et tt. Ambrosii nomine signatus, 
j apocrvphus,” and evidence has even been offered that a similar 
sentence was pronoun* ed a century before. Still, in spite of 
such measures, the Physiologus, like the ('hurch History of 
, Eusebius or the Pastor of Hernias , continued to be read with 
| general interest, and even Gregory the Great did not disdain 
| to allude to it on occasion. Vet the Oriental versions, which 
| had certainly nothing to do with the Church of Rome, show that 
1 there was no systematic revision made according to the catholic 
! 

3 Cp. Leemaus on Horapollo i. 16, 34. 
j 4 Including the Apocrypha. See the Icelandic account of the 
J elephant, also a decidedly Alexandrian fragment upon the /za/vyos, 
founded upon 4 Macc. i. 3, which has £ot. into the scholia upon the 
Odyssey xviii. 2 (ii. 533, cd. Dindorf, Oxford, 1855). 
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standard of doctrine*. The book remained essentially the same, 
alb. il great liberties were taken with its details and outward 
form. There must have been many imperfect copies in circula- 
tion, from which people transcribed such sections as they Jound 
or chose, and aiterwards completed their MS. as occasion served. 
Some even rearranged the contents according to the alphabet 
or to zoological affinity. So little was the collection considered 
as a liiersm work with a definite text that every one assumed a 
right to abridge or enlarge, to insert ideas of his own, or fresh 
scriptural quotations; nor were the scribes and translators bv 
any means scrupulous about the names of natural objects, and 
even the passages from Holy Writ. Physiologus had been 
abandoned by scholars, and lei t to take its chance among the 
tales and traditions of the uneducated mass. Nevertheless, or 
rather for this very reason, its symbols found their way into 
the rising literature of the vulgar tongues, and helped to quicken 
the 1 alley ot the artists employed upon church buildings and 
furriture. 

1 he history of the Physiologus has become entwined from the 
beginning with that of the commentaries on the; account of 
creat’on hi Heliosis. The principal production of this kind in 
our possession is the Hexacmcron ot basil, which contains several 
passages very like those of the Physiologus. For instance, in 
the .seventh homily the table of the nuptials of the viper and the 
conger-eel, known already to Aclian and Oppian, and proceeding 
from a curious misreading of Aristotle {Hist. An. x. 4, 540 b, 
tiekk.), serves to point more than one moral. Notwithstanding 
the difference in theologv, passages of this kind could not but'he 
welcome to the admirers of the Alexandrian allegories. J11 tact 
a medley from both basil and the Physiologus exists under the 
title of the Hcxacmcron el Kustathius; sonv* copies of the first 
bear as a title 11 tpi </>e<rioA.oyms', and in a Milan MS. the 
“ morals ’’ of the Physiologus are ascribed to basil. 'The la vden 
Svriae is supplemented with literal extracts from the latter, and 
the whole is presented as his work. Other copies give the 
names uf Gregory Theologus,, Kpiphanius, Chrysostom and 
Isidore. 

As far as can he judged, the emblems of the original Physio 
logos were the following : (1) the lion (footprints rubbed out with 
tail; sleeps with eves open; cubs receive life only three da vs 
after birth bv their lather’s breath); (2) the sun-lizard (restores 
its sight by looking at the sun); (4) the eharadrius (Dent. xiv. 
16; presages recovery or death of patients); ( j) the pelican 
(recalls its young to life by its own blood); (5) the owl (or nvkti- 
knrax: loves darkness and solitude); (0) the eagle (renews its 
youth by sunlight and bathing in a iountain); (7) the phoenix 
(revives from fire); (8) the hoopoe (redeems its parents irom the 
ills of old age); (9) the wild ass (suffers no male besides itselt); 
(10) the viper (born at the cost of both its parents’ death); (11) 
the serpent (sheds its skin; puts aside its venom before drinking; 
is afraid ut man in a state ot nudity ; hides its head and abandons 
the rest of its body); (12) the ant (orderly and laborious; prevents 
stored grain from germinating; distinguishes wheat from barley 
on tlit; stalk); (13) the sirens and onorentaurs (Jsa. xiii. 214 22; 
compound creatures); (14) the hedgehog (pricks grapes upon 
its quills); (15) the fox (catches birds bv simulating death); 
(to) the panther (spotted skin; enmity to the dragon; sleeps for 
tlir^e days alter meals; allures its pre\ by sweet odour); ( tj) the 
sea tortoise (or aspidoehelone; mistaken bv sailors for an island); 
i jS) the partridge (hatches eggs ol other birds); (19) the vulture 
(assisted in birth by a stone with loose kernel); (20) the ant-lion 
(able neither to take the one food nor to digest the other); 

( 2t) the weasel (conceives by the mouth and brings forth bv the 
car); (22) the unicorn (caught only by a virgin); ( 14) the heaver 
(gives up its testes when pursued); (24) the hyaena (a her- 
maphrodite)^ 25) the otter(cnhydris; enters thecroeodile’smonth 
to kill it); (20) the ichneumon (covers itself with mud If) kill 
the dragon; another version of No. 25); (27) the crow (takes but 
one consort in its life); (28) the turtle-dove (same nature as No. 
27); (20) the frog (either Hying on land and killed in- rain, or in 
the water without ever seeing the sun); (40) the stag (destroys I 
its enemy the serpent); (41) the salamander (quenches fire); j 
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(32) the diamond (powerful against all danger); (33) the swallow 
(tarings forth but once; misreading of Aristotle, Hist. An. v. 13); 
(34) the tree called peridexinn (protects pigeons from the serpent 
bv its shadow); (35) the pigeons (of several colours; led by one 
of them, which is of a purple or golden colour); (46) the antelope 
(or hydrippus; ('aught by its horns in the thicket); (47) the fire- 
flints (of two sexes; combine to produce fire); (38) the magnet 
(adheres to iron); (39) the saw-fish (sails in company with ships); 
(40) the ibis (fishes only along the shore); (41) the ibex (descries 
a hunter from afar); (42) the diamond again (read “ carbuncle ”; 
found only by night); (43) the elephant (conceives after partaking 
of mandrake; brings forth in the water; the young protected 
from the serpent by the father; when fallen is lifted up only by a 
certain small individual of its own kind); (44) the agate (em- 
ployed in pearl-fishing); (45) the wild ass and ape (mark the 
equinox); (4k)) the Indian stunt* (relieves patients of the dropsy); 
(47) the heron (touches no dead fxulv, and keeps to one dwelling- 
place); (48) the sycamore (or wild fig; grubs living inside the 
fruit and coming out ); (49) the ostrich (devours all sorts of things ; 
forgetful of its own eggs). Besides these, or part of them, 
certain copies contain sections of unknown origin about the bee, 
the stork, the tiger, the woodpecker, the spider and the wild 
boar. 

The ('.reek text of the Physiologus exists only in late MSS., and 
has to be corrected from the translations. In Syriac \vc have a lull 
copy in a 12th century Leyden MS., published in J. P. N. Land's 
Aneedota swine a ; thirty two chapters with the “ morals ” lelL out 
in a very late Yalic.1.11 copy, published by Tychsen; and about the 
same number in a late MS. of the British Museum ( \dd. 25S78). 
in Armenian Pitra gave some thirty-two chapters trom a Paris MS. 
(14th century). The Adhiopie exists both in London and Paris, 
and was printed at Leipzig by I >r llomiucl in 1877. I11 Arabic 

we liavt fragments at Paris, of which Kenan tianslaled a specimen 
tor the Spicilcgiitm s<drsmense t and another version ol thirty-seven 
chapters at Leiden, probably the work ot a monk at Jerusalem, 
which Laud translated and printed with the Syriac. The Latin 
MSS. ot Bern are, alter the Vatican glossary of Ansileubus, the oldest 
<*f which we know; then- are others in sevc nil libraries, and printed 
editions by Mai, H eider and Cahier. Besides these, a few i ragmen is 
of an old abridgment occur in Vallarsi's edition of Jerome’s works 
(vol. xi. col. 2 J 8) . A metrical P/tvsiologus of l*iL twelve chapters 
is the work of Theobaldtis, probably abbot of Monte Cassino (a.i>. 
1022 1045). From this was imitated the Old Fuglish fragment 
printed by Th. Wright, a.nd afterwards by Maetzner; also the Old - 
French Sensuvt tr best ini re d* amain s. The prose Physiologus was 
done into Old High Herman Ix-fore 1000, and aiterwards into rhyme 
in the same idiom; si in e Von der Hagen (1824) its various forms 
have tound ca-n lnl editors among the leading Germanists. The 
Icelandic', in a Copenhagen MS. of the 14th century, was printed by 
Professor I h. Mobius in his Analecta novrocna (2nd ed., 1877); at 
Ihe same time lie ga\ e it in Oilman in J )r Mommel’s Aethiopic 
publication. Some \nglo- Saxon metrical fragments are to be 
found in (’.rein's liildiotlich , vol. i. The Provencal ( r . 1250), pub- 
lished in Bartscli's Clivcstomnthie pvoeencale, omits the “ morals,” 
but is remarkable lor its peculiarities of iurm. Bel ore this then* 
h. i,i 1 been translations into French dialects, as by Philippe de Thaun 
( 1 1 2 J ) , by Guillaume, “ Here de Normandie,” also, about the same 
period, by Pierre, a clergyman ot Picardy. All the Old French 
materials have not vet been thoroughly examined, and it is tar 
from improbable that some ver -.intis ol the* bonk cither remain to 
be delected or arc.* now lost past recovery. A full account, ol the 
history ol the l ) hysiologus should also embrace the subjects taken 
Irom it in the production-, ot Christian art, the parodies suggested 
by the original work, e.g. the licstinivc it' amour by Richard de 
Fonrnival, and finally the traces le t L by it upon the encyclopaedical 
and literary work ol the later middle ages. 

Nearly all the inhumation now obtainable is i*> be tound in the 
following" works and such as arc* there quoted ; .S’, Ppiphamus ad 
phvsiofngmn, ed. Ponce de Leon (with woodcuts) (Rome, 1587); 
another edition, with copper plates (Antwerp, 1588); .S’, t-.ustnthu m 
licxahcmeron (ommentauus, ed. Leo Allatius (Lyons, 1029; c.f. H. 
van Ht-rwerden, P.xert itt. ( lilt., pp. 180 182, Hague, 1802;; Physio- 
l<*gii\ M ed. ( ). (’.. Tyehsi-n (Kotsock, 1794); Classic i aititorc s, 
ed. Mai, vii. 585-500 (Rome, 1845); G. Hcidrr, ill Archiv 
fur Kiint/e dsierrruh. Ce^eiueht^jiiellen ii. 515 seep (Vienna, 1850); 
Cahier and Martin, Melanges d'an lieo/ogie, tVc. ii. 85 seq. 
(Paris, 1851), iii. 204 seq. (1854), iv. 55 seep (1050); Cahie r, Xouvcaux 
melanges (1.871), p. mn-cq.; J. B. Pitra, S/'o ilegium tdesmen sc iii., 
xh ii. seq., 448 seep, 4 Kg 545 (Paris, 1855) ; Maetzner, Altcngl. Sprach - 
pruben (Berlin, 1807), vol. i. pi. i. p. 55 set p; J. Vic dor fr’arus, Gesch. 
der Zoologic (Munich, 1872), p. 109 seq.; J. P. N. Land, Ana dot a 
a yrnua (Lcialen, 1874), iv. 51 se«p, 115 seq., and in Verstagen 
en Mededeehngeu (lev koii. A? ad. ran Wctenschappen , 2nd series, 
vol. iv. (Amsterdam, 1871); Mobius and Hommel in their 

xxi. iSa 
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publication* quoted above. Sec also Lauchcrt, GescJnch/e dcs 
t'hyswi>>$us (Stra>sburtf , liSSq) and 1 C. 1 ’eter.s, thv gnt\hisihc 
Physioioi;its itnd Mint' one Utah si hen tjhersetzun^cn (Berlin, i8gS). 

PHYSIOLOGY (from Gr. </>i : (ris, nature, and A<>yns\ discourse), 
the science or theory of the properties, processes and functions 
of living organisms. Physiology is distinguished trom anatomy 
as dealing specifically with the functions ol an organism, rather 
than its structure. The two main branches of the science arc 
animal and plant (vegetable) physiology, and in animal phvsio 
logv that ol man stands out as primarily associated with the 
word. 

Ever since men began to take a scientific interest in the 
problems of life two distinct rival explanatory principles of vital 
phenomena have claimed attention : a natural and 
iheory.° 11 mvstieal principle. The first outcome of the 
scientific attempt to explain vital phenomena after 
the natural method and by a unitary principle was the doctrine 
of the Pneuma , held bv the followers of Hippocrates, which 
found its clearest expression in Galen’s system. According to 
this doctrine, the origin of all vital phenomena was a verv line 
substance, the Pneuma. which was supposed to exist in atmo- 
spheric air, to be inhaled into the lungs of man, and thus through 
the blood to reach all the parts of the body, where it produced 
vital phenomena. This doctrine — an attempt to explain the 
phenomena of life which was not altogether natural, but even 
materialistic — was accepted by the middle ages together with 
Galen’s system. With its translation into the Latin spiritus , 
however, the conception of the Pneuma lost its original force. 
The spiritus animates of the middle ages developed ere long into 
mystical powers, the result being the explanation ol vital 
phenomena by a supernatural theory. Not until the scientific 
renaissance of the iOth and 17th centuries did ’Hews again 
undergo a change. After the establishment of a s< ientilie 
method in physiology by William Harvey, and the development J 
of Descartes' mechanical system ol regarding living bodies, the 
natural explanation of vital phenomena once more universally \ 
found favour. Two schools arose, which endeavoured bv • 
dissimilar methofls to find a meehanii al explanation of vital 
phenomena: the iatrophysical, originating with the gifted and 
versatile Borelli, and the iatrochanioil , lounded bv the Dutch- I 
man, F. de la Poe (Sylvius). But when both chemical and 
physical methods of explanation tailed at such problems as, lor ■ 
instance, irritability and evolution, another change in opinion : 
took place. By degrees there (‘merged oik e more the tendency , 
to explain vital phenomena by mystieal means, finding expression 
in the Animism of Stahl, to ({note an example; and in the second 
half of the TXth century' Vitalism , originating in France, began 
its victorious march throughout the whole scientific world. 
Again the opinion came to be entertained that the cause of vital 
phenomena was a mystical power (forte hypcrmeeaniijue) -that ! 
“ vital force ” which, neither physical nor « herniral in its natuie, ! 
was held to be active in living organisms nnlv. Vitalism ! 
continued to be the ruling idea in physiology until about the ! 
middle of the igth century, and its supremacy was only gradu- ' 
ally overthrown by the great discoveries in natural science of i 
that centurv. The chemical discoveries resulting from Wohler's | 
synthesis of urea first showed that typical products of the animal j 
body, the production of which had hitherto been supposed to be ' 
solely the result of the operation of vital force, could be obtained 
artificially by purely chemical methods. Then above all came : 
the discovery of the law' of the Conservation of Energy by Robert * 
Mayer (1814 1878) and Hermann von Helmholtz (1821- 18(14), ! 
and its application to the living organism by Maver, Helmholtz. : 
Pierre Louis Dulong (i 785-1838), Edward Erankland, % Max | 
Rubner and others, to prove that the manifestations of energy j 
by the organism are simply the result of the quantity of potential j 
energy received into the body by means of food. Finally, the ; 
stupendous results arrived at by Darwin and the establishment ! 
of the fundamental law of “ biogenesis " by Ernst Haeckel, 
prepared the way for a natural explanation of the enigma of 
evolution and structure of organisms. Thus bv*the second 
half of the 19th century the doctrine of vital force was definitely 


and finally overthrown to make wav for the triumph of the 
natural method of explaining vital phenomena, which down to 
the present time has continued to spread and fiomish with an 
unparalleled lertilitv. It would, it is true, appear as if in our 
day, after the lapse of half a century, mystical tendencies were 
again disposed to crop up in the investigation of life. Here and 
there is heard once more the watchword of Vitalism. But all 
the so-called nco-vital istic efforts — such as those of Alexander von 
Bunge (180.5 1800), Georg Evon Rindfieisch (b. 183. ), Johannes 
Reinke (b. 1840) and others — have nothing to do with the old 
vitalism. They originate solely in a widespread confusion with 
regard to the boundaries of natural science, their principal 
tendency being to amalgamate psychological and speculative 
questions with problems of purely natural science. In the face 
of all these efforts, which by their unfortunate designations 
of Vitalism and Neo-vitalism give rise to entirely fidse concep- 
tions, and which by their intermingling of psychological ques- 
tions and questions of natural science have led to mere confusion 
in research, it is essential that natural philosophy should be 
called upon to realize its own limits, and above all clearly to 
understand that the sole concern of physical science is the inves- 
tigation of the phenomena of the material world. Physiology, 
as the doctrine of life, must therefore confine itself to t lie material 
vital phenomena of organisms. It is self-evident, however, that 
only such laws as govern the material world will be found 
governing material vital phenomena the laws, that is, which 
have hitherto been brought to their most exact and most logical 
development by physics and chemistry, or, more generally 
speaking, by mechanics. The explanatory principles of vital 
phenomena must therefore be identical with those ot inorganic 
nature- that is, with the principles of mechanics. 

The investigation of vital phenomena in this sense requires, 
in the first place, an exact knowledge of l he substratum in which 
these phenomena are manifested, just as in chemistry ultimate 
and physics a thorough know ledge of the composition Elements of 
of the material world is a necessary premise to the ^dfc. 
investigation <>! the phenomena of inorganic nature. The 
knowledge? of the composition and structure of organisms has in 
the course of the scientific development of anatomy attained 
to an ever-increasing minuteness of detail, without having 
as yet readied a definite limit. The last important step in this 
direction was the discovery by Matthias Jakob Schleidcn 
(1804-1881) and Theodor Schwann (1810-1882) that all organ- 
isms are built up of elementary living structural components, 
namely of cells (see ( ytology). The details of the anatomical 
construction of organisms art* described under various appro- 
priate headings, and a general guide to these will be found under 
Anatomy and Zoology. We would hen; merely point out that 
a cell is the simplest particle of living substance which appears 
to be permanently capable of life. Different elements are 
essential, however, to the existence of the cell — two, at least, so 
lar as has hitherto been discovered— -the protoplasm and the 
nucleus. It must at present be regarded as at least verv 
doubtful whether the centrosume, which in recent times it has 
been possible to demonstrate as existing in vcrj r many cells, 
and which appears sometimes in the protoplasm, sometimes in 
the nucleus, is a general and third independent cell constituent, 
t )n the other hand, the number of special constituent parts which 
appear in various cell-forms is verv large. A question which 
has long been discussed, and which has received special and 
animated attention, is that with regard to the finer structure 
of the cells— with regard, that is, to the protoplasm and the 
nucleus lying in it. Views on this subject have diverged very 
widely, and several totally diverse theories have* been opposed 
to one another. One theory maintains that the living (ell- 
substance has a reticular structure; another, that it is fibrillous. 
According to a third theory, the essence of the construction of 
the cell substance lies in the granules which it contains; and 
according to a fourth, it lies in the ground-substance in which 
these granules are embedded. One view' bolds this ground 
substance to be homogeneous, another regards it as possessing 
a fine foam-structure. It may at present be regarded as 



PHYSIOLOGY 


555 


incontrovertible that living substance is more or less fluid, and 
that there does not exist any general structure for all cell-forms. 
Hut in some special cases all the theories which have been quoted 
are to a attain extent correct. In different cells there are 
reticular, fibrillous and granular differentiations respectively, 
and differentiations in. foam-structure; in many cells, however, 
the protoplasm appears to be beyond doubt homogeneous and 
without a distinct structure, and only under certain conditions 
to assume changing structures. Hut the fact which is of most 
importance for the right understanding of vital phenomena 
is that the cell-substance is always more or less fluid, for only 
in a fluid substratum can such intense chemical processes be 
enacted as are to be found in every living cell. 

Where tin* analytical powers of the microscope in anatomv 
can go no larther, chemical analysis of the composition of the 
cell steps in. By its means the discovery is made that there is 
no elemental y difference between organic and inorganic nature, 
for only such chemical elements :ls arc known to exist in the 
inorganic world an* found in the organic. On the other hand, 
however, the living ('ell-substance possesses chemical compounds 
which find analogues nowhere in inoiganic nature. The charac- 
teristic organic substances which are present in every cell arc 
proteids and proteid-compounds. Besides these theie occur, 
widely disseminated, carbohydrates, fats and other organic 
substances, which partly originate in the decomposition of 
proteids and their compounds, and are partly used for their 
construction. Lastly, there are in addition great quantities of 
water and some inorganic suits. 

Such are the structure and composition of the substratum j 
in which vital phenomena play their part. When we consider 1 
General vital phenomena themselves in the various living 
Phenomena organisms in protista, plants, animals, man — there 
of Ufe. up] tears an incalculable diversity of phenomena. 
Here, however, as in the case of the structure ol organisms, 
we have to analyse and to penetrate ever farther and deeper 
till we reach the fundamental phenomena. We then find 
that the great variety of vital manifestations may be traced 
back to a lew fundamental general groups, which are precisely 
the same groups of phenomena as those to he observed in in- 
organic nature. All the processes that take place in the organic 
world mav be regarded from the three different standpoints of 
their changes in substance, in energy and in form; for substance, 
energy and form are all necessary to our conception of matter. 
Accordingly, the general elementary vital phenomena likewise 
fall into three groups— -metabolism, the mechanism of energy, 
and the assumption of form. Every cell, so long as it is living, 
takes in certain substances from its environment, submits them 
to chemical transformation in its interior, and gives out other 
substances. This metabolism is manifested in several special 
functions in nutrition and digestion, respiration and eirni 
lation, secretion and excretion. The essence of the whole 
process is the fact that while out of these ingested stuffs 
living substance is always again being formed by the living 
substance which already exists, it is itself continually under- 
going decomposition, and the products of this decomposition 
arc what the cell gives off again to the outside. With 
metabolism, however, there* is inseparably associated a 
transformation of energy. These substances taken in bv 
the o<‘ll contain a large quantity of potential energy, which 
L transformed into kinetic' energy. This has for its result the 
manifold activities of the organism, more especially motion, heat, 
electricitv and light. Finally, the chemical transformations in 
living substance may also manifest themselves outwardly in 
changes of form , as is the case generally in the matter of growth, 
reproduction and development. 'Die three general elementary 
groups of vital phenomena are therefore in reality merely the 
expression of the various aspects of one and the same process 
— of the actual vital process itself. The ultimate object 
of all physiology is to discover what this vital process is - that 
is to say, what is the exact cause of these manifold vital 
phenomena — a goal from which it is at the present day still very 
remote. 


As every physical and chemical phenomenon of inorganic 
nature occurs only under distinct conditions, so vital phenomena 
are also dependent upon certain conditions of life. 

Every living body, every living cell, requires food, 
water, oxygen, and, further, a certain temperature 
and a certain pressure in its environment. These are the general 
conditions of life. Hut the special conditions on which depends 
the continued existence of the individual forms of organism are as 
numerous as the forms of organisms themselves. Now, just as 
the physicist or chemist varies those conditions under which a 
phenomenon occurs in order to get at its causes, so docs the 
physiologist try to experiment with vital phenomena, altering 
the vital conditions: and testing the changes which are therein 
produced. The great importance of this method consists in 
the power it gives the experimenter of analysing vital phenomena 
systematically from definite points of view. Every change in 
its normal vital conditions which produces any effect whatsoever 
upon an organism is termed a stimulus. This is t lie only general 
definition we have for a conception whic h is of suc h vast impor- 
tance to physiology. According to it, experimental physiology 
is entirely a physiology of stimuli. It further follows from this 
conception of stimulation that there must be an enormous 
multiplicity of stimuli, since each particular vital condition may 
be subjected to some change capable of acting upon it as a 
stimulus. But, besides this, other factors may be brought to 
bear upon organisms which have absolutely no place among 
their vital conditions: for instance 1 , many chemical reagents and 
electric currents. These influences come under the general 
definition of stimulus, because they likewise imply a change 
in the conditions under which the organism lives, from their 
qualitative nature stimuli are distinguished as chemical, thermal, 
photic', mechanical and electrical. Each of these several 
varieties may, however, be applied quantitatively in various 
degrees of intensity, and may in consequence produce quite 
different results. This opens up to experimental physiology a 
vast field of research. But the physiology of stimulation is 
not only of the greatest value as a means of research : its 
importance is much increased by the fact tjfat in nature itself 
stimuli are everywhere and constantly acting upon tly; 
organism and its parts. Hence the investigation ol their 
action comes to be* not merely a means , but a direct end of 
research. 

Although it is not at present possible to define all the laws that 
govern stimulation, on the one hand because the number of 
stimulating effects known to us in the whole organic 
world is as vet too limited, and on the other because of 

those a I read v know n have not yet been thoroughly 
analvsed, vet it is within our power to classify stimulat- 
ing effects according to their various characteristics, and 
to ascertain a few facts concerning their general and funda- 
mental conformity to law. The first fuc t, apparent from 
a glance at a great many of the various forms ol stimulation, 
is that all their effects are manifested in either a quanti- 
tative or a qualitative alteration of the characteristic vital 
phenomena of each living object. The quantitative is the 
usual mode of action of stimuli. It is generally found that a 
stimulus either increases or diminishes the intensity of vital 
phenomena. In the first case the effect is one of excitation; in 
the second of depression. It is the more important to bear in 
mind this twofold operation of stimuli, owing to the fact that 
in former times physiologists were very apt. to conceive of 
excitation and stimulation as identical. It is now', however, an 


undisputed fact that depression may also oc c ur as a typical effect 
of stimulation. This is most apparent in cases where* the same 
stimulus that produces exc itation may on being applied for a 
longer period and with greater intensity, produce depression. 
Thus narcotics (alcohol, ether, chloroform, morphia, &c.) on 
certain forms of living substance produce the phenomena of 
exc itation when their action is weak, whereas when it is stronger 
they produce complete depression. Thus, likewise, temperature 
stimuli act* differently upon vital phenomena acc ording to the 
degree of temperature : very low temperatures depressing, 
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medium temperatures exciting with increasing intensity, and 
higher temperatures from a a rtain height upwards again de- 
pressing. 'I'iie effects of stimulation are not, however, always 
manifested in merely quantitative changes ot the normal vital 
phenomena. Sometimes, especially in tin* case of long uninter- 
rupted and chronic stimuli, stimulation is found gradually to 
produce phenomena which are apparently quite foreign to the 
normal vital phenomena of the cell in question. Such qualitative 
al .orations of normal vital phenomena are perceptible chiefly m 
chronic maladies in the cells of different organs (ihe heart, liver, 
kidneys, spleen, &c.), in which the vital conditions become 
gradually more and more modified bv the cause of the malady. 
To this category pertain all the so-called chronic processes of 
degeneration w Inch in pat hologv are known as fatty degeneration, 
mucous degeneration, amvloid degeneration, and so forth. Ihe 
characteristic element in all these processes is t*hat the normal 
metabolism is diverted into a wrong channel by the altered vital 
conditions of the cell.- of the organ affected, so that substances 
are formed end accumulated in the cell which are entirely foreign 
to its normal life. But this class of stimulation is still very 
ubsuire as regards causes and inner processes, and it is within 
the range of p* ibilitv that the ultimate came of the qualitative 
changes in tin* normal metabolism is to be found sin ply in the 
o". : « ; -ses ui excitat i< n and depresHun wliieli ehronii stimulation 
predm^s in separate parts oi the metabolism. Thus, at least 
with regard to lat-motamerphosis (fatty d»*gcneraiion), it is 
h’ghlv pr- Table that fat is deposited in the protoplasm simply 
be. uum-, owing to an inadequate supply of oxygen, it cannot, 
when it originates be oxidized in the same proportion as it is 
formed, whereas in the normal ceil all fat which originates in 
metabolism is consumed as soon as it is produced. According 
to this conception, therefore, fatty degeneration is attributable 
primarily to a depression of the processes ot oxidation in the cell. 
If we may accept this view as correct with regard to the other 
metamni'phic processes also, the qualitative changes in vital 
phenomena under the influence of stimuli would after all depend 
smplv upon the excitation or depression of the constituent parts 
of the vital process, and, according to sin h a view, all stimuli 
vyaild act primarily only as exciting or as depressing agents upon 
the normal process of ii:e. 

Jn a'C'>rdanee with the three groups into which general vital 
phenomena are di\ sled, it follows as a matter of course that the 
excitation or depression produced by a stimulus can manifest 
itself in the cell's metabolism, assumption of form, and mani- 
festation of energy. The effc« ts of excitation upon the produc- 
tion of energy are the most striking, and were therefore in former 
times frequently thought to have a claim par excellence to rank 
as stimulating effects, lliese reactions attract most attention 
ill cases where the production of energy is proportionately very 
great — as with muscle, for instance, which is made to twitch and 
perform work by a feeble stimulus. Processes of discharge 
( Auslbsungsvorgange), however, lie at the bottom of < ases like 
these. Potential chemical energy, which is stored up in a con- 
siderable quantity in living substance, is converted by the 
impulse of the stimulus into kinetic energy. Therefore the 
amount of the effect of stimulation that is to say, the quantity 
of work performed - bears no proportion whatever to the amount 
of energy acting as a stimulus upon the muscle. The amount 
of energy thus acting may be very small as contrasted with an 
enormous production of energy on the part of the living sub- 
stance. Jt will not do to make generalizations, however, with 
regard to this proportion, as was frequently done in former 
times. All processes of stimulation are not processes of discharge. 
The infiirnec of many stimuli, as has been observed, consists 
far more in depression than in excitation, so that in certain 
- ip um stare es a stimulus actually diminishes the normal 
lib' ration of energy. There is therefore no general law as to 
tlie proportion whi- h the amount of energy acting as a stimulus 
up< n living mibstance bears to the amount of energy liberated. 

Among special varieties of stimulation there is one class of 
stimuli which has attracted particular attention— -nafnelv, those 
which act unilaterally upon free-moving organisms. it is 


principally w ith the lowest forms of life that wc have here to do 
unicellular protista and free-living cells in the bodies ot higher 
organisms (sperm-cells, leucocytes, <Yc.). When from Directive 
one direction a stimulus— be it chemical, thermal, Stimu/a~ 
photic, electrical, or of any other kind acts upon tion • 

these organisms in their medium, they ary impelled to move in a 
course bearing a definite relation to the source of the stimulus- 
cither directly towards that source or directly awav from it, 
more rarely in a course transverse to it. This directive action 
of stimulation is under such a fixed conformity to low, that it 
vividly recalls such purely physical processes as, for im tam e, the 
attraction and repulsion of iron part ides by the poles of a magnet. 
For example, it light falls from one side upon a vessel fullol water 
containing unicellular green algae, according to the intensity of 
the light these organisms swim either towards the illuminated 
side, where they form a compact mass on the edge of the vessel, 
or away from it, to cluster on the opposite edge. In the same 
way infusoria in water are olfServed to hasten tow auk or to liee 
from certain clu mic al substances, and leucocytes ill mr bodies 
at t in the same manner towards the metabolic prodin is ol pus- 
forming bacteria which have penetrated into an open wound. 
The suppuration of wounds is alwavs accompanic d by an 
amazing c onglomcration of leucocytes at the seat of the lesion. 
Perhaps the most striking effects are those of the constant 
electric current upon unit cllular organisms, since in this case 
the motion follows the cause with absolutely automatic regularity, 
certainty and rapiditv. Thus, tor example, alter theestablishment 
of the cut rent manv Infusoria. (Paramaecium) accumulate at the 
negative pole with great celerity and without dev iation, and turn 
round again with equal eeleritv as soon as the direction of the 
current is altered. As such cases ol directive stimulation may 
occur among all varieties of stimuli whenever stimuli a< t unilater- 
,dl\ , thev have been designated, according to the direction in 
wTh h they o. < ur in relation to the source of the stimulus, as 
positive or negative chcmotaxis, phototaxis, thermotaxis, 
galvanotaxis, and so forth. The strange and perplexing element 
in these phenomena becomes clear to us as soon as we know' the 
characteristic method of locomotion for each form of organ km f 
and whether the stimulus in question ill the given intensity 
exercises an effect of excitation or of depression upon the special 
lorm. The dim tion of motion is the essential mechanical 
result of unilateral stimulation of the organs of locomotion. 
Seeing that, these reactions are exceedingly widely distributed 
throughout the w hole organic world, and possess a deep biological 
significance ior the existence and continuance of life, the interest 
they have awakened is thoroughly justified. 

One of the most important, physiological discoveries ol the 
iqth century was that of the “ Specific Energy of Sense-sub- 
stances." j ohannew Muller was the first to establish 

the fad that very different varieties of st iniuli applied 
to one and the same organ ol sense* always produce 
one and the same variety of sensation, and that, conversely, the 
same stimulus applied to the different organs of sense produces a 
different sensation in each organ — the one, in fact, which is its 
specific attribute. Thus, for example, mechanical, electrical 
and photic stimuli applied to the optic nerve produce no other 
sensation than that of light; and, conversely, any one variety of 
stimulus take the electrical, for example — produces sensations 
of light, hearing, taste or sme ll, according as it affects the optic, 
auditory, gustatory or nl(a< tory nerves. This law' of the 
“ Spec ific Energy of Sense-substances," as Johannes Muller 
(1.H00-T.S75) (*alled it, has come to have a highly important 
bearing upon scientific criticism, since it proves experimentally 
that tiie things of the outer world are in themselves in no way 
discernible bv us, but that from one and the same outward object 
— the electric current, or a mechanical pressure, lor instance — we 
receive altogether different sensations and lorm altogether 
different conceptions according to the sense-organ affected. 
But this law does not possess significance for psychology alone; 
as regards physiology also it has a muc h more general and more 
comprehensive force than Midler ever anticipated. It holds 
good, as demonstrated by Ewald Bering (b. iS gg) and others, 
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nut ui sense-substances only, but of living suhstancc general! v. 
Each cell has its specific energy in Johannes Muller’s sense, and 
in its extended form there is no more general law for all the 
operations <>l stimuli than this law of specific* energy. To take 
examples, w hether a muscle be stimulated by a chemical, 
mechanical, thermal or electrical stimulus the result is in each 
case the same — namely, a twitching of the muscle. Let a salivary 
gland be stimulated chemically, mechanically, electrically or 
in any other way, there always follows the same spec ific action — 
a secretion of saliva; no matter what he the kind of stimulus 
acting upon it, the liver-cell always reacts by producing bile, 
and so on. On the other hand, one and the same stimulus- the 
electric current, for example gives in each form of living 
substance a specific result: twitching in the muscle, secretion 
ot saliva in the salivary gland, production of bile in the liver-cell, 
&<:. That is, of course, with the proviso that the effect of the 
stimulus be exciting and not depressing. The following general 
lormulation, however, of the law .of specific energy brings the 
depressing stimuli also within its scope : “ Different stimuli 
produce in each form of living substance an increase or a dimi- 
nution of its specific activity.” As already observed, it will 
probably be found that those weak chronic forms of stimulation 
which produce qualitative changes may also he comprised under 
this general law. 

The knowledge thus far acquired from analysis of vital 
phenomena and their changes under the influence of stimuli 
affords but a very indefinite temporary basis for 
of eC ^ //” fhe theory of the actual vital prut ess itself, of 
which \ilal phenomena are the outward manifes- 
tation. 'lhe conceptions to which physiological research has 
hitherto attained in this matter are of a more or less doubt- 
ful nature. The laets contained in them still require to be 
linked together by hypotheses if we are to obtain even a 
vague outline of what lies hidden behind the great riddle of life. 
Such hypotheses, serving as they do to link facts consistently 
together, are absolutely essential, however, to the further 
progress of research, and withouL their aid any systematic 
investigation would he impracticable. But at the same time it 
must never be forgotten that these hypotheses are merely 
provisional, and that whenever they are found to he no longer 
in harmony with the widening range of new experiences and 
ideas they must either be proved to be facts or be subjected to 
modification. This is the point of view from which we must 
deal with modern ideas concerning the nature of the actual vital 
process- -the mechanism of life. 

The fundamental fad of life is the metabolism of living 
substance which is continually and spontaneously undergoing 
Metabolism, ^* ( ’°niposition, and building itself up anew with 
the hi Ip of the food substances it takes in. These 
processes of decomposition and of reconstruction rnnv be 
briefly designated as dissimilation (catabolism) and assimilation 
(anabolism) respectively. Xow the question arises: TTow are 
we to understand this process of dissimilation and assimilation 
from a mechanical standpoint? fi is quite evident that wc 
have to do with some chemical occurrence: but //-w are the 
chemical transformations brought about ? There are obviously 
two possibilities. It is conceivable that the decomposition ol 
food-stulTs and the formation of excretion-products in the cell- 
body are caused by the repealed casual encounter of a great scries 
of chemical combinations and by their repeatedly reacting upon 
one another in the same inann'*r, bringing about transformations 
and forming waste products which are excreted, while at the same 
time certain chemical affinities are always taking in from without 
new chemical combinations (food-stuffs) and uniting them. 
This theory was in fact occasionally advanced in former times, 
particularly in its chemical aspect, and the belief was especially 
entertained that the enzymes in living substance might plav an 
important part in these transformations. This assumption, 
however, leads to no clear and lucid image of what takes place, 
and, moreover, draws too largely upon auxiliary hypotheses. It 
has therefore met with but" little acceptance. The other possible 
explanation of metabolism is that its whole process is confined 


to one single class of chemical combinations whose tendency it 
is to be constantly undergoing spontaneous decomposition and 
regeneration. This latter theory was founded by Ludimar 
Hermann (b. 1S3S), Eduard Friedrich Blliiger (b. 1829) and 
others, and has met with universal recognition because of its 
naturalness, simplicity and clearness. 

Starting with this hypothesis, the path of further research 
lies clear and well defined before us. In the first, place, we are 
obviously met by the question : W hat conception are 
we to form of these combinations on which hinges the Protei 
whole v ital process ? Among t he organic matters whic h compose 
living substance, proteids perform the most important part. 
Broteids and proteid-compounds form the only organic matter 
which is never absent from any cell. They form also the greater 
part of all the organic compounds of the cell, unless reserve-stuffs 
are accumulated to a considerable extent, and they are bv far 
the most complicated ol the compounds of living substance. 
While animal life is impossible without proteid food, there are, 
on the other hand, animals which can continue to subsist on 
| proteid alone. This series of laets proves very conclusively 
that proteids and tiieir compounds play by lur the most impor- 
tant part of all organic matter in the processes of life. The idea 
thus naturally presents itself that the requiied hypothetical 
compound forming the central point of metabolism will be 
i found to bear a very close relation to proteids. But: another 
; point must: be here considered. The proteids and their corn- 
! pounds known to us are, comparatively speaking, stable com- 
pounds, which never undergo spontaneous deeomposition so 
i long as thev are protected from outward injury, whereas the 
! hypothetical combination which lies at the centre of organic 
metabolism is extraordinarily labile and continually undergoing 
spontaneous decomposition. Therefore wc have to think not of 
ordinary proteids in this case, but of still more complicated 
combinations, the atoms in the molecule of which have a strong 
tendency to group themselves in new arrangements. Owing to 
their fundamental importance, these combinations have been 
termed “ biogens.” When we come to inquire how such labile 
biogen molecules are built up out of the proteids of food, wc 
find our knowledge very much restricted. Doubtless the intra- 
molecular addition of inspired oxygen has much to do with it; 
for living substance when deprived of oxygen loses its irrilahiliiv 
- that i.< to say, ils lendenc'- to decomposition. The fact that t he 
decomposition of living substance is always associated with the 
formation of carbonic acid a circumstance obviously necessi- 
tating the aid of oxygen — -also points to the absolute indis- 
pensableness of oxygen in the matter. Ptliigcr ha* further 
suggested that the molecule of living substance owes its lability 
and its tendency to tonn carbonic acid when joined by oxygen 
atoms principally to cyanogen groups which are contained in it. 
According t > this vew. the iollowing is supposed to be the process 
of the formation of biogen molecules: it is assumed that the 
biogen molecules already present in living substance take out 
of the proteids ol food certain groups of atoms, and dispose them 
so as to produce < yanogen like compounds. The addition of 
oxygen atoms then brings the biogen mole' ule to the maximum 
of its power of decomposition, so that — partly spontaneously, 
but more especially when impelled by a stimulus it breaks 
down somewhat explosively, causing the formation of carbonic 
acid. In this proceeding, according to the hypothesis which is 
the most widely accepted and the most fruitful in results, would 
lie the very germ of the vital process. 

If we accept these views as far as their general principle is 
concerned, assimilation is the re-format inn of biogen molecules 
by those already existing, aided by food stuffs; 
dissimilation, the decomposition of biogen molecules. 
lo this primary process, however, is attached a whole 
series of secondary chemical processes, which serve partly to work 
upon the food so as to fit it for the building up of biogen mole- 
cules, and partly to form out of the direct decomposition-products 
of the biogen molecules the characteristic secretion-products 
of living ^distance (excretions and secretions). The various 
workings of matter in the cell are rendered very much more 
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complex hv the circumstance that the living cell exhibits various 
morphological differentiations - above all, the differentiation in 
protoplasm and nucleus. Again, a transformation of energy is 
inseparably connected with metabolism. Along with food and 
oxygen potential chemical energy is continually being introduced 
into the cell, to be accumulated in the biogen molecules, and at 
their decomposition transformed into kinetic energy, which buds 
an outlet in the various manifestations of energy in the rcll - 
motion, heat, and so forth. In the light of this hypothesis the 
operations of stimuli also beeome comprehensible. Seeing that 
there is an initial tendency to the on urrence of certain definite 
chemical processes, which are associated with the reconstruction 
and decomposition of biogen molecules, various stimuli will 
either further or hinder the (our.se of this metabolic series. A 
cell which is exposed to no outward disturbance, and which 
continues alwavs in the unvarying medium provided by an exact 
sufficiency of food, will be in “ metabolic equilibrium that is 
to sav, its assimilation and its dissimilation will he equal (A -=D). 
When, however, the influence of external stimuli is brought to 
bear up »n them -that is to say, any change in their environing 
vital (oiiditions- A and D will cither be altered in similar 
proportion, or their mutual equilibrium will be disturbed, in 
the former case the vital processes will merely be intensified in 
their course: in the latter and usual ease the result will be deter- 
mined according to the part of metabolism excited or depressed. 
When the effect of a stimulus is to excite I) continuously in a 
high degree without correspondingly increasing A, the result is a 
dving off -an atrophy, in the contrary ease, when A remains 
continuously greater than 1), the result is growth, increase* and 
Metabolic reproduction of the cell. Experience proves, how- 
HquM- ever, that A and D stand in a certain relation of 

brium. mutual dependence to each other, with the result 

that when 1 ) has been increased by a stimulus, for example, A 
correspondingly increases during the stimulation, and continues 
to do so after its cessation, till the loss in living substance 
produced by the stimulation ot I) is eventually made good, and 
metabolic' equilibrium is restored. The muscle may be taken as ! 
an example of thi self-regulation of metabolism common to all 1 
living substance (liering’s SclbstsU ucrung dr s’ Sto/farc/iscls). 
When a muscle has been fatigued bv some stimulation causing an 1 
enormous increase of D, there is a corresponding spontaneous i 
increase in A. After some time tlu* muscle is observed to have ! 
vecovcred. It has once more become capable of performing 1 
work; its metabolism is again in equilibrium. 

The vital phenomena of the cell may be derived mechanically . 
from metabolism and the changes it undergoes under the 
influence of stimuli. Our ability to do this will increase more j 
rapidly as we become better acquainted with the- details of the 
metabolism of the cell itself. The foregoing outline* must be 
regarded, of course, as embodying only a fragmentary lnpo- 
thesis, which can serve as a guide* for further research oniv so 
long as it does not clash with facts, and which must be amplified, 
specialized and developed with the wideningof specific knowledge- 
regarding the cell's metabolism. The relations already known 
are so exe eeelinglv complex that only by slow degrees ran we 
pursue the investigation of separate* fragments of the entire 
metabolic series. The differentiation of nucleus and protoplasm 
in the living substance of the cell alone gives rise to an extra 
ordinary complication in the metabolic process, for these two 
parts of the cell stand in the most complicated correlation with 
Ceil- one another as well as with the environing medium- a 

Processes fact of which the experiments made by vivisection 

the Secret in various free-living cell-forms have furnished 
of Life. abundant evidence. The farther such knowledge 
advances, the more rounded, clear and free from hypotheses 
will become our conception of the cell’s metabolism. But 
the cell is the elementary component part of all organisms, 
and from the life of individual cells is constructed the life 
of the separate tissues and various organs, and thus of the 
entire organism. Hence the cell is the only vital element 
which the organism possesses, and therefore the investi- 
gation of the vital processes in its separate cells leads 


ultimately to a knowledge regarding the mei ban ism of lip. 
in the whole. 

Vegetable physiology is dealt with in the article I’i ants : /V/voo- 
logv. J*\»r dot.uh ot dilleitTit parts of the animal body, see Animal 
Heat; Kesiikatok v Sys i km ; Vascular Sysiem; I m en; Smei.i ; 
Tastk; Vision; Hiauino; Voice; Muscle and Xikvl; Si lei*’ 
Hypnotism; Bkajn ; Spinal Cord; Sympathetic Sn mkm; l'»i ooiy 
J.ymimi; 1 'h ag or y i os is ; 1 Holstivk Organs ; Nutriuon, tvc. 

rile princ ipal modem English textbooks oi animal physiology 
are those oi Sir Michael Foster (1SS5), A. K. Sehiib r (1S08), Noel 
Baton (lOoS), Halliburton (too*)), and Starling (]o«>o). See. how- 
ever. the bibliographical notes to tlu* separate artn Vs. (M.V.) 

PIACENZA (Lat. Placentia), a town and epi copal set- of 
Emilia, Italy, the capital of the province of Piiucn/a, 42J m. 
S.K. of Milan and 01 m. N.W. ol Bologna by rail. Bo]). (i<)ob), 
40, 78b. It lies on the Bombard plain, 217 ft. above sea-level, 
near the right bank of the Bo, which here is crossed by road and 
railway bridges, just below the continence of the I’rehia. It is 
still surrounded bv walls with bastions and fosse in a circuit of 
4 m. The cathedral was erected Int ween 1 122 and 1244, 111 flu* 
Lombard Romanesque style, under the direction of Santo da 
Sambuceto, on the silt- of a church of the nth century which had 
been destroyed bv earthquake. ’Hie west front ha*, three doors 
with curious pillared porches. The campanile is a massive square 
brick tower 224 ft. high; t he iron ('age attached to one of its 
windows was put up in 141)5 by Ludovico il Morn for the confine- 
ment of persons guilty ol treason or sacrilege. The crypt is a 
large church supported by one hundred columns. The entire 
edifice has been restored since 1808, and the frescoc.*- bvGuciviim 
and (araeei, which decorate parts of its roof, though good in 
j themselves, are inappropriate t<» its severe style. Sant ' Anton ino, 
j which was the cathedral church till 877, is supposed to have been 
: founded bv St Victor, the first bishop of Piacenza, in the fill 
centurv, and restored in 004 ; it w as rebuilt in 1104, and altered in 
1S57. It was within its walls that the deputies of the Lombard 
League swore to the conditions of peace ratified in 1 184 at ('on- 
stance. The Gothic brick vestibule (II Baradiso) on the north 
sid«* is one of the older parts of the building. Sail Francesco, a 
spat ions Gothic edifice begun by the Franciscans in 1278, was 
erected on the site of the palace of Bbertino Landi, a leader 
of the Ghibelline party. S. Savino, a fine Romanesque building ot 
a.d. 004 (well restored in 1004), contains a mosaic pavement ol 
this period with curious representations, includingonc of a game 
of chess. S. Sisto, whi< h dates from 1400, and takes the place ol 
the church founded in 87 j. by Angilhcrga (consort of tin* emperor 
Louis IL), lost its chief attraction when Raphael's Sistine 
Madonna (now in Hrcsden) was sold by the monks in 1754 to 
Frederick Augustus III. Its place, however, is occupied by a 
copy by Avan/ini, and there are also several good intarsias by 
l » Ttolomeoda Busseto. S. Sepolrro and S. Maria della Campagna 
are both good curb Renaissance chtmhes; the latter is ri< Ii in 
frescoes bv Bnrdenone. S. Anna, dating from 1441, was the 
( hurch ol the barefooted Carmelites. Of the secular buildings 
the most interesting is the Balazzo Comnumale, begun in 1281, 
one of the finest buildings of its kind in Italy. The square in 
front is known as the Bia/za dci Cavalli, from the two bronze 
equestrian statues of Karim < io (1620) and his father Alexander, 
prince of Burma, governor of the Netherlands ( 1625). Both were 
; designed by Francesco Mocchi. The Balazzo dci Tribunali and 
the Palazzo degli Scoti are fine early Renaissance brick buildings 
with terra-cotta decorations. The huge Farncse palace was begun 
! after Vignola's designs bv Margaret of Austria in 1558, but it was 
| never completed, and since 1800 it has been used as barracks, 
i Other buildings or institutions of note are the old and the new 
| bishop’s palaces, the fine theatre designed by Lotario Tomba in 
J r.804, the great hospital dating from 1471, the library presented 
! to the commune in 1846 by the marquis Ferdinando Landi, and 
j the Basserini library founded in 1685. The Musco C'ivico, 
formed in 1004, contains collections of antiquities (though many 
of the Roman antiquities of Biaeenza have passed to the museum 
of Parma), some good Flemish tapestries and a few pictures. 
The castle erected by Antonio da Sangallo the younger lias been 
demolished. Piacenza is the junction of the Milan and Bologna 
line with that from Voghera and Turin. From Codogno, 7 m. 
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to the north, a branch line runs to Cremona. Bv road Piacenza 
is XX in. nnrth-east of Genoa. The town has an arsenal, a 
technical and arts school, and various industries — iron and brass 
works, foundries, silk- throwing, printing works and Hour- 
mills. 

Piacenza was made a Roman colonv in 2 t 8 n.r. While its 
walls were vet unfinished it had to repulse an attack hv the 
Gauls, and ;n the latter part of 21X it afforded protection to the 
remains of the Roman armv under Scipio which had been de- 
feated in tin* great battle on the Trcbia. In 205 it withstood a 
protracted dege by Ilasdrnbal. hive years later the Gauls 
burned the citv: and in tqo it had to be recruited with three 
thousand latnilies. In 1 «Sy it was connected with Ariminum and 
the south bv the construction ol the Via Aemilia. Later on it 
became a \ cry important road centre; the continuation north- 
wards of tie* Via Aemilia towards Milan, with a branch loTicinuin, 
crossed tlie Pu there, and the Via Pustumia from Cremona to 
I)i r tona and Genoa passed through it. Later still Augustus 
m oust I’uctcd the road from Dertona to Vada. and into Gallia 
Narhonensi-., and gave it the name of Julia Augusta from 
Placentia onwards. The rectangular arrangement of the streets 
in the centre of the frown, through which passes the Via Aemilia, 
is no doubt a sur\ ival from Roman times. Placentia is mentioned 
in connexion with its capture by Cirma and a defeat of the forces 
of Carbo m the neighbourhood (X2 B.C.), a mutiny of Julius 
Caesar’s garrison (50 w.c.) f another mutiny under Augustus 
(40 B. the defence of the city by Spurinna, ( Mho's general, 
against Cmrina, Vitellius’s general (a.d. G<>), and the defeat of 
Aurelian by the Marcomanni outside the walls (a.i». 271). In 
5 |0 Totila reduce*! Piacenza bv famine. Between 007 and 1035 
the citv w.is governed by its bishops, who had received the title 
of count !rom Otho III. At Rnneaglia, 5 in. to the east, the 
emperor Conrad 1 1 . held the diet which passed the Salic law. In 
the hitter part of the 12th century it was one of the leading 
members ol the Lombard League. For the most part it remained 
Guelph, though at times, as when it called in Galcazzo Visconti, 
it was glad to appeal to a powerful Ghilvolline for aid against its 
domestic tvrants. In 1447 the city was captured and sacked by 
Frances***) Sforza. Having been occupied bv the papal forces 
in 1512. it was in 1545 united with Parma (</.?>.) to form an here- 
ditarv duchy for Pierluigi Karnese, son of Paul III. In 1740 a 
battle between the Franco-Spanish forces and the Austrians was 
fought under the city walls, and in 1706 it was occupied by 
tilt? French. In 18 |X Piacenza was the first of the towns of 
Lombards to join Piedmont; but it was reoeeupied bv the 
Austrians till rXqo. 

PIANOFORTE (Ital. piano , soft, and forte , loud). The group 
of keyed stringed musical instruments, among which the piano- 
forte is latest in order of time, has been invented and step bv 
step developed with the modern art of music, which is based 
upon the simultaneous employment of different musical sounds, 
in the Toth century the “ organ um ” arose, an elementary 
swstein of accompaniment to the voice, consisting of fourths and 
octaves below the melody and moving with it ; and the organ 
( (f.v .), the earliest keyed instrument, was, in the first instance, the 
rude embodiment of this idea and convenient means for its 
expression. There was as yet no keyboard of balanced key 
levers ; sliders were drawn out like modern draw-stops, to admit 

the compressed air necessary to make the pipes 
Hi-itoryof sonnf p About the same time arose a large stringed 

I:\nlutlnn. , . . . . , - * , 

instrument, the orgam. strum , 1 the parent of the 
now obsolete hurdy-gurdy; as the organ needed a blower as 
well as an organist, so the player of the organistrum required 
a handle-turner, bv whose aid the three strings of the instru- 
ment were made to sound simultaneously upon a wheel, and, 
according to the well-known sculptured relief of St George 
de Boscherville, one string was manipulated by means of a 

1 An nrgnnistrnm is shown in the lower right-hand corner of the 
full page miniature of a fine 12th-century psalter of English w*ork 
manship, forming part of the Hunterian collection in T T niversi1y 
Court labiury, Glasgow. No. in CataloQue of the Exhibition of 
Illuminated MSS. at the Burlington Fine Arts Club (1908). 


row of stoppers or tangents pressed inwards to produce the 
notes. The other strings were drones, analogous to the drones 
ol the bagpipes, but originally the three strings followed the 
changing organum. 

in the 1 Tth century, the epoch of Guido d'Arezzo, to whom the 
beginning of musical notation is attributed, the Pythagorean 
monoehord, with its shilling bridge, was used in the singing 
schools to teach the intervals of the plain-song of the church. 
The practical necessity, not merely ot demonstrating the pro- 
portionate relations of the intervals, but also of initiating pupils 
into the different gradations of the church tones, had soon after 
Guido's time brought into use quadriiplex-iashioned monochords, 
which were constructed with scales, analogous to the modern 
practice with thermometers which are made to show both 
Reaumur and Centigrade, so that four lines 
indicated as many authentic and as many plagal 
tones. This arrangement found great acceptance, 
for Aribu,’ 5 writing about fifty years after Guido, says that 
few monochords wen* to be found without it. Had the clavi- 
chord then been known, this make- 
shift contrivance would not have 
been used. Aribo strenuously en- 
deavoured to improve it, and k ‘ by 
the grace of God ’ invented a mono- 
chord measure which, on account of 
the rapidity of the leaps he could 
make with it, he named a wild-goat 
(caprea), Jean de Muris (Musica 
spiculntiva , 1323) tea* lies how true 
relations may be found by a single 
string moiToehord, but recommends 
a four-stringed one, properly a 
tetraehord, to gain a knowledge of 
unfamiliar intervals. He describes 
the musical instruments known in 
his time, but does not mention the 
clavichord or monoehord with keys, 
which could not have been then 
invented. Perhaps one of the earliest 
forms of such an instrument, in which 
stoppers or tangents had been 
adopted from the organistrum, is 
shown in fig. 1, from a wood carving 
of a vicar choral or organist, pre- 
served in St Marv's church. 

Shrewsbury. The latest date to 
which this interesting figure mavbe 
attributed is 1400, blit the conventional representation shows 
that the instrument was then already of a past, fashion, although 
perhaps still retained in use and familiar to the carver. 

In the Weimar Wunderbuchp a MS. dated 1440, w'ith pen and 
ink miniatures, is given a “ clav ichordium ” having 8 short and 
apparently ib long keys; the artist has drawn 12 strings in a 
rectangular rase, but no tangents are visible. A keyboard of 
balanced keys existed in the little portable organ known as the 
regal, so often represented in old carvings, paintings and stained 
windows. Vitruvius, De architectural lib. x. cap. xi., translated 
by Newton, describes a balanced keyboard; but the key appar- 
atus is more particularly shown in The Pneumatics of Hero of 
Alexandria, translated by Rennet Woodcroft (London, 1851). 
In confirmation of this has been the remarkable recovery at 
Carthage 4 of a terra-cotta model of a Hvd raul ikon or water 
organ, dating from the 2nd century A.D., in which a balanced 
keyboard of tX or 19 keys is shown. Tt seems likely the balanced 
keyboard was lost, and afterwards reinvented. The name of 



I r i*i. 1. — Kirlics! existing 
representation ol a Keyed 
Stringed Instrument, from 
St Mary’s, Shrewsbury 
(primitive Clav ii hold). B«. - 
lore 1 4 on. 


- See “Musica aribonis scholastici,” printed by Martin Gerbert 
in Scriptores ru frsiastici de musica sacra (178.1), ii. 1 0 7 ; and in J. P. 
Migne. Patroloffiae cursus completus, vol. 1.50. col. 1307. 

Crossherzoghche Hiblinthek. See also I >r Alwin Schulz. Deutsches 
J.ehen im xu>. and xr. Jahrhund . (Vienna, 1892), p. 518, fig. 522. 

‘ For an illustration of this important piece of evidence, sec under 
Orc.an : Ancient History, and for description and illustration of 
balanced keys, see Keyboard. 
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regal was derived from the rule (regain) or graduated scale of 
keys, and its use was to give the singers in religious processions 
the note or pitch. The only instrument of this kind known to 
exist in the United Kingdom is at 1 flair Allioll, and it bears the 
very late date of 1630. The Brussels regal 1 may be as modern. 
These are instances of how long a some-time admired musical 
instrument may remain in use alter its first intention is forgotten. 
We attribute the adaptation of the narrow regal ke\ board to 
what was still called the monoehord, but was now a complex of 
monochords over one resonance board, to the latter half of the 
14th century; it was accomplished bv the substitution of tangents 
fixed in the further ends of the balanced keys for the movable 
bridges of the monoehord or such stoppers as are shown in the 
Shrewsbury carving. Thus the monochordium or “ pavre of 
monoohordis " became the elavichordium or “ payre of clavi- 
chordis ” — pair being applied, in the old sense of a “ pair of 
steps,” to a series of degrees. This use of the word to imply 
gradation was common in England to all keyed instruments; 
thus we read, in the Tudor period and later, of a pair of regal s, 
organs, or virginals. Ed. van der Straten- reproduces a so- 
called clavichord of the 15th century lrom a MS. in the public 
library at Ghent. The treatise' is anonymous, but other treatises 
in the same MS. hear dates 1503 and isoj. Van der Straeten 
is of opinion that the drawing may be assigned to the middle of 
the 15th century. The scribe calls the instrument a cUivicim- 
balum, and this is undoubtedly correct; the 8 strings in the 
drawing are stretched from back to front over a long sound- 
board, the longest strings to the left; S keys, 4 long and 4 short 
with levers to whieh are attaehed the jacks, are seen in a 
horizontal line behind the keyboard, and behind them again 
are given the names of the notes a, b, e, d, e, f. g, li. In the 
Weimar Wunderbuch is a pen-and-ink sketch of the “ davicim- 
balum 3 placed upon a table, in whieh we recognize the 
familiar outline of the harpsichord, but on a smaller scale. 
The keyboard shows white and black t notes — the latter short 
keys, one between each group of two white keys, prcciselv as 
in the instrument reproduced by Van der Straeten— but no 
mechanism is visible under the strings. 

The earliest known record of the clavichord occurs in some 
rules of the minnesingers, 1 dated nop preserved at Vienna. 
The monoehord is named with it, showing a differentiation of 
these instruments, and of them from the ekivieymbnlum. the 
keyed cymbal, cembalo (Italian), or psaltery. From this we 
learn that a keyboard had been thus early adapted to that 
favourite medieval stringed instrument, the “ cembalo ” of 
Borrardo, the ” sautrie " of Uhaueer. There were two forms of 
the psaltery : (1) the trapeze, one of the oldest representations 
of whieh is to be found in Orcagna s famous Trionfo della JMorte 
in the Uarnpo Santo at Pisa, and another by the same painter in 
the National Gallery, Lop, don: and (2) the contemporary “ testa, 
di porco,” the pig’s head, which wa.> of triangular shape as the 
name suggests. The trapeze psaltery was strung horizontally, 
the “ istmmento di porco ’’ either horizontally or vertically 
the notes, as in the common dulcimer, being in groups of three or 
four unisons. In these differences of form and stringing we see 
the cause of the ultimate differentiation of the spinet and harpsi- 
chord. The compass of the psaltciies was nearly that of Guido's 
scale; but according to JMersenne, ’ the lowest interval was a 
fourth, G to C, which is worthy of notice as anticipating the later 
‘ l short measure ” of the spinet and organ. 

The simplicity of the clavichord inclines us to place it, in 
order of time, before the elavicvmbalum or clavicembalo ; but 
we do not know how the sounds of the latter were at first excited. 
There is an indication as to its early form to be seen in the church 
of the Uertosd near Pavia, which compares in probable date with 

1 See Vic i nr (\ Mnliillon, Cala/orne drstriptif (t.s.Su), J. p. 

No. 454 ; rogil with two bellows, erul of XVI. C. Compass E to a". 

‘ J La Musique aux Pars Has, 1 - 27S. 

:j n r Alwin Schulz, op. rit., fgc S24. 

4 V. 4 to a«d 414. Sec; Ambros. Geschiehtr dry JMusiti (1802), 
ii. 220. 

r ‘ L’ Ilayynnnir nnivrrsrlte (Paris, ib^O), li\re TIT. p. joy. 

*’ A. J. Ilipkins, History of Pianoforte (London, 1890), p. 5-1 


the Shrewsbury example. We quote the reference to it from Dr 
Ambros. 7 lb' says a carving represents King David as holding 
an “ istromento di porco ” which has eight strings and as many 
keys lying parallel to them; inside the body of the instrument, 
which is open at the side nearest the right hand of King David, 
he touches the keys with the right hand and damp, the strings 
with the left. The attribution of archaism applies with equal 
force to this caning as to the Shrewsbury one, for when the 
monastery of Certosa near Pavia was built by Ambrogin Fossana 
m J472, chromatic keyboards, which imply a considerable ad 
vance, were alreadv in use. There is an authentic representation 
of a chromatic keyboard, painted not later than 142b, in the 
St Cecilia panel (now at Berlin) of the famous Admation of the 
Lamb by the Van Lycks. The instrument depicted. «s a positive 



Fig. 2. — Pialuilic Clavichord Kevboaid (Guido’s Scale) from 
\ in lung. Belorc 1511. 

organ, and it is interesting to notice in this realistic painting that 
the keys are e\ identic boxwood, as in the Italian spinets of later 
date, and that the angel plays a common chord— A with the 
right hand, F and C with the left. But diatonic organs with 
eight steps or keys in the octave, whieh included the B flat and 
the B natural, as in Guido's scale, were long preserved, fo r 
Praetorius speaks of them as still existing nearly two hundred 
vears later. This diatonic' keyboard, we learn from Sebastian 
Vinlung (Musica gctulsdit mid auszgezogcn , Basel, 1511), was the 
keyboard of the earlv c lavichord. We reproduce his diagram as 
the onlv authority we have lor the disposition of the one short 
key. 

The extent of this scale is exactly Guido’s. Virdung’s diagram 
of the chromatic k the same as our own familiar keyboard, and 
comprises three octaves and a note, from F below the bass stave 
to G above the treble. But \ irdung tells us that even then 
clavichords were* made longer than four octaves bv repetition 
of the same order of keys. The introduction of the chromatic 
order he attribute's to the study of Boot ins, and the consequent 
endeavour to restore the three musical genera of the Greeks- the 
diatonic', chromatic and enharmonic. Blit the last-named had 
not been attained. V in lung gives woodcuts of the elavichordium, 
the virginal, the clnvieymbaluni and the elavicvthcLum. \\ c* 
reproduce three ot them (ligs. 3, (> and 12). omitting the virginal 



as ol>\jOLisiy income!. Writers cm musical instruments have 
continually repeated these drawings without discerning that in 
t lie printing they arc rev ersed, which puts the keyboards entirely 
wrong, and that in Luscinius’s Latin translation of Virdung 
(M usurgia. sire praxis musicae . Strasburg, 153b), w hich has been 
hitherto chiefly followed, two of the engravings, the clavicim- 
balum and the clavirytherium, are transposed, another cause of 
error. Martin Agricola (Musica instrumental is , Wittenberg, 
gS 20) has copied Virdung's illustrations with some differences of 
perspective, and the addition, here and there, of errors of his 
own. 

7 (lest hit htc der Musik, ii. 5^-555. 
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Still vulgarly known as monochord, Virdung’s clavichord was 
really a box of monochurds, all the strings being of the same 
length. He derives the davit hard from Guido's monochord 
as he does the \ irginal lrem the psaltery, blit, at the 
same time, confesses he dues not know when, or by whom, 
either instrument was invented. We observe in this 
drawing the short sound-board, which alwavs remained a 
peeul unity of the clavichord, and the straight sound- 
board bridge necessarily so when all the strings were of 
one length. To gain an angle of incidence for the tangents 
against the strings the keys were made crooked, an expedient 
further rendered necessary by the “ fretting" three tangents, 
according to Virdung, being directed to stop as many notes from 
each single group of three* strings tuned in unison; each tangent 
thus made a different vibrating length of string. In the drawing 
the strings are merely indicated. The German for fret is Bund, 
and such a clavichord, in that language, is known as a “ gebun- 
denes Cla\ irhord,” both fret (to rub) and Bund (from linden, to 
bind) having been taken over from the lute or viol. The French 
and Italians employ “ touche " and “ tasto,” touch. Praetorius, 
who wrote a hundred years later than Virdung, says two, three 
and four tangents were thus employed in stopping. There are 
extant small clavichords having three keys and tangents to one 
pair of str.ngs, and others have no more than two tangents to a 
note f (vi in (1 bv a pair of strings, instead of three. Thus seven 
pairs of strings suffice for an octave of twelve keys, the open 
notes being 1 \ G, A, B flat, (', I), F Hat, and by an unexplained 
peculiarity, perhaps derived from some special estimation of the 
notes which were connected with the church modes, A and Dare 
left throughout free from a second tangent. A corresponding 
value of these notes is shown by their independence of chromatic 
alteration in tuning the double Irish harp, as explained by 
Vineentio Galilei in his treatise on music (l)ialogo della musica, 
Florence. 15S1). Adlung, who died in 1702, speaks of another 
fretting, but it must have been an adaptation to the modern 
major scale, the “ free v notes being K and H. ( lav irlmrds 
were math' with double fretting up to about the year 1700 
that is to say, to the epoch of J. S. Bach, who, taking advantage 
of its abolition and the consequent use of independent pairs of 
string.', for each note, was enabled to tune in all keys equally, 
which had been impossible so long as the fretting was maintained. 
The modern scales having beenme established, P«u h was now 
able to produce, in 1722, Das icol/llcni pen etc Clavier , the first 
collection of preludes and fugues in all the twenty-four major 
and minor scales for a clavichord which was tuned, as to con- 
cordance and dissonant e, fairly equal. 

The oldest clavichord, here called maniciwdo (as French 
manicorde , from monochord), known to exist is that shown in 
ffg. 4. It will be observed that the lowest octave is here already 



I'n,. 4.— -Manii 01 do (Clividioni) d'F.lene.oia di Xmiatlxo, 1059; 
Kraus Museum, l ion. ilee. 


l ' bundfrei * or fret-iree. The strings are no longer of equal 
length, and there are three bridges, divisions of the one bridge, 
in different positions on the sound board. Mersenne's “ inani- 
corde ’’ (Harmonic universdle , Paris, 163b, p. 1 15), si 1 own in an 
engraving in that work, has the strings still nearly of equal 
length, but the sound-board bridge is divided into five. The 
fretted clavichords made in Germany in the last years of the 
17th century have the -curved sound-hoard bridge, like* a 
spinet. In the clavichord the tangents always form the second 
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bridge, indispensable for the vibration, besides acting as the 
sound exciters (Jig. 5). The common damper to all the strings 
is a list of cloth, interwoven 
behind the tangents. As the 
tangents quitted the strings the 
cloth immediately stopped all 
vibration. Too much cloth 
would diminish the tone of this 
already feeble instrumcnt.which 
gained the name of “ dumb 
spinet " from its use. In the 
clavichord in Rubens's St Cecilia 
(Dresden Gallery) interesting 
as perhaps representing that 
painter’s own instrument— the 
damping cloth is accurately 
painted. The number of kevs 
there shown is three octaves and a third, F to A — the same extent 
as in Handel's clavichord now in the museum at Maidstone (an 
Italian instrument dated t 726, and not fretted), but with the 
peculiarity of a combined chromatic and short octave in the 
lowest notes, to which we shall have to refer when we arrive 
at the spinet; we pass it bv as the only instance we base 
come across in the clavichord. 

The clavichord must have gone out of favour in Great Britain 
and the Netherlands early in the 16th century, belore its ex- 
pressive power, which is of the most tender and intimate qunlitv, 
could have been, from the nature of the music played, observed 
— the more brilliant and elegant spinet being preferred to it. 

1 ike the other kev board instruments it had no German name, 
and can hardly have been of German origin. Holbein, in his 
draw ing of the family of Sir Thomas Mon*, 152.8, now at Basel, 
indicates the place for “ Klavikordi tind antler Seyt inspill . '* 
Hut it remained longest in use in Germany — until even the begin- 
ning oi the igth century. It was tlu* favourite “ Klavier ” of 
the Bachs. besides that of Tlandel nlrcndv noticed, there are 
in existence clavichords the former possession of which is attri- 
buted to Mozart and Beethoven. The clavichord was obedient 
to a peculiaritv of touch possible on no other keyboard instru- 
ment. This is described b\ (\ 1*. Hmrnanucl lhu h in his famotis 
essay on plus ing and a« companimcnt , entitled Versuch liber die 
v'a/irc Art das Klavier zu sfnelen (“ An Fssav on the True \\ av to 
play Keyboard Instruments. ’’) It is the Brining (trembling), a 
\ibration in a melody note of the same nature as the tremolo 
frequently employed hv violin players to heighten the expressive 
effect ; it was gained by a repeated movement of the* fieshy end 
of the finger while the kev was still Ik Id down. The Belong was 
indicated in the notation by dots over the note to be affected by 
it, perhaps show ing how many times the note should be repeated. 
According to the* practice of the Hadis, as handed down to ns in 
the above mentioned essay, great smoothness of touch was 
required to play the clavichord in tune. As with the monochord, 
the means taken to produce the sound disturbed the accuracy 
of the string measurement bv increasing tension, so that a kev 
touched too lirinlv in tlu* davicimnl, bv unduly raising the 
string, sharpened the pitch, an error in playing deprecated bv 
('. V. Kmmanucl P»adi. This answers the assertion which lias 
been made that J. S. Bach could not have been nice about 
tuning when he played from preference on an instrument of 
uncertain intonat ion. 

Thenext instrument described by Virdung is the virginal (virgin- 
alis, proper for a girl), a parallelogram in shape, having the same 
projei ting keyboard and compass of keys the same as 
the davi< hordium. Here we can trace derivation from F/r^/n«/. 
the ‘psaltery in the sound board covering the entire inner surface 
of the instrument and in the triangular disposition of tlu* strings. 
The virginal in Virdung's drawing has an impossible position with 
reference to the keyboard, which renders its reproduction as an 
illustration useless. But in the next draw ing, the clavi- 
eimbaluin.this is rectified, andthedraw ing,revcrsedon ^/intof/uin 
account of , the keyboard, can be accepted as roughly 
representing the instrument so called (fig. 6). There would be 
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no difference between it and the virginal were it not for a peculi- 
arity of keyboard compass, which emphatically relers itself to 
the Italian “ spinetta," a name unnoticed hv Yirdung or by his 
countrvnian Arnold Schlick. who, in the same \ ear 1511, pub- 
lished his Spiegel det (hgelniaclier (Orgun-buildcrT Mirror), 
and named the elava horda.un and clavicnnbalum as familiar 
instruments. In the first place, the keyboard, beginning appar- 
ently with B natural, instead of F, make* the clayicimbalum 
smaller than the virginal, the M lings in this arrangement being 
shorter; in the next plate it is almost certain that the Italian 
>pinet (-oirip.es, beginning apparently upon a semitone, is 
identical nn it h a “ >hort measure ” or sliort octave” organ 
t c in pvt a very old kr\ Kurd arrangement, by which the lowest 
note, representing I), really sounded (1 and ( sharp in like 
manner A. The origin o! this may be deduied from the psalterv 
anal many representations ot the regal, and its object appears 
to have been to obtain dominant base's tot* evidences, harmonious 
closes having early bt en sought for as giving pleasure to the ear. 
Authuritv for this practice is to be found in Mersenne, who, in 
cxpn-sdv describes it as occurring in his own spinet 
(espinell fd. He says the keyboards ot the spinet and organ are 
the same. Now, in his Latin edition of the same work he renders 



Fig. o. — YinhmgN C I.ivh iinbalum (Spinet), r^i r jreverscil t.icsimilc. 


espinetTr by cla\ ft iinbalum. We read ( llannonie l 11 hersclle , 
Paris, ib;(>, lie. 3, p. 107) “ Its longest string |his spinet \s| is 

little more than a foot in length between the two bridges. It 
has only thirty-one keys \nmrehe sj in its keyboard, and as 
many strings over its sound-board |he now' refers to the illustra- 
tion], so that there are five keys hidden on account of the per- 
spective— -that is to say, three diatonic and two chromatic | feinfes, 
same as the Latin fidi |, of whit h the first is rut into two 
[a divided sharp forming two keys]; but these sharps serve to 
go dow'n to the third and fourth below the first step, (' sol [tenor 
clef t ], in order to go as far as tin- third ot tave, for the eighteen 
principal steps make but an eighteenth, that L tt> sav , a fourth 
more than two eirtaves.” 'flu* note* we tall F, he, on his engrav- 
ing, letters as C, indicating the pitch of a spinet of the second 
size, whit'li the one described is not. The 
third and fourth, reached by his divided sharp, 
are consequently the lower A and G; or, to 
complete, as he says, the third octave, the 
lowest note might be F, but for that he would 
want the diatonic semitone B, which his spinet, 
according to his description, did not possess. 1 
Mtrsennefs statement sufficiently proves, first, 
the use in spinets as well as in organs of what 
we now call ‘‘ short measure,'* and, secondly, 
the object of divided sharps at the lower end 
of the keyboard to gain lower notes. Hi* 
speaks of one string only to each note; urjike 
^ ■» ijui'T' the: double and triple strung clavichord, those 
JAUh instruments, elavicimbalum. spinet or virginal, 
derived from the psaltery, could only present 
one string to the mechanical plectrum which 
twanged it. As regards the kind of plectra 
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Fig. 7. — Spinet 
" Jack.” 


1 A. J. Ellis ( History nf Musical Pitch, p. 318) see* the 13 in 
Mersenne \s outline diagram. 


I earliest used we have no evidence. 'flic little crow-quill points 
I project lmm centred tongues in uprights ot wood known as 
! “ jacks” (tig. 7). whit'li also carry the dampers, and rising hv 
the depression of the keys in front, the quills set the strings 
; vibrating as they pluck them in passing, springs at fir t of steel, 
■ later of bristle, giving energy to the twang and governing their 
return. J. C. Sraliger in Poeliccs lihri sef>tem ( 15(11, p. 51, c. 1 ) 
states that the Clayicimbalum and ILarpichordum of his 
boyhood art* now called Spinets on account of those quill 
points {ah il/is mncionibus), and attributes the ini 'udm tiou 
ot the name “ spinett.i ” to them (from spina, a thorn ). We will 
leave harpichordiun for the present, hut the curb ident it \ 
of clayicimbalum and spiuetta is certainly proved. 

Scaligcr’s etymology remained unquestioned until 
Signor i’oiisicclii ot Fleirence discovered another d rivation. 
lie found in a rare book entitled Conelusione net saono dell' 
omano, di 1 ). Adriano liane/iieii (Bologna, ifioS), the billowing 
passage, which translated reads: “Spiuetta was thus named 
Irom the inventor ol that oblong form, who was one Maestro 
Giovanni Spinctti, a Venetian; and I have seen one of 
those instruments, in the possession ol Francesco Stivori, 
organist of the magnificent community of JMontagnana, 

; within whit’li was this inscription- joannes Spinetv\ I’enelvs 
fecit , a.I). 1503.” Scaliger's and Ikinehieri's statenu nts mav 
lie combined, as then 1 is no discrepancy of dates, or we mav 
rely upon whichever seems to us to have the greater authority, 
alwavs bearing in mind that neither invalidates the other. The 
introduction of crow-quill points, and adaptation to an oblong 
case of an instrument previously in a trapeze lorm, are synchro- 
nous; but we must at cept 1503 as a late date tor one of Spinet t i s 
instruments, seeing that the altered form had already become 
common, as shown hv Yirdung, in another country as early as 
i 1511. After this date there are frequent references to spinets in 
\ public records and other documents, and wc have fortunately the 
! instruments themselves to put in evidence, preserved in public 
1 museums and in private collect ions. A spinet dated 141)0 was 
shown at Bologna in 18XX; another old spinet in the ( onserva- 
toire, Paris, is a pentagonal instrument made by Francesco di 
Port alu pis at Verona, 1524. The Milanese Rossi were famous 
spinet-makers. and have been accredited ( La X obi Ufa di Milano , 
! 5 ( >5) with an improvement in the form which we believe was 
the recessing of the keyboard, a leature which had previously 
entirely projected ; by the re< cssing a greater width was obtained 
for the sound-board. 'The spinets by Annihalo Rosso at South 
Kensington, dated respet lively 1555 (fig. X) and 1577, show this 



j Tic,. S. — Milanese Spinclfa, by Annibale Rosso, 1555; South 
Kensington Museum. 

j alteration, and may be compared with the older and purer form 
of one, dated 1568, by Marco Jadra(also known as Marco “ dalle 
spinette,” or “ dai cembali ”). Besides the pentagonal spinet, 
there was an heptagonal variety; they had neither covers nor 
stands, and were often withdrawn from decorated cases when 
required for performance. In other instances, as in the t 5 7 7 
j Rosso spinet, the rase of tin* instrument itself was richly adorned, 
i The apparent compass of the keyboard in Italy generally 
exceeded four octaves bv a semitone, K to F; but we may regard 
the lowest natural key as usually f, and the lowest sharp key 
as usually L), in these instruments, according to “ short measure.” 

The rectangular spinet, Virdung’s “ virginal,” early assumed 
in Italy the fashion of the large “ rassoni ” or wedding chests. 
The oldest vve know of in this style, and dated, is clavecin 
the fine specimen belonging to M. ’Terrne which 
figures in IA Art deeoratif (fig. 9). Virginal is notan Italian name; 
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tiic rectangular instrument in Italy is “ sninetta tavnla.” In 
England, from Henry VI 1 . to ('harlcs JL, all r | uilled instruments 
(stromenli di penmt), without distinction as to form, were known 
as virginalv it was a common name, equivalent to the con- 
temporary Italian davicordo and Flemish davisingcl. From the 
latter, by apocope, we arrive at the French clavecin — the French 
clavier (dari*, a key)’ a keyboard, being in its turn adopted by 
the Hermans to denote any keyboard stringed instrument. 
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Fm. 9. — Spinetta Tavola (Virginal), 1508; Viet, and Albert 
Museum. 

Mcrsennc {of 1 - cit. 1 i \'. iii., p. 158) gives three sizes for spinets 
one 2 A ft. wide, tuned to the octave of the “ ton de rhapelle ” 
(in his dav a half tone above the present English medium pitch), 
one of 3J ft. tuned to the fourth below, and one of 5 ft. tuned 
to the octave 1 below the first, the last being therefore tuned 
in unison to the chapel pitch, lie says his own spinet was one 
of the smallest it was customary to make, but from the lettering 
of the keys in his drawing it would have been of the second si/e, 
or the spinet tuned to the fourth. The octave spinet, of trapeze 
form, \s as known in Italy as Ck ottnvina ” or “ spinetta di 
serenata." It had a less compass of keys than the larger instru- 
ment. being apparently three and two-third octaves, E to C — 
whi< h bv tin* “ short measure ” would be four octaves, C to (\ 
We learn from Fraetorius that these little spinets were placed 
upon tlie larger ones in performance ; their use was to heighten 
the brilliant effect. In the double rectangular elavisingel of the 
Netherlands, in whit h there was a movable oetav e instrument, we 
recognize a similar intention. There is a fme spinet of this j 
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kind at Nuremberg. Fraetorius illustrates the Italian spinet by 
a form known as the “ spinetta tra versa,” an approach towards 
the long clavicembalo or harpsichord, the tuning pins being 
immediately over the keyboard. This transposed spinet, more 
powerful than the old trapeze one, became fashionable, in England 
after the Restoration, Hatvard, Keene, Slade, Player, Baudin, the 
Hitchcocks, Mahoon, Haxby, the Ilarrir family, and others 


having made ^uch “ spinets ” during a period for which vve have 
dates irom 1(164 to 1784. Pcpvs bought his “ Espinetle ” from 
Charles Hawardfor (5, July 13, 1664. 

The spinets of Keene and Plaver, made about 1700, have 
frequently two divided sharps at the bass end of the keyboard, as 
j in the description l>v Mersenne, quoted above, of a spinet with 
| short measure. Such divided sharps have been assumed to be 
quarter tones, but enharmonic intervals in the extreme bass can 
have no justification. From the tuning ot Handel's Italian clavi- 
chord already mentioned, which has this peculiarity, and from 
Fraetorius we find the further halves ol the two divided sharps 
were the chromatic semitones, and the nearer halves the major 
thirds below, i.e. the dominant fourths to the next natural keys. 
Thomas Hitchcock (for whom there arc dates 1664 and 1703 
written on keys and jacks of spinets bearing Edward Blunt’s 
name and having divided bass sharps) made a great advance in 
constructing spinets, giving them the wide compass ot live 
octaves, from G to G, with very fine keyboards in which the 
sharps were inlaid with a slip of the ivory or ebony, as the case 
might be, of the naturals. Their instruments, always numbered, 
ancl not dated as has been sometimes supposed, became modi Is 
for contemporary and subsequent English makers. 

We have now to ask what was the difference between Scaligcr's 
harpichordum and his clavieymbal. Galilei, the father of the 
astronomer of that name (Dial 0 go della musica anticae moderna , 
Florence, 1581), says that the harpiehord was so named from 
having resembled an “ arpa giacente,” a prostrate or “ couched ” 
harp, proving that the elavicynibal was at first the 
trapeze- shaped spinet; and we should therefore ^Ocvmbai. 
differentiate harpiehord and clavirvnibal as, in form, 
suggested bv or derived Jrom the h.irp and psalterv, or from 
a “testa di poreo " and an ordinary trapeze psalterv. We are 
inclined to prefer the latter. The Latin name “ clavicembalom/’ 
having eurlv been replaced by spinet and virginal, was in Italy and 
Frame bestowed upon the long harpiehord, and was continued 
as clavicembalo (gravecemhalo, or familiarly cembalo onlv) 
j and clavecin. Mu<h later, after the restoration of the Stuarts, 

I tin* first name was accepted and naturalised in England as 
harpsichord, which we will define as the long instrument with 
quills, shaped like a modern grand piano, and resembling a whig, 
from which it has gained the German appellation “ Fliigel.” 
We can point out no king instrument of this kind so old as the 
Roman cembalo at South Kensington (fig. 11). It was made bv 
Geronimo of Bologna in 1521, two years before the Faris Forta- 
lnpis spinet. The outer ease is of finely tooled leather. It lias a 
spinet keyboard with a compass oi nearly four octaves, E to D. 
The natural keys are of boxwood, gracefully arcaded in front. 
The keyboard of the Italian cembalo was afterwards earn’d- 
out to the normal four octaves. There is an existing example, 
dated t 626, with the bass keys carried out without sharps in 
long measure (unfortunately altered bv a restorer). It is sur- 
prising to see with what steady persistence the Italians adhered 
to their original model in making the instrument. As late as 
the epoch of (ristofori, 1 and in his 1722 cembalo at Florence, - 
we still find the independent outer rase, the single keyboard, the 
two unisons, without power to reduce to one by using stops. 
The Italians have been as conservative with their forms of 
spinet, and are to this dav with their organs. The startling 
“ piano e forte ” of T508. brought to light from the records of 
the house of D’Este by Count Valdrighi of Modena, 3 after much 
consideration and a desire to find in it an anticipation of Cristo- 
fori’s subsequent invention of the pianoforte, we are disposed to 
regard as an ordinary cembalo with power to shift, bv a stop, 

1 In the harpsichord ('ristofori marie for Prince Ferdinand dei 
Mefliei in 1702, recently acquired by Mr Stearns, of Detroit, and 
presented by him to the t’niversity of Michigan, U.S.A., there arc 
three keyboards, thus arranged : Tst, highest keyboard, octave 
string only; 2nd. middle, octave and first unison; 3rd, lowest, both 
unisons. A haipsicliord similarly designed with throe keyboards, 
inscribed “ Vincent ius Sodi Vlorent inns Fecit, Anno Domini 1779," 
was presented by Mrs J. Crosby Brown to the Metropolitan Museum, 
New York. 

- In the*Krnus Museum Catalogue (1901), No. 559. 

a See Van der Straetcn. vt. 122. 
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from two unisons (forte) to one string (piano), at that time a 
Flemish practice, and most likely brought to Italy by one oi the 
Flemish musicians who lounded the Italian school of composition. 
About the vear 1O00, wlcm accompaniment w.e* invented lor 
monodv, large cembalos were made lor the orchestras to bring 
out tlu* bass part, the performer standing to play. Such an 



Tic. 




-Roman Clavicembalo by Gcronimo of Bologna, 1521; Viet, and 
Albei t Museum. 


indrunvnt was (.ailed “ aicliicenibulo,*' 1 a name also applied to 
a large cembalo, made bv Vito Trasuntinn, a Venetian, in 1000. 
intended by thiity-one keys in ca< li oi its four octaves one 
hundred and twcntv-fb.e in all to restore tlv* three genera of 
the aivLnt Greeks How mtny attempts have been made 
belore and since Trasuntinu to purify intonation in kev board 
instrument by multiplying kevs in th M octave ? Simultaneouslv 
with Father Smith’s wadl-known experiment in the Temple organ, 
London, there wet** divided keys in an Italian harpsichord 
to train a separate G sharp and A flat, and a separate 1 ) sharp 
a ild I" flat. 

Double keyboards and -;tops in the long cembalo or harpsichord 
came into u.v.* in the Netherlands carl\ in the ioih cenlurv. We 
find them imported into England. The following citations, 
quoted by Rimbault in his History of the Pianoforte , but imper- 
fectly understood by him, are Irum the privy purse expenses 
of King Henry VIII., as extracted by Sir Harris Nicolas in 
1827 

1 5'' (April!. Fcm the vj 
cL-.ye p.nefl to William Lew*-. 
lor ii paym of Nircinalh 111 on** 
coffer with iiii steppe br< »uylit to 
Greneuiche lii li . And for 11 
ixiyor of \ nein.dls in one cotlsi 
La 1 mu.; 1 1 1 lo l lie 'More o* lur m 1 1 . ” 

Now the second instrument 
may be explained, virginals 
meaning anv quilled inst ru- 
in* ill, as a double spinet, like 
that at Nuremberg bv Martin 
can der Beest, the octave divi 
sion being movable. But the 
first cannot be so explained; 
the four stop can only belong 
to a harpsichord, and the two 
pair instrument to a double- 
laved one, one keyboard *be 
ing over, and not by the side 

Fig. 12.— Virdung's Clavier- ^ 1L> other. Again from the 
thcrium (upright Harpsichord), inventory after the king s 
1511; (reversed facsimile). death (see Brit. Mm. Hurl. 

MS. 1419), fol. 2)7 

1 Invented by Nicola Vicentino; see L’ Antic a musica , idotto alia 
moderna prattua (home, 1 555). 



1 “ two fair pair of new long Virginalls made haip-fasluon ol 

Cipro?.. with keys ot ivory, having the* King’s Arms i 1 owned and 
1 support ed bv Ins (.dace's beastes witlim a gaiter gilt, standing 
unit 1 h» • k*y.-:. M 

Me are disposed to believe that we have here another double 
i keyboard harpsichord. Rimbault saw' in this an upright 
instrument, such as Yirdung's cla vicytherium 
(fig. 12). Having since seen the one in the Kraus 
M mourn. Florence, it seems that Yirdung's 
drawing should not have been revered; but he 
has mistaken the wires acting upon the jacks for 
string**, and nm tted the latter str< tched hori- 
/••mafly across the soundboard (see (Yavi- 
(Atheku’m). We read in an inventory of the 
furniture of Warwick Castle, 1584, “a faire pain* 
ot double virginalls,” and in tlu Hengrave 
inventory, 1603, kt one great pay re of double 
virginalls.” Hans Ruckers, the great clavisingel 
maker of Antwerp, lived too late to ha\e 
Yvented the double keyboard and stops, evident 
adaptions from the organ, and the octave string 
(the invention of which was so long attribute!! 
to him), which incorporated the octave spin-: 
'V'tli the large instrument, to be henceforth 
playable* without tlu* co-operation of another per- 
lormcr, was already in use when he began his work. 
I Tit il the last harpsidiurd was made by Joseph 
Kirkman, in 17(18, scarcely an instrument of the 
kind was constructed, except in Italy, w ithout the 
octaves. The harpsic liord as known throughout the 18th 
( cnlury, with piano upp*-*r and forte lower keyboard, was the 
invention oi Hans Knekers’s grandson, Jean Kuckcrs's nephew . 
Jan C'ouchet, about ih }o. Before that time tlu* double keyboards 
111 Flemish harpsichords were merely a transposing expedient, 
to change the pitch a fourth, from plagal to authentic and vice 
1 versa, while using the same groups of keys. Fortunately there is 
a harpsichord existing with double keyboards unaltered, date 
if\>8. belonging to Sir Bernard Sanmelson, formerly in the 
p* tses.-ion of Mr Spence, of Florence, made by Jean Ruckers, the 
keyboards being in their original position, it was not so much 
invention as beauty ol tone which made the Ruckers’ liarpsi- 
< lords famous. The Ruckers harpsichords in the 18th century 
were fetching such pri< es as Bologna lutes did in the 17th nr 
( remona violins do now. There art* still many speeiim as 
existing in Belgium, France and England. Handel had a 
Ruckers harpsichord, now in Buckingham Palace; it complies 
the number of sixty-three existing Ruckers instruments- 
catalogued in Groves Dictionary of Music and Musicians. 

Alter the Antwerp make declined, London became pre- 
eminent for harpHc lords — the representative makers being 
jaeob Kirckmann and Burckhard Tschudi, pujiils of a Flemish 
master, one "label, who had settled in London, and whose 
. business kirckmann continued through marriage with 'Label's 
1 widow, 'l’schudi was of a noble Swiss family belonging to the 
canton of Glams. According to the custom with foreign names 
obtaining at that time, by which Flaendel became Handel, 
and Sc hmidt Smith, Kirckmann dropped his final n and Ts< hudi 
became Slmdi, blit he reHimed the full spelling in the facies ol 
1 the splendid harpsichord*, he made in 1700 for Frederick tlu* 

J Great, which are still preserved in the New Palace, Potsdam, 
i By these great makers the harpsic hord betaine a larger, heavier- 
1 1 rung and more powerful instrument, and fancy stops were 
added to vary the tone ( fleets. To the three shifting register: 
of jacks of the octave and first and second unisons were added 
. the “ lute,” the charm of which was due to the favouring of 
high harmonics l>v plucking the strings close to the bridge, and 
j the “ harp,” a warding or muting effect produced by impeding 
| the vibration of the strings by contact of small pieces of buff 
leather. Two pedals w ere also used, the left-hand one a combina- 
tion of a unison and lute. This pedal, with the “ machine ” 
stop, reduced the upper keyboard tu the lute register, the plectra 
of which acted upon the strings near the wrest-plank bridge 
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only; the lower keyboard to the second unison. Releasing the 
machine step and quitting the pedal restores the first unison on 
both keyboards and the octave on the lower. The right-hand 
pedal was to mFe a hinged portion of the top or cover and thus 
gain some power of “ swell " or crescendo, an invention of 
Roger rienius, 1 * to whom also the harp stop may he rightly 
attributed. This ingenious harpsichord maker had been 
stimulated to gain these effects by the nascent pianoforte which, 
as we shall find, he was the lirst to make in England. The first 
idea of pedals for the harpsichord to act as stops appears to have 
been John Haywards (Pllaward) as early as 167(1, as we learn 
from Mace s Mustek's Monument , p. 235. The French makers 
preferred a kind of knee-pedal arrangement, known as the 
u genouillere,” and sometimes a more complete muting by one 
long strip of huff leather, the “ sourdine.” As an improvement 
upon Plcnius’s clumsy swell, Shtnli in 1 769 patented the Venetian 
swell, a framing of louvres, like a Venetian blind, which opened 
by the movement of the pedal, ‘and becoming in England a 
favourite addition to harpsichords, was early transferred to the 
oigan, in which it. replaced the rude ‘‘ nag's -head ” swell. A 
French harpsichord maker, Marius, whose name is remembered 
from a futile attempt to design a pianoforte action, invented a 
folding harpsichord, the “ clavecin brisc,” by which the instru- 
ment could he disposed of in a smaller ipace. One, whi<h is 
preserved at Berlin, probably formed part of the camp bagg.ig • 
of Frederi* k the Great. 

It was formerly a custom with kings, princes and nobles 
to keep large collections of musical instruments for actu-.l 
playing purposes, in the domestic' and festive music of their 
Crist of orfs C( >urts. There are records of their inventories. 
/mention and it: was to keep such a collection in playing order 
0/ the that Prince Ferdinand dci Mediti engaged a Paduan 
Pianoforte, harpsichord maker, i kirtoloiumeo ( ristofori, the 
man of genius who invented and produced the pianoforte. - 
We fortunately possess the record of this invention in a 
literary form from a well-known writer, the Manliest? Scipiunc 
Maffei; his description appeared in the Giornule dci letter y.i 
d' Italia , a publication conducted by Apostolo Zeno. The 
date of Mattel’s paper was 1711. Rimbault reproduced it. 
with a technically imperfect translation, in his History of the 
Pianoforte. We learn from it that in T709 Ghristofori had 
completed four “ graveeembali col piano e forte ’’ — keyed- 
psalteries with soft and loud — three of them being of the long 
or usual harpsichord form. A synonym in Italian for the 
original cembalo (or psaltery) is “ salterio,” and if it were struck 
with hammers it became a “ salterio tedcsco ” (the German 
haekhrett, or chopping board), the latter being the common 
dulcimer. Now the first notion of a pianoforte is a dulcimer 
with keys, and w’C may perhaps not be wrong in supposing that 
there had been many attempts and failures to put a keyboard 
to a dulcimer or hammers to a harpsichord before Crist uiori 
successfully solved the problem. The sketch of his action in 
Mattel's essay shows an incomplete stage in the invention, 
although the kernel of it. — the principle of escapement or the 
controlled rebound of the hammer — is already there. 1 le obtains 
it by a centred lever (linguetta mobile) or hopper, working, when 
the key is depressed by the touch, in a small projection from 
the centred hammer-butt. The return, governed by a spring, 
must have been uncertain and incapable of further regulating 
than could be obtained by modifying the strength of the spring. 

1 Macc describes a primitive swell contrivance tor an or. an 
95 years before PI emus took out his patent (1741). 

- The invention of the piano by C ristofori, and him alone, is now 
past discussion. What is still required to satisfy curiosity would be 
the discovery of a Fort Bien or Eiederici square piano, said to mite- 
date by a year or two Znmpe’s invention < f the instruiin nt in London. 
The name Fort Bien was deri\ ed, consciously or unconsciously, from 
the Saxon German peculiarity of interchaiu-ing B. and P. Amonv 
Mozart's effects at the time of his death was a Fa. te-liiano mil 
red at (see Vierzchntev jdhrluher Brricht des Mozarteum , “ Sal/burg,” 

I)ee. 10. 1791). Also wanted is the “ old movement " for the long 
or grand pianos, sometimes quoted in the Broadwoo 1 dav-book ■> 
of the last quarter of the iSth eenturv with retereuce to the 
displacement by the Backers English action. 


Moreover, the hammer had each time to be raised the entire 
distance of its tall. There are, however, two pianofortes by 
(ristofori, dated respectively 1720 and 1726, which show a 
much improved, we may even say a perfected, construction, 
for the whole of an essential piano movemont is there. The 
earlier instrument (now' in the Metropolitan Museum, New York) 
has undergone considerable restoration, the original hollow 
hammer-head having been replaced by a modern one, and the 
hammer-butt, instead of being centred by means of the holes 
provided bv Cristofori himself for the purpose, having been 
lengthened by a leather hinge screwed to the block; 3 but the 
1726 one, which is in the Kraus Museum at. Florence, retains 
the original leather hammer heads. Both instruments possess 
alike a contrivance fur determining the radius of the hopper, 
and both have been unexpectedly ioiind to have the 1 ‘ cheek 
(ltal. paramartello ), which regulates the fall of the hammer 
according to the strength of the blow which has impelled it to 
the strings. After this discovery of the actual instruments of 
('ristofori there can be no longer doubt as to the attribution of 
the invention to him in its initiation and its practical comp’e- 
tiun with escapement and < heck. To (‘ristofori we are indebted, 
not only for the power of playing piano and forte , but for 
Hie infinite variations of tone, or nuances, which rmder the 
Instrument so delightful. 

But his problem was not solved by the devising of a working 
actio’;; there was much nn re to be dune to in.dall the pianoforte 
as a new musical instrument. The resonance, that ir »st subtle 



Fi « ; . 13. — CTistofori's Escapement Ac tion, 1720. LVsiorrd in 
by cVs.ue 1 'ohmic I11. 


and yet all-embracing factor, had been expo: uiu-ivially developed 
to a certain perfection by nianv generations of spinet and harpsi- 
chord makers, but the resistance structure had to be thought out 
again. Thicker stringing, rendered indispensable to withstand 
even Cristofori’s light hammers, demanded in its turn a stronger 
framing than the harpsi- 
chord had needed. To 
make his structure firm 
he considerably increased 
the strength of the block 
which holds the tuning- 
pins, and as he could not 
do so without materially 
adding to its thickness, he 
adopted the bold expedient 
of in\ erting it; driving his 
wrest pins, harp-fashion, 
through it, so that tuning 
was effected at their 
upper, while the wires 
went attached to then* 
lower, cuds. Then, to 
guarantee the security o’ 
the ca.se, he ran an * 

independent string-block 
round it of stouter wood 
than had been used in 
harpsichords, in which block the hit< h-pins were driven to 
hold the farther ends of the strings, whirl* were spaced at 

•' Communicated by Baron Alexander Kraus (May 1908). 



Fir,. i.|. --( 'ristofori 's Piano e Forte, 
1720; Kr.tus Museum, Florence. 
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equal distances (unlike the harpsichord). the dampers lying- 
bet ween the pairs of unisons. 

Cristotori died in 1731. He hud pupils, 1 * but did not found a 
school of Italian pianoforte-making, perhaps from the peculiar 
Italian conservatism in musical instruments we have already 
remarked upon. The essav of Scipione Maf'fei was translated 
into German, in 1725, by Kdnig, the court poet at I Ires 
den, and friend of Gottfried Silbermann. the renowned organ 
builder and harpsiehord and clavichord maker.- Incited by 
this publication, and perhaps hv having seen in Dresden one ol 
( ristofori's pianoforte^, Silbermann appears to have 
Siibcrmana. U p j] 1(1 m . u - instrument, and in 172(1 to havi* 

manufactured two, which [. S. Bach, according to his pupil 
Agricula, pronounced failures. The trebles were too weak; 
the tout'll was too heavy. There has long been another version 
to this storv, viz. that Silbermann borrowed the idea of his 
aetion from a very simple model contrived by a young music ian 
named Srhroeter. who had left it at the electoral court in 1721, 
and, quitting Saxonv to travel, had not alterwards c laimed it. 
It mav be mi; but Sc hrocter's letter, printed in Mit/ler's 
HibUothck , dated 1 73X, is not supported bv any other evidence 
than the recent discovery of an altered German harpsichord, 
the hammer actiun of which, in its simple it \ , may have been 
taken from Schroeter's diagram, and would sufficiently account 
for the condemnation ol Si 1 berm anil's earliest pianofortes if 
he had made use of it. In either case it is easy to distinguish 
between the lines of Schroeter's interesting nmimnni' ations 
(to Mitzler. and later to Marpurg) the bitter disappointment 
he tell in being left out of the practical development of so 
important an instrument. 

But, whatever Silbermann's first expe-rinu nts were based upon, 
it was ascertained, b\ the* invc st igatioiis nt A. J. Hipkius, that 
fir, when successful, adopted Gristofori's pianolorte without 
further alteration than the compass and colour of the keys 
and the style of joinery of the* c ase*. I11 the Silbermann grand 
pianofortes, in the three paku es at Hotsdam, known to have been 
I'Yedcriek the (treat's, and to have been acquired by that 
monarch prior to j. S. Bach's visit to him in 1717, we find the 
(^istofori lraming, stringing, inverted w rest-plank and action 
complete. Fig. 15 represents the instrument cm which J. S. 
13 ach played in tlu- 'Town Palace, Pot* darn. 


Mahillon of Brussels, however, acquired a Frederick “ upright 

grand” piano, dated 1745 (fig. i(>). In Krederici’s upright grand 

action we have not to do with the 

ideas ol either Cristofori or Schroeter; i — 

tlu 1 movement is practically identical ' || 

with the hammer action of a Ger- 

man clock, and has its counterpart | 

in a piano at Nuremberg; a fart which ! / 

needs further elucidation. We note j / 

lure the earliest example of the leather \ I \ 

hinge, afterwards so common in piano I §|| n j 

actions and only now going out of use. I HR // 

Where are we to look for Sc hroeter's * B mil 
copvist if not found in Silbermann, . ? 

Frederick, or, as we- shall presentK see, |Ja 

perhaps J. G. Wagner? It might be || 

in the harpsic hord we have mentioned, 

whic h, made in 1712 by one Broc k for fj 3 

the elector of Hanover (afterwards 

George 1 . of Knglund), was by him 

presented to the* Pro- | V 

testant pastor of Sehulen- J f l 

berg, near Hanover, and - 

has sinc e been rudely Fig. 10. - Frcderici’s U prig- lit (band 

altm-.l into .1 pianoforte ;7 llon : ‘W- ln , U "- mu: ”- ,um 

' . ot the Brussels (..onservatoin . 

(Iig. 17). 1 here is an 

altered harpsichord in the museum at Basel which appears 
to have been no more successful. But an attempted com- 
bination of harpsic hord and pianoforte appears as a very early 
intention. The Knglish poet Mason, the friend 
ol Gray, bought Mich an instrument at Ham* 
h * burg in 1755, with “the cleverest mechanism 

I imaginable." 

I 1 1 was only under date of 1 763 that Schroeter 3 

I published tor the first time a diagram of his pro- 


ITammer ;m<! Lifter of altered Harpsichord bv Brock, 
iii-nt 111 tin 1 tu»u ot Mi 1 < < *11 < I i it. k Pvne. Mam iic-stcT. 



posed invention, designed more than forty years 
before. It appeared in Marpurgks Kritisrhc lirieje 


(Berlin, 17(14). Now-, immediately after, 
johann Zumpe. a German in London, who 
had been one of Shudi's workmen, invented 


Schroeter; 

Zumpe. 


or introduced (for there is some tradition that Mason 
had to do with the invention of it 4 ) a square piano, 
which was to become the most popular domestic 
instrument. It would seem that Zumpe was in fact 
not the inventor of the square piano, which appears 
to have been well known in Germany before his 


date, a di rovery made by Mr George Rose. In 
Paul de Wit's Music al Instrument Museum - formerly 
in Leipzig., now transfe rred to Cologne- — there is a 
small square piano, 27 in. long, 10 in. wide, and 4.J in. 
high, having a contracted keyboard of 3 octaves 
and 2 notes. The ac tion of this small instrument 


it has been repeatedly stated in Ge rmany that Frederin, of 
Gera in Saxonv, an organ Imilder and musical instrument 
maker, invented the square or table shaped piano, 
Frederic /. ^j ie “ f or t bicn,” as he* is said to have c alled it, about 

1 75S— T 76°. No square* piano bv this maker is forthcoming, 
though an “upright grand” piano, made* by Domenico* del 
Mela in 1730, with an action adapted from ('ristofori’s. has 
been discovered by Signor Boiisic chi of Florence. Victor 

1 See (Vsare 1 ’onsicclii, II Pianoforte, sua online c viluf>f>o 

(Flore nce. 187O), p. *7. 

" I lus translation, published at I Iain burg and reproduced in 
exft’vsn, mnv be.* read in Dr Oscar Ban IN (irschichle tics Claviers 

(Leipzig, J.SCiS). 


I is practically identical in every detail with that of the square 
! pianofortes made muc h late r b\ Zumpe (Paul de Wit, Raining. 
1 ties musikhistnrischni Museum s, Leipzig, t 003, No. 55, illus- 
1 tration, p. 38). Inside* is inscribed; “ Friedrich J lildebrandt, 
Instrumentenmacher in Leipzig, Ouergassc,” with four figures 
:l For arguments in lavour of St.hmei cr's claim to flu* invention 
of the pianoforte see Hr (Tear Paul. nf\ nt. pp. 85 icq. who was 
answered bv A. J. Jlipkins in (dove’s Dili, of Mu ni and M itsicians. 

* Mason really invented the “ccleslina” (known as Adam 
Walker's patent, No. mju), as we know from the corn spondence 
of Mary ( uanville. Ender date of flic* iitli of January 177;, she de- 
scribes this invention as a short harpsichord 2 ft. long, but played 
with the* right hand only. 'Die hit hand controlled a kind of violin- 
bow, which produced a charming sos tinente, in c haracter ot tone 
between tlic violin lone and that ot musical glasses. 
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almost illegible, Paul do Wit refers the instrument to the 
middle of the 18th century. It has all the appearance of being 
a reduced copy of a well established type, differing very little 
from the later models, except that it has no dampers. It 
seems probable that this small instrument is a converted 
clavichord, and that the action mav have been suggested bv 
Schroeter's model, left in 1721 at the Electoral Court of Saxonv. 
Burney tells us all about Zumpe; and hi* instruments still 
existing would fix the date of the first at about 1765. Fetis 
narrates, however, that he began the studv of the piano on 
a square piano made by Zumpe in 17O2. 1 11 his simple “old 

man's head " action we have the nearest appruach to a realiza- 
tion of Si hmeterfs simple idea. It will be observed that 
Sohroetcr ' . damper would slop all vibration at once. ' 1 'his 
defect is overcome by Zumpe \s “ mopstick ” damper. 

Another piano action had, however, come into use about that 
tune or e\en earlier in Germany. The disco\erv of it in the 
stein simplest form is to be attributed to V. ('. Mahillon, 

who found it in a square piano belonging to Tfcnri 
Gosselin, painter, of Brussels. The principle of this action is 
that which was later perfected by the addition of a good escapr- 
ment by Stein of Augsburg, and was again later experimented 



Fit;. 18. — Schroder sMu<kl for an Actum, T721. 

upon by Sebastian Krard. Its origin is perhaps due to the 
contrivance of a piano action that should suit the shallow clavi- 
chord and permit of its transformation into a square piano; 
a transformation, Schroetcr tells us, had been going on when he 



wrote his complaint. It will be observed that the hammer is, 
as compared with other ac tions, reversed, and the axis rises 
with the key, necessitating a fixed means for raising the hammer, 
in this action effected by a rail against which the hammer 



Fig. 20. — Old Piano Action on the German principle ot Escape- 
ment . Square Piano belonging to M. Gosselin, Brussels. 

is jerked up. It was Stein’s merit to graft the hopper principle 
upon this simple action; and Mozart’s approbation of the inven- 
tion, when he met with it at Augsburg in 1777, is expressed in a 
well-known hitter addressed to his mother. No more “ blocking ” 
of the hammer, destroving all vibration, was henceforth to vex 
his mind. He had found the instrument that for the rest of 
his short, life replaced the harpsichord. V. C. Mahillon secured 
for his museum the only Johann Andreas Stein piano which 


is known to remain. It is from Augsburg, dated 1780, and has 
Stein's escapement action, two unisons, and the knee pedal, 
then and later common in Germany. 

Mozart’s own grand piano, preserved at Salzburg, and the 
two grand pianos (the latest dated 1700) by Ilulm of Berlin, 
preserved at Berlin and C harlottcnburg, because they had 



belonged to Queen Euise ot Prussia, follow Stein in all 
particulars. These instruments have three unisons upwards, 
and the muting movement known as celeste, which no doubt 
Stein had also. The wrest -plank is not inverted; nor is time any 
imitation of Cristofori. We mav regard Stein, coming after the 
Seven Years* War which had devastated Saxonv, as the German 
| reinventor of the grand piano. Stein's instrument was accepted 
as a model, as we ha\e seen, in Berlin as well as Vienna, to 
which citv his business was transferred in 1794 by his daughter 
Nanette, known as an accomplished pianist and friend of 
Beethoven, who at that time used Stein’s pianos. She had 
her brother in the business with her, and had alrcadv, in 1793, 
married ]. A. Streirher, a pianist lroin Stuttgart, and distin- 
guished as a personal friend ol S< biller. In 1S02, the brother and 
sister dissolving partnership, Streieher began himself to take 
his full share* of the work, and on Stein's lines improved the 
Viennese* instrument, so popular for many years and famous 
lor its lightness of touch, which < nntributed to the special 
character of the Viennese school of pianoforte playing. Since 
1 862, when Stemwav's example caused a complete revolution 
i in German and Austrian piano-making, the old wooden cheap 
! grand piano has died out. W'e will quit the earlv German 
I piano with an illustration (fig. 22) of an early square piano 



Fig. 22. — German Square Action, 17S3. Piano by Wagner, 
1 Mcsdcii. 


action in an instrument made by Johann Gottlob Wagner of 
Dresden in 1783. This interesting discovery of Mahillon's 
introduces us to a rude imitation (in the principle) of Cristofori, 
and it appears to have no relation whatever to the clock-hammer 
motion seen in Fredericks. 

Burney, who lived through the period of the displacement of 
the harpsichord by the pianoforte, is the only authority to 
whom we ran refer as to the introduction of the latter instrument 
into England. TTe tells 11s, 1 in his gossiping way, The Piano- 
that the first hammer harpsic hord that came to forte in 
England was made by an English monk at Rome, Pnxiand. 
a Father Wood, for an English gentleman, Samuel Crisp o! 
Chesingtun; the* tone of this instrument was superior to that 
produced by quills, with the added power of the .-.hades of piano 
and forte, so that, although the toueh and mechanism were 
so imperfect that nothing quick could lx* executed upon it, yet 
in a slow movement like the “ Dead March ” in Saul it excited 
wonder and delight. Fi like* Greville afterwards bought this 

instrument for 100 guineas, and it remained unique in England 
for several years, until Plenius, tin* inventor of the Ivriehord, 
mack* a pianoforte in imitation of it. In this instrument the 
touc h was better, but the tone was inferior. We have no date 
for Father Wood. Plenius produced his Ivriehord, a sosUnente 
1 Keeks New Cyclopaedia, art. " Harpsichord/* 
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harpsichord, in 1745. When Mason imported a pianoforte in 
1755, F.iike Grcville's could have been no longer unique. The 
Italian origin < >i Father Wood's piano points to a copvotl'nstotori, 
but the description of its capabilities in no wav confirms this 
supposition, unless we adopt the very possible theory that the 
instrument had arrived out of order and thme was no one in 
London who could put it right, or would perhaps divine that it 
was wrong. Burney further tells 11s that the arrival in London 
ul |. C. Bach in 1750 was the motive lor several of the second- 
rate harpsiehord makers trying to make pianofortes, but with 
V) particular success. 01 these Americas Backers (d. 177^), 
said to he a Dutchman, appears to have gained the 
Backers. p ir ^ p] iUV Ho was afterwards the inventor of 
the so-called English action, and as tin’s action is based upon 
t'risu-fori’s v,e uuir .-aippjse he at first followed Sdbennann in 



Fig. 23. I uno Arti'-n, 177'*. I'h«* " English " action of 

A me- a u.-» ii<ic-la r-.. 


were the assistants of Backers in the installation of his invention. 
On his death died he commended it to Broadwood’s care, hut 
Stodart appears to have been the first to advance it — Broadwood 
being probably field back bv liis partnership with his brother 
in-law, tliesonof Shuui,iuthe harpsichord business. ( the elder 
Sfiudi had died in 1 77.5.) Stodart soon made a considerable repu- 
tat ion with his “grand" pianofortes, a designation he was the first 
to give them. In Stodart ’s grand piano we first find an adapta- 
tion from the lvriehurd of Plenius, of steel arches between the 



Fro. 1 r ). bollard’s ('.ran.l Pi.t.io Ac;i. a. 1.NS4. Engle h aetjon, 
w till vcveiseil hopper and contrivance lor repetition added. 

wrest -plank and belly rail, bridging the gun up which the ham- 
mers rise, in itself an important cause of weakness. '1 hese ate 
not found in any contemporary German instruments, but may 
have been part of haekers’s. 

Imitation of the harpsichord bv “ octaving ” was at this time 
an object with piano makers. Xumpc’s small square piano had 
met with great success: he was soon enabled to retire, and his 
imitators, who were legion, continued his model wit Ji its hand 
stops for the dampers and sourdine, with little change but that 
whii h straightened the keys from the divergences inherited from 
tin; elavi< fiord. John Broad wood took this domestic in.- tnnnent 


1 opylng the original inventor. There is an old plav-bill of 
f*o vent Garden in Me^m Broadwood's possession dated tlm 
10th of Mav 1 7 ^ *7 . # vs h 1 < h ha-, the following annoiim ement : — 
y Ivid of Ael 1. Miss Bncklor will sing ;i favmuilo song from 
Jud t!i. accompanied by Mr Dibclin on .1 ivw insii iinivut call’d 
L’luino I urn 

Tiic mind at. once reverts to Barkers as the probable maker 
of this novelty. Backers's “Original Forte Piano ” was plavcd 
at the Thatched House in St James’s Street, London, in 1774. 
Poiisicchi has found a Backers grand piano at Pistoria, dated 
that year. It was J»at kers who produced the action continued 
in the direct principle by the firm of Broarlwood, or with the 
reversed lever and hammer-hut t introduced by the firm ol 
Co Hard in 1835. 

The escapement lever is suggested by Cristofori's firs t action, 
to which Backers has added a contrivance for regulating it. bv 
means of a button and screw. The check is from 
S™dart 00<ii f^istofori’s second action. Xo more durable action 
has been constructed, and it has always been found 
equal, whet her made in England or abroad, to the demands of the 



lie. q. — Erc^i- 1 wood's Grand Piano A< tmn, ibiij. English direct 
nu-cbani-nn. 

most advanced virtuosi. John Broadwood and Robert Stodart 
were friends, Stodart having been Broadwood’s pupil; and they 


i first in band to improve it, and in tbe Near 17S0 succeeded in 
, entirely ret onstrui ting it. lie transferred the wrcst-plauk and 
pins from the right-hand side, as in the clavichord, to the back 
of the case, an improvement universally adopted alter his patent, 
Xo. 1^70 of 1 7X3, expired, in this patent, we first find the 
damper and piano pedals, since universally an opted, but at first in 
! the grand pianofortes only. Zumpc’s action remaining with an 
altered damper, another inventor, John Gcib, patented (No. 
1571 of 17.80) the Jioppor with two separate escapements, one 
of which soon became adopted in the grasshopper of the square 
piano, it is believed by Gcib himself; and Petzold, a Paris maker, 
appears to have taken later to the escapement effected upon the 
key. We may ment ion here that the square piano was developed 
and continued in England until about the year i860, when it 
went out ol fashion. 

To return to John Broadwood having launched his recoil 
! strutted square piano, hi* next turned his attention to the grand 
i piano to continue the improvement of it from the point where 
! Backers had left it. The grand piano was in framing and 
resonance entirely on the harpsichord principle, the sound-board 
bridge being still continued in one undivided length. The 
strings, which were of brass wire in the bass, descended in notes 
of three unisom, to (lie lowest note ol the scale. Tension was 
Eft to chance, and a reasonable striking line or place for the 
hammers was not thought of. Theory requires that t lie notes 
of octaves diould be multiples in the ratio of 1 to 2, bv which, 
taking the treble clet F at one loot, the lowest V of the five 
octave scale would require a vibrating length between the 
bridges of 12 ft. As only half this It nglh could be conveniently 
afforded, we. see at once a reason ior the above-mentioned 
deficiencies. Only tin* three octaves of the treble, which had 
lengths practically ideal, iould be tolerably adjusted. Then 
the striking-line, which should be at an eighth or not less than a 
nine or tenth of the vibrating length, and had never been 
eared for in the harpsichord, was in the lowest two octaves 
out of all proportion, with corresponding disadvantage to the 
tone. John Broadwood did not venture alone upon the path 
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towards rectifying the.se faults. He called in the aid of professed 
men of science --Tiberius (avallo, who in 1 788 published his 
calculations of the tension, and Dr Gray, of the British Museum. 
The problem was solved by dividing the sound-board bridge, 
the lower half of which was advanced to carry the bass strings, 
which were still of brass. The first attempts to equalize the 
tension and improve the striking-place were here set forth, to 
the great advantage of the instrument, which in its wooden 
construction might now be considered complete. The greatest 
pianists ot that epoch, except Mozart and Beethoven, were 
assembled m London— Clementi, who first gave the pianoforte 
its own character, raising it from being a mere variety of the 
harpsichord, his pupils Trainer and for a time Hummel, later 
on John Field, and also the brilliant virtuosi Dussek and Steibelt. 
To please Dussek, Broadwond in T79T carried his five-octave, 
F to F, kcvboard, by adding keys upwards, to five and a half 
octaves, F to (\ In 1794 the additional bass half octave to (\ 
which Shtidi had first introduced in his double harpsichords, 
was given to the piano. Steibelt, while in England, instituted 
the familiar signs for the employment of the pedals, which 
owes its charm to excitement of the imagination instigated bv 
power over an acoustical phenomenon, the sympathetic vibra- 
tion of tin* strings. In 179(1 Clementi founded a pianoforte 
manufactory, to be subsequently developed and carried on by 
Messrs Col lard. 

The first square piano made in France is said to have been 
constructed in 177b by Sebastian Erard, a young Alsatian. 
p rard In 1786 lie came to England and founded the 

rar ' London manufactory of harps and pianofortes 

bearing bis name. That eminent mechanician and inventor 
is said to have at first adopted for his pianos the English models. 



Fig. 20. -Krard's I ><>ubk* Ksrapernonl Action, 1884. The double 
escapement or repetition is effected bv a spring in the balance press- 
ing the hinged lever upwards, to allow I lie hopper which delivers the 
blow to ret 111 11 to its position under the nose of the hammer, belore 
the key lias risen again. 

However, in 1794 and 1801, as is show r n by his patents, he was 
certainly engaged upon the elementary ac tion described as 
appertaining to Gosselin's piano, of probably German origin. 
In bis long continued labour of inventing and constructing 
a double escapement action, Erard appears to have sought to 
combine the English power of gradation of tone with the German 
lightness of touch. He took out his first patent for a “ repeti- 
tion ” action in 1808, claiming for it “ the power of giving 
repeated strokes without missing or failure, by very small 
angular motions of the key itself.’’ lie did not, however, 
‘lit eced in producing his famous repetition or double escapement 
action until 1821; it was then patented by his nephew Pierre 
Erard, who, when the patent expired in England in 1835, proved 
a loss from the difficulties of carrying out the invention, whic h 
induced the House of Lords to grant an extension of the 
patent. 

Erard invented in 1808 an upward bearing to the wrest-plank 
bridge*, by means of agraffes or studs of metal through holes 
in which the strings are made to pass, bearing against the upper 
side. The wooden bridge with down-bearing strings is dearly 
not in relation with upward-striking hammers, the tendency 
of which must be to raise the strings from the bridge, to the 
detriment of the tone. A long brass bridge on this principle 


was introduced by William Stodart in 1822. A pressure-bar 
bearing of later introduction is claimed for the French maker, 
Bord. The first to see the importance of iron sharing with 
wood (ultimately almost supplanting it) in pianoforte framing 
was a native of England and a civil engineer by Hawkins 
profession, John Isaac Hawkins, known as the 
inventor of the ever-pointed pencil. He was living at Phila- 
delphia, U.S.A., when lie invented and lirst produced the familiar 



Ftg. 27.— Steinwav's Grand Piano Action, 1884. The double 
escapement as in Knud's, but wilh shortened balance and usual 
check. 

cottage pianoforte 1 portable grand ” as lie then called it. 
Hr patented it in America, bis lather, Isaac Hawkins, taking 
out the patent for him in England in the same year, 1800. 
It. will be observed that the illustration here given (fig. 28) 
represents a wreck; blit a draughtsman’s restoration might be 
open to question. 

There had been upright grand pianos as well as upright 
harpsichords, the horizontal instrument being turned up upon 
its wider end and a keyboard and ac tion adapted to it. William 
Southwell, an Irish piano- maker, had in 179S tried a similar 
experiment with a square piano, to be repeated in later years 
by W. F. Collard ol London; but Hawkins was the* lirst to make 
a piano, or pianino, with the strings descending to the floor, 
the keyboard being raised, and this, although at the moment 
the chief, was not his only merit, lie anticipated nearly every 



discovery that has since been introduced as novel. His 
instrument (fig. 28) is in a complete iron frame, independent 
of the ease; and in this frame, strengthened by a system of iron 
resistance rods combined with an iron uppe r bridge, his sound- 
hoard is entirely suspended. An apparatus for tuning by 
mechanical screws regulates the tension of the strings, which 
are of equal length throughout. The* action, in metal supports, 
anticipates Wornum’s in the checking, and still later ideas in 
a contrivahce for repetition. This remarkable bundle of inven- 
tions was brought to London and exhibited by Hawkins himself ; 
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but the instrument being poor in the tone failed to bring him 
pecuniary reward or the credit lie deserved. Southwell appears 
to have been one of the first to profit by Hawkins's ideas bv 
bringing out the high cabinet pianoforte, with hinged sticker 
action, in 1S07. All that he could, however, patent in it was 
the simple damper action, turning on a pivot to relieve the 
dampers from the strings, which is still frequently used with 
such actions. The next steps for producing the lower or cottage 
upright piano were taken by Robert Wornum, who in 1S11 
produced a diagonally, and in 1 S 1 ^ a vcrtieallv, strung one. 
Wornum’s periV< ted crank action (tig. 20) was not complete 
until 1.82b, when it was patented for a cabinet piano; but it was 
not really introduced until three \ cars later, 
when Wornum applied it to his little “ piccolo." 
doc principle of this centred lever check action 
was introduced into Paris bv Plevel 1 and Pape, 
and 1 lienee into Germany and America. j ^ 

It w.is nut, however, from Hawkins's inven- \ 

tion tliat iron became introduced as essential to \ fm 

tin* structure of a pianoforte. 'Phis \ 
was due to William Allen, a voting 1 v : /’ac 
S cotsman in the employ of the Stodarts. He 1 \ 1 

deviled a metal system of framing intended l A /ft* 

primanlv for compensation, blit soon to heroine, jl uMl Si 

in other hands, a framing for resistance. TTis fV 

idea was to meet the divergence in tuning caused // 

in brass and iron strings bv at mospherie changes 'j 

by coinpciv ating tubes and plates of the same Ij 

metals, guaranteeing their stabilitv hv a cross / 

batoning of st r >ut wooden bars and a metal bar // 
across the wrest -plank. Allen, being simply a j 
tuner, had not the full practical knowledge for 
carrying out tlie idea. Tie had to allv himself j! 

with Stodart's foreman, Thom; and Allen and lj 

Thom patented the invention in January 1820. 

The firm of Stodart at once acquired f 

the patent. -j — ] 

^ We have nmv arrived 

at an important epoch Fig. 20.— Wornum's 

| Tm in pianoforte construe- Vpright Anion. 1S20. 
^ \\ tion — the abolition, at 1 he original of the now 

K \\ cast in Inland and in upri( . hl pianos. 

I \; \ France, of the wooden 


universal trank action 
ill upright pianos. 



construction in favour of a combined construc- 
tion of iron and wood, the 

L former material gradually as- 
serting pre-eminence. Allen's 
design is shown in fig. 30. The 
long liars shown in the diagram 
are really tubes fixed at one end 
only ; those of iron lie over 
the iron or steel wire, while 
those of brass lie over the 
brass wire, the metal plates 
to which they are attached 
being in the same < orre- 
spondence. At once a great 
W advance was made in the pus 

PI — rr — i j - { i pr n sibility of using heavier strings 

! T than could be stretched before, 

— _____ '_Tj without danger to the dur 

ability of the case and frame, 
n’s ( ■omfw nsiiiim: The next htep was in 1K21. to 
1820. The first a fixed iron string-plate, the 


Fk,. 30. -Allan's ( ompensal ing 11 , / 

Grand Piano, 1820. The first a fixed ir 
complete metal training system invention 


Broad- 

Samuel 


applied over the strings. wood’s workmen, Samuel 

Herve, which was in the first instance applied to one of the 
square pianos of that firm. The great advantage in the fixed 
plate was a more even solid counterpoise to the drawing or 
tension of the strings and the abolition of their undue length 

1 Plevel exhibited a small upright piano in Paris in 1827. Pierre* 
Erard did not turn his attention to upright pianos until 1831. 


behind the bridge, a reduction which Isaac farter - had tried some 
years before, but unsuccessfully, to accomplish with a plate of 
wood. So generally was attention now' given to improved 
methods of resistance that it has not been found possible to de- 
termine who first practii ally introduced those long imn or steel 
resistance bars winch arc so familiar a feature m modern 
grand piano-,. They were experimented on as sub: litutes for 
the wooden bracing bv Joseph Smith in 1708; but to James 
Broadwood belongs the credit of trying them first above the 
sound-board in the treble part of the scale as long ago as 180,8, 
and again in 1X18; lie did not succeed, however, in lixing them 
properly. 'The introduction of fixed resistance bars is really 
die* to observation of Allen's compensating tubes, s\hich were, 
at the saint' time, resisting. Sebastian and Pierre .1 rard seem 
to have been lirst in the field in 1823 with a complete system of 
nine resistance bars from treble to bass, with a simp'e mode of 
fastening them through the sound-hoard to the wooden beams 
beneath, but, although these bars appear in their patent of 
1824, which chiefly concerned their repetition action, ihe Krards 
did not either in France or England Haim them as of original 
invention, nor is there anv string-plate combined with them 
in their patent. James Broadwood, by his patent of 1827, 
claimed the combination of string-plate and resistance bars, 
which was dearly the completion of the wood and m< tal instru- 
ment, differing from Allen's in the nature of the resistance being 
fixed. Broadwood, however, left the brass bars out, but added 
a fourth bar in the middle to the three in the treble he had 
previously used. It must he borne in mind that it was the 
trebles that gave way in the old wooden construction before the 
tenor and bass of the instrument. But the weight of the 
stringing was always increasing, and a heavy ( lose overspinning 
of the bass strings had become general. The resistance bars 
were increased to five, six, seven, eight and, as we have seen, 
even nine, uc< ording to the ideas of the different English and 
French maker- who used them in their pursuit of stability. 

file next important addition to tlie grand piano in order of 
time was the harmonic bar of Fierre Erard, introduced in 1838, 
TIi is was a gun-metal bar of alternate pressing and drawing 
power by means of screws which were tapped into the wrest- 
1 plank immediately above 
the treble hearings; mak- T 
I ing that part of the instru- ; y. 

mi nt nearly immovable, \ \\ 

this favoured the produe- \ \\ 

tion of higher harrnonws \ \\ 

to the treble notes, reeog- \ \\ 

nized in what we rorn- \ Vi 

rnonly call * * ring.*’ A \ A\ 

similar bar, subsequently \ ' /\\ 

extended by Broadwood \ j \\ 

across the entire wrest- \ m \\ 

plank, was to prevent aA(\ u 

any tendency in the 
wrest-plank to rise, from III NY J 

the combined upward „ III \V 

drawing of the strings. A III : \ vx 

method of fastening the J// \ \ 

strings on the string-plate /// \ 

depending upon friction, jlj ' 

and thus dispensing with 7/--- -*-L| — ■ ^ 

“eyes,” was a eontri- ay . — — ^ i 

bu tion of the ('ollards, j if! 

who had retained James - - - ' - ~ “ 

Stewart, a man of eon- H 

siclowbl.- inventive power, — ,,„ n r .r*m1 


siueuiDir iinnuive jnwn, . . .>1 ,» , #« ,„,i 

, , . . • , Fig. 31. — Broadwood s lion Grand 

who had been in America pj ajl() u s8|. Complete iron frame with 
with ( bickering. . 1 1 1 is diagonal resistance bar. 
invention was introduced in 1827. Between 1837 and 1849 

- Sometime foreman to the pianoforte maker Molt, who attracted 
much attention hv a piano with sostenentr effect, produced by a 
roller and silk attachments in 1817. But a sestniente piano, how- 
ever pel lect, is no longer a true piano such as Beethoven and Chopin 
wrote for. 
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J\Ir Henry Fowier Broad wood, son of James, and grandson of 
John Broadwood, and also great-grandson of Shudi (Tschudi), 
invented a grand pianoforte to depend practically upon iron, in 
which, to a\ oid the conspicuous inequalities caused by the brcak- 
ing of the scale with resistance bars, there should be no bar 
parallel to the strings except a bass bar, while another flanged 
resistance bar, as an entirely novel leature, crossed over the 
strings from the bass corner of the wrest-plank to a point upon 
the string plate where the greatest accumulation of tension 
strain was found. Broadwood did not continue, without some 1 
compromise, this extreme renunciation of ordinary resistance 
means. After the Great Exhibition of 1851 he employed an 
ordinary straight bar in the middle of his concert grand scale, 
his smaller grands having frequently two such as well as the 
long bass bar. Alter 1862 he covered his wrest-plank with a 
thick plate of iron into which the tuning pins screw as well as 
into the wood beneath, thus avoiding the 1 crushing of the w T ood 
by the constant pressure of the pin across the pull of the string, 
an ultimate source of danger to durability. 

1 he introduction of iron into pianoforte structure was differ- 
ently and independently effected in America, the fundamental 
idea then* being to use a single easting for the metal plate and 
bars, instead ol forging or casting them in separate pieces. 

Alphaeus Babcock was the pioneer to this 
kind of metal construc tion, lie also was 
bitten with the compensation notion, and 
had east an iron ring for a square piano 
in 1825, which, although not a success, 

O r \ / I gave the clue to a single easting rcsis- 

\ ] / I : tame* framing, successfully accomplished 

by Conrad Meyer, in Philadelphia, in 
1833, in a square piano which still exists, 
and was shown in the Paris Exhibition 
of T87S. Meyer’s idea was improved 
upon by Jonas ('bickering (1707-1853) of 
Boston, who applied it to the grand piano 
as well as to the square, and brought the 
principle up to a high degree of perfection 
- establishing by it the independent con- 
struction of the American pianoforte. 

We have now to do with over- or 
cross-stringing, by which the bass division 
of the strings is made to cross 
°' e . r ~ , over the tenor part of the 
scale 1 m a single, double or 
treble disposition at diverging angles 
the object being in the first instance to 
get longer bass strings than are attainable 
in a parallel scale, and in the next t»> 
open out the scale and extend the area 
of bridge pressure on the sound-board. 
In the T<Sth century clavichords were 1 
sometimes overstrung in the lowest octave 1 
to get a clearer tone in that verv indistinct 
part ol the instrument (strings tuned an oc tave higher being 
employed). The first suggestion for the overstringing in the 
piano was made by the celebrated flute-player and inventor 
Theobald Boe hm, who carried it beyond theory in London, in 
j ,8 } 1 , bv employing a small firm located in (‘heapside, Gerock iV 
Wolf, to make some overstrung pianos for him. Boehm exported 
to gain in tone; Pape, an ingenious mechanician in Paris, tried 
a like experime nt to gain economy in dimensions, his notion 
being to supply the best piano possible with the least outlay of 
means. Tomkinson in London continued Pape’s model, but 
neither Boehm’s nor Pape’s took permanent root. The Great 
Exhibition of 1851 contained a grand piano, made 1 by Eichtenthal 
of St Petersburg, overstrung in order to gain symmetry by two 
angle sides to the case. It was regarded as a curiosity only. 
Later, in 1855, Henry Engelhard Steinwav (originally Steinweg; 

1797-1871), who had emigrated from Brunswick to 
New York in 1849, and had established the firm of 
Stein way & Sons in 1853 in that city, effected the combination 



Fig. 32. — Meyer's 
Metal F 1. line for a 
Square l*Kin<>, 1844. 
I11 a single cast ing. 


Steinway. 


of an overstrung scale with the American iron frame, which, 
exhibited in grand and square instruments shown in London 
in the International Exhibition of 1862, excited the attention of 
European pianoforte makers, leading ultimately to important 
results. The (Tuckering firm claim to have anticipated the 
Steinways in this invention. They assert that Jonas Chickcring 
had begun a square piano on this combined system in 1853, but, 
he died heiore it was completed, and it was brought out later. 
It is often difficult to adjudicate upon the claims of inventors, 
so rarely is an invention the produc t of one man’s mind alone. 
However, the principle was taken up and generally adopted in 
America and Germanv, and found followers elsewhere, not only 
in grand but in upright pianos, to the manufacture 1 of which 
it gave, and particularly in Germany, a powerful impetus. 



Fro. 33. — Si eimv.i vN Gland J'iano, 1884. Metal framing in a 
.single easLing ami overstrung. 

Since 1885 the American system of a metal plate in one cast mg, 
and ctos.;- or over-stringing by which the spun bass strings 
cross the longer steel diagonally, has become 1 general Recent 
in Europe with the exception of France, where structural 
musical taste has remained constant to the older Changes. 
wooden structure and parallel stringing throughout. The greater 
tenacity of the modern east-steel wire favours a verv much 
higher tension, and consequent easier production of the 
higher partials of the* notes, permitting a sostnmto unknown 
to Beethoven, Sc humann or Chopin. While in 1862 the highest 
tension of a concerl grand piano worked out at sixteen tons, 
since T8K5 thirty tons has been recorded. Generally speaking, 
the rise in tension mav be expressed musically by the interval 
of a minor third, to the great advantage of the standing in tune. 
First shown by Henry Steinwav in the London Exhibition of 
1862, this altered c onstruction attracted extraordinary attention 
at Paris in 1867, and determined the German direction of 
manufacture and a few years later the English. What is now 
partic ularly noticeable wherever pianos arc made is the higher 
average of exc ellence attained in making, as well as in piano- 
playing. Naturally the artistic quality, the personal note, 
characterizes all first-c lass instrume nts, and permits that liberty 
of choice which appertains to a true conc eption of art. 

Much attention has been given of late years to the touch of 
pianos, to make it less liring for the modern performer, especially 
since, in 1885 18S6, Anton Rubinstein went through the hercu- 
lean feat of seven c onsecutive historical recitals, repeated in the 
capital cities and principal musical centres of Europe. For even 
this stupendous player a light* touch was indispensable. In 
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the competition for power piano makers had been gradually 
increasing the weight of touch to be overcome by the linger, 
until, to obtain the faintest pianissimo from middle at the 
front edge of the key, from three to four ounces was a not uncom- 
mon weight. The Brutidwood grand piano which Chopin used 
for his recitals in London and Manchester in 1S4S, an instrument 
that has newer been repaired or altered, shows the resistance he 
required : the middle (' sounds at two ounces and a half, and to 
that weight piano makers have returned, regarding two ounces 
and three-quarters as a possible maximum. Owing to the 
greater substance of the hammers in the bass, the touch will 



Fig. 34. — iiruadwood liarless Grand, 
always be heavier in that department, and lighter in the treble 
from the lesser weight. In halam mg the keys, allowance' has 
to be made for the shorter leverage of the blac k kevs. When 
the player touches the keys farther bac k the leverage is propor- 
tionately shortened and the weight im reused, and there is also 
an ascending scale in the weight of the player’s blow or pressure 
from pianissimo to fortissimo. The sum of the aggregate force 
expended bv a pianist, in a recital of an hour and a hall’s duration, 
if calculated, would be astonishing. 

The most important struc tural change in pianos in recent 
years has been the rejection of support given bv metal bars 
or struts between the metal plate to whirh the strings are hitched 
and the wrest-plank wherein the tuning- pins are inserted. 
These bars formed part of William Allen's invention, brought 
forward by Stodart in 1S20, and were first employed for rigidity 
in place of compensation by the Paris Erards two years later. 
Broad wood in London introducing about that time the fixed 
metal plate. The patent No. 1231, for the barless or open-scale 
piano, taken out in London in r888 by If. J. Tschudi Broadwood, 
is remarkable for simplification of design as well as other qualities, 
'l'en years elapsed after the taking out of the patent before 
the fir ,t barless grand was heard in public (January r 898 at St 
James’s Hall). The metal frame, bolted in the usual manner 
to the bottom framing, is of fine cast steel entirely free from any 
transverse burs or struts, being instead turned up round the edges 


/he 

Increase of 
/Resonance. 


r\ 


to form a continuous flange, which enables the frame to bear 
the increased modern tension while providing additional elas- 
ticity and equality of vibration power throughout the scaling. 
The absence of barring and bracing tends to subdue the metallic 
quality of tone so often observable in pianofortes constructed 
with heavy iron frames, and the barless steel frame being so 
much more elastic than the latter, no loss in resonanc e is per- 
ceptible. 'flic tone of the barless grand is of singular beauty 
and sonoritv and is even throughout the compass. 

The problem of resonance — with stringed keyboard instru- 
ments, the reinforcement or amplification of sound !uis, from 
the davs of the lute- and spinet-makers, been 
empirical. With lute, guitar, and viol or violin 
• he sound-box comes in, combining in the instrument, 
the distinct properties of string and enclosed air or 
wind. With the spinet, harpsichord and piano we have to do 
chiefly with the plate of elastic wood, to amplify the initial 
sound of the strings; and the old 
plan of a thin plate of spruce, put 
in slightly convex and with an 
under-barring of wood lor tension, V . 3 

has absorbed the attention of 
piano-makers. The violin bells', 
with its bass bar and sound post, 
has relation to it ; but the recent 
invention of the Stroll violin has 
shown that the initial string 
s'ibrations may be passed through 
a bridge, be concent rated, and 
adequately transferred to an 
aluminium disk not much larger 
than half a crown. The piano, 
with its numerous strings, cannot 
be so n (lured, but the reinforce- 
ment problem is open to another 
solution, tentative it is true, but 
a possible rival. The “ Gladi- 
ator ” soundboard is the invention 
of Albert Seiuil/, late director 
of the piano manufactory of 
Kitmiillcr und Soline of Gottin- 
gen. Dr Moser's name has been 
associated with the imentor's in 
the English patent. In the 
“ Gladiator ’* two slabs of wood, 
with grain ot opposed <lirc< lion 
to give the necessary tension, are 
glued together, and the whole 
system of belly bars is done a wav 
with. Th-ere is a thinning round 
the edge, to facilitate promptness 
of speech. As we are still feeling 
our way towards an accurate 
and comprehensive statement of 
resonance, this invention is one 
claiming scientific interest, as well f 
as being of possible practical im- ! 
portancc. 

To return to the touch. The 
desirability of what G called 

repetition that the 

jack or sticker, which 
from the depression ol the key 
delivers the blow that raises the 
hammer to the strings, should 
never he far away from the 

notch or nose which receives the 
impulse- is as much an object 

of consideration with piano- 
makers now as it has been since 
Sebastian Erard began those 
experiments in 1808 which ended 


Repetition. 



Fro. 35. — Gary's Repeating 
Action. 1, tlie butt in which 
the hammer is glued. E, a 
spring attached to the.* butt by 
a link of silk cord passed 
through a wire guide. The 
object is that though the key 
may be still pressed down, 
the hammer returns but a 
shprt distance to ensure a 
quirk response to the blow if 
repeated. 
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in his famous “ double escapement ” action. The principle* of 
tin’s grand action, like that of Wornuni patented lor upright 
pianos in 1S26, has become general. But Joseph Henry Carv 
in j S 5 3 (patent No. 228^) invented a simple contrivance for 
repetition in all pianos, neglected at the time, and subsequentlv 
repa tented and disputed over by others, which has onlv been 
preserved in the records of the patent othce, while the inventor 
has left no other mark. But the utility of the invention has 
come to light. if is increasingly used in the actions ot upright 
pianos, and. in combination with the old English grand action, 
is sueeesslully competing with the Erard action proper and 
the simplified Hcrz-Erard, of late years so verv generallv 
employed. 

There has been a great change in the liver technique ol piano- 
plaxing, partly favoured by the development of piano-making. 
Technique. rt * lrt -* n £ nnf i obliging the piano-makers to keep 

their attention incessantly alive to the aim and re 
quirements of the players. It is true that the genius of Beet- 
hoven dominates a technique that has become obsolete, and so 
completely that the adequate performance of his piano works still 
gives to the sense as well as the intellect the highest pleasure ; but 
his annotations to Cramer's Studies, as preserved bv Schindler, 
betras the close touch ol the cla\ ichonl-plavcr and the student 
ol C. 1 \ E Bach's Essay on Clavichord- Playing, as well as the | 



A. Blowing pedals operated by feel of plaver connect'd by metal 
trank to feeder 13 , which exhausts air Jrom bellows (\ which in turn 
exhausts air trom all working valves and bellows in Pianola. 

I ), is perforated roll passing over tracker bar K winding on to spool 
F operated by a pneumatic motor and controlled bv lever (1, which 
is tonneoted to metrostyle pointer II. This is used in conjunction 
with a specially marked roll, giving correct interpretation of tempo, j 
1, is channel leading to primary pneumatic J operating secondary 
pneumatic 1 \, which exhausts striking motor L, connected to kev 
lever M to depress piano key. 

lhc themodist device consists of two small holes, one at each end 
of tracker bar E, connecting wit h pneumatic valve, which increases 
power oi suction instantaneously when melody notes are being 
played, by means of an extra perforation at each outside edge ol 
music roll’ I>; one hole for bass melody at lett, and one at right 
edge for treble melody. 

N, is metal arm or bracket connected to lever in Iron! for purpose 
of depressing sustaining pedal of piano. 

O, is the governing bellows of motor for operating music-roll and 
prevents pace of roll being" accelerated or retarded by hard or soft 
pedalling, thus allowing great change of expression to be made 
without interfering with speed of roll. 


weakness as a musical instrument of the earlv piano. The in- 
ventor of a technique so original, and at the time (c. 1830) so 
extraordinary, as Chopin's, sat at the piano with his elbows 
immovable, using, for flexibilitv, neither wrist, nor arm. With 
Chopin, to play loudly was anathema. The modern free style 
of playing comes from Czerny whom Beethoven despised as 
having no legato (Bind any ) — through Liszt to the Rubinsteins 
and to the splendidly-equipped performers of our time, to 
whom the pedal has become indispensable for cantabilc and 
effect. 

The most expert performers arc now mailed technically by 
the recent extraordinary invasion of the American automatic 
piano-players — the Angclus, Pianola, Apollo, Civi- 
lian, and other varieties ol the same idea. The use Mechanical 

Plav/mr 

of the perforated roll acts by means of the ingenious 
and indeed faultless application of pneumatic kverage to the 
ordinary piano, doing duty for the pianist's fingers; and it is 
made possible to play louder or softer, faster or slower, by 
mechanical arrangement. Such an instrument lacks the player's 
touch, which is as personal and indispensable for sympathy as 
the singer's voice or violinist’s bow. Still, to a violinist, it is 
a benefit to have a correct coadjutor in a Beethoven or Brahms 
sonata with one of these handy companions, just as it is to a 
singer to have always at command tin* accompaniments to his 
or her repertory. The Apollo has the addition of a useful 
transposing apparatus -an aid, however, that, though often 
tried, has never yet been adopted; it is possibly too disturbing 
to the musician's ear. The mechanical tuning-pin is an analo- 
gous experiment which comes regularly under notice as the vears 
go by, to be as persistently rejected. The must practical ol 
these tuning inventions was the Alibert. shown in the Inventions 
Exhibition, 1885. Here, pressure upon the strings above the 
wrest-plank bridge modified their tension after a first rough 
adjustment to pitch had been effected. 

Tlu* perforated music-sheet, a mechanism common to piano- 
pl.L\ in* • attachments as well ax sell-playing pianos, lirst appears 
in a Fidicli patent, iSp. A Fnitril States patent lor a keyboard 
piano-player was issued to F.. I >. Boulm.^i flVc. itt, i.So<>) ( 
and tin* lirst pneumatic keyboard piano-player wax patented in 
France in rXo^ by M. lonrne.inx. Bel wo n 1^70 and 1002 a tn^al 
of 55 patents had been issued in the St. lies. The lirst complete 
automatic piano plaver ready lor performance was the Angclus 
(No. 2jyoo. 1 ■■'•17). 1 In* xpei ifn ation is trom a communication to 

the British patent ottice by lOdward 1 lolling worth White, of -Meriden, 
New Ilav‘11 lountv, Conn., U.S.A. 1 here is a pneumatic chest, 
fulctuni bar. linger lexers, bellows and pedals. I he whole apparatus 
is cun tabled in a portable cabinet mounted upon castors, so as to he 
convenient lv moved about a room. The finger levers or key strikers 
correspond with a considerable portion ot the manual keys or clavier 
of a piano, 'finis the automatic piano-player comprises a portable 
cabim t provided with bellows and operating pedals, a pneumatic 
actuating mechanism, a tracker adjusted for the use ol a perforated 
music sheet, a pneumatic motor and winding roll mechanism to 
propel the music sheet, and a series ol linger li vers operated hy the 
pneumatic mechanism, so projecting as to overhang the jiiano 
keyboard and play upon it, with rockers or levels lor depressing 
the piano pedals. Subsequently the appatalns was made capable 
of accelerating or retarding the tempo at the will ot the 
operator. A roll of music, 12 in. wide and vaiying in length accord- 
ing to the composition, can be placed in jioxition promptly, and when 
exhausted can be returned upon its original roll by a simple stop, 
altogether a triumph of mechanical adjustment. The Pianola 
followed in iStjtt, the Apollo u>oo. 'lhc difference of all these clever 
contrivances is not conspicuous to the amateur. 

While these allied inventions have had to do with a substitute 
for touch and the necessity for the persevering acquirement of a 
difficult technique, another, the Virgil Practice Clavier, so called 
after the inventor, Mr Ahnon Kincaid Virgil, an American music 
teacher, is intended to shorten lhc period of study hy doing away 
with tone, so that the linger technique is acquired mei.hanic.ally and 
unmusically, while value of tone, reading, expression, what- 
ever we understand bv musical production exciting our re- 
ceptivity through the ear, is delayed until the player's hand is 
formed and considerably developed. Tlu* opinion of some of 
the very greatest pianists is brought forward as approving of 
the system; in the work, for instance, ol Vladimir de Pachmann, 
whose technique was formed long before the Virgil .Clavier came 
to Europe. Bearing in mind that the minimum weight of the 
touch of a.concerl piano is not likely to exceed three and a half 
ounces it is hardlv likely that these skilled performers use this 
dumb keyboard with the graduated weight advised for advancing 



PIANOSA — PI ATT I 


574 


pupils, namt lv, from five to eight ounces. 11 is allowed llial the 


lightest p< 

The Dumb 
Keyboard. 


jssil.lt' touch m.iy be us»-tl at first. One 1 1 i l; 1 1 recommen- 
dation certainlv remains alter all that mnv be said regard- 
ing Mr Virgil’s imvution : that it is pi.icticnllv silent, 
almost noiseless, the up ami down clicks that mat k the 


duration el linger attachment being alone audible, a boon to the 


unwilling heareiM ot ordinal v piano practice, si ales and live- linger 
exercises. Mr Virgil’s invent ion was produced in it- elementary 
lot m in 1872. tlie more satisfactorv Practice t in kt dates from 


the completion ot the in\ ention, about 1890. it was brought to 
Knglaml in 1803 bv Mr Virgil. 


i’lUT.hx.RAi’iiY. — A. Si Flick, Shi tilt / rh 1 Or gel niiu her (M.iinz|'|, 
151 1 ; Beilin icpi., 1809) ; S. Virdung, Musua gttuscht and aus'gez.ogeri 
Basel. 1 3 1 1 ; reptmted 111 I.il simile. Berlin, 1SS2) ; M. Agncola, 
Mu-- a fust num: Utah's (\\’it tembei g, 1520); O. laisi mins. Mu\urgia 


sr,-' fra.us musicae (Strasbnrg, 1540) ; M. Pnetnnns, Syntagma 
mush urn, vol. i. (Wit temberg, 1015 ; vols. ii. and 111. in (iiTinan. 
\\ ■ iltcnbuttel, 1019; M. Meisenne. liar mormorutn (Baris, 10^5). and 
Harmonic unreersdir (Bans, it.yt.); ('. Huv.gens, Cm re -pandame, 
(Jonkbloet et Land. Leiden. 1S82); 1 '. Mace. Mu s:,':\ Monument 

(London, 1070) ; }. S. Bach. Das ivohltempervte c lavnv (Coethen. 
1722); ('. I ’. L. Bach, Wtsuch ahtr die lvalue Art das Clavier .itspiclen 
(Beilin, 17”,','; J. Adlung, Music, 1 nn\hamca inganoedi (Beiljii. 
17081; ('. Burney. 1 he Present State of Music m ihanee and Itdy 
(London, 1771). and The Prestri! State of Music in Germany, the 
Nether lands, ■ (London, 1772); W. A. Mnzatt, Hriefe (Leipzig. 
18781; l). SUibrlt, Three Sonatas, Up. ,s\ pretace (London. 1700), 
and M thaitc ite piano forte (Baris, 180-9 • |>. |. Fell-*, “ Rsquisse 
de niistoire dll I’hiTio,” in the Ihvue et gazette musicale (Baris, 
i8yoj, partl\ translated in the liar mormon (London. i.Syo 18^1); 
"Exposition universelh* «!»■ T.ondtes,” m ( ia~cttr musicale (Pans, 
18-lB. Exposition Htiiverselle de Pans , rapport du /urv (Bans 1855), 
Exposition inlet nationale de Loiulrr s " in (la zette musi, a/e (’Ban-. 
1S02), and Exposition urnver^elle dc Puis, rapport du j:nv (Ban-.. 
1807, ; J. S. Broadwood. Sonic Notes made in zs\\\ with ob-.er\ at ion ; 
and elm idations bv 11 . F. Broadwood (London, rSo>) ; Kuet/mg, 
Das ll ksscnschafthi he dev Tortepiano Hauhunst (Bern, tS|j); S. and 
1 *. Erard. London E xhihition (London, iS-jt); \Y. Bole, “ Musical 
Instrument - of the t .re.it Exhibition," from Ncivtan's Patent Journal 
(London, and in furors* Reports. International Exhibition 

(London. iao2i; J. F'ischhol’t. Versuch cincv Gesehichte de s Clavier 


hours (Vienna. 18-,-;); Anoiivmons, Notes slit fes travaux de MM. 
Kraal (Pan-, iSvd: C. A. Andie, Dev Clavmhait, Ottenbach. 1N3-4; 
II. Wia kt r voil GonterMiaiisen, T), r Plugrl ndt'V die Pesi liattcnhcit 
des Pianos in al!m Pormen ( b rankfo: t. 187,0), and Lhr Hutu t than 
in sein- r I hcovic, Techmk mid Gcsihuhtc (Frankfurt, 1870); F. I'. 
Kimhault, The Pianoforte (London. 1S00); J. Broadwood A: Sons 
International Exhibition (London, 1802) ; L. de Burblin'. Ixeclnnhes 
snr tes fac tents de clavecin s d’Auvtts (Brussels, iSop; A. \Y. Ainbro.s, 
Gesehichte dev Musih. \ol. ii. (Breslau, iSop; ( ). I’niil , (ie.se/ufhle des 
Claviers (Leipzig, 1808), ami Amtiiches Hi/uJit -dnr die ,,-ic/tev 
Auss/ilhuii ; im Jahte /V77 (Brunswick, 1874); J'. Sievm-;. It 

Pianoforte gitida piatiea (Naples, 1S0S) ; Patents : Abridgments 
of Specifications n luting to Music, d Instrument % (London, 18711; 

B. Kombouts and T. V.tn Lmih, Dr I.iggcrcn dev ant, on psrhe Sint 

Lucasgilde 1 \ o 1 : i., Antwerp, 1872; and vol. i 1 . , The Hague); 

C. Engel, Mudeal Instrument ^ in the South Kensington Mas, urn 

(London, 187}), and “Some Account ot the ('la\ lclinrd," in 
Mttsit al times (London: July. August, September, 1870); F. 
Van tier Straeten, La Musufiie aux pays has, vol. in.. /Brussels. 
1S75); Clnckcrmg A Sons, the Pianoforte (Boston. T871); C. ( In >11- 
quet, Le Music du cause/ vatoire national de musique (Ban-., 1877), 
and Exposition Utliver se!/e et inter nationale de Paris, rapport du 
jury (Ban-, 1880); L. Buliti, Ihlla Online di pianoforte (Morence, 
187^1); C. Meyer A Son, On the Pull I ion Plate Trame f<>r Pumas 
(Philadelphia, 1S70); ('. Ponsicchi, II Pianoforte, sua oticine e 
si ii up po (Florence, 187ft); Bosanquet, Elementary I realise on 
Musical Intercuts (London, 1870); A. Kraus, Catalogue des instru- 
ments de musique du music Kraus (Florence. 1S7.S); V. Mahillon, 
Annuaircs du conservatoire royal de m unique de Hi u.\, lies (Brussels, 
1S77 to 188 \), and Catalogue desinptif rt analyhquc du music 
instrumental du conservatoire royal de musique dr Hru.xt/les (Bdimt, 
1880-1881); L. F. Valdrighi, Musurgiana (Modena, 1870); F. 
Brinsmcad, History of the Pianoforte (London, 187c,); S. Blonde], 
Histoire anecdotique du piano (Paris, 1880); A. Keissmann, Illus- 
trirte Gesehichte dev deatschcn Musih (Leipzig 1880 -i88r); A. (. 
Ellis. “ History of Musical Pitch," with appendices, in four mil 
of the Society of Arts (London, 1880); A. J. Hipkins, various at tides 
in Grove's Dictionary of Music and Musicians ; “ I hstnrv of tin* Piano- 
forte," with aopendix, in Journal of the Society of Arts (London, 
188 *), and "The T^anoforte and its Precursors, in the English 
Illustrated Magazine (London, 1884); O. Bio, History of the Piano- 
forte (London. 1899). J. Bluet liner and II. Gretschel, Dev Piann- 
fortebau (l rd ed. Leipzig. 1909); S. Han ing, Das Pianoforte in semen 
akuxtiachen Anlaqtn (Schwerin, 1910); F. A. Goehlinger, Gesehichte 
des Kluvichords (Basel, 1910), (A. J. JL; K. S.) 


PIANOSA (anr. Planasia ), an island of Italy, belonging to 
the province of Leghorn, and forming part of the commune 


of Matviana (FJba), from which it is 7A m. S.W. Pop. (1881), 
774. As its name indicates, it is quite (lat, and the highest 
point is only 95 ft. above sea-level. Its area is h sq. m. Augus- 
tus banished to it his grandson, Agrippa Postumus, and some 
ruins of baths near the harbour still bear his name. It changed 
hands more than once in the wars between Pisa and Genoa in 
the 1 2th and 13th centuries; from r^oo it belonged to the prince 
01 Piombino, but was depopulated in 1553 by the Turkish fleet, 
and only resettled at the beginning of the 19th century. In 
1857 a penal colony w.is established here. 

PIARISTS, the popular name ot a Catholic educational order, 
the " clerici regulares scholarum pitman," the Pauline Congrega- 
tion of the Mother oi God, luumled by Joseph ('alasanza (Jose- 
phus a Matre Dei) at Rome in the beginning of the 17th century. 
( alasanza, a native of Calasanz in the province of Iluesca m 
Aragon, was born on the 1 ith of September 155(1, studied at 
Lerula and Alcala, and after his ordination to the priesthood 
removed to Rome (1592). Here he organized, in 11107. a brother- 
hood which ultimately, in 1(117, became an independent Congre- 
gation, numbering at that time fifteen priests, under ('alasanza as 
their head. To the three usual vows they added a fourth, that 
of devotion to the gratuitous instruction of youth. In 1(122 the 
Congregation received a new constitution from Gregory XV., 
and had all the privileges of the mendicant orders conferred 
upon it, Cala.sanza being recognized as general. In 1 ( >43 the 
jealousy of the Jesuits led to his removal 1mm office ; owing to 
the same cause the Congregation was deprived of its privileges 
by Innocent X. in t(> 4 (>. ( alasanza, who died on the 22nd of 

August i(i.|«S, was beatified in 1718. and canonized in 17(17. The 
privileges of tin* Congregation were successively restored in 
moo, 1009 and 1(198. The Piarists, who art* not numerous, 
■ire found chiefly in Italy, Spain, the West Indies, Germany, 
and especially in Austria 'Hungary. Before the course of study 
was regulated by the state, a Piarist establishment contained 
nine <.keoe;- : reading, writing, elementary mat henr.it ie*. seliola 
parva or l\ udiinentomm, seliola. Principioi urn, Grammatica, 
Syntaxjs, Humanitas or Poesis, Rhetoriea. The general provost 
of the order is chosen by the general chapter, and with a general 
procurator and four assistants resides at Rome. 'The members 
are divided into professors, novices, and lav brethren. Their 
dre.>> is very similar to that of the Jesuits; their motto “Ad 
majit-; pietatis iiieremcntuiii ! “ 

F‘»r Calasanza, m<- Timfin-David, Vie de St fnstfdi ( alas, wee 
(Marvilles, i88p; on tin* Piarists. P, Htlyot, Hist, des oidic , teli~ 
K'o'it ws‘ ( * y i 5) . iv. 281; J. \. Seyitert, Urdeti'i egi In dev Piaristcn 
(H. die. 1 78 )) ; J. S< lialler, (icdankcu niter die Outerisfassung dev Piav - 
i-ten (I’taRue, 1803); A. Hcinil)iicli«*r, Orden und Korigrrgatmncn 
11. 271; articles l>v ( >. Zckklcr m H<izog-l latiek's Ihul- 
( lit yfjopndie fiir pratcstanti sf he / hedogie (mop, vol. xv . and l>v 
(’. Km. -I in WVtzer and WVlte's Km heu-lcukou vol. ix. 

PIATRA (1 'e vtka), the capital of the dt pai tment of Xeamlzu. 
Rumania, situated on the left bank of the river Bistritza, where 
it cuts a way through the Carpathian foothills. Pop. (1900), 
17,391. A branch railway passes through the town, and at 
Iktcau mce-ts the main line from Czernnwitz in Piitkowina to 
Cialatz. I lie church of St John’s (or the Prince's) monastery 
was founded in 1497 by Stephen the Great. There are saw- mills 
and textile factories in Piatra, which has a considerable trade in 
wine and timber. Xeamt/.u is one of the most densely foresled 
regions in Moldavia. Lumber rafts are floated down the Bis- 
tritza to the Sereth, and ..u on to Galatz. There are several 
monasteries in the neighbourhood. 

PIATTI, CARLO ALFREDO (1822- 1901), Italian violoncellist, 
was burn at Bergamo on the 8th of January 1822. JJe was 
the son of a violinist, and became a pupil at the conservatorio 
of Milan. From 1838 onwards he journeved over Europe, 
playing with extraordinary success in all the important 
cities of the Continent. In 1844 he appeared before the 
London public at. a Philharmonic Concert; and iri 1859, on 
tlie foundation of the Popular Concerts, he took up the 
work with which he was most intimately connected for 
thirty-nine seasons, retaining lint if 1897 the post of first 
violoncello at these lauious chamber concerts, during the latter 
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half of each series. Ilis purely classical style, his wide musical 
sympathies, and his general culture and charm, would have 
ensured him a high position even without his marvel lou si v 
finished tc< hnical skill. In 1894 the fiftieth anniversary of his 
first appearance in London was celebrated bv a reception given 
in honour of him and his lifelong friend Joachim, lie retired 
from public life, owing to a severe illness, in 1897, and until his 
death at Bergamo on the 19th of July 1 go 1 divided his time 
between hi. native town and (adenabbia. As a composer he 
attained a wide popularity with some graceful and popular 
songs; he did excellent work as an editor; and he was an 
enthusiastic collector and musical antiquary. 

PIAUHY, or Pialmii, a north-e.islern state of Brazil, bounded 
N. and W. by Maranhao, K. by (Vara, Pc rnambuco and Bahia, 
and S. by Bahia. It lias a few miles of Atlantic coast-line on 
the N., and the Rio Parnahyha forms the boundary line with 
Maranhao throughout its entire length. Area, 1 10,523 sq. tn.; 
pop. ( 1 000 ), 554,528. Part of the state on the At lan tie coast and 
along the lower Parnahyba is low, swainpv and malarial. South 
of this the country rises gradually to a high plateau with open 
campos. 'This plateau region is watered bv numerous tributaries 
of the Parnahyba, chief of which are the ( russuhv, the Ganindt* 
and its tributary the Piatihy, the Gurgucia ami its tributarv 
the Parahim, which drains the large inland lake of Parnagua, 
the Long. 1 . .and the Poty, whhh has its source in the state nj I 
Ccara. The Parnahyha is navigable for boats of 5 ft. draught up 
to Nova York, a few miles above the mouth of the Gurgucia, 
and could be made navigable up to the mouth of the Balsas. 
The climate is hot and humid in the low lands and along the lower | 
Parnahyha, bur in the uplands it is dry with high sun tempera- 
tures and cool nights. The principal industry is stock-raising, 
which dates from the first settlement in 1 ^»7-| bv Domingos 
Affonsn Mafrense, who established here a large number of cattle 
ranges. A secondary industry is the raising of goats, which arc 
able to stand neglect and a scantv food supplv. Sheep have 
likewise hern raised in Piauhy, but there is no market for mutton 
and their wool is not utilized. The agricultural products are 
cotton, sugar and tobacco. Of food-si uffs the people do not 
produce enough for their own consumption. Forest products 
include rubber, rarnauba wax and dvewuods. The exports in- 
clude hides, skins, rubber, wax, tobacco and cotton. The 
capital is Therczina, oil the right hank of the Parnahyba, 250 m. 
above Parnahyba (town), x\i 1 1 1 which it is connected by a line o! 
light-draught river-boats. The town dates from 1S52, is attrac- 
tively situated, and is regularly laid out with broad, straight 
streets crossing each other at right angles. The population 
of the unmicipio in 1890 was 51,525, which includes a large 
rural district. Other towns, with their populations in 1890, 
are Oeiras (10,858), founded in 1718 under the name of Aloxu: 
Amarante (1 5,525); Valenti ( i 7,605); and Gampo Maior (1 2,425), 
the figures given of population being those of the large districts 
{mintin' pins) in which the towns are situated. 

PIAZZA, properly an open square or place in an Italian town 
( I till, piazza , from Lat. plaint, broad space. Or. 7 tA arcs, broad). 
These squares were usually surrounded with a colonnade or 
arcade, and thus the word has been loosely applied to a covered 
walk or arcade along the* Iront of a building, and in America, 
to the veranda of a house. I 

PIAZZA ARMERINA, a city of Sicily, in the province of j 
( Vltanisctta, 5c) m. by road K.S.K. from that town, and the j 
same distance S. of the railway station of Assoro Yalguarnera, j 
45 m. \V. of Catania, situated 2560 ft. above sea-level. Pop. 
(1901), 24, tic). It has a rsth-rcnturv cathedral, with a fine 

campanile, and some of the houses show Norman or Gothic 
architecture. The foundation of the town dates from the nth 
century, and the dialect is Lombard. 

See Mauceri in L’Arte (1900), 14. 

PIAZZI, GIUSEPPE (1746-1826), Italian astronomer, was 
born at Ponte, in the Valtellina, on the 16th of fulv 1746. He 
entered the Theatine Order in 1764, accepted the chair of 
mathematics in the academy of Palermo in 1780. and persuaded 
the viceroy. Prince Caramanico, to build an observatory j 


there. During a visit to England in 1788 he procured from 
Jesse Ramsden a 5 -ft. altazimuth, with which he collected 
at Palermo, 1702-1815, the mat. rials for two admirable star- 
catalogues, published in 1805 and 1814 respectively. While 
engaged on this work he disc overed, on the ist of January 1801, 
the first asteroid or minor planet, to which he gave the name of 
(Vies, the tutelary deity of Sic ily. lie died at Naples on the 
22nd of July 1N2O. 

See L’». L. Alaineri, lAAstronomo (liitseppr Piassi (Milan, 1871); 
K. Wolf, Uiographien, ixl. iv. p. 275; Monatliehr Cones pendens 
(1810; portrait), xxi. 4 o; Astv. Jahtbmh , liv. 218; Bulletin des 
sciences (1820), vi. 459; I id in. Journal of Silence (1S27), vi. 193; 
Memoirs Roy. Astr. Soc. iii. 1 19 ; R. Grant, Hist. J’hys. Astronomy, 
pp. 238. 510, 549. 

PIBRAC, GUY DU FAUR, Seigneur dk (1529-1584), 
French jurist and poet, was born at Toulouse, of an old family 
of the magistrac y. lie studied law there with Jacques Gujas, and 
afterwards at Padua. J11 1548 he was admitted to the bar at 
Toulouse, at once 1 took high rank, and rose to be jugc mage, 
an oilier in Languedocian cities about equal to that of prevot. 
He was selected in 1 562 as one of the- three representatives of 
the king of France at the Council of Trent. In 1565 he became 
general advocate* to the parlement of Paris, and extended the 
renaissance in jurisprudence which was transforming French 
justice. In 1575 hr was sent by Charles IX. to accompany as 
chancellor his brother Henry (afterwards Henry HI.) to Poland, 
of which country Henry had been elected king. Pibrac’s tluent 
Latin won much applause from the Poles, hut his second visit 
to Poland in 1575, when sent back hv Henry HI. to try to save 
the crown hr had deserted, was not so sum ssful. Then he was 
employed in negotiations with the so-called politique*, and he 
managed to ke ep them quiet for a while. In 1578 he* bec ame the 
chancellor of Marguerite* of France, queen of Navarre. Although 
he* was fifty, her beauty and intellec tual gifts led him to aspire 
to win her affection; but he was rejected with disdain. He died 
in 1584. His oratorical style was too pedantic, but quotations 
Iroin the classics had a fresher meaning in his day. He was 
the friend of Ronsanl, do Thou and l/IIopital, and left, among 
othe r literary remains, elegant and sententious, qualraiues. 

PIBROCH, a form of music as plavcd hv the bagpipe. 'The 
| word is derived Iroin the* Gaelic piobairearhd , the* art of t lie 
| bagpiper. This spec ial form of bagpipe music*, consisting of 
! a series of variations lounded on a theme, was calk'd the urlar. 

I These variation: are gene-rally of a martial or warlike character 
j and inc lude dirges and marc lies (sec Bagpipe). 

| PICA, the name of the* European representative of a group 
; of diminutive rodent mammals, also known as tailless hares, 

| mouse hares, or piping hares, const ituting the family OJndonidae 
! with the* single genus Oclwtona. From the more typical hares 
; and rabbits they diffe r by the short and rounded ears, the absence 
of a tail, and the relatively shorter hind-limbs, as well as by 
; complete collar-bones. The soles of the* feet arc* hairv, and the 
fur is usually soft and thick; while in some cases the* last upper 
molar is absent. Picas lire inhabitants ot cold and desert 
regions. They dwell either in the chinks between rocks, or in 
| burrows, although one* Himalayan species frequents pine-forests. 
They are very ac tive, and most of the* species utter a piping or 
whistling cry. 'Huy store up a supply of grass for winter use; 
in Siberia it is stac ked in small heaps. The Himalayan Ochotona 
rnylei may be* seen in the daytime, but most kinds are nocturnal. 
The Siberian species, (). al pitta , ranges into eastern Europe, but 
Gentral Asia is the headquarters, although a few species range 
into Arctic* America and the Rocky Mountains. In size* picas 
may be compared to guinea-pigs. 'Fill of late years the group 
has been generally known by the name of Lagnmys. There are 
several extinct genera. 

See Kodkntia; also J. L. Bouhote, “The Mouse-liares of the 
genus Ochotona ," Pioo. /.out. Soc. (London, 190-,). (It. L.*) 

PICA, the Latin name of a genus of osc ine passerine birds, 
the magpies. The Latin word, bv interchange of initial p and 
/v. is possibly the (ir. «Wa(sce Magpie). and probably the same 
word as pint s, the woodpec ker (q. v.). Another derivation would 
connect both pica and picus with the root pic- of pitigere, to 
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paint, from the parti-coloured appearance of the bird. It is 
this " pied ” or black and white look of the page that probably 
gave the name of pica, “ pie ” or “ pvc," to the ordinal printed 
in black -letter (sec Pik), and thence to a size of type in printing 
coming next to " English M (see Typography). The Gr. Kuraa 
and Lat. pica were used of a perverted craving for unnatural 
foods: and the word hits been adopted in this sense in modern 
medical terminologv. 

PICARD, LOUIS JOSEPH ERNEST (1S21-1877), French 
politician, was born in Paris on the 24th of December 1S21. 
After taking his doctorate in law in tS.j.6 he joined the Parisian 
bar. Elected to the corps lcgislatif in 1858, he joined the group of 
Emile ( Hlivier. But as Ollivier approximated to the government 
standpoint, Picard, one of the members of the group known as 
Ia's Cinq, veered more to the left, lie lounded in 18 08 a weekh 
democratic journal. L'Llccteur libre , and in tSOq was eleeted 
both for Ilerault and Paris, electing to sit for the former. 
From the .jth of September 1870 he held the portfolio of finance 
in the government of National Defence. In January 1871 he 
accompanied Jules Favrc to Versailles to arrange the capitula- 
tion of Paris, and in the next month he became minister of the 
interior in Thiers's cabinet. Attacked both bv the* Monarchist 
and the Republican press, he resigned in May. Later in the year 
he was sent as ambassador to Brussels, where he remained for 
two years. On his return to Paris he resumed his seat in the 
Left Centre, and in 1875 became life senator. lie died in Paris 
on the 13th ol May 1877. 

PICARDY (La Picardic), one of the old provinces of France, 
bounded on the N. by Tluinaut and Artois, on the E. by Cham- 
pagne, on the S. by the lie de France, and on the W. by Nor 
mandv and the English Channel. Its maritime frontier ran 
(nun the month of the Aa to the cliffs of Caux. and it included 
the whole of the basin of the Somme and part of that of the 
Oise. The chief towns of Picardy were Amiens, Boulogne, 
Abbeville, Laon. Soissons, Montreuil, Peronnc, Beauvais, 
Montdidier. St Quentin and Noyon. Its principal rivers were 
the Somme and the Oise. Picardv formed part of the arch- 
diocese of Reims* and its bFhoprics were Amiens, Beauvais, 
Senlis, Suissons, Xovon and Laun. In T7S9 the province of 
Picardy was covered by the three bishopries of Amiens, Noyon 
and Boulogne. It was one of the provinces of the live great 
termes, districts subject to the tariff oi roGg, and in judicial 
matters was under the authoritv of the 1 parlement of Paris. 
Its area now lurrns the department of the Somme and parts 
of the departments of Pas de* Calais, Aisne and Oise. 

The name of Picardy does not appear until the 13th century, 
but was employed by Matthew Paris and was in general use in 
the 14th ccnturv. In the* 13th century the province was 
divided into the two bailliages of Amiens and Yormandois, but 
its regular organization as part of the kingdom of France only 
dates from the beginning of the 16th ccnturv. At this time it was 
divided into north and south Picardv. North Picardy, or Pic ardy 
proper, formed one of the great military governorships of the 
kingdom, while south Picardy was included in the* lie* de France. 
North Picardy was divided into upper and lower Picardy, the 1 
former being the interior part of the province and the latter the 
district along the coast. Upper Pic ardv comprised the districts 
of Ami6nois, Santerre, Vermandois and Thierache, and lower 
Picardy those of Ponthieu, Vimeu, Boulonnais and Calaisis, 
or the Pays reconquis; south Picardv included the districts of 
Beauvaisis, Laonnais and Soissonais. 

Under the Romans Picardv was part of Bclgica sccunda; 
it was inhabited by the Morini, the Ambiani, the* Veromandui, 
the Bello vaci and the Sucssiones, whose names still appear in 
Amiens, Vermandois, Beauvais and Soissons. The Romans 
intersected the district with roads and built, several castra to 
defend the valley of the Somme. In the 3rd century Christianity 
was preached here, and St Quentin and others were martyred. 
A little later abbeys were founded, among them Corbie, St 
Valery and St Ricjuicn Early in the 5th century Picardy 
became the centre of Merovingian France, for, as t^e historian 
Mic helet says, “ Fhistoire dc l’antiquc France semble entasser 


cn Picardic.'’ Clovis had his first capital at Soissons, Charle- 
magne had his at Noyon, and Laon was the capital and the 
refuge of the later and feebler Carol ingian sovereigns. 

During the later feudal period Picardy was the home of the 
counts oi Vermandois, of Clermont and of Ponthieu, the sire of 
Coney and others. The neighbouring dukes of Burgundv cast 
covetous eyes upon the province ; in 1435, by the famous Treat v 
of Arras, the royal towns and lands in the* valley of the Somme 
were ceded bv King Charles VI L to Burgundv. However, after 
the death of Charles the Bold in 1477 Picardy was finallv united 
with the* erown of France. The province was early an industrial 
district. Flemish immigrants brought with them the lucrative 
trade of weaving doth, and the Somme towns were soon compet- 
ing with those of Flanders. The Picard towns were noted lor 
their love of independence, which often brought them into 
collision with the kings of France during the 13th cenuirv. At 
a later time the province received a number of Spanish immi- 
grants. In the middle ages the Picards formed one o! the four 
“ nations ” at the university of Baris. Picardy has a high place 
as a home of Gothic art, this being testified to by the superb 
cathedrals at Amiens and Noyon, while within its borders is 
the famous chateau of Coucv. 

Picardy has a literature of its own, which was rich and popular 
in the 1 2th century, it suffered greatly from the lavages of 
the Normans, and later during the Hundred Years' War and 
the wars between France and Spain. Within it are the famous 
fields of Crc\y , Agincourt and St Quentin, while it also includes 
places of conference like Guines, Amiens and Picquignv. The 
Picard had a high reputation as a soldier, being sometimes called 
the “Gascon of the North," and in 1558 Henry II. eieated the 
regiment dc Picardic. Many anthropological remains have been 
found in the Somme valley. 

See Labour!, P.ssai sur Voriginc des villcs de Picardic (Amiens, 
1840); Grenier, luitodmlion a I ‘ hi stair c gincralr dc la province dc. 
Pnardic (Amicus, 1830); and H. Carnoy, T.ittcraturc ovale de la 
Picardic (1883). 

PICARESQUE NOVEL, THE. This special form of the 
roman d'aventures may be defined as the prose autobiography of 
a real or fictitious personage who describes his experiences as a 
social parasite, and who satirizes the society which he has 
exploited. The picaroon, or rogue type, is represented by 
Fncolpos, Ascyltos and Giton in the Satyricon which tradition 
ascribes to Petronius; it persists in Lucian, in the Roman dc 
Rcnart , in the fa hi caux, and in other works popular during the 
middle ages; and it is incarnated in real life by such men of 
genius as the Archpriest of Hita and Francois Villon. But in 
its final form the picaresque novel may be regarded as a Spanish 
invention. The word picaro is first used, apparently, in a letter 
written by Eugenio do Salazar at Toledo on the 15th of April 
T5G0; the etymology which derives fncaro from picar( to pick up) 
is unsatisfactory to philologists, but it suggests the picaroon's 
chic! business in file. In the Tesorn de la lengua castdlana 
(Madrid, t6it) Sebastian Covarrubias y Orozco, the best of 
Spanish lexicographers, describes a picaro as a man of loose 
character engaged in menial work and — by extension — a rascal 
who attains his ends by skilful dissimulation; and the earliest 
application of the expression picaro to a character in fiction 
occurs in Mateo Aleman's Guzman de Al far ache, the first part of 
which was published in 1599. But a genuine novela picaresca 
existed in Spain before the word picaro became generally 
current. 

The earliest specimen of the kind is La Vida de Lazar ilia de 
Tormes y de sus fortanas y adversidades , an anonymous tale long 
attributed, on insufficient grounds, to Diego Hurtado de Mendoza 
( q.v .). The authorship of this brilliant book and the circumstances 
of its publication arc obscure; however, it was certainly issued 
not later than 1554, and was thrice reprinted before 1559, when it 
was placed on the Index. Imitations of so successful a story 
were inevitable, and so earlv as there appeared at Antwerp 
La segunda parte de Lazar illo de Tormes, an anonymous sequel 
which completely misinterpreted the irreverent wit of the original. 
The first part had been prohibited because of its attacks on the 
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clergy ; in the second part the hero is presented as a devout youth 
transformed into a tunny at the intercession of the Virgin Mary, 
who thus saved him from death; after many extravagant experi- 
ences in this form he is restored to human shape, and proposes 
to teach the submarine language at the university of Salamanca. 
This dull performance naturally failed to please and, meanwhile, 
many surreptitious copies of the first part were introduced into 
Spain; the inquisition finally gave np the attempt to suppress it, 
and in 1573 an expurgated edition was authorized. With this 
mutilated version the Spanish public was forced to be content 
during the remaining fifteen years of Philip TF/s reign. Upon 
the death ol this sombre monarch society relaxed its hypocritical 
pose of austerity, and in 1500 Mateo Aleman (qv.) published the 
Ptimera parte tie Guzman de Alfarache . It is modelled upon 
T.azan/lo dc Tonnes , being the autobiography of the son of a 
mint'd Genoese money-lender; but the writer indulges in a 
tedious series of moralizings. This contrasts sharply with the 
laconic cynicism of Lazanllo de Tonnes ; but Guzman dc Alfarache 
is richer in invention, in variety of episode and in the presentation 
of t haracter. its extraordinary popularity tempted a Valencian 
lawyer named Juan Jose Marti to publish a Segiinda parte dc la 
viiht del picaro Guzman de Al jar ache ( 1602) under the pseudonym 
of Mateo Lujan tie Sayavedra. Though partly plagiai ized from 
the manust ript of the genuine second part to whic h Marti had 
somehow obtained access, the continuation was coldly received; 
in 1 bog Aleman brought out the true continuation, and revenged 
himself by introducing into the narrative a brother of Marti a 
crazy picaroon of the lowest morality, who ultimately commits 
suicide in disgust at his own turpitude. J11 F.azarillo de Tonnes, 
and still more in Guzman de Alfarache , it is diffic ult to distinguish 
between the invented episodes and the personal reminiscences 
of the authors. 'Flic Viage enlrelcnido (1604) of Aguslin de Rojas 
is a realistic account of the writer's experiences as a strolling 
actor and playwright, and, apart from its considerable literary 
merits, it is an invaluable contribution to the history of the 
Spanish stage as well as a graphic record of contemporary low 
life; the chief character in the book is called the cahallcro del 
milagro , an expression which recurs in Spanish literature as the 
equivalent of a chevalier d'industrie. 

The next in chronological order of the Spanish picaresque talcs 
is T.a Picara Justina (1605), the history of a woman picaroon, 
which it has long been customary to ascribe to Andres Perez, a 
Dominican monk; there is, however, no good reason to suppose 
that the name of Francisco Lopez de Uheda on the title-page is a 
pseudonym* The Picara Justina has wrongly acquired a 
reputation for indecency ; its real defects are an affected diction 
and a want of originality. The writer frankly admits that he has 
taken material from the Celestina , from Lazarillo de Tonne s, 
from Guevara, Timoneda and Aleman, and he boastfully asserts 
that “ there is nothing good in ballad, play or Spanish poet, 
but that its quintessence is given here. ” Unluckily ho has not 
the talent to utilize these stolen goods. The Picara Justina was 
thrice reprinted during the 17th century; this is the only basis 
for the untenable theory that it is the source of the culler a- 
nismo which reaches its climax in Gracian's treatises. The 
Picara Justina is now read solely by philologists in quest of verbal 
eccentricities. Gincs de Pasamonte, one of the secondary figures 
in Hon Quixote (1605-1615), is a singularly vivid sketch of the 
Spanish rogue, and in the comedy entitled Pedro dc Urdemalas 
G< rvantes again presents a brilliant panorama of picaresque 
existence. He returns to the subject in Rinconete y Cortadillo 
and in the Colot/uio de Jos perms, two of the best stories in the 
Novelas ejcmplares (1615). The attraction of picaresque life 
was felt by pious and learned critics, and expounded in print. 
Tn the Vi age del mundo (1614) the zealous missionary Pedro de 
Cevallos interpolates amusing tales of what befell him in the 
slums of Andalusia before he fled from justice to America, where 
he lived as a sinful soldier till his spiritual conversion was 
accomplished. CrLtobal Suarez de Figueroa, a caustic critic 
of his contemporaries and an arbiter of taste, did not think it 
beneath his dignity to show a disconcerting acquaintance with 
the ways of professional rogues, and in El Pasagero (1617) he 
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fills in the sketch of the knavish innkeeper already outlined by 
Cervantes in Don Quixote. Evidence of the widely diffused taste 
for picaresque literature is found in Enriquez de Castro (1617), an 
interminable story written in Spanish by a Frenchman named 
Francois Loubayssin de Lamarca, who brought out his book at 
Paris; two years previously Loubayssin had introduced some 
clever but risky picaresque episodes in his Enganos dcsle siglo y 
historia succdida cn nuestros tiempos . JhiL his attempt to fill a 
larger canvas is a complete failure. 

The roving instinct of Vicente Martinez Espinel (q.v.) had led 
him into strange and dangerous company before and after his 
ordination as a priest, and a great part of his Relaciones dc la 
vida del escudo o Marcos dc Ohngon (i6r«S) is manifestly the 
confession of one who has regretfully outlived his pleasant vices. 
'Fhe ba filing compound of fact with fiction and the lucid style 
of which Espinel was a master would suffice to win for Marcos de 
Obrei’dn a permanent place in the history of Spanish literature; 
the fact that it was largely utilized by Lc Sage in Gil Plus has 
won for it a place in the history of comparative literature. 
Within five months of its publication at Madrid a fragmentary 
French version by the sieur d'Audiguier was issued at Paris, and 
at Paris also there appeared a Spanish picaresque story entitled 
La Dcsordenada codicia dc los bienes a jaws (1 619), ascribed con- 
jert orally to a certain Dr Garins Garcia, who reports his conver- 
sation with a garrulous gaol-bird, and appends a glossary of slang 
terms used by the cunfintcrnily of thieves; he was not, however, 
the first worker in this field, lor a key to their gross jargon had 
been given ten years previously by Juan Hidalgo in his Romances 
de germania (1600), a series of gipsy ballads. Every kind of 
picaroon is port raved with intelligent sympalhy by Alonso 
Jeronimo de Salas Barbadillu, who is always described as a picar- 
esque novelist; yet he so constantly neglects the recognized 
conventions of the Spanish school that his right to the title is 
disputable. 'Finis in I m liiia de Celestina (1612) he abandons the 
autobiographical form, in El Subtil cordobcs Pedro de Crdcmalas 
(1620) he alternates between dialogue and verse, and in El Necio 
him afortunado (1021) the chief character is rather a cunning 
dolt than a successful scoundrel. 'Flit* pretence* of warning new- 
comers against the innumerable occasions of sin in the capital 
is solemnly kept up by Antonio Lilian y Verdugo in his Guia V 
avisos de forasteros quo vienen d la carle ( 1620), but in most of his 
tales there is more entertainment, than decorum. 

'Fhe profession of a serious moral purpose on the part of many 
picaresque writers is often a transparent excuse for the intro- 
duction of unsavoury incident. There is, however, no ground 
for doubting the sincerity of the physician Jeronimo de Alcala 
Vaficz y Ribera, who at one time thought of taking holy orders, 
and studied theology under St John of the Gross. An unusual 
gravity of intention is visible in Alonso , :nrzo de nunhos amos 
(162 1-1626), in which the repentant picaro Alonso, now a lay- 
brother, tells the story of his past life to the superior of the 
monastery in which he has taken refuge. It abounds with 
pointed anecdotes and with curious information concerning the 
Spanish gipsies, and this last characteristic explains George 
I Sorrow’s hyperbolical praise of the work as competing with 
Don Quixote in grave humour, and as unequalled “ fur knowledge 
of the human mind and a< utc observation.” 

At about this time there lived in Spain an ex-nun named 
Catalina de Erauso, who tied from her convent, dressed herself 
in men's clothes, enlisted, was promoted ensign, and saw more of 
life than any other nun in history. Broadsides relating the story 
of this picaresque amazon were circulated during her lifetime, 
and the details of her adventures arrested the at lent ion of Dc 
Quincev, who would seem to have read them in a Spanish 
original which has been admirably translated since then by the 
French poet Jose Maria de Heredia. This Spanish original, in 
its existing form, was issued no earlier than T.S29 by Joaquin 
Maria de Ferrer, whose character is not. a satisfactory guarantee 
of the work’s authenticity; but its interest is unquestionable. 
No suc h suspicion attaches to the J ida of Alonso de Contreras, 
first publislted in iHgq; this out-at-elbows soldier faithfully 
records how lie became a knight of the Order of Santiago, how ho 
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broke all the Commandments, how he found himself stranded in 
Madrid, how his fine air captivated Lope dc Vega, who housed 
him for cud it months and dedicated to him a play entitled AYv sin 
rcino , and how the ex-captain ended by “ resolving to retire to a 
lonely spot and there serve God as a hermit." Kvery convention 
if the picaresque novel is faith fully observed, and the incidents 
are no doubt substantially true, though Contreras, like most 
converts, judges his own past with unnecessary harshness. 'This 
subtle form ut vanity also pervades the ( omcntarios de cl dcsai- 
gahado dc si mismo of Diego duque de Estrada, a rakish soldier 
and inferior dramatist whose autobiography (begun in 1614 and 
continued at intervals during many years) was not printed till 
1 Sbo. A far higher order ol taknt distinguishes the Cajdtulaci- 
(> ties dc la vida dc la eorte y oficios entretenidos in ella , a bitterly 
unsparing review of picaresque life written by the great satirist 
Francisco Gome/ de Ouevi do v Villegas (</.7\). These thumbnail 
sketches were the preparatory studies worked lip into the more 
elaborate Vida del buscdn Don Pablos (i(>2<»), the cleverest and 
most re -oiling b ><>k of its class. There is no attempt to scare 
the wicked hv means ol awful examples; the moral lesson is ron- 
teniptuoudv thrown aside; the veil of romance is rent in twain, 
and tlu* /drain -the nephew ot the public executioner— is revealed 
as lie is, gloating in cruelty and revelling in the conscious enjoy- 
ment of crime. Hut though (kievcdo detests mankind, his 
morose vision of existence rarely degenerates into caricature. 
In his npugn.mt, ivAanthropir masterpiece th* sordid genius 
of the Spanish picaroon finds absolute expression. Nothing 
fo.rther remained to he done in tl.e matter of realism; henceforth 
the taste lor picaresque n«»". -Is few less keen, and later writers 
unconsciously began to humanize their personages. 

The Varia jortunn drl sol dado Pindar o (ibjO) added nothing 
to the established reputation of Gon/alo ('ispcdcs v Meneses. 
A ('lever anonymous storv, Don Raimundo cl cnlrclcnido (1627), 
nvsscd lire, even though it was attributed to Quevcdn; vet tile 
author, Diego To\ar y Vald< rraina, compiled a sprightly diarv 
of the events which make up a picaroon's crowded day. and failed 
solely been .se the interest in rogues was waning. Other write**:, 
of undoubted gift* were slow to see that the fashion had changed. 
Alonso de Castillo Soldr/ano (q.vA tempted the public with three 
picaresque stories published in quick succession : I. a A /7/7 dc h>\ 
embusles , Teresa dc Manzanarcs ( TO34). the Aventura s del tiachillrr 
Trafmza ( ibq;) and a se(|iiel to the latter entitled La Garduha dc 
Sevilla (rbjj). Clever as Castillo Sol dr/a no's stories arc*, their 
triekv heroes and heroines were no ]i»iiger wc*leomed with the old 
enthusiasm in Spain; the Bachilhr Trapr.a was destined to he 
continued by Mateo da Silva Cabral in Portugal and to be ex- 
ploited by Le Sage in France, and to these two accidents it owes 
its survival. To Sage likewise utilized in Gil Bias episodes taken 
from El Stylo f ntngdrico (1L44), the work of Antonio Knriquez 
Gomez but most of El Siglo fdtagdricn is in verse, and as it 

was published at Paris by an exiled Portuguese |ew, its circu- 
lation in Spain must have been limited. The* normal primitive 
rogue returns to the scene in T.a Vida v hcchos dc Eslchamllo 
Gonzalez (1646), which is no doubt the genuine autobiography that 
it purports to lx*. If he is still occasionally read bv students ho 
owes it to the fact that Ce Sage drew upon him in tin* Histoire 
d' Estevanille Gottzd f es. By the general public he is completely 
forgotten, and tin* same* mav be said of many subsequent Spanish 
writers who adopted the picaresque formula. The Buscdn is the 
last great hook ol its kind. 

Meanwhile, the rogue had forced his wav into other Kuropcan 
literatures. The Antwerp continuation (1555) of i.azarillo de 
Tormes brought tlx* original to the notice of northern readers, 
and this first part was translated into French bv Jean Sau grain 
in 156 r . A Dutch version was issued anonymously in and 
it seems extremely likdv that the book had been translated into 
English before this date. This follows from a manuscript note- 
written by Gabriel Harvey in a copy of the Hwvlcglass given him 
by Edmund Spenser ; ITarvcy here mentions that lie had received 
the U mrlrg/ass, Skogg.n, Skelton and I.azarillo from Spenser on 
the 20th of December 1578. The ca-liest know it cdilion of 
David Rowland’s version of Lazar ilia dc Tormes is dated 7586, 


but as a licence to print a translation of this tale was granted on 
the 22nd of July 15(18. i soq, it is probable that a . 570 edition 
which appears in tin* llarleian Catalogue really existed. 
Numerous reprints (151)0, 1O30, [(>(><)- 1O70, 1672, 1677) go to 
prove that Lazaiillo dc Formes was very popular, and ihat 
Shakespeare had read it seems to follow* irnm an allusion in 
Much Ado about Nothing (Act 11., se. i.) : “ Now* you strike like 
the blind man ; 't was the boy that stole your meat, and you will 
beat the post." To Thomas Nash belongs the credit, mk h as il is, 
of being the first to write a picaresque novel in English : 7 /.r 
Unjortunatc Traveller ; or the Life of Jack Wilton ( 1 -04). Nash 
carefully points out that his work is a new experiirn nt, “ being 
a clean c different veine from other my former courses of writing" • 
the only possible Spanish model that he can ha\ e had was 
Lazarillo de ‘ Formes , but he has nothing ol his p, edeecssnr's 
sardonic brevity, and ho anticipates later Spanish w- iters hv his 
emphatic insistence on the pleasures of eating and drinkii g to 
repletion. Nash led the way, and a reference to “ Span’sh 
pickaroes " in Middleton's Spanish Gipsic indieat- ; that the 
picaroon type had speedily heroine familiar enough lor Cordon 
playgoers to understand the reference, interest in piean sour 
literature was kept alive in England bv a translation (1022) <>j a 
s, quel to Lazarillo de Tonnes published at Earis two \ ears earlier 
by Juan de Luna, who came to Condon to supenise ; lie Enghsli 
rendering; bv |ames Mabhe's admirable version (1L22) ol 
Gnzmdn dr Attaracbe: by The Son of the Rogue or the Polilit ’l hie) 
(1O38), an anonymous translation, done through the l 1 remit, of 
Fa desovdenada eodicia: and bv another anonymous translation 
(r(>57), likewise' done through the French, of Quevedo’s Buscdn. 
The result of this campaign was The English Rogue described in 
the Fife of Meri/on l.atroon , a witty Exh avagnnt ( 1 no:;). 1 R iehard 
Head and Francis Kirknian. The authois of this la 11 ago insist 
on the English nationality ol their chief character, and n pmliate 
the idea that they are in anv way indebted to Aleman and 
Ouevedo. It is no exaggeration, however, to sav thal almost 
all the material in the text is taken from Spanish soun es, and 
even the thieves’ vocabulary is stolen from John A\vdelc\’s 
Era/ernityr of I aeabondes or Thomas Harman's C areal , or 
Warning /or Common Cm si tors. It is not till Defoe's time that 
the English picaresque novel acquires anv real importance, 
and the picaresque intention informs much of his work that 
contravenes the accented rules of composition. There is a 
female picaroon in Moll (danders, and, as Deloe read Sjximsh, it 
is cone ei\ able that Moll Flanders was suggested bv the Pleura 
fustina: but this resemblance does not make a. picaresque n<>\ el 
of Moll / danders . The satirical spirit which is lucking in Moll 
Flanders is abundantly present in ('oloncl Jink , which bravely 
aims at exhibiting “ vice and all kinds of wickedness attended 
J with misery." Henceforward the picaroon is naturalized in 
j English literature, and is gloriously reincarnated in Fielding's 
Jonathan 117/7 and in Smollett’s Ferdinand , Count Fathom. 
The classification of Sterne's Tristram Shandy and Morier's llajji 
Baba as picaresque novels is not strictly accurate; like 
Pickwick and Oliver Twist and Barry Lyndon, they arc father 
varieties of the peripatetic novel, but many incidents in all five 
recall the pleasing wiles of the Spanish picaroons. 

The Dutch translation of Lazarillo de Tonnes (1570) did nol 
enable the picaresque novel to strike root in Holland, yet from 
it is derived one of the best Dutch comedies, De Spaeuschc 
Brabander Jorolimo (ibrn) of (ler brand I {micro. A German 
translation of Guzman de Aljarache was published by Aegidius 
Alberitnus in 1615; both Lazarillo and Rinconcte y ('ortcuhllo 
were translated by Nielas Vlcnharf in 171b, and in ih.27 there 
appeared an anonymous version of the Pleura fustina. The 
Spanish tradition was followed by Martin Frewden in a con- 
tinuation (ib2b) of Guzman de Aljarache , but the only original 
picaresque novel of real value in German is GrimmelJum: en’s 
Sim fdicissimus. The at t< mpt to a< dimatize the picaresque novel 
in Italy failed completely. Tlarezzo Barezzi translated Guzman 
dr Aljarache , Lazarillo dc Tormes and tlu* J > ieara fustina in 1 bob, 
1622 and ib 24 respectively, and Giovanni Eictro Franco did the 
Buscdn into Italian in 1634; but there was no important native 
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development. The snmc may bo said of Portugal; for though 
Silva ( ahral's continuation of the Pacbillrr Trapaza is called 
tlu* most remarkable of Portuguese picaresque romances, it is 
significant that 0 pcralvdho dr Cordova remains in manuscript. 

The case was very different in France, where pictures of low 
life had always found admirers. The first translation of Loza- 
villa dr Ton'it w appeared, as already noted, at Paris in 15O1 ; the 
first translation of the first part of Guzman dr Alfarachr was 
issued there by Gabriel (‘happuis in t6oo, and the dietator 
Fh ipelain deigned to translate both parts in ibio 1620; the first 
translation of the A ovclas eiemplarrs was published at Paris in 
1O1S by Posset and d'Andiguier; and French translations of 
Mait’os dr Cbrcgbn, of T.a 1 bsordenada rod in a , oi t f it* Huscdn and 
of the Giro, a Juslina were printed in ifuX, in.:i, 1633 and 1O3:; 
rer peetiveh . Before this series of translations was completed 
Fhurles Son -1 recounted in Frandon (1O22) “ the comic mishaps 
which befall evil-doers, invoking the common cxnise that if 
is “ lawful to find pleasure at thfir expense/’ Many of the 
episodes in Franrion are picaresque in tone, but unfortunately 
Sorel wand rs from his subject, and devotes no small part of his 
book to satirizing literary men who, though fribbles or paupers, 
are in no mtisc picaroons, 'flu* legitimate Spanish tradition is 
lolloped more closely and with much more ability by Paul 
S1.11T011 in the Rowan comujue (1^51), in whir'll horseplay is 
predominant. The framework mav hn\ e been suggested by 
Agustin (i<‘ Rojas or ( hievedo, both of whom introduce a strolling 
company, and such characters as Liandre, Angclique dc l’F.toile 
and Rugotin might be found in any average novrla picarcsca . 
S< a , toil I rankly mentions (Vislillo Solorzano’s Garduna dr Sevilla 
in bis texl . and his Precaution inutile and Lrs Hypocrites’ are 
convincing proofs of close study of Spanish picaresque stories : 
the Piccaution inutile is taken from Guzman dr Alfarachr, and 
/rs' Hypocrite s is merely a translation of Salas J'arbadillo’s 
llija dr Celcstina. The Roman bourgeois (P>tV>) of Antoine 
FureliiVr is generally described as a picaresque novel, but this 
involves a ni w definition of the adjective; tin* Roman bourgeois 
includes some portraits and more satire whir h seem suggested 
b*v' picaresque reading, but it is ron< erned with the foibles (d 
the midrlle (lass rather than with the sly devices of common 
vagabor 1 

'the Spanish picaroon lives* again in Gif Idas’, when*, with a 
dexterity almost r arer than original genius, a master of lilcran* 
manipulation fuses materials unearthi d from forgotten and 
t-eeminglv worthless Spanish < marries, Gil Bias is a creation of 
the evinler, sunnier Frt neb spirii ; like Beaumarehiiis’ Figaro la* 
is a Sp mind born, re tr-d and Immani/ed in Paris, and these 
two are the only picaroons whose rclnli\e refinement h: s nol 
been gained at the cost of verisimilitude. lint the old n. iginal 
sr oundrel was not yet ext inc! : in lire internal between tin* nppear- 
ance of the Inn bier dc Seville and the Mariage dr Figaro Rest if 
dc la lire! onne produced a sequel ( 177^) to the Pn.srir/ a sequel 
so dull as to be wellnigh unreadable. The uni rimed Spanish 
rogue had become impossible towards the < nd of the iXth cen- 
tury : in the 10th lie \v;r; delilx rai* 'v relied when Theuphik- 
(umder wrote his Capita: :c Fracassr. Yet Gautier const ien- 
tiomlv provides a Spanish at mo.* pherc ; the personage have 
Spanish names; the knife has a Spanish inscription; the host 
speaks Frew h with a Spanish accent; Yallomhrcuse parts from 
1 be marquis with a Spanish formula : “ b'.-o a vueslra men ed 
la mano, eaballero/’ Capilainc b'racassr is the Ia*t import':! n t 
book which continues the picaresque tradition. The possibilities 
id picaresque fiction can never be exhausted while human nut un- 
is unchanged. IVrcda (<{.v.) in Pedro Sanchez ( '<8X4) tom lies 
the old theme with tin* accent of modernity. It mav be that 
in. trad of one continuous tale, interrupted by episodical 
digressions, the picaresque fiction of the future will take the form 
of short stories independent of one. another; but this would be 
nothing re ore than a convenient mechanical device, a readjust* 
ment of mea M s to ends. 

T»iiu ioukacuy. Fmnk Wadleigh Fh.mdlcr, t\ ananic - i <»/ liogu, 1 v\ 
pt. i. (New- York, iSqo); k'ongf-r De l!:n:a, An Outline of the Hiskov 
of the Novrla Picarcsca in Spain (The Hague New York. J 90 ;) ; \Y. 
L.uiser, l)ey erste Schelmenroman, Lazariliu von Tomas {Stuttgart, 


r8Sn) ; IT. Butler Clarke, "The Spanish Rogue-Story ” in Studies in 
European Literature (Oxford, iyoo); A. Scluiitheiss, l)er Sihelmcn- 
roman dev S punier und siine Nachlnlditngcn (Hamburg, 1893); 
F. J. Garriga, Estiidio de la novrla picarcsca (Madrid, 1891); F. M. 
Warren, History of the Novel previous to the Seventeenth Century (New 
York, 1893); IF Koerting, Crs chichic dcs fronr.osischen Romans 
im 17, Jahrhundcrt (Oppcln and Leipzig. 1891); Arvede Barinc, 
" Li s giu ux d'Lspagne ” in the Juvue des deux mantles , vol. lxxxv'i. 
(1 ’ans, i.S.s.S) ; A. Morel Initio, Etudes sur I'Espagnc ($ vols., Paris, 
1888 loop. * (J. F.-K.) 

PICAYUNE, the name in Florida and Louisiana of the Spanish 
half-real, ^ of a dollar, 6} cents, and lienee used of the United 
Stales s-cent piece. The French picaillon , from which the word 
was adapted in America, was an old copper coin of Piedmont. 
Its origin is doubtlul, but is possibly related to the Italian piccolo , 
little, small. I11 America the word is used of anything trifling, 
petty, mean or contemptible. 

PICCANINNY, or Pickaninny, a word applied originally by 
the negroes of the West Indies to their babies. It is adapted 
cither from Span, pct/ueno, small, or Fort, pequemno , very small. 
The word spread with the slave* trade to America, and has since, 
been adopted in Australia and in South Africa. 

PICCININO, NICCOLO(i 38b 1444), Italian condotticre , born at 
Perugia, was the son of a butcher, lie began his military career 
in the service of Braccio da Montone, who at that time was 
waging war against Perugia 011 his own account , and at the death 
of his chief, shortly followed byth.it of the latter’s son Oddo, 
Pic ciuino became leader of Braccio's condoita . After serving 
for a short period under the Florentine Republic, he went over to 
Filippo Maiia Visconti, duke of Milan (1425), in whose service 
together with Niecolo Fortebrarrio he fought in the wars against 
tie* league of Pope Kugenius IV., Yuiice and Florence. He 
delc-ated l in* papal forces at (be tel Bologne se (1434), but another 
papal army under Francesco Sfor/a having defeated and killed 
Foriebrarrio ut Fiordimoute, Piccinino was lelt in sole command, 
and in a : cries of campaigns against Sforza lu* seized it number 
of cities in Romagna by treachery. In 1439 he again fought in 
Lombardy with varying success against Sforza, who had now 
entered the Venetian service. Piccinino then jnduccd the duke 
of Milan to rend him to Umbria, where he hoped, like so many 
oilier condotheii , to carve out a dominion for himself. He wa$ 
defeated bv Slor/a at Angbiari (1440), but although a number of 
hL nun were taken prisoners they were at once liberated, as 
was uMially done in wars waged by soldiers of fortune. Again 
the war shifted to Umibardy, and Piccinino, having defeated 
and surrounded Sforza at Marlinengo, demanded of the viseonti 
tin- loidship of Piacenza as the pin e of Sforza’s capture. The 
duke* by way of reply concluded a truce with Sforza; but the 
latter, who, while- professing to defend the Papal State's, had 
established his own power in the Marche, aroused the fears of 
the* pope and tlu- king of Naples, as well as of the viseonti, who 
I gave the command of their joint forces to Five inino. Sforza 
was driven I mm the Marche, but defeated Piccinino at Monte- 
kium, and while tin* latter was prcpai ing lor a desperate effort 
against Sforza he was .suddenly recalled to .Milan, his army was 
beaten in bis absence, and be- died ol grief and of bis wounds in 
1444. Short ot stature, lame and in weak health, he w r as brave 
to the point of foolhardiness, wonderiullv resourc rf ill, and never 
overwhelmed b\ del eat. He was cruel and treacherous, and 
had ii< » aim beyond his own aggrandisement. Piccinino left two 
sons, Jacopo and Francesco, both distinguished condottieri. 

A good account of Piccinino is contained in vol. iii. of F. K’icotti's 
Stona della compornie di innifnia (Turin, 1845); (i. IP Poggio, Vita 
di N. Tiuinino (Venue, 1572); s*-c also the general histories of the 
pci iod. 

PIOCINNI, NICCOLA ( 1728 itSoo), Italian musical composer, 
was born at Bari on the Pith of January 1728. He was 
educated under Leo and Durante, at the (’onservatorio 
di Sant’ Onofrio in Naples. For this Piecinni had to thank 
the intervention of the bishop of Bari, his father, although 
himself a musician, being opposed to his son's following 
a musical ^career. His first opera, he Donne disprttuse, 
was produced in 1 755, and in ip>o he composed, at Rome, 
tlie chej d' leaves of his early life, La Cec china, ossia la buona 
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Figliuota, an opera buff a which at taincd a European success. Six 
years alter this Piccinni was invited by Queen Marie Antoinette 
to Paris, lie had married in 1756 his pupil Vinccnzu Sibilla, a 
singer, whom he never allowed after her marriage toappear on the 
stage. All his next works were successful; hut, unluippilv, the 
directors of the Grand Opera conceived the mad id<*a of deliber- 
ately opposing him to Gluck, by persuading the two compeers to 
treat the same subject — 1 phi genie cn Tauride simultaneously. 
The Parisian public now divided itself into two rival parties, 
which, under the names of Gluckists and Piccinnists, tarried 
on an unworthy and disgraceful war. Gluck's masterly l phi- 
genic was first produced on the 18th of May 1770. Piccinni s 
Iphigenie followed on the 23rd of January 1781, and, though 
performed seventeen times, was afterwards consigned to oblivion. 

I lie fury of the rival parties continued unabated, even after 
Glm k's departure from Paris in 1780; and an attempt was after- 
wards made to inaugurate a new rivalry with Saeehini. Still, 
Pieeinni held a good position, and on the death of Gluck, in 1787, 
proposed that a public monument should be cm ted to his 
memory— .1 suggestion which the Gluckists themselves declined 
to support. In 1 784 Piccinni was professor at the Koval School of 
Music, one of the institutions from whi< h the Conservatoire was 
formed in 1794. On the breaking out of the Revolution in 1789 
Piccinni returned to Naples, where he was at first well received by 
King Ferdinand IV.; but the marriage' of his daughter to a 
French democrat brought him into irretrievable disgrace. For 
nine years after this he maintained a precarious existence in 
Venice, Naples and Rome; but he returned in 1798 to Paris, 
where the fickle public m rived him with enthusiasm, but left 
him to starve. He died at Pasyv, near Paris, on the 7th of May 
1S00. After bis death a memorial tablet was set up in the house 
in which he was horn at Pari. 

The most ( oinpl* te IDt of his works is that given in the 
Rivisia musicale i tali an a , viii. 75. lie produced over eighty 
operas, hut although his later work shows the influence of 
the French and. German stage, lie belongs to the conventional 
Italian s< bool of the T.Sth century. 

Sec also P. L. (fmgucne, Xutirr sur la vie it Ics ourya^es de Kiccolo 
Pin nun (Lari-;, i<Sn); E. I h 111011c -ten I. a Mnsiquc / ran^aise an 
/S- si cl-' Cluck it Riciivn, jyy • aSod (Laris, 

PICCOLO (hr. petite flute octave ; Ger. Picket Hole; Ital. ft auto 
piccolo or ottavino ), a small flute of less than half the dimensions | 
of the large concert flute and pitched an octave higher. The 
principles of construction and the acoustic: properties are the 
same lor the piccolo as lor the flute, with the exception that the 
piccolo does not contain the additional tail-piece with the extra 
low keys, which Lfivc the flute il s extended romp:**;-;. As the 
pitch of the piccolo is so high, the highest of all orchestral instru- 
ments with the exception of a few harmonics on the violin, the 
music for it is written an octave lower than the real sounds in 
order to avoid the ledger lin» s. The pit < olo has been used with 
good effect in imitating the whistling of the wind in storms, as in 
Beethoven’s Pastoral Symphony, Wagner's Plying Dutchman, 
and in conjunction with the violins in tremolo to depict the rust- 
ling of the leaves in the hnavr. as in the “ Waldwchcn " in 
Siegfried. Verdi ernph *yi d it. toad', antage in Fat staff as a comic 
agent in humorous situations. The piccolo is generally in ]), 
sometimes in H? or F. (K. s.) 

PICCOLOMINI, the name of an Italian noble family, which 
was prominent in Siena (q.v.) from the beginning of the 13th 
century onwards. In 1220 Fnghclbcrto d'l go Piccoloinini 
received the fief of Montertari in Val d’Orcia from the emperor 
Frederick II. as a reward for services rendered. The family 
acquired houses and towers in Siena and castles in the republic's 
territory, including Montoiv and C'astiglione; the latter tluV sold 
to the commune in 1.321. They obtained great wealth through 
trade, and established counting houses in Genoa, Venice, 
Aquileia, Trieste, and in various cities of France and Germany. 
Supporters of the Guelph cause in the civil broils by which Siena 
was torn, they were driven from the city in the time of Manfred 
and their houses demolished; they returned in triumph after 
the Angevin victories, were expelled once more during the brief 


reign of Gonradin, and again returned to Siena with the help 
of Charles of Anjou. But through their riotous political activity 
the Piccoloinini lost their commercial influence, w hit h passed 
into the hands of ihe Florentines, although they retained their 
palace s, castles and about twenty fiefs, some of which were' in 
the territory of Amalfi and of great extent. Many members of 
the house were distinguished eeclesiastics, generals and statesmen 
in Siena and elsewhere; two of them were popes, viz. Aeneas 
Silvius Piccoloinini (Pius II., q.v.) and Francesco Piccoloinini 
(Pius HI., 

See Kichter, Die Piecolomim (Berlin, 187.9 * A. 1 isini and A. 
Liberal i. At'oero della f nniglia Piicolomini (Siena, 180); and 
articles by A. I .isini 111 the Miscellanea stovica seuesc, _jnl senes, 
12, and .jth series, 17 and iS<j. 

PICCOLOMINI, OCTAVIO, Prince (1599 - 16501, duke ul 
Amalfi, Austrian general, was horn on the 1 ith of Non ember j yg) 
in Florence, and carried a pike in the Spanish service at the age 
of sixteen. Two years latur, on the outbreak of tlu: Thirty 
Years' \\ ar in Bohemia, he was appointed a • aptain m a eavalry 
regiment sent by the grand duke ol Tuscany to the emperor's 
army, and he fought with some distinction under Uuequoy at 
the Weisser Berg and in Hungary. In 1O24 he served for a 
short time in the Spanish army and then as lieutenant -colonel 
of Pappenhcim's cuirassier regiment in the war in tl.e .Milanese. 
In 1627 ht % re-entered the imperial service as colonel and captain 
of the lifeguard of Wallenstein, duke of Fried lam 1 . In this 
capacity lie soon fell into disgrace* for practising extortion at 
Stargard in Pomerania, hut his adroitness secured L .11, after no 
long interval, the rank of “ colonel of horse* and fool." About 
this time the appointment of his younger brother to the arch- 
bishopric of Siena secured him a position of influence in the 
diplomatic world. Diplomatic talent was indeed almost the 
birthright, of a member of an Italian family that had seen two 
of its members occupying the papal c hair, and Wallenstein freely 
made use of his subordinate's capacity for negotiation and 
intrigue. In the events of the Mantuan War Pieeolomini took a 
prominent part in the dual role of the subtle diplomatist and the 
plundering soldier of fortune. At this moment came tlu* invasion 
of Germany bv Gustavus Adolphus. Pieeolomini was interned 
at Ferrara as a hostage for the ratification ol a treaty, hut he 
added his voice to the general c all for Wallenstein's reappoint- 
ment as eommander-in-c hiet. He was not, however, included in 
the list of promotions that followed the duke's reappearance, 
and he served under General Hoik, an ofl'u cr brought in from the 
Danish service, in the preliminary operations and in the battle 
of Eut/on. His ambition was gratified when, on reading the 
ofi'e ial report of the battle, the emperor made him a general 
jcl(hcachtnui\tn\ At the same time, however, Hoik was created 
a fb-ld marshal at Wallenstein’s instanc e, mm li to his rival's 
chagrin. In the campaign of 1L 34 Picc olonnni held tlu- command 
of an important detachment posted at Kbniggratz to bar the 
enemy's advance from Silesia into Bohemia. History repeated 
itself on the: same ground in T75L, 1778 and l.xnh; in tlu* first of 
these cases it was a Pieeolomini, grand-nephew- of Octavio, who 
commanded the Austrians; in the hist the vietoiimis Prussians 
passed over the estate of Naehod, which alter 1O45 was a heredi- 
tary possession of the family. In May Wallenstein entered 
Silesia with the main army with the- un.ivuwcd object ol compel- 
ling or persuading the electors of Brandenburg and Saxony to 
make common cause* with the emperor against the Swedes. 
Pieeolomini was with him, and, disapproving of the duke's 
policy, joined in a military conspiracy, out of which grew the 
drama that ended with the murder of Wallenstein on the: 25th 
of February ih.34. Piecolomini’s own part, in the tragedy has 
been set forth for all time in the pages of Schiller’s Wallenstein. 
His reward was his marshal's baton, 100,000 gulden and the 
beautiful estate of Naehod in the Riesengebirgr. 

lie was Wallenstein’s pupil as well as his slayer, and had 
learned the art of war from that master. On tin- 5th Mil of 
September in the same year he distinguished himself amongst 
the foremost in the great victory of Ndrdlingm. Th* soon saw 
the necessity for following out the lines of military policy laid 
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down l>y llir* dulcc, but neither he nor Gull as, the new lieutenant- 
general of t hr* emperor, possessed the ea.pa.eity for carrying it 
out. and th • war dragged on year after year. Pieeolomini wa-; 
in 1(135 allii d with a Spanish army, and bitterly eomplained that 
theif sloth and caution marred every scheme that lie formed. 
In 1(138 he was made a count of the empire, and in 1639, having 
been fortunate enough to win a great victory over the French 
(relict of Thionville, July 7, 1639), he was rewarded with the 
oil ice ot pri\ v councillor Irom the emperor and with the dukedom 
oi Amalfi lrom the king of Spain. But instead of beingappointed, 
as he hoped, Dallas's successor, he was railed in to act as ad lotus 
to th(* Archduke Leopold Wilhelm, with whom he was defeated 
hi the second battle of Breitrnh ld in 1642. After this he spent 
some rears m the Spanish service and received as his reward the 
title of grandee and the order of the Golden Fleece. Some years 
la'rr, having re-entered the imperial army, he was again dis- 
appointed of the chief command by the selection of the brave 
v« ti ran Peter Mclander, Fount Iloizapfel. But when in 1648 
Mclandrr fell in battle at Xusmarshausen, Pieeolomini was at 
last appointed lieutenant general of the emperor, and thus con- 
ducted as generalissuno the final campaign of the weary and 
desultory I flirty \ ears’ War. Throe days after the commission 
for executing the peace had finished its labours, the emperor 
addressed a idler of thanks “ to the Prince Pieeolomini,” and 
awarded him a gift of ti psfifi gulden. Pieeolomini died on the 
1 l th ot August 1O5O. lie left no children (his only son Josef 
Silvio, the “ Max ’ of Schiller’s Wallenstein, was murdered by 
the Swedes after the battle of Jankau in 1645), and his titles and 
estates passed to his brother's sun. With the death of the latter’s 
nephew ( )< tavio Aeneas Josef in 1757, the line became extinct. 

PICENE, ('.,,11, p a hydrocarbon found in the pitchy residue 
obtained in the distillation of peat-tar and of petroleum. This 
is distilled to dryness and the distillate repeatedly recrystallized 
from cymene. It may be synthetically prepared by the action 
ot anhydrous aluminium chloride on a mixture of naphthalene 
and ethylene dibromidc (R. Lespieau, Hull, sac. cbim., 1.891, 
(3), o, p. 238), or by distilling tt-dinaphthostilbene (T. Hirn, Her., 
1899, 32, p. 3341). Jt crystallizes in large colourless plates 
which possess a blue fluorescence, it is soluble in concentrated 
sulphurF at id with a green colour. Chromic acid in glacial 
acetic acid solution oxidizes it to picenequinono, picene-rjuinonc 
carboxylic acid, and finally to phthalie acid. When heated with 
liydriudic acid and phosphorus it lornis hydrides of composition 
C.joH 34 and ('.,.JI 3( .(see K. Bamberger and F. L). Chattaway, Ann., 
tS() 5, 284. p, (n). 

PICENUM, a district of ancient Italy, situated between the 
Apennines and the Adriatic, bounded N. by the Senones and S. 
bv the Vestini. The inhabitants were, according to tradition, 
an offshoot of the Sabines. Strabo (v. 4, 1) gives the story of 
their migration, led by a woodpecker (/urns), a bird sacred to 
Mars, from which they derived their name Pieentini (ef. Dion. 
Hal. i. 1 1, 5), just as the Hirpini deiived theirs from ///>/»// v , a 
wolf. The district was conquered by the Roman-; early in the 
3rd century n.c. and the whole territory was divided up among 
Latin-speaking settlers by the Lex Flaniinia in 232 n.c. Hence 
we have very scanty recoicls of any non-Latin language that mav 
have been spoken in the district, before the 3rd century. Besides 
the problematic inscription: from Belmonte, Ncreto and Cupru 
ALiritiiiia (see Saiiku ic), vo* have one or two Latin inscriptions 
(probably of the 2nd or even the t st century n.c.) which contain 
(ertain forms showing a distinct affinity with the dialect of 
Iguvium (ef. the name Pcsdi - Latin Pacidii). Heme there 
seems some ground for believing that the population which the 
Romans dispossessed, or held in subjection, really spoke a dialect 
very nun h like that of their neighbours in Umbria. 

For iiiM rip! ions, sec 1 \. 'S. Comvav, l he Iti lic Pinlrrp, p. .jq<) f 
wlv'rc tin 1 j'l.K c> namcK ;• ml pcrM.n.il nanus <i the dislriit will 
also bo found; sec iurllicr, Livy, li/nt. xv. ; JF V. Hoad, Historiu 
nitmcrum, p. 19. (K. S. C.) 

it was in Picenum, at Asculum, that the Social War broke out 
in 90 n.c. At the end of the war the district became connected 
with Pompeius Strabo, and his son Pompcy the Great threw into 


tlm scale on the :;ide of Sulla, in 83 b.c., all the influence he 
possessed there, and hoped to make it a base against Caesar s. 
legions in 40 b.c. Under Augustus it formed the fifth region ol 
Italy, and included twenty-three independent communities, of 
which five, Ancona, Firmum, Asculum, Iladria and Interamnia, 
wire coloniae. It was reached from Rome by the Via Salaria, 
and its branch the Via Caecilia. It was also on a branch leading 
from the Via Flaminia at Nueeria Camollaria to Scptempeda. 
There were also communications from north to south; a road led 
from Asculum to Urbs Salvia and Ancona, another from Asculum 
and Firmum and the coast, another from Urbs Salvia to Potcntia, 
while finally along the whole line of the coast there ran a 
prolongation of the Via Flaminia, the name of whi<h is not 
known to us. 

At the end of the 2nd century a.d. the north-eastern portion 
of Umbria was divided from the rest and acquired the name 
Flaminia, from the high road. For the time it remained united 
with Umbria for administrative purposes, but passed to Picenum 
at latest in the time of Constantine, and acquired the name of 
Flaminia ct Picenum Annonarium , the main portion of Picenum 
being distinguished as Suburbicariunt. In an inscription of a.d. 
399 Ravenna is actually spoken of as the chief town of Picenum. 
When the exarchate of Ravenna was founded the part of Pice- 
num Annonarium near the sea became the Pentapolis Maritima, 
which included the live cities of Ariminum, Pisaumm, Fanum 
Fortunae, Sena Gallica and Ancona. The exarchate was seized 
by Luitprand in 727, and Ravenna itself was taken by AisLulf 
i:i 752. In the next year, however, the Emperor Pippin took 
it. from him and handed iL over to the pope, a grant confirmed by 
his son Charlemagne. a s .) 

PICHEGRU, CHARLES (1761 1804), French general, was born 
at Arbois, or, according to Charles Nodicr, at Les Planches, near 
Lons-lc-Saulnier, on the i(>th of February 1761. 1 1 is father was a 

labourer, but the friars of Arbois gave the* boy a good education, 
and one of his masters, the IVre Partault, took him to the military 
school of Brienne. In 1783 he entered the first regiment of 
artillery, where he rapidly rose to the rank of adjutant-sub- 
lieutenant. When the Rcxolution began he«bec,une leader of 
the Jacobin party in Besaiu;on, and when a regiment of volun- 
teers of the department of the (bird marched through the city 
he was elected lieutenant-colonel. The fine condition of his 
regiment was soon remarked in the army of the Rhine, and his 
organizing ability was made use of by an appointment on the 
staff, and finally by his promotion to the rank of general of 
brigade. In 1793 Carnot, and Saint Just were sent to find 
roturicr generals who could be successful; Carnot discovered 
Jourdan, and Saint Just discovered Hoche and Pichogru. In 
co-operation with lloehe and the army of the Moselle, Pm hegru, 
now general ol division and in command of t he army ol the Rhine, 
had to reconquer Alsace and to reorganize the disheartened 
troops of the republic. They succeeded; Pichegru made use of 
the ilan of bis soldiers to win innumerable small engagements, 
and with lloehe forced the lines of Jlaguenau and relieved 
Landau. In December 1793 Hoc-lie was arrested, ii is said 
owing in part to his colleague's machinations, ami Pichegru 
became commander-in-chief of the army of the Rhinc-and- 
Moselle, whence he was summoned to succeed jourdan in the 
army of the North in February 179 j. It was now that he fought, 
his three great campaigns of one year. The English and Austrians 
held a strong position along the Samhro to the sea. After 
vainly attempting to break the. Austrian centre, Pichegru 
suddenly turned their left, and defeated Ckrfayt at Cassel, 
Men in and Courtrai, while Moreau, his second in command, 
defeated Coburg at Tourcuing in May 1794: then after a pause, 
durJhg which Pichegru feigned to besiege Ypres, he again clashed 
at Clerfavt and defeated him at Rousselacr and Hooglede, while 
Jourdan came up with the new army of the Sambrc-and-Meusc, 
and utterly routed the Austrians at Fleurus on the 27th of June 
1794. Pichegru began his second campaign by crossing the 
Meuse on the 18th of October, and after taking* Nijmwcgen 
drove the Austrians beyond the Rhine. Then, instead of going 
into winter quarters, he prepared his army for a winter 
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campaign. On the 28th of December lu* c rossed tlu* Meuse on the 
ice, ami stormed the island of Pommel, then crossed the Waal 
in the same manner, and, driving the English before him, entered 
Utrecht on the igth 01 January, and Amsterdam on the jotn 
of January, and soon occupied the whole of Holland. I’lii 
grand feat of arms was marked by many points ot interest, 
such as the capture of the Dutch ships, which were frozen in 
the fielder, by the French hussars, and die splendid discipline 
of the racked battalions in Amsterdam, who, with the richest 
city of the continent to saek, yet behaved with a sell restraint 
which few revolutionary and Napoleonic armies attained. The 
former friend of Saint Just now oflered his services to the 
Thermidorians, and after receiving trom the Convent ion the 
title of “ Sauveur de la Patrie," subdued the stuis-ailoltes of 
Paris, when they rose in insurrection against the Convention oil 
12 (ierminal (April 0 - Pichegru then took command of the 
armies of t lie North, the Sambre mid-Meuse, and the Rhine, and 
crossing the Rhine in force took Mannheim in Mav r 1705. W hen 
his fame was at its heiylit he allowed his colleague Jourdan to be 
beaten, betrayed all his plans to the enemy, and took part in 
organizing a conspiracy for the return of Louis XVI 11 ., in which 
he was to plav, for his own aggrandizement, the part that Monk 
played from higher motives in the English revolution. His 
intrigues were suspected, and when he offered his resignation to 
the Directory in October 171)5 it was to his surprise promptly 
accepted. He retired in disgrace, but hoped to serve the royalist 
cause by securing his election to the Council of Five Hundred in 
May l 707 - lie was there the rovalGt leader, and planned a 
roup d'iiut, but on the iStli Frueiidor he was arrested, and witli 
fourteen others deported to Cayenne in 1797. Escaping, he 
reached London in 170-8, and served on General Korsakov's staff 
in the campaign of 1700- Ho went to Paris in August 1S04 with 
Georges Cadoudal to head a mvalist rising against Napoleon; 
but, betra\ ed bv a friend, he was arrested on tin 1 28th of 
February 180 p and on the 15th of April was found strangled 
in prison. U has oiten been asserted that he was murdered 
by the orders of Napoleon, but there is no foundation for the 
story. 

Pichegru's campaigns of 1794 are marked by traits of an 
audacious genius which would not have disgraced Napoleon. 
TIG tremendous physical strength, the personal ascendancy he 
gained bv this and hv his powers of command made him a 
peculiarly formidable opponent., and thus enabled him to main 
tain a discipline whi< h guaranteed the punctual execution ol his 
orders. He had uFo, strangely enough, the power ol < aptivating 
honest men like Moreau. He fluttered in turn Saint Just and 
the 'Terrorists, the Thermidorians and the Dim tors, and played 
always for his own hand -a M. range egoist who rose* to fans* as 
the leader of an idealist and sentimental rnuade. 

There is no really good life of PiUn-gru; perhaps liie best is 
J. M. Gassier \s 1 te dll geneial Puhe^n* (Paris. 1 «S 1 3) . For lies 
treason, trial and death, ton-ailt M.mtgaillauP . Mtuunri i inntevwt rl 
It train 'inn de Pirhe^yu (iS«>j); l-'aueht Mi »t # l N; .1 /oim/jcc, Knaty. 
Mi’ moire* sue lu marl de Pirkegnt (Paris, 1K25); and <7 Pierrei, 
Pit hegru, sun peaces el '>u mart (1S20). 

PICHLER, KAROLINE ( 1701)1844), Austrian novelist, was 
born at Vienna on the 7th of September r 761), the daughter of 
Hofrat Franz von Greiner, and married, in 170O, Andreas Pichl»*r, 
a government official. For many years her salon was the centre 
of the literary life in the Austrian capital, where she died on the 
9th of July 1844. Her early works, Olivier , first published 
anonymously (1802), ldyllen (1804) and Ruth (1805), though 
displaying considerable talent, were immature. She made her 
mark in historical romance, and the first of her novels of this 
class, Agathodes (1808), an answer to Gibbon’s attack on that 
hero in the Decline ami Fall of the Roman Empire , attained gVeut 
popularity. Among her other novels may be mentioned Die 
Relagerung Wiens (1824): Die Schweden in Pray (1827); Die 
W iedereroberung Off ns (1821)) and Tlenriette von England (1842). 
ITer last work was Zeitbilder ( 18 jo). 

The edition of Karoline Pirhler’s Sdmtlichc Werke (1820-1845) 
comprises no less than 00 volumes. Her Denkwiirdiakeiten aus 
mcinem Leben (4 veils.) was published posthumously in 1844 . A 


selfcti«.n ot her narratives, Ausgewuhlte i : .rr a hi a.igen. appeared 
iii 4 vols. in j8o«. 

PICKENS, ANDREW (1749-1817), American soldier in the 
War of Independence, was born m Paxion, Pucks count), 
Pennsy 1 \ an a, on the ugh ol September 175')* His familv 
settled at the Waxluws (in what is now Lancaster county). 
South Carolina, in 1752. He louglit against the t horokccs in 
17(0 as a lieutenant. In the War of Independence he rose to 
brigadin' general (alter Gowpcns) in the South ( arnlina militia, 
lie was a eapiain among the American troops winch surrendered 
at Ninety Six in November 1775. On the i.ph of Fcbiuary 
1779, with 400-400 men, he surprised and detected about 700 
Loyalists under C olonel Povd on Kettle C reek, \\ likes county. 
Georgia; on the 20th of June he fought at Stono Ferry; and latci 
in the same vear at Tomassce deleated the Chcnkees, who were 
allied with die Pritish. I -pun the surrender of Clui lesion 
(May 1780) he became a prisoner on parole, wliu h lie ob.xriud 
rigidly until, contrary to the promises made to him, Major Jairn.- 
Dunlap plundered his plantation; lie then returned to active 
service. His command (about L50 men) joined General Daniel 
Morgan immediately before the battle of Cow pens, in whirl 1 
Pickens commanded an advance guard (270 450 men from 
Georgia and North Carolina) and twice rallied the broken 
American militia; for his services Congicss gav< lum a sword. 
With Colonel Henry Pee he harassed Lieut. Colonel Panastie 
Tarleton, who was attempting to gather a Lov.dist force just 
before the battle of Guillord Court House; and with Lee and 
others he raptured Augusta (June 5, l 7 S 1 ) after a siege. At 
EuUiw Spiings (Sept. 8, 1781) he eoiomainled the It'll wing 
and was wounded, lu 1782 he defeated the C hcrokces again 
and forced them to surrender all lands south ot the Savannah 
and east of tlu 1 Chattahoochee. Alter the war lit* was a member 
of tin* South Carolina House of Representatives for a number 
of years, ol lilt* state Constitutional Convention in 171)0, and of 
tilt* National House of Representatives in 171)4 17(15. lit* died 
in Pendleton district. South Carolina, on the 17th of August 
1817. lh* had married in 17(15 Rebecca Calhoun, an aunt of 
John C. Calhoun. Their son, Andrew Pickens ( 1 771) 1858), 
served as a lieutenant-< nlnnel in tlu* war of 1812, and was 
governor of South Carolina in i8j(> 1818. 

PICKENS, FRANCIS WILKINSON ( 1805 - 1 8(19), American 
politician, was born in Togadoo, St Paul's parish, South Carolina, 
011 the 7th of April 1805, son of Andrew Pickens (1770 1848) 
and grandson ol General Andrew* Pickens (1741) 1817). lb* 
was educated at Franklin College, At hi ns, Georgia, and at South 
Carolina Colli -go, Columbia, and was admitted to the bar in 1 8 2 < • . 
bi 1842 lu* was elected to the state House of Kcprescnlativ c s, 

! where, as chairman of a sub committee, lu* submitted a rcpoit 
| denying the light of Congress l<> cxervise any lontrol over the 
states. lie was a Democratic member of the National Ilousr 
of Representatives in 1844 1S44, serve. d in ihe South Carolina 
Senate in i8j[ 1845, was a delegate to the Nashville Soul lurn 
Convention (.vr Nvshvii.i.e, Ti- vnesske) in 1850, was United 
States minister to Rm-sia in 1858 i8ho, and in 18(10 iKcj 
was governor ol South Carolina, lie strongly advoialed the 
1 S'-vsGnn of the southern states; signed tlu* South C arolina 
| ordinance of secession ; protested against Major Robert Ar.ilcr- 
| son's removal from Fort Moultrie to Fort Sumter; sanctioned 
the firing upon the “Star of the West ” (Jan. 9, iS(>i), which 
was bringing supplies to Anderson, and the bombardment ot 
Fort Sumter; and was a /talons supporter of the Confederate 
cause. At the close ol lus term he r< tired to his home at 
Edgefield, South Carolina, where he died on the 25th of 
January iS(x). 

PICKERING, EDWARD CHARLES (iSR,- ), American 
physicist and astronomer, was born in Poston on tlu* jijth ol 
July 184(1. He graduated in 1865 at tin* Lawrence Scnntiiie 
School of Harvard, where for the next tv\o years he was a 
teacher of mathematics. Subsequently he became professm 
of physics at the Massachusetts Institute of Technology, and 
in 1876 he was appointed professor of astronomy and director 
of the Harvard College observatory. In 1877 lu* decided to 
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devote one oi the telesropcs of the observatory to stellar photo 
met ry, and alter an exhaustive* tnal of various forms of photo- 
meters, he d vised the merid'an photometer (see Phoiometrv , 
Si 1 1 r\R). winch seemed to he fret* from most, of the sources of 
error. \\ ilh the liml instrument of this kind, ha\ inyc objeeti\cs 
oi i*5 inch aperture, hi? measured the brightness oi 4260 stars, 
including all tars down to the Oth magnitude between the North 
Pole and 50' declination. With the object of reaching fainter 
stars, l‘rofe.s»or 1 ickcring constructed another instmnunt of 
larger dimer-, ions, and with this more than a million observ at ions 
ha\ e been made. The first important, work undertaken with 
it was a rc\ .sion of the magnitudes given in the Bonn Durch- 
mu truing. On the eonipletion of this, Professor Pickering 
decided to undertake the siuve. v of the southern hemisphere. 
An expedition, under the direction of Professor S. 1 . liailcy,wus 
accordingly despatched ( i«S«Sc;), and the meridian photometer 
erected suc % c c>sivel\ in three dilferent positions on the slopes of 
the Andes. The third of these was,Arc(jiiipa, at whic h a perma- 
nent branch ot the Harvard Observatorv is now located. The 
magnitudes of nearly 8000 southern stars were eh te imined, 
including 1 12S stars of the 6th magnitude and brighter. 'Hit? 
instrument was then returned to Cambridge (U.S.A.), where the 
survey extended so as to include all stars of magnitude 7*5 down 
to — jo” declination, after which it was once more sent back to 
Areejuipa. In iXSO the widow of Henry T)ra])er, one of the 
pioneers ol stellar spectroscopy, made a liberal provision for 
carrying on spectroscopic investigations at Harvard Colli gi; in 
memory of her husband. With Professor Pickering’s usual 
comprehensiveness, the inquiry was so arranged as to cover the? 
whole sky; and with four telescopes two at Cambridge lor 
the northern hemisphere, and two at Arequipa in Peru for the 
soi it hern to which a line 24 in. photographic* telescope was 
alterwards added, no fewer than 75,000 photograph'; had been 
obtained up to the beginning of ie,oi. These investigations 
have viclchd manv important discoveries, not only of new stais, 
and ot large numbers of v ariable stars, but also of a wholly new 
class of double stars whose binary character is only revealed by 
peculiarities in their spectra. The important conclusion has 
been already derived that the majority of the! stars in the Milky 
Wav belong to one special tvpe. 

PICKERING, TIMOTHY ( 1 745 1820), American politician, 
was born at Salem, Massachusetts, on the 17th of July 1745. 
He. graduated Irorn Harvard College in 17O3 and was admitted 
to the bar in 17GX. In the pre-revolutionary controversies he 
identified himself with the American Whigs; in 1775 he prepared 
for Salem a paper entitled State of the flights oj the Colonists', in 
1775 he drafted a memorial protesting against the Poston Port 
1; and in 1770 he was a representative from Salem in the 
vneral court of Massachusetts. Tn 17* 6 he had been comrnis 
sinned lieutenant and in 1 7O0 captain in the Essex county 
militia; earlv in 1775 lie published An Easy Plan of Diseipline 
far a Militia, adopted in May 1776 by the general court for use 
bv the. militia of Massachusetts, and he was elected colonel of 
lus regiment, in the same year he became judge of the court 
of common picas for Essex county, and sole judge ot the maritime 
court for the counties of Suffolk, Essex and Middlesex. I11 the 
winter of 1776 1777 he led an Essex regiment of volunteers 
to New York, and he subsequently served as adjutant -general 
(June 1777 Jan. t 7 7X) and later as quartermaster-general 
( • 780—1 785 ); he was also a member of the board of war from the 
i of November 1777 until its abolition. With the aid of some 
officers lie drew up, in April 1783, a plan for the settlement of 
north west territory, which provided for the exclusion of 
slaverv. in 1783 he became a commission merchant in 
Philadelphia; but in October 1786, soon after the legislature of 
Pennsvlvania had passed a bill tor erecting Wyoming district 
into the county of Luzerne, he was appointed prothonotary and 
a judge of the court of common pleas and clerk of the court of 
sessions and orphans, court for the new county, and was com- 
missioned to organize the county. He offered to purchase for 
himself the Connecticut title to a farm, and in the following year 
he was appointed a member of a commission to settle claims 


! according to the terms ot an act, of which he was the author, 
| confirming ti e Connecticut titles (see W yoming Vat.ley and 
, Wilkes Uakre). Pickering was a mcnibirof the Pennsv lvania 
j convention of 1787 (which ratified the federal constitution) and 
I of the Pennsylvania constitutional convention of 1781) -1790. 
I In November 1790 he negotiated a peace with the Seneca 
i Indians, and he concluded treaties with the Six Nations in July 
171)1, in Man'll 1702 and in November 1 79 j. Under Washington 
j he was postmaster-general (1791 1705), secrclaiy of war ( 1795), 
j and after December 1795 secretary ol state, to which position he 
was reappointed (1707) by Adams. In 1783, while he was 
quartermaster general, he had presented a plan for a military 
! aeademv at West Point, and now, as secretary of war, he super- 
vised the W\st Point military post with a view to its e (inversion 
into a militaiy academy. As head of the state department 
he soon came into conflict with Adams, llis hatred of Prance 
made it impossible for him to sympathize with the president’s 
efforts to settle the differences with that country on a peaceable 
basis. He used all his influence to hamper the president and 
to advance the political interests of Alexander Hamilton, 
until he was dismissed, after refusing to resign, in May 1800. 
Returning to Massachusetts, he served as chief justice of the 
court of common pleas of Essex county in 1802 180,3. He was 
a United States Senator in 1803-181 t and a member of the 
f ederal House of Representatives in 1813 1817. As an ultra 
federalist - lu* was a prominent member of the group known 
as the Essex Junto— he strongly opposed the purchase of 
Louisiana and the war of 1S12. lie died at Salem, Massachu- 
setts, on the 20II1 of |anuarv iSjeg 

TTic standard hioginpliv is that 1 )V liis son, Octavius Pn la-ring 
(r*/yi -1 «SoJ S) and ( 7 . W. Iplinni, the l ijv of Jimo/hv Pnhtnng 
( j. vols., Poston 1 807 1879. In 1 1 i< * liLr.ny ol tin* Massachusetts 
Jlislniiial Society at Poston, theie aie sixty-two iimiiiisi t ipi. 
volumes of the Puke-ring pc pels, an index 1o which was published 
in the Collections of the* society, oth senes, ved. vm. (Poston, 181,0). 

His son, John Pickering ( 1 777-1X4(1), graduated at Harvard 
in i7<;0, studied law and was private secretary to William 
Smith, United States minister to Portugal, in 171^7 r 700, and 
to Rufus King, minister to Great Pritain, 1 7o c r l«So i . He 
j practised law r in Safin and (after 1S27) in Boston, where he 
| was city solicitor in 1827 1846, and wrote much on law amt 
especially on the language's of the* North-Amcriean Indians. 
He was a founder of the Aincrie an Oriental Society and published 
an e.v client Comprehensive Dictionary oj the Creek language 
(1X26). 

See Mary O. Picketing (his elaughlci), Life of John Eichciing 
(Poston, 1*887). 

Timothy Pie kering's grandson, Chari. ks Pickering (1S05- 
1878), graduated at Harvard College in 1823 ami at the Harvard 
I Medical School in 1X2(1, practised me-el ie i ne^ in Philadelphia, 
j was naturalist to the Wilkes exploring expedition eif 18 38 1842, 
j and in 1843 1845 travelled in East Africa and India. He wrote 
The Pares a/ Man and their Ceogra f'hieal Distribution (1848), 
Ccographieal Distribution of Animals ami Man (1831), Geo- 
graphical Distribution of Plants (1861) and C In analogical History 
of Wants (187(1). 

PICKERING, a market town in the Whitby parliamentary 
division of the* North Riding of Yorkshire, England, 52 m. 
N.E. bv N. from York by tin* Noith Eastern railway, the 
junction of several branch lines. Pop. of urban district (ie;oi), 
.3491. The church of St Peter is Norman and transitiona 
Norman, with later additions including a Devnratcd spire. It 
| contains a remarkable series of mural paintings of the 15th 
century. The castle, on a hill to the north, is a picturesque 
ruin, the fragmentary keep and several towers remaining. The 
work* is in part Norman, but the principal portions art! of the 
14th antury. Cne of the towers is connected in name and 
| story with Fair Rosamond. The castle was held by Earl 
Morear shortly before the ('on quest: it then tame into the hands 
of the Crown, and .subsequently passed to the duchy of Lancaster. 
It was the prison of Richard II. before his confinement at Ponte- 
frae t. Durjpg the Civil Wars of the 17th century the castle was 
held by the Royalists, and suffered greatly in siege. The district 
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surrounding Picketing is agricultural. and tlv 1 town is a centre 
of the trade. Agricultural implements are manufactured, and 
limestone and freest one are quarried in tin* vicinity. 

PICKET, PiyrET or Piojuet (Fr. piquet , a pointed stake 
or pog, from piqiur. to point or pierce), a military ti rm, signifying 
an outpost or guard, supposed to liavt originated in the French 
armv about 1690, from the circumstance that an infantry 
company on outpost duty dispersed its musketeers to watt'll, 
the small group of pikemen called piquet remaining in reserve. 
Thus at the present dav the word “ piequet " is, in Great Britain 
at anv rate, restricted to an infantry post on the outpost line, 
from which the sentries or “ groups " of watchers are sent out. 
Jn the Gnited States a “ pit ket " is synonymous with a sentry, 
and the “ picket-line " is the extreme advanced line of observa- 
tion of an armv. In the French armv picquets arc called 
“ grand' gardes," and the phrase “ grand guard " is often met 
with in English military works of the 17th and iStli centuries. 
A bndv of soldiers hold in readiness for militarv or police duties 
within the limits of a camp or barracks is also called a piequet 
or u inlving piequet." These special uses of the word in English 
are apparently quite modern (after about 1750). “ Picket " 

in its ordinary meaning of a peg or stake, has always been in 
common military use. being applied variously to the picketing 
pegs in horse lines, to long pointed stakes employed in palisades 
or stockades, to straight thin rods used lor marking out the line 
of tire for guns, &c. Of the various spellings <k piequet " is 
officially adopted In Great Britain and “ picket " in the United 
Slates, but the latter is now invariably used when a peg or stake 
is meant. 

Two obsolete meanings of the word should also be mentioned. 
The “ pi< ket " was a form of military punishment in vogue in 
the 16th and 17th centuries, which consisted in the offender 
being forced to stand on the narrow flat top of a peg for a period 
of time. The punishment died out in the iStli eenturv and was 
so far unfamiliar by 1S00 that Sir Thomas Pieton, who ordered 
a mulatto woman to be so punished, was accused bv public 
opinion in England of inflicting a torture akin to impalement. 
It was thought, in fact, tliat the prisoner was forced to stand 
on the head of a pointed stake, and this error is repeated in the 
Nav English I)id/<ontry. In the middle of the 191I1 eenturv, 
when elongated rifle bullets were a nowit v, tlicv were often, and 
especially in America, called pickets, 'flu* ordinary military i 
use of the word gives lise to compound forms such as “ picket | 
boat " or “ pi< ket lauru h." large .-team launch or pinnace fitted J 
with guns and torpedoes, and employed for watching the waters j 
of harbours, i\:c. For pUb-ting in strikes, see below. 

PICKETING, a term used to describe a prut tire resorted to 
by workmen engaged in trade disputes, of placing one or more j 
men near the works of the employer with whom the dispute is 
pending, wdth the object of drawing off his hands or acquiring 
information useful for the purposes of the dispute. In England, 
under the Conspiracy and Protection of Property Ad 1875. it 
is an offence wrongfully and without legal authority to watch 
or beset the house or place where another resides or works, or 
carries on b i*incss or happens to be, or the approach to such ! 
house or pla- c, if the object of the watching, \*r„ is to compel 
the person watched, &c., to ub-.tain horn doing or to do an a< t ■ 
which he is legally entitled In do or to abstain from doing ($ 7). | 
r l he definition ol the offence was qualified bv a proviso excluding ■ 
from punishment those who attend at or near a house or place 1 
merely to obtain or communicate information, in other won 
what is termed peaceful picketing, without ini irnidation, molesta- 
tion or direct efforts to influence the course of a trade dispute. 
'This enactment led to a great deal of litigation between trade 
unions and employers; and trade unions were in some instances 
restrained by injunction from picketing the works of employers. 
The decisions of the courts upon this subject met with severe 
criticism from the leaders of trade unions, and bv the Trades 1 
Disputes Act 1906 the proviso above quoted waUrepcaled. and 
it. was declared lawful for one or mure persons acting for them- 
selves or for a trade union or for an individual employer to attend 
at or near a house, &c. ; “ if the attendance is merely for (he 


purpose of peacefully obtaining or communicating information 
or of peacefully persuading any person to work or abstain from 
working." The exact effect of this change in the law has not 
\ et been determined by the courts, but during the Del fast carters’ 
strike of 1907 serious riots ensued upon the efforts of the authori- 
ties to counteract the interference with lawful business caused 
by free use of picketing. The change in the law is supplemented 
bv provisions forbidding actions against trade unions in respect 
of anv tortious acts alleged to have been committed by or on 
In-half of the union. 

PICKLE. In the wider sense the term “ pickle ” is applied 
to anv saline or acid preservative solution; in the narrower to 
vegetables preserved in vinegar. The word appears to be an 
adaptation of Dutch pekel, brine, pickle; cf. Ger. Pdkel. The 
ultimate origin is unknown; connexions with a supposed in- 
ventor's name, such as Beuhilcr or Bochel are mere inventions. 
A solution of copper or zinc sulphate is used as a “ pickle " ior 
railway-sleepers or other \yood, a brine containing salt and 
saltpetre as a preservative for meat, lime-waiter as tk pickle " 
for eggs. Domestic pickles are made from small cucumbers, 
onions, cauliflowers, cabbages, mangoes and unripe walnuts, 
bv either steeping or boiling them in salt-brine and vinegar. 
Oil account of the large proportion of water natural to these 
vegetables, only tin- strongest vinegar, containing from 5 to 6 °, () 
| of acetic acid, can be used. For tin- better kinds vinegar made 
from malted or unmalted bailey is as a rule employed, for 
cheaper varieties simply dilute acetic acid obtained from acetate 
of lime. Sauces such as Worcestershire sauce, or Yorkshire 
i relish, consist of fluid pickles, that is of salted and variously 
spited vinegar solutions or emulsions containing tissue of 
vegetables (tomatoes, mushrooms, &<:.), or of fish (sardines or 
anchovies). 

PICKNELL, WILLIAM LAMB (1854-1807), American land- 
scape painter, was born at Ilinesburg, Vermont, on the 23rd 
of October 1854. He was a pupil of George Inncss in Rome for 
two years, and of J. E. Gerome in the Ernie des Beaux Arts, 
Paris. With Robert Wylie lie worked for several years in 
Brittany, at Pont Avcn and ('oncarneau, where he painted Ins 
“ Route dc ('oncarneau " (Gorcoran Art Gallery, Washington, 
I).(\). His “ Morning on the Loing " received a gold medal 
at the Paris Salon of 1*895. In 1880 he became a member ol 
the Society of American Artists, and in 1891 an associate of the 
National Academy of Design, lie died at Marblehead, Massa- 
chusetts, on the 8th of August 1897. 

PICNIC, a form of entertainment in which the guests are 
invited to join an excursion to some place where a meal can be 
taken in the open air. During the first half of the 19th century 
the essential of a picnic was that the guests should each bring 
with them a contribution of provisions. At the beginning of 
the 19th century a society was formed in London called the 

Picnic Society," the members of which supped at the Pantheon 
in ( bvlord Street, and drew lots as to what part of the meal each 
should supply (see E. Melville, The Beaux oj the Regency, 1908, 
i. 222). The French form pique-uique is said to be of recent 
introduction in 1692 (Menage, Did. etym.). It is doubtful 
whether pi< nic is merely a rhyming word, or can be referred 
to pique, pick, and uique , small coin. 

PICO, an island in the Atlantic Ocean, belonging to Portugal, 
and forming part of the Azores archipelago. Pop. (1900), 
2 1,028; area 175 sip in. Pico is a conical mountain, rising to 
the height of 7612 ft. The soil consists entirely of pulverized 
lava. The so called Fayal w ine, though named after ail adjacent 
island, was formerly produced here, and largely exported to 
Europe. But in 1852 the vines were attacked by the Oidiutn 
fungus and completely destroyed, while the orange-trees suffered 
almost as much from the Coccus hesperidum. The people were 
consequently forced to emigrate in great numbers, till the 
planting of fig-trees and apricots alleviated the evil. Pico also 
produces a species of wood resembling mahogany, and equal in 
(jualitv to it. Its chief town is Lagens do Pico; pop. 2975. 

PICO DELLA MIRANDOLA, GIOVANNI, Count (1465-1494); 
Italian philosopher and writer, the youngest son of Giovanni 
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pVp \cp?cn Tim, prince of MFandnln, a small territory about 
Italian miles xvest ot Ferrara, afterwards absorbed in the 
flu* liy of Minima, was bom on the 24th of February 1 404. The 
lainilv was illustrious and wealthy, and claimed descent from 
Constantin* . In his fourteenth year Pico went to Hologna, 
where lv* studied for two years, and was much occupied with 
tin- Decretals. The traditional studies of the place, however, 
disgusted him; and he spent seven years wandering through all 
tlx* schools ')! Italy and France and collecting a precious library. 
He sides Greek and Latin lie knew Hebrew, Chaldee and Arabic; 
and his Hebrew teachers (Fliah del iUediyo, Leo Abarbanel and 
Jochanan leman-tee L. Geiger, johann Reuehlin, 1871, p. j ( 17 ) 
introdiKcd him to the kahbd.di, which had threat lascinations 
lor epe w’h loved all mystic and llicosnphic spe ulation. His 
learned x\a denngs ended (1480) at Rome, where lie set forth 
lor public lispntation a list; of nine hundred qm: lions and 
rom !u; i*mv ui all hraiv lies of philosophy and theology. He 
remained a year in Rome, but the* disputation he proposed was 
tuner in id. The pope prohibited the little book in which they 
were contained, and Pico had to defend the impugned theses 
(Pe ( mini re sriluh) in an elaborate Apologia. His personal 
orthodoxy was, however, subsequently vindicated bv a brief 
oi Alexander YL, dated rSth june 1.144. The suspc< ted theses 
in* Inch'd Mali points as the iollowiiig : that (hiist descended 
ad inferos not in his real presence but quoad ef/eelnm ; that no 
ining'* or cross should reci ive lotrciu even in the sense allowed 
bv 'lhoma* ; that it is more reasonable to reyard Origen as saved 
than as damned; that, it is not in a mail’s free will to believe or 
disbelieve an article ol kiiih as he pleases. Ihit pe’haps the 
most stalling the: is was that no science gives surer conviction 
of the di\ inily of Christ than “ magia ” ( i.c . the knowledge of 
the secrets of the heavenly bodies) and Kabbalah. Pico was 
the first to seek in the kahbakih a proof of the Christian mysteries 
and it was by him that kcuehlin was led into the same delusive 
path. 

Pico had been up to this time a gay Italian nobleman; he was 
tall, handsome, fair-complcxioncd, with keen grev eyes and 
yellow hair, and a great favourite with women. Hut his troubles 
led him to more serious thoughts; and he published, in his 28th 
year, the Ueplaplus , a mystical exposition of toe oration. 
Next he planned a great seven fold work against the enemies 
of the ('bur. !i. ol w hi< li only the section directed against astrology 
was completed. After leading Rome hr again lived a wandering 
life, often ve iling Homier, to which he was drawn hv his triends 
Politian and Marsilius ideimis, and where also he earne under 
the influence of Savonarola. It was at Horen* e that he died 
on the 17th ol November 1404. Three years lvlc.rc bis death 
he parted with his share of the ancestral principality, and 
designed, when certain literary plans were completed, to give 
awav all he had and wander barefoot through the world preach- 
ing ( hiist. Hut these plans were cut short by a fever which 
carried him oil just at the time when Charles \ 1 1 1 - was at 
Florence. 

Pico's work:; eannol now be read with much interest, but the 
man himself is still interesting, partly from Iris influence on 
Reuchlin and panly from the spectacle ot a truly devout mind 
in the brilliant c ircle of ludf-pagan scholars of the Florentine 

renaissance. 

His works were publisho'l nl Dologn 1 in 1 4 « » bv liis nephew', 

( , h )\ . bran. I’lco, w 1 Lli «i bu>:;i a pli v, which was 1 mutinied by Sir 
Thorn. is More* as Life of John l'ons, /uni of Mn ond-'hi, in 13m. 

; (*(* the* essav in Walter Rater's Jhnaissame (1.S7.S); ail 1 the* 
si mix* by f. l\igg, prefixed lo the* reprint ol Mores Life in the 
“ Tudor Library " (London, 1S00). 

PICRIC ACID, or Tri n itro im i knol, ( !.,'() 1 1 ( X |r 2 \pf>|, 
an explosive and dyestuff formed hv the action of con- 
centrated nitric acid on indigo, aniline, resins, silk, wool, 
leather, <Nc. It is the final product of the direct nitration of 
phenol, and is usually prepared by the nitration of the mixture 
of phenol sulphnnie acids obtained by healing phenol with 
concentrated sulphuric acid (F. Fiscnmunn and A. Arche, 
Kng. pat., 4540; 1880)*. It may also be obtained by 

oxidizing the symmetrical triuitrobenzeuc with potassium 


j ferricyanide in alkaline solution (P. TIepp, Ann. 1882, 215, 
p. 452). It crystallizes from water in yellow plates melting at 
122*5° which sublime on careful heating, but explode when 
| rapidly heated. It is poisonous and possesses a bitter taste, 

I hem e its name from the Greek 7 rf*po?, hitter. It has a strongly 
j acid reaction, being almost comparable with the carboxylic 
acids. Hv the action of bleaching powder it is converted into 
I cldorpierin, (VI., 'NO.,. Phosphorus pentachloride converts 

it into picryl chloride, (* i; lJXl(NO.,) ; ,, which is a true acid 
chloride, being decomposed by water with the regeneration of 
picric acid and the formation of hydrochloric acid ; with ammonia 
it yields picramidc , (LI 1 ,N li.,(NT).,) r Silver pierate and methyl 
iodide yield the methyl ester, which gives with ammonia 
1 picramidc. The rio acid forms many well-dc lined salts, of a 
. yellow or red-brown colour. It also yields crystalline compounds 
1 with many aromatic hydrocarbons and bases. It imparts a 
yellow colour to wool and silk. The chief application of picric 
acid and its salts is in the manufacture of explosives. When 
ignited, picric acid burns quietly with a smoky dame, and it is 
very dilh lilt to detonate bv percussion; its salts, however, are 
more readily detonated, 'the more important picric powders 
are melinite , believed to be a mixture of fused picric acid and 
gun-cotton; lyddite , the Hntish scr\ iu* explosive, and shimose , 
the Japanese powder, both supposed to be identical with the 
original meliime ; I'ouycrc's pmeder, a mixture of 54 parts of 
ammonium pierate and 45 purls of saltpetre; Desiynolle's powder, 
composed ot potassium pierate, saltpetre and charcoal; and 
nnmensile, invented by Stephen Kmmens, of the United Stater. 

It may be detected by the addition of an aqueous solution of 
potassium cyanide, with which it gives a violet-red coloration, 
due to the formation of isopurpurie acid. K. Anschutz ( Her., 188.J, 
17, p. 444) estimates picric acid by precipitation with acridine. 

PICRITE (from Or. tt/a/xk, bitter, beeauso these rocks are 
rich in magnesia, a base which lorms bitter salts), a rock belong- 
ing to the ultrabasie group, and consisting mainly of olivine 
and augite often with hornblende and biotite and a greater 
or less amount of plagioclase felspar. The pierites are of 
“ hvpabyssal '* origin and in their natuml occurrence arc 
connected with dolerites (diabases and tcschcnile.s). 'Hie 
d.Minrtion between them and the peridotites, whic h bat e an 
essentially similar composition, is not easy to define, but the 
peridotites accompany the true pint onic rocks, such as gabhro, 
norite and pyroxciute, are olten very coarsely crystalline, and 
torm large bosses and laeeolites, while the pierites usually are 
iound in sills or intrusive sheets. 

J 11 hand specimens the pierites are dark green to black; the 
absence or scarcity of lath-shaped plagioclase lelspars distin- 
guishes them from diabases and they rarely have the lustre- 
mottling whic h is a c harac teristic; of the peridotites. Since they 
contain much olixine they readily decompose, passing into deep 
green and brown incoherent, musses in which arc* embedded 
rounded lumps of harder consistency. They have a high spec ific* 
gravity (about 4*0) and may be distinctly magnetic, because 
they are ric h in iron ores. lWphvritic. struc ture is rare though 
occurring sometimes in the* roc ks known as picrite-porphyritcs; 
the phe noervsts arc* olivine and augite. There is seldom any 
fine-grained or glassy groundmass, and the typical miero- 
strucUire is holoerystalline, moderately fine grained and some- 
what poikilitii*. Olivine is abundant in rounded pale green 
crystals. It may lorm one half of the rock but rarely more than 
this. The augite is generally brow 11 or reddish-brown, somet imes 
violet, and tends to enclose the olixine, yielding poccililic aggre- 
gates. Hroxvn hornblende* often occurs as maiginal growths 
around the pyroxene, and may be so abundant as to replace 
augile to a large extent ; roc ks of this c lass arc; known as 
hornblcnde-picrites. bright green or pale-green hornblende are 
less frequently present, and in many c ases are really of secondary 
origin. Deep brown biotite is a frequent accessory mineral 
and both biotite* and hornblende sometimes cnejose olivine, 
A small amount of basic* plagioc lase occurs in many pierites; 
apatite, inn oxides, chromite and spinels arc* minor ingredients 
seldom altogether absent. 


XXI. lOtf 
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The minerals of picritcs are very frequently decomposed. 
Serpentine partly or wholly replaces olivine, forming radiate 
fibrous masses which are green, yellow or red in microscopic 
sections. Sometimes hornblende (pilite), talc, chlorite and mica 
appear as secondary products after oli\ine. The augite passes 
into chlorite or into green iibmus ur plaiv aiuphihole. Horn- 
blende and biotite are often fresh when the other components 
are much altered. The felspar is rarely in good preservation, 
but yields cpidnte, prehnite, sericitc. kaolin; calcite and analcitc 
are abundant in some weathered picritcs. 

Rock* of this type are well represented in Groat Pritain. Jn 
the central vallev ot Scotland several masses of piente liaxe been 
• lisLovei e<l, always ja close association with olivine diabase and 
tesrhenite One of these Juinis the island of Ineheolm in the Filth 
of Forth, a »iot her lies near Pat ligate (in Linlitlejowsliire), and there 
.ire others at Abenlour (bile). Ardrossan and 1 trim ton (Midlothian). 
Thcv belong to the threat seties ot C'.u bimitrrnus eiuptive rocks ot 
the Scottish midland vallev. 'these jmiites are not known to be 
represented m England. but. on tin- other hand, there are Devonian 
picriu in J>e\on and Cornwall as basic members ot the diabase 
and pruuiobas* Senes of these counties. Some* of them contain 
mm h am-.ite like tlie purite (often called pakuopii rite as being of 
pnl.uo/on .e_a) .it Menheinot Station m Cornwall and the piente 
of Hi:’hx\eek ne.ir NYu ton Abbot in I b vonslut e. tethers are horn- 
blende piente , like ihat of Cart at h'-r, near St < h_ i mans. Corn will. 

1 lornblende-pici lie uitirs also m the island ot Sark and several 
beautiful examples have been described from Angle**ev wild from 
1 \ n.i i Ivnu'’ Id in North Wales atid from Wicklow iu Irelaml. 
Pu nti s in c ur in sr\ t nil pai Is of ( iei many, nolablv m the I )r\nman 
rock- of the luc 1 1 1 1 ■ 1 • bm;e and N.iwni. \\1imv they anompanv 
diabase-, and proteroba-.t's like those of Cornwall and Devonshire. 
Jn Silesia and Moravia picntes are found with test hemic s like those 
of Fintr.il S-otlaml. In some of tin* (out mental piuites msta 
tile is pte-eut but is rare. In North \menca punt* . .. 
among the igneous rocks on the Hudson River ami in Alabama ami 
Montana. ( J. S. I’.) 

PICROTOXIN, a neutral principle obtained from the Cocndus 
imheus, which is the fruit of the Anamirta pamculata. It is 
incd in medicine extern. illy as tin antiparasitie. Internallv it 
has been successfully used 1o c heck the night-sweats ot phthisis. 
In large doses it is a powerful poison, causing unconsciousness, 
delirium, convulsions, gastro enteritis and stimulation of the 
respiratory centre followed bv paralysis, from which death 
sometimes results. Formerly low -class publicans sometimes 
added Comdus indicia berries to beer to increase the intoxicat- 
ing effects. Its chemical formula is (,. If 1( .( ), . Tf.O. 

PICTET DE LA RIVE, FRANCOIS JULES ( i Sop 1S72), Swiss j 
zoologist and palaeontologist, was born in Geneva on the 27th j 
of September rXoo. lie graduated H. es Sc. at Geneva in 1S20, 
and pursued his studies f<*r a short time at Paris, where, under 
the influence of Cuvier, de Plainville and others, he worked at 
natural history and comparative anatomv. On his return to 
Geneva in 1X30 he assisted A. P. de Candolle by giving demon- 
strations in comparative anatomy. Five years later, when I >e 
Candolle retired, Pictet was appointed professor of zoology and 
comparative anatomy. In 184(1 his duties were restricted to 
certain branches of zoology, including geology end palaeontologv, 
and the.se he continued to teach until 1X50, when he retired to 
devote his energies to the museum of natural history and to 
special palaeontological work. He was rector of the academy 
irom JX47 to 1850. and again from 1866 to 1X68. He was lor 
many years a member of the Representative Councilor Geneva, 
and in iXbj President of the Constituent Assembly. His earlier 
published work related chiefly to entomology, and included 
Recherches pour servir a I'hisloirc el a l' anatomic drs Rhryganides 
(1834) and two parts of Histoire naturelle , generate et parti cud ere 
des insectes Neuroptercs (1842 1845). Feeling the want of a 
handbook, he prepared his 'I'raite elementaire de palcmitologie 
(4vols. t844-t<S| 6). Tn the first edition Pictet, while adopting 
the hypothesis of successive creations of species, admitted that 
some may have originated through ihe modification of pre- 
existing forms. In his second edition (1853-1X57) he enters 
further into the probable* transformation of some species,, and 
disuisscs the independence of certain faunas, which elid not 
appear to have originated from the types which locally preceded 
them. He now directed his attention to the fossils eft his native 
country, more especially to those of the Cretaceous and Jurassic 


strata, and in 1854 lie commenced the publication of his great 
work, Materiaux pour la paleontologie sms sc, a series of ejuarlo 
memoirs, of which six were* published (1X54-1X73). Jn this 
work Pictet was aided by K. Rcnevicr, G. Campichc, P. de 
Loriol and others. Pictet also brought out Mclanyts paleonto 
log iqites ( 1X63 lXbX). He died at Geneva on the 1 5 h of March 
jX 7 j. 

Obituary by W. S. Dallas, Quntt. fount, (dot. Sol. (iX; ;), vol. xxix. 

PICTON, SIR THOMAS (175X 1815), British gcncal, was the 
younger son of Thomas Pieton, ot Pension, IVmbiokeshire, 
where he was born in August 175X. In 1771 he obtained an 
ensign's commission in the 12th regiment ol loot, but he elid 
not join until two years afterwards. The regiment was then 
stationed at Gibraltar, where he remained until lie was made 
captain in the 75th in January 1778, when he returned to 
England. The regiment was elisbartded live* years later. On 
tlu* occasion ot its disbandment Pieton quelled a mutiny amongst 
the men by his prompt personal action and count; ,*, and was 
promised a majoritv in reward for his conduct . 'Phis, however, 
In* did not receive, and after living in retiiement on his falhcr's 
estate for nearly twelve years, he went out to the West Indies 
in 1704 on the strength ot a slight acquaintance with Sir (elm 
Vaughan, the eommander in chief, who made him his aide de- 
camp and g.iv e him a captaincy in the 17 th foot. Shortly 
atlerwards he was promoted major. Coder Sir Ralph Aber- 
crornbv, who succeeded \ aughan in 170s, he took part in the 
capture of St Lucia (for which lie was promoted lieutenant- 
colonel) and in that of St Vincent. Alter the reduction of 
Trinidad Aheremmbv made him governor of the island. lie 
| administer* d the island with such .success that the inhabitants 
| petitioned against the retroi ession of the island to Spain, and 
their protest, with Pieton 's and Abcrerombv '.s icpn senlations, 
ensured the retention of Trimdad as a Pritish possession. In 
October 1801 lie was gazetted brigadier-general. Put bv this 
lime the rigour of his government, as repurl cd b\ his enemas, 
had led to a demand bv humanitarians at home tor lcs removal. 

( olonel William Fullarton ( 1 754 1S0S) pro< ured the appoint mint 

a commission to govern the island, ot which he himsrll was 
tin* senior member, (aptain (afterwards Admiral Sir Samuel) 
Hood the second, and Pieton himself th • junior. Pieton there 
upon tendered his resignation, and Hood, as soon as the nature 
ol Fullarton s pmccedings became obvious, lollowcd his example 
(1803). On his way home Pii ton took part with great cred 
in military operations in St Lucia and Tobago. Realizing, 
however, that the attacks upon him were increasing in virulence, 
he quickly returned to England, and in December 1805 lie was 
arrested by order ot the privy council. He was tried in the 
court of kings bench betoie Lord Ellenhorough in 1806 on a 
charge of unlaw hilly apphing torture to extort a confession 
Irom Luisc ( alderon, a mulatto woman of loose character who 
was charged. alone with a man, with robbery. The torture 
consisted in i ornpclling the woman to stand on one leg on a flat- 
headed peg for one hour. The punish'iicnt was oidered under 
Spanish law (which in default of a Irish code Pieton had been 
appointed to administer in jXoi) bv the local alcalde, and 
approved by Pieton. On these grounds the court returned a 
merely technit al verdict of guilty, when was superseded in 
iXgX by a special \erdict on retrial, ll should be mentioned 
that the inhabitants of the island, who had already given him 
a sword of honour, and had petitioned the king not to accept 
his resignation, subscribed f \noo towards Ins legal expenses, 
which sum Pieton ( ontributed in return to the relief of the 
suffering caused by a widespread fire in Port ol Spain. He had 
meanwhile been promoted major-general, and in iXoi) he hail 
been governor ol Flushing during the Walehercn expedition. 
In 1810, at Wellington's request, he was appointed to command 
a division in Spain. For ihe remaining years of ihe Peninsular 
War, Pieton was one of Wellington’s principal subordinates. 

I he eonunander-in-i hief, it is true, never reposed in him the 
confidence that he gave to lieresford Hill and (Yaufurd. Put 
in the resolute, thorough and punctual execution ol a well- 
defined task Pieton had no superior in the army. His debut. 
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owing partly tn ]i is n-»t urallv stern nrjd now ernbit l**red temper, 
am I partly to the difficult position in which he was plu< cd, was 
unfortunate. On the (’on in (ills' ittio (Yaufurd’s division 
Imw anie im i Ived in an art ion. and Pieton, ids ih :u » : t nr ighhour, 
ret ’ isivl to import lmn, as E’ ellm/ton's or<l'*»-s were to 

avoid an en mil ement. Jjebuls of the nn.idi nt will he found in 
Onrin, V Yes/s/g.//' !l ar. vol. iii. Shortly alter tin;, however, 
; i 1 Jlusaeo, Pm ton lotuid and used his nrst great opportunity 
lor distiiu i on. Here Ji<‘ had a plain dutv, that ol repulsing 
the French attack, and he performed that dutv with a skill and 
resolution ' 1 1 it h indiea,ied his pre.it po\*vrs as a troop leadei . 
Alar the v inter in the lines of Torn-.-* \Td.as, he added to his 
r 'putiit ion and to that of his «|i\ i .ion, the ud, at Puentes d'l )nor. 
In e’epteio! -er lie was given the local rank oi lieutenant general, 
: ; ; m 1 in the • une month the division vim ev.it dim- h\ itsrajiid 
and order!- retirement under severe ]e assure lrmn the French 
eaeelrv at K 1 liodon. In October Pit ton was appointed to the 
ec’ouelev ol tin* 77th regiment. In tie* first operations ol 1S1? 
Vi' ion and CYaufurd, side hv side tor lh** last time, stoimed the 
two hreat h *s of Ciudad Rodrigo, (Yaufurd and Pit toil's second 
in command, MajoM iciieral Maekinnon. being mortalb wounded. 
At iiackijo/, a month later, t '■•* sue; •* s r > I storming ol the fortress 
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having ret < ally inherited a fortune, he pave evens survivor o 
hi, tominmid a guinea. 1 1 is wound, and an ;’tta< f < >1 fiver, 
t onij) -lied i 1 ini to return to Eng! «nd to recruit Ids health, but 
he leuppc.ircd a! the front in \pril dij. While in England be 
was invested witli the collar and bad-e ol a K.P>. bv tie* prince 
repent, and in jnne le* was made a lientenenl-:.. neral in 1 1 e 
iirinv. 'I he mniluel of lie* prd division under lu*s leader." hip 
al the battle ot \ ittoriaand in the me a cements in the Pyrenes 
rais'-d his jeput.'iHon as a. n solute and skilful bHiling general 
to a '-till luglyr point. in 1 S 1 j he was oil. . ed, but afb r 

consulting Wellington d' k i Livd, the command ol the I'ritish 
lories operating on the side ol Catalonia. He thus bore his 
sliaie in die ( li the/, campaign and in the final \ietorv before 
'Poiilouse. 

( )n the bleak up of tin* division the of|;rers prevail d Pit ton 
with a valuabli* service of plate, and en the 24th ol June 1S1 j 
he received lor the seventh time tin* thunks u! the I louse ot 
Commons for Ins pleat services. Somewhat to his disappoint- 
ment lie was not included amours 1 the genet ids who wen* raised 
to die peerage, but early in 1X15 lie was made a (L(\lL When 
Napoleon returned I mm Klba, Pi' toil, at Well-im-ii m’s request, 
aeeepted a high eommand in the Anglo-! hitch anviv . He was 
severely wounded at Onalre liras on the ibth of (une, but 
e< Miecaied his wound and retained command ol his troops, and at 
Waterloo on the 1 St h . wliile repuHi.iL'' with impetuous valour 
“one of tin* most seiious atta<’ made hv lie* f P'*:nv on our 
position, ” lie v as shot thmugh tii • h. m 1 b a mu !•■*! ball. Hi*; 
bodv was brought home to bon. Ion, and bulled in die lermlv 
vault at St ( ieorpe’s, ll.igovcr S pan . A public niunum'u.t 
was ercited to his inemorv in St Paul’*; Cud-ed.';.!, Iv order of 
parliament, and in 1X23 anoth< r was ere-, ted at ( ..nimflun hv 
suI>m ription, the king contributing a hundred gvineas theoto. 

*-Vc Robinson's life of Sir I Ibuutis t'i<!'P (I muSm. r-S ,f ). widi 

w 1 1 1 ( ] 1 however, compare Napii r\s am! Oman's ii 'ore i f the 

1 ’inmsular W.ir as to 1 mil n>\ t rsial point*;. 

PICTOU, a seaport, port ot entry, and mp-ta! of 1 ‘ietou 
eounlv. Nova Scotia, 00111. N.E. bv N. of HaPiew on a branch 
of th(* Intercolonial railway. Pop. (mor), ’245. It has 

several valuable industries, and is the shipping port for the 
adja.e(*nt coal-mines. The Academy, founded in 1X1.X, plaved 
an important part in the* early educational history of the 

prov in* e, and still enjoys a high repulaf ion. 

PICUS, in Roman mythology, or.ginaUv the woodpecker, the 
favourite bird and svmbol ol Mars as the *v .<1 of both nature 
and war. lie appears later as a spirit of the forests, endowed 
w r ith the gift of prophecy, haunting springs and streams, with 


a special sanctuary in a grove on the Aventinc. As a god of 
agriculture, especially eonneeted with 111. muring the soil, he is 
railed the son ol Stcmitus (from stercus, dung, a name of 
Saturn). Again, Pirns is the first king of Latiinn, son of Saturn 
and father of Faunus. \ irgil (Am. vii. 170) describes the 
reception ol the ambassadors of Aeneas by Latinus in an ancient 
temple or palace, containing ligures ol li is divine ancestors, 
amongst tin in Pirns, famous as an augur and soothsayer. Ac- 
cording to Ovid ( Mrfam. xiv. g2o), C'iee, while gathering herbs 
in tin* forest, saw the youthful hero out hunting, and immediately 
fell in lo\r with him. Pirns rejected her advances, and the 
goddess in her anger changed him into a woodpei her, which 
peeks impotentlv at the branches ol tn es, but still retains 
pi oph‘*t ie powers. The purple cloak vvbii h Pirns won* fastened 
bv a golden clasp is preserved in the plumage of the bird. In 
tin simplest form ol art, he was rcpiesonted by a wooden pillar 
surmounted bv a woodpetker; later, as a young man wit h the 
bird upon his head. 

Pai MM s is metily a null i < t form of Picas, and with him is 
;iss« it 1,1 1 e<l lu.s biother and double I'm mm's. Puiuumus, a ruslie 
ili-il v (li la* I Mins) and huslmid of Pomona, is .specially conernnd 
vvilli the manmiig ol the soil and heme railed ^fm/mlinu s, while 
I’llummis is 1 t<e imviitoi ot (he pounding ol gtain. si named from 
tla* pestl** (/*' lor.i ) u -■.<•• 1 bv bakeis. tud-er a < 1 ! 1 1 * *.*i*n t aspml, the 
pan wen- i."-a,'l"(l as th<- guardians ol women 111 childbed and ol 
new-born 1 Inldren. 1 U lore the child was iak<n up and |oimallv r 
u i ogin/ed bv the lal her. a emu h vv ,is set out lot t hem in t la* a t riiim, 
when- their pn -.eute guarded it. limn all c*v ii. Augustine (/V 

■/'/<• th 1, \ i. u) ini nt ions a 1 hi ions c ustoin : to pi ote< l a woman 
m i luldhed horn po-sible v ioh n« e on tli< part of Sdv nu.s, the 
as- islanee ot liner deities was invoked Intciudona (the hew<i), 
l‘ihiniuus (the pounder) and Deverra (1 In* sw ei p*r). 'I hese d< it irs 
w 1 n :-vni!»»li'-«dlv rej Me-,enl id l»v thru* nun who went inuud ih»' 
hme-e l»v' night. ( ).i«* smote the Ihrislinld with an axe, anothei 
with a j ■>•*-. t Ie, the* tlnnl swept it wit !i a broom ilm c *vnd>ols ot 
cult ure (tor | m s wet e hew 11 «!o\\ n with 1 he a ve. gran) pomided with 
tla* pestle, and I lie hulls ot the held swept up with the bloom) 

| will' Ii Sib.nms cmild 110L cnduic*. 

PIDGIN | or Piuki >n | ENGLISH, the limyta franca of the 
sen-ports of ('hinu, the Straits Self lenient s in the Far Fast, con- 
sisting; in ;i jaygnn of corrupted Fuglish wordf with some infer- 
mixtun* ol Portuguese and Mnkiv, lollowing ('liinese idiomatic 
usage. It is eni]>loved as a means of communication between 
Ion 1 gne is and lb'- native ('liinese. The word “ pidgin ’’ is the 
('hiner.t* corruption ot “ business.” 

PIE. (1) The name ol tin* bird mure generally known as 
the m.igpii* ( c/.r*. ). The word conies through the Freni h from 
bat. pint (</. v.). It i-; jirobahlv Irom the blink and wdiile or 
spotted appeanun e ol the biid that the name lk jiic* ” or “ pve ” 
(Lal. pica) was given to the ordinal, a table or calendar wliirh 
supplemented that which .gave th*' services for the fixed LMivals, 
iY< and pointed out the effect on them of the festivals rendered 
movable |>\ the changing date ('I Ivaster. An Fnglisli ai*t of 
K]() (g N r .j Edw. \ 1. a. 10) abolished j > it s v\ith manuals, 
l-'-gs-tids, primers and other s( r\ ice hooks. 'The particoloured 
app'-araner ol the ma!/j>ie also *j i v e-> rise to the term “ piebald,” 
apolied loan an rnal, more particularly a Imrse, wleeh is marked 
\\ith large ii regular pah hes ol w bite and black ; where the* colour 
is white and some col-mr other than black, the more* appropriate 
word is “skew-bald,” i.c. marked with “skew” or irregular 
patches, (j) A dish made* of meat, lish or other ingredients, 
also of vegetable.; or fruit, baked in a covering ol pastry; in 
English usage, while “fruit” is the ingredient, the dish is 
generally railed a “ i.irt,” except in the case of “apple-pie.” 
Tla* word appears early in the 1 gh century ot meat or fish pies. 

The expression “ to eat humble-pie,” i.c. to make an apology, 
to retract or recant, is a Factious adaptation of “ umhles ” 
(O. iV. imaMcs, eonnt*eted with Fait, lintibu v, loin, or umbilicus, 
navel), the inner parts of a deer, to “ humble ” (bat. humilis , 
low !v ). An “ umble jiie.” marie of the inner parts of a deer 
M* other animal, was once a favourite dish. “ Printers’ pic 1 ,” 
i.c . a mas-; of « onfused tvpe, is a Irunsfeired sensi* of “ pie,” the 
dish, or of “ ni'*.” the ordinal, from the difficulty of decipherment. 

PIEDMONT (ltd. Piemonte ; Lou* bat. I'crfnnons and Pntc- 
montiiun ), a territorial division (com parti nctjio) of northern 
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Italy, hounded N. by Switzerland, \V. by Trance, S. by Eiguria, 
and K. bv Lonihardv. Rhvsiixilly it may be brietly described 
as the upper gathering-ground and valley of the ri\n IN), 
enrlosecl on all sides except towards the bombard plain by the 
vast semicircle of the lVmiine, Graim, (ottian. .Maritime and 
Ligurian Alps, in 1850 11 was divided into the tour provinces 
of Alessandria, Cun-’o. Novara and Torino (Turin). It has an 
area of 11.340 s<j. in. The people are ehieily engaged in agr.- 
ciihuie- growing wheat, maize and rice, 1 la .stunts, wine and 
hemp; in the reeling and throwing ot silk, and in Li 1* * manu- 
faeture of cotton, woollens and clothing; there are also 
considerable manufactures at Turin, Savigliano, iVc. 1 he 
Piedmontese dialect has been rather strongly inllueneed by 
ITeni h. T he chid tow ns in the several pro\ inces are as follows, 
v\ith tlieireommun.il populations in 1001 : Alessandria (72,10*)), 
Asti (30,251), (asale Monlerralo (31,370), Novi J Jgu re ( 1 7, 808), 
Toriona (17410). At'cjui (13,010), Valcnzu (10.05(1), Ovadu 
(10.284); total of province 825,715. number of lominunes 5 <3 ; 
(.’linen (2(».S7o), Mondovi (iS,«;S2), Eu-xuim (18.175), Savighano 
(17,340), baluzzo (10,028), lira (15,821), Alba (138)3;), 
Loves (1.0,137); total of province 070,504, rmmbirof com- 
munes 205; Novara (44.249), Ycnvlli (3,0,170), Iliella (1(1,207), 
Trino (12.138), Jlorgomanero ( 10.131 ): total ot province 7(15,850, 
number of communes 457; Turin (52'),Ooi), j'inerolo (18,051)). 
Caima' nola (11,721), lvrea (ii.Um.). Mon* alien (11.407); total 
of pro*, in' e 1,1 1 7 . 1 1 1 , number ot toimnuncs 442. The total 
pop ol I’iidmont was 2,758,814 in 1850, and in ipoi 

.vT-’V-IG* Tl »• ■ large niimbci ol (omruuncs is noli* cable, as 
in Torn! ard\ , and points to a v iliage lile whi* h, owing to greak 1 
ins(‘i-n .tv and the • hura'ter ol the couiiUv. is not to be humd 
in eeiilr.il and "’’th an Mule as a whole. Tie sc are numerous 
summer n -*ort m th- Alpine \ all; w. T’lie « iuel 1 ailway t » ntre , 
are T’min, 1 ommuru. . 1 1 ing with the Mont (nils iine, and with 
the Riviera bv the railway ov’er the (01 di Tcnd.i (in ptoeess ol 
const i ml h n ). Novara. Yenelli, Asti, Alessandi in. Novi. The 
comniuniealion , with Liguria are ditlimlt owing to the approach 
of the mountains to the coast, and the existing lines Iroin (Lima 
to Turin and Mi!.#n are hardly sufie ient to cope with the bailie. 

Piedmont, in Roman times until 40 n.r. tunned a part ol (iallia 
Transpadan.i, and in Augustus' divi.uon ol I tab foimed with 
wh.it w;n later known as Lombardy the 11th region. It Innm d 
part of lie Lombard kingdom, and it w.m not till about 1000 
that the house of Savoy (r/.a.) arose. The subs. < jii< nt histulv 
of Piedmont is that of its dynast v. 

PIENZA, a town of T uscany, Italv , in tbe piovime ol Siena, 
f) m. west cf the town ot Mont, pul* inno bv road, 1 ( » 1 1 It. abo\ e 
sea-level. Pop. (1001), 2750 puv.n): 5850 (<nn,mune). 'Die 
place was onginallv called ( nr.-ngnaim ami nur< its present name 
to Aeneas Silvios Picculomini, Pup - Lais 1 1 . (//.re), who was born 
here in 1405. Tile building-, which he * mixed to he creeled bv 
bernardo Rossellino in 14(10 1405 lunn a nub!** gioup ol cam 
Renaissance an hilcettm: round the PitV.i del Duomo. The 
latter ictains (iothie d; tails in the inteii-w, but the lavu.de 1, 
simple Renaissance vvoik. Tim cl her time sales aie occupied 
bv tin 1 ipis'upal and inuni< ipa! pa!. a is, and the Palazzo Piuir 
lomini ; the last, reseiui liiug dm i .» az/.o Knccllai at Morciue, 
is the line.:, and in front ol it E a beautiful fountain. The 
episcopal pala* e contains a museum with some hue eerie iastieal 
vestments, enamels and other works of art. 

PIER (older forms fur or prrr, iroin .Med. Lat. prra\ the word 
is of obsi ure origin, anil the connexion with br. ptirre, Jnt. 
pvlra. stone, is doubtful; ((juivalents are Er. piuhoit % pilin', 
l m mean : Ual. piia; Ger. Pj filer), the term given in architecture 
to a vertical support in masonry or brickwork, usually rect- 
angular on plan, whi* h carries an arch or superstructure. • The 
term is also sometimes given to the great circular columns whiJi 
in some English cathedrals and < Lurches carry the nave arches. 
Jn early ( hrislian churches, when antique columns, such as 
abounded ip Rome, were not procurable, square pier-, took the 
place of columns and sometimes alternated with tlmm. The 
introduction of vaulting, however, in the t r lli century, ncc'- ;- 
sitated a support of much greater dimen, ions than those whu h 


had Iven deemed sufficient when the roof was of ’unh'T only, 
and led to the development nt the compound or clustered pier. 
To give extra support to the subordinate arches ol the nave 
a'vadc, semicircular shafts or pilasters were added, carried up 
to the transverse and diagonal ribs ol the main vault, in 
Romanesque work the pier was generallv square on plan with 
semicircular shafts attached, the angles ol the pur 1» mg worked 
with smaller slialts. As the rings or orders of the nave arches 
increased in number, additional sluiils were add'd to earn* 
them, and the pilaster lacing the nave had central and side shaits 
rising to carry the transverse and diagonal ribs ol tin- vault ; this 
development ot the compound pier obtains throughout Europe 
in all vaulted structures. In the Early English period the piers 
become loftier and lighter, and in most important building-, a 
series of clustered columns, frequcntlv of marble, are plated 
side bv side, sometimes set at intervals round a ein ular cent re, 
and sometimes almost touching each oilier. These shaits are 
oiten vvhollv detached fron> the central pier, thou; U grouped 
I'ound it, in w hi* li ease tlicv are almost alw.ivs ot i’urbeek or 
Rethersden marbles. In Decorated \ urk the shaits mi plan arc 
v’erv ollen placed round a square set angle-wise, *«• a lo/rjige, 
the long way down tilt* nave; the <entre or core ii • *i I is oiten 
worked into hollows or other mouldings, to show 1 tween the 
shafts, and to form part ol the composition. In 1 ..is and the 
latter pari of the previous stvle there is gun rally a hllet on the 
outer part ol tie* shaft, lorming wha* has been eaR-d a " keel 
moulding” ( </.«».). They are also oliui lied logetht bv bands, 
formed ol rings of stone ; nil soiul times of nasal. About this 
period, too, these intermediate mouldings run 11 j > imo and imm 
part ot the arch moulds, there beaig no impost. T'l.is ai range- 
merit became ninth more lre(|iient in the I 'erpendii ular period ; 
in fact i( was almost universal, the commonest section being a 
lozenge set with the long side Iroin the nave lo the ai -Ic, and not 
towards the other an lies, as in the l).*<nialid pciiud, with tour 
shafts at the angles, between which were shallow mouldings, 
one of which was in general a wide hollow, sometimes with wave 
moulds. The small columns at lire jambs of doors and windows, 
and in arcades, and also those atta« hed to piers or standing 
detached, are generallv called “ shafts ” L/. 7 '.). 

T he term pier is sometimes applied to the solid pails ol a wall 
between windows or voids, and also to the isolated ma-ocs of 
brickwork or masonry to v\lii< h gate.; are bung. (K. J*. S.) 

/Vcr.v nf H ridges. T he piers o! bridges and vi.almts on land 
are conslru* led of juasourv or bra kv.ork and oi < usmeellv , in 
the ease ol higu pieis, ol ojieii braced 11 on work, as 1 \< mphlied 
bv the old (Tumhn viaduct in Wales and the Teem viaduct in 
TVx.e.. 'These pieis, beside.-, being proportioned m c uvs se< lion 
to the weight they hav e to supnoj t, are w idened out at their b.i.w, 
so as to distribute tie* load ov cr a sullieimt an a lor it to be borne 
bv* t he* stratum on which it usts without ink ot setllemeiit. 
Special provisions have to be made lor the foundations ol piers 
win re the ground is soil h>r some depth, or loose water-beat ing 
strata are < o- ount ci ( d. and e.preiallv where the pi'-rs ol large 
bridges (‘tossing rivers have to be const rutted until r water. 
In soft ground, bearing piles driven down to a firm slratum. and 
surmounted by a plunked floor or a !a\er ol concrete, provide a 
convenient foundation ha* a pier; and in places where timber is 
abundant, wooden cribs filled with rubble stone or concrete 
have been used in the Lniied States lor raising the foundations 
for piers out of walcr. For river piers, where a firm, watertight 
stratum is found at a moderule depth below’ the river-bed, the 
site E often enclosed within a coffer darn or a plate iron caisson 
carried down inlo the stratum and raised out of water; and then, 
after the waier has been pumped out and the surface layers 
removed, the pier is readily built within the enclosure in the 
open air. When, however, a river-bed consists of silt, sand or 
other soft materials extending down to a considerable depth, 
hric kwork wells are graduallv sunk to a firm stratum bv removing 
the material within them with grabs, and on them th' 1 filers are 
built out of water; or bottomless caissons are carried down by 
excavating their interiors under compressed air, and the fliers 
arc built on top of them within a plate-iron enclosure, a system 
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adopted for the piers of the l»rool:lvn, Si Louis, Forth :md other 
1 c t r ■ ; « * hiiu'ji-.. anil t .mi ial in.’ lormmg foundation ; on sloping 
roik, such . , v.,is encuunt.ivd in pi. ires under ilm Firth of 
Forth. 

due method, indicated above as employed for the* foundations 
of the piers ol bridges under favourable conditions belong 
cquJlv to the foundations of other structures (see Founda- 
tions); but there are some methods which, hv combining bridge 
p' i's and their h. und.it ions in a single structure, appertain 
entirely to piers. Thus iron screw piles, sunk by turning into 
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Fin. i. Tier with Lisle Piles. 

the soft bed of a ri\er till they reach a firm stratum or one 
1 1 1 1 1 < icitlv consolidated bv the superincumbent layers to enable 
il lo support the wide blades ol the screws with the weight 
imposed on th.*m, were formerly often arranged in converging 
Huso :s joined together at the toj), so as to setae as the piers of 
bridges h iving several compnrnt i vi 1\ small spans, and intended 
loi currying lightly cousin: ted railways across rivers in India 
and vbewh'uc. Hollow, cast-iron, cylindrical piles also, with a 
broad circular disk at the bottom to increase their bearing 
Mirl.u e, ha\c been used for piers founded in sandy or silty strata 


* bolted together with a specially strong bottom i mg, sonicl hues 
made of wrought iron and having a i ill ".ie, i dge, m.l\ «. 'm_. ii ollen 
employed for the contraction of the rixtr pi. as ot bral*. being 
gradually carried down to a watertight stratum by c'vc.tva* *ng 
inside, and subsequently filled up solid with concrete and brick- 
; work; the piers of the ('haring Cross and Cannon Street bridges 
I across the Thames arc notable instances of t lie adoption of this 
! method, which is well illustrated by the pins of the bridges across 
! the River Chittravati in India 
(fig. 2). Sometimes, instead of two jjl ij| 

or more independent cylinders being 8 l| 

sunk, the whole site of a pier is [• 

enclosed within a wrought-iron £ p, j 4 / 

caisson, usually divided into sections e, oonfj.li.i .Eh . 
by vertical partitions, which is sunk - : V" 

and filled up solid in the same way I 

as cylinders, a system adopted, tor . .'jr | |jj| * .* 
instance, for the piers ol the biidge . 'jj| - Jij 
across the Ilawkeslmry Ri\erin .New •• .. )J v ^9.1. 

South Wales. V| - ° }•. j • ;,.oT •• 

Promenade Piers. The term pier V. ?j|j V h -\ ' 

is otten applied to works sheltering . 1 | — ir! . n ' 

harbours, such as the Tvnemoulh •• _..yj - | v. o 
piers, which are strictly bicakwatcrs. | 

Landing stages also, whether solid /g;J | i-% A j /' 

or open, ha\e lor a long time been _•* i, -T | “ F .tTJ’. 

called pit rs, as the Admiralty Tier , yr’jj! _ Ij! '’P.'i' ';£! T 

and the L > nnee of Wales's l’ier at ' - jf|i| jf \’T 

Lover; but the open promenade . ; f'P 

i>iers w hit li form a common feature ' 

at seaside resorts are the type ol 

pier best, known to the general Sc*le 500. 

public. These piers are supported Fin. 2. Cylindrical Piers 
upon open pilework of timber or * ur Fiver bridges, 
iron, and consequently expose little surface to waves in storms 
and do not interfere with the drift of shingle or sand along the 
| coast (tig. 3). 1 Timber piles are Inst suited for withstanding 
the shocks of vessels at landing stages, at which places thev 
are generally used; blit since they are subject to the attacks of 
the teiedo, and expose a considerable surface to the waxes, iron 
piles are generally adopted for the main pm t ion of lliese piers. 

The pioneer of these piers was the old (Tain piei at Tiighfon, 
wlnth was etecUd 111 1.S22 1 It was founded upon oak piles, 

was 11 T ft. long, and had a timber landing-stage at the end. It 
I consisted ot Jour spans suspended lioin th.uns on the model of t»he 
Meiiai Suspension llnd"e, tin n in course ol luiistrui t i.»n, and was 
I destioyed by a gale in I >e< en lx. 1 iS«,n. A wider and nu re modern 
| type of pier was erected at tile \um end of Plight on 111 1S0-, 1 Son, 
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Fig. 3. — Promennde Pi< r. 


of considerable thickness; thev are sunk to the requisite depth 
by lowering a pipe down the inside of the pile to the bottom and 
emitting a powerful jet ol water which, stirring up the soil 
material and scouring it awav from under the disk, causes the 
pile to descend. This system was first adopted lor the piers 
of a railway viaduct crossing the wide, sandy Kent and Levon 
estuaries opening into Morcrambe Lay (fig. t). Cast-iron 
cylinders, consisting of a scries of rings formed of segments all 


and sTd »•.(*! | non fly extriulod; whilst a new* pier was completed in 
ick»<> near t he sit c ot thculdch.an pKT, 1 700 1 1 . long. ThcSouihport 
pier, eni led 111 1.V50 1 Soo end afterwards prolonged, Jiinm.hes 

an example of an inm pu r supported ( 11 «h k jules sunk in sand as 
desnibed above (fig. it; whilst tin* mm h more commonly used 
iron screw' piles, adopted as early as 1 «S 1 7 for an open Janding pier 
on the liisli roast at Court own, whi(h was exposed to a great 
littoral drift pf sand, are shown as the mode of support for the pief 

1 The Engineer (1888)1 i. 3^0, 381 and 384. 
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at St Leonards (tier. 3). The L-nyth aiven to these pminer.:u!e 
picr.s i!i{U'ii«N Miainiv nil tlu slope nl the h-re-.h u. whiili «h er- 
mines t ! i- ‘ di-lance from the slime at which a s’lliuuni depth m 
re.iched tor steamers »>i model. Lie ilraneht m uuiic atom; ••tie the 
end « >1 tin.’ pier. Thus, win teas a leiietii ot 000 tt. has sm-ieil tm 
l lie SU Luiiumb pn i ».n .1 souk what sli * p, rlmi'-Jv 1 he pier 

at Ivede. const it lit mi; the prilKip.d kinder. plan- tor I lie Lie el 
\\ i”ht I'asM’iiyrt's, has had to beiarr’ed out ukout h.dl a 1111 !e ado- -> 
a 1l.1t alluvial Ion-shore to remh waier do p enou;.,h ti*r the aeie-s 
of the .steainbo us the Solent. 1 he \ a>t sands, moreover, 

at the outlet ot the Kibble estuarv, st'enhiru; two or iluee miles 
m trout ot Southport at low wutei ot spine; tides, lia.\e nei * • aia!«d 
the constniLliou ot a pier pm.5 It l"np, men Iv to yet out to an 
old tlood tide channel. whuli i s now completely severed bv t la- 
sands at low water tiom all connexion with the n\er. 

(L. h. V. 11.) 

PIERCE, FRANKLIN (i8o.|-i8m)), fourteenth president of 
the United States, was born at Hillsborough, New Hampshire, 
on the 2^r<l of November 1S04. His father, Benjamin Pierce 
(1747 iSyu), served in the American armv throughout the War i 
ol Independence, was a Democratic nieml>er ol the New Hamp- 
shire lliUM' of Representatives from 1 > to 1805, and was 

governor of the state in 1827 1S20. The son maduated in 182.1 
at Bowdoi.i ( olli*e'e, at Brunswick, Maine, where he lornied a 
friendship with Nathaniel Hawthorne. Fierce then studud law, 
and in rS^ 7 was admitted to the bar and hep. an to practise 
at Hillsborough. He at mice took a lively interest in polities, 
and 1 n >m 1S20 to 1844 served in the state House ol Repiesenta- 
tivi's, for the last two \ ears as Speaker. In 1844 he entered the 
national House of Representatives, and although lv a« liieved 
no distinction in debate he was a hard woiker, and a lo\ al sup- 
ports r of the p. li« ies of President Jackson. Alter four vears 
in the h >iisc he entered the Senate, being its votmyrd member. 
In iSp. b,-fop- the expiration ol hL term, he resigned his seat, 
and at (omord. New l lamp^hire, bewail bis career at the bar m 
earnest, thoiteh still ret.dniny an interest in politics. In i S_; 5 
he declined the Democratic nomination fur governor, and also 
an appointment to the seat in the l nited States Senate made 
vacant hv the resignation of Judye Levi Woodbury. He 
accepted. however, an appointment as Federal District Attorney 
for Ni w Hampshire. as the duties of this office, which he held i n 
j S.j 5 - 1 S 47. wa re < losclv related to those of his profession. In 
1S40 he a'jain de« lined public honours, when President Polk 
invited him to enter the cahinc t as altorncv-gener.il. Somi 
after the outbreak of the war with Mexico, in l.X.pi, Pien e 
enlisted as a private at ('oneord. lait soon (in February 18.17) 
became colonel of the Ninth Keyiment (vvliit h joined Hem. ra! 

W infield Scott at Pueblo on the bill of August 1847), dtid later 
(Manh 18^7) became a brijadi T-yctu ral ot volunteers. Al the 
battle of Uonirvr.ic on the 1 «>i 11 ot AuniU 1S47, he* was thrown 
front his hors** and received seven 1 injuries. At tie* end of the 
war he resigned his commission and relumed to ( omord. In 
t.X^o Pierce became president of a eonveru.cn ass'-mbled at 
(uncord to revise the constitution of hi, stale, and iwd his 
influence to secure the removal ol 1 i 1. > ->«* p* n\ Lions ol tie* mu- 
stitution of 1 702 w hi. h declar' d that onlv Frol. danU should hr 
eligible lor l.iyhrr stale oln«\s. 'J his nmcndim nt |Mv^>d ihr | 
convention in April [852, but was rejei*t.*d by the »-lc*« i orate ol ' 
the slate; a similar amendment was adopted by poprh.r vot<* in 
1877. In January 1S52 the leyi.dature of New 1 lamp.-diim 
proposed him as a candidate inr the pn-sidrm v, and when th“ 
Democratic national convention met at Baltimore in ihe follow- 
ing [une the Virginia delegation brought lorward his name on 
the thirty-hfth ballot. Although both parties ha*! (Iceland 
the Compromise of 1850 a finality, the Democrats alone wen 
thoroughly united in support of this declaration, and therefore 
seemed to offer the greater prospect of peace. This fact, « orn- 
bined with the colourless record of their candidate, enabled 
f hern to sweep the country at the November election. Pierce 
ret civet 1 2=54 electoral votes, and General Winfield Sa/H, his 
Whig opponent, only 42. The Democrats earned every state 
except Massachusetts, Vermont. Kentucky and Tennessee. No 
president since James Monroe had received such a vote. 

F'.< rre was the youngest man who had as yet b<*en elevated 
to the presidency. Cor his cabinet Ik* chose W illiam L. Many 


o! New York, secretary of slate; Jcifcrscu Davis oi Mississippi, 
Svvrctarv ot war; James Gudirio (ipte iXoo) o 1 KciUuckv, 
:ei 1 clary of the tn-asurv; J; mes U. Dvivbut ( 1 E . p 1857) of 
\ * 'i*t 1 1 Cardin 1, sri 11 .igs ei the navv; Rohcii Mc( lelkmd 
l i So 7 i >'■ 80 ) <»1 Michigan, tccreiarv of the inuiior; James 
Uamphi ll (1814 «»f 1 \ iinsy Ivania, posuna: u r general ; 

and laid) Umhiny of Massat luiseUs, attorney general. This 
was an able b(*dy of men, and is the only cabinet, m American 
historv that has continued unbroken throuyhoiii an < ntiie 
ad.uini.Aration. Although Fierce during his term in the Senate 
had severelv critiei/cd the \\ liiys lor tin i r removals of Demo- 
crats irom (mice, he himself now adopted th.e policy ol replacing 
Whites bv r Democrats, and the country acquiesced. Fiene hud 
no si m pies a;. oust slaverw and ojtpoi (*d anti slave v agitation 
as tending to di-rupt the Union. The conduct of loreyn 
rela! ions was on the w hole the most creditable part ot his admiiiis - 
tration. Tin 1 Koszta Aflair (1854) pave the yo\i rmmiil an 
oppormniiv vigorously to insert llie proieelion it v oidd alfonl 
| llio.se in the pr«»(ess <d beioi.iiuy its naturalized citi/* n.-. When 
i the Britidi yovernment refused to prevent recruit my for the 
Crimean War hv their re]»rei eututives in .Vmerica, th ir minisler, 

1 joint F. I'r.imjflon, reioived his pass-porls, and tlu* exeijuatnrs 
! of tiic Brili *.ii eo*nsiils at New York, FLiladilplun an< ! ( in< mnat i 
j wviv revoked. A ( ommereial treaty was negotiated with J; j-an 
j in 1844 after IVnv b expedit i*.u in the jn'evions v<.ir. As an 
I avowed expam ie.nisl. Pierce s\mpalli/vd with the lililualer 
government set u]» in Nicaragua by W illiam \\a!ker. and finally 
j accorded it recommit ion. ll was duriny this term ai:-o that the 
! (kukdeti Fun base was < on: uminatcd, by which 45,54, s s<|. in. of 
j lerrilorv were acquired Irom Mcxi; o, and thal three mut»s were 
] surveyed for railvvav s from the Mississippi river to tlu* Fai itie 
coast . 

W h.en tlu* Democratic national convention met at Ciminnati 
in | une 185(1, Pi«* r (e was an avowed < andidate for reiiominatioii, 
but as his altitude on the slavery question, and e.*pe<iallv his 
subserviency to the South in suppoitiny the pro-sin verv ] arty 
in the Territory of Kansas, had lost him the Mipport ot the 
NorHiern winy of Ins ]iart\, the nomination went to James 
Buchanan. Alter relit my from I he prcsiduiev Fiene returned 
to Uotuord, and soon alt*, rvvards went abroad tor a three years’ 
tour in imn pe. Mans South. ;n leaders denied his renomina- 
( ion by the Denux ratie parly in 1MC0, luit he leeeived such 
suyyetU ions with disi.tv our. After Jiis reliiin to America he 
remained in retirenuut al Coin ord until tlu* day of his death, 
the Si 1 1 ol ( )< mber i8no. 

Pici eo w:is not a yreal stalesman, ;md his lame has been 
overshadowed hv tli.it nt Bentnii, ( .iJhoun, ( lav' and WVhster. 
But he Vva.s an able lawver, an orator » »f no mean icpulatiun, 
and a but ve snM'»*r. He was a man of line apne.uanrc and 
courtly manners, .nul lie possessed ptrsv.nal mayiiLlism and tlu* 
ability to make Irieiids, two qualities that < out ributed in yieat 
1'iiri: are to his sue % ss. 

\ |*'trii,ii i>i l‘i<‘t((‘’s < on < - jioiideiu’c lias 1 k« n pul »li*lu*<i in llie 
. / /th 1 u it a ■'/../ i :t <>! l\> .'■< v. fin 127. y;n 4-0. I). \\'. Kmlelt's 

J r uuiiJ e I'lt-.i,' ( .\u I »ii rn. New \ork, 1S42) uiul \elli.inul ll.tw- 
tlioi'iu’-. / /(O'/.// 7 I'unr (lli>- ton. it’S-’l aie (wn " < :i 1 1 • | • 1 •_* 1 1 
I nn'.;t.! j > i 1 1 * s, .1 i<! [in* \cry eulu'isin. | K. in-luu's / f is(> »i v <■/ Ihr 
life, and lir.nso) hitnJdin J'iru r (Llmimo. 1 S ^ <S ) . 

Ixin'j, \nl. \i\-. ni In. i\'i‘nhlii. is u mint irilM.il \\ 11L, lull n’,i< 1 u 
im t < ■ <ls to dt tail .. |. |*. (i.< il<v’s h’ki'ith' i'f Hr Aih>u uiidi iiliou <</ 

(•mri.il ri(>ir (N<,v %'< . 1 J - . iS-, j) unJ \ima Iv. (m mil's h'rv/rn 1 of 
l'hnt\ - 1 '/iiii !// > n ( ' » 1. mi. i.s-,0) ,!u* linst ilc ;mi l-uilfimiisira- 

< inn tin ' .. Tin* l*<*-( .niniml*. .>1 lunr’s ;u ! mniisl i;i I u m are to 
In* loinul in lames ^1 imuli r’s /// dory of //»,• / inti d Aloft s, \ ul. v. (new 
ed. t New \ nrk. I-Soj); 1 . I*. Rhodes's li/sto ;v <d thr lAiHrd Shift's, 
vnls. i. .omI li. fN**v. \ 1 mv, 1 No 4 )-tX<).|) ; and }. W . Binyess’s hhddlr 

f'niotl (\i w \’urk, t * ii >1 *) . 

PIERO DI COSY PIO (ip»2 1521), the name bv which the 
Florentine painter Piclrodi Lorenzo isyenerallv known, lie was 
horn in MoretKO about 1 F>2, and worked in tlu bofteiyt of 
Uojiino Rosselli (irom wlu'in he derived his popular name). 
Otlur iniluenc es that can be traced in his work are those of 
Filippino Lippi, T.uea Kiynnrclli and Leonardo da X'inei, and, as 
has been recently stiyycslcd by Professor R. Aluther, that of 
Hugo van dor Goes, whose Forlinari altar-piece (now at the 
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Spedale of S. Maria Novella in Florence) helped to lead Liu* whole 
ol Horcntine painting into new channels. From him, most 
probably, he inquired the love of landscape and the inlimate 
knowledge of 1 he growth of flowers and of animal life. The 
inlhieme of Hugo van der (roes is especially apparent in the 

Adoration ol the Shepherds,” at the Merlin Museum. Me had 
tie* gilt of a fertile fantastic imagination, which, as a result of 
a journey io Rome in 1482 with his master, Rosselli, became 
diiceted towards the myths oi classic antiquity. He proves 
himsell a tme child of the Renaissance in such pictures as the 

Death ol Procris,” at the National Gallery, the “Mars and 
Ve nus,” at the Merlin Gallery, the “ Perseus and Andromeda ” 
series, at the Uffi/i in Florence, and the “ Hylas and the 
Nymphs ” belonging to Mr Henson. If, as we are told by 
Vasari, he spent the last years of his life in gloomy retire- 
ment, the 1 hange was probably due to Savonarola, under whose 
inllucnee he turned his attention once more to religious art. 
The “ Imiii'ieulate Conception,” at the Uflizi, and tin* “ Holy 
Family,” at Dresden, best illustrate the religious fervour to 
which he was stimulated by the stern preacher. 

With tlm exc(*ption of the landscape background in Rosselli's 
Iresco of tiie “ Sermon on the Mount,” in the Sistine Chapel, 
v.r have no record of any fresco work from his brush. Oil the 
other hand, he enjoyed a great reputation as a portrait-painter, 

lough the only known examples that ean he definitely ascribed 
to him arc- the portrait of a warrior, at the National Gallery 
(No. 895), the so-called “ Pella Siinonctta,” at Chantilly, the 
portraits of Giuliano di San Gallo and his father, at tlu* Hague, 
and a head of a youth, at Dulwich. Vasari relates that Piero 
excelled in designing pageants and triumphal processions for 
the pleasure loving youths of Florence, and gives a vivid descrip- 
tion ol om* such procession at the end of the carnival of 1507, 
which illustrated the triumph of death. Piero di Cosirno 
cxen ised considerable influence upon bis fellow-pupils Albert i- 
n» 11 i and Partolommeo della Porta and was the master of Andrea 
del Sarto. Examples of his work arc* also to he found at the 
Lou vie in Paris, the Ilarrach and Liechtenstein collections in 
Vienna, the Rorghcsc Gallery in Rome, the Spcdale degli 
Iimoccnti in Florence, and in the collections of Mr John IUirke 
and Colonel Cornwallis W est in London. A “ Magdalen ” from 
his brush was added to the National Gallery of Rome ill 1907. 

Sec Piero di ( osnno, by F. Knapp (Halle*, 1899); Piero ill ( osimo, 

by II. Jl.incfieM (Itresl.ui, njiu). 

PIERRE, the.* capital of South Dakota, C.S.A., and the 
countv-seat of Hughes county, situated on the east bank of tin* 
Missouri River, opposite the mouth of the Rad River, about 
1 S ^ m. N.W. of Yankton. Pop. (1005, state census), 2704. 
Pierre is served by the (.'hie ago N North-Western railway; the 
Missouri is navigable here, but river traffic has been practically 
abandoned. Among the principal buildings are the state 
capitol (1909) and the post office building. Pierre has a public; 
library, and is the* scat of the Pierre Industrial School (co-ccluca- 
lional, opened in 1S90), a government boarding school (non- 
reservation) for Indian children. The city has a large trade in 
livestock, and is a cetnrc for the mining districts of the ]»la<k 
Hills and lor a grain-grow Tug country. Natural gas is used for 
ightiug, heating and power. A fur-trading post, fort La 
Framboise, was built in 1X17 by a French fur-trader (from 
whom it took its name*) at the mouth of the 'let on or Little 
Mi s >uri River (now called the Had River), on or near the site of 
tlu* present village of Fort Pierre (pop. in 1905, 505). In 1822 
f ort Trcumsch was built about 2 m. up-stream by the Columbia 
Fur Company, which turned it over in 1827 to the American Fur 
Company. The washing away of the river bank caused the 
abandonment of this post and the erection about a mile farther 
u]) stream, and a short distanc e west of the river, of Fort Pierre 
Chouteau (later called Fort Pierre), occupied in 1832, and named 
in honour of Pierre Chouteau, jun. ( 17.89-1865). 1 For twenty 

1 Pierre* Chouteau in 1804 succeeded his lather, one of the- founders 
of St Louis, in the Missouri Fur Company; and ahold 1834 Pratt, 
Chouteau & Company, of which lie was the leading me mber, bought 
the entire western department of the American Fur Company, and 
in 1838 reorganized under the name of Pierre Chouteau, jun., & 


59i 

years thereafter Fort Pierre was the chief fur-trading depot 
of the Upper Missouri country. In 1855 the United States 
government bought the post building and other property for 
S45,ooo, and laid out around them a military reservation of 
about 270 sq. ni. The tort was the headquarters of General 
William S. Harney (iSoo 1XS9) in his expedition against the 
Sioux in 185b, and in March ol that vear an important council 
between General Harney and the chiefs of all the Sioux bands, 
except the Rlackfcet, was held here. The fort was abandoned 
in 1857. Pierre was laid out in 1880, was incorporated as a 
villag in 1883, and was chartered as a < ity in iqoo. 

See* Major Fredetick T. Wilson, Port Pierre and its Neighbors,” 
in South Dakota Historical Collections , vol. i. (Aberdeen. S.D., 1902); 
and Hiram INI. Chittenden, The American J'lir Trade of the Tar 
II V st (3 vols.. New York, 1902). 

PIERRE DE CASTELNAU (d. 1208), French ecclesiastic, was 
born in the diocese of Montpellier. In 1199 hi; was an hdeacon 
of Maguelonne, and was appointed by Pope innocent. 111 . as 
one of the legates for the suppression of heresy in Languedoc. 
In 1202, when a monk in the Cistercian abbey of Fontfroidc, 
Narbonne, he was designated to similar work, first in Toulouse, 
and afterwards at Vivicrs and Montpellier. I11 1207 he was in 
the Rhone valley and in Provence, where he became involved 
in the strife bid ween the count of Raux and Raymond, count 
of Toulouse, by one of whose agents he was assassinated on tlu* 

1 5th of |anuary 1 208. He was beatified in the year ol his death 
by Pope Innocent 111 . 

See Do la Rouillcrie, / e Dienhcunux Pierre de Castelnau et les 
Alhigeois an A All. siecle (Paris, iSoo). 

PIERREFONDS, a town of northern France, in the depart- 
ment of Oise, 9 m. S.E. of Compic x gne by road. Pop. (1 gob), 
1482. Jt is celebrated for its feudal stronghold, a masterpiece 
of modern restoration. The building is rectangular in shape, 
with a tower at each corner and at the centre of each of the walls, 
which are strengthened by crenelation and machicolation. A 
lofty keep defends the principal entrances on the south-west. 
The interior buildings are « hiclly modern, but the exterior 
reproduces faithfully that of the medieval fortress. Pierrefonds 
lias a i hurch dating from various periods from the nth to the 
ibth century, and its mineral springs are in some repute. The 
(bateau was begun in the last decade of the 14th century by 
Louis (POrleans, to whom l lie domain was given by Charles VI 
and finished early in the 15th ccntuiv. It was subsequently 
held by the Rurgundians, the English and the adherents of the 
League, from whom it passed to llenrv IV. It was dismantled 
in 1622. The ruins, bought by Napoleon L, were rcstoied, by 
order of Napoleon III., from 1858 to 1895, under the direction, 
first of Viollet le Due and afterwards of F. Roeswillwald. 

PIERREPONT, WILLIAM ( e. iltoy 1 ^ » 7 «S ) , English polilxian, 
was the second son of Robert Pierrcpont , 1st carl ol Kingston. 
Returned to the Long Parliament in 1640 as member for Great 
Wcnlock, he threw his influence on the side of peace and took 
part for the parliament in the negotiations with Charles l. at 
Oxford in 1633. Pierrcpont was a member of the committee 
of both kingdoms, and represented the parliamentary party 
during the deliberations at Uxbridge in 1(145; but from that 
time, according to Clarendon, he lorsook his moderate attitude, 
and “ contracted more bitterness and sourness than formerly.” 
'Phis statement, however, is perhaps somewhat exaggerated, 
as Pierrcpont favoured tin* resumption of negotiations witli the 
king in 1637, and in the following year his efforts on behalf of 
peace at Newport, where again he represented the parliament- 
arians, brought upon him some slight censure from Cromwell. 
For his services at Newport he was thanked by parliament; but 
he fe tired from active political life soon afterwards, as he 
disliked the “ purging ” of the House of Commons by Colonel 
pride and the proceedings against the king. In spite of his 

Company. Chouteau built (in 1830-183O the \ ellowstone, 
which went up flic river to the present site of Pierrejn 1831, and 
was the first steamboat to navigate the upper^ waters of the Mis- 
souri. Chouteau lived for some years in New York City, and while 
living in sf Louis was a member of the convention (1820) which 
drafted the hrst constitution of Missouri. 
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moderate views Picvrcp. nt mjnved tlu* jk tmmi.i 1 ' 1 it ndship oi 
Cromwell; but , although cic< ted, he would not sit in the parlia 
ment of 1 ( *5 » » , nor would ho take the place I'lTored to him in th*' 
Protectors House of Lords. W’lien Richard Cromwell suc- 
reeded his father, Picrnpout was an unoht iinv v hut powcrlul 
influence in directing t lie jjolicv of the government, and after a 
short period of retirement on Richard's fall he w.h ihoscn, 
earlv in thho, a member of the rounril of state, lie represented 
Nottinghamshire in the Convent ion Parliament of and 

prohahlv was instrumental in saving the lives of some of the 
parliamentary leaders. At tlu* general eleetion of 1001 he was 
defeated, and, spending the remainder of his life in retirement, 
he died in 1678. Picrrepnnt married Kli/aheth, daughter of 
Sir Thomas Harris, Part., of Tong Castle. Shropshire, by whom 
he had five sons and ii\e daughters. His ildest son. Robert 
(d. 1666), was the father of Robert, 3rd earl, \\ illiam, 4th earl, 
and Hvelvn, 1st duke of Kingston; and his third son, (lervase 
( itqo-1715), was created in 1714 baron Pumpout of Han.slope, 
a title which Ivcame extinct on h's death. 

PIERROT (ltal. f’t’i/nUtro). the name given to the leading 
('harm ter in th>* French juntomime plavs since the iSih oenturv : 
transferred from the Italian stag)-, and revived especially in 
recent times, lie is always in white, both i i-v and costume, 
with a loose and daintily clownish garb, and is represented as of 
a freakish disposition. Modern piermt plavs ha\e converted 
the pierrut into a romantic and even patheti ' figure. 

PIERSON, HENRY HUGO | properly Hknrv Hrcii Pearson], 
(1S15-1S73), FnglKh composer, was tie* son of th * Rev. Hr 
Pearson of St John's College, Oxford, where he w.i«* born in 
1 S 1 5 : his hither afterwards became dean of Salisbury. Pierson 
was educated at Harrow and 'Trinity College, Cambridg'*, and 
was at first intended for the career ol medicine. Hi; music..! 
powers were too strong to be n preyed, and after receiving 
instruction from Attwood and A. T. Corfc he went in 1831) t.> 
Germany to studv under C. H. Rinl , Tomas- hek and Reis a gcr. 
lie was elected Reid Prniewir oi Music in Edinburgh in 1 S4 j , 
but. ovine to a disagreement widi the authorities, h ivkgial 
in the following year, and definitely ad iptcd Cit.ma’iv a» h’s 
country ah rat the same time, making th - ( hungv in TH n.i:n ■. 
noted ab »ve. His two op ras, Leila Mlauhurg, j.\fS) ail 
Contarini ( Hamburg, 187.*), have not re a:n«*d t!e*ir h ed upon 
the (ierrnan publi** as lii> music to Faust has done, a work wLi< h 
until quite recently was frequently associat'd with Goeui*'s 
drama, lie was newr ret ogni/.d in England as h' was in 
Germany, for most of iiis ran or fell in the {) *riod of l lie Mendel s 
snhn fashion. His most, imp irl.int work wa-> th * oiaOuio 
Jerusalem , produced at the Norwich Festival of 1S52, and 
suhseqiirntlv given in London (Sa-red Harmonic .Society, 1.453) 
and Wiirzb.ir.; For the Xorwi* !i f estival (et one of 

the meetings a selection from his Fait if niusi** w.i. given with 
success) ho began an oratorio, lfei l.iah, in jS>o: it was not 
finished, but was given in a fragmentary condition at. tli * festival 
of that vear. These two large works and a number of Pi. r . mN 
songs, as wtII as the three overtures pFiyc 1 at. the Crystal 
Palace, rove J und« n’ ib!e originality and a weJCi of in- io.-ic 
ideas. He was weak in contrapuntal ski!!, and his muvie was 
wanting in outline and cdiri'- n e: hut in m »r.* 1 irtunbe con- : 
ditions his great gifts might have hern turn- d to hotter a-'count. 1 
He died at. Ltip/ig on the 2-Ith of January 1073, an 1 w is b 11 led 
at Sonning, Perk**, of which parisli liis broth*. r, Canon Pe u>n:i, 
was rector. 

PIETAS, in Roman mythology, the personification of the sense 
of duty towards God and man and the fatherland. According 
to a well-known story, a voting woman in humble circumstances, 
whose father (or mother) was lying in prison under sentence 
of death, without food, managed to gain admittance, and 
fed her parent with milk from her breast. To commemorate 
her filial infection a temple was dedicated (i-Si u.r.) by 
Manias Acilius Glabrio to Pietas in the Forum Holitorium 
at Rome, on* the spot where the voimg woman h id formerly 
lived. 'flic temple was probably originally vowed bv the 
cider Glabrio out of gratitude for the pietas shown during 


the engagement In lrs .on, who may have saved his life, as the 
elder Atneanus that ol Ins hither at the battle ol Ticinus (Livv 
x\i 40); the legend of the young woman (borrowed Irom the 
Grcikstojx i»l M\ ami and Peru, Val. Max. v. j.cxi. 1) was then 
connected with the temple by tin- identilication d its site with 
that of the prison. There was another temple ol I u t as near tin* 
Circus Iduminius, which is connected by Aniutuoi (Rlvislti iti 
storia (Vitim, 1003) with the story of the pittas ol C. Clammins 
(Val. Max. v. 4, 5), and regarded by him as the reel scat ol the 
cull ol the goddess, the Pietas ol tlu* s.metuarv dedicated by 
Glabrio being a Greek goddess. Pietas is represented on « oins 
as a matron throwing incense on an altar, her attribute being a 
stork. Typical examples of “ piety " arc Aeneas and Antoninus 
Pius, who founded games called Kusebcia at Putcoli in honour ut 
1 ladrian. 

See V.il. Max. v. .}. 7; Pliny, .Y at. hist . \ii. T2i; I i\ v \ 1 . 3.4; 
I'eUus, .s\"\ ; ( « . Wissima, lu'h;;iou uml J\rltu s iti 1 /< <nur (io«>2); 
T. Kuul/e, “ 1 >u‘ Tegende \on der gutui Toilitei,'' m J u/n fin her 
fur itii^ kLissiSi itc Altdtum (nj<*4), :;m. 2cSu. 

PIETERMARITZBURG, the capital ot Natal, situated in 
?a) 41/ S., 30' 13' 1 C, 45 m. in a direct line (71 by rail) W.X.W. 

; of 1 turban. It lies, 2200 ft. above the sea, north ol the Rixer 
| Cmsundu/i, and is surrounded bv wooded hills. ( >1 these the 
1 Tow'n Hill, flat-topped, rises iboo ft. above the town. Pop. 

(1004), 31, 119, of whom 15,087 were whites, 10,752 Kaffirs, and 
! 5280 Indians. The town is laid out on the usual Hutch South 
I African plan- in rectangular blocks with a central market square. 

! 'The public buildings include the legislative count il chambers 
aid the legislative assembly buildings, government bouse, the 
government olhees. college, post ofliee and market buildings. 

; The town hall, a line building in a modified Renaissance style 
j (characteristic of the majority of the other jMiblie buildings), 
j has a lofty tower. It was comjdeted in n;oi, and rejilaees a 
building destroyed by fire in iStjS. .St Saviour's is the ealhedial 
churcli of the Anglican community. T he headquarters ol the 
I hitch Reformed Church are also in the town. There are 
monuments of Queen Victoria and Sir Thcojihilus Shcpstone, 

1 and various war memorials one commemorating those who 
fell in Zululaiid in 1871;, and another those who lost their lives 
■ mi the liner War iS<)<;-i<)02. A large park and botanie.il gardens 
add to the attractions oi the town. A lavourite mode of c<m- 

eyarnv is by rickshaw*. The climate is healthy and agreeable, 
t lie mean annual temperature being; 65“ K (55° in lime, 71° in 
; February). The rain kill is about 58 in. a year, chiefly in the 
i summer months ((Vt.-Mar.), when the heat is tempered by 
i violent thunderstorms. 

! Pietermaritzburg was founded early in 1831) bv the newly- 
| arrived Dutch settlers in Natal, and its name commemorates 
, two of their leaders -Piet Retief and Gcrrit Maritz. From the 
1 line* of its establishment it was the seat ol the Vnlksraad of the 
; Natal Ikn rs, and on the submission of the Doers to the Rntish 
| in 1 8 j 2 Maritzburg (as it is usually ( ailed) became the eajiital 
1 of the country, it w'as given a municipal Foiird in 1848, and in 
; TX54 was Fn-urporated as a borough. Railway connexion with 
! Durban was made in 1880, and in 1805 the line was extended 
to Johannesburg. The borough covers 44 sq. m. and includes 
! numerous attractive suburbs. TTm rateable value is about. 
£4,000,000. Yadous industries are carried on, including Ixrick- 
m iking, tanning, brewing;, and cart and v/agon building. 

See J. F. Ingram. The Stmv of an Afticun City (M-i'il/lnirg, 
180S). 

PIETERSBURG, a town ol the Transvaal, capital of the 
Zoutpansherg district, and 177 m. N.N.Ik of Pretoria by rail. 
Pop. ( 1 (>04), 3274, of whom 1620 were whiles. The town is 
pleasantly situated, at an elevation of 4200ft., on a small tribu- 
tary of the Zand River affluent of the Limpopo, and is the place 
of most importance in the jmivimv north of l’n toria. From it 
roads run to Klein Lelaba and other gold-mining centres in the 
neighbourhood, and through ii passes the old route to Mashona- 
land, whit*h crosses the Limpopo at Rhodes Drift. The Zout- 
pansherg district contains a emnjwativdy dense Kaffir popula- 
tion, and a native newspaper is published at Petersburg. 
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PIETISM, a movement in the TaiIIk r:ui Church, which arose 
towards the end of llu* 17th and continued during the first hall 
of the following century. The name of Pietists was given to 
the adherents of tin* movement by its enemies as a term oi 
ridicule, like that ot “ Methodists” somewhat later in Kngland. 
The Lutheran Church had. in continuing Melanchthon’s attempt 
to const l’u < t the evangelical faith as a doctrinal system, by 
the 17th c, ntury become a creed-hound theological and sacra- 
ment. irian mslitution, which orthodox theologians like Johann 
Gerhard ol Jena (d. 1O37) ruled with almost the ahsolutisiu of 
the pupae \ . Christian faith had been dismissed lrom its scat 
in the heail, where Luther had ]>laeed it, to the cold regions ot 
the iutellci t. The dogmatic' formularies of the Lutheran Church 
hud usurped the position which Luther himself had assigned to 
the Bible alone, and as a consequence only they were studied 
and preached, while the Bible was neglected in the family, the 
study, the pulpit and tin; university. Instead of advocating 
the priesthood of all believers, th« Lutheran pastors had made 
thcmselve, a despotic hierarchy, while they neglected their 
practical pastoral work. In the Kclormcd Church, on the other 
hand, the influence of Calvin had made less for doctrine than the 
piactical formation of ( hristian life. The prcsbvtcrian constitu- 
tion g iv» • lm people a share in church life whic'li the Lutherans 
lacked, but it involved a dogmatic legalism width imperilled 
Christian freedom and fostered self-righteousness. 

As forerunners of the Pietists in tlu* strict sense, not a few' 
earnest and powerful voices had been heard bewailing the 
shortcomings of the Church and advocating a rev ival of practical 
and devout Christ ianilv. Amongst them were Jakob P.oehme 
( !C!iur*n ), the t hrost iphie mystic; Johann Arndt, whose work 
on True Christianity became widely known and appreciated; 
Heinrich MiilLr, who described the font, the pulpit, the cun- 
Icsdon il and the altar as the four dumb idols of the Lutheran 
Church; Mr* theologi m, Johann Valentin Andrea, the court 
chaplain oi tlu* landgrave of lie. sc; Schuppiu-*, who sought to 
restore to the Lible its place in the pulpit; and Theophilus 
Cu-ossgebauer (d. i(/>i) of Rostock, who lrom his pulpit and by 
his writings raised “ the alarm cry of a watchman in Sion.” 
The direct originatin' of the movement was Philip Jacob Spener, 
who combined the Lutheran emphasis on Lihlical doctrine with 
the Reformed tendency to vigorous ('hristian life. Lorn at 
UanpolsweiUT, in Alsace, <>n the igth of January 1(^5, trained 
by a dcvoiu godmotlu r, who used hooks ol devotion like Arndt's 
True Christianity, accustomed to hear the sermons of a pastor 
who pre 1 bed the Lible more than the Lutheran creeds, Spener 
was carlv convinced of the necessity of a moral and religious 
rdormat ion of lhe German Church, lie studied theology, with 
a view to tii* Christian ministrv, at Strassburg, where the 
professor.-* at the time (and 1 serially Sebastian Schmidt) were 
more inclined to practical Christianity than to thcologiial 
disputation. He aiterwards spent a year in Geneva, and was 
powerfully inilnenced by the strict moral life and rigid ereledas- 
tieal discipline prevalent there, and also by the preaching and 
tic* piety of the Waldensian professor, Antoine lager, and the 
converted Jesuit preach**^ Jean de Lahadied l hiring a stay in 
Tubingen he rt*ad GrossgcbaueCs Ahum Cry, and in 1 (//» he 
enlered upon his first past-oral e! large at Lranklort-on-the-Main, 
profoundly impressed with a sens- of the danger of the Christian 
lil<* being saeriiiced to zeal for rigid orthodoxy. Pietism, as a 
distinct movement in the German Church, was then originated 
by Spener by religious meetings at his house (collegia pictatis), 
at which he repeated his sermons, expounded passages of the 
New Testament, and induced those present to join in convcrsa- 
ti m on religious questions that arose. Ihcv gave rise to the 
name “ Pietists.” In 1675 Spener published his Pia desiJcria, 
or Earnest Desires for a Reform of the True Evangelical Church . 
In this publication he made six proposals as the best means of 
restoring the life of the Church : (1) the earnest and thorough 
study of the Bible in private meetings, cedes iolae in cedes i a ; 

1 Labadie had formed the ascetic and mystic sect of “ The 
Regen, * rati ” in die Hnirrh* of Holland (c. 1OO0), and then in other 
parts ot the Keiormed Church. 


(2) the Christian priesthood being universal, the laity should 
.share in the spiritual government of the Church; (3) a knowledge 
of Christianity must be attended by the practice of it as its 
indispensable sign and supplenwnt ; (4) instead of merely didactic, 
and olten bitter, attacks on the heterodox and unbelievers, a 
sympathetic and kindly treatment of them; (5) a reorganization 
of the theological training oi the universities, giving more 
prominence to the devotional life; and ((>) a dilferent style of 
preaching, namely, in the place of pleasing rhetoric, the implant- 
ing of Christianity in the inner or mw man, the soul of which is 
faith, and its effects the fruits of life. This work produced a 
great impression throughout Germany, and although large 
numbers of the orthodox Lutheran theologians and pastors 
were deeply offended by Speller’s book, its complaints and its 
demands were both too well justified to admit of their being 
point-blank denied. A large number of pastors at once practi- 
cally adopted Speller’s proposals. In Raul Gerhardt the move- 
ment found a singer whose hymns are genuine folk poetry. In 
t(>S 6 Spener accepted an appointment to the court-chaplaincy 
at Dresden, which opened to him a wider though more difficult 
sphere of labour. I11 Leipzig a society of young theologians 
was formed under his influence for the learned study and devout 
application of the Bible. Three niagisiri belonging to that 
society, one of whom was August Hermann Tranche, subse- 
quently the founder of the famous orphanage at Ilalle (1695), 
commenced courses of expository lectures on the Scriptures of a 
practical and devotional character, and in the German language, 
which were zealously frequented by both students and townsmen, 
'fhe lectures aroused, however, the ill-will of the other theo- 
logians and pastors of Leipzig, and Tranche and his friends left 
the city, and with the aid of Christian Thomasius and Spener 
founded the new university of Halle, 'fhe theological chairs 
in the new university were filled in complete conformity with 
Speller’s proposals, 'fhe main diffemn e belwccn the new 
Bictistie school and the orthodox Lutheran:; arose* from the 
conception of Christianity as c liiclly consisting in a change of 
| heart and consequent holimis of life, while t lie orthodox 
Lutherans of the time made it to consist nuynly in corrutncss 
of doctrine. 

Spener died in 1705; but the movement, guided by Tranche*, 
fertilized from Ilalle the while of Middle and North Germany. 
Among its greatest, achievements, apart lrom the philanthropic 
institutions founded at Halle, were the organization of the 
.Moravian Church in 1727 bv ('mint von Xingmdorf, Spener's 
godson and a pupil in the Ilalle Orphanage, and the estab- 
lishment of tin* creat Rrotestant mis: ion.*, Xicgenbalg and 
others bein; the pi< nccrs of an enterprise which until this time 
Rrotestant ism had : trangelv n» s;l< < ted. 

| Rietism, of i mu ; o, had its weaknesses, 'fhe very earnestness 
! with which Spener had insisted on the necessity of anew birth, 
and on a separation ol Christians lrom the world, led to exaggera- 
t i* *11 and taunt irism among followers less distinguished than 
himsell lor wisdom and moderation. Many Rietisis soon main- 
tained that the new birth riant always he pre ceded by agonies 
of repentance, and that only a r< generated theologian could 
teach theology, while the whole school shunned all common 
worldly amusements, such as dancing, the theatre, and public 
games. Thc*re thus arose a new form of justification by works. 
Its ceelcsiolae in eedesia also weakened the power and meaning 
of church organization. Through these extravagances a reac- 
tionary movement arose at tlu* beginning of the i«Xth century, 
one of the most distinguished leaders of which was Loescher, 
superintendent at Dresden. 

As a distinct movement Rietism had run its course before the 
middle of the iSth century; by its very individualism it had 
helped to prepan* the way for another great movement, the 
Illumination ( Aujkldrung ), which was now to lead the world 
into new paths. Yet Rietism could claim to have contributed 
largely to the revival of Biblical studies in Germany, and to have 
made religion once more an affair of the heart and the life, and 
not merely of the intellect. Tt likewise vindicated afresh the 
rights of the Christian laity in regard to their own beliefs and 
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the work of the Church, against the assumptions and despotism 
of an arrogant, clergy. “It was, ’ savs Kiulolf Sohm, “the hut 
great surge of the waves of the ecclesiastical movement begun 
bv tlie Reformation; it was t lie eompletion and the final torm 
of the I'rolestaiil ism created hv the Reformation. 'Then came 
a time when another intellectual power took possession ol the 
mind 1 - of men/’ 

Some writers on the history of Pietism — c.g. Hoppe and 
Rilschl have included under it nearly all religious tendencies 
amongst Protest. mis of the last three centuries in the direetion 
of a more serious cultivation ol personal piety than that preva- 
lent in the various established churches. R it. sold, too, 1 reals 
Pietism as a retrograde movement of Christian life towards 
Catholicism. Some historians also speak of a later or modern 
Pietism, characterizing thereby a party in the German Church 
whi(h was prohahlv at tirst influenced bv some remains of 
Sputer’s Pietism in Westphalia, on the Rhine, in Wurltemberg, 
and at Halit* and Berlin. The party was chielly distinguished 
l>v its opposition to an independent scientific studv of theology, 
its print/iul theological leader being Hengstenberg, and its 
chief literarv organ the Evangel ische Kinheir.eiiun^. The party 
originated at the <: 1 om* of the wars with Napoleon 1 . 

A ur.’st elder works mi Pietism art- J. ('>. W.ihh. //;sA lisihe unit 
V' ■ h *' e limhiimn ; in tin lirii^iaus'beitiijkriUn tin irm:e,t Hsrl:- 

Luthmsi tun kinht t i 7 >* >) ; A. Tholuilg (len lar/itc dcs I'lrhsmus 
mid t As ‘as in Si.ia'iu- ^ dir Am\in nag (i-Vi^); 11. Siiimid, Die 
(leu I, n hir ih s / 'n't: ^ir n < ( i>'> g ; M. ( >> >i-b< 1. ( ie.u l lie dcs el 1 1 ■•Hu lu n 
t.ehens in dev Rinuusik W e tKihu !i. a Kin lie { \ iSjo oS<>««); 

end the subject is dealt with at length in J. A. Horner’s and 
\V. (ois'h llistmies «.»t Pmte-stant theology. Mole uncut are 
1 lepjH.-C ( it s< iin hie ties Diets yn:n s* mui tUr Alv^iih in tier Hft'nnnhn 
Kiii’ie which is sympathetic; A. Bits* Ill’s <h u Ju\ kt, 

Rntismu s vl>, iNSn iSSo), which i> hostdc; and C. Sachs ,e, 
Crspymi” mui HYmh d< s Piiti sums (l.Ssp. Sec abo Hr. XippoM’s 
article in l th\d. St:ni. mid KutiKen (iSS.i) pp. ijy-a*-*, H. von 
Si liubei l, ( >udi ins of Chitith Ihd'ov. ch. xv, (1'hig. trails., io«»/B, 
and ('ail MivblR ankle, " I’ii-listiuis." m I h lv.og riauck’s Rmieu - 
(\ !v!\idie, fut fh>t. 1 iu e/eg/t- it. Killin', end ut vul. x\ . 

PIETRO DELLA VIGNA, or Pji.k dfli.k Yilnk [Petkes i>e 
Vine \ s or m; Yixlis| ( t \ iu)0-i2gy\ < huuccllor and secretary 
to the emperor Frcderii k II., was born at Capua in humble 
cir± um.danecs. lie studied law at Padua, and through his j 
classical education, his ability to speak Latin and his poetic 
gifts, he gained the favour of Frederick IT., who made him 
lib secretary, and afterwards judex ma^mut eiuine , councillor, 
governor of Apulia, prolhunotary and chain ellor. The emperor, 

“ of whose heart he held the keys,” as Dante says, sent him to 
Rome in t:y and u.^7 to negotiate with the pope, to Padua 
in 1240 to induce tin* cilizcm to ac< ept imperial protection, to 
England in 1244 1245 to arrange a marriage between Frederick 
and I sal >■ da, sistu* ot Ring Henry III. He proved a skilful 
and trustworthy diplomat, and he persistently defended the | 
emperor ag linst his tradueers and against the pope's menace.-.. ! 
But at tli. Council of Lyom , w hi< h had been : umnioned bv Hope ' 
Innocent 1 Y., Pietro della Yigna entrusted the detent e 0} his 1 
master to the < elebrated jurbl Taddeo of Sues; a, who tailed I 
to prevent his condemnation. Frederick, whose Misjiii ions had j 
lie.-ii awakened by the slanders of the envious, had him im- 
pi i. oiled and blinded without giving him a chance to rebut his 
ne< users. Cnable to bear his disgrace, he committed : uicidr 
in his prison at Pisa in 1240. The exact, date, place and manner 
of his death are, however, subject to controversy, and Flaininio 
del Borgo states that iL occurred in the ehureh of S. Andrea, at 
Pisa, in 125b. The tragic fate of this man gave rite to many 
legends. The Guelphic tradition accuses Pietro della Yigna, as J 
w.-ll as the emperor and the court, of heresy; it was even stated, ; 
probably without any foundation, that they were the authors 
of the famous work, Dr tribus impostor thus , wherein Muses, 
Oirist and Mahomet an* blasphemed. 

Pietro della Vigna was a man of great culture; he encouraged 
seii \ce and the line art: , and contributed much to the welfare 
ot Italy bv wire legislative reforms. He was the author of some 
d hcate verse in the vernacular tongue, of which two canzoni 
and a sonnet are still extant. Tfis let ter::, mo* Hv written in 
the name of the ernperur and published by Isclin (Epidolarun I 


hbrivi., 2 vols., Basel. 1740), contain much valuable information 
on the history and culture of the igth century. A collection 
of the laws of Sicilv, a Tructatus dr polrstatr imprrioli , and 
another treatise, “ On Consolation,” in t tic* style of Boethius, are 
also attributed to him. 

See Huill.ird Breholles. 1 7 r rt correspondance dr Pirnr dr hi \'iruo 
(Pans, 1 S< i.j) ; 1 Testa, Pier dtllr I'lguc (Milan, 1SS0); ('apasso aild 
lanclli. Pier delta Vi^iie (Caserta, 18S2) ; also J^kkokkick 11 . 

PIG (a word of obscure origin, connected with the Low Her. 

| and Hut. word of the same meaning, bigge), a common name 
given to the domesticated swine of agricultural u:e. (For the 
/.oology, set* Swim-.) 

British breeds of pigs arc classified as black, white and red. 
Til some plates, notably Wales and Gloucester, a remnant ol a 
spotted breed lingers; and a large proportion of common pigs, 
often parti coloured, arc mongrels. The white brci ds are liable 
to sun-scald, and black pigs (like black men) art* much belter 
adapted than white to exposure in strong sunlight, conforming 

0 the rule that animals in the tropics have black si 111s. 

The lMr»r Whites may have in the skin a few blue spots which 
grow whiie hair. The head is long, light in the jowl, and wide 
between the eyes, with long thin ears im lined slightly lorward 
, and {ringed with long fine hair. The neck is long, but not 
j < oars.*, the ribs are deep, the loin w ide and level, the tail set 
I high, and the legs straight and set well outside the carcase. T he 
whole bod\ , including the back of the neck, is co\cred with 
straight silky hair, whuh denotes quality and lean meat. Pigs 
of this breed are very prolific, and they may be grown to 
enormous weights over ii < w 1. alive. 

The 1 diddle Whites are built on a smaller scab* than the Large 
Whites. Thev are shorter in the heads and legs, and fuller at 
the jowl, thicker and more compact in t hi* body. The sows are 
quite as prolific as those of the Laigc While breed, and, as t heir 
produce matures earlier, they are much in demand lor breeding 
porkers. 

The Small White pigs are beautifully proportioned. The head 
j and legs are very short, and the body short, thick and wide; 
j the jowl is heavy, the ears pricked, and the thin skin laden with 
long silky, wavy, but not curlv, hair, whilst the tail is very fine. 
A deficiency of lean meat is a common < haractcristic of thr bl eed, 
which is almost extiru t. 

The above three breeds were designated Yorkshire Whites, 
and are still so named at times. 'I he Middle While, formed by 
crossing the large and the small breeds, is not so symmetrical 
as the parent slocks, and the t\pr is not uniform. 

'flu* l dnenhishire (duly ('anted or Poston pig is a local breed 

01 great size* and capa< * t y tor producing pork. It is \ cry hardy 
and prolific, but somewhat coarse 111 the bom*, ft has an 
abundance ol long curlv hair, a short lace and a straight nose, 
and the ears, not too long and luavv, hill over the face. It 
< imssc.s well with the Large White, the Large Black and the 
Berk -.hin*. 

The Lar”c /dark breed, which vies with the Large White breed 
for s*ize, and is probably its superior as a bacon pig, lias only 
since igoo received nat’onal show ya;*l recognition ; but there is 
ample evidence that, with its < hara< leristic whole black colour 
with a mealy hue, length, fine* hair and lop ear, the Large Black 
existed in tin* south of England for generations. It has been 
continuously and carefully bred in Cornwall, Devon, l.sscx and 
Suffolk, and from these cent its if has rapidly : pread ell over the 
country. Large Blacks are exceedingly docile, and the ears, 
hanging well forward over the eves, contribute materially to a 
quietness of habit which renders them peculiarly adapted to 
field grazing. On account of their hardiness and disposition to 
early maturity thev have proved valuable for ( rossing purposes. 
The Largo* Black l’ig Society was incorporated in 1X00. 

'flic He rhshlre is a black pig with a pinkish skin, and a little 
white on 1 lu* nose, forehead, pasterns, and tip to the tail. It has 
a moderately short head with heavy jowl, a deep, compact 
carcase, and wide, low* and well-developed hind-quarters, with 
heavy hams. The skin carries an abundance of fine hair. The 
Berkshire is an early-matuiity breed which has cecii somewhat 
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inbred, anrl is not so hardy and prolific as most breeds. 'I he 
boars cron well with common stock. It merits the nm..t credit 
in rak.iiv; the oi Irish pig.;. In America it is in the front 

r.mL !<«r numbers and quality as a lanl-hog. There it olten 
i row., to l.e a huger and finer animal than it is in England. 

Tic So ul I HI ac h or HI nek Suffolk was produced from the old 
Essex pi" by crossing with the Neapolitan, it resembles the 
Small U nite, except that the skin is coal black in colour, and 
the ('oat of hair is not usually profuse. The Small IUaek, more- 
over, is cither longer, and stands somewhat higher, whilst it 
yields mure lean meat than the Small White. It matures early 
and is quirk to latlen. 

I he 7 aoncorlh is one of the oldest breeds of pigs, ft is hardy, 
active and prolific, and nearly related to the wild boar. The 
colour is red or chestnut, with at times darkish spots on the 
:-kin. 1 he head, body and legs are long, and the ribs deep and 
flat. (): cgi nail v a local breed in the districts around the Stafford- 
shire town from which it takes rts name*, it is now extensively 
bred, and highly valued as a bacon pig. (W. Er.; K. \Y.) 

In America nearly all the breeds may be. classified as lard- 
hogs, llacon-pigs fed on Indian corn degenerate into lard- 
hogs, run down in si/e and become too small in flit; bone and 
less prolific bv inbreeding. 

The Holtunl-C'kiua , the most popular breed in the United 
States, i.. thus degenerating. It is a black pig like the Berk- 
shire, hut has short lop-ears, a more pointed, straight nose, a 
more compact body, and more white markings. Jt is a breed 
of mixed blood, and is believed to have oiiginattd from the 

big China" pig a large white hog with sandy spots, taken to 
Chi., in 1 X i* >, and Mended with Irish graziers in 1 S go, and \\ ith a 
breed known as ba\ fields, as well as with berkshires. In Iowa 
the Berkshire is, ; . combined lard and bacon pig in high favour. 

The I htroe ftrsev or Punic, ol a red or ( herrv-red colour 
not sandy or ,I...ik— -is the most popular pig in Nebraska and 
equal to any other in Iowa. It is a large prolific lard-hog, easily 
mn king goo It > in eight months. It has gained rapidly in 
popularity since the beginning ol this century, and is spreading 
to other centres. 

The Chester White, named from Chester county, Pennsyl- 
vania, is one of the four leading, breeds of lard-hogs in 
\ 1 1 1 ( • 1 1 < It is ol mixed origin and boars a strong family 

resemblance to the Lincolnshire curly-eoated pig. 'I lit* early 
Eiwlish ancestors, the breed of which is not on record in 
Amenta, were most probably of Lincoln origin. *1 he sow is 
a prolific breeder and good mother, weighing, when mature but 
not kit, .jqo lh thi‘ hoar averaging Loo lb. and barrows at six 
to ei -hi months lb. At Vermont Station, in a 127 days’ 

tea. Chc.Mc:* Whites made an average gain of rgn ll> and 
dressed s n n (‘are; se, and they ran gain fully t lb ol live 
weight for 5 lh of grain consumed. 

M nunu'wr ;’! . Tin* brood sow Gould he lensdliv ;md of a prolific 
sli.iiu, Known to milk will. Sin* is ino<k*i:il(*lv ltd and pul to a 
lui.r ui het own ;r.;c wlnn laria- <*nt m.vli. i.t . seven to < 1 : • 1 » l inonll'^ 
old. She remains in a slide ol ot^fiimi for ahoul ihite days, .,rd 
i, noj pirv.n.int otmt'S i>i ln-.il again in three weeks, Brenhny 
‘•uii'i-, m »k and Icm d \ ^ un most of lln-ir time at p.i- H're . ■ • 1 • I 
in.n\e a liberal allowance <>| green food nr r.tvv ;oots. The |><liod 
nt ”.--.(afion i -> -ixiecn w( < ks. Six to < e lit pi-.'-, ate re.iied ol ilie 
In- a Idler, and ten to twelve afterwards. Many brood .sows are 
'.iMimd to y,l< • I est p I « ) ( 1 1 allel* t 1 - • - s.Toinl or third litter. Two 
1 1 11 1 ts are ptoiliK t-d iii one year, as prg are u-.ii.dlv weaned at two 
mmths old, and t lu* sow w ill take t lie hoar at 1 mm three days to 
.1 week after tin* pies are icniovcd, ;m 1 01 (lin.n to condition. A 
convenient stv to hold live ol* six ]ngs has a southern aspict, and 
lonsists of a covei I'd compartment and outer tourl, < aeh 10 It. 
square. When the animals are ted outside tin* inner court is kept 
(lean and dry. and there the pigs lie. The la ixMirimt man's pig 
is Ins bank, and is ted on si raps, small potatoes and waste products. 
In connexion with cheese dairies pu*s are largely ted on sour win y 
tJiickened with mixed meal prodmed Ironi any or all of the grains 
nr nulses, tlie choice depending upon the maiket price. hood 
may with advantage he cooked for very young pr.s; lull, with the 
exception of potatoes, which should never be given raw. roots and 
meals are best given uncooked. Meal mixed with pulped roots 
for a fevv hours improves .in digestibility, and a sprinkling of salt 
is an improvement.. Meal derived from leguminous seeds makes 
the iiesh linn and improves the quality. Fattening pigs are fed 


lluee times a day and supplied with coal-ashes or a few handfuls 
of lartlt. ( )t tin- fitted live weight ol .s pig S 5 is butcher’s 
can aso, and 01 of the im rea.->e flout 100 to 300 It) is caicas *. 
l'roiii ; to 5 tb ol meal roiMiiiK'd results in an intrease of r tt> of 
livo w 111 a pig, which is tin* most eciincmm nl meal producer oil 

a (arm. ('unc«-nt rated ,m<l digestible loods give best results, a 
pig lias a small stomach. h |oid’s I >.imsh experiments show that 
Jot fat teiung pigs 1 1 !) of rye 01 barley meal is equivalent to o P> 
ot skim milk or 12 11 » of whey, and 1 lh of meal equivalent to S lb 
of mangolds or lit of potatoes. 

Li 1 kka 1 hick. |. ( oh man, Hiys of Great Jhitain (1877); Sanders 
Spent i*i. Tie,*: Hinds anil Management (11*05); (i. M. Kommel, 
'll if Hog Indudiy Bull. No. IbS.A. Bureau of Animal 

Industry); |. Long, The Hook of the Tiy (njoo); K. 1). t'obuni, 
Sn'ine Husbandly (loop; I\. Wallaee, harm live Stock of Great 
Hi i/'ini ( |t h ed., 1007); jhinf’Jns Tncxclofwrdia (ii)uo); C. S. Dliinib, 
type s and /herds, of /bo 01 Inlands (u>oo); flu- find Hooks ot the 
Breed Socn-ties, and lupoits of the Agricultural Departments of 
Great Britain, Canada and the United States. (lv*. \V.) 

PIGALLE, JEAN BAPTISTE (1714 1785), French sculptor, 
was born in Paris on the 2bth of January 171.J. lie was the 
seventh child of a carpenter. Although he failed to obtain the 

and [nix, after a severe struggle he entered the Academy and 
became one ol t lie most popular sculptors of his day. Pis 
earlier work, such ns “ Child with ( 'age ’* (model at Sevres) and 
“ Mereurv hastening his Sandals’* (Berlin, and lead cast in 
Louvre), is less commonplace than that of his maturer years, 
but his nude statue of Voltaire, datc< 1 1776 (Institut), and his 
tombs of Comte d’llareourt (<’. lybj) (Notre Dame) and of 
Marshal Saxe, completed in 1777 (Lutheran church, Strassburg), 
nre good specimens of French sculpture in the iSth century. 
He died on the 2bih of August 17X5. 

See P. Tin he. Vie el leuv. de Tiyalfc (1X5(1) ; Suard, I do ye de Tiyulle ; 
Mt'lawes de fid/ nil are. 

PIGAULT-LEBRUN (Pir.Aur/r dk CEimxoy), CHARLES 
ANTOINE GUILLAUME ( 1 755 1X45), French novelist, was born 
nt Calais (be is said to have traced his pedigree on the mother's 
side to KmTachc de St Pierre) on the Xtli of April 1755. His 
youth was stormy. He twice carried off young ladies of some 
position, and was in <on:cqurncr twice imprisoned bv fethe de 
racket. The first, a Mbs Crawhnd, tin daqghb r of an English 
nun bant whose office Pig.iult had entend, died almost, 
immediately after her elopement; the second, Mile de Salons, 
he married. He be. ame a soldier in the (Jueen’s (iuards, then 
a. very nil miesslul actor, and a teacher ot French. At the 
breaking out < *1 the great war he re enlLted and fought at 
Vahny. Be v. iote more than twnbv [days, and a large number 
of novels, the first of wlii h appeared in 17S7. In his old age 
ha tool to graver work, and executed an abridgment of French 
history in 1 ight volumes, besirle:. some oilier work. 11 is (Hirer; s 
,'onijdefes weie puhlirhed in twenty volumes belweiii 1X22 and 
iS’j., but imHi of his work is subsequent to this lollietioii. 
Hcdiid on t!a j.jth oi July 1X55. 'The style of PigaulCs novels 
i*. insignificant , and their morality very far from severe. As 
almosl the father ol a kind of literature which later developed 
< normour-lv, Pig M ult-L( brim deserves a. (ertain jjlaee in literary 
history. Among; the most 1 clchraUd of Iiis novels may be 
mentioned IkEujnuf dit Canunud ( 1 7 <>2) and . 1 nyeliifue el J emme- 
la, 1 de la [dace Mauhiil (lynu). His CHnlatr (2 vols., 1X05), a 
oolleet ion of quotations against. Christianity, was forbidden 
and vet several times n. printed. 

PIGEON (IT*, fayeau, l (al. /•itvione and Infinite, Lut. 
literally a nestling bird that jiipes or cries out, a “piper” 
the v'c'ry name now in use among some pigeon fanciers, though 
“ s(jiieaker ” is the more usual term). 'The name pigeon, 
diiubtless of Norman introduction as a polite term, seems to 
h.-ar 111111 li the same relation to dove, the word ol Anglo-Saxon 
origin, that mutton has to sheep, beef to ox, veal to calf, and 
pork to bacon; no shaip zoological distinction can be drawn 
(see Dnv h) between dove and pigeon, and the collective members 
of the group ('olumhae are by ornithologists ordinarily railed 
pigeons. Perhaps the best-known species to which the latter 
name is exclusively given in common speech 1 is the wild pigeon 

1 It may he observed that the " iock-pi"cons ** of Anglo-Indians 
art* Sand-grouse (q.v.) } and the “ Cape pigeon " oi sailors is a petrel 
{q.v.). 
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or p isscngyr pigeon of North Ameren, l'elop:\:es m/pm •*’ /, d 
which is : ’ ill h-mid in m;my pari:, oi Gnu’-ki an- 1 iv' t ait d 
State.'', i 1 . i i:_7li now almost extim L ami u. \ or apjn :n up; hi pm 
cmm.L*ss numiurs th;it it did of old, wi.mi a cock : c. n bv 
A. Wilson was estimated to consist- of more than 2240 mdlioiis. 
The often-quoted descriptions given by hmi and J. J. Audubon 
of pigeon-haunts in the then b'.ukwoods ’ oi lxentui ay, ('hio 
and [ndiana need not here he reproduced, dl.at ot ibe lalier 
was deelari'd bv (\ Water'mn to L* a gross exaggeration; bin 
the ( ritie would certainlv have changed his tone laid lie known 
that, some hundred and fifty years earlier, passenger-pigeons :-o 
swarmed and ravaged the colonists’ crops near Aluiiuvai that 
a bishop of his own church tv is constrained to exoniv them 
with liolv water, as if they had been demons. 1 * 'The p.:::enger- 
pigceii is about the size of a common turtle-dove, but whh a 
long, w edge-shaped tail. The male is of a d irk slate co'our 
above, and purplish-bay beneath, the sides ot ibe neck h -mg 
enlivened bv violet, green and gold. The fVma!< is drah- 
< olourcd a!» >vc ar.-i dull white beneath, with only a :hgl.t Pv-v 
of the brilli ml net k-markings.- (See plate illust ra‘ i mi mnkr 
Dnvi:.) 

Among the multitudinous forms of pigeons very few « an here 
he noticed. A spc< ics which might pn: : ih!y repay 1 he t-olihV 
of donieslicat ion is the vonga wong.i or while fleshed pi \ mi 
of Au-trali.i. f.nicosania picaUi, a bird larger than the ring-.U ve, 
of a lai v-bhie colour abus e and while hen.ath, stream d 01 
the flunk * with bkuk. It is known to breed, though mu \ny 
freilv. in eapti\itv. and is said to be ex- client lor t lie table. 
As regards llawur, the huit-[» ; g'*uiis oi the genus T reran (or 
I'inuyo of :•( M lie authors’) and its allies smpa.s all birds. Tlu:e 
inhabit trepit al Africa, India, and especially the Mal.iV .'rel.i 
ptlugo; but the probability of dome:- 1 iealitig any ot them is 
verv remoie. llardb' 1. 1 s esteemed are the pigeon.- of the genus 
J ‘l: '<>[u ! v and its kindr-d Lams, wlii-Ii have their headquarters 
mi the Pacific* island . though some- on ur far to the wed ward and 
aho in An t ralia. d here ma\ be nvutioiied the strange N ’c,-bg- 
pigei n, Ca/ornris (nr pldr illusi ration under I )ovi'A, an inhaoi- 
1 ant of the Indian Ar hipekero, not less remarkable for the long 
In-- up u.- buckles with which its m « k is clothed than for tin* 
id u iv ol it; gi .-ard. v. hi h has been (K • ribs d bv Sir V.k II. 
bio,, >j -(/hoc. Anr!. her., iSxo, ]>. 440), though tir». poeuh.iri- v 
is male hid or even, surpass'd 1>\ that of the same org m : 1 tl e 
Phot 1 am rhiua i'oh :fh oi New l alcdonia ( AY.’X ilc iiio.'oyir, i.hfij, 
p. 14S) and in the Carprbhnva h trays ol biji. In tins La t the 
u r face of 1 In* cp; t ]w !i d 1 i i 1 i r- !>■*• ot I >v iiorny conical j >,*' •- -eg, 

mki] »*u‘( !, it is be!;--', oil. hr inching the very hard Irmis <1 
<,//■.. s oil wlb !i the lm*d lends ( /Vac. X 1 7 . 

iS;S, ]). 102). The modem pi. nts ol llie group, eonsi... : yr o 4 
about hal‘. a do/i 11 : pm Vs ol the &enns (ioiira and hue.*, n as 
(lowncd p'geons (see plate illustrm ’ ( , n under Dnvi h b 1 -ng t-» 
New ( jiiin. si and the m igi il>* mi .ng ’-band.-., and am irti.. .. ’mu-; 
bv their large si/e, beautiful filmy hm-dinpid enst, a of tbe 
ret if ulati d instead of saiic-Halcd eovc-n.ig oi then “ ta-:. 

A \ erv cli'-Lisic t t\p«-of pigeon isth.it repre. euted by Uidnn- 
at/ us stri'jjm Iris. the “ Manu-nv 1 ” oi Sam* a , : : >11 bekey* d hv 
some 10 be the next of kin to 1 lie 1 -odn (</.a.), bn-, rca'l mv-a ni iug 
onlv a : up* rib i.d rc: r mb'an- o in tin* : nape of its bill to that 
extinct lorm, from which it differs os'-cok-gieaHy quite as 
much as do other pigeons {Phil. Trans., T>n>«), p. 4;p). L- 
remains to be seen whether the Papuan genu:. (Htn: f hdj'S, <>l 
which several spM i« s are now known, may nut In! ng rather 
to the Didiineulidae than to the true ( olambalae. 

Pigeons are now regarded as belonging to the ( haradriiform 
or plover-like birds (see Piri>s) and are placed in the sub-order 

1 Voyage* da Baron de la l Ionian dans V Am! vigiie sc plenty! on ale , 

i. 91 , 94 (2nd eel., Amsterdam, 170^. In tin* first edition, published 
at the Hague in 1707,, the pas age, h- s explicit in detruH hut to 
the same effect, is at p. 80. The auteur'.-, letter, describing the cir- 
cumstance, is dated May 1^7. . . 

2 There are several r. cords of the occurrence in lintain oi this 

r.i peon but in most cases the birds noticed cannot be supposed to 
have found their own way hither. One, which was shot m Fife in 

4 025, may, however, have crossed the Atlantic unassisted by man. 


FLYING 

(VImnbne, u. ur the sand-grouse (</.?».). They are divided into 
| 1:0,0 iambic.-. Diiiidue, which includes ilu* Ihuln ((/.,'.) und 
>. yr. the ( Viiumbidae, which iuclmks the do\c..;* id pigeons, 
and the Pidum ul:d:L , x ol which Ihe ciu ions tuuiil-billcd pigeon, 
cl Samoa is the o.ilv exaregde. dir* body is alv.a\ eompait, 
and the bill has a suit skin or cere covering the no: irils. The 
pigeons are chiellv vegetable feeders and have a hmd idzzard, 
anil all drink much water; they perch, and have a not. 1 ol the 
nature of a “ eoo.” db*- nest is a rough plat hum 01 is in holes 
on the ground or in rocks. The eggs arc two or three and 
! while, and the \ oung, which are helpless when ha'.ched, are 
, fid bv a secretion !:uin the crop c T the n;irints. fA. N.) 

I PIGEON-FLYING, the spoil of ra< ing homing pigeons bred 
; and trained tor the purpose. It is of very recent dale, abia-ugii 
the me of birds as a i. ians of carrying messages (:cc I'iokon 
; Post) i-. of great antiguiiv. llelgmm may be considered as 
1 par c v. « //v. vc the home ol the sport, the hrst birds down Pure 
1 ]>rt-b.ib!v c-imiiig from Holland, bong clislanee lb mg liegm 
1 in iSi.'k w;i:i a mm eh ot 1 00 m., wiiile in 1S20 lucre was a 
| race from Paris to Liege, and thice years lalir l!i ■ hrst rare 
' i>o.u London to llclmu.u. d ]»e s]>ort is now a la\m:iitc one* in 
j (In.it llriiam, the l lilted Siafi's, l'rancc, and, to a has degree, 
. m some other < <.uuA i- .-, ah hough n- -w here attaining ihegmeral 
pormkir'v \. lii'li it enjoys in bcjgium, while marly imm\ 

! village lias its Socicih t'n!ombop/iilc\ millions of pi? « nils being 
:uii over the I’nin !i bi.rder to be raced back, d he annual 
I llclgkm loiiioiu s national , a r:u ** of about 500 m. Iro n d’ouiouse 
| t-> Hrmsils, was inane, ;n. J .cd in 1XS1, in wha h v< w the tirst 
! regular rates in Great l-riiain. from Exeter, Plymouth ami 
1 .Pen/.m'-e to London, took place, dh.e vilo«*iiv altaimd a! 

; lhai time was about 1250 yd:.. per minute, but tin-, was soon 
1 :urpa:.:ed in th<‘ rates of tin* Loudon (’ohunbariau Soeiet\ , one 
j o' llu* wimnrs in whicii atiai^cd a :]>eed of iSgo \.is. per 
i minute. 

I din* sport, war, introduced into Ike Lnilcd Stages alsmt tin* 
V'-ar 1S75, although regular rat ing did not begin until 1S7S. 
f'im'e then if has g.iinetl w idi : in cu-l [)opu!.irity, tin* Amcrit an 
retort! lor t Id buds at ^00 m. being * S ; ; > yds. per minute 
| and tor voung birtls (\ callings) 1(105 yd:., while the dimaace 
i record is 1004111. dhe Aruerii an “blue ribbon" t limnjuon- 

■ siups are b- Id at 100, 200, 400, 400, -700 and too m. d be 

1 :])ced oi ]*.ot]iing j'igious tit pends very greatly upon the slate 
| of the atmosphere. In the race lrom Montargis to bius.-eL in 
j 1 kgh in bright and clear wcitlvr, all the pi i/e-w inn. iv. inat!:* the 
' ti'.ta.nce til 270 rn. wiihin thrie and tme <|iiiirfer Imurs, v bile 
| in tS;e Mime race in 1M77, on a ti^ t k and stormv duv , link l \ hours 
passed beiore the first bh'd arrived. 

7 nnr 4 In* loft - hnuid I >-. • on n rommrtn ting -ile. It i, 1 »* • I 

nx'i'h* in Ike s1i;*]h oi l.irge io-n:i, ohI.lI'Iv - it ! •* li \ 1* * I, junpi n-,1 

! lima \eniun, rn ! ltroxid- ! with dunking Pong!'-, s » 1, ‘..ill .,:k! 

1 1 ru in i 1:101 1 ir lor Ike 1 »i r< 1 ' use. h ‘1I1011M In- liio-d v-.iili u 

‘.uliit i*‘iit nimil.tr ol ne-.ts about It. long, 70 :n. in bread; h ,m-! 
i li< lgiit. .\rran*‘ei:iejit'. should be in ele tor allowing the n,g ms, 
j to llv opt d.lliv !or exeiLl ,e; -nd tliey should be Pained lo le el’.P r 
' the ]oi! ini m g i ' bolting win 1, uhnii open inwards oidv, m-o .■ 
j small t. Ii.nabi r, lo wliuh an elet tri< ;nv oigen,, ,u n UL v in lit ! < •■ ! m, 
; as to m Hindi a bell aild warn t lie ou ui r ol 4 Me a . : : >. d ol a. bi r< 1. I .he 
i It mi- I o! birds 111 t raining 1 o'r.i-.t < , | \ 1 ; n, bi a as, m 1 i/s , ] m .1 b.'oia 11 
; rite and nilkt, in \.i:,u:s pro- lort 100 aej urdn;-* j () il.c < oiinirv, 

' « hni.xte and s< 1-.011 ol tiie year, Pie daily : llowaiice lor eat.h bead 
1 b« mg annul p> grasnot s wiigiit. Young bird. . inav be fed on rii.e 
| in the husk and bn ad. i G • are c ui<*d " sgueatcT-, " lor a week or 
' two aller birth, and then " - pn-ala r . " uuPl about three mouth; 
j old. I ‘.rich brood consist-; 01 P,o e->" , c.u which both parents Pi. 
j in turn, the lock only lor a tew hour.-, 111 the middle of the day. 
When the* young are being brought up, only one ot the pan nt birds 
i, lak-.n out al a true. < )ne meal j>. r duv, oven belor-- L 1 1< • birds 
are let out m the more ing, 1 . sullu i* at. d raining should nininienu' 
in warm weather, when the bird 1-, about four months old, and it 
consists in t. iking it out in a closed \vu ker ba--l:ej and fi berating, or 
“ tossing " it at gradually m< re.i-.mg distant - s trom its lop, v.ith 
everal days interval ol red between the lliglit i he e.su.d pre- 
liminary distant'es are 1, 2, 5, m and 15 or 20 m. Tlu-e losses 
.should all be made on the same line betwacn the lot t and, say, 
some neighbouring city, in order that a bird may always have io 
tly in the same general direction during the season. About mo r-*. 
may be expected of birds the first season; tiiev reach their full 
distances only about the tilth year. It is considered better to 



PIGEON POST— PIGMENTS 597 


E nin II it' v up; 1 ; Enim r . r*kc u*, so that tluv mav become' indepciulcnt 
of t lit' oL Nr l)i*'i-.. \ V 1 n ii the <rnu, l; 1 iJv tramcl (lice may be flown 
liver Inn;; <Usiur.. in about one.'* a \v.< 1c. '1 In* i tiTj . ai lancier, 

generally 'lividc Ihrir bird, into t\\ > (-li-.se-;, one for lin rdin*; and 
tin* otlnr lur racing, Ihougli the l:ibr are allowed to bleed within 
certain ln"iG. Some landers alw.ns i house bird-, with i Im k-, m 
the lied h»f long journey.. < lain, 111;; that they return J astir with 
tins ineen’ivr. A .se.unh - , rnet.il ii;i,; mark* 1 with the uwmr'., 
name i ‘■lipp'd over the loot ot the pigeon when only a lev. days 
old , and d a 1 1 My it ■» rar i ng i .tree r the lon;;er w mg-h m< lins are sia urped 
with liie bird's r«a ord .. At t lie : 1 art ol a r.n e the compel in;; binis 
are io ,-.ed togethe r by a sLaiti.r \» l»o takes the time. I pon bring 
iele..-,ed the homer a-cends r.i]mlly in spiiuU uni 1 1 , apparently ties 
min;; some familiar landmark on the horizon, it will 11 v straight 
and swilt'v toward-; it. As the birds enler th«*ir home lolls the 
time is la .en by the owner. A bird is not eoiisah retl to have got 

home ” unlii it has actually passed throne, h the door ol it., loll. 

PIGEO?I POST. The use of homing pigeons to carry messages 
is a ; old as Solomon, and tin* imeient Greeks, to whom tin* art 
of trainin';- tin* birds mine probably limu the Persians, conveyed 
flu* nani'S of Olympic victors to their various cities by this 
means, before* the electric telegraph this method of communi- 
cation had a considerable vogue amongst stockbrokers and 
financier', The Dutch "ovminu’iit established a civil and 
military pigeon system in Java and Sumatra early in the n>tii 
centurv, (he bird.-, being obtained from lkigd.'d. Details of 
tin* employment oi pigeons during fhe siege of Paris in 1X70-71 
will be found in fhe article Post and Postm. Service. : JAuuue. 
This led to a revival in the training of pigeons ior military 
purpo .. . Niinierou-; private societies vvue est.d )h.du*d lor 
keeping :»::;eons oi this < lass in all important European eounl ries ; 
and, in line*, various govt rnineni ; estal >h -h'-d systems ol com- 
munication for military purpose 1 I »\ pigeon post. Wlicn the 
possibility of using the birds between military fortn ..v* Jiad 
been ti: coughlv tested attention w; s turned to the 11* use tor 
natal purposes, to send messages between coast stations and 
ships at sea. They are also found ol great use by news agencies 
and pri\ ale individuals, (iovi rnments have in several < ountrics 
established lolts of their own. Paws ha\c lien passed making 
the destruction of such pigeons a serious ollencc; premiums to 
stimulate cllicicih v hav(* been offered to private societies, and 
n . \,j m-. |fivi*n for destruction of birds of prey. Pigeons have 
been used bv newspapers to report yacht races, and some yachts 
have a* 1 1 1. dh' lrvn fitted with lolts. It has also been lound ot 
ere. it importance to eslahli- !i n gi.Uration of all hard.-,. 111 order 
to hindter the eftic ien»*v oi the systems of forci,. n countries, 
diflieiill ies have been pl:u ed in the way of the importation ol 
tie h' birds for training. and in a few eases lalrons have been 
specially trained to interrupt the sc nice m war-time, the 
( lei mans having set the example b\ employing hawks again.-.! 
th(* Palis pigeons in 1X70 71. No satisfactory nietiiod oi 
protecting tlm weaker birds seems to have been evolved, though 
th * (’hinese lo.nterlv provided their pigeons with whistk*s and 
bells to scare a wax bud-, of prey. 

In view of the development of wireless lek*'_ r r.iphy the modern 
lerdenev is to consider lorlir-.s warla.e as the onl\ sphere . *» 
which homing paeons can be expected to render reedy valuable 
servi'v . Consv «]uenth', the P>;it’.-.h Admiralty has diMontinu *d 
its ])»l'coii .‘a rviee, which had attained a high standard of cl.', *i • 
cMirv, and other powers will no doubt follow the example. 
\ex ert hcRs-g large nur.ibdS of birds are, and will presumably 
continue to be, kept at the great inland fortresses of France, 
( iernrinv and Russia. 

Si*'* P. du Puv dr Peiho, Hir Hr iff tan hr in (hr Krier^.kmist (Leipzig, 
1X72); P.rim knieier. An Lite ht , /’Jle^r, ittul Dtessitr (ter In tefUiuhen 
( 1 1 1 1 1 « * n .1 1 1 , ity>i). 

PIGEON-SHOOTING, a form of sport consisting of shooting' 
at live pigeons released irom traps. 'The number ol traps, 
which are six-sided boxes, falling Hat open at the release of a 
spring, is usually five; these are arranged 5 yds. apart on 
the arc' of a circle of which the shooter loims the centre. I he 
distance (maximum) is 31 yds., h. luhvpniug being deter- 
mined by shortening the d*i .lance. The live traps arc each 
connected bv wires vvhfi a case (“ tE* puller”); a single string 
pulled by a man stationed at the side of the shooter works an 


arrangement of springs and cog-vvhe’V, in the “ pulley” and 
lets fall ore of the traps; it is impossible to know beforehand 
which trap will be released. At a fixed distance from the centre 
of the t raps is a boundary within which the birds hit must fall 
if thev are to count to the shooter. This line varies in distance 
in the \arious clubs; the National Gun Club boundary being 
05 yds., t hat of the Monaco Club being only 20 yds. The 
charge of shot allowed must not exceed 1 J oz. The best type 
of pigeon is the blue rock. Emm the start of the* llurlinglunn 
( lub at Fulham in 1SO7 pigeon-shooting was a favourite sport 
there; it was, however, stopped in 100b. The principal pigeon- 
shooting centre in England is now at tlu* National Dun Out) 
grounds at lknrlnn. The great international competitions and 
sweepstakes take place at Monaco. An artificial bird of clay, 
now more usually of a composition of pitch, is often substituted 
for the live piycon. The..e clay birds are also sprung from 
traps. This sport oi imnated in tlu* United Slate >, where, under 
the name of “ trap shooting,” or inanimate bird shooting, it is 
extremely popular. At lirst the traps invented threw* the birds 
with too great regularity of curve; now the t raj is throw tlu* 
birds at different and unknown angles, and the skill required 
is great. In clav bird shooting the trajx usually number 
fifteen, and an* out of sight of the shooter. The Inanimate 
JJird Shouting Association in England was started in 1X03. 

PIGMENTS (Eat. piinnniiiun , from />itr.;ere, to paint). It is 
convenient to dist in/push between p’gmcnts and paints, the 
latter being; prepurt d from the former by the addition ol a 
vehicle or medium. N01* are pigments and dyes identical, 
although there are eases in which fhe same colouring matter 
which yields a dye or stain may give* rise to a pigment. A 
pigment is, in laet, a substance which is insoluble in the vehicle 
with which it is mixed to make a paint, while a dve is soluble. 
Pigments exhihiL various degrees ot transparency and opacity, 
and ought to possess such qualities as these : case in working, 
chemical indifference to each other and, generally, to the vehicles 
employed, also stability under exposure Lo light and air. As a 
rule, it is desirable that pigments should not be seriously affected 
in hue bv tlu* vehicle; at all exents, whatever change does occur 
ought to admit of calculation. In the 1 ase of oil colours it 
should be remembered that a thorough drying of the paint is 
preferable to the foimation of a surface-skin, and that a few 
pigment.-., notably white lead, possess proptrtie; conducing 
to this desirable result. It. is scarcely nrccs., wy to add to 
these general observation.! concerning pigmeins Inal their 
artistic value depend., primarily upon the nature and amount, 
of the optical sensation which they a tv competent to produce. 

Although the number ol available pigments is great, the 
number of chemical elements whit'll enter into their conijmsiliun 
is not large. Very many richiv-culomed compounds sources 
cannot be employed because they lack tlu* properties 
of insolubility, inert no ;s and stability. Pigments arc drawn 
from various sources. Some are natural, some aititicial; some 
arc inorganic, some organic; some are element.,, some mixture.;, 
some compounds. It is not unusual to arrange them into two 
group., substantive and adjeetive. Amongst the members of 
the i« inner group such a pigment, as vermilion, where each 
particle is homogeneous, may be cited as an example. Amongst; 
the adjective pigments n>s:*-madder may be named, for cadi 
particle consists ot a < olourless base on which a colouring matter 
(alizarin) has been thrown. Most of the inorganic j>igments, 
whether natural or artificial, belong to the sub..lunlivc group; 
while there are man\ r organic pigments, nut.ihlv ihose of artificial 
origin, which are of adjective character. The following table 
presents a summary classification of pigments according to 
their source or origin : 

Mineral pignn at., 

( )r-., Liiiv pignw uls 

A varittv of processes arc in use in order to fit natural coloured 
substances for employment as pigments. The first step is, 


1 Natural; re. 1 « *cc* * verto. 

\ Art ifici ii ; ns aurculin. 

[ Annual ; .is carmine. 

\ rvi'l chic; as muckier lake. 

1 Ai ilia 1 . lI ; as alizami % oraugc. 
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in rn»iiiy <\asj*s, to select, or “pick over/’ the raw material, 
rejecting whatever impurities mav weaken or injure the char- 
acteristic hue of tiie product. It is occasionally 
necessary to treat the iinelv-ground substance wit'll 
water bv the method of elutrialion or washing over; 
the wash-waters v. ill then deposit, oil standing, \ arioiis grade s 
of the coloured body required. With rare e\eeptions native 
pigments not'd careful grinding, either by means of a mnller on 
a slab or bv edge roihis, or horizontal mill-stones, or special 
machines. The substance is usualh ground in spirits t>i turpen- 
tine, or alcohol, or wat'Tt oil-paints are of course finally ground 
in a drving-oil, sueh as linseed oil or poppv oil; water-colours 
require gum- water, or gum-wate r and glycerin it they are to be 
“ moist ” paints. In the case ot all pigments, whether mineral 
or organic, whether natural or artifnial, it is of the highest 
importance* to make sure that thev are free irem saline matters 
soluble in water. Sueh salts are removed bv thorough washing 
with drilled water. A treatment of this kind is essential in 
the ease of a large number of pigments farmed bv eheiiiieal 
reactions in the ‘ k wet was ( i .iracteristie examples are 
fuinixhul be Prussian blue, \iiidian aod lakes. Sometimes 
it is necessary to remove dangerous impuritii s b\ solvents 
other than water, such as carbon bisulphide, which is used to 
extract tree sulphur In m cadmium vellow. Mention mav here 
be made of another kind of prepatalive treat ’"/.-ill which i> 
adopted with some pigments; tl a c are subjected to tiie action 
of he.it- moclerate in sonic c ases, Miung in others. Thus, a few 
substance sun h as ivo”v black and \a How ochre, which in 
ordinary c;n uriiMunccs contain mudi nub -essential moisture, 
before they air ground in oil may with advantage lie geutiv 
dried at a tempt otton* n< ;t abov that of boiling water. Again, 
there are pigmt ids, .s-.n h as IVu-sian brown, light red and burnt 
sienna, which owe tin. ir lines to a process of acb’.il ealc illation, 
the fust of these being thus made from Prussian blue, the.* set n,*d 
from yellow' ochre, and the third from raw sienna. 'flu- pigmee . 
known as burnt carmine and burnt madder are prepared at a 
much lower temperature, and ought to be described a-> roasted 
rather than as burnt. 

'Hie substitution of one pignu nt for anotiier is rarely practis'd, 
but it is not so unusual to line! that a cosily substance has 
received an admixture* of something cheaper, and 
Jot} tCram ^ l,Lt ilQ “ 1 ^' r * nr grade ul a genuine pigment has had 
its hue exalted or enhanced by some unlawful or 
dangerous addition. Jn hut, these two kinds ol sophistication 
are oiten associated. 'finis \ennihon is adulterated with ted 
learl, with red antimony sulphide, or with bant a white and lend 
sulphate, and then the hue- ol the mixture is rest tired to the' 
proper pitch by the introduction of the power lid but fugitive 
colouring matter cosin. Amongst other adulterations which 
may be named here are the addition of chrome-yellow (Pad 
chromate) to vellow ochre, of green ultraur'inie to t» rre vertex 
ami of indigo to ivorv black; this last mixture 1 icing a substitute 
for v ine black, the natural blue* blac k. 'flie detection ot the 
above-named sophistications is by no means difficult even in 
the hands of persons unacquainted with chema al rnanipul.it ion, 
but it needs a trained analyst, when quantitative resnbs are 
required. If we are dealing with an oil-colour. tiie first Mrp 
is to remove the oil bv means of a solvent, such, for example, 
as ether. The residual pigment is then allowed to drv, and die 
dry powder submitted to the appropriate physical and cliernn al 
tests. Thus a suspected vermilion, having been freed from oil, 
is heated in a small hard glass bulb-tube : it should prove 
practically volatile, leaving a mere trace of residue*. In this 
particular case the pre^ me ol a red hue in the ethcr-t x tract 
affords evidence of adulteration wiih an organic* colouring 
matter, such as cosin. 'Mien, again, we may deles t die presence 
in ycllow r ochre of lead chromate by pouring a little sulphuretted 
hydrogen waiter and dilute hydrochloric acid upon one* portion 
of the drv pigment, and boiling another portion with dilute 
sulphuric 'acid and some alcohol: in tin* former experiment, 
blackening will occur, in the latter the liquid part of tin* mixture 
will acquire a greenish tint. So also green ultramarine may be 
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recognized in adulterated terre verte by the addition of dilute 
hydrochloric acid, which destroys the colour of the adttllt rant 
and causes an abundant evolution of the evil-sniellin ; .sulphur- 
etted hydrogen. Moreover, nothing is easier than tin* recogni- 
tion ol indigo in vine or rharenal-blark, lor the di . powder, 
heated in a glass tube, gives off purple vapours of ind go, which 
condense in the cooler part of the tube into a blackish ublimate. 

A word must be said here as to tlu* adulteration ol white 
l**ad, and the examination of this most important pigment. 
The best variety of white lead or Hake white com a ins two 
molecules ol lead carbonate to one of lead hvdrale, an* ! is wholly 
soluble in dilute nitric and, while barium sulphate, its most, 
lrequent adulterant, is wholly insoluble, (‘hina-clav and lead 
sulphate will ako remain undissolved; but whitenin' chalk 
cannot be detected in this wav indeed, the thorough examina- 
tion of white lead, not only for sophistications but also |»»r 
correspondence with the best type in composition, «. mnot be 
carried • *u t save bv a skilled chemist. 

rigrnmts mav be classified on two systems; (i) based on 
the < hi M" al composition; ( 2 ) based on the colour. On the 
first system pigments fall into nine groups, seven 
of which are fairly well defined, but the eighth and c /“ ss,r,ta " 
r. -Vii Iri 1 e a somewhat miscellaneous character. 

T’ • gnmps of elements, oxides, sulphides, hydrates, carbon- 
ates and silicates present this characteristic, nainelv, that each 
memo *r of ihiv one group is without, action upon the oIOt 
memhci > of the group; any two or more mav then fore be mi m d 
lcv:**thi*r without fear of mutual injury. The same statement 
mav he mad 1 * with reference to the various inorganic salts ol 
Group \ i 1 1 . and to the* organic compounds ot Group IX., 
although in this lar a* final group there are two pigments n*:i- 
1 tilling t'oppt r (verdigris and emerald green) uhi< h must be 
rejurded with suspicion. The inertness of tie* members ol 
tlu* xuni** group towards each other may be explain, d in the 
majority of cases bv the following consideration. An oxide 
dues r.ot act upon an oxide, nor docs a sulphide afleel a sulphide, 
lu*( ause all the pigment oxides have taken up their full comple- 
ment of oxygen, and can neither give nor lose tins element to 
similar oxides; so also with sulphur in the sulphides. A h w 
details regirding the several members ot the nine groups are 
now ohep'i 1 : - 

( 1 Kf ii • p T. Hlru:rul;, All 1 1 1 < • black pigment ■» in ordinary use - 
ivorv blick, lamp bint Ir. chart o ’1 bl.uk. Inman ink, and erapbib*. 
It ns cmn ( llv leniu'tl black-lead and plumbago ( ousi ,1 of or eonlain 
carbon, an chimut 1 1 : > l liable to «. 1 1 :n;:<*. I he JiieiaHn pigments, 
gold, ‘diver, ahumnium and platinum, be long lure; nl (lice, silver 
aloin* i-. emilv susceptible of c hinge, tnriu-.ning by eombuinlion 
with sulphur. 
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Gicm.*i* III. Xa'/V/A ,. Some of tin* i^iemb<*rs of I hi*; group are 
li.ibh* to inntniii free sulphur, and some mav give* up this el< im nl 
to the metallic b l-.<-s ot otiur pignunl-,. 1 I111-. (ndmiuni vellow 
bku kens cimT.ild greet), pmdm mg topper sulphide. Another 
j-i pimiit of 111 i group, vermilion, is prom* t< > u molecular ( hange 
\\h<r<bv the red form passe*, into the bl.uk variety. This change, 
frequent in water < olom dr.ie iu ,, is sun Hv observable 111 works 
painted in oil. 1 lu* sulphi h . •ompiise t.uluuin.i yellow (CMS), 
king’s yellow (As-X) , realgar (N.„S.), antimony ret I (SIpS..) and 
vermilion (llgS). It is convenient to give pl.u.e-, in the same group 
to 1 lie \arioim kinds of ultram.u in<*, l»lm* t girt-n, red, violet and 
native, lor in all of them a part ol the sulphur present occurs in the 
lorm ol a sulphide. It mav be stated that the sulphides of arstnii. 
and antimony ju d nam' d are dangerous and changeable pigments 
inC suited lor artistic painting. 

(il.-oie IV. Ilvilrutis oy Jfv.froxhft ’*.. Several nalive earths 
belong here, notably y* How ochre, raw umber, law sienna and 
< uppagh brown, These sub-dances owe their colours mainly to 
I1ydr.1l < a and oxides of iron and of manganese, but the pn »*nre of 
a t oloiirless body smh as white* day or J>arium sulphate is usual 
with the paler pigments. A false yellow ochre iroin Cyprus is 
really a basic lunik sulphate, and does not properly belong to this 
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group. Be ides the* yellow and brown pigments, there is a magnifi- 
cent deep green pigment in this group, known as emerald oxide of 
chromium nr viridjan. The blue copper preparation which goes 
under the name of hh»f lumiirr and TTKuintain blue, a very unstable 
pigment, is also essentially a hydrate, though by no mean-, pure. 
It should be stated that all the earthy or name hydrates belonging 
to tins group contain water in two states, name lv, liygiosi opu or 
loosely a t tat bed and t onsl itutional. Before grinding them in oil, 
the' reduction in the amount of the hygroscopic moisture by means 
ot a eurre'iit of dry air or a gentle warmth often improves the hue 
and working quality of those pigments. 

Group V. ( nvhouaU "*. — *1 Imre is but one really important 
member of this group, namely, the old and typical variety of white 
le id pPliCO.,, Bid Like green verditer (zCuCG.. CuH. 
and blue* v« rditer (CuGl > ;{ . Oil I.A,), it is a basic caihonatc. Punlied 
chalk or whitening (I'at.t )..) belongs here also. 

Glume YT. Situ ales.— Tci n* virtu, whie.li is a nalural green 
cm lire' ( out. lining a silicate* ot iron, potassium ami magnesium, and 
one* oilier ulieite, smalt, an art ill/ iul glass containing a silicate* of 
e’obnlt and potassium, eon lilutc* this small group. II owe* vet, some* 
ol the ochreous earths contain silicates of iron, manganese* and 
aluminium, as well as hydrates of tile two former metals, ami so 
lia\e* senne* claim to be ranked with *t lie* sihcate*s. 

Grou p Y 1 1 . Ch.nmutcs. '! hese* salts are* rich in oxygen. When 
in contact with some of Hie more* alterable organic pigments belong- 
ing to Group IX. the chromates may lose* oxygen, a<_ epiimig a 
somewhat greenish or greyidi hue, owing t« > the* herniation of the 
]ov\e*r or green oxide* ot chromium. The chromates canned be 
trusted a*- pigmtnls. The yellow chromates, those* of barium, 
strontium, /inc and lead, are* reprc* wilted by tli<* general formula, 
M'VrO,; chrome red is basie*, and is 1M>,( r() . 

Group VIII. Ymious hu>n;u}i:e Suits. '1 hi-, group is intended 
to receive a number of jiigments which ar«* solit.irv, or almost 
solitary, e samples of v.vinus classes ol salt-., Then* is one cobalti- 
nitritc, aureolin (K.,(.‘oi\t asso< ial e-d with one or more liiuhi uh*s 
eel water), called soinuli mos cobalt yellow; one* ant imonri t e, that 
of lead, the true Naples yellow; one* I ung.-.tate, tint ot chromium, 
Inown a*- tungsten green; a iiiel.Lphnspli.ile of man, gam se, w hit h 
goe.'s umler the name of Nurnberg or uriuganesi* violet; and seyi ral 
mixed cobalt compounds containing arsenates and phosphates ol 
that metal, ami repiesented by eobalt \ mlet and 'l heii.ird’-, blue*. 
Twei sulphates also belong lien*, name !y, bat\t.i whitt* (BaS(>,) 
ami le.ul sulphate (PbS<),); also Se hw« lut’urt green, a b.e it* copjur 
nrsniite. It is obvious that ol the* members ol mi hum cll.ineems 
a group ol pigment-, no gnieril t liarae leristu s can be- | »r« ** 1 1 < . *.t e d. 
But it may be staled that the two sulphates, the* lung-date and the 
i obrdt euiiqieuinds are practically inert and un.ilteiable, while tlu* 
ccjioer nrse’iiite and the lead aiifimnnate are sensitive to the action 
of sulphur and ed sulphides. The cobaltinilrite, aureolin, cannot 
be safely mixed with some of the* oiganic jiigments belonging to 
the next and l:e,t group. 

G.Kuir t\. Oirunu Com^nutu 1 ' . Most ot the’ members of this 
large and unwieMv group ol j '.‘gmetils possess ! 1 . i character m 
e ominoii , jiioneruss to oxidation and consequent deterioration i.i 
the* presence of light, nieiist in e and air. Suc.li ovid.ificm is .*l< color 
at ed by the action of senile highly oxidized prgments belongin'’, to 
n t i)“T groujis, such as the chromates ol Group YII. and aure olm 
ol ('.roup Ylll., this action be*mg p ud u ularly marked in tin* c.i .«* 
of 111-* yellow bikes, tin* rochmeal lake-, and indigo. There are* two 
pigments e orr-.i t mg of copper salts in t hi-, group. I hey aie ven liens 

both the blue --reel! and tin* greer vam tn-s being basic copp r 
acetates and tin* pn-ment known in England a> enn raid green, 
b.lsii c ll]>l*ii aceto.'irseilite. I ln*sc* eopp- i* pP’Pienl. 
pre* . nt the usual sensitiveness to the attack of 

tim ii dies < om pounds ol t his iindal, and < .uun »L ihei - lore b<* *.. i h 1\ 
mixe w j 1 1 1 the members ot Group III., and more partn ul.irlv wit. 

tin* cadmium colours. About nine member-, ol Group 1 \. may 
ji -aided as substantive pigments. These include Indian ye How 
(mainly magnesium and curium etixanl ii id c*s), gamboge, sap j n*en, 
indigo, Prussian blue, bituiiu*n or a-.ph.alt, bistre, sepia, and the 
bituminous variety of Yandyck brown. 'I he adjective pigment, 
include a great variety ot lakes w here difh rent kinds ot colouring 
matters of more or lev-; acid character have been thrown upon a 
base, generally ol colourless aliimniMini hydrate, aluminium phos- 
phate, stannous hydrate, stannic oxide, barlva or lime; sometimes 
coloured bases containing sue ii metal; as copper, chromium, 
manganese or iron are m I roclm ed in small quantities. 'I'lu* colour 
ing matters used are both natural and artificial. Am.uigd tin* 
lormcr may be named Indian lake, Irom tlu 1 rednmis exudation 
produced in certain trees bv tin* attacks ot ( on us tuiru\ carmine*, 
i rim*- >n and ,uirpk* lake*, Jrom the colouring matter obtain 1 
t h< ' cochineal iiisc*c:t, (_ m‘i its iiidr, rosc.*-mad»i<T and t lit * inaoeler- 
lakcM, In mu the alizarin and allied bodies derived lrom the mot of 
the ordinary madder plant Rulaa tnntonmr, and yellow lakes, lrom 
e | ue it it ron b.irk (Ourrnts tim'tnyiu), and from Persian and Avignon 
be-tries (speeie-s ot R hitmans or i hiekt iiorn). I he like, c b rived 
irom alkanet rocit, arclnl, Brazil wood, and red v.nder, wood are 
of ve*r\ small inte rest .oij \.ihi<*. The same jiid.gmc nt may !>•* 
pronounced upon the* large number of artilieial lakes which ow«' 
their colours to coal-tar derivatives, with the single excej>lion ol 


the important class of pigments obtained fiom artificial alizarin, 
and from its congeners and derivatives. i)t these, alizarin (c/.v.) 
itself, in its purest state and associated with alumina and a little 
lime*, yields those pigments which possess a pink or iosv hue. When 
purpurin and its isomers, anthrapurpurin and llavopurpurin, aro 
j>resent, tile* re*d hue is iik.ik* jironouilced, and may even tend 
towards a golden colour, or, when some copj>cr or iron or manganese 
i*. introduced, mav become decidedly brown. Many of the* alizarin 
crimson*; sold as paints are not made from alizarin itself, but from 
the? sulphonic acids ol alizarin. These lakes present a wide range 
ot hues. Another derivative of alizarin, known as /G intro-alizarin, 
yields a rich orange lake, to which such names as jnire orange, 
orange* madder and marigold have been applied. 

Stability . — Some notion of the relative stability of pigments 
will have been derived from the remarks already made under 
“ Glassification.” But as permanence is of no less importance 
than chromatic quality in the ease of pigments used in the tine 
art of painting, to which the present article is mainly devoted, 
further particulars concerning certain selec ted pigments may 
profitable be given here. Beginning with while pigments, these 
three mav be named as useful : white lead, Freeman’s white, zinc 
white. As an oil colour, white lead of the old type is generally 
the best to use, but among water-colours its place must be 
taken bv zine white in the condensed form known as Chinese 
white. Zinc white, in spite ol the qualities which recommend 
its use in oil, namely, t lie fact of its being not only unaffected 
I bv sulphur, but odourless and non-poisonous, lacks toughness 
as an oil paint, and has a tendency to scale. Freeman's white, 
which consists essentially of lead sulphite, is the best substitute 
for white lead vet devised. The small percentages of zinc while 
and baryta white which it contains are not to be regarded as 
adulterations, for they greatly increase its body, and though of 
less specific gravity than lead sulphate, actually raise the weight 
per cubic foot of the dry pigment. Out oi a dozen or more 
iarniliar yellow paints, a selection may be made of these six: 
yellow ochre, raw sienna, mars orange, cadmium yellow, aureolin 
and baryta yellow. Guncerning two of these, cadmium yellow 
and aureolin, the following observations mav be* set down. 
Gadmium sulphide, GdS, exists in two forms, which in some 
measure correspond to the two modifications of mercuric and 
antiinonious sulphides. One ol these forms is yellow and the 
other leddish orange. When sulphuretted hydrogen is sent 
into a weak, cold, and neutral solution of cadmium salt, 1 ho 
sulphide whic h separates is pale and yellow — the orange' variety 
is obtained from a strong, hot, and acid solution. The pale 
variety is more prone lo change than the darker one; but as oil 
colours both forms are sufficiently stable tor use, provided they 
are pure*. The value of aureolin as a pigment, depends much 
upon its mode of preparation, A new variety ot bright yellow 
line was described by Adie and Wood in ie;oo, and is rcprcscnl.ro 
bv the formula i\.,NaG<>(N( L,(). Of red jiigments, six c laim 

special mention. These are vermilion, light red, Venetian red, 
Indian red, red ochre, and the rid Jakes derived lrom madder 
or alizarin. Vermilion is stable in oils, but as water colour 
naint. is prone b> change*, under exposure to strong light, into 
the black modification of mere-uric sulphide. The iron reds 
named above, whether naluial or artificial, are quite permane nt, 
but so imn h c annot be said of the various madder-paints. They 
arc of far greater stability under exposure to light than any cither 
i reel organic pignn nts, and arc* absolute ly necessary to the artist. 

I It must be nolcd that those madder and alizarin lakes whiel 
contain an element of yellow and brown tire less stable than 
those of a crimson hue. live green pigments -nay be recom- 
mended, namely, viridian, or the emerald oxide ot chromium, 
the ordinary .green oxide*, cobalt green, green ultramarine, and 
terre vcrlr. Fxcept Jor minor decorative work, where perma- 
nent* is oi secondary nmne-nt, one is obliged to exclude from the 
palette emerald green, green verditer, verdigris, sap-green, and 
the numerous preparations which owe their colour to mixtures 
of Prussian blue and chrome yellow, and are sold under the names 
o! gum vermilion, chrome green, Brunswick green, and so on. 
All these jiigments usually contain much barium sulphate. 
Similarly, •amongst blue pigments, ultramarine, cobalt blue 
and eoeruleum may be retained, while small, indigo and all 
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ropp'T 1 >lui should he rejected. Prussian blue*, nr the mixture 
of 1 1 1 i ,» pigment wit !i a white bast 1 which is usually called Antwerp 
blue, ('.ui scarcely be .spared, but care should be taken to i house 
a sample t ontaining no potassium compounds. Coeruleum, 
which nuv be described as cobalt stunnate, presents tlie peculiar- 
ity ot appealing a greenish blue in ariiiieial lujit, not a purplish 
blue like that of ordinary coball blue, Cobalt violet is a sound 
pigment, while manganese rnetaphospliate or Niiriibcrg violet 
is said not to be safe in oil. Mars \ inlet, an artifiekdlv prepared 
terr;e oxide, is dull in hue but permanent. Passim; on to brown 
pigments, it is matter for regret that there are no permanent 
colours posseting the artistie capacities of asphalt, madder 
brown, and the old bituminous Yandvkc brown, Cappagh 
brown, burnt sienna, and raw and burnt umber may be employed 
suielv. Little need be said as to the selection of b'aek pigments, 
tor all are permanent. The soot from burning acetylene, 
which ha., recently been introduced, forms a black pigment of 
remarkable intensity. 

Uses.- Hitherto pigments have been considered chiefly in 
relation to the requirements of the painter of pietures. In 
many merely decorative arts, such as the manufacture nl wall- 
papers and the painting ot woodwork and of iron, the pigments 
available are in one direction, that of cost. more restricted, but, 
on the other hand, many alterable or weak pigments are com- 
monly employed. In paints intended for tin* protection of 
iron work, the nature <»t the p'gment introduced is a matter of 
great moni'-nt, for red lead, zinr white and white lead are tound 
to exert a strong protective influence, which is not observed in 
the ease n| tin* vast majority of pigments. There are a number 
of other uses besides those just named lor which special pigments, 
or, more precisely, special paints, are employed. Amongst 
such preparations may be named luminous paints, anti-fouling 
paints, metallic p lints, damp-proof paints, and asbestos and 
other lire-proof paints. 

AuTTfoiu Hi s. - J. tier .til. Vnuitfeu lure of ;:.G\ trail dat'-d 

from 1 hr 2:id Gorman cilitmi l>v \. (_\ Wright (I.o!i«lt»n, 

l Ynriino Cennini, 1 hr Hook oi the Ait , translatcil l*v Mrs 
Herringhrim (London, iSoo); Sir A. H. Church, ('heunAiv o I'l'uirt < 
and Handing (London, 1901); H. Hiust, Vaniter\ Colours, (hh 
avd Varnishes (Lonlmi, 19m) ; S. Mirr/niski, llaiuilnuh dry 
J' :ii brn- F(i!>i 1 kjt'nit (Vionnn, 1S9S); KilUult (amt others), I'ldrmuft 
dc coulcuvi (Laris, iS.sp. ( \. II. ('.) 

PIGOT, GEORGE, Laron (1710-1777). English governor oi 
Madras, was born on the 4th of March 17 19 and entered the 
service of the East indin Company in 1730: alter nineteen vinrs 
he berime governor and commander-in-chief of Madras in 1755.. 
ILivinj delended this ]>I:t« 0 against tin* French in T758 5(1 and 
oenipied Pondicherry on belialt n, th * com] winy, he resigned his 
office in November t 7K3 and returned to England, being made a 
baronet in 17(14. Jn the following vear he obtained a seat in 
parliament, and t hi s ho retained until his death; in 17f.fi he was 
created an Trssh furr as Laron Pigot. Returning to India in 
1775 to occupy his former position at Madras. Pigot was at or.ee 
involved in a fierce quarrel with the majority of his council, 
which arose out of the proposed restoration of the rajah of 
Tanjore. The governor was arrested by order of his opponents, 
and was still a prisoner when he died on the t it It of May 1777. 
Meanwhile the conduct of Pigot was censured bv tin* court of 
directors in England and the order for his restoration was 
followed immediately bv another for his recall. This happened 
about a month after his death, but before the news had reached 
England. In 1770 the matter was discussed in parliament, 
and four of those who were responsible for his arrest were tried 
and were fined /Toon each. Pigot, who left several illegitimate 
children, was never married, and his barony became extinct.^ 

Two of th** governor's brothers u i re inert of repute. Sir Rmiu.rt 
P inor (1720 1790), who succeeded to the baronetcy, commanded his 
regiment (tin* ySth) at the battles ot Lexington and Hunker Hill 
during the War of American Independence. He been nm a lmuteminl 
general in 17S2. The other brother, Huoh Pioot (r. 1721 1702), 
was a sailor. After some years of service he became an admiral 
and commander-in-chief in the West Indies in 17S2. One ot hr. 
sons w;i , Gi !i< :,l1 Sir Hi.xky Lush ( i 7* ^ * 1010), and Another v.e. 
Huc.rr Pm.ui (17O0 1797), a captain in the navy, who \va> murdtreil 


during a mutiny in September 1707 while in command oi the 
“ 1 Immune. 

PIG-STICKING, or IIoc-I I pntinh, the eh. !:;e m the wild 
boar, as a sport, on horseback with the spe.tr. The ch.\.»e on 
foot was common among ancient peoples, and in Ceiiual Europe 
has lasted to the present day, although, on account of tlx* 
introduction of tire arms, the spear has gradually become an 
auxiliary weapon, used to give the dntf' tic gii'nc In a wounded 
animal. The modern sport is the direct descendant nl bear 
spearing which was popular in Lengal until the beginning u| 
the 19th century, when the bears had become so a arce that 
wild pigs were substituted as the quarry. The wmpoii used 
by the Lengalese was a short, heavy, broad- bind- d ja,velin. 
Lritish ofiieers introduced the spear or lance and this h. s become 
the recognized method of hunting wild pigs in lt.dia. The 
season for hunting in northern India, the present headquarters 
of the sport, is 1mm February to July. 'I lie best hoi..c:; should 
be quirk and not too big. 'lwo kinds of weapon are 1 .,cd. The 
long, or underhand, spear, weighing front two to tin*, c pounds, 
has a light, tough bamboo shall, lrnm si veil to eight feet long, 
armed with a small si eel head ol varying shape. Hits spear >s 
held in the hand about two-thirds the distance lrnm the point, 
with the knuckles turned down and the thumb along the shaft. 
The short, or jobbing, spear is from six to six and a half feet 
long, and somewhat heavier than the longer weapon. It is 
grasped near the butt, with the thumb up. Although easier 
to handle in the jungle, it permits the nearer approach oi the 
boar and is therefore more dam-emus to man and mount. 

Having arrived at the bush-grown or marshland haunt of 
the nigs, the quarry is “ reared." i.e. chased out ol its cover, 
by a long line of beaters, usually under the command of a 
mounted shihati . Sometimes dugs and guns loaded with small 
j shot are used to induce an animal to break rover. J he mounted 
sportsmen, placed on the edge of the cover, attack the pig as 
soon as it appears, tin* honour of “ first spear," or “ spear ol 
honour," i.e. the thrust that first draws blood, being ninth 
coveted. As a startled or angrv wild boar is a la.it runner and 
a desperate fighter the pig-sticker must possess a good eve, a 
steady hand, a firm seat, a cool head and a courageous heart. 
For these reasons the military authorities encourage the spoit, 
v.hii h is for the most part carried on bv the tent <lubs ol the 
larger Indian stations. 

The following te. li nit ;l 1 terms are used. “Frank,’' a buar 
eii' Insure. “ Jliuw,” tin* leniari-l , a common imer fur I mat . 

Jink ’’ (of the hoar), ft) turn sharply to one side. “ Nullah, ’* 
a dry w.i t<T » < nirsc. “To pig,” Ln hunt tin* hoar. “ Lni'T 1h'* 
hoar’s tootnriul. “ Lueging,” tracking the hoar. “ I \ i d < * to hog,” 
to hunt the Reir. “ Knot mgs,” marks of the pig's snout m the 
ground. “ Sauglicr " (or " singular "), a hoar t li.it has separated 
|p»m 1 ho “sounder.” Suiindor," a family ol wild m\ me. 
"Squeaker,” a pig under tlircu years. Tu*.k< r," a lull-grown 
1 10a .*. 

Seo / Vg -St irk ini* or floq-f hnilinq, hy K. S. S. Ladun Low ill 
(Taunton, i,s.xr>). 

PIKE, ZEBULON MONTGOMERY (1771) 1814), American 
explorer and soldier, was horn in Laruherton (now a j »a 1 1 ol 
Trenton), New Jersey, on the 5th of January 1779. son ol 
Xebulon Like (1751- 1 S3 j), an oflicef in tin* American army. 
He entered his father's company as a cadet about 1704. and 
Ivcame an ensign (or second lieutenant) in 1 7* '<> and lust lieu- 
tenant in the same year. On the 9th of August 1805 he started 
with twenty men from St Louis to explore the hear 1 waters of 
the Mississippi. At Prairie du Linen lie met some Chippewa 
chiefs and induced them to expel the whisky traders among 
them and to make peace with the Sioux; at tlu* Falls of St 
Anthony (Sept. 23) he bought a tract 9 m. square at the mouth 
of the Si Croix for a fort ; and at Little 1'alls (in the middle of 
October) he built a stockade, w here he left seven men. He 
reached Leech Lake (“ Lake La Sang Sue"), whiili lie called 
“the main source of the Mississippi," on the 1 st of Fibruary 
iSnfi; went 30 m. farther to (ass Lake (“ Led Cedar ”); and, 
after woikitig against Lritish influences among the Indians, 
lurried bark, and went down the Mississippi from Dean Creek 
to St Louis, arriving on the 30th of April. In 1806 he was 
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ordered t<> restore to their homes 50 Osages, redeemed by the 
United States government from Botawatami, and to explore 
the count; v. lie started on the 15th of July; and went north 
along tin.- Missouri and the Osage into the present state of 
Kansas and probably to the Republican River in the south ol 
llie present Nebraska, where on the 29th of September he held a 
grand council of the Pawnees. Then (early in October), turning 
nearly south, he marched to the Arkansas River, which he reached 
on tie' i.ph oi October, and up which (after the 28th with only 
1 b men) he went to the Royal Gorge (Dec. 7), having first 
seen the mountain called in his honour Pike's Peak on the 
23rd of November; and then went north-west, probably up Oil 
( 'reek from Canon City. In searching lor the Red River he came 
to the South Platte, marched through South Park, left it by Trout 
( reck Pa: ^ struck over to the Arkansas, which he thought was 
the Red River for which he was searching, and, going south and 
south-west, came to the Rio Grande del Norte (about where 
Alamosa, Conejos county, Colorado, is now) on the 30th of 
January 1807. Thereon the 26th of February he and a small 
number of his men were taken prisoners by Spanish authorities, 
who sen t him first to Santa Fc, then to Chihuahua to General 
Salcedo, and bv a roundabout way to the American frontier, 
where he was released on the 1st of July 1807. He was promoted 
captain (August 1806), major (May 1808), lieutenant-colonel 
(Dec. 1809) and colonel (July 1812). In 1808 he tried in vain to 
get an appropriation from Congress for himself and his men. He 
was mi In ary agent in New Orleans in 1809 1810, was deputy 
quartermaster-general in April— July t8t2, and was in active 
service in the war of 1812 as adjutant and inspector-general in 
t lie campaign against York (now Toronto), Canada, and in the 
attack <>n York on the 27th of April 1813 was in immediate 
command of the troops in action and was killed by a piece of 
rock which fell on him when the British garrison in its retreat 
set fire to the magazine. 

His Aic aunt of an Expedition to the Sourcrs of the Mississippi and 
through the IlY.sfrrH Parts of Louisiana . . . and a Tour through I 
the Intenor Parts of Nnv Spain was published at Philadelphia 
in 1 tt 1 < > ; was n prinled and rearranged in London in tStt; and was 
7 hi I >1 i did 1 in a French version in Paris in 1N12, and a Dutch version 
at Amsterdam in 1812 1813. The standard edition with memoir 
and notes by Flhott Cones was published m three volumes in New 
York. 111 1803. Some of Pike’s papers taken Irom him in Mexico 
are now in the Mexiean art hives (Section de Asuntos Intcr- 
natiou.des t:avi 1817-182]), and the more important were pub- 
lished by 11 . K. Bolton in the American Historical h’erieiu 
(1 907-1908). xiii. 798-827. See the sketch by Henry Whiting 111 
senes 2, vol. v., ol Jared Sparks's Library of American Biography. 

PIKE, fresh- water fishes generally distributed over the rivers 
and lakes of Europe, northern Asia, and North America, and 
forming a small family (Esocidae) of soft-rayed fishes. They are 
readily recognized by their elongate compressed body covered 



European Pike {Esox lucius). 

w ith small scales, a long head, long and spatulate snout, and very 
large mouth armed with strong and long teeth in the jaws and 
broad bands of smaller teeth on the palate and tongue. The 
teeth point backwards or can be depressed so as to offer no 
obstruction to any object entering the gape, but prevent its 
withdrawal in the opposite direction. The dorsal and anal 
fins are placed far back on the tail, thus greatly increasing the 
propelling power of the fish, and, although pike are bad swim- 
mers and lead rather a Sedentary than a roving life, they are 
excelled by no other fresh-water fish in rapidity of motion when. 


by a single stroke of the tail, they dash upon their prey or dart 
out of reach of danger. In the Old World one species only is 
known ( Esox lucius), which prefers lakes and sluggish reaches 
of rivers to strong currents or agitated waters. Its eastward 
range in northern Asia is not known; it extends into Lapland in 
the north and into central Italy and the vicinity of Constanti- 
nople in the south, but is absent in the Iberian Peninsula. The 
European species occurs also in North Americ a, and is common 
in the eastern United States southwards to northern Ohio. But 
North America is tenanted by other species of pike besides, of 
which the largest is the muskelunge or maskinonge of the Great 
Lakes (Esox twin Hot) ; it commonly attains to the large size which 
is exceptionally recorded of Esox lucius. 'Ihe other American 
pike are of smaller size, and generally named “ pickerel ” ; but 
opinions as to the distinction of the species differ widely among 
American ichthyologists. The European pike, like its brethren, 
is the most voracious of fresh-water fishes; it probably exceeds 
the shark, to which it has been compared by many writers, in 
the relative quantity of food it consumes. Large specimens 
will seize rats or water-voles, and are said to attack even foxes 
and small dogs. Individuals of from 40 lb to 50 lb are 
not scarce, but captures of much larger ones are on record. 
Pike are wholesome food, and muc h esteemed in inland countries 
— the smaller (of 20 to 24 in. in length) being preferred to 
the larger individuals. They are prolific, and not easily exter- 
minated in a water in which they have been once allowed to 
spawn. According to season and climate they spawn in April 
or Mav, and sometimes as carlv as Ecbruarv. 

PIKE, a word which, with its collateral forms “ pick ” and 
“peak," has as its basic meaning that of anything pointed or 
tapering to a point. The ultimate etymology is much disputed, 
and the interrelation of the collaterals is very contused. In 
Old English there are two forms (pic), one with a long and the 
other with a short vowel, which give “ pike ” and “ pick ” 
respectively. The first form gave in the 15th century the 
variant “peak,” first with reference to the peaked shoes then 
fashionable, fckyd sclmne. In Romanic languages are found 
Fr. pic.. Span, pico, Ital. piccare, to pierce, Ac. There are also 
similar words in Welsh, Cornish and Breton. The Scandinavian 
forms, c.g. Swed. and Nor. pih, are probably taken from English. 
While some authorities take the Celtic as the original, others 
I look to Latin for the source. Here the woodpecker, plcus t is 
referred to, or more probably the root seen in spied , ear of corn, 
and spina, prickle (English spike, spine). The current differen- 
tiation in meanings attached to pike, pick and peak are more or 
less elearlv marked, though in dialects they may vurv. ( 1 ) Pike : 
Apart from the use as the name of the fish (see above), 
probably a shortened form of pike-fish, from its sharp, pointed 
beak, the common uses of the word are for a long halted weapon 
with sharply pointed head of iron or steed, the common weapon 
of the font soldier till the introduction of the bayonet (see Spkak 
and Bayonet), and for a bill with a pointed summit, appearing 
chioflv in the names of such hills in Cumberland, W estmorland 
and north-west Lancashire. Tt may he noticed that, the pro- 
verbial expression “plain as a pike-staff” appears originally 
as “ plain as a park-staff,” the flat plain sided staff on which a 
pedlar carried and rested his pack. The use of “pike” for a 
highway, a toll-gate, &< ., is merely short for “ turnpike.” (2) 
Pick : As a substantive this form is c hiefly used of the common 
tool of the* navvy and the miner, consisting of a t un ed double- 
ended head set at right angles to the handle, one end being 
squared with a chisel edge, the other pointed, and used for 
loosening and breaking hard masses of earth, coal, &c. (see 
Tools). The other name for this tool, “ pic kaxe,” is a corrup- 
tion of the earlier pikoys , Fr. picois, M. Lat. picosium , formed 
from Fr. pic , the termination being adapted to the familiar 
English “ axe.” The sense-development of the verb “ to pick ” 
is not very clear, but the following meanings give the probable 
line : to dig into anything like a bird with its beak, in order to 
extract or remove something, to gather, pluck, hence to select, 
choose, ft) Peak : The chief uses are for the front of a cap 
or hat projecting sharply over the eyes, for the part of a ship’s 
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hold where it narrows towards the bow*, tlu* fore-peak, nr 
Inward* tin* stern, the after-peak, tor the top corner of a sad 
extended by a gatt, or for the projecting end of the g\tfl itself, 
and tor a pninied nr ('ouieal top of a hill nr mount no. 'I he 
n.'iin' lit i In- big’* lable laiul d'-met in DcrhvHiirc E. nut to bn 
nnnnn' ted with this wnid, but piohubb retain* the name oi an 
old I ugli-h demon. / V<n (*oe Peak. Tuk). 

PIKE-PERCH {Lin loperca). In di-w. c**r fishes nlojely allied 
to the perch, but with strong mmim teeth standing between 
the smaller teeth ol the. jaw * and palate, 1 h.ey rercn.ble i he pike 
in their elongate body and head, and they are ako most danger- 
ous enemies to other fresh-water tishes, though they eompensate 
for their destruetiveness hv the excellent flavour of their tlesii. 
in Europe two speeies occur, tlu* more celebrated being the 
** Zander " of North Germany or “ Schiel " of the Danube 
(Liu /iif't’icti ' uuiuh.i ); sltange to sav, it is absent in the system j 
of the Rhine. It prefer* the quiet water.-* of large river* | 
and dear (h ep lakes, in which it reaches a wiighi of 25 lh J 
or 30 ll>. Idle second {Litciopaoi icol^en s is ) i* limited to rivers j 
in smithcrii Russia and Hungary. In North America several j 
pike-peo he* have been described, hut in the most recent works ■ 
only two ate dist iiiguished, viz. Luciopcna unit ticana, which j 
grow* to a weight of 20 il>, and the miuh smaller Lmioperca I 
cuin:-!cn>i<; both are abundant in the C anadian lakes and | 
upper Mississippi, and the latter also in the Ohio. j 

PiKE’S PEAK, a laments peak of the Rampart range of the ! 
Rocky Mountains in Id Paso i oiuitv, Colorado, l .S.A., about ! 

0 m. . of Colorado Spring*. '1 hough surpassed in altitude 
(14,108 It.) by many summits in the state, no other is so well 
known. Tin* commanding appearance of the peak is verv 
line, d’o the south are Cameron ('one (10,085 ft.), Mt Sachet 1, 
Mt Raid ( 15 474 ), Mt Rosa ( 1 1 ,427), and Mt Cliev emit 1 (11407). 
From tin 1 sunnniL the ma.gnith ent Snngiv de Cristo range is in 
the tori gi‘i -mid. while on a clear day not only its southernmost 
Minium, blenea Peak ( 1 4.400 It.) is visible, hut also the Spani: h 
I’eak> (12,708 and 15,025 It.) 100 m. 10 the south, and Lung’s 
Peak 100 rn. to the north, and betw-e.-n them Mt Lincoln, Gray's 
Leak and other giants. At the ha: c of the mountain are 
Maui! oil and Colorado Springs, whence tourists can make the 
asfent of the peak (in summer safe and relatively simple) on 
horseback or by a eog-iailuay, 8*75 in. long (opined ill 1 8<> 1 ), 
whkh makes a total asunt of 8ico ft. (maximum gradient 

1 in 4) to the summit. In 1005 a powerful searchlight was 
ere* ted <>11 t he summit . 

Pikes Peak was discovered in November 1806 hv Lieut. 
/*. imlon M. Pike. He attempted to si.de it, but took tlu: wrong 
path and found himself at the stmumi. of Clay enne Mountain. 
He pronounced the mountain inn limhahle. fn 1819 it was 
sneer- *i ully climbed by the exploring party of Major S. IT. 
Long. 

PILASTER (Ft*, pilastre, med. Lat. pilastrum, from pila. a 
pillar), in anhilec lure, ati engaged pier projecting slightly from 
tlu* wall, and employed to divide uj) and det urate a wall surface 
or to serve a* respond to a column. One of the earliest examples 
(r. 100 u.c.) exists in the piopylaca at Priene in Ada Minor, 
where it lap.-rs towards the top. Pilaste.s have bases 
and capitals and art; frequently fluted like columns. The 
Romans would seem to have preferred .-emi-detac bed eolumm, 
but for tlieir amphitheatres sometimes pilasters are employed, 
as in the upper storv of the Colosseum. Ju the revival of 
(lassie architecture, and especially in Italy, architects seem 
to have ci nsidered that no building was complete without a 
network of pilasters on every storey, and Franco and England 
followed their example; and not only externally but inside the 
great cathedrals and rlmn hes the pilaster is adopted as*tho 
simplest and best wav of dividing the bays. 

PILATE, PONTIUS, the Roman governor of Judaea under 
whom Jesus ChrE-t suffered ( riu ifixion. Of equestrian rank, 
hi* name Pontius suggests a Samnite origin, and his cognomen 
in the gospels, pilcalus (if derived from the pilcus or cap of 
liberty), descent from a freedmam In anv case hf came in 
a.o. 26 from the household of Tiberius, through the influence 


of Scjatuis, to be procurator over part of the Imperial provinc e 
of Syria, viz. Judaea, Samaria and Idumea. He ruled ten years, 
quarrelled almost continuouslx with the Jews— -win in Sejanus, 
diverging from the Caesar tradition, is said to have disliked 
and in a.o. 50 was recalled. Hclore he arri\ ed Tibei in died, and 
Pilate disappears from history. Eusebius relates [Gist. ecd. 
ii. 7) --but three centuries later and on the aulhorit\ of earlier 
writers unnamed - that lu* was exiled to Gaul and («>mmittcd 
suicide at Vienne. 

Pilate 1 -apt tlu* Roman peace in Palestine but with little* 
umlrmianding of the people. Sometimes he had to Held; as 
when lu* had sent tlu* standards, by night, into the Holy ('its , 
and was besieged for live days by suppliants who had nislied to 
C aesarea ( (os. Ant. 51; />. /. ii. lx. 2, 5); and again when 
lu* hung up inscribed shields in Jerusalem, and was oidered hv 
Tiberius to remove* them to the* other citv (Philo ad ( , iium 48). 
Sometimes he struck more promptly ; as when the mob protested 
against hi* using Ilu* Templo treasure 1 to build an aqueduct 
for Jerusalem, and he eli.-guisecl his soldiers to dispe rse them 
with dub* (Jos. Ant. x\iu. 5, 2); ur when he* “mingled the 
blood’’ of some! unknown Galileans ‘‘with their s.wiiliecs" 
(Luke xiii. 1); or slew the Samaritans who came to Mt 
Gerizim to dig up sae*rod vessels hidden by Moses tl ere (Jos. 
Ant. xviii. 4, 1) an incident which led to his recall. Philo, 
who tells how any suggestion of appeal by the* Jews L* * 'Tiberius 
enraged him, sums up tlieir view of Pilate in Agripp.fs words, 
as a man 44 inflexible, mere iless, obstinate." 

A more discriminating light is thrown upon him by the New 
! Testament nairatives of the trial of Jesus. They illustrate 
the* right e*f review or recognitio which the* Romans retained, 
I at least in capital causes; the e barge brought in this ease of 
j ac ting advirsu s majedatrm populi roniani; the claim made 1>\ 

| esu.s to be a king; and the? result that his judge became 
convinced that the claimant was opposed neither to the public 
peace* imr to tlu* c. ivil supremacy of Rome. 'The* result, is 
explain* el only bv tlu* dialogue, recorded exclusively in John, 
; which shows the ac c used and the* Roman meeting on the highest 
levels of the thought and conscience of the time. “ I am come 
to bear witness unto the truth . . . Pilate answered, Wlmt. 
is truth?" Estimates of Pilate’s attitude* at. this point have* 
I varied infinitely, from Tcrtullian’s, that he* was 44 already in 
conviction a ( iiristi.m " -- jam pro sun cnnscirntia ('In idianns 
, to bacon’s 44 jesting' Pilate,” who would not s1n\ lor a reply, 
j We know only that to his persistent attempts thereafter to get 
> his proposed verdict accepted by the people, came* their latal 
! ansa or, 44 Thou art not Caesar’s friend," and that at last lie 
unwillingly aseende cl the I cm a (in this ease a portable judgment- 
seat, brought lor the dav outside tlu* Praetorium), and A) such 
words as Ibis ad ancon “ delivered Him to be (Tiuilicd." 

Pilate's place in tlu* Christian tragedv , and perhaps also in 
tin:* Creed, stimulated legend about him in two directions, equally 
nnhistoric al. 'The Gospel of X icode mu.s, written hv a Cluistian 
( poshhlv as earlv, Tis« hendorf thought, as the middle of the 
2nd centurv), repeats the trial in a dull and diluted way; bill 
adds not only alleged evidence of the Resurrection, but tlu* 
splendid vision of the descensus ad infbos — the whole professing 
to lu* recorded in the Acta Pilati or oflieial records of the governor. 
'The Epistola Pilati gives Pilate’s supposed account to 'Tiberius 
of the Resurrection; and the Pan/dosis Pilati relates how 
'Tiberius condemned him and his wile Proclu or Proeula, both 
Christian converts. All tins culminates in Pilate being canon- 
ized in the Abyssinian Church (June 25), and his wife in tlu* 
Greek (Oct. 27). On the cither hand the Mors Pilati tells how 
when condemned by the emperor lu* committed suicide; and 
his bod\', thrown fust into the 'Tiber and then the Rhone, 
disturbed both waters, and was driven north into “ Losania,” 
where it was plunged in the gulf near Lucerne and below Mt 
Pilatus (originally no doubt Pilratus or cloud-capped), irom 
whence it is raised every Good Friday to sit and wash unavailing 
hands. 

1 1 1 ui.iociK a PHY. For legends sec; Tisvdienclorf’s. hvcnizeha apo- 
cYVphu (1805) and Apocryphal Gospels, Ante-Nkene Lib. (1880). 
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The earlier Pilate literature, to the extent of 1 10 treatises, chi' fly 
(>: the 17t.lL and iNth u'lit uries, is enumerated in G. \. Mullti’s 
Pontius Pilatit s’ drr funftt ’ Prokurutov run J udda (Stuttgart, iSUX). 
See in loin in the follow m;; I* mulish or translated histories of the 
lilt* or linn ol Josu-., Theodor Keini. 1 *'.. Sehiinr, A. Idlerslieim, 
| P. Lane', Hernhurd Weiss and K. XV . Farrar; t\.\ post for (i.SS^), 
j). lo/and ( 1000) ji. 50; also II. Peter," Pontius Pilat us, der rdmische 
Landpflcgt r 111 juilaa,” in A 'rue Jalnb . /. d. h 7 . Altcrtum (1907). 
Sir Janu s l'’it/|ames Stephen, in hm Lthnlv, Ju/ualitv and P'ratrrmtv 
( 1 «S 7 ^ ) , p. 07, starts flu* question, *’ Was Pilate right in crucifying 
C hrist his somewhat paradoxu at answt r 1; 1 ritieised in I he Ttuil 
0/ Jesus Christ, a Irqal nmnoifi aph, hy A. Taylor limes ( 1 >;«>* ») . 

(a: t. t.) 

PILATUS, LEO, or Leontius (Lkonzio Pii.atoJ (d. 13116), 
cm* ol the earliest promoters ol Greek studies in western 
I’u rope, was a native of ThcssalomVa. According to Petrarch, he 
was a ( ala hrian, who posed as a Greek in Italy and as an Italian 
abroad. In 1360 he went to Florence at the invitation of 
Boccaccio, by whose 1 influence he was appointed to a lectureship 
iu (heek at the Studio, the first appointment of the kind in the 
west. Alter three years lie accompanied Boccaccio to Venice 
on a visit to Petrarch, whom he had already met at Padua. 
Petrarch, disgusted witli his manners and habits, despatched 
him to Constantinople to purchase MSS. of classical authors. 
Pilat us soon tired of his mission and, although Petrarch refused 
to receive him again, set sail for Venice. Just outside the 
Adriatic Gulf he was struck dead by lightning. His chief 
important e lies in his connexion with Petrarch and Boccaccio. 
He made a bald and almost word for word translation of Ilomer 
into Latin prose for Boccaccio, subsecjuentlv sent to Petrarch, 
who owed his introduction to the poet to Pilatus and was anxioi. ; 
to obtain a complete translation. Pilatus also furnished 
Bon act io with the material for his genealogy of the gods, 
in whith he made an ostentations display of Greek learning. 

Set* Gibbon, heihnt • and Fall, cli. no; G. Voigt, hie \V icderhclchun" 
dcs (Lren^ihni Allntlnnus (ittQ}); II. Hotly, hr (itaeris iilustrdms 
(17 j-j); ( b Tir.tbnschi, Storm della Icttcnituva italiana , v. <x)i. 

PILAU, a favourite Eastern di.->h, consisting essentially of 
rice, boiled with mutton or other meat, fowl or fish, and flavoured 
with spices, raisins, «N<\ The word appears in Persian, Turkish 
and Urdu, and has been adapted in Fa iropean languages. The 
form pilaff, showing the 'Turkish pronunciation, is also common. 

PILCHARD (in earlier 16th century forms pylcher, pilchar ; 
of unknown origin; the Fr. pilseir is adapted lrom Fng.), Clupca 
pilchard us. a fish of the herring family ( Clupcidac ), abundant 
in the Mediterranean anti on the Atlantic coasts of Europe, 
north to the English (‘hannel. Sardine is another name for the 
same* ii.di, which on the coast oi Brittany anti Normandy is also 
t'alied celan or eiieren. It is readih distinguished from the 
other European spei ics of Clupca. The operculum is sculptured 
with ridges radiat ing and descending towards the subopcreulum ; 
the stales art* large, about thirty along the lateral line, deciduous; 
the ventral tins are inserted below', or nearly below', the middle 
uf the base of the dorsal tin; the dorsal fin has seventeen or 
eighteen, the anal from nineteen to twenty one rays. A small 
Mat kid. spot in the scapular) region is very constant, and 
sometimes succeeded b\ other similar marks. 1 here are no 
teeth on tht; palate; pyloric appendages exist in great numbers; 
the vertebrae number filty-three. The pilchard is one of the 
most impoitatil fishes ot the English Channel. Lt spawns at 
a distance lrom the shore, and its eggs are buoyant, like those 
t »!’ many other marine fishes and unlike those ol tlu* hciring, 
which arc adhesive and demersal, i.e. develop under water. 

I he egg of tlu* pilchard is very easily distinguished from other 
pelagic eggs hy the unusually large space separating the vitelline 
membrane from the contained ovum. Spawning lakes place 
in summer, flit* season extending from | line to October. When 
commencing' their migrations towards the land the shoals 
consist of countless numbers, but they break up into smaller 
companies near the shore. Pilchards feed on minute crustaceans 
and other pelagic animals and require two or three years before 
they attain their full size, which is about 10 in. in length. 
The sardines of the west coast ol France, which are tinned in oil 
lor export, are immature fish of the same stock as those taken 


on the coasts of Cornwall; they arc 5 to 7J in. in length, and 
though such fish occur also on the Cornish coast it is only in 
small numbers and for brief periods. In the Mediterranean 
the sardine does not exceed yj in. in length when mature. 
On the Pacific coast uf America, in New Zealand and in japan 
a pilchard occurs ( Chi pea sagax) wliit'h in its characters and habits 
is so similar to the European pilchard that its genera! utilization 
is deserving of attention. Immense shoals are reported to visit 
the east coast of Otago every year in February and Man'll. 
Clupca sconibrina is the 44 oil sardine ” of the east coast of India. 

(J. kb) 

PILE, an homonymous word, of which the main branches 
are (i) a heap, through Fr. from plla, pillar; (2) a heavy beam 
used in making foundations, literally a pointed stake, an adapta- 
tion of Tat. pilum % javelin; (3) the nap on cloth, Lat. pi Ins, 
hair. I11 the first branch the Lat. pi/a (for />/g/a, from root of 
patn*cn\ to fasten) meant also a pier or mole of stone, henc e any 
mass ot masonry, as in Fr. pile. In English usage the word 
chiefly means a 44 heap ” nr “ mass ” of objects laid one on thy 
top of the other, such as tin* heap of faggots or other combustible 
material on whit h a dead body is cremated, “ funeral pile,” 
or on which a living person is burnt as a punishment. It also is 
applied to a large and lofty building, and specifically, to a stand 
of arms, “ piled ” in military fashi< n, and to the series of plates, 
“ galvanic ” or “voltaic piles,” in an electric' battery. The 
modern 44 head and tail ” of a coin w as formerly “ cross and pile,” 
Fr. croix ct pile , in modern Fr. face ct pile. In the older apparatus 
for minting the die for the reverse was placed on a small upright 
pillar, pile, the other oil a puncheon known as a 44 trussed ” 
(Fr. trousseau). The common name of the disease of haemor- 
rhoids (//.?».) or 4 * piles” is probably an extension of this word, 
in the sense of macs, swelling, but may be referred to t hi* Lat. 
pita, ball. The name ol the pilum , or heavy javelin (lit. 
pounder, p-'stle, from pinsere. pisere, to beat), the chief weapon 
of the ancient Roman infantry, was adopted into munv Teutonic 
language.*, in tlu* sense ot dart or ar row , cf. Germ, Pjcil ; in English 
it was chiefly used of a heavy stake with one end sharpened, 
and driven into s\vamp\ ground or in the hereof a river to form 
the liml foundations for a building; the primitive lake dwellings 
built on “ piles ” arc also known as “ pile dwellings.” For the 
use of piles in building set* Foundations and Bkipr.Es. fn 
heraldry a. charge represented bv two lines meeting in the form 
of an arrow-head is known as a “ pile,” a direct adaptat ion prob- 
ably of the Lat. pilum. The division of tin’s intricate word, 
followed here, B that adopted bv the Xao h'.nylish Dictionary; 
other etymologists (c.g. Skeat, b'Jym. Dir/., 1.S9S) arrange the 
words and their Latin originals somewhat differently. 

PILGRIM, a wanderer, traveller, particularly to a holy place 
(see Pn,<;imi \<;k). The earliest English forms are pilcjrim or 
pclcgrim , through Fr. pelerin (the original (). Fr. pclcyrin is 
not found), from Lat. pcrcyrinu v, a stranger, foreigner, partini 
larlv a resident alien in Rome (sc** Praetor and Roman Law). 
The Lat . perever. from which J'crcyrinus is formed, meant 44 from 
abroad,” 44 travelled through many lam Is ” (per, through, 
and ayer. couulrv ). 

It was customary for pilgrims to bring back as proof of their 
pilgrimage to a particular shrine or holy place a badge, usually 
made of lead or pew ter, bearing some figure or device identifying 
it w ith the name or pkmc. These 44 pilgrim signs ” are frequently 
alluded to in literature notably in tlu* Canterbury Tales and in 
Tiers Plowman. The British Museum and the Muser Glunv in 
Baris hive fine collections of them, mainly dredged from the 
Thames and the Seine. The badges were generally worn 
fastened to the pilgrim’s hat nr cape. Among the best known 
arc fliost* of the cockle or scallop shell of St fames of Composlclla 
in Spain; the “ vcrnielc,” a representation of the miraculous 
head of Christ; the vera icon , true image, on St Veronica’s 
handkerchief, at Rome, or of the Abgar portrait at Genoa, cf. 

“ a vcrnicle haddc he sowed on his rappe ” (Cant. Tales , “ Prol.” 
6K5); the Amiens badge of the head of John the Baptist on the 
charger, tlv* cathedral claiming the custody of the relic from 
1206 (fig. 1); and the palm branches or cross of palm leaf, the 
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badge of tie “ Palmers ” pilgrimage to the IIolv Land, The 
most common of the English pilgrims’ signs are those of the 
shrine of Thomas l locket at Canterbury, the greatest centre 
of pilgrimage in England. These take a variety of forms. 



(From Andrew-. c*.-. ■. -/ (From AmlrtwV Chun h Treasury.) 


Fio. i.- Pilgrims Si^n, from Fu;. 2. — Pilgrim's Sign, iiom 
the catheilr.d at Arnicas. Canterbury. 

sometimes a simple T, sometimes a bell marked rampana Thome , 
the Canterbury bell, most often a figure* of the saint, sometimes 
seated, sometimes riding on a horse, and carrying his episcopal 
cross, and with hand uplifted in bi nediction (fig. 2). Some- 
times the badges took the shape of small ampullae , or vases, 
as in the case of the badges of the shrine of Our Lady of 
Walsingham, which were marked with a \Y and crown. 

See W. Andrews, Church Trcasioy (189s), article “ Pilgrims’ 
Sign*,” by Kcv. G. S. Tyack; and Guide to Medieval Room , British 
Museum , p. 

The English “ Pilgrims ilTy.” — From Winchester, in Hamp- 
shire, to Canterbury, in Kent, runs a road or way which can 
still be traced, now on the present made roads, now as a lane, 
bridle path, or cart track, now only by a line of ancient yews, 
hollies or oaks which once bordered it. To this old track the 
name of pilgrims’ way ” has been given, for along it passed 
the stream of pilgrims coming through Winchester from the south 
and west of England and from the continent of Europe by way of 
Southampton to Canterbury Cathedral to view the pkue of the 
martyrdom of Tlmmas Berket, in the north transept, to the relics 
in the crypt where he was first buried after his murder, in 1170, 
and the shrine in the Trinity Chapel which rose above his tomb 
after the translation of the hotly in 1220. There were two 
festivals for the pilgrimage, on the 29th of December, the day 
of the martyrdom, and on the 7th of July, the day of the transla- 
tion. The summer pilgrimage naturally betaine the most 
popular. In 1538 the shrine was destroyed and the relics of 
the saint scattered, but the great days of the pilgrimage had 
then passed. Erasmus gives a vivid picture of the glories of 
the shrine anti of all that was shown to the pilgrims on his visit 
with Colet to Canterbury in 1514. 

The principal villages, towns and places near or through w hich 
the wav passed are as follow : Winchester, Alresford, Ropley, 
Alton, Farnham (here the way follows the present main road), 
Seale, Puttenharn, by the ruined chapel of St Catherine, outside 
Guildford, near where the road crosses the \\ cy al>o\e Shalford, 1 
and by the Giapclof St Martha, properly of “the martyr,” now- 
restored and iiM d as a church, Alburv, Shore, Gomshall, Dorking 
( near here the Mole is crossed), along the southern slope of Loxhill 
to Reigate, then through Gatton Park, Merstham, Otford, 
Wrotham, after which the Medway was crossed, Durham, past 
the megalithic monument Kit’s Cotv House, and the site of 
Box ley Abbey, the oldest after Waverley Abbey of Cistercian 
houses in England, and famous for its miraculous image 0/ the 
infant saint Rumbold, and the still more famous winking rood 
or crucifix. The road passes next by Ilollingbourne, Lcnham 
and Charing. At Otford, Wrotham and Charing were manor- 
houses or rather palaces of the archbishops of Canterbury; at 
Ilollingbourne was a manor of the priors of Christchurch. After 

1 Shalford Fair, the chapels on the; two hills and the Surrey hills 
are probably the scene of Bunyan's Pilgrim's Progfes^, see K. 
Kenouard James, Notes on the Pilgrim's Way in West Surrey (1871). 


Ilollingbourne come Westwcll, Eastwell, Boughton Alupli, 
Godmersham, Chilharn Castle, anti then at Harblcdown, where 
arc the remains of the Hospice of St Nicholas, the load joiin 
Wat ling Street, by which came the main stream ut pilgrims 
from London, the North and the Midlands. 

This road, although its name of the Pilgrims’ Way has for 
long confined it to the road by which the pilgrims came to 
Canterbury from Winchester, follows a far older traik. Right 
back into British and even older times the main direction which 
commerce and travellers followed across southern and western 
England to the Straits of Dover and the* Continent lav from 
Canterbury along the southern chalk slope of the North Downs 
to near Guildford, then by the Hog’s Back to Farnham. At 
this point the oldest track went across Salisbury Plain towards 
Stonehenge and so on to Cornwall. From Farnham westward 
the only portion of this the oldest track that can now be traced 
is a small portion that still bears the name of the Harrow (i.e. 
hoary, old) road. It was in early times abandoned for the 
road from W inchester to which the stream of travel and com- 
merce from the Continent and the south and south-west of 
England was diverted. 

The “ pilgrims’ way ” has been traced fully in Mrs Ally's book 
I hr Pilgrims' JPay (1893). anil the older track in the fullest detail 
in Ililaire Belloc’s The Old Road (igo.|). 

The American “ Pilgrim Fathers." — In American history the 
name “Pilgrims ” is applied to the earliest settlers of the colony 
of Plymouth, Massachusetts, and more specifically to the first 
company of emigrants, who sailed in the “ Mayflower ” in TO20. 
They were from the beginning Separatists from the Church of 
England; they had established Independent (Congregational) 
churches ut Srrnoby and Gainsborough early in the 17th cenlurv, 
and some of them had tied to Amsterdam in i6o«S to avoid 
persecution, and had removed to Leiden in the following year. 
They sailed from Delltshaven late in July 1620, from Southamp- 
ton on the 5th of August, from Plymouth on the bth of 
September, and late in December 1620 founded the colony of 
Plymouth, Massachusetts. See Massachusetts, Plymouth, 
and Mayflower. 

PILGRIMAGE (Fr. pelrrinagr, Lat. peregrin alio ), a journey 
undertaken, from religious motives, to some place reputed as 
sacred. These journeys play an important role in most pre- 
Christian and extra Christian religions : in the Catholic Church 
their acceptance dates from the 3rd and 4th centuries. 

I. The Pilgrimage in pre-Christian and non-Chri\lian Religions. 
- To the Germanic religions the pilgrimage is unknown. On 
the other hand, il is an indigenous element, not only in the 
creeds of Asia, but in those of the ancient seats of civilization 
on the Mediterranean. The fundamental conception is always 
that the Deity resides-— or exercises a peculiarly powerful 
influence- in some definite locality; and to this locality the 
devout repair, either in reverence of their god, or in quest of his 
assistance and bounty. Thus, as the cult of a particular divinity 
spreads farther and farther, so the circle expands from which are 
drawn those who visit his sanctuary. 

One of the oldest homes of the pilgrimage is India. There 
the army of devotees tends more especially to the Ganges — 
the hallowed river of Hindu belief. On the Ganges lies Benares, 
the holy city of BrahminLin : and to look on Benares, to visit, 
its temples, and to be washed clean in the purifying river, is the 
yearning of every pious Indian. Even Buddhism — originally 
destitute of ceremonial- -Inn adopted the pilgrimage; and the 
secondary tradition makes Buddha himself determine its goals : 
the place where he was born, where he first preached, where 
the highest insight dawned on him, and where he sank into 
Nirvana. The four ancient sacred resorts are Kapilavastu, 
Gaya, Benares and Kusinagara. 

In Syria, the temple of Atargatis in Tlierapolis was an im- 
memorial resort of pilgrims. In Phoenicia, a similar significance 
was enjoyed by the shrine of Astarte, on the richly-watered 
source of the river Adonis, till, as late as the 4th century after 
Christ, it was destroyed by Constantine the Great. In Egypt, 
the great annual and monthly festivals of the indigenous gods 
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give riso to all manner of religious expeditions. Even among 
liif Israelites, tin; visitation oi certain cull-centres prevailed 
fi.mi remote antiquity; but, when the restriction of Yahwch- 
worship to Jerusalem It id doomed the old shrines, the (ewish 
piigi imago-; were dirccLcd solely to the sanctuary on Ml Mori.i. 

Among the Greeks the habit was no less deeplv rooted. just 
tts the inhabitants oi each town honoured their tutelar deity 
by solemn processions to his temple, so, at the period of the 
Olympic games, the temple of Zeus at Olympia formed the 
goal of multitudes front every Hellenic country. No less power- 
ful was the attraction exercised bv the shrines of the oracular 
divinities, though the influx of pilgrims was not limited to certain 
days, bui, year in and year out, a stream of private persons, 
or embas des from the city-states, came llowing to the temple 
of Zeus in Dodona or the? shrine of Apollo at Delphi. 

The unification of the peoples of antiquity in the Roman 
Empire, and the resultant amalgam of religions, gave a powerful 
impetus to the custom. Tor, as Last and West still met at the 
old sanctuaries of Greece, so and yet more Greec e and Rome 
repaired to the temples of the southern and eastern deities. In 
the shrine of Isis at Philae, Europeans set up votive inscriptions 
on be hall of their kindred far away at home, and it may be 
surmised that even among the festival crowds at Jerusalem a 
few Greeks found phire (John xii. 20). 

The pilgrimage, however, attained its zenith under Islam. 
For Mahomet proclaimed it the duty of every Mussulman, once 
at least in his life, to \ isit Mecea; the result being that the birth- 
place of the Prophet is now the? religious centre of the whole 
Mahommedan world (see Maiiom.medan Religion; Caravan; 
Mhta). 

11 . The Pilgrimage under Christianity . — The pilgrimages 
of Christianity presuppose the existence of those of paganism; 
()r/frla but it would he an error to maintain that the former 

” ' were a direel development of the latter. For primitive 
Christianity was devoid. of any point by which these journeys of 
devotion might naturally have been suggested, it was a religion 
without temples, without sanctuaries, and without ceremonial. 
The saying of the Johannine Gospel— that God is to be; adored 
neither in Jerusalem nor on Geriziin, but that llis true worshipper 
must worship Him in spirit and in truth —is in complete harmonv 
with lhe old Christian piety. And, accordingly, in the an< ient 
Christian literature, we find no trace of a conception that the* 
believer should visit a definite plac e* in order to pay homage to 
his Master. The evolution of the Christian pilgrimage moved 
011 other lines. 

Cicero finely observes that, in Athens, the* glorious archil eel arc 
caused him less pleasure than did l lit; thought of the great men 
whose work was done in its midst — “how here one had lived, 
and there fallen asleep; how here another had disputed, and 
then* lav buried ” (De Lrgg. ii. 2). This feeling was not weakened 
by the advent of Christianity, in fact, we may say that it was 
appreciably strengthened. Cicero had aheady compared the 
sites consecrated by the memory of some illustrious name wUh 
those hallowed by recollections of a loved one. lint with the 
Christian, wle-n his Redeemer was in question, both motives 
coincided : for there the greatest was also the dearest. 

T11 this devotion to the memory of Jesus, we find the* levy i 
to the origin of the Christian pilgrimage : the faithful repaired to 
tl .o-.c* places whic h were invested with memories of their Cord's 
carlhlv life*. Anri these journeys must certainly date from the 
2nd century. For Origcn (cl. 254) mentions that in Bethlehem 
t he cave was shown where Christ was born, and in it the manger 
in which Mary made the bed of her child. The site must have 
been much visited long before this, since Origcn remarks that 
it was common knowledge, even among the infidels, that there 
was the birthplace of that Jesus whom the Christians worshipped 
(Confr. Cels . i. 51). But those who visited Bethlehem must 
certainly have visited Jerusalem and the places there, so rich in 
memorials of their .Master. And the sympathy of Christendom 
soon led them beyond ibis immediate circle. The anonymous 
author of the C ah mintin' ad Craecns, a work of the 2nd century, 
visited the remnants of those cells, in which so legend related — 


the seventy interpreters laboured on their version of the Old 
Testament : nor, when he came to Cumae in Campania, did he 
fail to have shown him the old shrine of the Sibvl {Coll, ad Cr. 
13 and 37). Soon we begin to hear the names of the pilgrims. 
In the course of the 3rd century, as Jerome relates, Firmilian, 
bishop of Caesarea in Cappadocia, travelled to Palestine to 
view- the sai led places (Pc f />. HI. 54) ; while, according to 
Eusebius, a second bishop from Cappadocia, Alexander by name, 
visited Jerusalem in order to pray and acquaint himsell with 
the holy sites, and was there invited by the community to 
remain with them and assume the episcopate of the aged 
Narcissus (Hist. eccl. vi. 1 1). With regard to his own times — • 
the early years of the 4th mitury -the same authority recounts 
that believers kept streaming to Palestine Irom all regions, 
there to offer their prayers at a cavern shown on the Mount 
of Olives {Demolish’. eva,ig. vi. 18). 

This statement, that the Christians of the 3rd and 4th centuries 
were in the habit of visiting Jerusalem for prayer, proves that 
the non- Christian conception of the religious pilgrimage had 
already entered the sphere of Christian thought. That men 
travelled for purposes of prayer implies acceptance of the heathen 
theory of sanctuaries which it is an act of piety to visit. We 
may regret the fact, for it sullied the purity of primitive 
Christian thought. Nevertheless, it. is clear that the develop- 
ment was inevitable. As soon as the non-Christian ideas of 
priests, sacrifices, houses ol the god, and so iorth, were naturalized 
in the Christianity ol the 3rd century, it was but a short step 
to the belief in holy places. 

111 . The Pilgrimage in the Ancient Church . — In the passages 
cited above, Bethlehem and the Mount of Olives figure as the 
main goal of the pilgrim; and on the Mount of 
Olives the mind must naturally turn to the Garden ° Hstm 
of Gcthscmanc and the scene of the Ascension. It may seem 
surprising that there is no mention of Golgotha and the Sepulchre. 
Bill the visitation of these sites was rendered impossible to the 
Christians by the destruction of Jerusalem and the erection 
of the town of Aelia Capitolina. They had not forgotten them; 
hut. the grave was concealed under a mounded earth and stones 

a prohibition probably dating from the siege of tin* city and 
'Lit ns's attack on the second wall. On the summit of this 
mound there stood, in the days of Eusebius, a sanctuary of 
Venus (lvis. J it. ('oust. iii. 26, 30). The Sepnlehre and the 
llill of the (Yueilixion were lost to the Christian pilgrim; and, 
consequently, before the era of Constantine, the one holy site 
in the town of Jerusalem was the so-called Coenacnlmn , which 
received its name in later years. It lay south of the eitv, near the 
outer wall, and, if Kpiplianius is to be believed, was aheady in 
existence when Hadrian (130-131) visited Jerusalem (Pc mens. 
14). It was regarded as the house*, in which- according to the 
Acts of the Apostles (xii. 12 sqq.) — Marv, the mother of John 
Mark, lived; and the belief was that there the lord held the 
Last. Supper, and that there the eleven assembled after the 
Ascension. It was there, also, that the scene of the Pentecostal 
effusion of the Spirit was laid (rf. Cyrill. Jlierus. Cat. xvi. 4). 

The pilgrimage to Palestine received a powerful impetus 
from the erection of the* memorial churc hes on the holy sites, 
under Constantine the Great, as described by Eusebius in his 
biography of the emperor (iii. 25 sqq.). At the order of Con- 
stantine, the shrine of Venus above mentioned was destroyed, 
and the accumulated rubbish removed, till the ancient rock- 
foundation was reached. There the cave was discovered in 
which Joseph of Arimathea had laid the body of Jesus; and 
above this cave and th'* Hill of the Crucifixion the imposing 
church of the Holy Sepulchre wxis built (a.i>. 326-336). The 
ehfirc hes in Bethlehem and on the Mount of Olives were erected 
by Helena, the mother of Constantine, who herself undertook 
the pilgrimage to the- TToly Land. These churches were then 
endowed with new sanctuaries of miraculous powers; and relies 
of Christ were found in the shape of the Cross and the nails. 
Eusebius, the contemporary of Constantine, is ’silent on this 
point. "Ii) his rontinnators, on the other hand, ii is an established 
fact that Helena brought all three crosses to light, and ascertained 
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the genuine Cross by the instrumentality of a miracle, 
in addition to discovering the nails of the Crucifixion (Rutin, 
i. 7; Socr. i. 17; Sozomen. ii. r ; Theod. i. 17). it is impossible 
to fix the date at which the supposititious relies were introdueed 
into the elnireh of the Sepulehre : it is certain, hovvev cr, that 
in the 5th century the (Voss was there preserved with scru- 
pulous reverence, and accounted the highest treasure of the 
sane tn. try. 

After the 4th century, monks and nuns begin to form no 
inconsiderable part of the pilgrimages a hu t which is especially 
manifest from the numerous notices to be found in Jerome, 
and the narratives of Theodoivt in the Hislaiia religiosa. In 
fact, many were inclined to regard a journey to Jerusalem as 
thi' bound vu duty of e\erv monk an exaggerated view which 
led to energetic* protests, especially from Gregory of Nvsmi. 
who ( imposed a monograph on the pilgrimages /V i is r ; 
aJcir.it UitrosiL). Jerome, like Gregory, insists on the pout 
that residence in Jerusalem has in itself no religious value : 
it is not locality, but eliaraclir, that avails, and the gates oi 
Heaven arc as open in Britain as in Jerusalem (Ep. 5S, 3). 
Tiiese uttcranees, however, must not Ik* misinterpreted. They 
are not directed against the pd. ;rirnage in itself, nor eun against 
the belief that praver possesses sp<‘< ial effu aev on s.icred 
ground, lull solely against the 1. xaggerated developments of 
the system. 

The tlvologians of the 4th and 5th centuries were at one 
with the nui.-scs in recognizing the religious uses of the pilgrim - 
ag s. Jerome in particular eonsiibred it an act of faith for a 
man to oT.r liG prayers where the feet of the Lord had stood, 
and the traces of the birth, of the Cross, and of the Passion were 
still to he seen (Ep. 47, 2 ). 

We may gain some impression of the mood in which the 
pilgrims completed their journey, when we read how Paula, 
the friend of Jerome, express* s herself on her visit to the church 
()f the S pulehre : “ As oft as we enter its precincts \\e see the 
Saviour laid in the shroud, and the ang"1 stated at the feet of 
the d- ad ! " (llieron. Ep. g>. 2). : he assured Jerome that, 

in the church of the Nativity at Bethlehem, she beheld, with 
the eye of laith, the Christ-child wrapped in swaddling dollies 
(Ep. 10S, 10). Put with tlvse thoughts, others of an entirely 
different stamp wire f ri*i jilt nt ly blended. Pilgrimages were 
conceived as means to ensure an answer 1o partii ular pravi rs. 
So, for example, Eudoi ia, tlie wile of Theodosius I L, vowet] 
to undertake a pilgrimage to Jerusalem, if she should see her 
daughter married (Soer. Ui^t. rc, L vii. 47). And, elosdv 
a^ this approaches to pagan id, as, the distinction between 
paganism and Christianity B < omplvtdv obliterated when we 
find the hermit Julian and his companions travelling to Sinai 
in order to worship the ! >city there resident (Th'.ud. Mist. 
Til. 2). 

With the number of the pilgrims the number of pilgrim n -,orts 
also inereasi d. Of Jeriisal. 111 alone Jerome relates that the 
places of praver were so numerous that il was impossible to 
visit them all in one day (I'ip. 4C o). In the Holy band the 
list was still longer : the natives wire ready o> show everything 
for which the foreigners inquired, and the pilgrim was eager to 
credit everything. Jn her expedition to the East, the Paula 
mentioned above visited, among other places, Sarepta and 
Caesar-a. In the first named place she was shown the tower 
of Elijah; in the second, the house of Cornelius, that of Philip, 
and finally the grave of the four virgins. At "Bethlehem she 
saw, in addition to the church of the Nativity, the* grave ol 
Rachel ; at Hebron the hut of Sarah, in which the swaddling 
clothes of Isaac and the n mains of Abraham’s oak wire pur 
view (Tfieron. Ep. roS). A similar picture is given in the 
Travels of the so-called Silvia Aquitana, who seems, in reality, 
to have been a Spanish nun, named Ethcria or Eucheria. She 
went as a pilgrim to Jerusalem (V. 3S0), and from there traversal 
the whole of Palestine, in order to visit every site which was 
consecrated by memories of the Lord's earthly life. Nor did 
she neglect, the scenes of partrian hal history. Of greater 
antiquity is the concise account of his travels by an anonymous 


pilgrim, who, in A.n. .433., undertook the journey from Bordeaux 
to Palestine. The Itinerary of the African Theodosius who 
visited the Past between A.i>. 520 and A. 1 >. 530 is ol Inter date 
(P. (lever. I tin. htetasol. save. iv. viii.). 

While pilgrim-resorts were thus tilling the East, their counter- 
parts began to emerge in the West. And here the starting 

point is to he found in the veneration of martyrs. , . 

P , , , tuo W c.\7. 

( am tor the tombs of martyrs was sanctioned bv 

immemorial custom of the Church; but, in 1 his « ase 
also, a later age failed to presume the primitive con* option in 
; its purity; and Augustine himself was obliged to defend the 
; usage of the Church lrom the imputation that it implied a 
: transfereni e of lua.hcn ceremonial to the sphere of Christianity 
(C'ontr. Faust. x\. 2 1 ). 'The martvrs were the local heroes of 
particular communities ; blit there were men w hose lilt* and death 
were of significance for the whole of Christendom the apostles. 
Of theSv* Peter and Paul had suffered martyrdom m Ronu , 
and it was inevitable, from t’he nature of the ease, dial their 
j gravis should soon become a resort, not onlv of Romans born, 
1 but of strangers also. True, the presbyter Cains (<*. 200) who 
, first mentions tic situation of the apostolic tombs on tic Vatican 
! and the road to Ostia, ami refers to the memorials thee creeled, 
has nothing to say of ioreign Christians journeying to Rome 
in order to v isit them. And though Origin travelled 10 Rome, 
it was not to view the graves ol dead mm, but to establish 
relations with the living flock (Kuseb. Hist. reel. ii. 25, 7; vi. 
14, 10V, still, it is certain that the Roman cemctciies were 
visited by numerous pilgrims even in the 3rd eenturv ; for the 
earliest graffiti in the papal crypt of the ( oemetcrimn Callisti 
must dale from this period (l>e Rossi, Rt.ma satin . i. 253 
sqq. ; Kraus, Rom. Salt. 1 4.S sqq.). And if the tombs of i he poju s 
were thus visited, so much more must this hold ol the tombs 
of the apostles. Afler these, the most frequented resort at 
j Rome in the 4th century was the grave of 1 lippolv li.s, The 
poet Prudeutius describes how, on the day ol the martvr’s 
(hath, an innumerable multitude of pilgrims Hoiked round the 
site. Even on ordinary days arrivals and departures were 
almost incessant foreigners being everywhere seen mingled 
with the native Latins. They poured balsam on the sepulchre 
of the sainl . washed it with their teais, and covered it with their 
kisses, in the belief that they were thus assuring themselves ol 
his intercession or testifying their gralitude tor his assistance, 
j Prudent ins says of himself, that whenev er he was sick in soul 
; or body, and prav ed there, hi* found help and returned in 
( !'.'•( nulne-.s ; lor God had vouchsafed Ills saint to the power 
answer all entnaties (Ernst. \i. 175 sqq.). Pauiinus oi Nola 
(d. 431) ( on em's his custom Iv ing to visit Ostia each year, 
and Rome on the apostolic anniversaries (Ep. 20, .2; 4^, j ). 
Next to Rome the most popular religious resort was the tomb 
1 of Felix (4 Nola (August. Ep. 7S, 3); while in Gaul the grave ol 
St Martin at 'fours drew pilgrims from all quarters (Paul. 
\ol. Ep. 17, 4). Africa possessed 110 sanctuary to compete 
with these; but we learn from Sulpieius Sevvrus (c. 400) that 
the tomb of Cv prian seems to have been visited even bv a Gaul 
; ( / hat . i. 3). , 

j The motive that drew the pilgrims to the graves of the saints 
] is to be found in the conviction, expressed bv Prudontius, that 
! there divine succour was certain; and hence t ame the bt lie! in 
j a never ending scries of mira<l<s there performed (ef. e.g. 
Ennorl. Tiein. Lib. pro svn. p. 315). Houbt was unknown. 
St Augustine observes that, though Africa was full of martyrs’ 
tombs, no miracle had been wrought at them so far as his 
i knowledge extended. This, however, did not lead him to doubt 
the truth ol those rt ported bv others a fact that is somewhat 
surprising when we reflect that the phenomenon caused him 
ini!( h disquiet and perplexity. W ho, he asks, can fathom the 
design of God in ordaining that this should happen at one plan* 
and not at another? And eventually he acquiesces in the 
conclusion that God, who gives every man his individual gilt 
at pleasure, has not willed that the syme powers should have 
efficacy at every sepuli lire of the saints (Ep. 7S, 3). 

IV. The Pilgrimage in the Middle ylges. -The medieval Church 
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adopted the custom of the pilgrimage from the ancient Church. 
The young Germanic and Romance nations did precisely as the 
Greek and Romans had done before them, and the 
AUuiws motives of I hose devotional journeys — now much 
more difl'cult of execution in the general decay of 
the great world-system of commerce remained much the 
same. They were undertaken to the honour of God (Pipp. 
( up. 754 75 =;. c. 4), lor purposes of prayer (Am 1. Uild. 002). 
or in quest of assistance, especially health ( Vita Calti , ii. 37; Vita 
Lind g. iii. 10). Hut the old causes were reinforced by othets of 
at least iqual potency. The medieval Church was even more 
profoundly cominced than its predecessor that the miraculous 
power nt Deity attached to the bodies of saints and their relics. 
Ihit the younger nations -Preach, JCnglisli and German 
were scantily endowed with saints; while, on the other hand, 
ihe belief obtained that the home-countries of Christianity, 
especially Rome and Jerusalem, possessed an inexhaustible 
supply ol these sanctified bodies. .Pilgrimages were consequently 
undertaken with the intention of securing relics. At first it 
was enough to acquire some object which had enjoyed at least 
a mediate connexion with the hallowed corpse. Gregory of 
'l ours (d. 504) mentions one ol his deacons who made a pilgrim- 
age into the Hast, in order to collect relics of the Oriental saints; 
and, on his return, visited the grave of the bishop Nicetius 
(St Xi/ier, d. 573) in Lyons, where he still further increased 
his stop . His testimony showed how relics came to be distri- 
buted among the popiila* e : one enthusiast took a little wax 
dropped from the taper; another, a portion of the dust which la\ 
on the grave; a third, a thread from the < loth io\criug the sar- 
cophagus; and he himself plucked the llowcrs whieh visitors 
had planted above the tomb. Such were the memorials with 
which he returned; but the universal heliel was that smut. thing 
of the miraculous virtue of the saint had passed into these 
objects ( C//. pair. X, 0). before long, however, these humble 
trophic. > (cak'd to content the pilgrims, and thev began to devote 
their efforts to acquiring the actual bodies, or portions ol them 
- -irequuUK bv honest means, still oftener by trickery. < hie ol 
the most at tractive work's ol early medievalism KinhanTs little 
book, Translalio Mura Hi ni ft Petri gives a vivid description 
of the methods by which the bodies of the two saints were 
acquired and transported from Rome to Seligenst.nlt on the 
"Main. 

Far non* important consequences, however, r< suited from the 
fact that the medieval mind associated the pilgs image with the 
forgiveness of sins. This conception of the* pilgrimage, as a 
means of expiation or a source ol pardon for wiong, was forcig , 
to the ancient Fhurch. it is quite m accordance with lla 
keener consciousness of sin, whit h prevailed in the middle ages, 
that the expiatory pilgi image took its place side by side with 
the pilgrimage to liio glory of God. The pilgrimage became an 
act of obedience; and, in the books of penance (Pm .nleuliulia) 
which date from the early middle ag'*s, it is enjoined --whether 
for a definite period (c.g. Pocn. Vidicell. i. < . 14; Thcud. Cunt. 
i. 2 . id) or for life (Pocn. Cummeuni , vii. 12, Cusm. 24) - as 
an expiation lor many' of the more sciious sins, especially 
murder or the less veniaf forms of unchastity. The plate to 
be visited was not specified; but the pilgrim, who wa.-> bound 
h\ an open letter ol his bishop to dirt lose himself as a. penitent, 
lav under the obligation, wherever he went, to repair to the 
churches and- -more especially the tombs ol the saints, and 
there* offer his prayers. O11 occasion, a chain or ring was 
Listened about his body, that his condition might be obvious 
to all; and soon all manner of tables gained currency: bow, 
here or the re, the iron bad sprung apart by a miracle, in token 
that the sinner was thereby' absolved by God. For instance, 
the Vita Lindi'cri recounts the history of a fratricide wh j was 
condemned to this form of pilgrimage by Jonas, bishop of 
Orleans (d. 843); he wore three iron rings round his body and 
arms, and travelled bare footed, fasting, and devoid ol linen, 
from church to church till lie found pardon, the first ring break 
ing by the tomb of St Gwlrude at Nivcllcs, the second in the 
crypt of St Peter, and the third by the grave of Liudger. The 


pilgrimage with a predetermined goal was not recognized by 
the books of penance; but, in 1054, Peter Dainiani imposed a 
pilgrimage to Rome or Tours on the clerics of Milan, whom lie 
had absolved (Acta medial, patrol, hit . 145, p. qX). 

As the system ol indulgences developed, a new motive came 
to the fore which rapidly overshadowed all others : pilgrimages 
were now undertaken to some saered spot, simply in order to 
obtain the indulgence which was vested in the respective church 
or chapel. In tin: nth century the indulgence consisted in a 
remission of part of the penance imposed in the confessional, 
in return for the discharge of some obligation voluntarily 
assumed by the penitent. Among these obligations, a visit 
to a particular church, and the bestowal of pious gifts upon it, 
bald a prominent place. The earliest instance ot the indulgent ial 
privilege conferred on a church is that granted in loid by Pontius, 
archbishop oi Arles, to the benedict ine abbcy T of Montinajour 
(Mons Major) in Provence (d'Achery', SpiciL iii. 3X3 seq.). Hut 
these dispensations, which at first lay chiefly in tht* gilt ol the 
bishops, then almost exclusively in that of the popes, soon 
increased in an incessant stream, till at the close of the middle 
ages there were thousands 01 churches in every western country, 
bv \isiting which it was possible to obtain an almost indefinite 
number of indulgences. Hut, at the same time, the character 
ot the indulgence was modified. From a remission of penance 
it was extended, in the 13th century, to a release from the 
temporal punishment exacted by God, whether in this life or 
in purgatory, from the repentant sinner. And, from an absolu- 
tion from the consequent cs of guilt, it became, in the 14th and 
15th centuries, a negation of the guilt itself; while simultaneously 
the opportunity was offered of acquiring an indulgence for the 
souls ol those already in purgatory. ( uiisequently, during 
the whole period ol medievalism, the number of pilgrims was 
perpetually on the increase. 

So long as the number of pilgrims remained comparatively 
small, and the difficulties in their path proportionate lv great, 
they obtained open letters of recommendation from 
their bishops to the clergy and laity, whieh ensured 
them lodging in convents and « hantable touu Rations, 
in addition 10 the protection of public officials. An inslancc 
is preserved in Matknlfs formulary (ii. 44). To receive the 
pilgrim and supply him with alms was always considered the 
dul y of e\ cry ChrCti.m : ( lull Icmugne, indeed, made it a hgal 
obligation to withhold neither root , hearth, nor fire from them 
( idn/on. g<w/. 7X4, c. 75; (\ip. Miss. X02, e. 27). 

The most important places of resort both lor voluntary and 
in voluntary pilgrimages, wen* still Palestine and Rome. On 
the analogy of 'the old Jtincrariu, the abbot Adamnan of Iona 
(d. 704) now composed his monograph Dc to* is sumtis , which 
erved as the basis ol a similar nook by tin* Venerable Hede 
(d. 735) -both works being edited in the Jtin. hierosol. His 
authority was a Frankish bishop named Arculf, who resided lor 
nine months as a pilgrim in Jerusalem, and visited ihe remaining 
holy sites of Pah stine in addition to Alexandria and Constanti- 
nople. ( )f the later itineraries the Dcscripiio icrrne sunctae, 
by the Dominican Hiirehardiis dc Monte Sion, enjoyed the widest 
vogue. This was written between the years 12X5 and 1245: 
but books ol travel in the modern tongues had already begun to 
make their apptaiancc. The initiative was taken by the French 
in tiie j 2th and 1 3U1 centuries, and the Germans iollowed in the 
14th and 15th; while the Book oj llVycs to Jerusalem of John de 
Maimdeville (c. 133d) attained extreme popularity, and was 
translated into almost all the vernacular languages. Most 
pilgrims, probably, con ten ter I themselves with the brief guide- 
books which seem to have originated in the catalogues of indul- 
geii'Vs. fn later periods, that of Rombereh a Kyrspc, printed at 
Venice (1514), stood high in favour. 

A long list might be compiled of men of distinction who per- 
formed t In* pilgrimage to Palestine. I11 the Xth century one 
of the most famous is the Anglo-Saxon Willibald, who died 
in 7X1 as bishop of the Frankish diocese of Kichstall. He 
let l his liuitfc in the spring of 720, accompanied by his father and 
brother. The pilgrims traversed France and Italy, visiting 
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every religious resort ; in Lucca the father died, and the brother 
remained behind in Romo. Early in 722 Willibald began his 
expedition to the Holy Land alone, except for the presence of 
two companions. He travelled past Naples to Syracuse, then 
on shipboard by Cos and Samos to Kphesus, and thence through 
Asia Minor to Damascus and )erusalem. On St Martin’s 
day, in 724, he arrived in the Holy City. After a prolonged 
stay in the town and its environs, Willibald proceeded (727) 
to Constantinople, and in 729 returned to Italy. Such is the 
account given by the nun of Heidenheim in her biography of 
Willibald; and her version is probably based on notes by the 
pilgrim himself (Mon. Germ. hist. scr. xv. So sqq.). In the 
oth century the French monk Bernard visited Palestine with 
two companions, and afterwards wrote a simple and trust- 
worthy account of his journey {Patrol, lat. 121, 569 sqq.). In 
the Toth century Conrad, bishop of Constance (034 970), per- 
formed the pilgrimage to Jerusalem three times {Vita Chuonr. 7); 
and to the same period belong the first w omen-pilgrims to 
Jerusalem of whom we have anv cognisance — Ilidda, mother 
of Gero, archbishop of Cologne (Thietm. Citron, ii. t6), and the 
countess Iladetnod of Kbersberg (C/irott. ebersb.). 'flit' leaders, 
moreover, of the monkish relorm movement in tin* 10th and 
nth centuries, Richard of St Yanne in Verdun and Poppo, 
abbot of Stavelot (978 T04S), had seen the Iloly Land with 
their own eyes (Vita Rich . 17; Vita Rapp. 3). In the vear T02S 
Archbishop Poppo of Trier (d. to. 17) undertook a pilgrimage 
which led him past Jerusalem to the banks of the Euphrates, 
his return taking place in 1030 (Gesta Trevir. Coat. i. 4 scq.). 
But the most celebrated devotional expedition before theCrusades 
was that of the four bishops — Sigfrid of Mainz, Gunther of 
Bamberg, William of Utrecht, and Otto of Regensburg. They 
set out in 1064, with a company whose numbers exceeded 
seven thousand. The major portion, however, fell in battle 
against the Mahommedans, or succumbed to the privations of 
the journey, and only some two thousand saw their homes 
again (Ann <7. Allah., Lamb ., Disib ., Marian. Scot. &<*.). Among 
the followers of the bishops were two clerics of Bamberg, Kzzo 
and Wille, who composed on the way the beautiful song on the 
miracles of Christ — one of the oldest hymns in the German 
language. The text was due to Ezzo. the tune to Wille (Miillen- 
hofT and Scherer, Denhmabr , i. p. 78, No. 31). A few vears later 
Count Dietrich of 'Frier began a pilgrimage to |erusalem with 
1 13 companions, in atonement for the murder of Archbishop 
Kuno. Fhe ship, however, which conveyed them went down 
with all hands in a storm (Berth. Ann. 1073). 

As a result of this steady increase in the number of pilgrims, 
the old arrangements for their accommodation were found 
deficient. Consequently hospices arose which were designed 
exclusively for the pilgrim. Those on the Alpine passes are 
common knowledge. The oldest, that on the Septimcr Pass, 
dates from the (arolingian period, though it was restored in 
1120 by the bishop Wido of Chur : that on the Great St Bernard 
was founded in the 10th century, and reorganized in the 13th. 
To this century may also be assigned the hospice on the Simplon ; 
to the 14th those on the St Got hard and the Lukmanier. 
Similarly, the Mediterranean towns, and Jerusalem in particular, 
had their pilgrim-refuges. Service in the hospices was rcgtilarlv 
performed by the hospital-fraternities that is to sav, bv lav 
associations working under the authorization of the Church. 
The most important of these was the fraternity of the Hospitale 
hicrosolymitanum , founded between 1065 and 1075; for hence 
arose the order of St John, the earliest of the orders of 
knighthood. In .addition to the hospital of Jerusalem, numerous 
others were under its charge in Acre, Cyprus, Rhodes, Malta, 
Sec. Associations were formed to assist pilgrims bound for 4 the 
East; one being the Conjrerie des pelerins dc Terrv-Sainte in 
Paris, founded in 1325 by Louis de Bourbon, count of Clermont 
(afterwards first duke of Bourbon). Its church was in the nu- 
des Cordeliers. Similar institutions existed also in Amsterdam, 
Utrecht, Antwerp and elsewhere in the Netherlands. 

But since, in the middle ages, the Holy Land war no longer 
held by a Christian Power, the protection of the pilgrims was 


no less necessary than their sustenance. This fact, after the 
close of the nth century, led to the Crusades (q.v.), which in 
many respects are to be regarded as armed pilgrimage.,. For the 
old dream of the pilgrim, to view the country where God had 
walked as man, lived on in the Crusades— a fact which is demon- 
strated by the letters of Bernard of Clairvaux, with the songs of 
Walt her von der Vogelwcide and other Crusaders. And, since 
the strongest motive in the. pilgrimage was the acquisition of 
indulgences, unnumbered thousands were moved to assume 
the Cross, when, in 1095, Urban 11. promised them plenary 
indulgence (Cone. Claram. c. 2). The conquest of Jerusalem, 
and the erection of a Christian empire in Palestine, naturally 
welled the influx of pilgrims. And though in 1187 the Holy 
City again fell into the hands of the infidel, while in 1291 tin- 
loss of Acre eliminated the last Christian possession in Palestine, 
the pilgrimages still proceeded. True, after the fall of the city 
and the loss of Acre, they were forbidden by the Chun It ; but the 
veto was impracticable. In. the 12th century these religious 
expeditions were still so common that, every Sunday, pravers 
were offered in church for the pilgrims (Honor. Aug. Spec. cal. 
p. 828). In the 13th century the annual number of those who 
visited Palestine amounted to many thousands : in the 14th and 
15th it had hardly shrunk. In fact, between the years 1300 and 
1600, no fewer than 1400 men of distinction can be enumerated 
from Germany alone who travelled to tin- Holy Laud 
(Rdhrieht and Meissner, Deutsche Dilgerreiscn , pp. 4O5 -540). 
It. was not till the Reformation, the wars of the 16th renturv, 
and the loss of Rhodes, Candia and Cyprus to the 'lurks, that 
any appreciable alteration was effected. When Ignatius de 
Loyola (q.v.) set sail in 1523 from Venice to Palestine, onlv 
some thirteen souls could be mustered on the pilgrim-ship, while 
eight or nine others sailed with the Venetian state-vessel as far 
as Cyprus. A considerable number had abandoned their pil- 
grimage and returned home on the news of the fall of Rhodes 
(Dee. 25, 1522 : sec Acta sand. Jul. vii. 642 seq.). 

For pilgrimage overseas, as it was styled, the permission of 
the Church was still requisite. The pilgrims made their journey 
in grey cowls fastened by a broad belt. On the cowl they wore 
a red cross; and a broad-brimmed hat, a staff, sack and gourd 
completed their equipment. During their travels the beard was 
allowed to grow, and they prepared for departure by confession 
and communion. Of their hymns many are yet extant (“ Jeru- 
salem mirabilis,” u In gottes namen faren w ir,” Ac.). The 
embarcation took place either in France or Italy. In France, 
Marseilles was the main harbour for the pilgrims. Prom there 
ships belonging to the Knights of St John and the Knights 
Templars conducted the commerce with Palestine, and carried 
annually some hooo passengers. In the Italian ports the number 
of shipments was still greater — especially in Venice, whence the 
regular passagitim started twice a year. The Venetian pilgrim 
ships, moreover, carried as many as 1500 souls. The pilgrims 
formed themselves into unions, elected a “ master ” and con- 
cluded their agreements, as to the outward voyage and return, 
in common. After Venice, Genoa and Pisa occupied the most 
prominent position. The voyage lasted from six to eight w eeks, 
the stay in Jerusalem averaging ten days. The visitation of the 
holy places was conducted in processions headed by the Fran- 
ciscans of the Convent of Zion. 

'Fhe expenses of the journey to Palestine were no light matter. 
In the 12th century thev may be estimated at 100 marks of 
silver (£200) for the ordinary pilgrim. This was the amount 
raised in 1147 by one Goswin von Randerath to defray the 
expenses of his pilgrimage (Nicderrhcin. Vt h. Such. i. No. 36 t ). 
Later the cost was put at 280 300 ducats (£140 £150). fn the 
13th century a knight with two squires, one groom, and the requi- 
site horses, had to disburse 8.1 marks of silver for his passage; 
whip; for a single pilgrim the rate was rather less than t mark. 
Tn the ibth century Ignatius dc Loyola calculated the cost of 
the voyage from Venice to Jaffa at some 6 or 7 gold florins (£3). 
'Fhe expenses of the princes and lords wen 1 , of course, much 
heavier. Duke William of Saxony, who was in Jerusalem in 
1461, spent no less than £10,000 on his journey (sec Prutz, 
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A 'i */ / urgest iiichte dev Kreuzziive, pp. 106 Sqq.; Rohricht, Deutsche 
Ptlgerreiseu. p. 42). 

Great as was the number of pilgrims oversea, it was yet 
far exceeded by that of the visitants to the “ threshold of 
the apostles/’ i.c. Rome. As was the ease with Jerusalem, 
guide-books to the city ot the apostles were now eoniposed. 
lilt* oldest is the A at ilia ecclrsiarum urbis Ronnie , whirh was 
probably eompiled under lhmorius 1. ((>25 048). The mono- 
graph De /oris s. mar/yrum is of somewhat later date. Roth | 
are to be lound in De Rossi, Roma solterranea , i. 148 sqq.). | 
The / finer, irium einsidlense (ed. Cl. Hand, Arrhiv. /. Phdologir , j 
v. no) belongs to the second half of the 8th eenturv. its j 
composer would seem to have been a disciple of W alahfrid: for : 
his int (‘rests are not confined to the churches, their reliquaries, j 
and the ecclesiastical ceremonial of saint-davs, but he takes 
a pleasure in transcribing ancient inscriptions. William of 
Malmesbury, again, when relating the crusade ot C ount Robert j 
of Normandy (togfi), transfers into his ( testa regum anglorum 
(iv. 8 35 1 ) an description of Rome, originally intended lor 
the use of pilgrims. This may have dated from the 7th century. 

The pilgrimages to Rome received their greatest impetus j 
through the inauguration of the so-called Year oi |ubilee (ij.v.). ; 
On the 22nd of February 1300 the bull of Boniface Y 1 1 1 . , I 
Antiquorum babel / idem , promised plenary indulgence to every j 
Roman who should visit the churches oi the apostles Peter and , 
Paul on thirty days during the year, and to every foreigner who 
should perlorm the same act on fit teen days. At the close of the 
Jubilee this dispensation was extended to all who had expired 
on the wav to Rome. Phis placed the pilgrimage to Rome on 
a level with the crusades — the only mode of obtaining a plenary 
indulgence. The success of the papal bull was indescribable. 

It is computed that, in the Near ot Jubilee, on an average, 
200,000 strangers were present in the city during the day. 
The greatest number of the pilgrims came from southern France, 
Flight nd sending comparatively few* on that occasion (see 
Gregorox ins, (inch. < 1 . Sladt Rom. v. 540 sqq.). The Jubilee ■ 
dispensation according to the edict of Boniface VIII. was to be 
repeated each century; but this period was great 1\ abridged bv 
succeeding popes (see JrBii.KK, Year of), so that in the years 
1450, 1400, 1424, 1450, t 4 7 5 , 1500, the troops ol pilgrims again 
came streaming into Rome to obtain the cherished dispensation. 

Of the other pilgrim resorts, we shall only emphasize the most 
important. Priority of mention is due to St James of Compo- 
stella (Santiago, in the Spanish province of Galicia). Here the 
attraction for the pilgrim was the supposed possession of the 
body of |ames the son of Zebedee. The apostle was executed 
(a.p. t j) b\ r command of Herod Agrippa (Acts xii. 1); and at 
the beginning of the medieval period it was believed that his 
corpse was laid in Palestine ( I ' enant . h'nvlun. rarm. v. 144, viii. 4). 
The first connexion of the apostle with Spain is to be traced in 
the Forma dc aris b. Mar. el xii. a post. dedie., which is ascribed to 
Aldhelm (d. 700) and contains a story ot his preaching in that 
country. The earliest account of the transference of his relies to 
the Peninsula is found in Notker Palbulus (d. <112. Martyrol. in 
/nl. xxt>.). But in Spain belief in this cherished possession was 
universal; and, step by step, the theory won credence* through- 
out the West. In 1050 Archbishop \\ ido of Milan journex ed 
to St James (Damiani, Aria medial, p. q«S); and a little later we 
hear of bands of pilgrims from Germany and France. In 
Fngland, indeed, the shrine of St James of Compostolla became 
practically the most favoured devotional resort; and in the 12th 
century its visitation had attained such popularity that a pil- 
grimage thither was ranked on a level with one to Rome or 
Jerusalem (Honor. August. Spec. reel. p. 828). In Paris, after 
14 iQ, there existed a special hospice for the “ fraternity of St 
James/’ in whi< h from Oo to 80 pilgrims were received eat h day, 
fed, and presented with a quarter of a denarius (Dulaure, Hist, 
de Paris, [842, i. 541). Even in the period of the Reformation 
the “ Song of St James ” was sung in Germany (Waekernagel, | 
Kirchen/ied , ii. No. 124b)); and in 1478 pilgrimages to that shrine 
were placed bv Sixtus IV. An official equality with those to Rome 
and Jerusalem ( Extrav. comm. c. 5; De poenit. v. 0). 


In France St Martin remained the chief goal of the pilgrim; 
while Notre Dame de Sous-Terre in ( hart res (with a portrait 
of the “ black Virgin "), Le Puy-en-Velay (dep. Haute Loire), 
and others, also enjoyed considerable celebrity. In England 
pilgrimages were made to the tomb of the murdered archbishop, 
Thomas Becket, in Canterbury Cathedral. The setting of 
( haucer’s Caulnbury Tales gives a vivid idea ol the motley 
company of pilgrims; but it seems probable that Germany also 
sent a contingent (Gervas. Cantuar. chr. aim. 1184; Ralph de 
Diccto, \ mag. hist. ann. 1184). In addition, \\ alsingham, 
Peterborough, St Davids, Holywell, and St Andrews in Scotland 
were much frequented. In lower Germany, Cologne and Aix-la- 
Chapellc, in Sw itzerland Einsiedeln, were the principal resorts. 

In Italy the Church ol the Archangel on Mt Gargano was one of 
the most ancient centres of the pilgrimage, being xisited even by 
the monk Bernard {vide sit fa a ). Later the Portiuncula church 
at Assisi displaced all other religious resorts, with the exception 
of Rome; but in the 15th century it was overshadowed in turn 
by the “ Holy House " at Loretto on the Adriatic. According 
to an extravagant legend, the house of Joseph and Mary in 
Nazareth was transported by angels, on the night of the gth 10th 
ol May i2()i to Dalmatia, then brought to the Italian coast 
opposite' (Dec. 10, 1204). till, on the 7th of September J205 it 
found rest on its present site. The pilgrimage thither must have 
attained great importance as earl\ r as the 15th eenturx ; lor the 
popes ol the Renaissance lound themselves constrained to erect 
an imposing pilgrim church above the “ Holy House.” 

The significance of the pilgi image for the religious life of later 
medievalism cannot be adequatelv estimated. The possession 
of an extraordinarv relic, a bloodv II0.-4, or the like, was every 
when* considered a sufficient claim lor the privileges ol indul- 
gences; and wherexer this privilege existed, there the pilgrims 
were gathered together. All these pilgrimages, great and small, 
wen 1 approx ed and encouraged by the Chunli. And yet, 
during the whole of the middle ages, the voire ol suspicion in 
their regard was never entirely stilled. Earnest men could not 
disguise from thetnsclxes the moral dangers almost inevitably 
consequent upon them; they recognized, moreover, that manv 
pilgrims were a< tuated by cxtremclv dubious motives; and they 
distrusted the exaggerated value set on outward works. Tfic 
Roman papa< X' had no more zealous adherent than Ronihuc; 
x et he absulutclv rejected the idea that Englishwomen should 
make the journey to Rome, and would willinglv haxe seen the 
princes and bishops veto these pilgrimages altogether (Ep. 78). 
The theologians who surrounded C harlemagne held similar 
views. When the abbess Ethelhurga of Fladburv (Worcester- 
shire) lound her projected pilgrimage impra< ticable, Alenin wrote 
to her, saving that it. was no great loss, and that God had better 
designs lor her : “ Expend the sum thou hast gathered for the 
journev on the support of the poor; and it thou givest as thou 
canst, thou shall reap as thou wilt " {Ep. 400). Bishop Theodulf 
of Orleans (d. 821) made an energetic protest against the delu- 
sion that to go to Rome availed more than to live an upright life 
{('arm. (>7). To the same elTcet, the synod ot ( halon-sur-Sabne 
(814) reprobated the superstition whirh was wedded to the 
pilgrimage (c. 14); and it would he easy to collect similar judg- 
ments, delivered in every centre of medievalism. But, funda- 
mentally, pilgrimages in themselves were rejected by a mere 
handful ; the protest was not against the thing, but against its 
excrescences. Thus Fridank, for instance, in spite ol his emphatic 
declaration that most pilgrims returned worse than they went, 
himself participated in the crusade of Frederick II. 

V. The Modern Pilgrimage. The Reformation eradicated the 
belief in the religious value of visits to a particular locality. It 
is onlv pious memory that draws the Protestant to the sites 
consecrated bv ecclesiastical history. On the other hand, 
while in the Eastern Church things have undergone little change, 
-the pilgrims, in addition to the Holy Land, visiting Mt 
Atlms and Kiev -the developments in the Roman f hurch show 
important divergences. The Year of Jubilee, in 1525, was 
unprecedented in its scant attendance, but the jubilees of 1575 
and 1600 again saw great armies of pilgrims marching to Rome. 

xxi. 20 
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Fresh pilgrim resorts now began to spring up, and medieval 
shrines, which had fallen on evil days, to emerge imm their 
obscurity, In the i nth century we must mention the pilgrimagcsto j 
the “ Holy Mount' at Gbrz mi the Austrian coa- 4 , and to Mont- 
serrat in the Spanish province of Barcelona : in the 17th century, 
those to Luxemburg. Kevelaer (Gelderland). Notre Manic de ! 
Fourvicre in Lvons. 1 leiligenberg in Bohemia, Roermemd in 
the Netherlands. Ac. The 18th ccnturv. which witnesMcl the : 
religious Aut\'Ui< un\>. was not favourable to the pilgrimage. , 
Enlightened bishops and princes prohibited it altogether : 
so, for instance. Joseph II. ol Austria. Archbishop ( lenient 
Wenccslaus of 'Frier forbade, in 1777. the inuch-trequcnted. 
medieval “ leaping procession " of Kehtcrna* h (duehv ot Luxem- 
burg). The progressive theologians and clergy. moreover, 
as'-umed a hostile attitude, and, in 1S00, even lilt 1 ( utia omitted 
the Year of | uhilee. 'Flu* ioth rent u rv, on the other hand, led 
to an extraordinary rev ival of the pilgrimage. Not unlv did 
new resorts spring into existence c.g. La Salelte in Manphine 
(tS| 0), and more particularly Lourdes ( 1X5, S) in tin* department 
of Mantes INrcnecs but the numbers once more attained a 
height whi< h enables them to compete with the medieval Figures. 
It is compute d that no, 000 pilgrims were present in La Salette on 
the 20th of September 1 S. j 7 . the first annivu-airy of the appear- 
ance of Marv which gave rise to the shrine. The dedication of 
the church of Lourdes, in 1X7(1. took place in the prep uce ot go 
bishops. 3000 priests and 100,000 pilgrim-. In 1S77 the number 
rose to 250.000 : and .similar statist u s are given ot t he ( Jcnnan and 
Austrian devotional resorts. 'Flu* .sanctuaries ot Aix-la-Uiapelle 
are said to have been vi -cited bv (>5,000 pilgrims on the 15th ot 
|ulv iNno: and on the following Sundae bv 52,000. From 
2 > .000 to 50.000 persons take pai t eac h year in the resuscitated 
“ leaping-firoc »*ssion “ at Fa hternac !i : and the annual visitants 
to the “ Holy Mount " at Gbrz are estimated at 50.000. No new 
motives for the pilgrimage emerges] in the iqth ccnturv, unless 
the ever- increasing c ultiis of the \ i rg in Mary mav be classed 
as si 1 • d 1 . all ot the new devotional sites being dedicated to 
the Virgin. For the rest, the de-are of acquiring indulgences 
maintains its influence : but doubting voices are no more heard 
vvRhin the pale of the Roman Catholic (‘hurch. 

BlBl.irci.ic why, - Itvcvn h : ') .» nntana sun . /!’. VTTJ., r«-i . 
P. (ievir [Vi -11 II, iScj.M; //»;». L>ei<o.nl. ,f tlt'ti. tenae stin, tar, 
i.*'!. i’. j mIIit an«I A. .\mimn-r i(.i iiit.i, 1 .S70 -1 .s.yn ; H. Mu hc-lant 
rin<! ( i. k.ivnonl, Jtnuht.ii ■> d I tt it. t!i in n'i / * g t‘ » rn fiama.". ait 
XI ,XJJ . XIII ai-m-va. i vu ; ; K. Rohm hi .m-l It. M. mkt, 

/>eut i hi I’ilxrrri • en nath dem heili^n l .ami (Pu rlin, issj, iuv 
Innsl»ru«.k. I.. ( mirabi. \'ter ihrnn.ikt J\tla\i‘ mi 1 'ihjcv- 

sl In if ten de . .V/ F. . X I. . .V L / . J alniimuin t s ( \\ u-sI>;l* l»-n, x.s<S2 1 ; ( i. li. 
de Ko.ssi, Roma s nttethima, 1. 12S Mjtj. (Koine, 1 S<> p ; J. Maix, 
Das Wailfahilt n in dry hath-di .. hen Kthiie ( 1 rer, i.Sjjg \Y. K. 
Scudamore, J)nt. of ( foist. Antiquities , \ok n. (London, i.s.sn). 

(\. II. A 

PILIBHIT, a town and di dried of British India, in the Bareilly 
division of the United Provinces. 'Flic town pop. (igoi). 
35, iqq — < ontains the 1 mosque of Hafiz Rahmat Khan, the 
Rohilla. chieftain, built in the second half of the iSth century. 
Trade is mainly in agricultural produce, and in the products of 
the neighbouring Himalavan territory and Nepal. 

The District of Pinmnr has an area of 1350 scj. m.: pop. 
(igor), 470,33c), showing a dec rease- of 3 “ n in the decade. 
Though so near the Himalayas it is entirely a plain, in its 
mic'Ft is the Mala swamp. The east is forest-c lad, floor and 
unhealthy ; on the other side of the Mala the- land becomes more 
fertile. The chief river Sarda, and the Gurnti rises in the 

cast. The principal crops pVcjice, pulse wheat and sugar-cane. 
Sugar refining is carried ori^and sugar, wheat, rice and hemp 
are exported. The LurkncM*- Bareilly section of the Oncjh A 
Rohilkhand railway runs through the district, a portion of which 
is watered bv the Kohilkhartd canals. 

PILLAR (O. Fr. pilcr, Mod. pilin'. Late Lat. pilarc . from pila, 
column), an isolated uprjjiht structure. of narrow width in 
relation to its height, whicH is either employed as a support for a 
superim umbent load of some sort or is sot up for commemorative 
or ornamental purposes. In the first sense the word has many 
common applications/ as to columns supporting the girders of a 


warehouse floor or the dcekbe.ims of a ship, to the single central 
support or pedestal of a table, machine tool, Ae., and to the mass* 
ot coal which the miner leaves in certain methods of working 
as supports to the root (see Uoal); it is also used figuratively ot 
persons in such phrases as a 11 pillar of the state.' In arrhi 
lecture it has strictly the second sense. 'Flu* column erected 
in honour ot Diocletian at Alexandtia is known a Pompey’s 
pillar, and the so-called columns ot Trajan and Antoninus arc 
in realilv pillars, performing no structural function bevond that 
of carrying a statue. In India the onlv example is the iron 
Pillar at Delhi, wlii< h is an extraordinary specimen of the iron- 
worker's art considering the remote date at which if was made. 
I f) to the middle of the rgth century the term “ pillar *' was 
employed to designate the masses of masonry in a church whic h 
carry the arcades, but now the term pier ’* is invariably adopted 
in preference. 

PILLAU, a seaport and watering-place of Germany, in the 
Prussian province of Fast Prussia, on the spit of sand (A eltrung) 
which separates the Frisehc Half from the Balt it*, on the north 
of the entrance channel, and 2g m. by rail from Koiiigsbcrg. 
Pop. (1005). 7374. It is fortified and has a harbour, v hie h serves 
as the outer port of Kdnigsberg, and to some extent aFo of Filling 
and Braunsberg. A new nav igable channel was in igoo-igoi 
constructed across the Frische l luff from Lilian to Konigsberg. 
Pillau has a school of navigation, and is a well-known pilot 
station. Ship building, sail-making, lishing and the working 
of amber are carried on. 

Pillau is memorable- as the place where Gustavus Adolphus of 
Sweden landed in i(>2b. It < lit 1 not obtain civic priv ileges unt il 
1725, but was fortified shortly after that date-. I11 1S07 it ottered 
a stout resistance to the French. By a treaty of lhe 24th of 
February 1S12 it was ceded to Napoleon, blit on t lie* nth of 
February in the following v ear it was restored to Prussia. 

PILLION, a light saddle without pommel or bow, especially 
a pad Listened to the back ol an ordinary saddle, as a seat lor 
another person, generally a woman. Pillions were also used to 
support baggage. Thc-v were in common use from the H>th to 
the 1 .St Ii centuries. TJie word appears to have been adapted 
into F.nglish from tlu* Irish fullm , cushion, formed imm Lat. 
pell i v. skin. In the sense* of a hat worn bv a priest or doc tor of 
divinity, “pillion " nr “ pvlinn ” occurs in the 15th and Mali 
centuries. This is probably from Lat. {ulcus, a conical fe lt hat 
or c ap, ( Jr. 7rrAos. 

PILLNITZ, a village in the kingdom of Saxony, situated on 
the right bank ol the Llbe, 5 m. above- Dresden. Pop. (11)05), 
770, The new palace of the king of Saxony was built in i.Sf.S 
on the site of a building whic h was destroyed bv fire, 'l he place 
became a residence ot the- clc< tors of Saxony ajiout 1700, and the 
different parts of the palace were erected at various times during 
the* iSth century. By the (on vent ion ot Pillnitz in August 1701 
the* emperor Leopold 11 . and Frederick William 11 . , king ol 
Prussia, agreed to take- common action against any attack on the 
partol h ranee; this compact mav be regarded as the basis of 
the first coalition against that country. 

S<-<* A. von Minelnwtz, (tcschiihtc eon Rilhut : (l)rc-s«kn, iSod- 

PILLORY H>. Fr. pilori , Prov. cspillori , from Lat. specula- 
lorium , a place of observation or “ peep-hole-* ”), an instrument 
of punishment whi»h c-opsistc-d of a wooden post and frame fixed 
on a plat form raised sewrnl f<-c-t 1mm the ground, behind which 
the* c-iilprit stood, his head .md his hands being thrust through 
: holes in the frame (as arc- the ic-et in the- stoc ks) so as to be held 
fust, exposed in front of it. T his frame* in lhe more complicated 
forms of the* instrument consisted of a perforated iron e-ircle, 
which secured the heads and hands of several persons at the same 
time, but it was commonly capable of holding onlv one. 

I In the statutes of Kdward 1. it is enacted that every pillory or 
“ stretch-neck '* should !>*- made of convenient strength so that 
■ execution might be* done on offenders without peril ol their 
bodies. It was customary to shave the heads wholly or partially, 
and the* beards of men, and to cut off the hair and even in extreme 
j c ases to shave the- he ads of female c ulprits. Sonic- of the offenc es 
I punished in England by the pillory will be found enumerated in 
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a s 1 unite (') ! lenrv J 1 1 . ( 1 266). Hy this “ Statute of the; Pillory ” 
it was ordered as the penalty lor “ forestalled and rcgraturs, 
users of (Id t il I ul v. eights, perjurers and formers.'’ Stow, describ- 
ing UnniluT pillory, sa\^ : “On the top of the cage (a strong 
pr::pii of timber) was ])laeed a pillorv for the punishment of 
balo rs olfei 1 1 iiiLC in t lie assize of bread, for millers stealing torn 
at the mill, tor bawds, scolds and other offender*..” Until 1O47 
the pillory was icserved for sink olfenders. In that year an 
at 01 k v. A marie on the Press, and tin* pillorv became the recug 
ni/ed pun hment of those* who published books without a 
lie nice or libelled the* government. Alexander Leighton, John 
Lilburn. Uivnne and Daniel Defoe were among those who 
sit th'red. ' hese were popular favourites, and their exposures in 
tin* pillorv were converted into public triumphs. Titus (tales, 
Ik wever v. as put in the pillory in 10X5 and nearly killed. In 
iNio it wa . abolished except for perjun and subornation, and 
tin* perjurer Peter James Bossv was the la.^t to stand in the 
pillory at l Ik* Old Bailey for one hour on the 22nd of June* 1X^0. 
it was linallv abolished in 1X47 at the end of William l\Vs 
reign. In France the pillory, called enrean, was employed 
till 1X42. In (iennanv it was known as prangcr. ’Hie pillorv 
was used m the American colonics, and provisions as to its 
infliction existed in tlu 1 l niled States statute books until iX^ej: 
it survived in the state of Delaware until rc)o:g 

Linger pilloriew were at one* time in common use as instru 
meals of domestic punishment. Two stout pieces of oak, the* 
lop being hinged to the bottom or lixed piece, formed when 
1 1 om*( 1 a number of holes Milix ienDv deej> to admit the linger to 
the si *t 1 »i 1 * 1 joint, bidding the hand imprisoned. A finger- 
pillorv is preserved in the parish ejiuoh ol Ashbv-de la Zone h, 
J .cie est e rDiire, and there js erne, still in its original situation 
agiinst tin* wall, at Litllecote Hall, Wilts. 

PILLOW ((). Eng. pyhr, Lat. fnth'iuu\ % ia u; hion), a sup]>ort for 
tlie* head {luring s b *(*] > or rest. The pillow of Western nations is 
a cushion of luu-n or other material, stuffed with feal hers, down, 
hair or wool. In the Hast it is a framework made of bamboo 
or rattan v it li a depression in the top to ree civc the* nee k ; similar!) 
bloe of w nod with a coivavc-sliaped top arc n.-wd bv t be* nai ives 
of other countries, The word is loinul in various technical u: < s 
tier a block or support , as !< r a brass be;u mg lor t ji<* |ounial ol a 
shaft, and tin* like*. In an 1 ilecturc the term “plowed," nr 
“ jrnlx in.r.cd, i*. given to tlie* frie/c of an order which I alleys oul 
in the centre and is euii\<\ in src.imi. It is iuimd in lric/e*s oi 
some of tin* l.iier works of the Roman school and is common in 
Italian prac :ee. 

PILOCARPINE, i 1 11 , ti N X an alkaloid found, together with 
isopiloe . pile* and other related eompouiuls, in the* leaves <il 
jabnrandi ( Pilm. n pus pnmatijoHus). .It was first isolated by E. 
ILo'dv in 1X75 (/»V/\,X, p. 1 5<T| ), and is a crystalline, very hygro- 
scopic solid. It is a strong poison, it has the properties of a 
me mat i< l base and contains the inetlivlamino group, ‘Mil... 
Wien, healed with livdroe him ie acid it gives is* pilocarpine. 

Isopiiocarpine was isolated in ji;oo i>v II. A. D. Jowett ( Journ . 

("urn:. Soc. 77, p. 474k and is a colourless * »i 1 w i lit li boils at 201 
('. (to mm.). It is a monacid base which is readilv soluble 

in solutions of the < ausl ie*" alkalis. Jowett is of the opinion 

that pilocarpine and isopilocarpine are stereo-isomers of the 

rue lure : ciI-Nni.cj, C- Co 

X : 1 O 

CM : C -Cl! . CH-CIT 

PILONA, a town of northern Spain, in the province of ( )viedo; 
between fbe right bank of the river I'llnna, a ledt-hand tributary 
of the Sella, and the Sierra ele Abes (42(18 ft.). J'up. (1000). 
i X , 2 2 X , Though olliciallv el issed as a town. J'iloha is rather a 
dcnsclv populated mining and agricultural district. It is served 
bv tin* railway from Inliesto, on the river i’ilona, to Oviedo and 
Gljun. 

PILOT, the name applied either to a particular officer serving 
on board a ship during the course ol a voyage* and having the 
charge* of the helm and the ship's route, or to a person taken on 
hoard at a particular place for the* purpose of conducting a ship 
tl in nigh a river, road or channel, or from or into a port. The 


latter kind is the only one to which the term is now applied 
cither in British or foreign countries. The word “ pilot " is 
| not the earl\ r name for the man who guide;s or steers a ship, 
j In Old English the name is ladman, i.c. the man who leads the 
i wav. “ Pilot ” does not appear in English till the i(>th century. 
! The origin of tlie word has been much debated. Many etymolo- 
gists find it in the Dutch pijloot (Hexham's Dictionary, 1658). 
This has been identified with pciHood , pcil loth, Miunding lead; i f. 
German pcilcn, te> sound; the last part of these words is the same 
as English “ lead,” the metal; the first part, pcilcn , is for pegclen, 
to mark with pegs or points for measuring; < !. pcgcl, gauge. The 
Xao English Dictionary, 011 the other hand, finds that the* Dutch 
piloot , the earlier form, is taken from tlie I* rein h. The source is. 
therefore, to be looked for in Romance languages. Du ( ange 
((/loss, Med. ct Inf. Lat.) gives Pcdottac, defined as quorum cst 
\circ inharc ct <xirc porlus , a gloss on pcdrtlc c timouieri in 
K. Ubaldini s edition, 1(140, of / document 1 d' a more by Francesco 
da Barbel ino ( 12O4-144X). It is therelore conjectured that the 
Italian pilota is a popular conception of pedottn , and a possil.l * 
source may be found in the Greek irqOov. oar. 

In England, lormerly, pilots were subject to the jurisdiction 
of the lord high admiral; and in the lftth century there* are many 
| instances of t lie* Admiralty ( 'ourt dealing w it h pilots disciplinarilv 
| as well as civillv, holding them liable 111 damages to owners of 
; ships lost or damaged bv their negligem e*. Kor some consider- 
j able time throughout the United Kingdom the appointment 
I and control of pilots have been in the hands of numerous societies 
I e»r corporations established at the various ports bv charter or 
1 a< t of Parliament, sic h as the Trinity Houses of J.)eptford 
i Su-uiid (London), Kingst 011-upon 1 lull, .Newcastle on Tyne, and 
1 l.cith, a. id the Society of ( ine|iu* Ports Pilots and (Ourt of 
j L- letemaiuge (now exiine't). These socie'ties had jurisdiction 
| oxer the pilots exercising their employment within 
| tlie* limits of such ports, and in many cases made it AutIw,ltles ‘ 
compulsory for ships resorting thither to employ them. By 
| degrees the London Trinity House acejuired a hading position, 

! which was confirmed and extended by the general Pilotage Acts 
passed in the 1 St h and ugh evnturies, with tlte object ol intro- 
ducing a uniform sxw.t-m throughout the realm. At the* present 
day the United Kingdom is divided into districts for the purpose 
| of pilotage* jurisdiction. The* ( LoneL n) Trinity House has 
1 1 11 isdn’tiuii over the* London di:tnVt, xvhie h extends from 
, Grfordness to Dungciicss, and comprises the* 'Thames and Med- 
wav up to London and Rochester bridge.'.; the English ( hannel 
eliwriet. comprising the sea between Dunce ness and tie* Me of 
Wight; and the Trinity outport distriels, xxhieli in< hide anv 
; pilotage diitricts for the appointment of pilots within which no 
particular provision is made; bv act of parliament or « barter, 

, and the number of which is 40, all English and Welsh. There arc 
(>(> oilier districts, within which oilier pilotage authorities have 
jurisdie lion. 

I he prese nt general pilotage* law is contained in the Merchant 
Shipping A« Is iXe^j. to i<;o(». Pilotage authorities are defined 
as bodies or p Tsnns authorized to appoint or liocrve pilots, or 
to fix and alt>*r rates of pilotage or to oxen me* anv jurisdiction 
in respee't of pilotage. They art* subject te> tin* control of the 
B-'nnl of 'Trade a*: the supreme mer' untile marine authority. 

■ Those* bodies, however, which existed at the time of the passing 
of the act retain their poxvers and jurisdiction, hi far as is 
consistent with it. 'The; board has po.ver to appoint 
a newv pilotage authority in any area where there* is 
none, and to include a new area where there is none within 
an already exist in.g one (but in either case pilotage cannot be 
made compulsory), or to t ransler pilotage jurisdiction over 
! a port other than that where the pilotage authority for 
that port resides, from that pilotage* authority to the 
harbour or other local authority for that port, or to the 
! Trinity House, or to a new authority; and the board has all 
powers necessary to eliectuate such transfer amj constitute 
; the* nexv authority. The board max' also, by provisional order 
j (which requires parliamentary confirmation), provide for the 
j representation of pilots or shipowners on the pilotage authority 


Law* 
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of any flistrirt, anci the exemption of ships from compulsory 
pilotage in any district. Wlure pilotage is not compulsorv, 
and the power of obtaining pilotage licences unrestricted, the 
board can in the same wav give the pilotage authority powers 
with respect to licences, amount of pilotage rates, and the like. 
1'ilotage authorities may, bv by-laws under the act (which 
require confirmation by order in council), exempt wholly or 
partly any ships or classes of ships from compulsorv pilotage, 
and regulate the means of obtaining licences, and the amount 
of pilotage rates, subject to a maximum limit. They must 
make yearly returns to the Hoard of Trade of their by-laws, tla 
nanics, ages and services of their licensed pilots, the rates of 
pilotage, the amounts received for pilotage and their receipts 
and expenditure; and it they fail to do so, the hoard may 
mi - pend their authority, which is then exercised by the Trinity 
House. 

The statutes also providegencrallv for thequulifirat ions of pilots. 
A “ qualified " pilot is one duly licensed bv a pilotage authority 
to conduct ships to which he docs not belong. 
Qualifies- {)n j n * s appointment he receives a licence, which is rc- 
gistcred with the chief officer of customs at t he nearest 
place to the pilot's residence, and must be delivered up by the 
pilot whenever required by the licensing pilotage authority. On 
his death this licence must be returned to that authority. By an 
act of 1 gof» no pilotage certifuatc shall be granted to the master 
nr mate of a British ship unites he is a British subject; this 
does not, however, refer to the renewal of a certificate grant* d 
before iqob t»> one not a British subje<t. Bilnlagc dues arc 
iceovcrable summarily from the owner, master, or « i.n-ignecs of 


bond and the amount payable to him for pilotage on the voyage 
on which lie was engaged at the time of his so becoming liable. 
The licence may be revoked or suspended by the Ti inity House 
when it thinks lit; it only continues in forte for a year, and the 
Trinity House has absolute discretion whether it shall be renewed 
or not. 

A pilot boat is approved and licensed by the district pilotage 
authority who appoints or removes the master thereof. In order 
to be easily recognized, she has printed on her stern 
| in legible white letters the name of her owner ami 
her port, and on her bows the number ol her licence; 
the remainder of the boat is usually blat k. The pilot tlag is a red 
and white horizontal flag of a comparatively large .d/e, and is 
down from a conspi* nous position. When the dag k down from 
a merchant vessel, it indicates that a licensed pilot is on board 
or that the master or mate holds a certificate entitling him to 
pilot the ship. By order in council of iqoo, on and alter the 1st 
day of January igoi the signals for a pilot displayed together or 
separately are : In daytime, there is (1) hoisted at the fore the 
pilot jack (Union jack having round it a white border, onc-fitth 
of the breadth of the dag); (2) the international ode pilotage 
signal indicated by I’.T.; (3) the international code ling S. (w'hitc 
| with small blue square centre), with or without the code pennant ; 
hi) the distant signal consisting of a cone point upwards, having 
above it two balls or shapes resembling balls. By night, (1) the 
pyrotechnic light < mnnwnly known as a blue light, 1 very ill teen 
t-econdsj (2) a bright white light, dashed or shown at short or 
frequent intervals just above the bulwarks, lor about a minulc 
at a time. 


the ship, after a written demand for them has been 111c.de. A 
pilot may rmt be taken bcvnnd t he limits of his (list ri< t w ithmit Ire 
consent, and if so taken he is entitled to a fixed daily sum in 
addition to the dues; if hi* cannot board tin* ship, and leads her 
from his boat, he is entitled to the same dues as if he were on 
board; and he must be truly informed of the ships draught of 
water. An unqualified pilot mav in any pilotage district take 
charge of a ship without subjecting himself or his employer to am 
penalty, where n<*, qualified pilot has offered himself, or where a 
ship is in distri ss, or in circumstances where the master must take 
flic best assistant e he can, or for the purpose of (hanging the 
moorings of any ship in port oil docking or undo* king her; but 
after a qualified pilot has offered himse lf any unqualified pilot 
continuing in < barge, or anv master continuing him in (barge of 
the ship, is liable to a penalty. A qualified pilot may not be 
directly or indirectly interested in licensed premises or in the 
selling of dutiable goods, or in the unne( cssary supply of gear 
or stores to a ship for his personal gain or for the gain ol any other 
person. He can be punished for quitting a ship before the com- 
pletion of his dutv w ithout the consent of the master, refusing or 
delaying to perform his duty without reasonable cause when 
required by lawful authority, lending his lieem e, acting as pilot 
when suspended or when intoxicated, and any pilot who through 
wilful breach of or neglect of duty, or by reason of his drunken- 
ness, endangers ship, life or limb, is guilty of a misdemeanour 
and liable to suspension or dismissal; but the pilot lias an appeal 
in cases of fines over £ 2 , of suspension or dismissal, suspension or 
revocation of his licence, or the .application of a pilotage fund to 
which he has ( ontributed. This appeal lies in Ungland to a 
County court judge having jurisdiction over the port where he is 
licensed, or a metropolitan police magistrate or stipendiary magis- 
trate with the like power; in Scotland, to a sheriff; in Ireland, 
to a county court judge, < hairman of quarter sessions, recorder, 
or magistrate. Pilotage certificates may also be granted by 
pilotage authorities, available within their districts, to masters 
and mates of ships; and the holder of such a certificate may pilot 
any ship in respect of which it is available without in< urring any 
penalty for not. employing a qualified pilot. 

The statute further makes special regulation for Trinity House 
pilots. Uwery such pilot, on his appointment, must execute a j 
bond for /boo conditioned for due observance of the Trinity 
House regulations and by-laws, and thereupon he«is not liable 
for neglec t or want of skill to anybody beyond the penalty of the 


J ’ilotage in British waters may be either compulsory or free 
for all or certain classes of ships, from parliamentary pilotage 
j returns, it appears that it is compulsory in about 
j L4 distiicts ot thi‘ United Kingdom (of which two 
thirds arc the Trinity House districts), free in 32, free 
and compulsory in S, while in 3 cases (Berwick, Uingwall and 
Coleraine) no particulars arc given. British war-ships in British 
waters are not compelled to employ a pilot, the navigating officer 
becoming the pilot under the direction of the captain. It a 
pilot be employed, the captain and navigating officer arc 
not relieved from responsibility. They supervise the pilot, 
and should, if no cssary 1 , remove him from the ship. In the 
majority of foreign ports British war-ships are exempted from 
employing pilots, but the Suez ('anal and the ports of Brain c 
are exceptions. The Merchant Shipping Act 0X04 < ontinucs the 
compulsorv employment of pilots in all districts where it was 
already compulsory, and also the already existing exemptions; 
and there is no power in any pilotage authority or the Board of 
Trade to increase the area ol compulsory pilotage, though there 
is to diminish it. Compulsion is enforced by a provision in the 
act, that within a district where compulsory pilotage exists, the 
master of an unexempted ship who pilots her himselt without 
holding the necessary certificate, after a qualified pilot has offend 
or signalled to take charge of the ship, shall be liable for each 
offence to a fine of double the amount of the pilotage dues 
demandable for the conduct of the ship. The exemptions from 
compulsory pilotage still existing in British territorial waters 
are as follows: Ships or vessels with British registers trading 
to Norway or the Cattegat or the Baltic (except vessels on 
voyages between anv port in Sweden or Norway and the port ot 
London), or round the North (ape, or into the White Sea on 
their inward or outward voyages, whether coming up by North or 
South Channels; any constant British traders inwards from ports 
between Boulogne inclusive and the Baltic coming tip by North 
Channel, and any British ships or vessels trading to ports 
between the same limits on their outward passages and when 
roming up by the South Channels; Irish traders using the navi- 
gation of the Thames and Medway; ships engaged in the regular 
coasting trade of the kingdom ; ships or vessels wholly laden with 
stone produced in the Channel Islands and Isle of Man and brought 
thence; ships or vessels not exceeding Lo tons, whether British 
nr belonging to a foreign country specified by order in council; 
ships within the limits of the port or place to which they belong, if 
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tin.; is not a place particularly provided for by act of parliament 
or charter as regards the appointment of pilots; ships passing 
through the limits ol any pilotage district in their voyages from 
one port to another port, and not being hound to anv* port or 
pla< e within stall limits or anchoring therein, but not including 
ships loading or discharging at any place situate within the 
district, or at anv place situate above the district on the same 
river or its tributaries. Ships whose masters or mates are owners 
or part-owners of them, and living at Dover, Deal, or the Isle of ! 
Thanet, may be piloted by them irnm anv ol these places up and ; 
down the I hames or Medway, or into or out of anv place or port \ 
within the jurisdiction of the Cinque Ports. The foliowing 1 
ships in the London district and Trinity outport districts are j 
also exempt when not carrying passengers, namely : Ships ' 
employed m the ('ousting trade of the l nited Kingdom; ships of 
not more than bo toils burden; ships trading to or from anv port 
in Great Britain within the above districts to or irom the port 
ol Brest in France, and any port* in Kumpe (which does not 
iu< hide the Dinted Kingdom) north and east of .Brest, or to the 
( harm el Blands or Isle of Man; and ships navigating within the 
limits of the port to which tliev belong. The port to or from 
which the ship must be “ trading ” in this provision has been 
interpreted by the decisions to mean the port where the cargo 
is substantially discharged or loaded rcspcctiveh ; and the word j 
iL coaster similarly has been held to apply onlv to a vessel I 
carrying to one port of the I’nited Kingdom a cargo which has j 
been tak« n in at another. Every ship carrying passengers I 
between any place in the British Islands and any other place so j 
situate must carry a compulsory pilot, unless her master or mate : 
have a pilotage cert if u ate. The effect in law of the ship ( British ' 
or foreign) being in charge of a compulsory pilot under the act 
is that her owner and master are not answerable to any person 
whatever for any loss or damage occasioned by the fault or 
incapacity of any qualified pilot acting in charge of such ship ! 
within any district where the emplovment of such pilot is min- 
p ul si .ry by law. In order to take advantage of this privilege, 
the shipowner must show (1) that a properly qualified pilot was 
at ting in charge of the ship ; then* are, however, various kinds ol 
qualified pilots thcqualiiicd pilot who i sal ways < apableof acting, 
and the qualified pilot who is liable to be superseded it a better 
can be obtained ; (2) that that c harge was compulsory ; the pilot , 
however, need not be compulsoi ily employed at the plate where 
the act ident happened, so long as he is compulsorily employed 
within the district where it happens; (3) that it was solely the 
pilot's fault or incapacity which caused the damage. Similarly, 
under the 1 Harbours, Tiers and Dot ks Glauses Act, the owner of a 
vessel is not liable for damage done thereby to docks or piers 
when she is in charge of a duly licensed pilot . 

This statutory exemption of a ship in charge of a compulsory 
pilot Irom any liability for her negligent navigation by that 
pilot, is onlv declaratory of the common law ol England, and is 
based on the principle that the pilot is a slate* official put in 
charge of a ship, and is not the servant of the shipowner so as t«» 
make him liable for his negligence; and a British court gives the 
same effect to anv foreign or colonial law which makes it com- 
pulsory on shipowners to put a pilot in charge of their ship when 
within their jurisdiction. Most foreign codes, however, while 1 
agreeing with English law in making the presence* of a pilot on 
board e'ompulsory . differ from it in not putting him in charge* of 
the ship; and in this case the defence of compulsory pilotage i 
cannot be* pleaded siirecsslully in British courts, judicial 
decisions have established that Krcnch, Suez ( anal. Danube* and 
I hitch pilots arc not compulsory pilots in the* British sense of the 
word, being onlv advisers ol the master, or li\ing charts.” 
But if the pilot is put in charge bv the foreign or colonial law, 
although that law expressly provides that in spite of the owner 
surrendering the charge of the ship to him the owner shall still 
remain liable, a British court will hold the owner fre*e* from 
liabilil v, on the ground that to make nnv person liable for a tort 
committed abroad, the act complained of must be wrongful not { 
only according to the foreign law, but also bv English law. j 
This consequence which English, law attaches to the employment j 


of a compulsory pilot has been much criticized in recent times, 
and it would seem that the foreign view is much more satisfactory 
in regarding the* pilot merely as the adviser and not the superior 
of the master. Moreover, the adoption of the foreign law on this 
point would restore the* old general maritime law. 'The policy 
of the* law was at one time ine lined to extend this principle of 
compulsory pilotage, on the ground that it was for the benefit of 
commerce and the safety of seamen's lives, but it now restricts 
it within as narrow limits as possible, c.g. the presence of a 
compulsory pilot on board a tow who G directing the navigation 
of a tug does not protect the tug*ow ner from liability for negligent 
navigation. As already pointed out, pilotage authorities have 
no power to extend its scope. 

A pilot who is compulsorily in charge of a ship under English 
law has supreme control over her navigation, superseding tin* 
master for the time be*ing ; and if she is a tow he has also control of 
the* navigation of her tug. 'Flu* judicial decisions establish that 
it is within his province to decide whether the* ship shall get under 
way, the proper time and plarefor her to anchor, the* wav of carrying 
her anchor, the proper orders for the helm, her rate of speed, and 
whether the statutory rules of navigation shall be complied with ; 
and the master and crew must not interfere with his control, and 
only remain liable lor the* proper execution of the pilot’s orders 
and the trim and general cttii ienry as to look-out, of the ship. 
The master, howe*ver, is bound to supersede the- pilot in case of 
his intoxication or manifest incapacity, and 1<> interfere it there 
G a clear and plain prospect of danger to the ship in following the 
pilot’s directions, c.g. getting under way in a thick fog. The 
pilot is entitled to receive from the master assistance in having his 
attentimi called to anything which a competent mariner would 
see that he ought to know. A pilot taken voluntarily, and not bv 
compulsion of law, is considered as the servant of the shipowner, 
and as such renders him liable* for his acts of negligence towards 
third parties. He does not, it seems, supersede* the master in 
the control ol the ship, but only advises him. 'The Admiralty 
and the Board of 'Trade and the Trinity House all take the vie w 
th.it the e aptain or master is bound to keep a vigilant eve on the 
navigation ol the vessel bv the pilot, and iysist on all proper 
preeautions being taken. Tor the* purposes ol a policy of marine* 
insurance a ship is not seaworthy without a pilot in compulsory 
pilotage waters; and where there is no legal compulsion to have 
one, but the lm ality requires nav igation bv a person having local 
knowledge, it has been said that a ship must take a pilot , certainly 
when leaving a port, and probably on entering a port it a pilot is 
available. 

A pilot can sue for his pilotage fee at common law or in 
Admiralty (</. 7 >.), in the latter ease provided that the contract 
was made and the we»rk done not within the body of a exmntv ; 
but he has a summary remedy bv statute which is of cosier 
application, lie cannot be sued in Admiralty for damage done 
by a collision caused by his ne*gligcnee (c.g. on the Admiralty side 
uf a county court having Admiralty jurisdiction); but he can be* 
made liable at common law or in the Admiralty Division of the 
High Court, although in the ease of a 'Trinity House pilot his 
liability is limited] to the* amount of his bond and pilotage fee? 
then being earned (se*e* above); but the court has refused to join 
him as a defendant to an action in ran brought against the ship 
of whic h he had the charge. A pilotage authority cannot he 
made liable for the negligent navigation of a ship by a pilot which 
it has licensed, for he is not it:- servant, though it has been held 
liable for the* negligence ol a person not licensed bv it as a pilot, 
but employed by it for wages to pilot ships into a harbour under 
its jurisdiction, itself taking the pilotage dues and applying them 
for harbour purpose s. A pilot is not in common employment 
wit If the maste r and crew of a ship, and can recover for any 
injury done him by the*ir negligence. He may be entitled to 
claim salvage from a ship of whic h he has charge, if the services 
he renders are beyond the scope of his pilotage contract, either 
Irom the outset or owing to supervening circumstances, but not 
otherwise, whether he is on board her or leading ‘her from his 
boat. (Sc** Sai.vac.k.) 

In the United States pilotage laws ruv regulated by the respective 
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states. If ihe water** are the boundary between two states a 
duly licenced pilot oi ru.i' r ite may be employed, but no de- 
criinination cun be madr m the rates of pilotage l»etwe»*n w^ih 
of ditielent states. In the herman I'nipnc the pilotage ?a\.s 
are very complicated. 1 a the majority of the r.nmiimr star, s 
each one has its own rc&ui.iiions and laws. In Tm s 10 there are 
government pilots who enter the service as apim ni ua -., and are 
placed under a department of state. In I'ramc th»- I’un ral orgaiu 
*/al ton of pilots is regulated bv the Statute on Til »ts of the 12? h 
of December 1800, and the pilotage it ions f« *r each port are 

made by the mnu -t'T of inaine* at ihe n»pu t ot In--, loc.d reprrsi u 
lative and the Chamber of Lorn met cc. LixncU p.loT arc* evmpt 
from military service. 

See Abbott, Slopping (London, iOot); Mamie and Pollen L, 
Shipping (London, 1881); Maisd- ri, Colli oon<at Sea (Loudon, 

Siltii }".eas of the Adm.ia.’lv |Sel leu So- h tv, London, 1892 a*’ I 
1S97); Temp, rlev, Mcu hatit Soil ping »L i< (iqo; ) ; iwi-s, I'uhi: 
Ihoh of Arfmiialtv (London, 1871'. y b T. ; J. \\ . p.) 

PILOT-FISH (Xaiu rahs dm lor), a jv lugie lisli of the family 
of horse-mackerels or Cara nr ,: doc, well known to sailors from its 
peculiar habit of keeping company wall si ips ami large lishes, 
especially sharks. Jt occurs in all tropical ami sub-tropical 
seas, and i- common in tin* mediterranean, but becomes scarcer 
in higher latitmhs. in summer pilots will anoinpany t hips 
as far n«. rth us the south court of England into port. Tin’s 
habit was known to the am :» nts, who describe the Pompilus a- 
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a fish which points out the way to dubious or embarrassed 
sailors, and by its sudden disappearance indicates to them the 
vicinity of land; the ancient seamen of the Mediterranean re- 
garded it, therefore, as a sac red fish. That the pilot accompanies 
sharks is an observation which first appears in works of travel 
of the 17th century, the writers asserting that, P is of great use 
to its big companion in conducting it and showing it the way to 
its food. It is, however, extremely doubtlul whether the pilot’s 
connexion with a shark serves a more special purpose than its 
temporary attachment to a ship. It accompanies both oil account 
of the supply id food which it derives from them. The pilot, 
therefore, stands to both in the relation of a so-called “ com- 
mensal," like the Ec/tciuis or sucking-fish. All observers, 
however, agree that neither the pilot nor the sinker is evi r 
attacked by the shark. The pilot attains to a length of about 
12 in. In the shape of its body it resembles a marker 1, 
but is rather shorter, especially in the head, and covered with 
small scales. A sharp keel runs along the middle of ca* h side of 
the tail. The first dorsal fin consists of a lew short spines not. 
connected by a membrane; the second dorsal and the anal are 
composed of numerous rays. The teeth, which occupy the jaws, 
vomer and palatine bunt**-, are all small, in villiiorm hands. J 
The coloration of the pilot renders it conspicuous at a distance; 
on a bluish ground-colour from five to seven dark-blue or violet 
cross-bands traverse the body from the bat k to the belly. The 
pilot-fish spawns in the open sea, and its Iry is constantly caught 
in the tow-net. Hut young pilotrlish differ romidcrubly from 
the adult, having the spines of t&f first dorsal connected by a 
membrane, and some bones of tfe head armed with projecting 
spines. These little fishes were therefore long considered to be a 
distinct genus, N ancients. 

PILOTY, KARL VON (1826-1886), German painter, was born 
at Munich, on the 1st of October 1826. Ilis lather, Ferdinand 
Piloty (d. 1844), enjoyed a great, reputation as a lithographer. 
In 1840 he was admitted as a student of the Munich Academy, 
under the artists Schorn and Schnorr. After a journey to 
Belgium, Frafice and England, he commenced work as a painter 
of genre pictures, and in 1854 produced a work. Die Amme 
('* The Wet Nurse ”), which, on account of its originality of style, 


caused a considerable sensation in Germany at the time. T'uT 
he soon forsook this branch of painting in favour of historr al 
subjects, and produced in 1851, for King Maximilian II., “ T'hi? 
Adhesion of Maximilian 1 . to the Catholic League in 1609." 
It was succeeded by “ Seni at the Dead Body of Wallenstein '* 
(1855), whuli gained for the young painter the membership of 
the Munich Academy, where he succeeded Schorn (he brother-in- 
law) as professor. Among other well-known work , bv Pilot v 
arc the “ Battle of the \\ hit o Mountain near Prague,” “ Nero 
| Dancing upon the Ruins of Rome " ( 1.861), Godfrey <>r Bouillon 
on a Pilgrimage to the Holy Land ” (1861), “ Galileo in Prison ” 
(iSoG, and “ The Death of Alexander the Great. ” (unfinished), 
his last great work, lie also executed a number of naira! paint- 
ings for the royal palace in Muni<h. f or Baron von Si hach lie 
p - mtcii the jusily < eli brated “ Discovery of America. ' In r8y j. 
lie was appointed keeper ol the Munich Academy, being after- 
wards ennobled by the king of Bavaria. Pilot v was the fore- 
most representative ot the realistic school in German''. He was 
a must successful teacher, and ai long Ins more fai . >us pupils 
mav lie mentioned Male art, Ecnbaeh, Defrcgger, Max and 
Griitzncr. He died at Munich on the 2 j s t of )uiv jS8o. 
j PILSEN (Czech, C/Cr//), a town of Bohemia, Ails' via, 6)8 m. 
W.S.YV. of Prague by rail. Pop. (moo), 68,292, of which 04 ' ’ 0 
are Czech. It is t lit; second town ot Bohemia, and lies at the 
continence of the Rad buna and the Mies. It consists of the 
town proper, whuli is ngularly built and surrounded with 
yromen.aks 011 the site of tin* old r.c iparts, and of three suburbs, 
ihe most prom incut buildings are the Gothic church of St 
| unrtholonc'v, sc d t<> dale fr* ei uijj, wliose tower (425 ft.) is 
I ihe highest in Bohemia, and the line Renaissance town hall 
! ih. irv Jroin the 1 nth run ur. 1 lie staple artic le' of manufacture 
and commerce is beer, whi< h is exported to all parts of the world. 
Other industrial products are ma< hirierv, enamelled tinware, 
leather, alum, paper, cnrlhenwarc, stoves and spirits, while a 
tolerably brisk trade is carried on in wool, feathers, cattle and 
j horses. In the neighbourhood arc several coal-pits, iron-works 
: and glass-works, as well as larg** deposits of kaolin. 

> Pilsen first appears in hbtoiv in 970, as the scene of a battle 
in the war between Prince Boleslaiis and the emperor Otto 1 L, 
end it became a town in 3272. lairing the Hussite Wars it was 
ihe centre of Catholic resistance to the Hussites; it was three 
I times unsuct esstully besieged by Pn.kop the Great, and it took 
part in the league ol the Romanist lords against King George of 
I Pndebrad. During the Thirty \ cam’ War the town was taken 
j bv Mansfield in 1018 and not re* aptured by the Imperialists till 
| 1621. Wallenstein made it his winter quarters in 1644, and it 
, was in the great hull of the Uothous that his generals took the 
, oath of fidelity to him (January 1641). The town was unsuc- 
I < esstully besieged by the Swedes in 1647 and 1648. The first 
j Bohemian printing press was established here in 141)8. 
j PIMA, a tribe and stock of North American Indians. 'Their 
j range was southern Arizona and northern Mexico. The ruined 
Lima village, known to the Spanish as Casa Grande on the south 
bank of the Gila, is an example of their early civilization and skill 
in building. Driven out of their hurries by n< ighbouring tribe:-, 
they lived a more or less nomadic life. They were always good 
farmers, showing much skill in irrigation. At first submitting 
to the Spaniards, thee revolted in 1751, destroying all the 
missions. Tire war lasted two years, but since then the Pima 
Indians have been friendly with the settlers. As a race they are 
brave, honest and hard working. They number some 5000 on 
two reservations in Arizona. 'The Piman stock includes such 
tribes as the Papago, iluichn], Opal a, Taruniari, and numbers 
upwards of a hundred thousand. 

PIMENTO, also called Allspice (from a supposed combination 
of varioie flavours) and Jamaica Pepper, the dried immature 
fruit of Eugenia pimento, or Pimento officinalis, an c\\ rgreen tree 
about 40 ft. high, belonging to the natural order Myrlaceae . 
it is indigenous in the West India Islands, growing on limestone 
hills near the sea, and is (-.specially grown in Jamaica. The spice 
derives its name from the Portuguese pimento , Spanish pimienla , 
pepper, which was given to it from its resemblance to 
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pepp**r-eorns. The bt-rrit-s are gathered in July and August , when 
ol tuil size, 1ml sthi unripe — the small branches hearing fruit being 
broken oil ;md dried in l In* Mill and air lor some davs. when the 
Stalks are r» moved and the berries are ready for packing. Those 
owe their animat w properties to an essential oil present to the 
extent of ^ to 4! l, „ and consist ing largely 01 eugenol or allvl 
giuiaeol, J l( )(( l l.,( ))( ,.1 1 ;{ ‘(’ 3 1 I ( . The ehiel use of pimento is as 
a spit v. 1 he oil, the a* turn ot which resembles that of cloves, 
is o! < a-ion.dlv used in medicine, and is also employed in perlnni 
ing soaps. The 11 hay turn ’’ used as a toilt t article is a tincture 
stented with the oil of the leaves of an allied species, Pimailu 
mri. s, commonly known as the bavln rrv tree. 

PIN (a doublet with “ pm " from Lat. />////, 77, feather, pinnae le, 
which is .aid tt > contain the same rt »t M as 7 t/tis, pine tree, 
and propci Iv to mean a sharp point or end), a small peg or bolt 
t»i metal or wood, not necessarilv pointed, emplovcd as a fasten- 
ing to connect together different parts of an article, as a stop to ; 
limit the motion of some moving piece in a machine, as a support j 
nil which a small wheel mav turn,* <S:c., but most roininonlv a I 
small metal spike, used for fastening portions of fabrics together, j 
having one end pointed and at the other a bulbed head, or some i 
other arrangement for preventing the spike from passing entirelv j 
tlm-ugh the cloth or other material with which it is emploved. \ 
In one tuim or another pins ol this last kind are of the highest I 
antiquity, the earliest form doubtless being a natural thorn. • 
Pins of bi on/e, an<l bronze brooches in whit h the pin is theessen- j 
lial feature, arc oi common occurrence among the remains of the ; 
bron/e :igv. 'Flic ordinary domestic pin hatl become in the 15th ' 
t enlurv an article of sntlicient importance in England to warrant 
leg'slative not ice, as in 1 1S4 the importation t»f pins was prohibited 
by statute. Jn 1540 Queen Catherine recci\ed pins Irom 
Frail' e, and a Rain in T544 an act was passed providing that “ no 
per son shall put to sale anv pinnes but only sut h as shall be double 
headed, and have the heads soldered fast to the shank of the ! 
pinnes, well smoothed, the shank well shapen, the points well 
and round tiled, canted and sharpened." At that time pins 
ot Rood <|iialilv were made o! brass; but a large proportion t)t 
those against which the legislative enact merit was directed were 
niade ot iron w ire blanched and passed as brass pins. To a large 
extent the supply oi pins in England was received from France 
till about ibjb, in whit'll year the manufacture was introduced 
into ( iloueestershire by John Tilshv. His business flourished so i 
well that he soon gave employment It) 1500 persons, and Stroud i 
pins attained a high reputation. In if>y> the pinmakers of ■ 
London torined a corporation, and the manulaeturc was suhse- j 
ijtientlv established at Pristol and Pinningham, the latter town j 
ultimately becoming the principal centre of the industry. So 
earlv as 1775 the attention of the cntetpi ising colonists in Caro 
lina wa drawn to the manufacture bv the offer of prizes for the 
first native made pins and needles. At a later date several 
pin making machines were invented in the Cnited States. 

1 luring the war ot 1812, when the price ot pills rose enormously, 
the manufacture was actually started, but the industry was not j 
fairlv successful till about the year 184b when the Howe M;lnu j 
tacturing Company was formed at Pirmingham, Connectiait . | 
Previous to this an American, Lemuel \\ . Wright, had in 1824 | 
secured in England a patent for a machine to make solid-headed 
pin -, which established the industry on its present basis. 

Tin- old lonn ot pin consisted of a shank with a separate head ot 
i nr wire twisted round and secured to it. Fine wire lor heads was j 
lira wound on a lalhr round a spil tin- cx.nl * ire 11111 le-ivn* a- of tin- | 
pin shanks to hr headed. In tin-* wav a long clastic spiral w.e* , 
]>rodm.ed winch had next to he cut into hrads, rath coiisisimg 
ol two Loin|>lete turns ol the spiral. These heads urn- soil* md 
bv annealing and made inlo a heap for the heading bov, whose | 
dut v Will to thrust a number ot shanks into the heap and let as j 
many as might be lit themselves with heads. Such shanks as 1 ame 1 
out 1 tins headed were passed to the lieadei, who vvilh a tailing block : 
and die arrangement compressed together shank and head ol sm h , 
a number as his die-block was fitted tor. All the otlur operations 1 
ot straightening the wire, cutting, pointing, Ac., were separately 
pertorined, and these numerous details connected with the pro 
d action of a common pin were seized on bv Adam Smith as one ot 
the most remarkable illustnftions ot the advantages oi llu: division 
ot labour 


The beautiful automatic machinery bv which pins are now made 
of single pieces ot wire is an invention ot the I nth century. Ill 
1S17 a minimum, a turn wa- made at the Patent Othce by Seth Hunt, 
dcs»_iibiiig a m;u him- lor making pins with “ head, shaft and point 
in one entire piece.” Bv this machine a suitable length ol wire 
was cut olt and held in a die till a globular head was tormed oil one 
end by compression, and the olhei end was pointed by the revolu- 
tion around it ol a roughened ste* 1 wheel. This machine does not 
appear t * » have mine into use, but in iS2j WYighl patented the 
pm-making apparatus above refer! ed to as the parent form of Hie 
mn< liitierv now emploved. A la* torv equipped with lus machines 
was established in London, but the company which owned it was 
not succes- fill. Tile plant passed into the hands ol Daniel Foote- 
Tayh-r ot Birmingham, who obtained an extension ol Wright's 
patent for live vears lioin iNpS, and his firm was tlie lirst to tarrv 
on the production ol machine-made solid headed pins on a com- 
mercial basis. In a modern pin making machine wire of suitable 
gauge running oil a reel is drawn in and straightened bv parsing 
between straightening pins or studs set in a. table. When a pin 
]< ugth has entered it is 1 aught bv lateral jaws, beyond which enough 
ol the end projects to hum a pin head. Against this end a steel 
punch advances and compresses the metal by a die arrangement 
into the form ol a head. 1 lie pin length is immediately tut otl 
and the headed piece diops into .1 slit sutficiciilly wide to pass the 
wire through but retain the head. The pins are consequently 
suspended bv the luad while Ihnr projecting extremities are held 
aganr-t a revolving cutter, bv which they are pointed. They arc! 
next cleaned by being boiled in weak be* r, and then arranged ill 
a copper pan in lasers alb mating with layers ot grained tin. The.* 
contents ol the pan are covered with water over which a quantity 
of argol (bitartiah* ol polash) is spunklcd, and alter boiling tor 
several hour-, the brass pins are coated with a thin deposit of tin, 
which gives them tlnir sdvir\ appearance. they are then washed 
111 *. k an wall 1, and dri* d and poll*. lied by be mg re volved in a barrel, 
mixi d with dry bran or In# saw* lust , Irom w hit h they arc- \\ miiow «-d 
finished pins. A large proportion ol I lie puis sold arc* shirk mlo 
paper bv an automatic machine not less ingenious 1l.au the* pin- 
makmg machine jl-c|l. Mourning pins are made oi iron wire, 
inn dud bv nimni-ang 111 black japan and diving in a stove. A 
considerable vanetv ol pins, iik hiding the ingenious! y coiled, 
bent and twisted nursery sale tv pm, ladies' hairpin.-, Ac., are* also 
made- by automatic machinery. The sizes ol ordinary pins range 
lioin 1 hr 3 1 - m. stout blanket pm down to the* lincst slender gilt 
|*in used l>\ e*niomeilogists, \ y**> ol wlm h weigh about .111 ounce. 

PINA, RUY DE (1440 1521). Portuguese chronicler, was a 
native ot (iuarda. He acted as .-e< retary of the embassy sent 
by King John II. to Castile in the* spring of# 1482, and in the 
lollowing September returned there as sole envoy, lie was 
pre: cut at the execution of the duke of Hraganza at Evora ill 
1 j.S-g and in 1484 went to Rome as see -retary of an embassy to 
Pope- Innocent VII. On his return, the* king charged him to 
write a history of his reign and gave him a pension for his 
support. Following the ai rival of Columbus from his first 
vo\ age in 1494, Pina was one ot the commissaries despatched to 
Parcclona bv John II. to negotiate with the Catholic sovereigns 
respecting the limits of their respective jurisdictions. In 
September 1405 he attested the will ot John IF in his < apa< ity as 
a notary public, and on the 25th of Oc tober ol the same year he 
was present at his master's death at Alvor and opened and read 
his testament. King Manuel confirmed his pension and appointed 
him in 1407 chronicler of the kingdom, keeper of the archives 
and royal librarian, with a suilahli- salary. P»y 1504 Pina had 
completed his chronicles ot Alphonse* Y. and John II. King 
|ohn III. charged him with a history of his lather, Manuel, and 
at his death Pina had carried it down to the.* e apturc of Azamor, as 
we know from Damian de (hies, who used it in preparing his own 
chronic le of that monarc h. 

It is probable that the c hronieles of the early kings of Portugal 
from Sane 'ho I. to Alphomo IV. which were published under 
Pina's name in the 18th c entury were written by Fenian Lopes 
and edited bv Pina, while that of King Duarte seems to have 
been the joint production of Lopes and Azurara, with Pina again 
as the editor only. Pina was a favourite of fortune during his 
life*, for, apart from royal benefactions, he received presents from 
public men who wished to figure well in his hooks, and after his 
death he obtained the c redit for work that wax not his. Ilis 
authority as an historian is considerable*, and his frankness is 
said to hav e* provoked remark from conte mporarie s. # 

Finn’s chronicle of King Alphonso IV. was first published in 
Lisbon in those of King Duarte and King Alphonso V. in 

vol. i. of the" ( olliL'-o de lures meditos da histuna portuguera 



616 PINACOTHECA— 

(Lisbon, 1700), and lus chronicle of John II. in vol. ii. ol the sum' 
collection (Lisbon, 1702). The mtroiluctnm to the chronicle of 
King Duarte contains the fullest account ol Pina's life. (L. Pr.) 

PINACOTHECA, a picture gallery (dr. 7m ' uko(> »/*>/, Irom 7 nV«£, 
a tablet or picture). The name is especially given to the building 
containing pictures which formed the left wing of the Propylaca 
on the Acropolis at Athens. Though Tausanias (Ilk. II., xxii. b) 
-peaks of the pictures “ which time had not ethiccd,” which 
seems to point to fresco painting, the fact that there is no tract 
of any preparation tor stucco on the walls rather shows that the 
paintings were easel pictures (J. d. Kra/er, Paustiniiis's !h'*o lo- 
tion of (inree, iSi)S, ii. 252). The Romans adopted the term 
for the room in a private house containing pictures, statues, 
and other works of art. It is used for a public gallery on the 
continent of Europe, as at llologna and Turin. At Munich there 
are two galleries known as the Old and Xew Pinakothek. 

PINAR DEL RIO, capital of Pinar del Rio Province, Tuba, 
about to; m. S.W . by railway from Havana. Pop. (1007), 
10, (>34. The eitv is in the fertile vallev of the (mama. It is the 
mitre o! the tobacco industry of the Yuelta Aha jo region. Its 
port is l .a Column. on the southern coast. The pueblo was 
created after 1773: but the hEtorv of the settlement goes hack 
to 1571. and the parochial church dates from 1710. 

PINCKNEY, CHARLES {1757-1824), American statesman, 
was horn on the 20th of October 1757 at Charleston, South 
Carolina: he was the son of Charles Pinckney (1751-1784), first 
president of tin 1 first South Carolina Provincial Congress (Jan. 
to June 1775), and a cousin of (diaries Cotesworth Pinckney and 
Thomas Pincknev. He was studying law at the outbreak of 
the War of Independence, served in tin* earlv campaigns in tin- 
smith. and in 1770 was elected to the Smith Carolina house of 
representatives. He was captured by the Ihitish at the fall 
ot Charleston (17X0). and remained a prisoner until the close 
of hostilities. He was clei ted a delegate to the Congress of the 
Confederation in 17S3. 17N5 and 178b, and in 178b he moved 
the appointment of a committee “ to take into consideration 
the affair^ of the nation,** advocating in this (oimcxion an en 
largemcnt of the powers of Congress. The committee having 
been appointed, I*iii< knry was made chairman of a sub-rommit- 
tfc-e which prepared a plan for amending the articles ol confedera- 
tion. In 17S7 he was a d' h gate to the Federal constitutional 
< onvent ion, and on the same dav (Mav 20) on which Edmund 
Randolph P/.7\) presented what is known as the Virginia plan. 
Pinckney presented a draft of a constitution which is known a*, 
the Fin« kin-y plan. Although the Randolph resolutions were 
made the basis on which the new constitution was framed. 
Pinckney's plan seems to have been much drawn upon. 
Furthermore, Pin* kney appears to have made valuable sugges- 
tions regarding phrasing and matters of detail. On the 18th of 
August he introduced a series ol resolutions, and to him should 
probably be accredited the authorship of the juhstnnee of 
some thirty one or thirty-two provisions of the constitution. 1 

1 Tie* "Pincknev Plan ha-. been the snl»|ecl ol considerable 
tbs* u-.-ami. When," in itti-N John oiiiih. v Adams was preparing 

the join n. d of the convention lor publication and dism\«red that 
the Ptnckn* v plan was mis-ang, he wrote tu l’uic kin-y lor a copv, 
and Pinckney .-,ent liinr Tvdiat he asserted was either a copy oi lus 
original draft or a copy of a draft which differed from the original 
in no essential-.. But as tins was found to bear a close rrsembjam e 
to the dralt iepot te 1 by the commit ire ol detail, Madison and ot her-., 
who had been numbers of the ton\ entioil, as w HI as historian-., 
treated it asfcponon and for years Pincknev received little- credit 
for his work ill the i.on\< ntion. Later historians, however, notably 
]. Franklin Janiyt»on and Andrew ('. MeLaughlin, have a« credited 
to him the suggestion ol a number of provisions of the cnjidifiif ion 
as a result of their ellori to reconstruct liis original plan chiefly 
from his speeches, or alleged speeches, and from certain papers 
of James Wilson, a member of the committee ot detail, one of 
which papers is believed to be an outline ol the Pincknev plan. 
Sec* J. F. Jameson, "Studies m the History of the Federal Con- 
vention of 1 787,” in the Annual Report 0 / the Amermni Uistoritnl 
;h n ration for zqn ?, vol. i. ; A. C. \h Laughlin, “ Outline of Pinrk- 
ne\ Plan for a Constitution," 111 the Sutton , April 2-S, 1*104; an 
article, « ntitfed "Sketch of Pinckney’s Plan for a Constitution," 
in the American Historical Review for July ioo.j; and C. ('. Nott, 
The Mv'.terv of the Pinckney Draught (New York, iooS)* an at tempi 
bv a loriuer chief justice ol the* U.S. Court ol Claims to prove: tli.it 
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| Pinckney was president of the State Convention of 17(10 that 
i framed a new' eonstitution lor South Carolina, wav governor of 
! the stale 1 Irom 178c) to 1702, a member of the state lioust* of 
representative's in 1702 170b, and again governor 170b 17c), s. 

| From iyejo to 1801 he was a member of the I'niled States 
j Senate. He entered public life as a Federalist, luit later became 
I the leader in organizing the I femoeratir-Republi* in party in 
his state, and contributed largely to the success of Thomas 
Jellerson in the presidential election of 1800. IE Jefferson's 
appointment lie was American minister to Spain fmm 1801 t<> 
1805. In general his mission was a distinct failure*, his arrogance 
: and indiscretions finally causing the* Spanish go\ eminent to 
request his recall. He- was e lected to the state* hou c of repre- 
j sentatives in 1805, was again governor of South Carolina, from 
j 1 Soft to 1808, in iXro-iSi 4 was once more a member of the 
. state house ot representatives, in whic h he defended President 
Madison's war polic y , and Irom 1 8 1 *> to 1821 was a member of 
L the National House ol Representatives, in which he opposed 
| the* Missouri Compromise in a brilliant speech. He died at 
j Charleston, South Carolina, on the 2()th of Oc tober 1824. 

His son, Henry L wrens Pinckney ( 1 70 p-i 8(15). was a mcm- 
I ber of the state house of representatives in 1. Sift -1X52, founded 
j in 181c) and edited for hi teen years the Charleston Mercury, 
i the great exponent of state's rights principle's, and was a member 
: ol the National House of Representatives in 18^ 18 57. 

I PINCKNEY, CHARLES COTESWORTH (17 \(> 1825), Ameri- 
I can statesman, was horn in Charleston, South Carolina, on the 
1 25th of February 174b, the son of (Earles Pinckney (d. 1758).'* 
bv his second wife, the celebrated girl planter, Eli/a Lucas, 
When a child he was sent to England, like his brother Thomas 
after him, to be educated, both of them were at Westminster 
and Oxford and were called to the bar, and for a time they 
, H tidied in France at the Royal Military College at Caen. Return- 
ing to America in i 7 bo, ('. C. Pinckney began the practice of 
. law at ( harlcston. and soon bec ame deputy attorney general of 
! the province. He was a member of the first South Carolina 
1 provincial congress in 1775, served as colonel in the South 
Carolina militia in 177b 1777, was chosen president of the 
South Carolina senate in 177m took part in the (leorgia expedi- 
tion and the attac k on Savannah in the same year, was captured 
at the fall of Charleston in 1780 and was kept in close* confine- 
, ment until 1782, when he was exchanged. In 1785 he was 
; commissioned a brevet brigadier-general in the continental 
! army. He was an intluential member of the constitutional 
convention of 1787, advocating the counting of all slaves a.> a 
basis ol representation, and opposing the* abolition of the slave- 
! trade. He opposed as " impracticable* '* the elec tion of represen- 
i tatives by popular vote, and also opposed the payment ol 
: senators, who, he thought, should be nun of wealth. Subse- 
! quently Pinckney bore a prominent part in sec tiring the ratifi* a 
I tion of the federal constitution in the South Carolina Convent ion 
j called for that purpose* in 1788 and in framing the South Carolina 
State Constitution in the* convention of 17*10. After the 
organization of the Federal government , President Washington 
1 offered him at different times appointments as assoc iate just i< e ol 
j the Supreme* Court (171)1), sec retarv of war (1705) and secretary 
1 the document- sent bv Pinckney to Adams in 1818 is a genuine 
copy «»l his original plan. 

(diaries Pincknev, tin* father, was long prominent in colonial 
allairs; h** was attorne y general ol the province in i/ M. speaker ol 
the assembly in 17 l ,s and m 1 7 pi, chief justice ol the province 

1 in 17^2 1753, and age nt lor Ninth Carolina, in Fngland in 1 75 3 - 
1738. IT*- was the unc le ol ( denies Pincknev (1731 1784), and the 
great-line 1 *- of Charles Pine kney (1737 jSjj). L li/a Linas Pinckney 
(/. 1722 1 7*> 3) was the daughter of Lieut .-Colonel (’.eorge Lucas 
1 of the British army, who about 17 pS removed from Antigua 0> 
South ( arc lina, where he acquired several plantations. He was 
almost immediately recalled to Antigua, and his daughter under- 
took tin* management of the plantations with conspicuous success, 
j She is said to have* been the first to introduce into South Carolina 
j (and info continental North \m erica) tile cult 1v.1t ion and maim- 
lacture of mdigo, and she also imported silkworms in 1753 she 
presented to the princess ot Wales a dress made ol silk irom her 
plantations. She wa-. married to (diaries Pinckney in 1733. See 
Harriott H. Kavcnel, Tltr.a Timkncv (New York, i<So<>), in the 
i " Wonn it ot Colonial and Ue\ otutionary Times" series. 
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of Mate (1705)1 (Mih of which he declined; hut in 1706 he suc- 
ceeded James Monroe us minister to Prance. The Directory 
ret used to receive him, and he retired to Holland, but in the ne\t 
year, Klbridge Gerry and John Marshall having been appointed 
to act with him, lie again repaired to Paris, where he is said to 
have made the famous reply to a veiled demand for a “ loan 
(in reality for a gilt), “ Millions for delenee, but not one cent 
for tribute," another version is, “ No, not a sixpence.” The 
mission an omplished nothing, and Pinckney and Marshall left 
Prance in disgust, Gerry (^/.7c) remaining. When the eorrespoii 
(Knee ol the commissioners was sent to the Pnited States 
('ongress the letters “ X," “ V ” and 11 Z,” were inserted in 
place of tin* names of the French agents with whom the com- 
mission treated —hence the “ X Y 7 . \ Correspondence,” famous 
in American history. I11 1800 lie was the Federalist candidate 
for vice president, and in 1X04 and again in 1X08 for president, 
receiving 1 ^ electoral votes in the former and 47 in the latter 
year. Prom 1805 until his death, *011 the 16th of August 1X25, 
he was president-general of the Society of the Cincinnati. 

PINCKNEY, THOMAS (1750-1X28), American statesman and 
diplomat, was born in Charleston, South Carolina, on the 2 v p*d 
of October T750, a younger brother of Charles Cotesworth 
Pin- kiiev (r/.z».). Educated in England, he returned to Charles- 
ton in 1774, and was admitted to the bar in 1774. During the 
War of Independence his early training at the PYench military 
college at Caen enabled him to render effective service to General 
benjamin Lincoln in 177.8-1771;, to Count d’Eslaing (1771;), to 
General Lincoln in the delenee of Charleston and afterwards 
to General Horatio Gates. In the battle ol Camden he was 
badlv wounded and raptured, remaining a prisoner for more 
than a year. Subsequently he was governor of South Carolina 
in 1787 1 7«S(j ; presided over the state convention whi< h ratified 
t he federal constitution in 17XS: was a member of the state 
legislature in 1 7*; 1 ; and was United States minister to Great 
Britain in 1 702 170b. During part of this time ( 1 7 <m r 7<>5) he 
was also envoy extraordinary to Spain, and in this capn< ity nego- 
tiated ( 17^5) the important Treaty of San Lorenzo el Real; by 
that treaty the boundary between the United States and Hast and 
West Florida and between the United Slab's and “ Louisiana " 
was settled (Spain relinquishing all claims cast of the Mississippi 
above 41° N. fat.), and the United States secured the freedom 
of navigation of the Mississippi to its mouth with the right of 
deposit at New Orleans for three years, after which the United 
States was to have the same right either at New Orleans or at 
some other place on the Mississippi to lx* designated by Spain. 
In 171)6 Pinckney was the Federalist candidate for vice president, 
and in 1707-1801 he was a Federalist representative in Congress. 
During the war of 1812 he was a major-general. In 1825 he 
succeeded his brother as president-general of the Society ol the 
Cincinnati. lie died in Charleston on the 2nd ol November 
1828. Pinckney, like many other South Carolina revolutionary 
leaders, was of aristocratic birth and politics, closely connected 
with England bv ties of blood, education and business relations. 
This renders the more remarkable their attitude in the War 
of Independence, for whi^h they made great sacrifices. Men 
ol Pinckney’s type were not. in sympathy with the progressive 
democratic spirit of America, and they began to withdraw from 
politics alter about 1X00. 

S.v C. C. Pinckney, Lift: of General Thomas Titnhney (Boston, 

PINDAR (Gr. HiVSapo*, r. 522-444 n.c.), the great lyric 
port of ancient Greece, was born at Cvnoscephalae, in Ttoeotia, 
at the time of the Pythian games (fr. 175, BerglU, 103), 1 which 
is taken by Pbekh to he 522 n.c. He would thus be some 
thirty-four years younger than Simonides of Ceos. He was the 
son of Daiphantus and Cl cod ice (or ( leidicc). 1 he traditions 
of his family have left their impress on his poetry, and are not 
without importance for a correct estimate of his relation to his 
contemporaries, 'flic elan of the Acgidae— tracing their line 
from the hero Aegeus — belonged to the “ Cadmean element 

1 The references are to the edition of Pindar bv (\ A. M. Fennell 
(iiiuj-lXyy), and the fourth edition of Bcrgk’s portae Jvria i;vacu. 
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of Thebes, i.c. to the elder nobility whose supposed date went 
baek to the days of the founder Cadmus. A branch of the 
'Theban Acgidae had been settled in Achaean times at Amyclae 
in the valley of the Eurutas (Find. Islhm. vi. 14), and after 
the Dorian conquest of the Peloponnesus had apparently been 
adopted bv the Spartans into one of the three Dorian tribes. 
The Spartan Acgidae helped to colonize the island of 'Thera 
(Pyth. v. 68-70). Another branch ol the race was settled at 
Cvrene in Africa; and Pindar tells how* his Aegid clansmen at 
'Thebes “ showed honour " to Cvrene as often as they kept the 
| festival of the Carnea {Pyth. v. 75). Pindar is to he conceived, 
i then, as standing within the circle ot those families for whom the 
i heroic myths were domestic records. He had a personal link 
with the memories which everywhere were most cherished by 
Dorians, no less than with those w T hich appealed to men of 
“ Cadmean " or of Achaean stock. And the wide ramifications 
of the Acgidae throughout Hellas rendered it peculiarly fitting 
that a member ol that illustrious clan should celebrate the glories 
of many cities in verse which was truly Panhellenic. 

Pindar is said to have received lessons in flute-playing from 
| one Seopelinus at 'Thebes, and afterwards to have studied at 
Athens under the musicians Apollodorus (or Agathoeles) and 
Lasus of Hermione. In his youth, as the story went, he was 
defeated in a poetical contest by the 'Theban Corinna- who, 
in reference to his profuse employment of 'lhehan mythology, 
is said to have ad\ised him 11 to sow with the hand, not with the 
sack." There is an extant fragment in which Corinna reproves 
another Theban poetess, Mvrtis, “ for that she, a woman, 
contended with Pindar (dn (iav a </>of<r' c/da IlmSuptxo 7 tot’ qxr) 
a sentiment which hardly fits the story of Comma's own 
victory. The facts that stand out from those meagre traditions 
are that Pindar was preioeious and laborious. Preparatory 
labour of ;i somewhat severe and complex kind was, indeed, 
indispensable for the Greek Ivrio poet of that age. Lvric com 
position demanded studies not only in metre but in music, and 
in the adaptation of both to the intricate movements of the 
choral dance (*>/'VJ ,rr,K '/)‘ Several passages in Pindar’s extant 
odes glance at the long technical development of Greek lyric 
poetry before his time, and at the various elements of art uhifh 
the lyrist was required to temper into a harmonious whole 
(see, c.g.. Of. iii. X, vi. « ji , xiii. iX, xiv. 15; Pyth. xii. 24, &c.). 
The earliest ode which can lx* dated ( Pyth . x.) belongs to the 
twentieth year of Pindar's age (502 n.«\); the latest ( Olymf >. v.) 
to the seventieth (452 n.c .).“ Hi* visited the court of Micro at 
j Syracuse; Theron, the despot of Acragas, also entertained him; 

and his travels perhaps included Cvrene. Tradition notices 
| the special closeness of his relations with Delphi: “ lie was 
j greatly honoured by all the Greeks, because he was so beloved 
1 of Apollo that ho even received a share ol the offerings; and at 
the sacrifices the priest would < ry aloud that Pindar come in 
to the. least of the god." His wile's name was Megaeleia 
(another account savs Timoxena, but this may have been a 
! second wile), and he had a son named Daiphantus and two 
| daughters, Eumetis and JTotomaehe. He is said to have died 
i at Argos, at the age of seventy-nine, in 444 n.C. 

Among the Greeks of his own and later times Pindar was 
I pre-eminent lv distinguished for his piety towards the gods. 

! lie tells us that, “ near to the vestibule " of his house (Pyth. iii. 

! 7.8), choruses of maidens used to dance and sing bv night in 
praise of the Mother of the Gods (Cybelc) and Pan deities 
peculiarly associated with tin* Phrygian music of the flute, in 
which other members of Pindar’s family besides the poet himself 
arc said to have excelled. A statue and shrine of Cybelc, which 
lie (Jcdirated at Thebes, were the work of the 'Theban artists, 
Aristomedes and Socrates. He. also dedicated at Thebes a 
statue to Hermes Agorains, and another, by Calamis, to Zeus 
Ammon. 'The latter god claimed his especial veneration because 
Cvrene, one of the homes of his Aegid ancestry 7 , stood “ where 
Zeus Ammon hath his seat,” i.c. mar the nasi* and temple 

j ,J Accord to others, his latest poem is the eighth Pythian 
j ode, j.50 or .{.jo. 

J ,l rii*' 5 a,wii/ ■yivti'., ill cd. Aid. 
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(Pyth. iv. 16). The author of one of the Greek lives of Pindar | 
savs that, “when Pausanias the king ot the Uuedaeinonians j 
was burning Thebes, some one wrote on Pindar > house, * Burn 
not the iiou>e ot Pindar the poet '; and thus it alone esraped 
destruction. ” This incident, of which the occasion is not further 
defined, has been regarded as a later invention. 1 * Better 
attested, at least, is the similar clemency ot Alexander the Great, 
when he sacked Thebes one hundred and eight years alter the 
traditional date ot Pindar's death (555 He spared only 

( 1) the ('admcia, or citadel, ot Thebes (thenceforth to be occupied 
by a Macedonian garrison); (2) the temples and holy places: and 
(3) Pindars house. While the inhabitants were sold into 
slavers, exception was made ur.lv ot (1 ) priests and priestesses; 
i _’) persons who had been connected by prisatc £ evia with 
Piuhp or Alexander, or by public Ltria with the Mae*, donians ; 
(3) Pindar's deseendants. It is probable enough, as Dio Chry- 
sostom suggests (li. 33), that Alexander was partl\ moved b\ 
personal gratitude to a poet who had eelebraled his aneestor 
Alexander 1 . ot Maeedon. But he must have been also, or 
ehietlv. mliucneed b\ the saeretlnc.ss whieli in the eves tit all 
Hellenes surrounded Pindar’s memory, not only as that of a 
great national poet, but also as that of a man who had stood 
in a specially elose relation to the gods, and, above all, to the 
Delphian Apollo.- Upwards of six hundred years alter Pindar's 
death the traveller Pausamas saw an iron chair which was 
preserved among the most precious treasures ot the temple in 
the sanctuary at Delphi. It was the chair, he was told, “ in 
which Pindar used to sit, whenever he came to Delphi, and to 
chant those ot his song* which pertain to Apollo " (\. 24, 5). 

During the second halt of Pindar’s life. Athens was rising 
to that supremacy m literature and art which was to prove more 
lasting than her political primary. Pindar did not live to see 
the Parthenon, or to witness the mature triumphs of Sophocles: 
but he knew the sculpture ot (alum is. and he may have known 
the masterpieces ot Aeschv lus. It is interest mg to note the 
feeling of this great Theban poet, who stands mulwav bet ween 
Homeric epos and Athenian drama, towards the Athens of which 
Thebes was so often the bitterest toe, but with whit h he hinis< It 
had so large a measure of spiritual kinship. A tew words remain 
from a dithvramb in which lie paid agiowing tribute to tliosi 
“ sons ot Athens ” who “ laid the shining Inundations of free- 
dom ’’ (7 raises ’A Oarauor i/ldXovTO (fiua'i'dr KprjrrLO ikcvticpun;, 

jr. 55, Bcrgk '. 77). while Athens itsell is thus invoked: 

rai karapiv kill LOtTTttpnvni ko'i aoidi/un, EAAuOos c/jcttr/m, kXlltlh 
Alii uvu, 8ai//.oetoe 7TToXie0pov (//'. 54 ^ Bergk*. 7^). Isocrates, 
writing in 553 u.c., states that the phrase 'EAAaSos epeor/m, 
“stay of Hellas." so greatly gratified the Athenian;. that they 
conferred on Pindar the high distinction of vpoScv/a (/.<•. 
appointed him honorary consul, as it were — for Athensat Thebes), 
besides presenting him with a large sum ot moiu-v (Atilidost s. 
if>0). One of the letters of the pseudo Aeschines (A/». iv .) give** 
an improbable turn to the story by saving that the Thebans 
had fined Pindar for his praise <>f Athens, and that the Athenians 
repaid him twice the sum. 3 Tin* notice preserved bv Isocrates 
— less than one hundred years after Pindars death is good 
warrant for the belief that Pindar had received some exceptional 
honours from Athens. Pausanias saw a statue of Pindar at 
Athens, near the temple of Ares (i. X. 4). Besides the fragment 
just mentioned, several passages in Pindar’s extant odes bespeak 
his love for Athens. Its name is almost always joined by him 
with some epithet of praise or reverence. In alluding to the 
great battles of the Persian wars, while he gives the glory ot 
Plataea to the Spartans, he assigns that of Salamis to the 
Athenians ( Pyth . i. 7b). I11 celebrating ( Pyth. vii.) the Pythian 

1 A. Schafer, Demosthenes nml s cme Xrit. iii. no. 

- It will be remarked that history requires us to modify the state- 
ment in Milton’s famous lines : — 

“ The great Fmathinn conqueror bade spare 
The (|ouse; of Pindarics, when temple and lower 
Went to the ground. 1 * 

Indeed, the point of the incident depends much on the fry: t that the 
temples and Pindar’s house were clash'd together lor exemption. 

Compare Jcbb, Attic Orators , ii. 143. 


victory of the Athenian Megaeles, he begins thus: “ Fairest of 
preludes is the icnown ot Athens for the mighty race of the 
Alernaeonidae. What home, or what house, could I call mine 
by a name that should sound more glorious lor Delia: to hear ? “ 
Referring to the fait that an Aegmetan victor in tin games had 
been trained bv an Athenian, be says (Arm. v. 40) “ meet it is 
that a shaper ol athletes should come from Athens and 
recollecting how often Pindar compares the poet's ettorts to the 
athlete’s, we mav well believe that lie was thinking ol his own 
early training at Athens. 

Pindar's versatility as a lyric poet is one of the characteristics 
remarked by Horace (Odes. iv. 2), and is proved by tin fragments, 
though the poems which have come down entire 
represent only one class ol compositions- the w * /s ’ 

Epiniein , or odes of victory, commemorating successes in the 
great games. The lyric types to which the lragments belong, 
though it cannot be assumed that the list is complete, arc at 
least numerous and varied. 

( l ) "Y/ii'oi, Iimnis to deities — as to /.oils Ammon, to ! Vrseplioivy 
to Fortune. the Iragmentary i»;u*os entitled toTjliahns seems i.> 
have eelebiated the deities ol Thebes. (2) llamrts, 

I 'mans, expressing prayer or praise Jor the help ol mxutent*. 
:i protecting god, espnially Apollo, Artemis or /eus. ( p 
A Dithyramb s, odes ol a lotty and impassioned strain, 
sung bv chonisi* in honour ol PionvMis (ef. Piiul. < V. xiu. 1 <S , 
7 t’l Aiiti'ikj iw .to ‘hr aver ovv /fJi'ijAara X(i/u Tts hith/pao flu'— vvlM.ro 

Pindar alludes to the elmral lonn given to the dithviamb, 
r. lino n.c., t>v Arion 8 n;AuVTjs, ox dm mg," perhaps meaning 

winning an ox a*, pri/e ”). ( |) IlgmrmV/, Pioressioinil Sow; s, 

thoral (haul.-’ tor worshippers approaching a s Brine. ( ) ue was 
written by Pindar lor the Delians, another tor the Aegiuelaus. 
(■->) (liora! Soin:< for Maiden s. 1 t . < * relerem e 111 /M/ 4 '. 

1 1 i. ; .x to in.ti* toil'. wnrduppiug ( vbele and Pan near the poet's 
huii'.e is illusliated bv the tact that one ot these ria/jfclt-Via imoked 

Pan, lord ol An.nli.t, atleiidant ol the tireat Mother, watcher of 
her awlul shrine” (fi . 72, Pergk *, (>5). (o) 'TiropxvpPTu, ihoial 

DdUn Sonias, adapted to a lively movement, used from an early 
date in the mil ot Apollo, a nd afterwards in that ot other ends, 
i-peiudly Pioiivsir.’. To the. ilass belongs one ol the finest trag- 
m« nts (S.j, Bergk 4 , 107), written for the Thebans in eonnexion with 
propitiatory rites al b r an ellipse ol .the sun, probably that of 
ilit- ydh ol April j n ^ 1 . ( / ) '\\yisuyaa, Mm/;;. s of Dial . sc (lor men, 
w hile [>y.rm wire tor gods), to be sung by iih-u'iws or leslal company, 
in strictness tyKil'/nun’ was the genus ol which c 'iru-ihinr was a 
specks; 1 »n t the latter is more <\>nv enn ntly treated as a distinct 
kind. Pindar wrote encomia tor ‘I heron, despot ot Actagas, and 
lor Alexander I. (son ol Amvut.w), king ol Maeedon. (X) 2a,*(»Aui, 
I't tnl The usual • use ot (tk 6 \mv is a drinking song, taken 

ii] » bv one guest alter another at a banquet. Ihit Pindar’s itk 6 \m 
we re ( tmral and anListroplm . One was to be sung at Corinth by 
a 1 horns of the itpdSov Am attached to the temple ol Aphrodite 
Our.iina, when a certain Xenophon oilered sai rilu e heloiv going to 
compete 1 at Olympia. Another biilhant Ir.igmenl, tor Theoxcnus 
ol Tcnedos, lias an erotu character. (0) Hgi/n.t, Dirty s, to be sung 
with choial dance and tin* nnisn of the- llute, either at the burial 
ol the dea<l or in commemorative 1 duals. Some ol the most 
beautiful ir.igmeids belong lu this class (mo 1 10, Pergk ! , i2<> 133). 

( )in* ol the smalh r fragimnts (11 j. Bergk l , 137) 111 memory of an 

Atlieman wlio had l»e< 11 mitiatid into the j.Jeusiniaii mysteries 
(iSd'e i> ft'i'a) has been ( on jeeturallv referred to 1 1 it* (*^»>;e«o which 
Pindar is said to have written [sclml. D\th. vii. i«S) lor Hippocrates, 
the grandfather ot 1 'irulo, A number ol small fragments, which 
(annoi b«* certamlv classified, are usually gi\ en as dhv,\wr n’ 5 a»r, 
“ ol uiwrl. mi (lass.” ( >n comparing fhe above lisl wit!) Horace, 
Ode., iv. 2, it will be seen that lie alludes to \n. ^ (d ithyi amhos) \ 
to Nos. 1, 2, anti 7 (sen d'rti\ iri’o'^i mmt)\ and to Xo. o ( flehili 
sponsor /?/<'« m in. c laplunt I hunt) as wi 11 a-, to ttie extant Lpinicia 
{sice if nos hlcii donium is am it Da/nnt lae/cstes). 

The Efdunia. The cVii/mu (s c. /jcA#/), or ImvUioi (sc. 
rfA-vtn), “ Odes of Victory,” tonn a. collection of forty tour odes, 
traditionally divided into lour books, answering to the four 
great festivals : (1) ()A.e//7rtor?K#u ( w . vfj.ro 1) : fourteen odes tor 
winners of the wild olive- wreath in the Olympian games, held 
at Olympia in honour of Zeus onre in four years; (2) nu^toiiicat : 
twelve odes for winners ol the laurel-wreath in the Pythian 
games held at Delphi in honour of Apollo, once in tour years, 
the third of each Olympiad; (3) Nt/icowmu : eleven odes for 
winners of the pine-wreath in the Nemean games, held at Nemea, 
in honour of Zeus, onre in two years, the second and fourth of 
each Olympiad; and (4) 'hrOfuoviKui : seven odes for winners 
of the parsley wreath in the Isthmian gaines^ held at the Isthmus 
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of ( nrimli, in honour of Poseidon. once in two vein's, tin 1 tirst ! 
and third of each Olympiad. Tin.- Greek wav 01 riling an ode 
is by the nomin. Jdar. Inflow ed b\ the numeral, r.g. “ the ninth 
Olympian ’ is \)XvfLTnoviKat O'. The chronological range of 1 
die roller 1 ion (so tar as us'-ertainablc) is from 50 2 u.c. ( Pyth . x. 
to 452 t:.c. (OL \ .). With respert to the native places ol 
the \ietoi.N the geographical distribution is as follows: lor the i 
mainland ol Greece proper, 14 odes; tor Aegina, 11 ; for Sicily, | 
• 5i t ()r ‘he Fpizcphv ria.n fa^’riaj’s (southern Italy), for j 
•' Vrene ( A : riea). 4. 

I he general characteristics of the odt s mav be briefly eon- 1 
sidered under the Inflowing heads: (1) language; (2) treatment 
of theme; (4) sentiment religious, moral and politieal; (4); 
relation to contemporary art. 

1. 'The diction ol Pindar is distinct in character from that ol 
■‘very other Greek poet, being almost everywhere marked by the 
greatest imaginative boldness. Thus (a) metaphor is used 
even tor ’ll'* expression of common ideas, or the translation ol 
lainitiar phrases* as when a cloak is called ( 01 . ix. 07 ) “ a warm 
remedy tor wind..." ( b) Images for the highest excellence are 
drawn from the tarthesf limits of travel or navigation, or ironi 1 
the fatrei t of natural objects: as when the superlative hospitulit v 
ol a man who kepi open house all the vear round is described i 
by saying, “ lar as to Phasis was his vovage in summer davs, 1 
and in winter to the shores ol Nile’' ( 7 s///;;/. ii. 41); or when I 
Olympic, the tk crown “ or “ flower” of festivals, is said to be _ 
excellent as water, bright as gold, brilliant as the noonday sun 
( 01 . i. cut init.). 'Phis trait might be called the Pindaric image iv i 
of the Mtfu'iltihW. {<) Poelical inversion of ordinary phrase is 

! rci jiifii I ; as, instead ol. ** he struck fear inlo the beasts," “ lie • 
gave the beasts to fear" (Pyth. v. 5/1). (<f) The efforts ol the 

poet's genius are represented under an extraordinary number of 
: 1 : 1 i 1 i t udes, borrowed from java lin throw ing, chariot-driving, 
leaping, rowing, sailing, ploughing, building, shooting with the 
bow, sharpening a km!r on a whetstone, mixing wine in a bowl, 
and many more. (<) Homely images, bom common life, are 
not raie; as from account-keeping, usury, sending merchandise 
over sea* tne ir/crra/V/; or secret despatch, Nc. And we have 
Mich homely proverbs as, “ lie hath his foot in this shoe," i.e. 
stands 111 this case (Ol. vi. <S). (/) The natural order ol words in 

a sentence is often boldly deranged, while, on the other hand, 
the syntax is seldom diifu ult. ( g) Words not found except in 
Pindar arc numerous, many of these being compounds which 
(life ci‘(LpffiPf) < >r 0x7, Kur<uf}r\Xafjoc?i\ &<*.) suited the daOvlic 
metres in their Pindaric combinations. Horace was right in 
s[)»*aking of Pindar's “nova verba," Llmugu lie y were not 
confined to the “ audaces dit hv nimbi." 

2. The actual victory which gave occasion for the ode ii i 
seldom treated at length or ui detail winch, indeed, only 
exceptional incidents could justify. Pindar’s method is to take 
some heroic mvtli. or group of myths, connected with the, 
victor's cilv or family, and, alter a brief prelude, to enter on 
this, returning at the close*, as a rule, to the subject of the victor's 
merit or good fortune, and interspersing the whole with moral 
comment. Thus the fourth Pvthian is for Am silaiis, king ol 
Gyrene, which was said to have been founded by men of Thera, 
descendants of one of Jason's comrades. I’sing this link. 
Pmdar introduces his splendid narrative of the Argonaut,-.. 
■\lanv odes, again, rout am shorter mythical episodes as the 
birth ot lamus ( 01 . vi.), or the vision of lU-llerophon ( 01 . xiii.) 

which form small pictures of masterly finish and beaut v. 
Particular notice is due to Lhc skill with which Pindar often 
manages the return lmm a mythical digression to his immediate 
theme. It is bold and swift, yet is not fell as harshly abrupt 
justifying his own phrase at. one such turn kul two, nJfiov uru/u 
/ipa\cr (Pyth. iv. 247). It has been thought that, in the 
parenthesis about the Amazons' shields (qaihus Mos ancle 
dcduchcs . . . quaererc cl 1 stall, Odes iv. 4, 18). Horace was 
imitating a Pindaric transition; if so, he has illustrated his own 
observation as to the peril of imitating the Theban pod. 

4. ;/. The religious feeling of Pindar is strongly marked in 
the odes. “ From the gods are all means of human excellence,” 


He will not believe that the gods, v-h* n they dined with Tantalus, 
ate his son Pclops; rather Poseidon carried olT the youth to 
Olympus. That is, his reason lor rejecting a scandalous story 
about the gods is purely religious, as distinct from moral; it 
shocks his conception of the divine dignity. With regard to 
oracles, he inculcates precisely such a view as would have been 
most acceptable to the Delphic priesthood, viz. that the gods 
do illumine their prophets, but that human wit can foresee 
nothing which the gods do not choose to reveal. A mystical 
doctrine of the soul's destiny alter death appears in some 
passages (as 01 . ii. (>(> serj.). Pindar was familiar with the idea 
of metempsychosis (ef. ibid. 6S), but the attempt to trace Pytha- 
goreanisin in some phrases (Pyth. ii. 44, iii. 74) appears unsafe. 
The belief in a fullv conscious existence for the soul in a futurt 
state, determined by the character of the earthly life, entered 
into the teaching of the Kleusinian and other mysteries. Com- 
paring the fragment of the 0/jfyco s' (114, Pergk 147), we may 
probably regard the mystic or esoteric element in l^ndar's 
theology as due to such a source. 

/;. The moral sentiment pervading I*indar’s odes rests on a 
constant recognition of the limits imposed by the divine will 011 
human effort, combined with strenuous exhortation that each 
man should strive to reach the limit allowed in his own case. 
Native temperament (</>!’>/) is the grand source* of all human 
excellence ( t J l/kti/), while such excellences as can be acquired by 
study (Si&oktul uptTttt, OL ix. 100) arc of relatively small 
scope- the sentiment, we may remark, o! one whose thoughts 
were habitually conversant with the native qualities of a poet 
on tlv one hand and of an athlete on the other. The elements 
of vyAiy oA/Ioy — “ sane happiness,'* such as has least reason 10 
dread the jealousy of the gods are substance sufficing for daily 
wants and good repute (teAoy/u). lie who has these should 
not lk seek to be a god." “ Wealth set with virtues " (ttXoito? 
c/»eraty nc8»u8<i.A//cVoy), as gold vvilli precious gems, is the most 
fort un.Ltr lot, htttui\e it affords the amplest oppo; 1 unities for 
honourable activity. Pindar does not rise above the ethical 
standard of an age which said, “ love the tri< nd and liate thv 
loe " (< I. Pyth. ii. 84; lstlnn. iii. hA. Put ifi one sense he has 
amoral elevation whit h is distinctively his own; he is tjie 
•flow ing prophet of gem mus emulation and ol reverent seli- 
controi. 

;. The political sentiments of tin* Theban pool are suggested 
l.v Pyth. w. 52; “ In polities I find the middle state crowned 
with more enduring good; therefore praise I not the despot's 
portion; those virtues move niv zeal which serve the lolk.” 
If in Pyth. ii. 87, a democracy is described as /> Au/fyoy 
oTfui roy, " the raging emvvd," it is In be noted that the ode is 
lor lliero of Syracuse, and that the phrase clearly refers to the 
violence of those democratic revolutions whi<h, in the earlv 
part ol the 5th century iu\, more than once convulsed Sicilian 
cities. At Thebes, after the Persian wars, a “constitutional 
oligarchy ” ( oXtyaftyui hroro/w y, dime. iii. 02) had icplaced 
the narrower and less temperate oligarchy of lonner davs 
(ovvacrreLu ov fitm viqt.uiv)\ and in this we may probably 
recognize the phase ot Greek political life most congenial to 
Pindar. He speak-* of a king’s lot as unique in its opportunities 
(OL i. T14); he sketches flu* c haraefer of an ideal king (Pyth. 
iii. 71); but nothing in his pnelry implies liking for the n;/#a iws 
as a form of government, Towards the Greek princes of Sicily 
and Gvrene his tone j\ ever one of manly independence; lie 
speaks as a Greek citizen whose lineage places him on a level 
with the proudest of tlu* Dorian race, and whose office invests 
him with an almosl sacred dignity. I11 regard to the politics 
ol Hellas at large, Pindar makes us feel the new sense of leisure 
for quiet pursuits and civilizing arts which came after the 
Persian wars. He honours “ Tranquillity, the friend of cities ” 
( r A<rr\iu </>iA.07roA<y, OL iv. ib). The epic poet sang of wars; 
Pindar celebrates the “ rivalries of peace.’* 

4. Pindar’s genius was boldly original; at the *imc time he 
was an exquisite artist. “ Mine be it to invent new strains, 
mine the ill to hold niv course in the chariot of the Muses: 
and may courage go with me, and power of ample grasp ” (OL 
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ix. 8o). (lore we see the exulting sense of inborn strength: 
in many other places we perceive the feeling uf conscious art 
— as in the phrase bm&dWeiw so apt for his method of inlaying 
an oc]e with mvthieul subje» Is, or whin he compare?, the opening 
of a song to the front of a stately building {( V. \ i. 4). Pindar s 
sympathy with external nature was deeper and keener than is 
oitin discernible in tlie poetry of his age. It appears, ior 
example, in his welcome of the season when “ the chainber of 
the hours is opened, and delieate plants perecive the lragrant 
spring " (fr. 53. Bergkk 75); in the passage where Jason imokes 
** the rushing strength of waves and winds, and tlu nights, and 
the paths of the deep'’ (Pv!/:. iv. 105): in the lines on the 
ellipse of the sun (fr. 84, Pergk, 1 107); and in the pieture of 
the eruption, when Etna, " pillar of the sky , nurse ut keen snow 
all the year,” sends forth ‘‘ pure springs of fire unapproa< liable " 
[Tylh. i. 20). The poet’s feeling for colour i* often noticeable 
- — as in the beautiful storv of the birth of lanms — when Kvadne 
lav* aside lier silver pit* her and her girdle ot scarlet web: the 
babe is found, “ its delicate body steeped in the golden and deep 
purple ravs of pansies " { 01 . vi. 55). 

The spirit oi art, in every form, is represented for Pindar 
bv \fipn “ l lie source of all delights to moitals " (D/. i. 30) 1 

or b\ the personified Charites (Graces). The (barites were 
often ri presented as voting maidens, decking themselves with 
iariv flowers — the rose, in particular, being sacred to them as 
well as to Aphrodite. In Pindar's mind, as in the old Greek 
conception Irom whit h the worship of the Charites sprang, the 
instinct of beautiful art was inseparable from the sense of natural 
beauty. The period Irom 500 to 4O0 Tor., to which 
Sculpture. t) f Pindar's extant od(‘s belong, marked a stage 

in the development of Greek sculpture. r i lie schools of Argos, 
Sicyon and Aegina were effec ting a transition from archaic 
types to the art which was afterwards matured in the 
age of Pheidias. Olympia forms the central link between 
Pindar's poetry and Greek sculpture. From about 500 n.c. 
onwards sculpture had been applied to the commemoration of 
athletes, chiefly at Olympia. In a striking passage ( \ew . v. 
ail. init.) Pindar r# cognizes sculpture and poetry as sister arts 
employed in the commemoration of the athlete, and contrasts 
life mi rely local effect of the statue with the wide diffusion of 
the poem. “ No sculptor I, to fashion images that shall stand 
idly on one pedestal lor aye; no, go thou forth from Aegina, 
sweet song of mine, on every freighted ship, on each light bark." 
Many particular subjects were common to Pindar and contem- 
porary sculpture. Thus (r) the sculptures on the east pediment 
of the temple at Aegina represented Heracles coming to seek 
the aid of Telamon against Troy- a theme brilliantly treated 
by Pindar in the fifth Isthmian; (2) Iliero’s \i<L<>rv in the 
chariot-race was commemorated at Olympia by the joint work 
of the sculptors Onatas and Galamis; (3) the Gigautmmu liia, 
(4) the wedding of Heracles and Ilebe, (5) the war of the Centaur* 
with the Hnpithae, and (b) a contest between Ihracles and 
Apollo, arc instances of mythical material treated alike bv the 
poet and by sculptors of his day. The contemporary improve- 
ments in town architecture, introducing spacious and well- 
paved streets, such as the irKypuni/ oft<k at Cyrene (Pylli. v. 
87), suggest - his frequent. compdiFon of the paths of song to 
broad and stately causeways (irAarcIVu irpotrooot — fKardpTnooi 
KekcvOoi, Non. vi. 17; fsthw. v. 22). A song is likened to 
cunning work whi< h blends gold, ivory and coral (New. vii. 78). 
Pindar’s feeling that pni*trv, though essentially a divine gift, 
has a technical side and that on this side it has had 

an historical development like that of other arts, is forcibly 
illustrated by his reference to the inventions (cro</>i<r/xara) for 
which Corinth had early been famous. He instances (T)*the 
development, of the dithyramb, (2) certain improvements in 
the harnessing and driving of horses, and (3) the addition of 
the pediment to temples ( 01 . xiii. 21). 

Tn the development of Greek lyric poetry two periods are 
broadly distinguished. During tie* first, from about, boo to 
t;oo Ti.r., lyric poetry is local or tribal- as Alcaeus ;yid Sappho 
write for Lesbians, Aleman and Stesichorus for Dorians. During 


1 he second period, which takes its rise m t he sense of Hellenic 
unitv created by the Persian wars, the lyric poet addresses all 
Greece. Pindar and Simonides are the great, repn sentatives 
of this second period, to which llacehy tides, the nephew of 
Simonides, also belongs. These, with a few minor poets, are 
Gassed bv German writers as die universalen Mthkir. The 
Greeks usually spoke, not of “ lyric," but of “ tnchc " poetry 
(i.e. meant to be sung, and not, like the epic, re* ited); and 
“ universal inelic ’’ is lvrie poetry* addressed to all Gieece. Hut 
Pindar is more than the chief extant lyrist. l\pi< , lyric and 
dramatic poetry succeeded each other in Greek liteiature bv a 
natural development. Each of them was the spontaneous 
utterance of the age which brought it forth. In Pindar we can 
see that phase ot the Greek mind which produced Homeric 
epos passing over into the phase which produced Athenian 
drama. His spirit is often thoroughly dramatic -witness such 
scenes as the interview between Jason and Pelias ( 1 'yllt. iv.), 
the meeting of Apollo and Chiron (Pyfh. ix.), the episode of 
Castor and Polvdeucos (New. x.), the entertainment of Heracles 
bv 'Telamon (hllun. v.). Epic narrative alone was no longer 
enough for the men who had known t Hat great trilogy of national 
life, the Persian invasions; they* longed to set* the heroes moving 
and to hear them speaking. The poet of Olympia, a» mstomed 
to see beautiful forms in vivid action or vivid art, was well 
fitted to be the lyric interpreter of the new dramatic impulse. 
Pindar has more of the lloinerie spirit than any Greek lvrie 
poet know T n to us. On the other side, he has a genuine, if less 
evident, kinship with Aeschylus and Sophocles. Pindar’s work, 
like Olympia itself, illustrates the spiritual unity of (’reck art. 

The fact that cert. tin glosses mi l lacunae are common to nil our 
MSS. of Piiul.ir make it probable that these MSS. are <h need lmm 
a common an lie-type. Now the older scholia on Pindar, wh.ih 
appear to have been compiled mainly from the commentaries ot 
Didvmus (r. 15 nad, sometimes presuppose a purer te\1 than 

ours. Hut the compiler oi these older si Imlia lived alter Uerodi.ui 
t \ . 1 >. ibo). The anhrtvpe ol our MSS., then, cannot lwive been 
older than the end of the 2nd century. Our MSS. lull into two 
general 1 laws : (1) the older, representing a text wlmh, though 
otlen corrupt, is comparatively free Irom interpolation-,; (2) the 
Inter, which exhibit the traces of a Byzantine recension, m other 
words, oi lawless conjecture, down to the 14th or i : ;th 
To thi' first class belong Parisinus 7, breaking nil in 1 'ytft. \.; 
Ambrosiuims 1, which has only Of. i.-xii.; Mcdie«us 2; and 
Yaticamis 2 — 1 lie two last named being of the lhghoM value. 
The eilitio princeps is the Aldine (Venice, 1514). A modern study ot 
Pindar may be almost said to have begun with <_’. G. llevne's 
1 edition (1771). Hermann did much to advance Pindaric criticism. 

I hit August Bbckh ( 1 N 1 1 tS2i), who was assisted in his comment ary 
: l>y L. I >issen, is justly regarded as the (minder ot a. scientific treat- 
ment of the poet, 'lilt' edition of Theodor iicrgk (Portae lynci 
i;taei /, new ed. by O. Schroder, tqoo) is marked by considerable 
boldness of conjecture, as that of Tycho Mommsen (iSop bv a 
sometimes exi essive adherence to MSS. A recension bv \Y. Christ 
, has been published in Toubner’s series (2nd ed., iSonj, also with 
Prolegomena and commentary (1K90); anil by O. Schroder (loo.X). 
1 he complete edition of ]. \V. Donaldson ( 1 S 1 ) has many merits; 
bill that of C. A. M. Fennell (1K79 -1 88 4 ; new ed., 1804-1890) 
i is beiier adapted to the needs of English students. The Olympia 
and Pvthia ha\e been edited by Ik L. Gildersleev.? ( 1 SS s) ; the 
A emeu and Isthmia by J. Ik Bury 7 (1890-1892) ; the Scholia by 
I F. Abel (tSoo, unfinished) and A. Ik Brae hi nan ti (iijop. I hern 
| is a special lexicon bv J. Kumpel (iKsp. 'The translation into 
i English prose by Ernest Myers (2nd ed., 1 88 \) is excellent; verse 
! translation by T. C. Baring (1N75), and of the Olympian Odes by 
Cvril Mayue fionO). Pindar's metres have been analysed by 
i J. II. II. Schmidt, in Pie Kinisfjot men dev griethit hen Poesic 
\ (Leipzig, 1 80S 1872). On Pindar g( ik rally, see monographs by 
j A. F. Villemaiii (1859), F. s< liiuidt (1802), G. f.iibbert (1882), 
! A. Crojset (iVmi), \Y. Christ, t lm hie dev rj'iei hischen Uttevatuv 
| (l 80S); and the little \ olunie by F. 1 >. Morn e in Blackwood's Ainieul 
; Classic s for l^neji-di /leaders. Exhaust ive bibliographii al iuformatioi, 
i on the earlier literature will be louml in I ngelmann, Si uplines 
* erutci ( 1 ss i ) ; see aP.«> T.. Jlurin inanii, in Bursian's / ithicshd 11 fit, 
(« xvi. iooj), with special referenee to (limnologic al cpiestions ami 
Pythia , 1., ii., iii. Some considerable jrngmenls ot the paeans 
1 were discovered in 1900 by 7 B. 1 \ (irenfcll and A. S, Hunt (sie 
, OAvr/iym has papyri , pf. v. p]». 2.J-S1); some intiial notes will be 
found 111 < lassual RevicWy J r eb. 1908 (A. E. Hoiisinan). 

(K. C. J. ; X.) 

PINDARICS, ihp name hv which w;ci Clown a class nf loose 
and irregular odes greatly in fashion in England during the close 
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<>i the t 7th and the beginning of the iSth century. The inven- 
tion is due to Abraham Cowley, who, probably in Paris “a 
place win *i ' ■ hi* had no other boohs to direct him " — and perhaps 
in 1650, found a text of Pindar and determined to imitate tin* 
l i reek pot try in English, without having comprehended the 
stem upon which Pindar’s prosody was built up. Cow lev 
published, however, in 165b, fifteen Pindnrique Ode s*, which 
became tl e model on which countless imitators founded their 
pindarics. The erroneous form of these poems, which were 
absolutely without discipline of structure, was first exposed by 
Congreve, exactly half a century later, he very justly describing 
them as “ bundles of rambling incoherent thoughts, expressed 
in a like parcel of irregular stanzas, which also consist of such 
another • omplication ol disproportioned, uncertain and per- I 
plexed vi rses and rhymes.” This is harsh, but it desc ribes a 
pindaric with absolute justice. Cowley had not been aware 
that “ there is nothing more regular than the Odes of Pindar,” 
and that his poems were constructed in harmony with rigid 
prosndical laws in strophe, antistrophe and epodc; “ the liberty 
which Pindar took in his numbers, which lias been so much 
misunderstood and misapplied by his pretended imitators, was 
only in varying the stanzas in different odes; but in each par- 
ticular ode they are ever correspondent one to another in their 
turns, and according to the order of the ode.” These excellent 
critical remarks were made hv Congreve in his Discourse on the 
Pindarique Ode of 1706, and from that date forward the use ol 
pindarics ceased to be so lax and frantic as it had been during 
the previous fifty years. The time had now passed in which 
such a critic as Sprat could praise “ this loose and uncoil fined 
measure ” as ha\ing “all the grace and harmony of the most 
confined.” It began to be fell that the English pindaric was a 
blunder I minded upon a misconception. If we examine Cow ley’s 
“ Resurrection,” which was considered in the 17th century to 
be n model of the style, and “ truly pindarical,” we find it to he 
a shapeh ss poem of 64 lines, arbitrarily divided, not into 
strophes, but into four stanzas of unequal volume and structure; 
the lines which form these stanzas are of lengths varying from 
three feet to seven feet, with rhymes repeated in wilful disorder, 
t he whole forming a. mere vague caricature, ol Pindar’s brilliant 
odes. I In very laxity of these* pindarics attracted the poets 
of the milwical close of the 17th century, and they served the 
purpose not only of Drvden and Pope, but of a score ot lesser 
pods, among whom Oldham, Mrs Pehn, Otway, Sprat, Klatonan 
and many others were prominent. The pindaric* became the 
almost necessary form in which 1o indite a poem of compliment 
on a birth, a wedding or a funeral. Although the vogue of these* 
lorm-s ha.nl lv survived the age of Anne, something ol the vie ions 
tradition of them still remained, and even in the odes ol 
Wordsworth, Shelley and Coleridge the broken versification of 
Cow lev's pindarics occasionally survives. Tennyson s Ode on 
the Dentil of the Duke of Wellington (1852) is the latest important 
•■pccinivn of a pindaric in English literatim*. (E. 

PINDARIS, a word of uncertain origin, applied to the irregular 
horsemen who accompanied the Mahratta armies in India 
during the iSth century when the Mughal Empire was breaking 
lip; looselv organized umfer self-chosen leaders, each band was 
usually attached to one or other ol the great Mahratta < hid tains. 
Their special characteristic' w r as that they received no pay, 
but rather purchased the privilege of plundering on their own 
a count. The majority of them seem to have been MaJiom 
medans : when the regular forces of the Mahrattus had been 
broken up in the campaigns conducted by Sir Arthur Wellesley 
and Lord bake in 1802 04, the Pimlaris made their headquarters 
in Mai a a, under the tacit protection of Sindhia and Holkar. 
They were accustomed to assemble every year at the beginning 
of November, and sally forth into British territory in search 
of plunder. In one such raid upon the Masulipatam coast they 
plundered 449 villages, killing or wounding 68 2 persons, torturing 
gOoo, and carrving off property worth a quarter of a million. 
In 180S 09 they plundered Gujarat, and in 1812 Mirzapur. In 
1814 they wore reckoned'at 25,000 to 40,000 horsemen, half of 
them well armed. At last the evil became intolerable, and in 


1817 the marquess of Hastings obtained the consent of the East 
India Company to the organized campaign, known as the Pindari 
War. The Pimlaris wen* surrounded on all sides by a great 
army, consisting of 120,000 men and 400 guns, which converged 
upon them from Bengal, the 1 Reran and Gujarat under the 
supreme command of Lord Hastings in person. Sindhia was 
overawed and forced to sign the treaty of Gwalior, consenting 
to aid in the extirpation of the Pimlaris, whom lie* had hitherto 
protected. The Peshwa at Poona, the Bhonsla raja at Nagpur, 
and the army of the infant llolkar each took up arms, but were 
separately defeated. The Pindaris themselves offered little 
opposition. Amir Khan, by far their most powerful leader, 
accepted the conditions offered to him; and his descendant is 
now Nawab of the state of Tonk in Uajputana. The rest 
surrendered or were hunted down, the fate of Chitu, one of the 
most notorious, being to perish in a tiger’s den. 'These military 
operations were lollowed by the pacification of Central India 
under the administration of Sir John Malcolm. 

See j. (irant Duff, History of the Mahrattas (1826); and Major 
l<oss ol Jlladensburg, Marquess of Hastings (Rulers of India 
Series) (1893). 

P1ND DADAN KHAN, a town of British India, in the Jhelum 
district of the Punjab, situated near the right bank of the river 
Jhelum, on t he* Sind Sagar branch of the North-Western railway. 
Pop. (1901), 14,770. It is an important centre of trade, and 
its manufactures include boats, brass-ware, pottery, embroidered 
scarves and riding-whips. 

PINDUS, the ancient name of the rugged group of mountains 
which separates 'Thessaly from Epirus, and branches south in 
various directions. 'The geographical name is sometimes 
extended over all these branches, and so reaches from Aetolia 
to the Gulf of Lamia. The northern part of the ridge w as know 11 
as Lacmon. There is no modern name covering the whole 
range, but its different parts have separate names. Several of 
them attain a height ol 7000 It. or more. 

PINE (Lai. I 'inns, Gr. 7 nr is), a. name given by the ancients 
1 to some of the resinous cone bearing trees to which it is now 
applied, and, as limited by modern botanies, the designation 
j ol a large genu.** of true conilers, dillcring 1mm the firs in their 
i hard woody cone-si ales being thickened at the apex, and *in 
their slender needle shaped leaves grow ing Irotn a membranous 
, sheath, either in pairs or from three to five together each tuft 
j representing an abortive branch, springing Irom the axil of a 
■ partially deciduous scale-leaf, the base of which remains closely 
adherent to the stem. The numerous male catkins are generally 
arranged in dense whorls around tin* bases of the young shoots; 
the anthcr-srales, surmounted by a crest -like appendage, shed 
their abundant pollen bv longitudinal slits; the two ovules at 
the base of the inner side of each fertile cone-st ale di velop into 
! a pair of winged seeds, which drop from the opening scales when 
mature as in the allied genera. 

j The pines art* widely distributed over the north temperate 
/<»ne, in the southern portions « liiHly confined to I lie mountains, 

, along which, in Central America, a few are found within the 
| tropic; in more northern regions they Irequcntly form extensive 
; forests, sometimes hardly mingled with other trees. '1 hi ir 
soft, straight -grained, resinous and oltcn durable wood gives 
to many kinds a high economic value, and some are among the 
1 most esteemed ol timber trees. 

I Of the two-leaved specks, P. syhestris , the pine ol northern 
! Europe, may be taken as a type. When growing in perfection 
| it is one ol the finest ol the group, and perhaps the most pictur- 
esq lie of forest trees; attaining a height of from 70 to 120 ft., 
i it is of conical growth when young, but in maturity acquires a 
j spreading cedar or nut: hroorn-like top, with a straight trunk 
I of from 2 to 4 ft. in diameter at the hast*, and gnarled twisted 
j houghs, densely clothed at the extremities with glaucous green 
foliage, which contracts strongly with the fiery red-brown bark. 

I The leaves are rather short, curved, and often twisted; the male 
I catkins, in dense cylindrical whorls, fill the air *of the forest 
with their, sulphur-like pollen in May or June, and fecundate 
the purple female flowers, which, at first sessile and erect, then 
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Income recurved on a lengthening stalk; the ovate cones, about 
the length of the leaves, do not reach maturity until the autumn 
of the follow ing vear, and the seeds are seldom scattered until 
the tlurd spring; the eon* -scales terminate in a pyramidal 



Em. i. Scon It Fir (I'm it. \ /’.-■e f\<. ). 
a , Male flower and young loihs l>, mail e.iLkin; /,*/, outer and 
inner side ot aiulnr-scalo. 

recurved point, well marked in the green state and in some 
varieties in the mature rone, but in others scarcely projecting. 
P. sylvestn N is founrl. in greater or less abundance, from the hills 
of Finmark and the plains of Bothnia to the mountains oi Spam 
and even the higher forest-slopes of Ktna, while in longitude its 
range extends from the shores o| the North Sea to Kam< hatka. 
Nowhere more abundant than in tin* Scandinaa ian peninsula, 
this tree is the true fir (///r, /urt?) o| tin* old Norsemen, and still 
retains the name among their descendants in Britain, though 
botanieallv now classed as a pine. It grows vigorously in Bap- 
land on the lower ground, and is found even at an elevation of 
700 ft., while in south Norway it occurs up to 3000 ft., though 
the great forests from which “ Norway pine " timber is chiefly 
derived are on the compurativelv lower slopes of the south- 
eastern dales; in the highest situations it dwindles to a mere 
bush. It furnishes the yellow deal of the Baltic and Norway. 
In Germany, both on the mountains and the sandy plains, 
woods of “ kiefer " are frequent and w idely spread, yhile vast 
forests in Russia and Poland arc chiefly composed of this species; 
in many northern habitats it is associated with the spruce and 
birch. In Asia it abounds in Siberia, and on the mountains of j 
the Amur region; on the Kumpean Alps it occurs at a height of 
=;boo ft., and on the Pyrenees it is found at still higher elevations; 
on the northern side of Ktna it is said to grow at above 7000 ft. 
In Britain natural forests of Scotch fir of anv extent are only now- 
found in the. flighlands^chieflv on the declivities of the Gram- 
pians. Tn former ages' ‘the tree covered a large portion of the 
more northern part of the island, as well as of Ireland; the 
numerous trunks found everywhere in the mosses and peat-bogs 


of the northern counties of England attest its abundance there 
in prehistoric times; and in the. remoter post-Glacial epoch its 
range was probably vastly more extended. The tree is not at 
presrut indigenous in southern Britain, but when planted in 
suitable ground multiplies rapidly by the wind-sown seeds; on 
many of the sandy moors and commons natural pine woods of 
large extent have been thus formed during the last lilty years. 
The Sioteh hr is a \erv \ unable tree, and certain v. netics have 
acquired a higher reputation tor the qualities of their timber 
than others; among those most prized by lorestei is the one 
called the Braemar pine, the remaining fragments of the great 
wood in the Braennr d'striet being 1 hielly compost'd uf this kind; 
it is mainly distinguished hv its shorter and more glam m.s 
lca\ rs and ovoid cones with blunt recurvet 1 spines, and especially 
bv the early horizontal growth of its ultimately drooping 
boughs; ot all \urictie-, this N the most picturesque. On the 
European continent the Ilagcnau pine n! Westphalia isesteenud 
fur the straightness and good .quality ol its timber. The heart- 
wood of tilt 4 liner kinds ol Scotch hr is ol a deep Brownish-red 
colour, abounding in the re-in to which its duraBilit . N probably 
due. For all indoor and most outdoor purposes it is as lasting 
as oak, and for ship plunking is perhaps little inter. nr; from its 
lightness and elasticity il is well adapted for the < oust ruction 
ol yachts and oth< r small fast --.ailing craft, and is said to be tli 
best ol all wood for masts and large spars; its weight varies front 
go to 40 lb the cubic foot. The sap-wood is more perishable, 
but it is usrlui for fences, < asks and a variety of other purposes; 
soaking in lime-water renders it more lasting; great numbers of 
young pities are annually cut for railway sleepers, mining timber 
and numerous agrindtural applications: large quantities arc 
consumed toi wood pa\ emenl. 'The quality of the limber 



Ho. 2.— S>coti li I n- ( Pmu s* svlrr^h 1..). 

| a , Fertile flower of mature cone; t>, winged seed; (> tortile 
| catkin (or cone); d, scale and hrael ; e, inner side. id scale. 

j depends greatly on the soil and position in wliidi the trees are 
! grown : the drv slopes of granitic or gncissic mountains, or l lie 
j deep well-draim d sandv gravels of tin* lower country scent to 
I answer equally wf-ll; but on clay or wet peat the tree rarely 
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flourishes and the timber is always indifferent ; it is usually 
said that die wood is best in the eold elimate of its more northern 
habitat-., but a trunk, (4 ft. in diameter) grown on the sands ol 
Surrey had heart -wood quite equal to any produced in Gleiuneue* 
or Rut i ii< murehns. The rapidity of growth is still more vari- 
able : in 1 Britain full maturity is attained in from seventy to one 
hundred and twenty years, but in Norway the trunk increases 
much more slowly ; Scluibeler states that a tree felled in the 
Alten district (about 70'' lat.), measuring 2 ft. 10 in. in diameter 
without the hark, showed four hundred circles of annual growth. 
In Norway the tree, growing in dense forests, is generally of hut 
moderate girth, and probably this pine nowhere reaches a greater 
size than in the Scottish woods; a plank trom Glenmore forest 
measured nearly 5’ ft. across, and from 3 to 4.J ft. is not an 
unusual diameter for a British pine tree. 

Vast numbers of Scotch firs are raised in nurseries for artificial 
planting, the seed is sown in the spring, being just covered with 
earth, and the seedlings transplanted in the second year into 
rows for further culture, or taken direct from the seed-bed foi 
final j)l;mting; sometimes the seed is sown where the* trees are 
intended to grow. A plantation of Scot* h fir requires frequent 
anrl can ful thinning as the young trees inc rease* in size; but 
pruning should be avoided as much as possible, excepting lor 
the removal of dead wood. Plantat ions in England are generally 
ready for final cutting in from sixty to seventy years, and many 
are cleared at a much earlier stage of growth. P, sylvestris in 
Britain is liable to many insect depredations : the pine-chafer, 
Hykiigits pinipada, is dcstructiv in some places, the larva of 
this beetle feeding on the young sue culcnt shoots, especially 
in young plantations; Hylobius abietis , the fir weevil, eats away 
the bark, and numerous lepidopterous larvae* devour the leaves; 
the pin; - saw fly is also injurious in some seasons; the removal ot 
all dead branches from the trees and from the ground beneath 
them is recommended, as most of these inserts lay their eggs 
among ihr decaving bark and dead leaves. In common with 
other pines. P. sylvestris is subject to the attacks of various 
fungi. Tramcles radici perdu attacks the roots and penetrates 
to the stem, causing rotting of the wood; the disease is difficult 
to eradic ate, as the mycelium of the fungus travels from root to 
root in the soil. Rotting of the wood at the base of the trunk 
is also caused by Agaric us melleus , which spreads from root to 
root in the soil by means ot its long purple-blac k, eord-like* 
mycelial strands known as Rhizomorpha. Much damage is oltm 
caused by specie's of Ikridenuinni , which often invade the coitrx 
and cambium to suc h an extent as to “ ring " the stem or branch, 
or to cause an abnormal formation of turpentine which soaks 
into the wood and stops the upward passage of water; this 
causes the parts above the diseased area to perish. In England 
the pine is largely employed as a “nurse” lor oak trees, its 
conical growth when young admirably adapting it for this 
purpose; its dense foliage renders it valuable as a shelter tree 
lor protecting land from the wind; it stands the sea gales better 
than most conifers, hut will not flourish on the shore like some 
other species. 

The pine is an important tree in the* economy of the northern 
nations of Europe. In »>Seandina\ ia and Russia houses are 
chiefly construc ted of its timber; and log-huts are made of the 
smaller trunks and lined and rooted with the bark. The inner 
bark is twisted into ropes, and, like that of the spruce, is kiln 
dried, ground up, and mixed with meal in times of scarcity; in 
Kamchatka it is macerated in water, then pounded, and made 
into a kind of substitute for bread without any admixture of 
flour. In recent days the fibre of the leaves has been extracted 
in some quantity and applied to textile.* purposes under the name 
of waldwolle, both in 'Germany and Sweden. It is prepared by 
boiling the needles in a solution of soda to remove the resin, 
which process loosens the fibre and renders its separation easy; 
it has some resemblance to coarse wool, and is spun and woven 
into blankets and garments that are said to be warm and durable* ; 
it is also used for stuffing cushions; an essential oil, obtained by 
a previous distillation <jf the leaves, has medicinal virtues 
attributed to it by some German practitioners. 


Rargc quantities of turpentine are extracted from this pine 
in Sweden and Russia by removing a strip of bark, terminating 
below in a deep notch cut in the wood, into whic h the turpentine 
runs, and from which it is scooped as it accumulates; but the 
product is not equal to that of the silver fir and other species, 
far is prepared largely from P. sylvestris ; it is chiefly obtained 
from the roots, which, mingled with a few logs, are arranged in a 
conical or funnel-shaped hollow made on the sleep side of a bill 
or bank; after filling up, the whole is covered with turf and fired 
at the tup, when the tar exudes slowly and runs into an iron 
vessel placed below', from the spout of which it is conveyed 
into barrels. .Most of the so-called Stockholm tar is thus 
prepared, chiefly in the province of Bothnia. 

Closely :i.ll i<*« 1 to the Scotch pine, and perhaps to be regarded as 
a mere alpine form ot licit species, is the el wail P. viontami (or 
/'. Putniho), the " kriimmhnl/. ” or “ knieholz " ol the Hermans a 
recumbent hush, generally only a lew bet high, hut with long zigzag 
steins, that root occasionally at the knee like bends where they 
r< st upon the ground. flu* ioliage much resembles that oi the 
Seotch 1 1 r, bill is shorter, denser and more rigid ; the cones are 
small* r blit similar in lorm. Abounding on tin* higher slopes ot tlu* 
Havanan and l irolese Alps, it is a lavourite shelter tor the t lianiois; 
the hunters call it tin* “ l.itschen,” from its recumbent straggling 
habit. Krummliolz oil, valued in Germany as an outward appliea- 
tion in rheumatism and lor bruises and sprains, is distilled from 
the young brain lies, and a lragra.nl white resin that exudes in 
soiik: quantity I rmu the buds 1^ used for similar purposes and as a 
perfume, u infer the name ol Hungarian balsam it is sold in the 
towns of Germany, being probably obtained trom the Carpathians. 

The red pine oi Canada and New England (so tailed trom the 
« olour of its bark), 1 \ itsniosti, is :i tree ot considerable size, some- 
times attaining the dimensions of P. sylvestris. The somewhat 
glaucous leaves lorm dense tults at the ends ol the branches, and 
an* 4 or 5 m. long; the ovate blunl cones are about half that 
length. The tree is ol quick growth ami the wood strong and 
resinous, but it is less durable than Scotch iir, though much em- 
ploved m shipbuilding; according to Emerson, trunks exist in 
Maine 4 ft. in diameter. A sandy soil seems to suit it best, and 
th<* qualify ol the wood probably much depends on its place* of 
growth. Red pines abound in Nova Scotia ami Newfoundland, 
and the tree is lather widely distributed over llie northern parts of 
the (Diilim nl; if r.irel v Inrun, e xtensive woods, but grows chiefly 
in dumps among other fret s, at least in its more* southern habitats. 
Nearly allied is 1 \ lUniksinun , the grey or Labrador pine, some- 
times talle*d the scrub pine trom its dwarfi-di habit; it js llie me>st 
northerly representative* ol the giims 111 Amenta, and is chiefly 
remarkable lor its 1mie.l1 recurved and twisted e ernes, about 2 in. 
lone. llie* trunks are too small to be of great economic value, but 
the light wood is lord by fin* natives lor their canoes. 

P. Laiiifi), the ( orsitan June, is one ol the noblest frees of this 
group, greiwing to a height ol ion or even 150 It., with a straight 
trunk and branches in regular whorls, forming in large* trees a 
pyramidal head; the slender leaves, ol .1 dark green tint, are Irom 
j to 7 in. long; the* cone’s, e ither ill pairs or several toget lie*r, jimject 
horizon tally, and are* ol a light brown colour. fins June* abounds 
in Corsica, and is lomid in more* or less abundance in Spain, 
southern I* ranee*, («ree<e, and many Mediterranean countries; it 
01 1 urs on the higher mountains ed Fyprus. 'flu* tree is of v ery 
rajiul gremtli, but proeliues good timber, much used in southern 
doe kyartls, and very elurable, though less strong than that of 
J\ svlvestn s ; the heart-wood is e>i a brownish tint. In southern 
France it lias l>e*en plant eel with sin i ess e_m the drill-sands of the: 
Hay ot Biscay, though it does not bear the lull force* of the: sen- 
blast as well as the* pinaster. In England it grows well in sheltered 
situations and well drained soils. 

The* black June*. P. austnant, generally nnw regard e<! as a variety 
of P. Lam i<>, derives its name trom the extreme* depth ot its foliage 
tints — the sharp, rigid, rath**r long leaves of a dark green line 
giving a sombre* aspce.t Lo the* tre e*. I lie light-coloured, glossy, 
horizontal toms are generally in pairs, but sometimes three or 
tour toget her. '1 he* tree is conical when young, but when old 
lor ms a spreading head; it olfen attains a large si/e. Southern 
Austria and llu* adjacent countries are the* natural habitats of 
tins pine; it seeuns to flourish best on rocky mountain sides, but 
in Kngland grows well on .-.amly soils. The* timber is valued in 
its native country, and is said lo be* elurable ami to stand exposure 
to flu* weather well; various resinous products are extracted fremi 
it. */’. pyrcnaiLLi is a handsome sjjci ies ot jiyramidal lorm, attaining 
a large size* on the mountains of northern Spain, whence it extends 
through the Mediterranean region to Asia .Minor, northern Persia 
and Afghanistan. The leaves are* long and ol a light bright green; 
the c<jne*s are sol il ary, oblong, conical and ol a yellow tint. Tin: 
timber is used in Spanish de>ckyards, but opinions yary as to its 
ejuality. In plantations its bright Ioliage, with the* orange.: cones and 
young shoots, render it an ornamental tree*, liarely in southern 
Britain. A l>rutia i the* Calabrian pine, is regarded as the same 
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species. P. hale pens is, another Mediterranean form, is valued for 
its timber, which is white with a tine grain, an<l resinous products. 

P. pinaster, the duster pine or pinaster, is an important species 
from its vigorous growth m the sand-driits of the coast, tor the 
purpo-' 1 ot binding whit h it has been grown more extensively and 
sin 1 1 *,.mllv than any other tree, especially cm the dunes ot the Hay 1 
ot Hi-civ. (.rowing to a height ot irom 40 to .'so It., the deeply- j 
t arrowed trunk occasionally reaches a diameter o 4 \ ft. or more I 
.it the base, where, like most sand trees, it usually curves upward 1 
gradually, a form that enables the long tap roots to withstand 
better the strain of the sea gale; when once established, the tree j 
is rarely overthrown even on the loosest sand. The branches 
curve upwards like the stem, with their thick covering of long dark 
green leaves, giving a massive* rounded outline to the tree; the 
ovate cones are lroin 4 to (> in. long, of a light shining brown line, 
w ith thick scale's terminating in a pyramidal apex; they are arranged 
around the branches in the radiating clusters that give name to 
tlu- tree. The pinaster grows naturally on sandy soils around 
the Mediterranean Irom Spain to the Levant. < hi the drift-sands 
ot France, especially in the Gironde, iorests have been formed 
mainly of this pine; the seeds, sown at lir.-t under proper shelter 
and protected by a thick growth ot broom sown simultaneously, 
vegetate rapidly in the* sea-sand, and the trees thus raised have, 
by their wind drifted seed, covered much ot the former desert 
of the Landes with an evergreen wood. These forests of pinaster, 
apart irom the production of timber in a once treeless district, 
have a great economic value as a source of turpentine, which is 
largely obtained from the trees by a process analogous to that 
employed in its collection from P. sylvcsU is ; the resin is yielded 
from May to tin* end of September, the cuts being renewed as the 
supply tails, until the tree is exhausted; the trunks are then telled 
and used in tile manufacture ot charcoal and lamp black; much 
tar and pitch is also obtained from these pinaster forests. I11 
England the cluster-pine has been largely planted on sandy districts 
near the sea, and has become naturalized in Purbeck and other 
wild traits in the southern counties, but the summer heat is too 
small to permit ot its resinous products acquiring any value; tlu* 
soil coarse wood, though perishable in the natural state, has been 
used tor railway sleepers* alter saturation with creosote or pre 
servative solutions. 

p. Pima is t lit' stone pine of Italy; its spreading rounded canopy 
of light green foliage, supported on a tall and often branchless 
trunk, tonus a striking feature of the landscape in that country, 
as well as 111 some otlur Mediterranean lands. The beautiful 
reddish brown slumng cones, roundly ovate in shape, with pyrami- 
dal scale apices, have been prized trom the ancient days ot Koine 
tor their edible nut like seeds, which are still used as an article ol 
tnod or dessert. they do not ripen until the fourth year, and are 
kci»t in tlu* com- until required, as their abundant oil soon turns 
rancid. I he tree lias bee n naturah/ed in many warm countrie s, 
even in ( Inna; in Lngland it seldom attains any large si/e, as the* 
deficient summer lu at prevent- the wood irom maturing; but tree*-; 
occur 01c wonallv m plantations 20 or *o It. m height; the wood, 
though soil and deficient in tin re-111 that gi\ e- durability to tile 
timber ol some* species, 1- valued b\ the southern carpenter and 
cabinetmaker tor its lightness, it-> lineiies- ol grain, and the ease 
with which it is worked. 

P. nutis , the yellow pine of the* northern and middle* states ot 
America, 1-. ralh-r allied to ihe three leaved section, but tin* have-, 
are mostly 111 pair-. It 1-, a tree of large* si/e, olten attaining a 
height ol 70 It. and upwards, though rarely more than .* It. in 
diameter at the root; tin* lower Inaiu hes spread horizontally, the 
upper, con verging towards the trunk, give the- tree somewhat the 
aspect ot a spruce, hence it is calb-d ill some dl-trnt-i the " spruce- 
pine.** The leaves are long, slender, and of a hluish-gre< n hue; 
the pendant com -, are about 1 in. long, with a -lender point to 
ea< h stale. r \ lie* yellow pnn* i- one ot tin* mo -4 important timber 
tre> ol the gen 11 q the heart-wood being very durable is hugely 
employ'd in ship-building and lor house timber, be ing marly equal 
to that of P. svivL’btns] large quantitie- are exported to Hritain 
under the name* of “ New York yellow pine tlu.* sapwoo.l is 
perishable. 

1 h« three-leaved gioup includes s-everal ol the most valuable* trees 
of Aincrie.i. among them is J*. rti’ida, the pitch pnn* ot the northern 
states, a tree ot from 40 to 50 It. in h« ight with rugged trunk, 
occasionally •; tt. in diameter; the short elark gre e n leaves arc* in 
thick tufts, contrasting with the pale yellowish, usually clustered 
tones, tltc scalc*s ot which arc* hirmshed with small curved spines. 
The wood is very hard and abounels with resin, but on swampy 
land is of inferior eju.ibtv and ot little value except for lue-1, for 
which the pitch-pine 1-, highly prized; on drier giound tin* grain 
is fine* trom the* numerous knots. Large quantities of tar and pilch 
arc* obtained trom this specie .. The tree is one* ot the few that w ill 
flourish in salt-marshes. 

P. palustns for P. australis) is the* “ Georgia pitch pine,” or 
yellow pine of the southern states; it abounds on tlu* sandy soils 
that cm er so much ol Georgia, the Carolmas, and Florida, and on 
those dry lands attains its highest perfection, though occasionally 
abundant oil moist ground, whence its name*. The most marked 
feature of the tree is its long lulled foliage - tile leaves, of a bright 


green tint, springing from long white sheaths, being often a foot in 
length. rile tall columnar trunk furnishes the most valued pine 
limber ot the* slates; close-grained and resinous, it is veiv durable 
and polishes well; it is largely employed in American shipyards, and 
immense quantities are exported, especially to Htitain and the West 
Indies. This tree yields an abundant supply of tar and turpentine 
ot good quality, which products are collected and manufactured 
in the ** pine-barrens ** on a large scale. 

P. Taeda, the “ loblolly pine* ** of the backwoodsman, a tall tree 
with straight trunk and spreading top, covers great tracts of the 
" pine-barrens ’* ot the southern states, but also frequently spreads 
over deserted arable lands that have* been impoverished by long and 
bad farming; hence the* woodsmen call it the " old-field " pine, 

! while, from the* fragraneeot its abundant resin, it is also known as 
i the* frankineen.se pine. It is a line species So or go ft. high, Inning 
I sometimes a girth of (> or 8 ft., with a broad spreading head; the 
i leaves are rather long and of a light green tint, the cones generally 
in pairs, the scab's terminating in a sharp incurved prickle*. The 
timber of this pine is iiidiilcre'iit, but the forests of it arc ot im- 
portance from the quantity of turpentine they yield; the tree's also 
furnish muc h fitewood of good quality. 

P. pondnosa, the yellow pine of the Pacific* coast of Amciica, 

I belongs to this section; it is a fine timber tree deserving of nolice 
j from the extreme density of its wood, which barely floats in water; 
it abounds in some parts of the western range* of the* Koeky 
Mountains, and is the most widely distributed pine* tree of tile 
mountain forests of western North America. The leaves are \c*rv 
long and twisted, the small oval cones armed with recurved prickles; 
the tree is said to be of iapid giowth. In Oregon and California 
several large pines of this group arc* found. P . Coidtcri or maevo- 
carpa , is remarkable for its e normous cones (sometimes a foot long, 
i o in. in diameter, and weighing more than 4 lb); tlu* scales end 
in long hooked points curving upwards; the* loaves are long, rigid, 
and glaucous in hue*. Nearly related to this is P. Sahiniami, the* 
nut-pine of California. th<* tones of which arc* 7 to g in. long and 
5 to o in. in diameter, also with hooked scab’s; the* large* nut like 
seeds are eaten bv the Indians; the tree is one ol the largest ot the 
: section, sometimes attaining a height of 120 ft. and upwards, 
while* trunks have* been found, it is said, 10 or 12 ft. in diameter. 

1 P. lonqi folia, m .\ Himalayan species, is remarkable for the great length 
ot its lax slender leaves, of a grass green tint; the* cones have* the* 
points of the scales recurved. It is known in India as the* ‘‘cheer 
pine the* wood is good, lesinous, and moderately durable; the 
ti ee is common on the foot-hills of the* Himalayas. P. (ierarduma, 
a north-west Himalayan species, is a medium-sized tree with a 
conical lu*ael, growing on the more elevated parts of the mountain 
range; it lurmshcs edible* seeds. The leaves, short and glaucous, 
like those* of the Scotch lir, have deciduous sheaths; Ihe* cones have 
iccurvod scab* points like* those* ol tie* cheer pnn*. P. t mini muds, 

' which forms forests on the mountains ot Grand ('unary and Tenerille. 
glowing at an elevation of Ocmo it,, also belongs In this group. The 
leaves are long, lax, ;md of a bright green tint ; tin* cone-scales are 
without spines; Ihe trunk attains a large size*, and yields good .md 
durable timber. The beautiful Monterey pine, p, insiyms, da- 
ting 111 -lied by tin* brilliant colour ot its loliage, has tin* leaves ,n 
lulls ol three <>i lour; the lo\v< r rune*- scab's have mimed pomK. 
This fine pine has been planted in the south-west of England, but 
is sc arccly hardy. 

I'lii* pines with live leaves in each tuft have generally deciduous 
.-•heaths. The most important economic* specie's is tin* well known 
1 white pine. P. Stio/ms, from its laige growth and abundance, as 
i well as tile soft even grain ol its white wood, one ot tli<* most valuable* 
ot North Ame rican timber trees. The* tree abounds Irmn Canada 
to Georgia, but in the ea.-tern state's has been so long sought lor 
bv tin* lumberer that most of the old trees have* long disappeared, 
and large white pint* timber is now only found in quantity in the 
Canadian Dominion. Formerly Maine* ami Vermont were c eb-brat <*d 
lor tin* size of ihcir pines, but tew of these* great trees now exist 
111 New England. O11 a deep iich soil P. Stynhus attains a height 
! ot 1 50 ft., and trunks without a branch are sometimes found bin 
i fir no ft. long; in the earlier stages ot growth il has a pyramidal 
| form, in open glades the* lower boughs often touching the ground, 
j but m old age* it acquires a wide almost cedar like top. The light 
| bluish-green foliage is somewhat lax, very dense in young trees; 
; tin* cones are long and rather c urved, wit li thin smooth scales a 
little* thickened at the apex, and generally more* or less covered 
with exuding white resin; they me about 5 or (> in. in length and 
to 2 in. broad; the male* catkins are of a bluish tint ; the cone- 
ripen in the autumn oi the* second year. The wood ot the white 
pine is durable for indoor use*, especially wd^en protected by paint, 
but when exposed to moist air it rapidly decays, and it is very liable 
to dry rot; it is said to be* best when grown on sandy soils. Immense 
quantities are still exported, especially from Canada, its smooth 
easily-worked grain rendering it a favourite; wood for the house- 
carpenter and joiner; it weighs about 28 lb per cubic foot. In England 
where it is generally known as the “ Weymouth pine," it succeeds 
well on deep light soils when well drained; trees have attained 
occasionally a height of 100 ft. and upwards in British plantations; 
but it is apt to be infested with American blight (ISriosoma). In 
northern Germany il also grows well. The climate of Scotland 
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appears less suitable for it, probably from the want of summer 
lie at, and it can hardly be- recommended lor British planting other- 
wise* than for ornamental purposes. 

Nearly approaching this is 7 \ excels a, the Bhotan pine, which 
differs chiellv in its longer cones and drooping glaucous foliage. Tl 
is found in Kumaon and Bhotan and on some of the Nepal ranges, 
but docs not grow in the moist climate of the Sikkim Himalayas; it 
is found at a height of 7000 to 12,000 ft., and attains large dimen- 
sions; the wood is highly resinous, and E said to be durable; great 
quantities of a white clear turpentine exude from the branches when 
injured. The Bhotan pine is quite hardy in southern England, ami 
has been largely planted of late as an ornamental tree. 

P. Lambertian a, the giant pin** or sugar pine of California, is the 
largest of the genus, rising to the height of 200 ft., with a trunk 
20 to 30 ft. in girth, and, it is said, occasionally attaining much 
larger dimensions. The head is of a pyramidal form, the lower 
branches drooping lila those of a Norway spruce; its foliage is of 
«m light bright green colour. The pendent con«*s are very large, 
sometimes 18 in. long and 4 in. in diameter, wiili large nut-like 
seeds, which, pounded and baked, are eaten by the Indians. Tin- 
tree abounds in some sandy districts, but more generally occurs 
singly or in small groups dispersed through the woods, attaining 
its greatest dimensions in light soils'. The wood is soil and nearly 
white, but contains much resin, which when fire has run through 
!he forest exudes, and, having in this half-burnt condition a sweelish 
taste, lias given the common name to the tree; the wood seems 
to be formed slowly; from its smooth grain it is valued for indoor 
carpentry; the saccharine burnt resin is used as a laxative in 
California. 

P. Cembra is the stone pine of Siberia and central Europe. It 
abounds on the Alps, the Carpathians ami the Siberian ranges, in 
Switzerland being found at an altitude of 4000 to Ooon ft. It i- 
a siiaight-growing tree, with grey bark and whorls oi hoiizonlal 
branches giving a c.vlindro-c.onic.al outline; the leaves aie short, 
rigid and glaui.ou.-q the cones, oblong and rather pointing upwards, 
grow only near the top of the tree, and ripen in the second nut mini; 
tli'* seeds are oily like those of 1 \ Pinca, and are eaten both on the 
Alps and by the inhabitants of Siberia; a fine oil is expressed from 
tin in wliK h is used both for food and ill lamps, blit, like that of the 
Italian pine, it soon turns rancid. The giowth of P. Cembra is 
slow, but the wood is of remarkably even giain, and is employe*] 
by the Swiss wood-carvers in preference to any other. The Cembra 
is tin’ “ ziibel ” or “ zirbel-kiefer " of the Germans, and is known 
Jot ally in Switzerland as the “ amile," “ alnus,” and “ arve.” 

P. Oi ( identalis, a live-leaved pine with pale-green foliage and 
small o\nie cone-, is found oil tli< * high mountains of St l>omingo 
and Cuba. Many members ol the group occur on the Mexican 
isthmus, one of which, I*, c embroider, produces edJ>le sued .; {mother, 
/'. Monte ;itmat , is a valuable limber tree. V\ Avaiahuite, th<- j 
* ummun while pirn* of Mexico, spreads southwards on to 1h<- j 
mountains of ( bin I eninl'i , it is a large free with glaucous toliage ' 
like V. Strobiri, and ye Ids a valuable re in. P, fill folia ami P. 
nuinophvUa. likewi c natives of Cenbal America, are remarkable 
tui the v'clreme length oi tlieir leaves; the former is said to attain 
a large size. (C. I\ J.) 

PINE-APPLE. The pine* apple so railed consists in reality 
of the inlloresi en«T of the plant, the originally separate flowers of 
which, together with the brads supporting the a, become fleshy 
and consolidated into one mas... The swelling and fusion ol 
tin* tissues take place alter the process of fertilization, and it 
mav Ik* that the richly perfumed succulent mas:, is an aid in the 
distribution of seed by affording iond to certain animals. In 
tie* highly developed cultivated pines, however, il fre juentlv 
happen:, that the seeds do not ripen properly. 'The pine. 
Aminos salivas , is a member of the natural order Proiiieliacoae, 
of tropical American origin, where it is widely spread; and it is 
now naturalized in the tropical regions of the Old World. 

Evelyn in Jiis Diary mentions lasting a pine-apple from 
Barbados at the table of Charles II., and this is we believe 
the first mention of the fruit in English literature. A picture, 
of which a ropy may be seen at the rooms of the* Royal Horticul- 
tural Society of London, represents the royal gardener, Mr Rose, 
presenting on bended knee the first pin* ‘-apple grown in Britain, 
and it is surmised that this may have been grown from th»* 

“ suckers ” of the fruit above alluded to by Evelyn, though it is 
generally considered that the pine was not cultivated in England 
till 1712. For many years pine-apples were cultivated in large 
pi irate gardens, but owing to the great developments in culture 
in the West Indies, the Azores, Canary Islands, &c., they are 
110 longer cultivated in Britain or Europe. 

PINE BLUFF, a city and the county-seat of Jefferson county, 
Arkansas, U.S.A., situated* at an altitude of about 200 ft. in the 
alluvial bottoms of the Arkansas River, about 107 m. from its 


mouth, and about 42 m. S. bv E. of Little Rock. Pop. (1900), 
1 1,406. Jt has an active river trade with St Louis, Memphis 
and New Orleans, and five railway outlets — the Missouri Pacific 
and its branch, the Pine Bluff & Western, and the St Louis 
South-Western and its two branches, the? Pine Bluff & Arkansas 
River and the Altheirmr. The city has many schools, and a 
business college, the slate normal school for negroes, and 
Merrill institute, endowed by Joseph Merrill of Pine Bluff with 
$100,000. Large quantities of cotton and lumber are shipped 
from the city. Among the manufactures are cotton-sced oil. 
lumber and staves, and lurniture. Pine Bluff has shops of the 
St Louis South-Western railway. The city’s factory products 
were valued at $2,989,242 in 1005, an increase of 9 \ over tluir 
value in 1900. Pine Bluff was laid out in 1832 and (bartered 
as a city in 1SS5. 



PINEL, PHILIPPE (17.15-181*6), Krem ii phvsi* ian, was born 
at the (hit. aiu of Rastas, Saint-Andre, in the department of 
Tarn, Ft am e, on the 20th of April 1745. 1 le : tud.ed at I .avail r 

and afterwards at the university of Toulouse, where he took his 
dot tor’s degree in 1773. From Montpellier he a moved in 1778 
to Paris, engaging there < liiefly in literary work tonne* ted v.hli 
his profession. His fnvt publication was a French Iran: Jai ion 
of William Cullen’s Xo-.oloyy (178^); it was followed by an 
edition ot the work oi G. Baglivi ( 17s 8), and in 1791 lie published 
a Truitt 1 M' di< ()-/>!; ih>\)plii(;r(c <lc V alienation men tale . In 1792 
he became head physician of the !■» ehv, and two years after- 
wards he received the corn . ponding appointment at t h** Se.lpe- 
trierc, wlr re he begin to dclivt r a < nurse of clinical lectures: 
these formed tlv* basis of his Xusographit* philo ophique (1798; 
Olh ed., 1818), whu'h was further developed in La Mededne 
(Unique (1802). Pinel was made a member of the Institute in 
1805, and soon afterwards was appointed professor of pathology 
in the E«-«»lc de Medeeine. His fame rests entirely upon the 
fact that lie was among the first to introduce the humane treat- 
ment of the insane. He died at Paris on the 26th of October 
1826. 

PINERO, SIR ARTHUR WING (1855- ), English dramatist, 
was born in London on the 24th of May 1855, the son of John 
Daniel Pinero, a Jewish solicitor, whose faimly was of Portuguese 
origin, long established in London. A. W. Pinero was engaged 
in 1874 as an actor at the Theatre Royal, Edinburgh, and came 
to London in 1876, to play at the Globe Theatre. Later in the 
year he joined the Lyceum company, of which he remained a 
member for five years. The first piece of his to see the lootlights 
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was £.700 a year, played in October 1877 at the Globe Theatre 
for the benefit of Mr F. H. Maeklin. The first play to make 
a hit was The Money Spinner ( Theatre Royal, Manchester, 
Now 1880); but in The Squnc (St James's Theatre, 1 >ec. 1881) 
he attempted serious drama, and Rave promise ol the qualities 
of his later work. In 1883 and 1884 Pinero produced seven 
pieces. but the most important of his works at this peiiod were 
the successful farces produced at the Court Theatre : The Magis- 
trate (March 1885). which ran for more than a year; The School- 
mistress (March 1 8 SO) ; Dandy Dick (Jan. 1887), revived in Kb 
ruarv igoo; The Cabinet MinisUr { April 1S90), and The Amazon : > ! 
(March 1 Sod)- d'wo comedies of sentiment, Siceei Lavendei ^ 
('Jem 's, March 1 888) and The Weaker Sts { Theatre Royal, Man , 
Chester, Sept. 1 888), met with success, and Sweet 1 . nr aider has 
enjoved numerous revivals. Wed'. The Profligate (Garriik, 
April iSSt)) he returned to the serious drama which he had 
ahead v touched on in The Squiir. Out of detereme to the 
wishes of | < »hn Han' the plav was fitted with the conventional 
“ happv endiuR," but the original denouement was restored, 
with great advantage to the unitv of the phiv, in the printed 
version. The Second Mrs Tauqiicray (St Janus's. May 27, jSoq) 
dealt with the converse of the question propounded in The 
Profligate, but with more art and more courage. 'J he pie< e 
aroused gteal discus-dun, and placed l’inero in the front rank 1 
of living dramatists (see Dkvma: Recent Publish). It was 
translated into French, German and Italian, and the part of 
Paula Tanqueray, created in the first place? by Mr.- Patrick 
Campbell, attracted many actresses, among oilers Eleonora 
Du -e. Hi later plays were The Xotooaus Mrs Phhsr.nl r 
(Garrick. March 15. 1.805), The Benefit of the Doubt (Comedy. 
Oct, iX<>5), 'The Prunes s and the Pu/fo/ly t Jam -sS, April 7, 
t 8<; 7 ), Trelircney of the Wells (Court, Jan. qo, 7898), The (lay 
Lord Dins (Globe, April S, 1X00), his (Garri'k, Sept. 2J, tgoj). 
Petty (Duke of York's. Oct. 8, 11)03), A Wife Without a Smile 
(Wvndham s. Oct. <;, 1004)4 ihs House in Order (St James s, 
Feb. 1, j()ob). The Thunderbolt (St James's May <), 1008) and 
Mid-Channel (St James's, Sept. 2, jc)O(f). Einero was knigliied 
in 1909. # 

111 -. Tins (it vuls., 1 Si 1 1 iSo-,1 have prefaces by i\i. C. Sd..ram. j 
S*e also li. ll.uniltnn T\b\ A. 11 . Tint ro (1 o‘»2). 

PINEROLO | Pic;.\k.rmi.|. a city and episc opal ncof Piedmont. 1 
Italv. in the province ol Turin. Pop. (1001). 12.008 (town); ( 
18.050 (commune). It is built cm a hill-side just abo\e the 
vallevs ol the Chisone and the Demina, at a height of T2qj ft. 
above tiie sea, 24 m. In rail SAY. of 'Turin. 'Ha* railway goes 
on to Torre l’eilice; and si earn tramways run from Pim-mlo 
to Perosa, and to lavour and Saluzzo. Till j it was ? trough* 
fortified with a citadel on Santa Prigida, a c astle on S. Mauri/io. 
and ( it v walls constructed by 'fhornas I. of Savoy. It has a 
cathedral (St Donatus), the pa lad- of the primes of Ac;da and 
other buildings of some interest. Cotton, silk, wool and hemp 
are among the local manufactures. 

Pinerolo wa-> bestowed on the bi.-hops oi 'Turin by ( )ttn III. in 
()qT; hut in 7078 the countess Adelaide made it over to the 
Benedictine abbey of Santa Maria, in whose possession it 
remained till j 1 59. 'Thomas 1 . of Savoy captured the castle 
in 1188. and in 1246 the commune formally recognized the.* 
supremacy of Savoy. Passing in 1295 into the 1 hands of Philip, 
son of Thomas III., Pinerolo became his residence and capital, 


PIN-EYED, a botanical term for flowers which occur in two 
forms, one of which shows the stigma at the mouth of the corolla, 
as in the primrose; the term is contrasted with thrum-eyed. 

PING-PONG, or 'Table-Tennis, a miniature varietv of lawn 
tennis pluvid on a table, whic h may be ol any size nut less than 
5 J it. long by 3 ft. broad. Various attempts were made to adapt 
lawn-tennis to the house, but the real popularity of the game 
began when, near the close of the lyth century, celluloid balls 
were introduced, and the game was called ping-pong from the 
sound oi the balls as thev were struck by the rac ket or rebounded 
from the table. In moo the* ball was improved end made 
heavier, and for the next two years ping-pong enjoyed .1 popular- 
ity never before attained bv a game in so short a time , not only 
in Great Britain but in France, the British Colonies and America. 
'Two leagues were formed, the “Table-Tennis Associai ion ” and 
the “ Ping-Pong Association,” whose laws were praetiealh 
identic al. The regular tournament table is q It. long by 5 ft. 
broad, and the net is a little less than 7 in. high. The balls, 
which arc of hollow celluloid* arc about J in. in diam< ter. The 
racket has a blade, shaped like a lawn-tennis racket, about b in. 
long and a handle lung enough to grasp comfortably, all in one 
pie«ic. Rackets are made either wholly of wood covered with 
\ellum, cork, sand paper or rubber, or of light frames covered 
with vellum or some other material. The table wa-> at first 
marked out in < uurts, hut is now plain. It should be unpolished 
and stained. In serving, a player must stand direetlv behind 
his end of the table and use an underhand motion only. 'The 
ball must clear the net and strike the table anywht re on the 
other side. 'The game is then continued until the hall misses 
the table or fails to pass over the net. Only one service is 
allowed, except, in case ol a let. The scoring is the same as in 
lav n-bnnis. 

See Ting bv Arnold Parker (London, lyoj); 1 aide triune, 

l>v A. Sim lair (London, 1902). 

PINK, in botany, the common name corresponding to a genus 
of Caiynphyllacac , the Dianthus of botanists. It is characterized 
by the presence of simple leaves borne in pairs at the thickened 
nodes, flowers terminating tin* axis and having a tubular <alvx 
surrounded by a number of overlapping brac ts, a showy corolla 
< >1 live Iree long-stalked petals, ten stamens proceeding, together 
with the petals, from a short stalk supporting the ovary, which 
latter has two styles and ripens into a cylinclric or oblong pmi 
like onc-cha inhered many -seeded capsule which opens at the 
apex by four cults or valves. 'The species are herbaceous 
perennials oi low stature, olten with very showy flowers. 'Thev 
are natives chiefly of southern Europe and the Mediterranean 
region, a lew being iound in temperate Asia and South Africa. 
Tour species are wild in Britain. Of these, D. armeria , Deptford 
pink, and D. del (aides, maiden pink, are generally distributed; 
D. ctiesius, Cheddar pink, occurs only on the limestone rocks 
at ( heddar. Two others, D. {dunum us and D. earyophyllus , 
are more or less naturalized, and are interesting as being the 
original-; o! the pinks and of the carnations and picotrrs of 
English gardens. Garden pinks are derivatives from Dianthus 
pin mar ins, a native of central Europe, with leaves rough at the 
| edges, and with rose coloured or purplish flowers. The use of 
“ pink ” for a colour is taken from the name of the plant. 1 

The pink is a lavoiirite garden flower of hardv constitution, 
j It has been in cultivation in England since ih 20, and is a great 


a distinction whic h it retained under Amadeus YJ 11 . ol Savoy. 
Francis l. of France obtained possession of the town in his 
descent into Italy, but Emmanuel Philibert received it back 
from Jlenrv III. in 1574. A second occupation by the Drench j 
occurred under Cardinal Richelieu; the- French language w m 1 
imposed on the people-, great fortifications wt re construe tec l* and 
the? fortress (Pignerol) was used as a state prison for sue h men as i 
bouquet, De Caumonl, and the Man with the Iron Mask (see j 
Ikon Mask). Victor Amadeus bombarded the place in ihgq, ! 
and ultimately compelled Tonis XIV. to relinquish his hold 
on it; but "before the withdrawal of the French troops the 
defences were demolished. In 1748 the town was made a 
bishop’s see. 


favourite with florists, those varieties being preferred which 

1 Tin- etymology of “ pink ’* is disputed ; it may bo connected 
with " to pink ” (apparently a naturalized torn) of “ pick ”), 
properly to prick or punch links in material lor tin- pui pose oi 
nmaiiH-nl , hence, later, f<> sea Hop or cut a pattern in llic* edge <’t 
the material. The- flower has jagged edges to the petals, but the 
name occurs in the TOth ccntiirv, and the later meaning, “ to 
scallop.** not till the* 10H1. Others connect with " pink." half- 
shut blinking ol the eyes, as in " plumpie Bacchus, with pinkc 
cvTie ’* (Shakespeare, Ant. and CL 11. vii. 121); this word is seen in 
Dutch fun hen, to blink, shut the eyes, and may be connected with 
pinch.’* The f undi name for the flower, orillct , little eye, may 
punt to this derivation. The disease of horses, known as " pink 
eye,** a contagious influenza, is so called from the colour of the 
inflamed conjunctiva, a symptom of the a Unction. 
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h*i V{ ‘ tin 1 margin cl tin* jx*l «i Is entire, and which are well marked 
in the renin- with bright crimson or dark purple. Its grassy 
but glaucous foliage is much like that ot the carnation, hut the 
whole plain is smaller and more tutted. Pinks require a Irce 
Ioann soil deeply trenched, and well enriched with cow-dung. 

I he\ arc readily increased by cuttings (pipings), hv layers and 
b> M-ed. < ut lings and layers should he taken as early in |ulv 
as praeticanle. I lie former should he rooted in a. eold Iraine or 
in a shads pot out ol doors. When rooted, which will be about 
August, they should be planted 4 in. apart in a nursery bed. 
where thes may remain till the latter part of September or tin* 
early part ol October. The chief attention required during 
winter is to press them down firmly should they become liflcd 
by frosts, and in spring the gruund’shniild he frequently stirred 
and kept t ee lrorn weeds. The pink is raised from seeds, not 
only to ole. jin new varieties, hut to kee p up a ra< e of vigurous- 
g, -owing rl .. The seeds may he sown in j\Lu’» li or April in 
cot s in a \.. ;m frame, and the young plants may be pri< ked » It ! 
into i>o\e-. and sheltered in a eold Irame, Thev should be planted 
> .1 in the earl;, part of the summer in nursery beds, in whit h, ; 
1 they have space, they may remain to Power, or the alternate i 
; nes may he transplanted to a blooming bul in September or i 
dui early part: ol October; in either case thev will bloom the i 
following summer. These will grow in any good garden soil, i 
hut the richer it is the better. j 

1 he border varieties are useful for forcing during the early • 
spring months. 'I he-,e are propagated Irom early pipings and j 
grown in nursery beds, being taken up in October, potud in a 
rich loamy compost, and wintered in a < old pit till required for • 
the fori in t house. ! 

The following varieties are among the best. For bordcis and 
toning: AmoI, ('arm a. Pchi.ila, Peihv Pay, Her Majesty,. 

I {er< ule-. Aline Ifoh-yn, Lady Llanclie, M:s Sinkins, Alls lanies J 
Wil-di, I 'dug L.uk, Kuheiis, Snowdon, Tmu Welsh. Llniisls’ 
-how and l.iced varielies; Attraction, Iti-aulv ot Rath, Clara, 
Ciitedcm. Fnsigii, (Ldopin. Harry Hooper, |o!m Bull. Malcolm 
Pimn. Mrs P. (iiav. Reliance, William Laid. ! 

Tile ( a ■•n.i lion Of v.) and Licotee are nuxlilic a l ions of hnnithus 
Can, ,/•//; /d/s, tin Clove Link. This is a native * t Lai rope, grow mg 
on rei ! s ia fhe south, but in the north usually tonnd mi old walls. 
Its occurrence in England on some of the old Norm,.. 11 castles, 
as at KoiJieslor. is supposed by Canon F.llarombe 1 o imlitale its 
ini rodiu lion by the Normans; in any rase the plant glows in 
similar situations in Normandy. The carnation unhides those 
flow* is whith are stn aked nr striped lenglhwise tin* pu«>h<s 
are tlio-.i* 111 which Ihe petals have a nanow band ot colour along the 
edge, Ihe mnaindcr ot the petal being free from stripes or blotches. 
These by 1 lie old writers w«*ie tailed " gillvtlow els.” I he Swe< I 
William ot gardens is a product irom Dnuittnt . s hoilm/us. 

Tie- Na Link, or Thrill, Statin’ .Innnw ( \vuunn vnlpun\). is a 
Tuemberol the natural ordt-i l l lumbaejncar\ it is a w id< ly disi ri ! >11 1 ed 
plant found on rocky and stony sea-shercs and on lolly nioim 
lam-. Tlici e are many impiowd \aiielies ol it now in cultivation, 
one with almost pine white flowers. 

PINKERTON, ALLAN ( fcSiq-ittS.j), American dete*tive, was 
born in Glasgow, Scotland, on the r* 5 1 1 1 of August* tXto. His 
father, a sergeant ol the Glasgow’ inunit ipal polite, died in iXj.x 
ol injuries received from a prisoner in his custody. In 1842 
Allan emigrated to Chicago, Illinois. In 1844 he removed to 
Dundee, Kane county, Illinois, w here he established a cooper- 
age business. Here he ran down a gang of counterfeiters, 
and lie was appointed a deputy-sheriff of Kane county in tXjo 
and immediately afterwards of Cook county, with headquarters 
in Chicago. There he organized a torn* of detectives to capture 
thieves who were stealing railway property, and this organization 
developed in 1852 into Pinkerton's National Detective Agency, 
of which he took sole charge in 1X53. lie was especially success- 
ful in capturing thieves who stole large* amounts from express 
companies. In t866 his agency captured the principals in the 
theit of $700,000 from Adams Express Company safes on a train 
of the New \ ork. New Haven & Hartford railway, and recovered 
all but about $12,000 of the stolen money. In February 1S61 
Pinkerton lottnd evidence of a plot to assassinate President-elect 
Lincoln upon his arrival in Baltimore on his way to Washington; 
as a result, Lincoln passed through Baltimore at an early hour 
in the. morning without stopping’ In April 1861 Pinkerton, on 
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! the suggestion of General George B. McClellan, organized, a 
| system of obtaining military inlonnalion in the southern stales. 
From this system he developed the Federal secret service, of 
which he was in charge throughout the war, under the assumed 
name of Major K. J. Allen. One of his detectives, James 
McParlan, in 1874 1876 lived among the Molly Maguires (q.v.) 
in Pennsylvania and secured evidence which led to the breaking 
up of the organization. In iSbp Pinkerton suffered a partial 
stroke of paralysis, and thereafter the management of the 
detective agency devolved chiefly upon his sons, William Allan 
(b. 184O) and Robert (48 48-1907). He died in Chicago on the 
1st of July 1884. He published The Molly Maguires oral the 
Detectives (1877), The Spy of the Rebellion (1883), in wl.hh he 
gave liis version ol President-elect Lincoln's journe y to Washing- 
ton; and Thirty Years a 1 hint eve (1884). 

PINKERTON, JOHN (1758 182b), Scottish archaeologist, 
numismatist and author, was horn at Edinburgh on the 17th 
of February 1758. lie was arti* 1 « d as a law clerk in Edinburgh, 
and his Elegy on Crnigmillar Castle (177b) was printed during 
his derkship. In 1781 he removed to London to devote himsU.l 
to literary work, publishing in the same year a volume of Rimes 
of no great merit, and Scottish Tragic Ballads. These were 
tnllowvd in 1 782 by Two Dilhyrambic Odes on Enthusiasm ana 
Laughter, and bv a series of Tales in Verse. Under the title ot 
Select Scotiih Rail ads ho reprinted in 1783 his tragic ballads, 
with a supplement comprising Ballads of the Comic Kind. 
Ritson pointed out in 1784 that the so called ancient ballad-' 
were some of them of modern date, and Pinkerton ( onfessed that 
he was the author of tin* six ond part of Hardy Kanute and part- 
author of some others. He published an Essay on Medals in 
1784, and in 1785, under the pseudonym ol “ Robert Heron,” hi , 
bold but orient ric* Tetters of Literature depreciating the classical 
authors of Greece and Rome. In 1 78b he edited Ancient Scottish 
Doans from the MS. collections of Sir Richard Maitland of Lclh- 
ington a genuine reproduction. It was succeeded in 1787 hv a 
compilation, under the new pseudonym of “ II. Rennet ,” entitled 
The J'teasnry of 1 L/ 7 , and bv his first important historical work, 
the Dissettation on the Origin and Progress id the Sey/hians to 
Coths, to w hii h Gibbon acknowledged himself indebted. Pinker- 
ton next collected and printed in 17X9 certain Vitae sandernyt 
scotiae, and, a little later, published his Enquiry into the Hi lory 
of Scotland preceding the Reign of Malcolm III. His assertion 
that the (Vltic race was incapable of assimilating the highest 
forms of ei\ ili/at ion excited “ violent disgust,” but the Enquiry 
j ".as twice reprinted, in 1701 and 1814, and is still of value fui 
I tie* dot aments embodied in it. flis edition of Barbour’s Jinny 
I and a Mcdallic History of England to the Revolution appeared in 
a collection of Stoltish Poems reprinted from Seiner 
I dif inns in 1702; and a series of biographical sketches, the 
leonographia siotica , in the. years T795 171)7. In t 797 he 
published a History oj Scntbwd from the Accession of the 
House of Shunt to Unit oj Mat v. containing much valuable 
material. A new biographical collei lion, the (lottery of Imminent 
J\rsons of Scotland (ipg)). wva i-weerodm] after a short interval 
l»v a Modern Orography digested on a Ne:r Plan (1802 ; 
enlarged. 1807). About this time he left London for Paris, where 
he made his headquarters until his death on the 10th of 
March 182b. His remaining publii , it ions were the Recollections 
of Paris in the years /Soj ; ./ 7 (180b); a very useful Oeneral 
Collection of Voyages and T ravel < (1808 1814); il New Modern 
Atlas (1808-1810); and his Pitratogy (181 1). 

PINKNEY, WILLIAM (1764-1822), American lawyer and 
statesman, was born in Annapolis, Maryland, on the 17th of 
March T7b4. ITe was admitted to the bar in 1786, and in 1788- 
1 70^, practised in Harford county. Tn 1788 he was a member 
of the state convention which ratified the federal constitution 
for Maryland, in 1 788-1702 and in 1705 of the house of delegates 
(where in 1788 and 1789 he defended the right of slave-owners 
to manumit their slaves), and in 17 02-1 705 of the state executive 
council. In 17(16-1804 he w as a commissioner under Article 7 
of Jay’s Treaty of 1794 to determine the claims of American 
merchants *for damage through “ irregular or illegal captures 
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or condemnations,” and during this time adjusted on behalf of 
Maryland a claim of tlu 1 state' to stock in the Hank of England. 
In May iSo<>, with James Monroe, then minister at London, lie 
was commissioned to treat with the British government eon 
cerning the capture of neutral ships in time of war: in 1S07--1S1 1 , 
alter Monroe's return to America, he was resident minister in 
London. He was elected to the Maryland senate in September 
iSit, and from December 1S11 to January tNt.j was attorney - 
Emiernl c»f the Lnited States. In August 1X14 he was wounded 
at Bkidcnsburg. lie served in the National House of Repre- 
sentatives in January -April 1810, and in 1810-1818 was minister 
plenipotentiary to Russia and special minister to Naples, where 
lie attempted to secure indemnity lor the losses to American 
merchants by seizure* arid conliscation during the rule* of Murat 
in iSoq. From 1820 until his death, at Washington, on the 25th 
of February 1822, hv was a member of the Lnited States Senate. 
Hi* was a member of the conference committee on the hill tor 
the admission of Maine and Missouri, which in its final form 
embodied what is known as the Missouri Compromise. Pinkney 
was a remarkably able lawyer and an orator of the old school. 

See The Life of William Pinkney (Vw York. 1854) hv his nephew. 
William Pinkney (1810 i8Sq. who was Piotc-dant Episcopal 
l>i simp of Virginia in 1871) 1884; and Ilcmv Wheaton, Some Aaoinit 
of the Lite, Wntnnjs, ami Speeches of William Pinkney (New \ork, 
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PINNACE, the name of two types of vessel or boat, one a light 
sailing vessel with two schooner-rigged masts, the other a heavy 
eight-oared man-of-war's boat. The word is usually referred 
to Cat. pum s, pine, but this derivation is at variance with the 
earlier form “ spinacc.” 

PINNACLE (trom Cat. pinnaculum , a little feather, pinna ; 
the Or. 7 rre[iv' f iaV' diminutive of 7 rrc/n»f, wing, is also used in 
this .sense), an architectural ornament originally forming the 
cap or crown of a buttress or small turret, but afterwards used 
on parapets at the* corners of towers and in many other situations. 
Some writers have stated that there were no pinnacles in the 
Romanesque styles, but conical caps to circular buttrcx-c.-, with 
linial terminations, are not uncommon in France at v» ry early 
periods. Viollet-k 1 Due. gives examples from St Gcrmer and 
St Remi, and there is one of similar form at the west front ot 
Rochester Cathedral. I11 J2th-eentury Romanesque two ex- 
amples have been cited, one from Predon in Wnrces. ershire, and 
the other from Clec-ve in Glou< estershire. In these the buttresses 
run up. forming a sort of square turret, and crowned with a 
pyramidal cap, very mmh like* those of the next period, tin 
Early English. In this and the following styles the pinnacle 
seems generally to have* had its appropriate uses. It was a 
weight to coimter.K t the thrust of the vaults, parti* ularlv where 
tlmre were* living buttresses; it stopped the tendency to slip <d 
the stone; copings of the gables, and counterpoised the thru* t 
of spires; it formed a pier to steadv the elegant perforated 
parapets of later periods; and in Fram e espe< ially served to 
< ■ 'iinterhalam e the weight nl overhanging corbel tables, huge 
gargoyles, \*c. In the Early English period the small buttresses 
frequently fimi-hed with gablets, and the more important with 
pinnacles supported with clustered shafts. At this period the 
pinnacl s were often supported on these shafts alone, and were 
open below; and in larger work in this and the subsequent 
periods they frequently form ni< lies and contain statues. About 
the Transition and during the* Decorated period, the different 
laris above; the angle shafts often finish with gablets. Those 
of the last-named period are much richer, and are generally 
decorated with croc lo ts and finials, and sometimes with ball- 
flowers. Very fine groups are found at Beverley Minster and 
at the rise of the spire of St Mary's, Oxford. Perpendicular 
pinnacles differ blit little in>m Decorated, except that? the 
crockets and finials are of later character. They are also 
often set angle-ways, part i< ul.u ly on parapets, and the shafts 
are panelled. In France pinnacles, like spires, seem to have 
been in use earlier than in England. There are small pin- 
na. l»*s at the angles of the tower in the abbey of Samtcs. At 
Roullet there are pinnacles in a similar posit ion, .each com- 
posed ot four small shafts, with caps and bases surmounted with 


small pyramidal spires. In all these examples the Envers have 
semicircular headed w indows. 

PINNOCK, WILLIAM (1782-1844), English publisher and 
educational writer, was born at Alton, Hampshire, on the* grd 
of February 1782, and was at first a schoolmaster, then a book- 
seller. In 1817 he* went to London and, in partnership with 
Samuel .Mander, began to publish cheap educational works. 
The firm’s first productions were a series of Calc, 1 / isms, planned 
hv Einnock, consisting of short popular manuaL, ; r ranged in 
the form of question and answer, of the different d 'partments 
of knowledge. 'Huy were; followed by abridged editions of 
Goldsmith's histories of England, Greece and Rome, and a series 
of county histories which were no less profitable. Emnnck lost 
nearly all h is money in outside speculation, and died in London 
on the 2 1 st of October 1844. His son, William Henry Finnork 
([814 1885), a clergyman, was the editor and author of several 
elementary textbooks and scriptural manuals, and of various 
works on re< lcsiastical law r and usage. 

PINOCHLE, or Penti iii.k (Ger. Pinochet or Hinnchd , of 
uncertain etymology), a game of cards probably invented by 
Germans in the United States about the middle of the iqth 
century. It bears a general resemblance to Bcziquc 
and has almost entirely usurped the place of the older game in 
America. Pinochle may he played by two, three or four 
persons. Two packs, from which all cards below the nines have 
been deleted, arc shuffled together, forming one pack of 48 
cards. The object of the game is to make 1000 points. Tin* 
cards rank as follows : ace 1 1, ten 10, king 4, queen 4, knave 2. 
The nine counts nothing unless it be turned lor trumps, when it 
scores 10. The last trick scores 10. The term “ to meld ” 
(Ger. niefden , to announce), as used in pinochle, means “ to 
declare.” “ Melds ” are combinations which are declared 
during the play of the hands. They are of three (lasses: (1) 
“marriages” and “ sequences, ” (2) “ pinochles," and (3) 
“ fours.” Tim “ melds '* of the first class score as follows : 
“marriage” (king and queen of any plain suit), 20; “royal 
marriage” (king and queen of trumps), 40; “sequence’’ (tin 
five highest trumps), 150. In the second class the “ melds ” 
are “ pinochle ” (queen of spades and knave of diamonds), 40; 
“ double pinochle ” (both queens of spades and knaves of 
diamond.- ), 300 ; “grand pinochle ” (king and queen of spades 
and knave, ot diamonds), 80; this “ meld ” is not often played 
in America. Of the third class the “ melds ” are : four aces of 
different suits, 100; four kings of different suits, 80; four queens 
of different suits, 60; four knaves of different suits, 40; eight 
aces, 1000; eight kings, 800; eight queens, Loo; eight knavi 
400. 

til .single pinochle (two pl.iyers) cikIi player receives Ivelvo 
cards, tour at a time, the twa 11I v-liflli being turned up beside the 
sioi k lor trumps. The non dealer lead-* a card, to whu h llie d< n!er 
plays. Then 1 1 . no obligation cithei to lake, follow suit or I rump. 
The winin r « -f thetrkk leads again. U lore whuli, Iiowe\et, he may 
tin M ” .inv one c0111h111.it 1011 he hold-*. Aflet he has “ melded,” 
or relused to do so, he di.iws a card Imni the top o| the stock and 
adds it 1o his hand wifhoiit showing it, his ab ersary (loin 1 ; the 
same, so tli.il each plaver loiitinues to liold twelve cards. I ’kiymg, 
aniioniK mg, and di.iuim; then go on ljntil the slock is exhausted. 
All combinations “ melded" inu-a he laid fare upward on the table 
hut st ill belong to the plnycTs hand, though they may not he taken 
up until the stork has given out. When tins happens all announce- 
ments 11 use, and all cauls exposed are replated in the hands. The 
last twelve lucks are tlvn played, hut now both pluyeis must 
follow suit and must win lie tin k if possible, either willi a superior 
card or a trump. A failure to do tins i-> a ”1 evoke” and is 
penalized by the loss of all points made hv “ cards.** i.e. for the 
five inchest cards in each suit, which after all the tricks have bn n 
pl.iycd, are eon tiled lor the playei holding them. Ate counts 11 
points, leu io. king 4. queen 4. and knave 2, whatevei the suit, 
so that 2 |o points 1»r “ cards ** are divided between the two players. 
Though points are not counted during the play, a mental count is 
kept, and whenever a player sees that, by adding the value of his 
"melds” to wliat he thinks his caids will count, he has enough 
to win the game, namely jooo points, ho “ calls out ” or knocks on 
11 ic* table, and proceeds to expose liis cards. If he fails to show 
enough to win, lie loses the game. It neither plaver knocks, the 
game continues until one of them scores 1240; it still a tie, 1500. 
It a player tails to make good a “ meld u lie is set back that number 
of points. The game is scored by counters or on a cribb^ge- board. 
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in three-handed pinochle the " melds ” arc exposed before a 
eaid is jjl.ivd, and no player may " meld ” after he lias played 
to the fn-,1 nick. A rule is sometimes made that an nvcrlooked 
combination m.iV be scored by the other pin vers. Four-handed 
pinochle is played either with partners or each player for himself. 

PINSK, a town of Russia, in the government of Minsk, 
i \ t t lie; confluence of the Strumen and Pina, rivers, iq6 m. SAY. 
hv rail of Minsk. Pop. 27.938, two-thirds being Jews. The 
town earrii s on considerable trade, due to the navigable river 
Pina, which connects it with the fertile regions in the basin of the 
Dnieper, and, by means of the Dnieper-and-Bug canal, with 
Poland and Prussia, while the Oginsky canal connects it with 
the basin of the Niemen. Pottery, leather, oil, soap and beer 
are the chief products of the local industries. The draining of the 
marshes around Pinsk was begun by the government in 1872, 
and by 1897 8 million acres had been drained at an average 
cost of 3s. per acre. Pinsk (Pinesk) is first mentioned in 1007 as 
a town belonging to Sviatopolk, prince of Kiev. In TT32 it 
formed port of the Minsk principality. After the Mongol 
invasion of 1239-12 it became the chief town of a separate 
principality, and continued to be so until the end of the 13th 
century. In 1320 it: was annexed to Lithuania; and in 1569, 
after the union of Lithuania with Poland, it was chief town of 
tin* province of Brest. During the rebellion of the Cossack 
chief, Bogdan Chmiclnicki (1640), the Poles took it by assault, 
killing 14,000 persons and burning 5000 houses. Light years 
later the town was burned by the Russians. Charles XI L took 
it in 170b, and burned the town with its suburbs. Pinsk was 
annexed to Russia in 1793. 

PINSUTI, CHO (1829 1888), Anglo- 1 1 alia 11 composer, was 
born at Siena, and was educated in mmic, for a career as a 
pianist, partly in London and partly at Bologna, where he was 
a pupil of Rossini. From 1848 he made his home in England, 
where he became a teacher of singing, and in 1856 he was made 
a prolessor at the Academy of Music in London. ITc became 
well known as a composer of numerous favourite songs and 
part-songs, its well as of three operas brought out in Italy, and 
u is by the former that he is still remembered. 

PINT (derived probably through Spanish, from Lat. pinrta , 
piett 7, a painted or marked vessel), a liquid measure of capacity, 
tquiuilcnt to J of a gallon. The imperial British pint *57 of 
a litre, 34*66 cub. in. The United States standard pint *47 
of 11 litre, 28 1 cub. in. The word appears in French as pinte 
for a liquid measure as early as the 13th century. 

PINTO, ANlBAL (1825-1.884), Chilean president, was born at 
Santiago, Chile. After a diplomatic training in the legation at 
Rome he learned the practice of administration as intemlcnte 
(4 Concepcion, and from 187T to 1876 was minister of war and 
marine under Errazuriz. During his term of office as president 
(1876 to 1881) Pinto had to deal first with a severe financial 
crisis, and then to conduct the struggle with Peru and Bolivia, 
in which lie displayed great coolness of judgment and devotion 
to duty. 

PINTO, FERNAO MENDES (1509-1583), Portuguese «ud ven- 
turer, was born at Montcmbr-o-Yclho, of poor and humble 
parents, and entered the service of a noble lady in Lisbon, being 
afterwards for two years page to the duke of Aveiro in Setubal. 
Desiring to try his fortune in the East, he embarked for India 
in 1 337 in a fleet commanded by the son of Vasco da Gama, and 
lor twenty-one years travelled, fought and traded in China, 
Tartary , Pegu and the neighbouring countries, sailing in every 
s<a, while in 1542-1543 lie was one of the first Europeans to 
visit Japan, where he introduced the musket. Though he was 
thirteen times a captive and seventeen times sold into slavery, 
his gay and dauntless spirit brought him through every mis- 
fortune. ITe was soldier and sailor, merchant and doctor, 
missionary and ambassador; moreover, as the friend and travel- 
ling companion of St Francis Xavier, lie lent the apostle of the 
Indies the money with which to build the first Jesuit establish- 
ment in Japan. In January 1554 M codes Pinto was in Goa, 
waiting for a ship to take him to Portugal, when lie took a sudden 
resolution to enter the company of Jesus and devote a large part 
of the capital he had accumulated to the evangelization of Japan. 
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Hie viceroy appointed him ambassador to the king of Bungo 
in order to give the mission an official standing, and on the 18th 
of April he set sail with the provincial, Father Belchior Nunes. 
Owing to bad weather and contrary winds, however, the mis- 
sioners did not reach Japan until July 1556, but the success of 
the mission represented a notable service to the cause of Chris- 
tianity and civilization. On the 14th of November 1556 Father 
Belchior and Mendes Pinto began their return voyage and reached 
Goa on the 17th of February 1557. During his stay of a twelve- 
month there, the latter left the company, being dispensed from 
his vows for want of vocation at his own request, though a 
modern authority states that lie was expelled because he was 
found to be a marram ) , i.c. to possess Jewish blood. He finally 
returned to Portugal on the 22nd of September 1558, and settled 
at Pragal near Almada, where he married and wrote his famous 
book, the Peregrination] the MS., in fulfilment of his wishes, 
was presented bv his daughter to the Casa Pia for penitent 
women in Lisbon, and it was published by the administrators 
in 1614. When Philip II. of Spain came to Portugal as its 
king, he listened with pleasure to the account of Mendes 
Pinto's travels, and by letter of the 15th of January 1583 
gave him a pension for his services in the Indies. But 
the reward came too late, for the great traveller died on the 
81 h of Jul\'. 

In the light of our present-day knowledge of the East, Pinto 
is regarded as having been on the whole a careful observer and 
truthful narrator, but this was not always the case. Some witty 
countryman of his own parodied his name into Fcntilo , mentes ? 
Mintol ( ll Ferdinand, do you lie? I do!"); and the English 
dramatist Congreve only expressed the general opinion of the 
unlearned when he wrote, in Love for Love , “ Mendez Pinto was 
hut a type of thee, tjmu liar of the first magnitude.” It must 
he rememb».n*d that Pinto wrote the Peregrination long sub- 
sequent to the events he records, and this fact and a certain 
fertility of imagination sufficiently account for inexactitudes. 
Furthermore, as the book was only published posthumously, 
lie never had the opportunity of correcting the proofs. Some of 
his most marvellous stories are expressly given on the authority 
of writers belonging to the countries he describes; others he 
tells from heat sav, and Oriental informants are prone to ex- 
aggeration. But il lie somewhat adorned the truth, he did not 
wilfully misrepresent it. The book itself gives the impression 
of sineeiitv, and the editors of the first edition hear witness to 
the probity, good faith and truthfulness of Mendes Pinto as a 
man. Herrera Maldonado prefaced bis Spanish translation of 
the Peregrination (1620) by a lengthy and erudite apology to 
demonstrate its authenticity, and Castilho lias reinforced his 
arguments by modern testimonies. In the narrative portions 
of his work Pinto’s style is simple, clear and natural, his diction 
rich, particularly in sea terms, and appropriate to his varying 
fubjects. There is an entire absence of artifice about the book, 
which must always rank as a classic, and it might fairly he argued 
that Mendes Pinto did for the prose of Portugal what Camoens 
did for its poetry; this is the more remarkable, because it does 
not appear that he ever received any education in the ordinary 
sense. He wrote the book for his children to learn to read by, 
and modestly excused its literary defects by alleging his rudeness 
and lack of talent. Tradition has it that the MS. was entrusted 
to the chronicler Francisco de Andrade for the purpose of being 
polished in style and made ready for press, but that all he did 
was to divide it into chapters. 

Tin: Peregrination has gone through many editions subsequent 
to that of ioi.j, and in 1805 Castilho published exeerpls m his 
Livy avia classic ul poitugueza with an interesting notice of Mendes 
Pinto’s life and writings. Versions exist in Cu rinan ( } editions) , 
French (3 editions), Spanish (3 editions), and in English by Heniy 
Cog; in, London (1*103, 1092 and — abridged and illustrated, with 
introduction by Ariniiiius Vamberv — iSqi). Cogan omits the 
chapters relating to Mendes Pinto’s intercourse with, and the last 
days of, St Fmneis Xavier, presumably as a concession to anti- 
Cat Iiolic prejudice. f 

See Christov.il) Ayres, Pernao Mendes Pinto (Lisbon, 1904), 
Pcrndo Metrics Pmto e 0 Japan (Lisbon. 190(1); also Subsidies . . . 
para a biogiaphia de Pcniao Mendes Pmto by Jordfto de Freitas 
(Cuimbra, 1905). (K. Pit.) 
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PINTO, 'llv remarkable brown, black ami blue Fpots of 
i .celorat inn of the whole budv met with eudermeallv in Mexico, 
Panama, Colombia and Venezuela, and known under the 
r. Line of “ pinto " or “ inal de los pinion," were iimt claimed by 
Gadambide ( I Vc.v.sr mu/. 1SS1, Nnt>. 35 41) ms due to 

iJie presence of a vendable parasite, whose spores and even 
mycelial filaments may be detected among the deeper rows of 
(ells of the rete mm osum. The disease appears to be om- 
ul the mam forms of morbus niisnim \ but it is contagious, and 
is sometimes seen in tlu* well to-do. In some villages of tin* 
western districts of Tabaso- (Mexico) it has been estimated 
that o" 0 of the inhabitants suffer from the pinto; MTlellan 
a’* 1 ^ that in 182b in the city of Mexico he saw a whole regimen’ 

( >f " pintados. ” 

PINTURICCHIO (1454-1513), Italian painter, whose full name 
wns Mkknardino in iP-.m, the son of a citizen of Perugia, 
Peuedclto or Met to di lhagio, was one of a verv important group 
who iniu riled the artistic traditions and developed the st\le o! 
the eld'.r Perugian painters, such as iionligli and Fh.rcn/o di 
f.oren/o. According to Vasari he was a pupil of IVrugino; and 
'O in one sense m> doubt he was, but rather as a paid assistant 
than as an apprentice. The strong similarity both in design 
and na thuds of execution w T h runs through the works of this 
later IVrugian sihm.l is vein* striking; paintings by iVrugino, 
r:: nturi( ehio, Lo Spagna and Raphael (in his first manner) may 

< Ten bo mimaken o:v fur the other. In most eases, especially 
n the execution ol large i rescues, pupils and assistants had a 
large share in the work, either in enlarging the master’s sketch 
to the lull-sized cartoon, in transit mug the cartoon to the wall, 

r in painting ba< kgr.mials, drapery and other accessories. 
After assisting Peni-riim m the ev. union ol his 1 rescues in the 
M-aine ('h.-pd, Ih'niurit c h.io was employed by various niemben- 
■ ' f the Delhi K overt* kindly and others to decorate a whole series 

< f chapels in the ehureli t-f S. Maria del Popolo in Remit*, where 
lie appears to Jiave worked from 14S4, or earlier, to J402 widi 
little interrupt! n. The earned of these is an altcrpieie of the 
“ Adoration of the- Shepherds." in the first cliapel (from the west ) 
on the south, biiilfrbv Cardinal Domenico dt lla Rovcti- ; a portrait 
of the cardinal is introduced as tlie lorernost of the kneeling 
shepherds, in the lunettes under the vault Pinturicchio paintc d 
small somes from the lilt* of St Jerome. The fres« oes which lie 
painted in the next chapel, that, built by Cardinal Tnnocen/o Cibo, 
were de.Mroved in 1700, when the chapel was rebuilt by Cardinal 
Aidcrano ( iho. The tjiird 1 Impel on the south is that of (iiuv. 
della Kovere, duke of St.r.i, mphuv of Sixtus IV., and brother 
of (iiuliano. who was afterw.irds Pope Julius 11 . This contains 
a fine altar-piece of the Madonna enthroned between Four 
Ndnts.” and on the east side? a very nobly composed fresco of 
Cj:* “Assumption of tlie Virgin. ’’ The vault and its lunettes 
are richly decorated with small pictures of the life of the \ irgin, 
surrounded bv graceful arabes ;ues; and the dado is covered 
wuh monochrome paintings ol stvnes ironi the livc.*s of saints, 
medallions with prophets, and very graceful and powerfully 
drawn female figures in lull length in which tin; influence 
of Signorelli may he tra<ed. Tn the fourth chapel Pintu 
ricchio painted the Four Latin I)octurs in the; lunettes of the 
vault. .Most of these frescoes are considerably injured by 
damp, but. happily have stiff t red little from restoration; the 
he ads are paintrd with much minuteness of finish, and the whole 
of tlie pictures depend very largely for their efft et on the fined 
touchings a S( cco. The last paintings completed bv Pinturicchio 
in this clturch were the* frescoes on tlie vault o\ er the retro-choir, 
a very rich and well-designed piece* of decorative work, with 
main lines arranged to suit their sur roundings in a very skilful 
way. In the centre is an octagonal panel of tlie coronation ol 
the Virgin, andvdund it medallions of tlie Four F.vangclists — the 
spaces betwer^t’ihem being filled up bv m*lining figures of the 
Four Sibyls. O14 each pendeetive is a figure of one of the Four 
Doctor., embroiled under a niched eanopy. 'The bands which 
separat'* th*sc pictures have elaborate arabesques on a gold 
ground, and the whole is pad ted with broad and effective 
touches, very telling w hen seen (as Is neeessardy the ease) from 


a considerable distance below. No finer specimen of he »U eola- 
tion of a simple quadripartite vault can anywhere Ik seen. 

In 1402 Pinturicchio was summoned u> (Jivieto, where he 
painted two Prophets and two ot the Doc tors m the duomo. Jr, 
the following year lie returned to Rome, and was cn ployed by 
Pope Alexander VI. (Borgia) to decorate a suite of six rooms 
in the Vatican, which Alexander had just limit. Time rooms, 
t *alled after their founder tin ' A ['p<ulanu uti liurgia, now ionn 
part 01 the Vatican Library, and live of them still rete in tlu fine 
scries of frescoes with which they were so skilful K decorated 
by Pintiiricchio. The upper part of the walls and - anils, not 
only covered with painting, but further enriched with delicate 
.stucco work in relief, are a masterpiece of decorative cltsigi. 
applied according to tlu* truest principles of mural 01 'lament a 
much better model for imitation in that respect than the j me 
celebrated Stance of Raphael immediately over the Bo;g a 
rooms. The main subjects are : (1) Tlie Annunciation, tic 
Nativity, the Magi, and the* Resurrection ; (2) seem., from the 
l : \es of St Catherine, St Antons and other saints; (3) alkgorit ai 
ligures of music', arithmetic and the* like; (4) four figures in hull 
length, with rich arabesques; (5) figures of the p’.m.ets, tlu* 
occupations of the various months, and other subjects. The 
sixth room was repainted by Pcrinu del Vagu. 1 

Though not without interruption, Pinturicchio, i nsisted by 
his pupils, worked in these rooms from 1402 till 1 4 c ; S , "hen they 
were completed. His other chief frescoes in Rome, still existing 
in a very genuine state, are those in the Cappella Buhdini at the 
smith-west of S. Maria in Ara Coeli, probably exc ited from 
14c >7 to 1500. These are well-designed compositions, noble in 
conception, and finished with much care and refinement. <1 
the altar wall is a grand painting of St Bernardino t-f Siei a 
between two other saints, crowned by angels; in the* upper part 
is a figure of (.hrist in a vesit a-glury, surrounded by angel 
musicians; on the left wall is a large fresco of the miiadis done 
bv the corpse of St Pernardiiio, very ric h in colour, mid full of 
verv carefully painted heads, some being portraits o' r eml t r* 
of the Bufalini family, tor whom these frescoes were executed. 
One group ol three iemales, tlie central figure with a child at her 
breast, is of especial beauty, recalling the grace of Raphael's 
second manner. The composition of the main group round the 
saint's corpse appears to have hc**n suggested by Giotto's paint 
iug of St. Francis on his bier hi S. ('rot e at Florence. On the 
vault arc* four noble figures of the ,K\ angel ists, usually attributed 
to Luca Signorelli, but certainly, like the rest of the frescoes ii- 
t L is cliapel, by the hand of Pinturicchio. On the vault of the 
.sacristy of S. Get ilia in Trastevere, Pinturicchio painted the 
Almighty surrounded bv the K\ angclists. During a sail to 
Orvicto in i.|<g» Pinturicchio painted two more figures of the. 
Latin Doctors in tlie choir of the duomo- — now, like the rest of 
bis work at Orvicto., almost destroyed. For these lie received 
fifty gold ducats. 

Among hi* panel pictures the following are the most important. 
An altarpi roe for S. Maria de' Fossi at Perugia, pain led in 
i.pj(>-i p)8, now moved to the picture gallery, is a Madonna 
enthroned among Saints, graceful and sweet in expression, arid 
very minutely painted; the wings of the ret al.-le have standing 
figures of St Augustine and St Jerome; and the prultlhi has 
paintings in miniature of the Annunciation and the F.vangclists. 
Another line altarpicrc, similar in dt licacv of detail, and pro ha I Tv 
painted about the same time, is that in the cathedral of Sai 
Scverino— the Madonna enthroned looks down towards the 
kneeling donor. The angels at the sides in beauty of face and 
expression recall the manner of Lorenzo di CVedi or Da Vinci. 
The Vatican picture gallery has the largest ol Pinturicchio’s 
panels the Coronation of the Virgin, with the apostles and 
other saints below. Several wrll-exi eiited portraits occur among 
the kneeling saints, 'fhe Virgin, who kneels at Christ’s fed to 
receive her crown, is a figure ot great tenderness and beauty, and 
tlie lower group is compost'd with great skill and grace in arrange- 
ment. Other important panel paintings by Pintiiricchio exist 

1 See C.initlaiu, Ouc.dri nell* a {'port. Dorpin (]\ojn f ^ 102c). 
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in the cathedral of Spello, in the Siena gallery, at Florence, at 
Perugia, ami in other 1 ollcctions. 

In 1501 Pinturieehio painted several fine i rescues in S. Maria 
Maggiore ai Spello — all very decorative and lull oi elaborate 
ar< hitecturei accessories. One of them, the Annunciation, is 
signed " I 5 ei nardinvs Pintvrichivs Pervsinvs." The most striking 
of all Pintuncchio's frescoes, both lor brilliance of colour and 
their world- rful state oi preservation, are those in the cathedral 
library at Siena, a large room built in 1495 by Cardinal 
Francesco Piccoloniim, atterwards Pius III. In 1 502 the 
cardinal (Contracted with Pinturieehio to decorate the whole 4 
room with arabesques on the vault, and on the walls ten 
scenes from the life of Aeneas Sylvius Piccoloinini, Pius 11 ., the 
unde of Cardinal Francesco. 

The coni 1, lit .specially provided that the cartoons, their lia.ns- 
leieiiee on lo the vv.ills, and all the heads, wen* to be In’ 1’inluiic- 
elno’s own hand, thus coni 1 adit tin, *4 Varan's assertion lh.it the 
cartoons w< it t lie work of Kaphael. The di »c unieni pro\ ides tor 1 he 
pru e nt tle-se frescoes, nann-lv one* thonsmd ^old ducats, 1 1 * lie 1 
paid in \.r ions nisi .dinenl s. The work wa.-, Berlin eailv in 150c ! 
but was in 1 ei 1 uplrd lor a while be the death ut l*iu-» III. Ills 
will, hnwciei, pio\ided 1 c >i* I In 4 eomplel ion ol the w»»tk by ln^ | 
executors, and the whole series were luushed in i >7. The subjci !•-. J 
an* ft) the lournev ol the votui;; Svl\ ins Piccoloinini to the (oumil j 
oi Easel, in tin* smtr ot ('animal C.'api .mica ; (.’,) Ills reception bv 1 
Jamesl.nl -it oi la ud as einov troiu t he ( ouncil ol l’».i 1 ; ( ;) Ins being : 

Clowned \\:ih the poet’s laurel bv Hvdcnrk III.; (|) his ieception 
L>v I ’npe I’.ii ;emiis I V. as a mbas-.ador lr mi ITi-th-rh k III.; (5) outside 
the wall ol Siena lie presents to h'rederii k III. I11-1 bride' Leonora, 
iniant.L o! Portugal; (o) lie receives the cardinal’s hat I nun Popi- 
Cahxtus 111 .; (,) lie is borne m procession aller Ins election as Pope 
Puis 11 .; (.->) he pie, sides at a coum il at .Mania 1; (0) he canonizes • 
Si (’athernn- ol Sana; (to) he arrive, in Aiuon.i to promote the 
crusade against the Tin ks. In addition to these lliere is, outside 
tlie library, over the door, the coronation ol Pius III. I11 tin- 
lower pari ol the scene ol St Catherine's canonization lie lias intro- I 
duced his own portrait . and standing by hirn is a youth who beans 
some resemblance to Kaphael. 

In 1508 Pinturieehio panned smother panel of the 4 Madonna 
enthroned among saints lor the church of the Minori Gmventuaii 
at Spello. It is now over the altar in the sacristy. On his 
return to Siena lit 4 painted a whole series oi lrcseoes on the walls 
of the Palazzo Pctrueei, now all destroyed except one .vcnc ol 
the re; urn of Ulvs.ses to Penelope (or possiblv (,’ollat mils and 
Lucretia), which is now m the National Gallerv ol London, 
translerred to canvas. One ol his last works, painted in 1 5 1 5, 
the vear of his death, is a verv beautiful and highly finished 
panel with Christ bearing ilis Cross, now in the Palazzo llor- 
roineo in Milan. Pinturieehio married Grania di Nieeolo, ami 
had by in r two sons and lour daughters; tlieie is probably no 
truth in the story ol his being starved by his wife during his last 
illness. 

Pint tiricvhio’s worth as a puintei Ins been jor the most part 
undei valued, pniilv owing to the verv strong pre|inlice and dislike 
which tinges Vasari's biogt.iphv of him. Kvett Crowe and ( aval 
easel le hardlv did I11111 justice. A lairer estimate ol his position 
in t hi * histoiy ol art is given bv Vei miglioli, Mentone di Puitunc 
chw (Peiugui. 1 iS -i 7) ; and in the valuable notes and appendix ot 
Mil. mini’s edit ion of Vasau. lii. jo > r , ; l (Flori ne« . 1X7S). Seeiilsu 
Schm.irsow, Jutpharl and Pintin itchw m Sima (Stuttgart, iSKo). nn<l 
Lmtnrit t hio in l\om (Stuttgart, 1882), both well illustrated bv 
photo-lithography. ' (J. H. M.) 

PINWELL, GEORGE JOHN ( 1842 1875), British water-colour I 
painter, was horn at W vcombc, and educated at llcatherley’s 
A< iiilnnv. He is one of the. most interesting personalities in 
the little group ol water-colour painters which included Frederick 
Walker and A. B. lloughton, a group whose style was dircctlv j 
derived from the practice of drawing upon wood for book i 
illustration. He was one of the most delightful book illustrators j 
of his dav, poetic in imagination, with considerable inventive 
power and an admirable sense of colour. As he died young his 
works are lew, but their promise was so great that had he lived 
he would probably have attained a very high position. His 
earlv life was one of considerable privation. In 1862 he entered 1 
at Heatherlev’s studio and there obtained his art education. | 


and from that time his work was in constant demand. r I here 
are many of his compositions in Cood Words, The Sunday 
Magazine, The Quiver and London Society , but his most important 
productions made lor the Halziel brothers were illustrations of 
Goldsmith, of Jean Ingelow s poems, Robert Buchanan's Ballads 
of the Affections , and tin* Arabian Mights. 

Of Pin well's pictures in colour, winch are distinguished by a 
remarkable, jewel-like quality and marked by bis strong love 
ot pure, bright colour and opalescent (fleet, the chief are the 
two scenes trom the Pied Piper of flamclin , (Albert d Bechet's 
Troth. Out of 'Time or The Old Cross, A Scat in St James's Park. 
and The Elixir of Life. 

In 187. j Pinwcll fell seriously ill and went to Africa for the 
winbT. lie painted several remarkable pictures at Tangier, 
hut his strength gradually broke down and he returned to die in 
his wife's arms on the 8th of September 1875. Pinwell was an 
exhibitor at the Dudley gallerv, and in 1800 was elected associate 
ol the Royal Water-Colour Soeietv and full member in 1870; 
to this gallery he contributed fiftv-ninc works. A posthumous 
exhibition of his works was held in 187b in Bond Street. 

Sec Life of (ieorge J. Pinu'dl , by George C. Williamson , quarto, 
ryoo. (G. C. W.) 

PINZON, ii family of wealthy Spanish navigators, ol Palos 
in Andalusia, three members of which — Marlin Alonzo, Francisco 
and Vicente* Yahcz, brothers were associated with Columbus 
111 the discovery of America. 

Martin Alonzo Pin/on, horn about the middle of the 15th 
century, gave material assistance to Columbus in earrving out 
bis project. “ li Colon was the head, Binzon was the right arm ” 
(Asensio). Jn the expedition ol 1402 he commanded the “ Pinta,’’ 
on which his brother Francisco was pilot; another brother, 
Vicente Yahcz, commanded the ‘ Nina/’ On tlu* bill of 
October Martin Alonzo suggested to Columbus (when already 
in the longitude of tlu* Bermudas) tv> change the course of the 
expedition irom due west to south-west; on the 7th ol October 
this suggestion strengthened by the observation of a flight 
ol birds to the south-west - was adopted, bringing tlu* fleet, four 
davs later, to the landfall at Guanuhaui (San Salvador, Wat ling 
Island) in the Bahamas (Oct . 12, 14(12). On the 21st of Novem- 
ber 14(12, near the east end ol the north coast ot Cuba, Martin 
\lonzo left Columbus, making eastward in search of the 
gold-land ol which thev had heard the natives speak. On the 
nth of |anuarv 1403 lie rejoined the admiral, who accepted his 
! excuses. But on the return journey he again left his leader, 

! and when Columbus arrived at Palos on the 15th of March 1403 
he learned that Alonzo had already landed at ikiyona in Galicia. 

II Iiis object was to Ion-stall Columbus and pose as discoverer of 
the New World, he was foiled ; audience was refused him bv T-'crdi- 
j nand and Isabella: and soon alter he died, perhaps ol chagrin. 

Vick* ik Yvnkz Pin/on, who commanded the “ Nina ’’ in 
1 p)2— !.|o4, also gave Columbus material help, and remained 
loval to his leader throughout. In after years he made important 
discoveries on his own account. I.alo in December 140Q he 
sailed with lour caravels across the Atlantic to tin* south-west, 
and on the 7th of February 1500 he struck the South American 
continent at (ape S. Agoslinho, near its most easterly projection 
(called hv him ( ape Santa Maria de la Consolat ion), almost three 
months before the Portuguese navigator Cabral readied Brazil, 
the discovery of which is generally attributed to him. Proceed- 
ing southwards a short distance, he then turned north, followed 
the coast to the north-west, discovered the Amazon estuary, 
and went at least as far as what is now Costa Rica. After touch- 
ing at Haiti, and losing two ol Ins vessels among the Bahamas, 
Vicente returned to Palos in the end of September 1500. 
Although concessions were made to him, and he was created 
governor of the newly discovered lands by Ferdinand and 
Isabella, he does not seem to have ever taken possession. Tn 
1.507 we find Vicente sailing with Juan Diaz de Solis along the 
east coast of Central America. Tn 1500, again wijli L)e Solis, 


TTis earliest drawings appeared in TAllipul /.mV. He did a little he coasted the Atlantic side of South America as far as the La 
work for Fun and executed several designs for the silversmiths, Plata estuary, hoping to find an opening westwards leading to 
Elkingtons. In 1S63 his first drawing appeared in Once a Week, the Spice Islands. According to Ilerrera, he even reached 40° S., 
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\ assing the Ux Plata without recognizing it. and turning luck 
about tlu- mouth ot the Rio Negro, hill this is probably an 
e.\a_ i/eration. Alter 1525 all traces ot Vicente are lost. 

Si. e N.ivarrele, ( ohci i>ui tit . iajts\ Washington liv mg’* ( 'oinnilnty 
Rk. \l\\. 1. h. 11.; Unlio'-U.ipliy lit Joaqmm Cucl.ino il.i SiKa's 
/ '( )\ ap v tt I'A nuc . >i:r ( l ’a: e>. lMn); lici i\ 1a. 1 ndi (hi :A., !>«*.. I .. 

m. eap. 17; lil ». mi. caps. 1 and o (Madn-!, I7>"i; () 'ic<lo, 
//,./. crucial dr hi* / )!>/.' i/\ lil). .win. cap. 1 (Mailiul. If 

Pisrlul, (fCM knktr dd FhJirandc. p| j. jv 2*o - P> l M unit li. iSo^i; 
/< itiiltn 1 In I uii/t, \um;ru, pp. Am, 420; Jose Maria Aseuan. 

C H'iViil ( mi r:da, sii5 i'/d/c, </r s wbinmcntos (Barcelona. 

I^ol); l c -,11 eo I'eillamlez Pliro, («».«■« c Idn:ou. 

PIO DI SAVOIA, an ancient noble Italian family, first men- 
tioned hvgood authorities in the 14th century. Prom the house 
01 1 Ate («/.■/'.) thev rceeiv e* 1 the lordship of Carpi, and later they 
acquired the fiefs of Melclola, Sassuolo. &r. Many members of 
the familv were distinguished as cundoltieri , diplomats and 
ecelesiu-’t ics. Alberto Pm obtained from the house ot Savoy 
in 1450 the privilege of adding ‘ k di Savoia " to his name as a 
reward for hi- militarx services. Another Alberto Rio (1475- 
1 ), who was French ambassador in Rome, won fame as a man 

ut learning, and Cardinal Kodolto Pio (151b 15^4) was a trusted 
adviser to Pius 111 . and helped to establish the Inquisition at 
Milan. Ascanio Pio (d. 1(140) was a dramatic poet of some merit. 
Spain conferred the title of prince on the iamily, and one braneli 
o! it is to this day established in Spain. 

Sir 1 \ Litt.t. l.c Faitfigiic trhlni lUihane (Mil.m); G. (\1mp01i, 
Mcmoiic stoi u hr ih Muh<> /'«’<> 1/; >ar<>ia (Moik-na, 0S70); A. ('<11,1111 
ami t». Burro. “ II Kutolo cpMogr.ilu «k 1 principi Rimli ^.ivui.i.” in 
the . J 1 1 // : c ; , > >!“Hro lomhaido . ser. 1 i . an. xi. l.isc. 1, ser. ill. an. 
vm. po, ami ser. 111. an. xix. 453. 

PIOMBINO, a seaport of Tuse.inv, Italv, in the provinre of 
Pi>a, S in. bv rail \\ .SAN . of Uampiglia Manttima (which is 54 in. 
S.S.E. of Pisa), ( >2 ft. above sea-level, at the southern extremity 
ot the peninsula of the Monte Massomdlo. Pop. ( rooi ), 5070 
(town); 7704 (I'ommunr). It is surrounded 1 »y old walls, and 
eontams some interesting Renaissance works by a master ot 
about 1 15S under the influence of Alberti. It is the port of 
einbareation for Elba, the nearest point of which is about (> in. 
to the south- wesfi, and originally belonged to Pisa. It gives 
the title of prince to the Buoncompagiu Ludovisi family, who, 
however, no longer own it. 

PIONEER, propcrlv a foot-soldier (Med. Eat. prdo, pedonis , 
through 0. Fr. primmer, pionnier, rf. “ pawn ”) who with spade, 
axe and other implements, precedes ail armv or smaller military 
bodv, and clears or makes a road, digs intrenehments, prepares 
a camping ground, <S:c. The word is thus applied to all who, 
actually or figuratively, are first in exploring or working an 
undiscovered or undeveloped country or field of inquiry. 

PIOTRKOW (Ger. V elrikau ). a government of Russian Poland, 
hounded by the government of Warsaw on the N.. Radom and 
Kielce on the K., Kalis/ on the \\ .. and Prussian Silesia on theS. 
Area. 4720 sq. 111. ; pop. (iuo(> estimate). 14)75,200. Geologically 
it represents a continuation of Upper Silesia, and is built up of 
Upper Carboniferous deposits, containing near Bendzin a bed 
of coal 2(’>5 s(|. m. in extent. Permian and Jurassic deposits, 
containing zinc ores, as also lignite and linionite iron ores, overlie 
the Carboniferous, 'fhe surface consists of a series oi heights, 
1000 to i boo ft. above sea-level, intersected by ravines, and 
stretching from south-west to north-east, 'fhe government is 
drained be the Warta and the Pilica. and was formerly covered 
with thick forest.-. It was colonized by Mazurs and Poles 
(Veliko-Polyans and Malo-Polvans). The government, which 
is the most densely peopled in the Russian Empire, is divided 
into eight districts, of which the chief towns are Pintrkow, 
Bendzin, Br/ezinv, ('zenstoehowa, Eask, Lodz, Nowo Radom and 
Rawa. Agriculture and cattle-breeding are extensivclycarricM on ; 
cid coal and iron are mined. Textile industries developed with 
extraordinary rapidity during the closing years of the Toth and 
the opening years of the 20th centuries, the towns of Lodz, 
Pahianice, £ge rz and Bendzin all being important centres. 
Other branches of productive industry are distilleries, breweries, 
flour-mills, brickyards, sugar, cement, glass and candle factories. 
Granica and Susnowice, in this government, are two of the most 


important custom-houses in Russia, and the annual trade is 
estimated at £12,000,000. 

PIOTRKOW, a town of Russian Roland, capital of the govern- 
ment oi the same name, and lornierlv the seat ot the high court 
of Poland, on the railway from Warsaw to Vienna, qo m. south- 
west of the iormcrand 5 111. west of the river Pilica. P< p.(njoo), 
42,175. It is a well-kept town, with numerous garden.-, and has 
Hour-mills, saw-mills, tanneries, agricultural machinery works, 
and breweries. One ot the oldest towns in Poland, Piotrkow 
was in the* 15th and i(>th centuries the place of meeting ot the 
diets, and here the kings were elected. In the 14th century 
('asimir the Great built here a castle (now a military church) 
and surrounded the town with walls. Here in j 70t> tin Russians 
deteated the (Polish) forces of the Bar Confederation. 

PIOZZI, HESTER LYNCH (1741 1S21), English writer, well 
known as the inend (Mrs Thrale) of Samuel Johnson (</.?'.), was 
born on the lOth of January 1741, her father being John Salis- 
bury of Bobbcl, Carnarvonshire. Her maternal uncle, Sir 
| Robert Salusburv Cotton, contemplated providing tor his niece, 
but he died without having carried out his intention. She and 
her mother lived in London, and amongst her childish recollec- 
tions were meetings with James Quin and David Garrick. She 
received a solid education, for she was acquainted with Latin 
| as well as with French, Italian and Spanish. In 17(14 she was 
i married to Henry 'Thrale. a ri< h Southwark brewer, whose house 
! was at Streatham on tin* south-east corner of Touting Bee 
1 Common. There was very little sympathy between tlu* lively 
girl and Thrale, who was thirteen years her senior, but gradually 
* she drew round her a distinguished circle ol friends. She was 
: introduced to Samuel Johnson in 17(15 Arthur Murphy, who 
, was an old friend of her husband's, in 1 ;(»(> Johnson paid a long 
j visit to St real ham, and irom that time was more* or les.- dottiest i 
rated with the Th rales. In time it became his custom to spend 
the middle of the week at Streatham, devoting the remaining 
davs to his own heterogeneous “ family.” lie was genuinely 
attached to his hostess, and thoroughly appreciated the luxury 
in which the Thralcs lived. Thev were able to soften some ol 
his eccentricities, and they certainly made him happy. Tie 
travelled with them in Wales in 1774, and in France in 1775. 
T)r Burney gave lessons to one of the Miss Thrales, and in 177S 
lie brought his daughter Fanny to Streatham. She became ;i 
warm friend of Mrs 'Thrale, and has lei t an account of the 
Streatham household in her diary. 'This friendship was by no 
means always unclouded. Fanny Burney was very sensitive, 
and sometimes thought that Mrs Thrale gave herself airs of 
patronage. Meanwhile, in 1772, 'Thrale s business was seriously 
injured, and he was threatened with bankruptcy. The situation 
was saved by his wile's efforts, and in the next year 'Thrale 
travelled, leaving her in < barge of his affairs. He was twice 
returned for tine borough of Southwark, chiefly through her 
efforts. Tn r 7 S 1 Mr Thrale died, and Dr Johnson helped the 
widow with her business arrangements, advising her to keep on 
the brewery, until she “ cured his honest heart of its incipient 
passion for trade, by letting him into some, and only some, of 
its mysteries.” 'The brewery was finally sold fur £145,000. 
MrsThnilohad met Gabriele Piozzi.an Italian musician, in J7<So. 
Johnson was now in failing health, and soon began to feel himscli 
slighted. His suspicions were definitely aroused when she laid 
aside her mourning for 'Thrale in 1 7 «S 2 , and the Streatham house 
was sold. In 17S5 her engagement to Riozzi was announced. 
The objections of her daughters and her friends induced her 
to break it off for a lime, but it was soon resumed, and in 17S4 
they were married. Johnson told Miss Burney that he drove 
the memory of Mrs Thrale from his mind, burning every letter 
, of hers on which he could lav his hand. The Riozzis presently 
1 left England to travel in Italv. At Florence thev fell in with 
Robert Merry and the other “ Della (Tuscan ” writers ridiculed 
by William Gifford in his Maeviad and Ilaviad, and she con- 
tributed some verses to their Florence Mi sail a nv in 17N5. J11 

17S6 she published Anecdotes of the late Samuel fohnson , during 
the last twenty years of his life , which* was severely criticized by 
Boswell. She was ridiculed bv “ Reter Pindar' 1 in Bozzx and 
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Piozzi ; or the British Biographers, A Town Eclogue (178(1). 
But though Miss Burney and some others held aloof, the Rioz/is 
loLind plenty of iriemls when they returned to London in 1787. 
Eiozzi died at Bryn Bella, a villa he had built on his wile's 
Curium onshire estate in iSotj, and Mrs Piozzi gave up her 
\\ elsh proju-r tv to her husbands son, and spent most of the rest 
of her file at Hath and Clifton. \\ hen long past seventy she took 
a fancy to William Augustus Conway, the aetor. She retained 
her vivacity to the last, celebrating her 80th birthdav by a ball 
to si* or seven hundred people at Bath. She died at Clifton 
on the 2nd of May 1X21. 


1'inin t /0 to I Sop she kept a notebook whwh slit' railed 
“ Tln.iliaiu." Her well-known poem of the “Three Warnings" 
r- to he iound in many pupul.ir toll«\ lions. Letters to and fiom the 
late Samuel Johnson appeared in 1788; Observations and Inflections 
made in the course of a Journey through L'uinie, Italy amt (icrmanv, 
in 1 780 ; and in i8<>i she published Rctrosfuihon : or a uviuv of the 
most shi/ung and important events, char at ters, and situations . . . 
lohuh the >(st eighteen hundred years have presented to the vino of 
mankind (1801). 

See Lt tiers and Literary Remains of Mrs Pior.i ( Thrale ), edited 

0 ith note •> and an / uti oductoyy Account of hi r Life and Waitings 
by A. It aiward (1801); Piu:.,;iana : or Rcivllei tions of the late Mis 
Ph> :i hv a Enend (183$), the anonymous fueiul being Edward 
Mangm ( l 772- l8->z) ; L. B. Seek v, Alts 1 hi ale, aftenoaids Mis 
Po>:.i . . . (1801); and ( 1 . Birkbeek Hill, Johnsonian Misullames 
(1X07). \Ku works noted in bibliograph v to Johnson, Samcm . 

PIPE, a term used of a musical wind instrument of tubular 
form, and hence of any cylindrical hollow tube. The original 
application of the term is to the musical instrument (see Pick 
AM) Tah<>k below), and the source is to be found in Put. piparr, 
lo chirp, o! a bird. The general meaning of “ pipe*," in tin* sense 

01 a tube lor such purposes as carrying water, gas, sewage.', &e..is 
treated under Trine. Among specific uses of the word are those 
for the hollow stem of clay, wood or ollu r material w ith a bowl at 
one end in which tobacco is smoked (see below); for tin: metal or 
wooden sound tubes in an organ (</.?'.); and lor \arious Jorms of 
rvlindricul veins, hollows, channels, &e\, in mining and geology. 
Tile Great Roll of the Exchequer was known as the ‘ k Pipe 
Roll this contained the \arious “ pipes ” or enrolled accounts 
of the sheriffs, &e., which were so ('ailed either from being sent 
in a rviiudriral ease or as resembling a pipe ill shape when 
rolled (sec Ri-.mups). 

Tobacco Pipe. The smoking of tobacco in pipes is a custom 
which prevailed in America lor a period of unknown duration 
prev ious to the discovery of that contine nt by Columbus. The 
most ancient pipes of which remains exist have been found in 
mounds or tumuli called pipe mounds, principally in Ohio, 
Indiana, Illinois and Iowa. These mound pipes, whieh are 
carved in porphyry and other hard stones, are ve ry uniform in 
tvpe. The pipe, e'ut out of a single piece of stone, consists of a 
slightly convex ])latform or base, generally from 4 to 4 in. Jti 
length, and about an inch broad, with the bowl on the centre. A 

^ fine hole is pierced from one 

end of the platform to the 
bottom of the bowl, the 
opposite end being obviously 
Jor holding in the hand while, 
the pipe is being smoked. 
In the commonest lortns the 
bowl is a simple cylinder or 
many eases remarkable artistic skill lias 
been displayed incurving the bowls into inip’atii-e* figures of 
birds, main -rails, reptiles and 
human heads, often gro- 
tesque and fantastic, but 
always vigorously expressed 
(lig. 2). These mound or 
platform pipes with carved 
human and animal forms are 
objects of the highest ethno- 
graphic interest and im- 
portance, being among the 
most characteristic, renwuns of the ancient inhabitants ol the 
Mississippi valley. The wide area over winch they, as well as 
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remains of baked clay pipes, are found throughout the American 
continent testifies to the universal prevalence of smoking in the 
pre-Columbian era. Many of the ancient clay pipes found in 
Mexico, &e., are elaborately moulded and ornamented, while 
others show considerable similarity to the early clay pipes of 
Europe. Among the North-Ameriean Indian tribes the tobacco 
pipe occupies a position of peculiar symbolic significance in 
connexion with the superstitious rites and usages of the race. 
The calumet, peace pipe or medicine pi]>c, is an object of the 
most profound veneration, entrusted to the care ol a highly 
honoured official, and produced and smoked with much ceremony 
only on occasions of great importance and solemnity. It is 
remarkable that, whilst the most ancient American pipes had 
no separate stem, it is the stem only of the medicine pipe whieh 
is the object of veneration among the Indians, the bowl used 
being a matter of indifferene'c. 'The favourite material for 
j Indian pipe bowls is the tarnous red pipe stone (catlinite), a 
fine-grained easily-worked stone of a rich red colour of the 
I ( otcau des Prairies, west of the Big Stone Lake in S. Dakota. 

The quarries were iormerly neutral ground among the warring 
j Indian tribes, many sacred traditions being associated with tin 
legality and its product. 

It is disputed whether pipes for smoking were at all known 
in Europe prev ious to the discov ery of America. That tobacco- 
smoking was unknown is certain; but pipes of iron, bronze and 
j elav have been so freejuently tound assoeiated with Roman 
| remains and other antiquities as to lead many authorities to 
' maintain that such pipes must have been anciently used for 
burning incense or lor smokingaromatie herbs or hemp. Through- 
: out Great Britain and Ireland small elav pipes art* frequently 
dug up, in some instances assoe iated with Roman relics, Ilusc 
i are known amongst the people as elfin, fairy or Celtic pipes, and 
| in some districts supernatural agene’ics have been called in to 
I aevount for their exist cnee, 'l’lie elfin pipes hav e commonly 
flat broad heels in place of the sharp spur now found on clay 
pipes, and on that Hat space the mark nr initials ol the make r 
is occasionally found. There is no rut son to beiieve that tlusc 
pipes are older than tin* 17th century. Thewntmduction ol the 
tobacco j)i]ic into Europe is generally ascribed to Ralph Lane, 
first governor of Yiiginia. who in 1 5. SO brought an Indian pfpe 
; to Sir Walter Raleigh, and taught that courtier how to use* the 
I implement. The pipe-makers ol London became an incorporate d 
I both' in and from England the other nations of Europe 

learned the art of making day pipes. 

' The habit of smoking with pipes spread with incredibk 
rapidity; and among the various peoples the pipeassumed special 
< haraeteristie s, and its modifications became the medium o; 
conveying sue ial, political and personal allusions, in many eases 
I with no little artistic skill and humour. The pipe also became 
, the object of mmli inventive* ingenuity, and it varied as gruitly 
! in material as in form — wood, horn, bone, ivory, stone, precious 
I anel other metals, amber, glass, porcelain and, above all, clay 
I being the materials cmploved in various forms. By degrees 
| pipes of spee ial form and material came to be associated with 
| partieadar people, c.g. the elongated painted porcelain bowls 
I and pendulous stem e»l the German peasantry, the red day bowl 
j and long e herrv wood stem of the 'l urk, and the very small 
j metallic bowl and cane stem of the Japanese, &e\ Among ot be r 
kinds of pipe whieh have been popular at various times are the 
“corn-cob,” where the* bowl is made of the cob of maize or 
Indian corn, and the “ calabash *’ with the bowl of a small gourd. 
The “ churchwarden *’ is a e lay pipe with a slender stem, some 
i( , or 20 in. long. The most luxurious and elaborate form of 
pipe is the Persian holxwu hookah or water tobacco pipe. This 
e’emsists of ihree piece's, the heael or bowl, the water bottle* or 
base, and the snake or long flexible tube* ending in the mouthpiece. 
The tobacco, which must be previously prepared bv steeping 
in water, is plat ed in the head and lighted with live charcoal, a 
wooden stem passes from its bottom down into thy water whieh 
fills the base, and the tube is fitted to a stem whie h ends in the 
bottle above the water. Thus the smoke is cooled and washed 
before it reaches the smoker by passing through the water in 
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the bottle, and by being drawn through the coil of tube fre- 
quentlv some- yards in length. The bottles are in manv eases 
made of earveti and otherwise ornamented eoeo-nut shells, 
w lienee tlie apparatus is t ailed narglla, from natgtl. a eot o- 
nut. Silver, gold, danius'vned steel and precious stones are 
freely used in the making and deeoration of these pipes lor 
wealth v smokers. 

iV/v Monufuiture . — The regular pipe- making industries divide 
into many brum he*,. of \\lm:h the nv>ie important uietheiluv pipe, 
meerschaum i.eat and aiiitui.il). ,md wo »d«n bowl tiudes. t 1 . i \- 
pipes art' in ■ - le in prodigious numbei'. by hand labour witli an iron 
nit >u It l an 1 ) ''tori wire fot toitii'iii’ tin* tube ot the stem. I’qv- 
inouldm: is a veiv simple operation in potterv, and the work is 
perioi m«*d wiih aMom-sinn:; celerity. A liumbei ol machines lia\e 
if. « n de\ iso 1 tor automata pipe-moulding; but the manna! opera 
lion-, arr so i.ipid and nn \[n‘iMvr th.it there is lull*- margin fm 
■avii".: le.’ the substitution o! maelinierv. The pipes are v< rv 
shgluLv tired so as p> ke< p tln-in soft and porous; and so chcuplv 
made at« lJu v ilia' ’In- commoner kmiU can l»e retailed at a protil 
for a f.n tiling rails. Hie principal eailv centres ot the i lav pipe 
indust rv \\ « re at 1 ’>r< > a-1e\ m St a lt< »n I -.In re, w lure the t ,ade has been 
established since i h<- eai lv part ot ihe t ;m h cent urv. and a t Amesburv 
in Wd.slme, Phe nuiiiul.ii tun* is still earned on at hrosolev. 
Meci st h . urn pip**, ( -.or Mi-.i km iiai'm ) are the luxurv uf the Emopean 
smoker. the mvoiirile wooden pipe giurrullv known as a biiut- 
wood I.- briar root pipe i- realb" ni ide Irolll tile roots of the tier 
heath. I't'i-t (V, !>•)>. i (hr. htnth). pmuipallv obtained on tin- 
hills of the M in inma and taken thence to Eejhorn. There the 
root'« are -huprd into blocks each suitable lot a pipe, tin* cutting 
ol the wood > as iu a\oid wa -tr ret jm rim. 1 , t msidemtite -.kill. These 
blocks are simmered m a vat tor twelve hunts, w lm h gi\rs them 
the mm h appreciab-d vi How tsh-brow n Inn ol a good “ bi lar-mot 
So prepao-d the Moi K-- an- es polled toi In .ring and tinishnig. Many 
device, tlave been i,iU .gi'il tor the pmpoo- of pn Venting the 
nicotine liquor from r. ut lung tin- sniok-ei N mouth or collec ting in 
and fouling tin- pipe. 

PIPE \nh TABOR (hr. galonbet: (nr. ScJmrgrl or Stamen- 
iff), a popular medieval combination of a small pipe or 
flag ‘"lot, and a sr.-all dtum. Tin* pipe* consists of a cylindrii al 
tube of narrow bore, pierced with three holes, two in front and 
one at the l>a-!., all very near the end of the pipe* ; and of a 
mmithpiei »* ol the kind known as whistle, llpple or beak common 
to the fifth'* a her nr recorder tarinlv. Tin* i nmpa.S' of this 
instrument, witli no more than three holes, e.v eeds two octaves 
in, tlie hands ot a good plavc-r, and is < hromatir throughout. 
The fundamental notes of the epm pipe and of the three holes 
cannot be produced : the scale consists, tlierefore. entirelv of 
harmonics, tie* 2nd, 3rd and 4th of the scries being ensile 
obtained, art], bv half stopping the holes, also the semitones 
whi< h are required to comjilete the chromatic Male. 'Hie 
tabor hieing fastened to the performer's left elbow, the hands 
remained free, the right, heating the little drum with a stiek to 
marie the rhythm, while the lelt held and lingered tin* pipe with 
thumb and fir- 1 two fingers. 

Mersc-nne mentions a v.< -nT i 1 nl virtuoso, John Price, who could 
rise to the twintv second on the g.ili » 1 1 1 >« * 1 . 1'rai-torius mentions 
and figures three -izes ot tin* St a men t lrnpt mil , the tn-bh* .>0 m. 
long, the tenoi go m. and the has., y », the la-.t being pl.iyed |>v 
m<-.m of a c-t.ii.ik about j; m. long. A spot mien 0 } the bass 
in t h* • mii-.i um oi tie- Pru-.,<1, ('ons«-rv.i1oir«- has tor its low<-,i 
note middh < . Ihe pipe and labor are said to !>«• of Etoven< ? ul 
origin; it is ropam tiiat they were most popular 111 Era nee. Emgl.md 
an<l the Nel h--i lands, and they liguie largely among the miisu.dand 
s >c ial scene-, m tin- illuininaLed MSS. oi those countries. (K. S.) 

PIPE-FISHES (Syn^na/hiua), small fishes, wlii< li with the Sea- 
h irses form a disiim t iamily, Syngnuthidae, ol Lopiiobnini.hia.te 



Tk;. 1. —Syngnathns acus, Male, with sub-caudal pouch. 
Thorarnslei. The mime is derived from the peculiar fofm of their 
snout, which C produced into a more or less long tube, ending in a 
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narrow and small mouth which opens upwards and is toothless. 

The body and tail are long and thin, snake-like, encased in hard 
integuments whu h are divided into rogularlv arranged segments. 

This dermal skeleton shows several longitudinal ridges, so that, 
a vertical section through the bodv represents an angul ir figure, 
not round or oval as 111 the majority of other fishes. A dorsal 
lin is ahvays present, and is the principal 
(in some species, the only) organ 
; locomotion. The 
| constant lv absent, 

! may or mav not 

: gill openings are extremely small and 
placed near the upper posterior angle 
! of the gill-cover. Most of the pipe- 
fishes are marine, only a few being 
| fluvial ile. Pipe-fishes are abundant on 
I such coasts ot tin* tropical and temperate 
| zones as offer by their vegetation shelter 
1 to these defenceless creatures. Thcv 
are verv bad swimmers, slnwlv moving 
through the water bv means of the rapid 
undulatory movement of the dorsal tin. 

Their tail, even when provided with a 
caudal tin, is of no use in swimming, 
and not prehensile as in sea-horses. Spe< i- 
mens, tlierefore, are not rarelv found aL 
a great distance from land, having been 
resist Icsslv carried by currents into the 
open mean; one species, Synguathus 
Julagints, has an extraord inaril v wide 
range over the tropical sc. is, and is one 
of the common ti.hes inhabiting the 
vegetation ol the Sargasso Sea. 'The 
• olour of these fishes often changes with 
tin* sea-weeds among whit h they mav lx* 
found, passing from brown to green or 
even brick red. In pipe-fishes the male 
is provided with a pouch in some species 
on the abdomen, in others on the lower 
side of the tail in which the ova are 
development. 'Tin's marsupial pouch is formed by a fold of 
the skin developed from each side ol the trunk or tail, the free 
margins of the fold being firmly united iu the median line 
throughout the period during which the eggs are being hatched. 
W hen tin* young are hatched the lolds separate, leaving a wide 
slit, by which the young gradually escape when quite able to 
take t are of themselves* Nearly a hundred different species of 
pipe-fishes are known, ot which ,SV phmwstoma tyjdilc, Syugnatlius 
ants (the Great Pipe-fish up to iS in. in length), iXero/dtis 
ticquoreus (Ot can Pipe-fish), Xerojdu . .%* ofdtidiou (Straight meed 
Pipe-fish), and Nem/diis lambrieijormis (Little Pipefish) are 
1 > r 1 1 1 s 1 1 spines. The Iasi three are destitute of a caudal tin. 

A review ot 1 lie extensive* literal lire 011 (lie breeding habits ul the 
SvngHtttfndnc is given by E. \V. ( itulger, " The J .reeding Habits and 
the Segmentation of the Egg ot the Pipefish," Proe. IJ.S. Nat. Mus. 
(1005), xxix. 447. m 

PIPER, CARL, Count (1647-1 71b), Swedish statesman, was 
born at Stockholm on the 2Qth of Julv 1647. Tie entered the 
Foreign Office after completing his academical course at Upsala, 
accompanied Benedict Oxenst jerna on his embassage to Russia 
in 1673, and attracted the attention ol Charles XL during the 
Seanian War by his extraordinary energy and ability. Jn 1670 lie 
was appointed secretary to the Hoard ol Trade and ennobled. In 
1 beStj lie was made one of the set retariesot state, and Charles XI. 
recommended him on his death bed to his son and successor, 
Charles XII. Piper became the most confidential of the new 
sovereign’s ministers. In 1607 he was made a senator and set 
over domestic affairs while still retaining his state- set retarvship. 
In 1698 he was created a count, in 1702 appointed chancellor 
ol Cpsala University, and during the first half of the Great 
Northern War, as the chief of Charles’s perambulating chancel- 
lery, ho was practically prime minister. It was his misfortune, 
however, to be obliged to support a system which was not his 


Fro. .1 . — Sun caudal 
pouch of .St ugnathiis 
ants, with the young 
1 eadv to leave the 
pouch. One side of 
tin* membrane of the 
pout h is pushed aside 
to admit oi a view 
ot its interior. (Nat. 
size.) 
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own. Jit belong'd to the school of Benedict Oxenstjerna and 
was thereiore an avowed advocate of a pacific poliev. He 
protested in vain against nearly all the military ventures of 
Charles XII., c.g. the War u! Deposition against Augustus of 
Saxony and Poland, the invasion of Saxon v, the raid into the 
Thrainc. Again and again he insisted that the pacific overtures 
oi Peter tl.o Great should at least be fairly considered, but his 
master wic always immovable, Piper’s career came to an end 
at Poltava (1709), when* he was among the prisoners. The last, 
years ol his lile were spent in exile in Russia. He died at 
Si Idiisselburg on the 20th of Mav 1716. 

See W. 1 .. S\ edolius, C ount Curl Piper (Stockholm, 1809). 

(IT N. Ik) 

PIPERAZIN, a subst ance lormed bv the action of sodium 
glvcol on ethylene-diamine hydrochloride, consisting ol small 
alkaline deliquescent crystals with a saline taste and soluble 
in water. It was originally introduced into medicine as a 
solvent lor uric acid. When taken into the hndv the drug is 
pailiy ox dized and partly eliminated unchanged. Outside 
the body piperazin has a remarkable power ol dissolving uric 
a< Id and producing a soluble urate, but in clinical experience 
it has 11. ■ proved equally successful. Lycelol, lvsidine and 
sulonal ap- bodies having similar action. 

PIPER1NE, (. ,-H ]M N( ).,, an alkaloid lounrl in the fruits of 
Pi her niy/um and P. Ionium. It forms white prisms, which 
melt at i.:N f ' 219°. It is almost insoluble in water, but readilv 
soluble in aieohol and ethei. It is a verv weak base, salts being 
onlv lorn, cd with mineral acids, and these are dissociated bv 
water. Alcoholic potash decomposes it into piperidine, 
and piperie acitl, ( V-H,,/),. The constitution of piperie acid 
was elm idated by R. Pit t ig and his pupils {Ann., vul.s. 152, 150. 

1 ( >S, 2ih, 227; and shown to lit* (1). Pipeline consequently 
is (2). 
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i>- 1 ( H;( II ( H:( H CO N((Tf.,) , (2I 

Os n ( ’< hi v.illi nnt.issinm jM-nn.inganat<- oimrris pipc-rlc arid 
iiiln }>!p«m nis.l, C.11,0., and piprmn viie at id. C It,/),. flic laftcr 
when hcao-l with 1 1 \'« I r« >t lilorit at id to T'/o ", or wain to 2no *, 
separate-. can Dm with the loimatimi of pmliK.atct.hiue acid, 
i-^ilioxv D-hamc at.id, C, ; J 1 .(Ol l)J.“OOI 1 . f oiivci -. elv, l>v 
healim; pm Lot. at t*t luiiL uc.nl witli pota-.li and lint Iivlein- iodide, 
pipcmnylu aenl was t e^ru im-< 1 . These results show that pipm>- 
nvlu acid i--. t lit* mc-llivk-in- ether oi protor aterhuie at.nl. 

Pipc-mnul (q.v ) is the conesponcliiiR .iMtdivde. Pip»rie arid dim. is 
Ironi piperonvln acid bv the ^mup t |H 4 , and d w«i.s apparent tint 
these cat I inn atom-; must he attached to t In. carbon atom whit It 
appears in the eatb»»\\l tpoup of pipemn vlie arid, for ii they were 
diret Hv attaihed to the benzene ring polecat box yin: acids would 
result m oxidation, 'flu* above Ioj mula ior pipetu acid was ton 
tinned bv its synthesis by A. Eadeiibui g ainl Al. Scholl/ (Lin., i«So|. 
27. |>. 2958) irnm ]*ip«*n»nyl actolem (Liu 1 * ■ mien -.1 1 ion pmdu< 1 «.i 
jnpemn.il and nretaklelivde) and noetic a« id. Tin* synthesis <>t 
pipeline I olio w s trom the interat lion ol pipeivl chloticie (lormed 
1mm piperie acid and plios|)lioi ns pentnrhlc,rnle) and piperidine 
(L.. Kiigheimer, tier., 1 <S*S ^ , 1$, p. 

P1PERN0 (uuc. l’rivcrnuni ). a town of the province of Rome, 
Italy, ( > 1 m. S.K. of Rome* bv rail. Pop. (1901). (>730. The 
medieval town was founded in the 10th century (?) on a hill 
goo it. above sea-level, by refugees Irom the Roman town ol 
Privernum. lower down ( tiS ft. above sea-levt‘ 1 ) on the highroad. 
1.J m. to the north, at. the moutji tif a low pans leading through 
the Volseian mountains to the valley of the Sacco. Here arc- 
remains of an arch crossing the road and oilier ruins (most I \ 
buried) of the Roman period; hut the remains above ground 
art* largely medieval. It is improbable-, however, that the 
ancient Volseian town should have occupied so easily accessible 
a site; if is not unlikely that it stood on the site unupied by 
the medieval and modern town, but there* is no proof of this. 
Privernum was a Volseian town, and took up arms against 
Rome after the* foundation pf a Batin colony at Sctia in 38 2 n.u. j 
It was finally captured in 329 n.c. and eleven yearn later the 


I tribus Oufcntina was founded, taking its name from the river 
! Oidens (mod. Gfiente) in the territory of Privernum. Kittle 
| is known of it subsequently. The medieval town has a 
'picturesque piazza, with a Gothic; cathedral (1283), which 
I preserves a line porch, though the interior was modernized 
111 17*82; a Gothic palazzo puhhlico; and other Gothic 

! churches exist in the town. Polygonal terrace walls of the 
Roman or pre-Roman period exist at various places in the 
i vicinity (G. B. Giovenale and L. Mariani in Notizie deglt .SVazv, 

| 1 Sqo, 88 ). (T. As.) 

I P!PERONAL(heliotropinc, protocaterhuic aldehyde met livlene 
I ether), GJI.U,, an aromatic- aldehyde. It is prepared by 
| oxidizing piperie acid with potassium permanganate (R. Til tig, 
l Ann., 18(19, 152, p. 35); bv condensing methylene iodide with 
| protoratc.chuic aldehyde (R. Wegschcider, Manats., 1893, 14, 
p. 388); or by oxidizing isosafrol with chromic acid. It forms long 
colourless t ryst uls whic'h molt at 37° ('. and boil at 263'“ ('. It 
has an aureeahle smell, resembling that of heliotrope, and is 
much used in perfumery. It is only slightly soluble in cold 
water, but is readily soluble in alcohol and in ether. When 
heated with dilute hydrochloric acid to 200" it yields proto- 
< ateehuic aldehyde, l 7 ll ( .(). { , and c arbon. It readily combines 
with sodium bisulphite and with various bases (ammonia, 
aniline, met hvlamine, <Vc.). 

PIPIT (cognate with the bat. Pipit*; see Pic.eon), the name 
applied by ornithologists to a group ol birds having a great 
resemblance both in habits and appearance to the larks (//.*/».). 
They difler however from larks in several important churac tc-rs, 
and, having been first separated to lorm the genus An/hns , 
whic h has since been much broken up. are now generally asso- 
ciated w it Ii the wagtails (q.v.) in the Passerine family Motnallidae. 
Pipits, of which over fiitv specie's have* been described, occur in 
almost all parts of the world, but in North America are repre- 
sented by onlv two species- -Neocorys spraititii, the prairie lark 
ol the north western plains, and Anthu ? / udovicianus, the 
American titlark, \\hi< h last is verv nearly allied to the* so-called 
water -pipit ol Europe, . 1 . sju po/etta. To most English readers 
the be -4 known species of pipit is the titlark«or meadow- pipit, 
A. fn a tennis, a bird too common to need description, and abundant 
on pastures, moors, and uncultivated districts generally; biTt 
in some* localities the tree-pipil, ,*/. tnvnili v, or A. aiharrus of 
some author-;, takes its place, and where it does so it usually 
attracts attention by its loud song, which is not unlike that 
ol a canary, but delivered (as appears to be* the habit of all the 
pipits) on t he w ing and during a short < ireuiious flight. Allot her 
spec ies, the rock lark, A. ohs cunts , scarcely ever leaves the se a 
coast and is found almost all round the British Islands. The 
South African genus Mamniyx , remarkable for the extreme 
length of its hind claw, is generally placed among the pipits, 
but differs Irom all the rest in its brighter coloration, which 
has a curious resemblance to the American genus StunieUa 
(see Icterus), though the bird is certainly not allied thereto. 

(A. N.) 

PIPPIN, or Pepin, the name of three members of the Caio- 
lingian family. 

Pippin I. (cl. t)|o), incorrectly calk'd Pippin of Landcn, was 
mayor of the- palace to the vouthlul Dagobert 1., whom 
Clotaire 1 1. had placed ove r the kingdom of Australia. lie was 
disgraced when Dagobert became sole- king in 629, and had to 
seek refuge in Aquitaine. Returning at I lagobert's death (639), 
he governed Austrasia in Sigchcrt’s name, but died in the* 
following v ear. 

Pippin II. (d. 714), incorrectly calk'd Pippin of Ilerstal, 
was son of Adalgiselns (son of Arnulf, bishop of Metz) bv a 
daughter of Pippin 1 ., called in later documents Begga. Towards 
07S he placed hunseli at 1 1 it' head of the great nobles in Austrasia 
to combat Ebri/in, ihe mayor of the palace, and Xeustria. After 
some reverses he gained a great vic tory after Ebroin’s death 
at the battle of Tertry. not tar from St Quentin. This vic tory 
made* Pippin almost entire master oRGuul. He appointed 
one of his s^ns mayor of the palace of Xeustria, reserving for 
another of his sons the mayoralty ol Austrasia. lie made war 
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ori the Frisians and defeated their duke Rad hod; and part ot 
this people became converts to C hristianity, lie also delcated 
Willari. the duke of the Alamanni, and subdued his countrv . 
The Bavarians. too, reiugni/cd the Frankish suzerainty. 'Pile 
plans he had lormed for retorming the church and convoking 
cornu i!s were interruj>tcd by his death, which took place on 
the ihth of December 71.J. 

Putin III. (d. 768), the Short, 1 was son of Charles Martel. 
Hetore his death in 74 l Charles Martel had divided the Frankish 
kingdom between his two sons, Carloman and Pippin, giving 
Carloman the eastern part and Pippin the western. Since 737 
there had been no king in t ho Prankish realm; in the diplomas 
tilt' two brothers bear the tit It* ot majores datii , while the 
chroniclers call them simply foincif'cs. In 743, however, the 
mayors decided to appoint .iking in the person of Childcric 111 ., 
who was apparently connected with the Mero\ ingian family. 
Put Childerie wa.s a mere figure- head, and had no power. 
The two brothers presided over the tribunals, convoked 
the roum ib at which the Frankish Church was reformed, 
assembled tin* host and made war, jointly defeating and subdu- 
ing Duke llunald of A([iiitaine. In 747 Carloman unexpectedly 
abdicated, became a monk, and ictired to a monastery near 
Rome, subH-cjiiontlv founding on Mt Sunn te the liionasteiv 
<>i St Silvester. Prom the time of the abdication Pippin 
was sole master; and m 751, alter consulting Pop*- Zac harias. 
he took the title of king and rcnio\ed the feeble Childer'n 
to a monastery. He then got hinwlf crowned In St Boniface, 
a reremnnv which was new to Prance and which ga\r tin 
sovereign iinmnw prcsUgv; in nerh >rth the king of the Pranks 
called hirn-'il! (iia/nt Dei rev Tranconnn. Pippin's reign is 
marked bv many important event', lie received in I tame a 
personal vidt from Pope Stephen II., who tonlcrrcd on him the 
title of Patrician ot the Romans and reerowned him. In return 
for these honours Pippin, at the appeal of the pope, made two 
expeditions into Italy, in 7^4 and 75b ; and he lie* a me: tin* 
veritable < leator of the papal state bv conferring on the pope 
the exarchate of Ravenna, which he had wrested Imm Aistulf, 
the king of the Ijombards. Pippin took Septimania from the 
Aralis. and after a stubborn war of nearly eight years’ duiation 
(7(10-0, S) sim reded in taking Aquitaine bom its duke. Waiter, 
lie also intervened in Germany, where lie forced the duke ot 
Havana, Tas-ilo, to become hi-, vassal. In )(>$, however, 
'las silo abandoned Pippin during an expedition again-d Aqui- 
taine. Pippin mad(‘ .several expeditions against the Saxons, 
but tailed to subdue them. He entmed into relations with tin* 
Pastern Ktnpirc, ex< hanging ambassadors with the emperor 
Constantine Copronymiis. During Pippin's reign Frankish 
institutions underwent some inodifu at ion. The Frankish 
assemblies, previously IHd in the month ot March ( clnunf >s de 
mars), but under Pippin deferred to May (chain f^s de mat ). 
came to be more numerous, and served the king oi the Franks 
as a means of receiving the gifts of his subjects and of promul- 
gating Ins capitularies. At the head ot the adminBtrai i »n was 
pla< cd I he an li-c haplain, and an e< 1 lesiasli* al < haneellor was 
.substitute d tor the am ient it jciendtii iu.s. F» < lesiastic al reform 
was continued under Pippin, bishop Chrodegans of Met/ 
uniting the < Frgv (jf Metz in a common life and < mating 
canons (see C\\«>\). Pippin died on the gph of September 
7fiS at St Denis, leaving two sons, Charles (Charlemagne) and 
Carloman. 

See JH. Bonnell, ]Jir A a fringe dr.s karoliitgischen Hanses (Bet lei, 
i-Son); H. Hahn, fulnh, . her des frankischni Beuhes 7 (B**iiin. 

l.S'h); L. OeKner, / tila nitchtr des frail fast hen Biuhts miter Kt>nig 
1'if‘f m (I.cip/ig, 1871); |. I. r.olinier ami F. Muhlbac In r, Beeestt n 
dt s Kaisineu d< n Kin oh'iyrii (god <•!.. i8no); and I*.. 

Muhlbacln-r, DoWScrt# Oruhichtt miter den Karol ingt rn (Stuttgart, 

IN)'.). 1| (('. jS.) 

piprawa, age on the Birdpur estate in the Fasti distri< t. 
Fnited Pro\ inceij-' India. It lies on tin* I'sku-Nepal road at 
mile JT75: and afcbut half a mile south of the boundary pillar 
numbered 4*j. on the frontier line between Hritish and Xepa!e<e 

1 A surname viven to Pippin TH. *»n the strength of" a legendary 
anecdote related bv the monk of St Gali. 


territory. The village is celebrated as the site of the following 

discovery : — 

In iS()0 interest having been aroused by the discovery, onlv 

| twelve miles away, of the Buddha’s birthplace (see Ft muini), 
William lVppe. then resident manager ol the Birdpur estate, 
opened a ruined tope or burial mound situate at Pinidwa, but 
nothing ot importance was found. In January 1N97 1 ■ carried 
the work of excavation farther. A well, 10 It. sq., was due 
down the centre of the mound. Alter digging through 1S it. 
of solid brickwork set in cl.iv a massive stone coffer was ioiiml 
King due magnetic north and south. Its dimensions wen.. 
4 ft. 4 in. bv 2 ft. SJ in. and 2 ft. 2J in. high. The stone lid 
of the coffer was split into lour pieces; but the coffer icmained 
perfectly closed, so accurately was the lid fitted into llangi •- 
on the sides ut the box. The pieces were thus lirmh held iu 
their place, and the contents of the coffer were found intact. 
These consisted of five vessels, two vases, a bowl and a easing 
being made of steatite, ami .the filth, also a bowl, o> crystal. 
All these vessels are beautifully worked, the crvHal bowl 
especially, with its fish-shaped ('over handle, being as a work of 
art of high merit.- 'The coflcr is of line hard sandstone o! 
superior quality, and has been hollowed out, at the to l of vast 
labour and expense, from a solid block of rock. lVppe cal 
dilates its weight, hd included, at 1547 lb. It is only the great 
solidity of this ('offer which has preserved the contents. A 
cover of one of the vases was found dislodged and lying on tl ■ 
bottom ol the stone roller. As this rout fits very will it mu: L 
have required a quite violent shock to remove it. This wa-. 
almost certainly the shoe k ol an earthquake, and the same s!u» k 
probably cuum-cI tin* split in the stone lid of the ('offer it a-lf. 

The vessels contained a dark tlusL, apparently disintegrat' d 
ashes, small pir< rs of bone, and a numlxT of small pieces of 
jewclrv in gold, silver, while and red cornelian, amethyst, topaz, 
garnet, c<»ral and crystal. Most of these are perlorated tor 
mounting on threads or w ires, and had been, no doubt , original!'* 
connected together to lunn one or more ol the elaborate girdle-, 
nee khtces and breast ornaments 1 1 1 11 worn bv the women.' 1 
On the bottom of the stone box there was similar dud, pic is 
of bone and jewelry, ami also remains of what had been vc.wD 
of wood. The knob loiming the handle of one ol these wooden 
receptacles was still distinguishable. The total quantity ui 
sc raps of bone may have amounted to a y incglassful. 

An inscription ran round one of the steatite vases just below 
the lid.* The words mean : This shrine for ashes oj the Buddha > 
the Kxa/led One , is the fdotts work oj the Sakiyas , his hietinrn, 
associated with their sisters, and their children , and Hair icims. 
The thirteen wnnb, in a local dialect ol Pah, arc* written in vers 
ancient characters, and are tin* oldest inscription as vet db- 
covered in India. Twelve out of tin* thirteen are well-known 
words, the interpretation of which is not open to doubt. One 
word, rendered above by “ pious work," has not. been found else- 
where, and its deri\ at ion isopen to discussion. The explanation 
here adopted as most probable was put lorward by Professor 
I'ischcl of Berlin/* The phrase “pious work” probably had a 
prec ise technical connotation like the F.nglish “ benefaction/’ 

The monument must have been of Imposing appearance. The 
diameter (on the ground level) of tlu* dome is 1 i0 ft. For 8 ft. 
from the summit of the ruin it was not possible to trace tie- 
ouHinc. At that point the outer wall, if one rn:iv so call it, 
of t lie solid dome could be traced, and had a diameter ol (S.S It. 
The dome, therelore, sloped inwards r It. for every g ft. in height, 
in other words, it was, like all the most an< ient of these artificial 
burial domes in India, a shallow dome*, and cannot have been 
more than about 35 ft. high exclusive of the ornament or “ tee ” 
on the summit. We have in bas-reliefs of the 3rd eenturv 
representations of what these ornaments were like — sma 1 ! 

- An illustration 1'ioiri ;i photograph is given in Rhys I)a\i>F* 

j Buddhist fndia, p. pi, 

,! For figures oi the jewel tv locuul sec* the pi. He in Mr Peppc’s 
article 1 , reproduced in j{h\\s Davids* Buddhist India, p. So. For 
l lie | ewe try ot the time, ilnd., pp. 90, 91. 

1 * S*-e idustration, 1 1 >i 1 ., p. 129. 

j /cit, thrift ihr deittsihjii riori/en! • udisrhcn (iesclh.thaft , 1\ i. 157. 
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square (.‘nations, like a shrine nr small temple, surmounted 
be a canopy called irom its shape a T. They were then more 
than a third of the height of the dome itself. The total height 
of this Sakiya tope will therefore have been approximately 
a little under 50 It. Tt. was probably surrounded by a carved 
wooden railing, but this has long since disappeared. 

All such monuments hitherto discovered in India were put 
up in honour of some religious teacher, not in memory of roval 
persons, 'o nerous benefactors, politicians, or soldiers or private 
persons, however distinguished. And we need have no hesita- 
tion in accepting this as a monument put up over a portion of 
the a.-dics Irom the funeral pvre of Gotama the Ihiddha. The 
account nl the death and er* (nation of the Buddha, preserved 
in th(.* Buddhist, ran on, states that one-eighth portion of the 
ashes was presented to t lie Sakiya elan, and that they built a 
liiupa , or memorial mound, over it. 1 

Mr Peppe presented the ('offer and vases with specimens of 
the jewelry to the museum at (’alculta where thev still an*, 
lie also g ive specimens of the trinkets to the Asiatic Society in 
London. 

lVppeV original article is in the Journal of the Royal Asiatic 
Sodrfv tm i8«)8, pp. 57$ sqq. Comments upon it, one or two ol 
Hum see] >1 it . 1 1 . ;o<- in the same journal 180X, pp. 570. 5X8, $87, 
X(>8; tS() 0 , p. I0«>T. J>. >98 ; TO05, p. o/0,‘ T9»>o, pp. 1 jo •-.< 1 1 j . 

S< v also A. Bui ill, (. omf'lcs u mines <le l\n mb mie aes instiip- 
lioiis (iSi ( 8), xxvi., 1 |7, Svlvnin Lew, journal drs saeanfs 

(iO«>s) pp. 5 1 ° sqq.; and R. Ui sell el and Rhys Davids as quoted 
above. ‘ ('I'. W. K. D.) 

PIQUA, a citv of Miami county, Ohio, U.S.A., on the* Miami 
River and the Miami & Brio Canal, 7^ m. W. by N. of ('olumbus. 
Pop. ( i.Sijo), ()Oijo ; ( rooo), 17.172, of whom 001 were foreign-born 
and 1X7 were negroes; (mob, estimate) 15.5b}. 1 1 is served 

bv r the Pittsburg, Ciminnati, Chicago St Louis, and the 
(iiK'innat Hamilton & Day ton ra.lwavs, and |>v inter-urban 
electric lines to Jama, Dav ton and Covington. It lias a. park, 
a public library and a. public hospital. There are quarries of 
blue limestone in the vicinity. The <itv lias various manu- 
factures, the factory produ< Is being valued in 1005 at 84,055,70b. 
The municipality owns and operates its waterworks. On or 
near the site of Piqua was one of the principal villages of the 
Chillieothe division of the Shawnee Irihe; the village also was 
called Chillieothe. It was destroyed bv George Rogers Clark 
in 17S2. A town was laid out here in 1X09 under the name of 
Washington, and the present name, that, of another division 
of the Shawnee tribe, was substituted in t X 25. Piqua was 
chartered as a citv in lSjb. During the French and Indian 
War, in 17(15, a. battle was fought in this vicinity chiefly between 
the Miamis, Wvaudots, Ottawas and other Indian allies of the 
Trent h, and the Delawares, Shaw ru es, Chcrnkccs, Catawbas 
and other Indian allies of the English, the English allies making 
an unsuccessful attempt to drive the French allies from their 
fortified position, Fort Piqua. 

See J leiiry Howe, H is/orirol Collections of Ohio (Columbus, 1891). 

PIQUET, a game at cards, probably a development of ran/a , 
a game mentioned by Berni in 152b; la ran fie (i minded in 
Rabelais’s list, c. (550) may be regarded as the same game. 
The point at piquet was am iently called you fir. The Spanish 
name of the game was cicalas (centum, a hundred). Piquet 
w,e played in England under the name of rent, or sant, probably 
as early as 1550 (contemporaneously with the marriage of 
Mary to Philip of Spain). About the middle of the 17th century 
(shortly after the marriage of Charles I. to Henrietta Maria of 
France) the name cent was dropped in England, and the French 
equivalent, piquet, adopted. It is played by two persons, 
with a pack of thirty-two cards the sixes, fives, fours, threes 
and twos being thrown out from a complete pack. At one time 
the par tic was the best of five games of a hundred up (a player 
not obtaining fifty losing a double game). But now the partie 
is generally determined in six hands, the plaver making the 
largest aggregate score being the winner. The number of points 
won is the difference between the two scores, with a hundred 

1 Translated in Rhys Davids' Buddhist Sultas (Oxford, 1881). 


added for the game. If, however, the loser fails to make a 
hundred in six hands, the number of points won is the sum ol 
the two scores, with a hundred for the game. Piquet played 
in this way is ( ailed Rubicon Piquet. 

Tlie dealer deals twelve cards to his adversary and twelve to 
liimself, two at a time, or three at a time. He then places the 
i eight undcalt cards, called the “ stock." fact! dowmvaids on the 
table, the top live being for the elder hand (non dealer) to take 
irom first in exchange lor his own. Ihe pl.ivers now look at their 
hands, and carte blanche (see later) having been declared, if there' 
is one, put 011 1 (without showing them) such cards as they deem 
advisable in older to improve their hands, and take in an equiva- 
lent number from the stuck. Each player must discard at hast 
! one curd. If the elder hand discards less than the live he 1 is entitled 
I to, lie must state hmv many he leaves, lie is entitled to look at 
the cards he leaves, replacing them face dowmvaids on the top ot 
1 tlu' stock. file younger hand then makes the exchange Irom the 
j remainder of the stuck. If the elder hand leaves any ol the top 
, five, the younger may exchange as many as remain m the stock, 

| discarding an equal number. If ihe younger hand leaves anv 
. cards, he announces the number left. lie may loe>k at the cards 
I lu» leaves. It lie looks at them he must show them to the elder hand, 

I after the elder has named the suit lie will lead first, or has led a 
I card. 

If the younger hand elects not to look at the cards left the elder 
; cannot see them. The younger hand must make his eledioii belore 
1 he pin vs to the card first led, or, ll so required, alter the dealer has 
J named the suit lie will lit si lead. Each plaver may examine his 
own discard at anv tune during the hand ; blit lie iiiusl keep it 
j separate hum lus other cards. 

! The cider hand next makes a declaration of what In* has ill his 
j hand. 

1 The "point" must be called first or the right to mil it is lost. 

. It is scored by the player who announces the .suit of greatest strength, 

; vahu d thus: are ft; loiirt cards, 10 each; other < aids, the lniinlu r 
(•t pips on each. Thus if the 1 lder hand’s best suit is .a e, king, 
knave, nine, eight, lie calls " live cards." It the younger hand 
has no suit of Jive cards, he says " good." The elder h ( .nd then 
j says “ in spades," or whatever the suit may be. 01* shows Ins point 
lace upvvaids. Jf the youngi r hand has «i suit of more than live 
1 tards, lie says "not good." li the younger hand has also live 
! (aids, he says “ equal ” or “ what do they make* t " when the eldei 
| calls “loitv eight " (or "making eight," short lor h u tv 4 lglit ). 

| The younger must not inquire what the point makes unless he ha-, 

■ an equal number »>l (.mis. If the younger hand's live mrds make 
less than forty light he says "good"; if exactly tnrty-eight , he 
I says “ equal it more than torlv eight lie says " not good." IJir 
player whose point is good leikons one for each card ol it; il the 
[ points are equal neither playei Mores tor point. 

I “ Sequences " are usually lulled next, tile elder hand stilting 
j what his best sequein e is, and the younger saying, " good,"" equal," 
j or “ not good," us in the case ot the poinl. Any three or more 
coil seen t ivc cards of the same suit held 111 hand const it u t e a xr« jueiu e. 
'Ihe order of the cants is as follows: ace (highest), king, queen, 
knave, ten, nine, eight, seven (lowest). A sequence ol three card-* 

| i-> called 11 " tune **; ol lour, a " quart "; ot five, a " quint ol 
! six, a " sixitme ", ol seven, a " scptieme of eight, a " liuitJc me. " 
A tierce of ace, king, queen is called a " tierce major a fierce ol 
king, queen, knave is called a " tierce to a king " (and so on for 
| other intermediate sequences according to the. card which he, ids 
! them); a tierce ot nine, eight, seven is called a " tierce minor." 

Sequent ex of four nr more cards follow the same nomenclature'; 
i c.g. ace, king, queen, kn ive is a quart major; knave, ten, nine, 

: eight, is a quart to a knave; and so on. A sequence of a greater 
’ number ol cards is good against a sequence ot .1 smaller number; 

’ thus, a quart minor is good against a lime major. As between 
I sequences containing the same number of cards, the one headed 
1 by the* highest card is good ; llms, a quart to a queen is good against 
I a quart to a knave. Only identical sequence*, can be equal. The 
j player whose sequence is good reckons one for each card of it, 
and ten in addition for quints or higher sequences. Thus a tierce 
counts three; a quart, lour; a quint, ill teen; a sixieme, sixteen; and so 
011. 11 the elder hand's sequence is good, lie names the suit, or shows 

it face upwards. If the highest sequence (or the sequence first 
called) is good, all lower sequences can be reckoned, notwithstanding 
that the adversary has a sequence of intermediate value. For 
example, A lias a quart to a queen (good,) and a time minor. He 
culls and reckons seven, notwithstanding that B has a quart to a 
knave. B's quart counts nothing. If the highest sequence is 
equal, neither player scores anything for sequence, even though 
one player may hold a second sequence ol equal or interior value. 

" Ouaforzes ” and “ trios " are the next calls. " Quatorzcs " are 
composed of four aces, four kings. Jour queens, four knaves, or 
Jour tens, in order ol value ; " trios " ol three ol an^ of these. A 
quatorze, if good, reckons fourteen: a trio, if good, reckons three; 
one that is good establishes any smaller quatorzcs or trios in hi, 
hand. 

When the elder hand has done calling he leads a card. Before 
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playing In tliis card, the younger band reckons all that h«- has 
good, -i.Liisg oi uhal carols bis claims an- umijuiM'd, or ^bowing 
tlu* i.uds •. lamu'd lor. Liu* elder band Rads any curd lie jiIimms, 
the younger pl.ivs to it. The younger band inn. a follow suit ll 
able, ot In rw iso he mav play any card be thinks id. It is not 
compulsory tn win the trick. bln* leader counts one lor each card 
led, whether il wins the trick or not. If the second player wins 
the link be also counts one. The winner ot rite last tru k counts 
an additional one lor the last card. The tricks are leit tace upwards 
in trout of the player who wins tilt in. They may be* examined 
be either player. 

It" each player wins six tricks the unis are “ divided,” and there 
i- no Inrther score. ll one pl.iv< r win.-. more than six tricks h" wills 
the cards," and adds ten to In-. score. II one player unis 1 ver\ 
trick, he wins .1 ir//W, and scores forty for the cards, instead ol 
tin. 

n uriug the* play of thi hand, a plaver is entitled to be in termed 
as to a n\ » ards his adv» r-.iry holds which he has reckoned a-, good, 
or ha -» dei lared to be equal. \ player may require ins adv-T- iry 
to exhibit any mu h i.ird-. Hut it a player, 1 i.lv mg pined three 
cards ot a sixieine, d> elan d as quint, is a->ked how many hr lias 
left. In* re-i-d only ta ply " two.” 

During 1 b • t'fr i'j re-*-, o! im* hand each player repeats aloud the 
amount ot in- mop- lor tin- time being. At the end ol the hand 
tin* points s. - -r* -1 ! are recorded by e 1. h jihiyir. It there is any 
diU'-i'enc- m t!i • wrnti n score-, a player's score of hn own hand is 
del Pled to be tile u'llTu! om*. 

/ i o;.’d'£.— A (< Ider lull'll has ih alt him are, king, knave 01 
sp.'d. ace, queen, kn.ivi . light ol limit-; knave, <i*j]u, a"a.ii ol 
Hub ; , 111-1 lime, «•!:. Ii ' ol di cm mds. ft*- di-..nr« !- kmc* ot spiles; 
e * 1 1 ! * . veu of c I’ll*- ; and iumg eight o' diamonds. He take-, m 
mil', light ol -.p.ude-.; king oi In an - , nine ot dins; and king ol 
cbamoiii b . 

i’* lyonu'M ■'* bnn.b in- on, .,*yi-n ol ■-] >.-d r ., ; nnv, -* 01 of 

heart*; km: 1 . » • -it . I • ■ : 1 >1 < in!-; and an*, que« n. lauv, t u oj 

di imopa 1 I b dm ,o*ds v,r\ eu ol q> u V-; and nine, •- vv -*u ot hearts, 
lie lakes ,1) qipen «■! -nan ot ijubs; and se\i*n ot diamonds. 

I In* h in i 1 heii }»uk - ' ■!•• t hn A (calliuc his point) '' live c*; • t < 1 - ." 

H S l\ •> *' erpi.d . ” or Mint do they make * " 

\ " lnrty nim or " miking nin« !’> " good.” 

A (omnling bis joint) " lisa- " an-! , count ui.g nis sequence, which 

is '."iidi " a quar 1 majot, nil:' . ll.ne kim es * " li ‘ not enoi!." 

\ (lead % ace ol hiait- ; ml ay-* “ ten.” H " lour tm ,, inuro-eii, 
an! tliri <■ queens svinimi ” 1 plays the ten ot heai 1 i. 

\ (It a is tl-f r« laainmg hf*a»-t • 'ia*d sav ■; “ « h \ i-n 1 w --b • , . hi:'n*«*ii, 
iVeui'i ” !’ (pl.v- seven, ten, kii.iv< , queen o' diamonds, and 

re { --it m: T hi , ■ M-nrrt *-nv d " -•* . id. e„ .*■ 

\ ha,-, now iic e ti ... k-,, and u* «*rd« r : ■> v in the cards shun*. ! Ie !-! any 
car! bill a hi. hi spade. lie leads king ot diamonds, and --:iv- 
lilt* * T i . i *> iv. pm ".i'll ace and step ” eigii teen ” (and 1 Jam leads 
tla v. 1 Tilling club-, *-a\ii:g; “ nineteen, lv.cin, twenlv one, mcnw 
tw - 1. ” 

\ (keeps ace, l.itnw* 01 chib-, a 1 : d repm ■ !'•*_■ bm score says) 
iit teen. ” li (lea.,-, qr.mi 01 svu'o ami -.iv-, “ { w » nl y- ! hri 
A 'wins with ate and s.iy-.; “ sixteen ” (ami hr**!, kra\e, -aviig) 
” i ig!-t* «*n ” land adilmg t»*u for th- car l-; “ tv •*ul v • 1 1 1 • . ’ ' 

A then writes on hi- Muring • >rd .*>' ; ? ]i wrib -> on hi-. 

:iS. ! lie j>uk 1-. c o 1 1 <_■ c 1 1 d , end the next hind • oint.ienc < .. 
Three scor< . (omitted 11; or-!- r to simplilv tlie dc 1 qd ion oi ;he 
game) ha' <• y < * t to tv* im-iinom !. 

( nttr Plan, hr. It title .* pk" • r b;\ . no kino, que 11 or kn.iv e in 
flu* hind dealt him, he holds uutc ih /m/v, lor \*. hu h lu s-on- ten. 
As soon as a player discovers la* has a mu ilain hi , be rued tell 
In-, adversary’; this lie usually does by saving “ • 1 1 mii-l 1 ir 

Han'.h'." I he adverse denied H then made (as i ! un !« r 

dmwrmng), alter which tin* <.?:V hlambe is -howti by de.dn.r the 
card,-, tree upwards on tlie table; they .ip* thin hiken bail: into 
tie hand. 

Pi'juc. It the idd'T hand scop s, in haml and jila.v . thir*v or 
more, In ton the y’oiimrer liand counts anything in that d»*al. In 
gains a /’/«, :.*/, tor ^vhii h lie scores thuty. 

A\ f"'/ur. It a pl iv’f r - cons m han-l alone thirtv’ or more |,« • , , r< - 
his adversary r-*i koirn anything, he earns a rrpi jUt . lor wlmli h<* 
adds sixty’ to his -a ore. kquaht ies do not jirevent piqu*-s or repiqin -.. 
A plaver who ha-. ' ti J equal point or sequent e *1 ores notlung lor 11. 
d heri lore il, nolw .ttfAt indmg the equably, a placer inukt ^ thirty, 
in hand anil jday, or n hanrl, by scores which reikon in order 
belore anything his advirsary can count, lie gains a j»ique or a 
rejuiju.*. 

The* order in which tin* scores acerim is of inq^orlance. hc^r the* 
sake ol convenience, the elih r hand finishes his reckoning before 
th * yo mg< r i-egina,' d in* score , howeyir, whetlu 1 m.*.d<* by* the 
elder or younger arc* re ordabh* in the lollowing order: (1) 

cm tc Uanchc’, 12) pwrtit; ( >,) sequemes; (p qmitorzes and trios; 

point marie in’ play; (b) the cards. I bis will otten altect a 
Pique or rejc.ipp'. dims, a pique can only be made by tin* elder 
hand, a-, tlie one lie reckons in play when he leads his lirst card 
count- belore points subsequently made in play by r the younger 
hand, d I*** younger, therefore, cannot make thirtv in haml and 
play before »he elder scores one. Blit the one reckoned by the 


' cider haml when lie ha- s ids !u's t card does not -ireven- Ir.s being 
1 iv) *i< j ued , because coie v mad*, in hand have prccideiui ol Points 
| m.uh 111 |>lay. Ihe 1 Ider leads Ins first card and counts lor it 
! belore- the vouugci reckons, simply as a convenient way ot staling 
1 that he has nothing in hand which is good. Again, sa • A lu-. a 
quint (good) , a t un c, and .1 quator/e (good). lie stores lurlv two 
m hand alone; but, il his point is not good, he does 1 -»i g.1111 a 
ivpique, because the younger hand's point is rec ordabl* m order 
before the scvpiences and ijintor/e. ( art/ Idtnuke, lai.mg pie 
ceileiice ot all other scores, saves pic pies and rejuques. It. also 
counts towards juqms and rcpnptes. A mfmt dc>cs mil count 
towards a pnpu*, as the <af> r >t m not made in play, li m added 
alter the- play ol the* hand is over. A jilavc-r who lee ko: ■; nothing 
that haml as a peiialtv is not piipied or rc piqued il he 'told-, anv 
cards which, but tor tlie penalty, would have reckoned before In- 
adversary reached thirty. 

See ‘ Cavendish,” Ike La u\s oj Pojutt and oj Kuhn* a Lionet, 
ado f ted !>y the Pmtlaud ( lui>, ,.wfh a Ti eati.se on the Cm c ( 1 (Vs .* ) ; 
” C'avciulish,” (tuide to Pi, /net (i.Soh). 

PIRAM, or I’i-.rim, an island in tlie ( I Lilt of C.imbav , lormin:. 
jiart of Ahniadalnul district, lioniluiv. h’orrnerlv notorion-. 

; as the stronghold ol a pirate chieftain, it has a.ttai i«*d lame 
among jialaeonlologists lor the large cjuantitv of fo-sb remains 
! discovered here in iS^o. similar to tin- better-known Siwalik 
| tauna. 

PIRANESI, GIOVANNI BATTISTA, Italian engraver in ancient 
architet-lural subjects, was horn in the earlier half of the iXth 
certtiirv, and studied his art at Rome, 'flic great n mains ul 
that city kindled his enthusiasm arid demanded portrayal. 
His hand faithfully imitated the a* Inal remains of a fabric; 
his invention, cat « hing the d-*-ign oi the original auluLed, 
supplied the parts that were wanting; his skill inti.idin d groups 
of vases, altars, tomhs; and his hn»a«l and seicntiii*- disinhuPon 
of light and shade <ompleted tlie piiture. and threw a spiking 
effect o\ er the whole. ( )ne engraving alter another wa.-, exei uteii 
' with much brilliancy; ar.d, as the work went on, i i 1 . * /i* t ;i nl 
the artist only waxed stronger. J ! i 'oitrse o*' time it was bumd 
necessary to call in the aid of all his i hildrei, and 0! several 
pupils. He did not, in la* t , -.laeken in his exertion; til! his 
death in 177X. 

The plates of riivne.-.'. in w!u<i' the severity ■»} innin work »s 
laigeiy siqiph uicnted bv* I'.'* • r lim - oi (he 1 e lung-neeiHe, were 

1 1 ill > -el fi 1 ami jin -.erveil by lus son .cud »oa'lpi‘o:- i'tanccsio. I bey 
wen* published, to the number oi .'..bon! goon, in jq vols. i..l. (i'.Lris, 

1 I'X.k-b i* s 37). 

PIRANO, a seaport ol Austria, in I stria, 22 lu. S.W. <•! ’{ ric mc 
by rail. Jkrp. (iqoo), 1 g.ggq, mosliv Italians, In addition to 
viticulture and ihe cub i vat ion of the olive, its pi ini ipul resoun es 
are ship-huilding and fishing, in the neiglilxatrhcx.ul are the 
most extensive works in Istna tor the extia-* Hon ol sail !rnm the 
sea-waler, whic h piodme ahout 50.000 tons ul salt annuallv . 
Rirano is celebrated for the vietmv ol the Wtici inns over tin* 
fleet of the emperor hredenc k Harluros^i in 1177. ll jiassed 
1 under tin* domination ol Venice in 12X5 and became <!< Imitelv 
in. orjiorali d with Austria, tngc tiu.r with the of iier possc-ssi un; of 
Vc nii e in the Istrian Hemn.aila. in 1S1 
PIRATE \nd PIRACY. Sir Edward fol:'* (fn./ji. jji. ug) 

desi nhes a pirate (Rat. hu'ata, from Hr. 7rc«peT/ys'. 7 to 
■I attempt or attack), as iwdr\ kuaiam ^ ga/.v/zv, .md a a robber 
upon the sea. Sir J. hit/jarinv. St* | »!:*•» ; in his D/gcs/ of (')iniimtl 
Law defined pinny as follow. 1 : “Taking a Haj) on tin* High Seas 
or within the jarisdii t ion of Ihe T *rd High Admiral trom the 
pos.a -,sion or control ol tiu-.e who are law lolly emilled to it, 

; and carrying away the sliip it -.elf or anv ol its goods, tackle, 

; apparel or furniture under c in umstam e.s wliieh wcaild have 
amounted to robbery if the ait had been done within the body 
j of an English county’ ” (c l. . fay l tong }\ r;/g v. Kwok-a S/ng, 
j 1X73, L.R. 5 j 7f>). Piracy, being a crime not. against 

1 anv particular state lmt against all mankind, may he punished 
j in the competent court of anv country where tin* offender mav 
I lie- found or into which he mav he carried. Ihit, whilst the 
! practice of nations gives to every one the right to pursue- and 
1 exterminate pirates without any previous declaration of war 
(pirates holding no commission or delegated authority from any 
sovereign or state), it is not allowed to kill them without trial 
except in battle. Those who surrender or are taken prisoners 
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must hi* brought before the proper tribunal and dealt with 
according to law. 

Piracy lias been dealt with in a large number of English 
Statutes, 1 mm 1 down to the territorial Waters Jurisdiction 

A' t 1X7X ( ;i A 42 Y irt. c. 73), which provided for the mainte- 
nance of the existing jurisdiction for the trial of “ any act of 
pirac v as defined by the* law of nations.” 

During the Spanish- American War the Spanish government 
is.aiecK 1 Sc e-;) a decree c leelaringt hat “captains, masters andofficers 
ot vessels, which, as well as two-thirds of their crew, are not 
American, » aptured while committing ac ts wf war against Spain, 
even if tln-y are provided with letters ot marque issued bv the 
United States” would be regarded and judged a> pirates. Tliiswas 
not in accordance with the international practice on the subjec t. 
A public slop or onew liich is entitled to fv t lie flag of a belligerent 
and navigates under the cover oi state papers, bv the verv sense 
ol the* tiTiM, is not a pirate. Again, during the Russo-Japanese 
War, the* word “piracy” was freely applied in British news 
papers to the seizure of the “ Malacca. ” and other vc.sse.ls he ld 
up by the “ Peter burg” and “ Smolensk,” two cruisers belonging 
to the* Russian Black Sea volunteer lleet, which in Julv iqo.j 
passed as merchantmen through the Bosporus and Dardanelles 
and were transformed to their real character on the open sea. 
Tin* applic ation ol the term in this ease was equally inaccurate. 

The conversion of merchant into war ships was one ot the 
subjects dealt with bv tie* second Hague Conference (1907), 
but it was agreed that “ the question of the place where 
such conversion is effected remains outside the scope «t the 
agreement 

Piracy is essentially a crime under international law, and 
although any state may apply its penalties to iu own subjects 
by analogy, as was done by Great Britain and the United States 
in connexion with tla* repression of tiu* slave trade, thev cannot 
be lawfully applied to subjects of other stales. (T. 13a.) 

llish/riidl Sketch. It has at all times been more difficult to 
ontorer good order on lie* sen than on the land; or perhaps wc* 
ought to say that tlu* establishment of law and order on the sea 
has in all ages ol the world's history lollowed, but has not 
accompanied, and has still less preceded, the* creation ol a good 
police on the land. 'The* sea robber, or pirate, cannot mala* a 
profit from anv part <>l his booty except tla* food which he 
consumes, or tiu* vessels which lu* mav use*, unless he can find 
a market. But so long as lie* is sun* that lie w ill somewhere meet 
a purchaser for the goods he has taken bv violence, he has even 
encouragement to pursue his trade. # Therefore from tlu* times 
described in the tli/vwv, down to the davs when Sir Ilenrv 
Keppe! sailed in II.M.S. “ , I)ido” to suppress the pirates oi 
Borneo, and when Rajah Brooke of Sarawak co operated with 
him on land, we find that the prevalence of piracy and the 
suppression of it have been closely dependent on tin* efforts 
made* to rout it out from its lurking-places on the coast, and the 
degree ol success achieved. 

Very different types of nu*n have been named pirates. They 
have 111 fact been so unlike that to class them all together would 
be in the last degree unjust. The Greek in flic youth of the 
world, and the Malay of itorneo in the 1 f >t h century, knew of 
no rule of morals which should restrain them from treating all 
who lav outside the limits <>l their citv or their tribe as enemies, 
to be track’d with when strong and plundered whe n weak. 'They 
might be patriotic*, and law-abiding men towards the only 
authority thev recognized. Their piracy was a lonn of war, 
not without close moral analogies to the seizure of Silesia by 
Frederick the Great, the attempted seizure of Spain by 
Napoleon. Indeed the* story of this latter venture, with its 
deceitful preliminary success and its final disaster, may fairly 
be compared with the fall of Ulysses and his companions on the 
Giro nes, as told in the ninth book of the Odyssey. Yet it would 
be highly uncritical to class Ulysses or Napoleon with Captain 
Avery, or Captain Kidd, or Bartholomew* Roberts. Wc* are not 
here concerned with the legal aspects of piracy, but with the 
true character of the persons to whom the name pirate has been 
applied at various times. The term was applied by the Romans 


to the adventurers against whom Rornpev was commissioned to 
act by the Gabinian Law, by the English ot the yth and 10th 
centuries to the Vikings, and by the Spaniards to the English, 
French and Dutch who were lotind sailing beyond the line. 
Sufferers bv naval commerce- destroyers call it “a piratical 
lurui ol warfare.” But tlu*. pirates of the Roman Republic 
were no mere “gang of robbers.” 'They were the victims 
; of a time of conquest and “ general overture “ the ruined 
! men ot all nations, die hunted refugees of all vanquished parties. 

! everyone that was wretched and daring- and where was then 
, not misery and \iolence in this unhappy age ? it was no longer 
; a gang of robbers who had flocked together, but a compact 
. soldier state, in which the freemasonry of exile and of crime took 
I the place ol nationality, and within which crime ri deemed 
itself, as it so often does in its own eves, by displaying the most 
generous public spirit.” Such nun are akin to the (uomsciti 
of Italian history or the Dut< h Beggars of the Sea, the victims 
ol party strile in the cities, who took to the sword because they 
had no other resource. AJitlatis mutandis we may sav as much 
lor the intnuk rs beyond tlu* line, whom history calls tlu* “ Buc- 
caneers ” (</. v.). The. “ Vikings ” {(/.if.) were a portion of the 
Barbarian invasions. The “Barbary Pirates” (</•?'.) stand 
apart. As for tlu* piratical character ol the commerce destroyer, 
or privateer why are we to Brand C aptain Fortunatus Y\ right, 
tlu* Englishman who captures a French merchant ship, or 
C aptain Robert Sureoul, the Freni hman who captures a British 
Fast Indianian, :is piratical, and not make flu* same reproach 
against Admiral Lord llowc, or Admiral Don Luis de C ordoba, 
who with a. fleet captures whole convoys ? 

'['he pirate pure and simple is that member of an orderly 
community who elects to 1 i \ c on tlu* sea, by violent c and robbery, 
making no distinction between his own city or tribe and any 
other. The old adage that “war makes . thieves and peace 
hangs them” has ever been peculiarly true of the sea. War 
has alwavs been conducted there bv tlu* capture oi an eremv’s 
property, and bv division of the spoil. A portion ol the naval 
forces ol all nations has been composed ol privatetrs, letters of 
marque or corsairs, who plundered with !i licence. Thev 
have ever lotind a difficulty in drawing the line between eneiqy 
and neutral; when peace lelurncd some oi them found it hard 
to lu* content with honest wages earned bv dull industry. Nelson 
declared that all privateers were no better than pirates. He 
was borne out bv the experience of Great Britain, which at the 
beginning of tlu* Seven Y ears' War had to lake strong measures 
j to repress the excesses ol its privateers, and to hang a good few r 
| of them as mere pirates. The pirates suppn ssed by Bompev did 
. not all submit to icm.un in the settlements lie made. Some 
continued to rob at sea. If we can trust the Pa.\luyal ol Longus, 
and the other Greek roinaiu es, the pirate was a known type 
even under ihe Roman peace, but it is highL probable that he 
was more of a stock literary figure than a icaiity. Before the 
Roman peace, and during long centuries aller it had been 
i shattered, piracy was common. It grew out ol a state of war. 

| fn modern times - even down to 1X15 a rrcrudcM ence of piracy 
j has followed regular hostilities. But there are other conditions 
i which have a material influence, such as tlu* need for a lurking- 
I place and for a receiver of the plundered goods. An archipelago 
! provides the best lurking-plac.es, and next to it a coast of main 
inlets. Therefore the Greek Islands, tlu* British Isles, the 
Antilles, the Indian Ocean, the coast of Uilieiu in Asia Minor, 
of Dalmatia, ol Malabar and of Norway, have all at one tinu 
or other, and some of them for centuries, been haunls of pirates, 
fhe rnnvenu nee of the place had to be completed by the uin- 
vcnienci* of the market. In the ancient world, and the iniddh 
ages, the market never failed. One city or tribe had little care 
tor the sufferings of another. The men of the Cinque Ports 
who plundered tlu* men oi Yarmouth knew that their own 
townsmen would never rail them to account, and therefore they 
had a safe refuge. Even when the medieval anarchy had come 
to an end on land, tlu* sea was lawless. When peace was made 
with Spain iff ter the death of Queen Elizabeth there were many 
who could not settle down to a life of industry. Some took the 
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plain course of betaking thcir.M-lvis to Algiers or Salee. Hut 
there were many who prowled nearer home. Sir William 
Monson, in his A aval Tracts. tells how he was sen! in 100510 hunt 
piratts out of the Shetland* and the Hebrides. lie found none 
at st-a near Scotland, but soir.r uncmploved, whom lie shipped 
and iiNod as guides and informers, on the cnaxi ol In land. At 
broad Haven lie discovered an Irish gi nth man of the name of 
f ormat (presumably Cormac) living in some dignity. lbs 
house was the well-head of all pirate*." and their captain* 
were the lovers of his daughters. Munson found aginls of 
merchants of London and of Galway, who came to buy the goods 
which tin* pirates had to sell at a bargain, lie put that inter- 
esting family undtr the gallows, and trightened them into 
turning king's evidence. It was his boast that he had cleared 
the Irish coast ol pirate*, lmt we know that they were common 
late in the reign of dairies 1., and that under tin* name of " sea 
lories" thev abounded during the Civil War both in Ireland 


and it had no navy. Vet a large native trade existed, conducted 
by Moors," as they w r eri: calk'd, and Madagascar a great 
“ no-man’s-laud,” afforded ample am borage and food. To 
get possession of a ship, to sail to the hast, to plunder the 
** Moors,” to sell the booty in New England or tin* Carolina-;, 
to spend the product' in riotous liv ing, and go to sea on the same 
errand again, was the round of life ol the large class of known 
pirates, who formed a recognized element of the population of 
Massachusetts and New York at the end of the 1 71 h 1 entury. 
These are the men we know best, for they were encouraged by 
the toll rauee shown them to come into the light, others are 
buried in, or only dimly visible in, obscurity. Some trace of 
these latter may be found in the I.ttter Hooks ol the Old 
Providenc e Company, a puritan sui iety formed in the reign of 
Charles E, of whic h Pym and the carl of Warwick, ulterw arils 
the Parliamentary admiral of the Civil War, were gnu mors. It 
was louiiiled to colonize Old Provideneeon the coast of I londuras 


and in the Snllv Mix. Their existence was prolonged hv the 
weakness of the government, which when piracy been me very 
rampant t'«'k the disastrous course of offering pardon to all 
who would 1 nine in b\ a certain date. As a in.it ter of course 
many did, and when their boot’/ was spent returned to their 
piratical trade. Monson savs that the pirates he caused to be 
executed had already tasted of the king’s mercy. W hile there 
were triendly harbours to anchor in, purchasers to be met and a. 
very fair pro-.pe« t of a fric pardon, piracy was not likely to 
cease. 

As the r 7 1 Et century drew on the law and the police became 
too .strong f‘»r such persons as Mr format at Broad Haven, 
and his pirate friencE. but the pirate class did not cease. 
It was only driven to a wider field of operations — to a field 
\vhi< h in hu t stretched from the Red Sea to X «. w England. 
On this wide portion of the earth's surlaee everything combined 
to lavour the pirate. In the West Indies dure was a ** well- 
head " of immense capacity. Spain was forced late' and reluc- 
tantly to recognize the legitim. icy of any foreign settlement. 
She would rather put up with the lawless adventure is known 
as the “ brothers of the boast " and the “ buec.mci rs " than 
<yi-operate vv itli loreign governments to suppress tin m. Even 
when die renounced her lull pretensions, several of the islands 
rimained unoccupied except Lv the lingering remnants of the* 
naiive races. Swine and cattle had horn lit 1oom_* on manv of 
them, and had multiplied, The turtle was abundant and 
succulent. There was no want of fond. A population with 
predatory in*tin< ts had been formed in the early davs of lm-tilc j 
settlement and buccaneering. Jamaica was full of the 1 so-called 
“private men-of-war " wiiose doings are prominent in the 
correspondence of the carle governors, who were not uncom- 
monly their associates. Add to this that the commercial 
policy of Spain denied to her eolc mists the right of trading 
with foreigners, and yet that she could not supply their needs 
herself. Hence arose a smuggling trade whic h had affinities with 
piracy. The lawless trader was not liable to he asked awkward 
questions, as to the origin ol li is cargo, bv the Spanish Americ an 
who pure based it on the slv for money or by barter. Nor were 
any questions asked him when lie brought his cargo to Jamaica, 
San Domingo, the Carnlinas, New England or even Europe. 
Tn the decay of Spain her navy was not to he feared, but it 
was not the commercial policy of Spain alone which helped the 
pirate. Great "Britain, and France also, insisted that their 
colonists should trad*! exclusively with or through them. The 


a place not to he confused- with another pirate haunt, New 
Providenc e' in the Bahamas. It took to plain pirac and was 
suppressed by the Spaniards in iC>yS. Warwick mad* a regular 
business and large profits by fitting out "privateers," which 
were in fact pirates on the “Spanish main," not the seas ol 
America, as some have thought, but the coast of the mainland. 

The lives of the later and better known pirates may be illus 
t rated bv the career of Captain A very, or Every (alias bridg- 
mun), whose renown was great at the end of the 171I1 century, 
and who has the credit ol having inspired Defoe’s Life. Adven- 
tures and Piracies oj Co [dam Singh ton. Avery was mate 
of a Bristol ship liiied bv the* Spaniards in 1694 to .wave as a 
coastguard vessel in Smith America. She was tailed the 
“ Charles 11 .," commanded by one Captain Gibson, and mounted 
40 guns. While the "Chalks 11 ." was lying at Cmunna, in 
company with another vessel also hired bv the Spaniards, 
waiting for the payment ol wages which was delayed, Avery 
persuaded part of the two c rews to seize her and sail with her- 
on a piratical vovage to the East. The enterprise was carried 
out without bloodshed or, apparently, »•<><.* r< ion ol those who wi re 
unwilling to go. Avery and his erew sailed to Madagascar, 
a regular haunt of the pirates. Many of them ended bv remain- 
ing for life among the natives. The adventurers in the " Charles 
lb," who had already made some small prizes, English and 
Danish, were joim d at tlu* bland by others of A he same t Jiaraeter 
who had come tiom the West Indies. From Madagascar they 
went to the Straits of Bab-el-Mandeb, to lie in wait for the 
trade from India. Several prizes were taken, and finally a large 
and valuable ship, belonging " to the Great Mogul and his 
subjects," was captured about ten miles from Surat. A very 
and his crew now hastened to New England to sell their booty. 
The “ Charles IE” was disposed of as a privateer at Provident e, 
and the pirates bought a sloop in whic h they sailed along the 
coast of the English colonies, selling the ir spoil, with the consent 
of the colonists and the connivance of the officials, who were 
bribed, in an evil hour fur themselves they decided to come 
to England. The Indian governments, exasperated hv the 
pira« y practised at the expense of their subjects, were threatening 
reprisals on the East India Company. The Company made 
complaints to the government at home, and energetic measures 
of repression were taken. Avery himself escaped 1 uptime, 
but several of his men were brought to trial, condemned and 
executed. It is to he noted that when first tried, cm the ngli 
of October they wen* acquitted. They were, however, 


colonists were always ready to buy "good (heap" from the* re-tried on other counts, on the 51st of October. The charge; 


smuggler, and never ask him whether the East Indian produce 
— tea, silk, spices and so forth — he offered for sale were pin- 
chased or plundered in the Red Sea or on the eoaxt of Malabar 
or of Coromandel. Add to all this that the police and patrol 
work of regular navies was but superficially done even in peace, 
and hardly at all in war, and that, in the British colonics there 
was no judicial machinery for trying pirates till the* nth and 
t 2t h years of William III. (1700, 1701), and it will he seen 
that all the conditions favoured the* pirate*. Tn vhe East the 
dec ade nc e of the Mogul Empire was plunging India into anarc hy. 


of Ford Chief Justic e Holt to the jury, and the address of Sir 
Charles Hedges, the admiralty judge, shows that thev felt 
both the importanc e and the uncertainty of securing a verdict. 

The cruise of Avery is not only a typical example of a piratical 
venture, but it is an important date in the history of the policing 
of the sea. The English government was roused to a sense of 
the necessity for strong measures to repress piracy. All the 
steps taken wen; not according to knowledge. The extra- 
ordinary private venture of Lord Bellamont and his associates 
who sent- out Captain Kidd a man of piratical antecedents. 
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tn suppress pirates in I lie Eastern seas, brought deserved discredit 
upon liicnu The decision taken on the advice of Burchett, 
the secretary of the admiralty, to offer a pardon to all who would 
suncndir b\ a given date tor all piracies committed before the 
^oiii cl April to the east of the Cape of Good Hope, and the 30th 
ol | uni* lOtjg to the west was an error. It indueed many to 
coiiu* in, but it also gave all pirates the hope that thev would 
in the lutme he provided with similar means of escape. The 
establishment of admiralty courts in the Hast indies and America 
and the despatch of warships were more effectual methods. 
Y; t it was long before piracy was thoroughly checked; indeed the 
signing ol the Peace of Utrecht was followed bv a recrudescence 
<>i this form of crime. The privateers who swarmed in the West j 
Indus and, a.s long as the war lasted, used, in the phrase of the 
time*, to join the squadrons of war-ships “on the plundering 
account,” < mild not settle down to dull industrv. They leagued 
themselves into a species ol pirate republic, with its rapital at 
Providence in the Bahamas. In 1 7 1 S a special force had to be 
sent against them under Woodes Rogers, who is best remem- 
bered now for having taken Alexander Selkirk from the island 
ot Juan Hernandez, in the course of a privateering voyage into 
the Pa, ('die with the “ duke " and “ duchess " oi Bristol. Rogers 
broke up the Providence settlement, arid did a similar piece 
ot s: rvire on the ('oast of Madagascar. Piracy did not, however. 
dY. The Asientn (//.?’.) 'Treaty having given Great Britain a 
monopoly ot the slave trade with Spanish America, the monopol- 
ists, i.r. the South Sea (Ompauv and Royal African Company, 
were of course subject to the competition of interlopers. The 
interlopers were the natural triends of the pirates, who divided 
iluir arln dv between the Antilles and the west coast of Africa, 
plundering in the second, selling and re lining, not without 
iurther plunder, in the first. The most notorious of these free- 
booters was Bartholomew Roberts, who was introduced to 
piracy by llowel Davis. Roberts was the nearest known 
utyironeh to the pirate of romance, ostentatious, brave, not 
without touches of generosity. lie was killed in action with 
Captain Chaloner Ogle, of 1 T.M.S-. “Swallow," on the coast oi 
Alriea, in 1 7;?.'. 

the American colonies grew more settled piracy became 
intolerable to them. Yet it lingered on the coast ol North 
Carolina, where the pirates could either terrorize the scattered 
inhabitants, or were encouraged bv dishonest officials. Herr 
nourished the grotesque brute known as Blackboard, Edward | 
'Teach, till he was run down and slain by Lieut. Milvain | 
m t 7 1 S . it was noted that sev eral of those who helped to I 
suppress him afterwards “went a pirating " themselves. So 
strong was the piratical tradition of the New World that even 
men of some standing fell into it. “ Major " or Captain Stede j 
Bonnet, who was condemned and executed at Charleston, I 
South Carolina, as a pirate, in 1718, was a gentleman of some i 
property in Barbadoes, who first ventured to sea in a ship 
of his own. Stede Bonnet had taken advantage of an act 
of grace, bad come in on a proclamation, and had returned 
to a pirate's life. 'The last great explosion of piracy in the 
West Indies followed the peace of 1815. Here again we 
find the old conditions- — privateers and other unsettled men. 
the safe lurking- place and the receiver. 'The refuge and the 
market were supplied by the Spanish colonies, which were 
• 'lunged into anarchy by their revolt against Spain. The 
pirates wen* able to masquerade as “ patriot ” navies. 'The; 
,-luih and corruption of Spanish captains-general of Cuba were : 
, o less favourable to the pirates. 'The south coast of the 
island became a haunt of these villains till the British and 
American governments were driven to combine for their sup- , 
pression. When thev had been followed into their hiding-places I 
end their vessels sunk, they took to brigandage on land, and j 
were garrotted bv the Spanish authorities in self-defence. 'The 
piracy of the Greek islands went on to later years, and the 
Malavs were not tamed till nearly 1 850. On the coast and the 
rivers of China piracy was and is endemic. 1 >11 1 the sailing junk 
has no chance with the modern steamer. When eases of piracy 
have occurred in the Straits of Malacca or in the China seas. 
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by which Europeans have been the sufferers, the crime has 
generally been perpetrated by men who shipped as passengers 
or as crew, and who surprised the vessel. 'The pirate has been 
as useful to the author of modern tales and poems as to the 
writers of the Greek romances. When hr is seen in authentic 
evidence he is found to have been for the most part a pitiful 
rogue. His gains wore but small. A share of £200 was wealth 
to a mere sailor, and one of £1000 wealth beyond the dreams of 
avarice. He rarely fought a warship if he could help it, and 
indeed nothing is more surprising than his readiness to surrender 
when the fate before him was the gallows. 

Acthoritiks. — The pirates ol the ancient world are admirably 
dealt with in Mommsen’s History of Home. For the modern pirate', 
see Munson's Naval trails " in Churchill's l 'ovules, v. s (London, 
r 7 i j — 1 7 40), and in the edition of the Navy Kec ord Society (1902). 
But tin? best accounts are to be lound in the State J rials, vob. 
xiii., xiv., xv. (London, 1N12). Captain Charles Johnson's (inn nC 
| History of the Printer (London, 172 j) must be used with caution. 

| He 110 doubt learnt much bom pirates who, having come in on a 
j proclamation, were fret? to talk, but he cannot always be reconciled 
with authentic recon Is. The Ihunments relative; to the (. atom a 
History of the State of Xrn> \ ork (Albany, 1 S50- 1858) contain many 
curious details. For the eastern seas, the Compendious Histor\ 
of the Indian II ars ; with an (mount of the Rise, Hr ogress. Strength 
and Rones of Anqria, the Pyutte, tSx., by Clement Downing (London, 
1/37) * s iiselul. (I >. H.) 

PIRKE ABOTH. 'The penultimate trad of the iourth part 
ol the Mishnah is the booklet of proverbs in five chapters ('ailed 
Massecheth Aholh (true tains pa /rum), better known with a 
sixth chapter as Pirke Aholh ( capitula paint m). T or Pit he 
A both in English see The Authorized Daily Prayer Book of the 
united Hebrew < auinega/ions of the British Empire , with a new 
translation by the Rev. S. Singer. The six chapters are there 
appointed to be read one on each Sabbath afternoon between 
Passover and New Year. Formerly they were read, in places 
at least, on the six Sabbaths between Passover and Pentecost 
| only. The subsections ol the chapters are hereinafter numbered 
as in tin* Authorized Prayer Book. 

Chapters u. 'The Mosaic succession has first to be established. 
Moses (i. i- \) having received the Torah from Sinai, it was handed 
down to Joshua, the Fldeis ( Josh. xxiv. 31), thf Prophets and the 
men of the (b-eat Synagogue, from one of the last of whom, Simon 
liislus. it was received by Anfigonus of Socho. Next are riamdli 
(1. 1-15), without any til If, as links m the thain ot tradition, live 
pans ol leathers, the last Ilillel and Shammai, elsewhere in the 
IMislmah called nnnidi pattes (Sun nh. iv. j). Kabban Jochanan 
ben Zacchai (n. n) "received hum Ilillel and Shammai." Savinv- 
ot Jochanan and Ins five di-ciples follow, and chap. li. ends will) 
words ol their somewhat younger contemporary. Kabbi Tarphon 
(T,» »'«/>«»'), to the cllei t A rs Imga vita brevis. These set t ions (i. 1 15, 
11. 9- 2 r) contain the " Kern dm Sammlung ” (Struck). Alter tin- 
savings of Shammai (i. 1 come interpolated savings (i. 10-ii. 8) 
of Kabban (iamulicl I., Kabban Simeon, " Kabbi," i.e. K. jehudah 
ha N.isi (cent. a.d. i 2), llie t r.nlit lonal redactor ot flu- Mislnuili, 
Kabban Gamaliel 11 . and Ilillel, which break the sequent e. 

Chapters iii., iv. Maxims of numerous authorities, mostly 
Mishnah -teachers and railed Kabbis (Matt. xxii. 7 seq.; /. R. ]>. 2 j), 
not in exact (limnological order. 

Chapters v., in. Chap. \ ., winch js sm genet is, js presumably of 
later date than what precedes. Naming no leather until the end. 

| it combines historical, legendary and didactic elements. It touches 
| upon tin- miraculous ami its place in nalure (v. <>). In form it is 
I a senes of numbered .groups of things, from the ten creative Savings 
to the triads of qualities which dilleivnliatc the distiplcs oi Balaam 
and Abraham. K. Jacob ben SlumshoiTs commentary makes 
Abotli end with tile saying of Jelmdah b<-n Tenia (v. 2 ;), “ Be 
bold as a leopard, and swill as an eagle, and fleet as a halt, am! 
si rung as a hull, to do the will ol t hv Father who is in heaven." 
Fliapter vi., on anjuisitw frgis, is thought to have been added f . t 
use on the last <_> j the six sabbaths above-mentioned (Sti.uk. /. I- . 
Ap. p. <>i). In some manuscripts there are seven chapters. 

P/rke Aholh serves as a primer to the student ot rul-binic 
Judaism. For the most part in simple Hebrew, it has a few 
sayings in Aramaic (i. 13-ii. y,v. 25, 2b) ami some adopted Greek 
words, as paraclete (iv .13; Philo). He who would lie pious should 
fulfil the dicta of Abotli (Baba Kam. 30a). It gives lavnurite 
aphorisms of leading Jewish teachers who flourished in or 
before the earliest ( hristian centuries, and supplies material for 
some interesting illustrations of the New 'Testament. Too 
heterogeneous to he represented by a few extrac ts, the collection 
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must, be read through to be appreciated. Among the savings 
of Hillcl \\c miss the best known one, What is hateful to the*' 
do not , Xc. (/. F. p. 14.'), with which we mav now compare 
Eeelus. xxxi. 15 Heb., " Know (?) thy neighbour is as tinsel!', 
and consider what thou hatest.'* Of the precept, “ Make a 
fence to the Torah ” (i. 1 ; cf. iii. 17), it mav he said that “ every- 
thing is therein.” As a doctrine ni development and as an 
ethical principle it is reflected in Clement of Alexandria's view 
of philosophy as a tjspayfwq of the vineyard (Strom, i. 20), and 
Polycarp’s saying, “ He that has love is lar from all sin." Tin- 
use of Aboth in the synagogue stamps it as authoritative, and. 
with its intrinsic excellence, has led to its being " the most 
popular of all rabbinical writings.” For midrashie comments 
upon it see the Aboth of Rabbi Nathan (ed. S. Scheehter. 
Vienna, 1887), or the rendering of it (new cd.. New York, iqoo) 
in M. L. Rodkinson's translation of the Babylonian Talmud 
into English. (See also Apocrypha!. Literature, £ Old 
Testament, JI. d.) 

Bim u •<■.»< \i’uv. \bnth is included in editions ut the Mishnah 
and the Talmud B.ihli, ami in many prayer books. For separate 
editions trom about 1 pS|-i.jS5. see Mont/ Stcinsehncider's Bodleian 
Cattilo^us, col , 22S 2 2785, and other woiks cited in Heim. 
L. Str.u'k's \erv useful mUS 'fHiD. Die Sprue he dev Vote} (ed. 5, 
iqoi). See also (_\ Taylor’s Sa\in>is of the Jewish Fathers (ed. 2. 
1807. referred to abo\e as /. I*.) a separate- Appendix (ir>on) 
describes or enumerates manuscripts ot Aboth — and Jewish F.ncv- 
dopedia, art. “ Abot.” (C. T.*) 

PIRMASENS, a town of Germany, in the Bavarian Palatinate, 
40 m. \Y. by S. of Spires, on the railway from Biebermiihle. 
Pop. (1905), 34,002. The only noteworthy buildings are the 
town hall and the principal Evangelical church, which contains 
a fine monument to Louis IX. (d. 1790), landgrave of Ilesse- 
Darmstadt, who made the town his residence. -The staple 
industry’ is the production of boots and shoes: but musical 
instruments, leather and machines are also manufactured. 
Pirmasens owes its name to a St Pirrnin, who is said to hin t* 
preached Christianity here in the 8th century. It originally 
belonged to the count ot Hanaii-I.nhtenherg, but passed to 
Hesse- Darmstadt in 173b. In September 1793 the Prussians 
gained a victory In re over a bodv of French troops. 

Sec; T. Weiss, Pit must ns in tier h'ranunvnicil (I -inn;! sens, 1905). 

PIRMEZ, OCTAVE (tK v > -1883), Belgian author, was horn at 
Chatelineau in 1832. lie belonged to a well-known Belgian 
family, and his cousin, Fdouard Pirme/, was distinguished for 
his works on literary and political subjects. He lived an un- 
eventful life, at his chateau of Aenz, in Hainaut, where he died 
in May 1883. Pirmez was an ardent admirer of the French 
romantic ists. Ills works include Les Fcuillccs : pen sees et tnnxintcs 
(1862); Victor lingo (1893); fours dc solitude (TXb<)); Remo; 
Souvenirs d'un jrere (18S0); ft cures dc philosophic ( 18X1 ); and the 
posthumous Lettres d Jose (1884). These hooks form a history 
of his emotional life, and reveal an extreme melancholy. 

Sec Vie et corre sp andante d' Octave Pirme.: (1S8S), bv Adolphe 
Siret and Jose tie C'oppin. 

PIRNA, a town in the kingdom of Saxony, on the left hank of 
the Elbe, Tim. above Dresden, and on the railway to Bodenbach 
and Prague. Pop. (1905), 10.220. The town is regularly built, 
with promenades covering the site of the old fortifications; 
the most notable edifices are the fine Gothic parish church, built 
in the 16th century anti restored in 1800, and the old town hall. 
Excellent sandstone is found on both banks of the Elbe. There 
are manufactures of glass, machinery, cigars, pottery and enam- 
elled goods ; and there is a trade in grain, fruit and timber, mainly 
carried on by river, and a little shipbuilding. Pinna, originally 
a Slavonic settlement, was for many years in the alternate 
possesion of Bohemia and Meissen, but il became permanently 
united with the latter, and thus with Saxony, in 1405. T he 
Sonnenstein, a fortress on a commanding eminence above the 
town, was erected in the 16th century on the site of an older 
cattle by the elector of Saxony, Augustus T. It was once con- 
sidered the most important fortress on the Elbe, and successfully 
withstood the Swedes in 1639, 1 >1 it it was captured and dis- 
mantled hv the Prussians in 1758, and in 1813 was occupied by 
the French. 


See K. Hofmann, Zur Gcsehichte dry St idt Virmi (Pirna, 1 i ) ; 
E. Kilned, Fiihtet dutch I’irna (Pirna, 18N9); the V tint tide ulna h 
der Stadte Dresden and Pirna, edited by C. F. von I ’osern- Klett 
(Leipzig, 1875); ;nul the publications ot the Vcrein fin Geschuhte 
dev Stadt Pirna (l’irna, 1807 scq.). 

PIROGUE, or Pikac.ua (the French and Spanish fn ms respec- 
tively of a Caribbean word tor this type of vessel ; it ha - at various 
times taken many corrupt lorins, c.g. perniguu, pettiaugua, petty - 
oa gar), originally the native name of a vessel made b\ hollowing 
out the trunk of a tree, a “ dug out hence applied to nianv 
different developments of this type of vessel used in the West 
Indies and along the American coast. An early improvement 
was to split the “ dug-out " into two sections and insert a flat 
bottom of planking to widen it ; another form had a leeboard, was 
decked in at either end, and had two masts. 

PIRON, ALEXIS (ibXg- 1773), French epigrammatist and 
dramatist, was born at Dijon on the 9th of |ulv 1089. Ills 
father, Airne Piron, was an apothecary, who wrote \ erse in the 
Burgundian patois. Alexis began life as clerk and secretary to 
a banker, and then studied law. In 1719, when nearly thirty 
years old, he went to seek his fortune at Paris. A11 accident 
brought him money and notoriety. T he jealousy of the regular 
actors produced an edict restric ting the* Theatre de la Foire, or 
lic ensed booths at lair times, to a single* c haracter on the stage. 
None ot the ordinary writers for this theatre would attempt a 
monologue-drama for the purpose, and Piron made a great 
success with a piece called Arlequin Deucalion , representing 
Deucalion immediately alter the Deluge, amusing himself with 
recreating in succession the different types of man. In 1728 he* 
produced Les Fils ingrats (known later as L' Fa ole dc \ pens) at 
the ('oniedie Fran5ai.se. He attempted tragedy in CuHislhcue 
( 1730), Gustave l asa ( 1 733) and Fernand Codes ( 1 744). but none 
! of these succeeded, and Piron returned to comedy with La Metro - 
! manic (173S), in which the* hero, Damis, Millers from the verse 
j mania. Ilis most intimate associates at this time were Mile 
Quinault, the actress, and her iriornl Marie Therese Quen- 
! audnii, known as Mile dc- Bar. This lady was slightly older than 
; Piron and not beautiful, but after twenty years' acquaintance 
I he married her in 1741. lie died on the 21st ot January 1773, 

| in his eighty-fourth year. 1 le was elected in 1753 to the Academy, 

[ but his enemies raked up a c ertain Ode d Pnapc , dating fiom his 
j early clays, and induced Louis XV. to interpose his veto. Piron 
| however was pensioned, and during the last hall-century of his 
| life was never in any want. Ilis be.M title to remembrance lies 
j in his epigrams. The burlesque epitaph on himself, in wnich he 
ridicules the Academy — 

“(_T git Piron, qui no fut rien, 

P.is memo aeadeimcien ” — 

I is well known, while many other arc as brilliant. Grimm called 
him a ” machine a saillies.” 

Piron published Ins own theatrical works in 17.58, and after his 
death liis irimd ami literals’ exeeuloi, Nignley de Juvigny, pub- 
lished Ins l Furies completes. M. Bonhoinme produced a critical 
edition in 1850. completed by Poesies c hoi sirs it pieces i tied ties in 
1870. 

PIROT (Turkish Shehr-Kocy), a Servian town, 12A m. from the 
Bulgarian frontier at Tsaribrod, on the railway line between 
Xish and Sofia. Pop. (n)oo), 10, |2.S' Birot is the* seat of the 
prefecture for the department of the same name, with a tribunal, 
several schools and a custom-honUe. It is the only proper 
industrial town in Servia, lia\ ing numerous small lactones for 
the manufacture of thin cloth (\ hayak), woollen braid (. gay tan ), 
and especially carpets. Its carpels have* a great reputation in 
the Balkan Peninsula for their quaint designs, durability and 
freshness of colour. Pirot has a medieval fortress, believed to 
have been built on the site of the Roman fortress Quimedava , on 
the military road leading from Old Naissus to Philippopolis. 
The town is of great strategical importance, lor which reason 
the Russian plenipotentiaries at the Berlin congress (1878) 
stubbornly tried to include it within the Bulgarian frontier, 
while Austria and some other powers insisted that it should be 
given to Servia. In the war between Servia and Bulgaria in 
1885 the Bulgarians occupied and held it until the conclusion of 
peace. 
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PISA, a town, arehiepiscopal see and capital of a province of 
the juune name, Tuscany, Italy, on the Arno, 7 m. from the sea 1 
and .\i) m. west of Florence bv rail. Pop. ( i8<St), 42,779; (u>oo), 
(>1,270. It Mill retains its ancient walls, 6.1 m. in circuit, and is 
defended by a citadel on the south-west. The principal streets 
run alongside the river, and are lined with fine buildings. Besides 
the cathedral, the baptistery and the famous leaning Lower, tin 1 
city possesses several notable churches, as the Renaissance 
church of the Tuscan order of St Stephen, built in 1562 from 
plans by Vasari; San Niccolo, with a four-storeyed tower (1240), 
built by .Nhcola Pisano, and the tomb of John of Swabia, the 
pairieide; Santa ('aterina (12 (>2); Santa Maria della Spina, in 
the italo-Guthic style, built in 1240 and restored in 1872; San 
Sepolehro, erected in 1150 by Diotisalvi; Sun Francesco, with 
frescoes by Taddeo Gaddi ; and the basilica oi San Michele (loj8). 
Amongst the secular buildings may be mentioned the roval 
palace; the arcliiepiseopal palace; the palace of the order of St 
Slephen, built by Nirrola Bisano and reconstructed bv Vasari; 
the I'pezzinghi (lormcrly Lanfrcdueei) palace, built of Carrara 
marble in 1500; the Lanfranehi, Agostini and other palaces: 
the university (1472); a large hospital (1258); and fine market 
halls. There are statues to Cosimo I. (by J/ranca villa), Arch- 
duke Leopold and Ferdinand 1 . 'Hie city possesses also an 
academy ol the fine arts, with a gallery of paintings; and the 
university a library of 120,000 volumes, a natural history 
museum, botanical garden and agricultural schools. The univer- 
sil\ , founded in 1 44S, has faculties of law, medicine, mathematics 
and philosophy and literature, and is to this day one ot the most 
famous in 1 talv. 

Tin- architects of the cnlhedral were Jtn.sc hello and Kinaldn, 
both Italians, probably Pisans, It is in plan it Latin cross, with 
an liiLcuial length oi ^11-i ft. and a breadth ot 252 II. The: nave, 
log II. hi:>h, has double vaulted aides and the transept* single 
. 1 ish s ; and at the in t erst -et ion ol li.ueaiid transepts there is a rupida. 
The basilic a is still the predominant type, but the influence of 
the domed (.hurdles of Constantinople and the mosques of P.ilermo 
is iilso ;i]>paient. Hie pillars which supput t the nave ;ne of marble 
iioni Elba and Cicjlio; t ho -.e of the side aisles are the spoils of ancient 
Creek and Roman buildings brought by the Pisan galleys. Extern- 
, 1 1 1 y I he lined part ot the building is the wist front, m which the 
note strm k bv tin* range of .arches 1 unning round the base is repeated 
by four open arcades. Ol the lour doots liner are by John of 
I Jologna, who was greatly helped bv Franca villa, Tacea ;nid others; 
that of the south side, of milt li nldei date, is gem-tally supposed 
to be l lie work ot Pon.inin*. Ot the interior decorations it is enough 
to mention the altars of the nave, said to be alter designs by Michel- 
angelo, and tile mosaics in the dome and the apse, which weic among 
the latest: designs ot ('lniubue. The baptistery was completed 
on iy in 127S, and marred in l he ijth century bv the introduction 
of Gothic details. 'Pin* building is a circle 100 It. in diameter, 
and is covered with a com* sut mounted dome lyo It. high 011 which 
stands a statue ol St Kaniero. The lowest range ot semicircular 
arc ties consists of twenty columns and the second of sixty; and 
above Ibis is a row oi eighteen windows in the same style separu led 
bv as manv pilasters. In the, interior, which is suppm ted by lour 
pilasters and eight columns, the most striking lealures are the 
octagonal font and the hexagonal pulpit, erected in 1200 by Niccola 
Pisano. The campanile or “ leaning lower ot Pisa " is a lound 
tower, the noblest, according to Fireman, of the southern Roman- 
esque. Though the walls at the base ai e It. thick, and at the 
lop alxmt half as much, they fire constructed throughout of marble. 
The basement is surrounded by a range of semicircular niches sup- 
ported Rv hi teen ( olumiis, and alx>ve this rise six arcades with thirty 
columns each. The eighth storey, which contains the bells, is oi mm h 
smaller diameter than the rest of tin* lower, and has only twelve 
columns. 'Pile height of the tower is 179 it., but the ascent is 
easy bv a stair in the wall and the visitor hardly perceives the 
intimation till he reaches the top and I10111 the lower edge of the 
gallery looks “ down ” along the shaft receding to its bast*. The 
t» . we Means or deviates from the perpendicular, to a striking extent, 
which ti.is gradually increased ; it was 15 J ft. out of the perpendicular 
when measured in T820, and lO.f ft., in 1010. Pliere is no reason 
to suppose that the architects. Bo n an no and William ot Innsbruck, 
intended that the campanile should l_>e built in an oblique position; 
it would appear to have assumed it while the work was still in 
progress. The foundations are not more than 10 ft. deep, and their 
1 ircimilerenee only that of the tower. The Carnpo Santo. lying 
to the north of the calhedial, owes its origin to Ari hlushup Fbaldo 

1 In Strabo’s time it was •only 2 m. avvav, but the increase of 
the della at the mouth of the river has since then pushed forward 
the coast-line. 


(1188-1200), who made the spot peculiarly sacred by bringing 
lit ty three shiploads ol eaith iioin Mount Calvary. J In- building, 
erected in the Italian (inline style between I 2; 8 and I 283, by L;o- 
vanni Pisano, is of special interest chiefly lor its lamous 1 rescues. 

There are numerous industries, the most important being the 
manufacture of cottons. In the vicinity are the royal stud-farm 
(horses and dromedaries) of Caseine di San Rossore, and the 
mineral baths of San Giuliano, alkaline ferruginous, \\ it h tempera- 
ture i *.F’ to 105* 8° Fahr. At the mouth ot the Arno, joined 
to the citv bv a steam tramway, is the .seaside resort of Marina di 
l’isa, also known as Booca d'Arno, a well-known centre lor land- 
scape painters. 

The old town occupied the site of the ancient Liste on the 
right bank of the Arno. The foundation of Ptsae is bv tradition 
ascribed to a vci v remote period, and it was often (possibly only 
owing to tin* similarity ol name) believed to have beer, tonnded 
from Pisae in Elis. It is first mentioned in history as the pku e 
at which a Roman army from Sardinia, landed in 225 iu\, its 
; harbour being at the mouth of the south branch of the Arno, 
i north of Livorno. Being situated on the coast road (Via 
! Aemilia) it was important as a frontier lortress against Liguria, 

! to which, and not to Etruria, it reallv belonged, perhaps, up to 
I tin 1 time, of Sulla, the actual boundary Iving between it and Yadu 
| Vokiterranu (mod. Vada). It became a colony in 1S0 n.C., and 
I was important for the fertility of its territory, for its quarries, 

! and for the timber it yielded for ship-building. Augustus gave 
1 it the name of Uolonia Julia Bisana; his grandsons Gains and 
, Lucius were patrons of the colony, and after their death munu- 
! incuts were erected in their honour, as is recorded in two long 
j inscriptions still extant. Greek \asrs have been found withrn 
! the citv itself, seeming to point to the pn.senee of Etruscan 
j tombs (G. Ghirardini in A e/L/V dt'gli Scavi, iSq2, 347); but no 
' remains now exist except of the Roman period - some scanty 
ruins of baths and of a temple, while the Biazza dci Cavalieri 
follows the outline of the ancient theatre. 

See li. Iiormaim, ('(»'/>. iJiuJ’. m. 272 (iSSS). 

Little is known ol the history of Bisa during the barbarian 
invasions, but it is an ascertained iaet that it w*t.x one ot the first 
towns to regain its independent e. Under the IRzantine 
dominion Bisa, like many other of the maritime cities oi Ital\, 
prolited by the weakness of the government at Constantinople 
to reassert its strength. And even during the first years of the 
harsh Lombard rule the need recognized by these oppressors ot 
defending the Italian coast irom the attacks of the Byzantines 
was favourable to the development of the Bisan nav\. Few 
particulars are extant concerning the real condition ot tin* town; 
lmt we occasional! v find Bisa mentioned, almost as though it 
were an independent city, at moments when Italy was over- 
whelmed by the greatest calamities. According to AmaiTs 
happy expression, “ it was already independent. b\ sea, while 
still enslaved on land." Its prosperity notably declined after 
the establishment of the Lombard rule and under the Franks. 
It again began to flourish under the marquises of Tuscany, who 
governed it in the name ol the emperor. 

In 1004 we find records of a war between Lisa and Lucca, 
which, according to Muratori, was the first waged between 
Italian cities in the middle ages. But the military development 
and retd importance of Bisa in the 11th century must be attri- 
buted to the continuous and desperate struggle it maintained 
against the tideol Saracenic in\ asion from Sicily. And, although 
the numerous legends and fables oi the old chroniclers disguise 
the true history of this struggle, they serve to attest the im- 
portance of Bisa in those da\s. In 1004 the Saracens forced the 
gates and sacked a quarter of the town; and in 1011 they re- 
newed the attack. But the Bisan s repulsed them and assumed 
the offensive in Calabria, Sicily, and even in Africa. Still more 
memorable was the expedition afterwards undertaken by the 
united forces of Bisa and Genoa against Mogahid. better known 
in the Italian chronicles as Mugcto. This Musleiy chief had 
made himself master of Sardinia, and was driven thence by the 
allied fleets in 1015. Again invading the island, he was again 
1 attacked and defeated by the same adversaries, leaving a 
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brother and son. or, as some authorities aver, a wife and son. 
prisoners in their hands. .Sardinia continued to lu* governed 
bvnatiw “ judges” who were like petty sovereigns, but were 
now subject to the swa\ * »t Pisa. This was the primary eause 
ot the jealousv ot the Genoese, and ot the wars afterwards 
made by them upon P;>a and earried on until its power 
w is crusheil. Meanwhile the Pisans flourished more and 
more, and continued hostilities against the Saracens. In to(>2 
their ships returned from Palermo laden with spoil. Thus 
il is not surprising that Pisa should already have had its own 
('ode of laws (Cotisuehidiui di mure). which in 1075 were 
approved bv Gregors VII.. arid in irSi ('onfirmed bv a patent 
from the emperor ITenrv I\ a document which mentions for 
t!ie first time the evisieme of a magistrate analogous to the 
consuls of the republic, although the latter, aerordmg to some 
writers, alre.idv existed m Pisa as earl\ as the vear 1080; the 
point, however, is doubtful, and other writers place the first 
authentic mention of the consuls in the year ion]. 1 The oldest 
of Pisan statutes still extant is the Breve dci consnli di mure of 

I I C)2. 

In logo the Pisans joitvd in the second crusade, proved their 
valour at the 1 apt 11 re of Jerusalem . and derived main common ial 
adwintages from it; for within a short time thev had banks, 
( unsnls. warehouse and privileges ot all kinds in everv Pastern 
port, d ims, while tin* « ommune o! Pisa was still under the rule 
of the marquises of Tustanv, all negotiations with it were 
carried on as with an independent state officially represented 
bv the ari hbishop and I'un.aib. The aristocrats were the 
dominant parts, and filled the highest ofTu es of the repuhlie. 
which, in the 12‘h <enturv. rose to great power, both on sea and 
land. b\ its warn with the Lucchcse. (ienoese and Moslems. In 

I I lo Pi s.t made peace with lama after six \ ears ot (ontinuous 
hostilities. And in the vears 1113 and 1115 it achieved a still 
greater enterprise, The Pisan fleet of three hundred sail, unii- 
m mded bv the archbishop Pietro Morieoni, attacked the 
Malearie Isles, where as mam as 20,000 ( hristians were said to 
be Icdd captive bv the Moslems, and returned loaded with spoil 
and with a multitude of Christian and Moslem prisoners. The 
Jormrr were s* t at lihertv or ran-omed. and 111110111; the latter 
was the la -4 descendant of the reigning dvna 4 s*. The chief 
i*in'.ii h who iiad goserned Majorca perished in the siege. Jm- 
medi.itely afterwards th.e Fourteen Years’ W ar with (ienoa broke 
out. The two republics contested the dominion of the sea, and 
both claimed supreme power over the islands of (orsha and 
Sardinia. A papal edict awarding the supremacy ot C orsica 
to the Pisan rhun h proved Miilieicnt cause for the war, w hic h 
went on from tttS to 11^2. Then Innocent II. transferred the 
supremaev over part of Corsica to the* (ienoese church, and 
compensated Pisa bv grants in Sardinia and elsewhere. Accord- 
inglv. togratifv the pope and the emperor Pot hair IP, the Pisans 
entered the Neapolitan territorv to I'onihat the Neumans. Thev 
aided in the ' igorous defence of tlie < itv of Naple s, and twice 
attacked and pillaged Amalfi, in 1 145 and 1 147, with such effec t 
that th<* town never regained its prosperitv. It has been said 
that the (npv ot the Pande< ts then taken 1 >\* the Pisans from 
Amalfi win tlv first known to them, but in fact thev were alreadv 
acquainted with those laws. Th« war with (ienoa never came 
to a real end. Even after the retaking of Jerusalem bv the 
Moslems ( t 1 .s 7 > th(* Pisans and (ienoese* again met in conflict 
in the East, and performed many deeds ot valour. They were 
always rcadv to come to blows, and ;;ave still more signal proofs 
of their enmity during the Sicilian War in be half of the emperor 
Hcnrv VI. From that moment it was plain that there could 
be no lasting peace between these rival powers until the one or 
the otfter should be crushed. The greatness and wealth of the 
Pisans at' this period of their hbtorv is proved bv the erection of 
tlr* no!)le buildings bv which the ir < its- is adorned. 'Hie founda- 

1 It must 1 e remembered that 1 1 1« ■ Pisans and Florentines elated 
the :>»*cinniK‘{ ot the vear ab inrarnutume. i c. from the 25II1 of March. 
I hit the Florentines dated it from the 25U1 following and the Pisans 
from l lit; 2 ; }Lh of March preceding tie* commencement o f the common 
V'.*ar. The new or common 4 ylc \\m. adopted throughout. Tuscany 
in the year 1750. 


lions of the cathedral were laid in 10O3, and its e nnsecrat ion 
took place in 1 1 1 S ; the baptistery was begun in ns2,and the 
campanile (the famous leaning tower) in 1174. And all three 
magnificent structures were mainly the work ol Pisan aiti.ds. 
who gave new life to Italian architecture, as thc\ afterwards 
renewed the art of sculpture. 

It is asserted by some writers, especiallv bv Tronci, that in the 
12th century Pisa adopted a more democratic form of govern 
ment. Put in tact the thief authority was still \ < 4cd in the 
nobles, who, both in Pisa and in Sardinia, exen iscd almost 
sovereign power. They formed the real strength of the republic, 
and kept it faithful to the empire and the (ihihcllinc partv. 
The Guelph and popular element which constituted the force 
and prosperitv of Florence was hostile; to Pisa, and led to it s 
downfall. The independence of the former ( itv w.is ol much 
later origin, unlv dating lrom the death of ( omit css Matilda 
(111O. but it rapidlv rose to an ever-increasing power, and to 
inevitable rivalry with Pisa. Owing to the political and com- 
mercial interests binding Florence to the Roman court, the Guelph 
element naturally prevailed there, while the growth of its trade 
and commerce ne< cssarilv compelled that state to < ueroaeh on 
waters subject to Pisan rule. And, although Pisa had hitheito 
been able to oppose a glorious resistant e to Genoa and bueea. it 
was not so easy to continue the struggle when its enemies were 
ba< ked bv the arms and political wisdom ot the Finn ntines, who 
were skilled in obtaining powerful allies. 'The chronit lers 
ascribe the first war with Florence, which broke out in 1222. 
to a must ridiculous motive. The ambassadors of tin rival suites 
in Rome are said to have quarrelled about a laptlog. This 
merely shows that there were already so many general and 
permanent reasons tor war that no special cause wa-* needed to 
provoke it. In 122S the Pisans met and defeated the united 
forces of Florence and Lmca near Parga in the Garfagnana, and 
at the same time they despatched fifty-two galleys to assist 
Frederick II. in his expedition to the Fast. Shortiv after this 
they renewed hostilities with the Genoese on ac< mini of Sardinia. 
The judges who governed the island were always at strife, and, 
as some of them applied to Pisa and some to Genoa for assistance 
again 4 one another, the Italian seas were once more stained with 
blood, and the war burst out again and again, down to i2=a,\ 
when it terminated in the dec isi\e \ i< tore of the Pisans and the 
consolidation of their supremacy in Sardinia. Put meanwhile 
Florence had made alliance with Genoa, Lucca and all tlu 
Guelph cities of Tuscany against its (ihihcllinc rival. 'The pope 
had excommunicated Frederick 11 . and all his adherents. And, 
a-s a crowning disaster, the death of Frederick in 1250 proved a 
mortal blow to the Italian Ghibelline cause. Nevertheless, tie* 
Pisans were undaunted. Summoning Siena, Pistoia and the 
Florentine exiles to their aid, thev boldlv faced their foe, but 
were defeated in 1254. Soon after this date we find the old 
aristocratic government of Pisa replaced bv a more popular 
form. Instead ol the consuls there were now r twelve cMts 
( air.inui ); besides the pudesta, there was a < aptuin of the people; 
and there was a general council as well as a senate of fortv 
members. 'Hie rout of the Tuscan Guelphs on the field ol Monta 
perto (12O0) restored the fortunes of Pisa. Put the battle ol 
Pcnevcnto (1266), where Manfred fell, and the rout of Taglia- 
(•07.Z0 (12OS), sealing the ruin of tie* house of I lolienstaufen in 
Italy and the triumph of that of Anjou, were latal to Pisa. Fur 
the republic had always Mded with the empire and favoured 
Gonradin. whose cruel end struck terror into the GhiluTine 
faction. The pope liui led an edict against the Pisans and 
tried to deprive them of Sardinia., while their merchants were 
driven from Sicily by the Angevins. The internal condition ol 
the eit v was affected !>v these events. Owing to the increasing 
influence ol the Guelph and popular side, to which the more 
ambitious nobles began to adhere for the furtherance of personal 
aims, the aristocratic Ghihellim* parts' was rapidlv losing ground. 
The fir 4 man to step to the front at tins momenl was Fount 
1 golino della Gherurdesca of the powerful house of that nanv\ 
He had become the virtual head of the repuhlie, and. in order 
to preserve it-, independence and his own sway, inclined to the 
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Guelphs and the popular party, in spite oi the Ghibelline tradi- 
tions <4 liis rare. Hr was supported by his kinsman Giovanni 
Vist onti, judge ol Gallura; but almost all the other great lami 
vowed eternal hatred against him, and proclaimed him a 
traitor to his parly, his country and his kin. So in 1274 he and 
Visronti wen driven into exile. Both then joined the Florentines, 
took part in ihe war against their native city, and laid waste its 
sut mum line territories. In 1270 the Pisans were compelled to 
agree to yen grie\ ous terms — to exempt Florentine merchandise 
from all harbour dues, to yield certain strongholds to Lim a, and 
to permit the return of ('mint Cgolino, whose houses they had 
burnt, and whose lands the\ had confiscated. Thus the count 
again became a powcrtul leader in Pisa. Visconti, however, was 
deed. 

This was the moment chosen bv Genoa for a desperate and 
de« isive simple with her perpetual rival. For some years the 
hostile fleet continued to harass each other and engage in pettv 
skirmishes, as il to measure their strength and prepare for a final 
effort. On the bth of August 12S4 the great battle of Meloria 
took place, llcte severity two Pisan galleys engaged eighty - 
eight Genoese, and half the Pisan fleet was destroyed. The 
chroniclers speak of 5000 killed and if, 000 prisoners; and. 
although these figures must be exaggerated, so great was the 
number of captives taken by the Genoese as to give rise to the 
saving — To see Pisa, vuu must now go to Genoa." This 
tleft.it crushed the power of Pisa. She had lost her dominion 
over the sea, and the Tuscan Guelphs again joined in attacking 
her bv land, ('mini Lgolino had taken part in the battle ol 
\h imia and was accused of treachery. At the height ol his 
country's disasters he sought to confirm his own power bv making 
Vrms with the Florentines, by yielding certain castles to Jama. , 
mid by ueglet ting to conclude negotiations with the Genoese tor j 
the release ol the prisoners, lest these should all prove more or i 
I* ss host ilc to himself. This excited a storm of opposition against 1 
him. 'The anhbishop Ruggicri, having put himself at the head 
m the nobles, was elected podesta by the Lanfranehi, Sismondi 
and Gnalandi. and a section oi the popular party. The city was 
nhmged into civil war. The great bell of the commune c died 
together the adherents of the anhbishop; the bell of the people 
summoned the partisans of the count. After a day's fighting 
(|uiv 1, 1 2SX) the count, his two sons and his two grandson-, 
were ( aptured in the palazzo del popolo (or town hall), and east 
into a tower belonging to the Gnalandi and known as the 
" Tower of the Seven Streets." Here they were all left to die of 
hunger. Their tragic end was afterwards immortalized in the 
ihvnni Couimcdia . The sympathies of Dante Alighitri, the 
Florentine patriot and h>e ol Rome, were naturally in favour of 
the victims of an aristoeratie prelate, opposed to all reconciliation 
w it h Florence. 

The Florentines were now allied with Lucca and Genoa, and 
a few of their vessels succeeded in having an entry into the Pisan 
port, blocked it with sunken boats, and seized its towers. Their 
own internal dissensions of 1295 put a stop to the campaign, 
bill not belorc they had coni ludcd an advantageous peace. 

hey and all the members the Guelph League were freed from 
all imposts in Pisa and its port. Jn addition to these privileges 
the Genoese also held Corsica and part oi Sardinia; and through- 
out the island of Klba they were exempted from every tax. 

; hey likewise* received a ransom of ifio,ooo lire for their Pisan 
; isnners. These were no longer numerous, many having suc- 
1 umbed to the hardships and sufferings ol all kinds to which 
they had been exposed. 

In 1412 the arrival ol the emperor Henry VJ 1 . gladdened the 
hearts of the Pisans, but his sudden death in 1313 again over 
thiew their hopes. He was interred at Pisa, and L'guec ione della 
Faggiuola remained as imperial lieutenant, was elected podesta 
and captain of the people, and thus became virtual lord of the 
city. As a Ghibelline chief of valour and renown he was able 
to restore the military prestige of the Pisans, who under his com- 
mand raptured Lucca and defeated the Florentines at Montecatini 
on ihe 29th of August 1315. So tyrannical, however, was his 
rule that in 1 3 1 0 he was expelled by the popular fury. But 


Pisa's freedom was for ever lost. He was succeeded by other 
lords or tyrants, of whom the most renowned was ( astrueeio 
Castra< aiie, a political and military adventurer of much the same 
.tamp as Cguccione himself. \\ ith the help of Louis the Bava- 
rian, Cast nice io became lord of Lucca and Lisa, and was victorious 
over the Momitines; but his prematun death in 132S again left 
• the city a prev to the conflicts oi opposing tactions. New lords, 

I or pettv tvrants, rose to power in turn during this period of civil 
discord, but the military valour «>t ihe Pisans was not yet 
extinguished. By sea they wen* almost impotent Corsica and 
I Sardinia were lost to them tor ever; but they were still formidable 
j bv land. In 1341 they besieged Luu a in order to prevent the 
I entry of the Florentines, to whom the city had been sold tor 
| 250,000 florins bv the powcrtul Mastino della Si ala. Aided by 
their Milanese, Mantuan and Paduan allies, they gave battle to 
their rivals, put them to rout at Altopascio (Oct. 2), and 
then again excluded them from their port. Thereupon the 
Morcnlines obtained Porto Talamone from Siena and established 
a navy of their own. Bv this means they were enabled to capture 
the island of Giglio, and. attacking the Pisan harbour, tarried off 
its chains, bore them in triumph to Florence, and suspended them 
in front of the baptistery, where they remained until 1848. 

! Then, in pledge of the brotherhood ol all Italian t ities, they were 
given back to Pisa, and plated in the (ampo Santo. 

The war was now’ carried on by the free companies with varying 
I fortune, but always more or less to the hurt of the Pisans. In 
1301* Luica was taken Iroin them by the emperor Charles IV.; 
and afterwards Giovan Galeazzo Yisi onti, known as the t aunt of 
Virtu, determined to forward his ambitious designs upon the 
whole of Italy by wresting Pisa from the Cambaeorti. fur at 
this time the lonfliets of the Kaspanti faction, headed by the 
Ghcrnrdesca, with the Bcrgdini led by the Gainbacorti, had left 
the latter family masters of the tit} 1 . At Visconti’s instigation 
Piero Gambacorti, the ruler of the moment, was treat heroin* ly 
assassinated by Jacopo d'Appiano, who sui < ceded him as l\ ri nt 
ol Pisa, and bequeathed the state to his son Gherardo. 1 he latter, 
a man of interior ability and daring, sold Pisa to the count of 
! Virtu, receiving in exchange 200,000 florins, llombino, and ihe 
| islands of Klba, Pianosa and Monte Cristo. Thus in 1 .991 
| Visconti took possession ol Pisa, and lclt it to bis natural ton 
Gabriele Maria Yis<onti, who was allerwards expelled from its 
gates. Bui even dunng this century of disaster the Pis.uis 
continued to cherish noi only commerce, but also the line arts. 
In the year 1278 they had entrusted the* erection of their line 
(ampo Santo to Niccola and Giovanni Pisano, bv whom the 
architectural part ol it was computed towards the end of the 
1 century. In the following year t lit* first artists of Italy wen* 

1 engaged ill its decoration, and the celebrated frescoes attributed 
to t )rc agna {(j.v.) were painted on its walls. Others wen* alter- 
: ward.-, supplied by Berm/zo Gn/zoli and men of lesser note, and 
the labour of ornamentation was on b disc ontinued in 1464. 

Meanwhile, in 140(1, the Florentines made another attack upon 
: Pisa, besieging it simultaneously by sea and land. Owing to 
| the starving condition of its defenders, and aided by the treachery 
I of Giovanni Gambacorti., they entered the city in triumph on 
the nth of October, and sought to " < rush every germ of rebellion 
and drive out its citizens by measures of the utmost harshness 
and cruelty." Such were the orders sent by the Ten of War to 
the representatives of the Florentine government in Pisa, and 
such was then the established policy of every Italian state. 

( onset] lien tly for a long time there was a continual stream of 
emigration from Pisa. The Medici pursued a huiuaner <ouise. 
Jn 1472 Lorenzo the Magnificent tried to restore tin* am ient 
renown of the Pisan university. To that end he filled it with 
celebrated scholars, and, leaving only a few < hairs of letters and 
philosophy in Flnrem e, compelled the i* J oren tines to resort to 
Pisa for the prosecution of their studies. But nothing muld 
now allar the inextinguishable hatred of the conquered people. 
When Charles V J 1 1 . made his des< ent into Italy in 1474, and came 
to Sar/ana on his wav to Tuscany, he was welcomed by the Pisans 
with the greatest demonstrations of joy. And, although that 
monarch was ostensibly the friend of Florence, they did not 
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hesitav, evt n in his presence, in assert their own independence, I 
nnd. cast ng the Florentine ensign, the Mar/occo, into the 
Arne, made instant preparations for war. Let ween 1400 j 
.m l 150^ they heroically withstood three sieves and repulsed 
three attacking armies. Hut their adversaries always returned 
to the a^ault. and, what was wo v se, y*\rly laid waste 1 , their 
territories and destroyed all their crons. Snderim, who was 
perpetual gonfalonier of Florence, and Machiavelli. the secretary 
of the Fen. urged on the war. In 1300 Muirntc emamptd her 
forces on thiee sides of the distressed city, which at last, reduced 
to e\t 1 emit v hv famine, w.i.-> < ompelled to surrender on the 
Xtb of (line 15014. Theineiorth the Florentines remained lords 
of IV-a. Hut now, mamlv owing to tlie efforts of Soderini and 
Maehiavelli, the conquerors showed great magnanimity. I hey 
brought with them large stores of provisions, which wen* freely 
distributed to .di : they tried to succour the suffering populace in 
everv wav. and gave other assistance to the wealthier (lasses. 
N evert h •!« “ . emigration rontinued even on a larger scale than 
in 1400, ;md the real history « «f Hisa mav be said to have* (aided. 
In Nap’ u: Palermo, in all parts of Italy. Switzerland and the 
south of France, we still find the names of Pisan families who 
quitted their beloved home at that time. The Florentines 
immediately built a new citadel, and this was a great bitterness 
to the pi^um. '1 he Medici, however, remained well disposed 
toward*- the c ity. la o X. was an a< tive patron of the university, 
but it ;".. r :U'i declined after his death. The grand duke fosmo 1., 
a genu in*- -talesman. not onlv restored the university, but 
instituted t!i»* *• ufii/io dei fossi.” or drainage 1 office for the 
reclamation of marsh lands, and founded the knighthood of 
St Stephen. This older played a noble part in the protection of 
Tuscan eomiivire, hv fighting the 1 Barba ry pirates and establish- 
ing the prestige of the grand ducal navv (sec Mh>ki). Under 
the su»*( ecduig Medici, Pisa’s fortunes steadih r declined. 
Ferdinand !. initiated a few public works there, and above all 
restored tin 1 cathedral, which had been partly destroyed by fire 
in 1505. The-e circa rv times, however, arc 1 brightened bv one 
glorious name that of Galileo Galilei. 

The population ot Pisa within the wails had been red tired 
m 1 5 5 1 to S57 j souls, and by 1745 it had only risen to the 
number <»f 1 2, 400. Under the house nl Lorraine, or more correctly 
during the reign of that enlightened reformer the grand duke 
Peter Leopold ( 1 7*\v- 1 7u°), Pisa shared in the general prosperity 
ol Tuscany, and its population constantly increased. Hv 1X40 
it contained 21,070 souls, exclusive of the suburbs and outlying 
(list ricts. 

■\r i c.* 'Cl i irs — Panin TnH'ri, Annafi di edited by ]'. V. 

MonL./io [1 vols., Lilt (.a. which comes down to 1840; 

Kanien Gr.is-i, Pisa t Ic sue adiacire (Lisa, 1851), which is ;i 
useful iusioiual *2 1 1 1 « I * • ; Konciom, “ l-toii** Pisane,’* in tlie Aichivia 
stnyiro italiano, ml. vi,. pt. 1; ( ‘r« »n«»t:h«* Picnic," in tin- same 

Aiclnvio , vol. vi.. pt. 2; lor the e.ulr ('institution of the (Hv. see 
G. Vol pc’s St win sitllc ishtu :mni , 1 nmuihtli dt J*isa (Lis.i. 1002). 
and foi tlie laws, !•. lionaim’s Statuti nirAi/i della cilia di Pi .a 
(] vols., I ]<>i ence, 1871, Ac.). The maniime and (ommemal 
history <4 the fepubln 1-1 dealt with in A. S(_li«i ill )(•’-. M/; KonsuUit 
lies Me, 1 c . m Pisa (Leipzig, i.SNS) and in i\\wh\^k\\ Xur l-.ntstchunL^- 
grst hicl't* >h s K aisu/ak; in den Conimunen Snrd- und Mi/tel /lain ns 
(Berlin, i.v.yi; (dr the monmneiits and inscriptions see A. I >a 1 
Monona, Pi.it ilhidmta (Leghorn, T812) and G. i\. <le lltms’s 
Lt< Monument* dr Pise an nn>vi n > j t e (Lair-., 1800); also Kept til's 
DiziOriitno L;e‘*';y.ifu d della Toania. ve. “ Li-a.” For I».m1«-'s 
connexion with Lis.i, see Dante r 1 Pisani, l>v Giovanni Stor/a 
(Pisa, 187s). Among the more recent historical guides to Lisa 
ot a popular ch.Li.u ter \ i J, he Sforv <>f I*i\a and Lucca , hv Janet 
Koss and Nellie Krit Ii-.cn, in I )eiif X Medieval Towns " (London, 1 
1 «/>/), und T. 13 . Supino's Pisa, in the “ Italia artistica Series ” 

(L. V.) 

PISA, COUNCIL OF (1400). The great schism of the west 
had already IfdSSfefl thirty years, and tlie efforts which had been 
made to restorirfinity within the Church by the simultaneous 
resignation of th(? two rival pontiffs had been in vain, when in the 
spring of i^oS, the state of affairs being desperate, the idea arose . 
of assembling a council to effect a union without theco operation 
of the popes. Tti& initiative came from those eardipnls who had 
one after the otner seceded either from Gregory NIL or: 
Benedict XIII. They were forestalled bv the popes, who each I 


summoned a council, the former to Uividale (in Friuli), the 
latter to Perpignan, so the dissident cardinals sent mu antedated 
letters inviting C hristendom to assemble at Pisa on the 25th 
of March 1 jot). Their appeal met wdth a response in a great 
pari of Italy, France, Navarre, Portugal and England, and in 
Germany in the states subject to Weneeslas king of the Homans, 
the electors of Cologne nnd Mainz, the margrave of Branden- 
burg, (Xe. For a time the number of the lathers exceeded five 
hundred. 

The day after the opening of the council, proceedings were 
started against the two popes, who, it was agreed, were I o be 
eliminated. An act of accusation, containing in 47 . n ti< les the 
ehict complaints against them, was read out to the people; not 
only their poli( v, but their orthodoxy was attacked, and there 
was even an insinuation of sorcery* The reason is, that in order 
to depose them with some show* of legality, it was nei essnrv, as a 
preliminary, to convict them of heresy, and it began to be seen 
that their tenacity of power, and the ruses by which they evaded 
the necessity of abdicating, however harmful might he their 
consequences, did not in themselves constitute a clearly defined 
heresy. On the 5th of June 140c) was read the dcfmiti\ e sentem e : 
that as heretic s, and therefore separated from the Chun h, Pedro 
de Luna (Benedict XIII.) and Angelo Uorrario (Gregory XI 1 .) 
were ipso jiuto deposed from any office; tiny must not be 
obeyed, nor assisted, nor harboured. In the course of the 
rejoicings which followed this sentence among the populace of 
Pisa, occurred the somewhat scandalous event of the burning 
of two images erowmed with parchment mitres, representing 
Gregory XII. and Benedict XJII. II was in vain that the 
ambassadors of Benedict XIII. presented themselves at Pisa. 
The crowd greeted their arrival with mockery and derision, and 
being treated as the envoys of heretics they escaped without 
having obtained .1 hearing. 

Jn order to complete their task the cardinals present at. Pisa, 
authorized bv delegation of the council, shut themselves up in 
| coni lave, and elec ted one of their number, Peter PJiilarges, 
cardinal of Milan, as the new pope, who assumed the name of 
Alexander V. They had Imped to save the Church, but unfortun- 
ately the result of their efforts, generous as they were, was that 
the schism increased in bitterness, and that instead of the unitv 
for which the Church craved, three popes continued to flourish. 
Both the deposed pontiffs protested against the legality of the 
Council of Pisa; each had numerous partisans, and the thesis, 
constructed rather to meet the exigencies of the rase, which 
attributed to a synod assembled by the cardinals the right of 
constituting itself judge of a sovereign pontiff, was iar from being 
established. 

Originally the Council of Pisa was to have occupied itself not 
only with effecting the union, but also with the reform of the 
Church. As a matter of fact, it confined itself to expressing 
certain desiderata in a 11 Iibellns suppliratorius ” which it sub- 
mit ted to thi 1 new pope. Alexander V. only partially acceded 
to these demands, many of which constituted serious encroach 
ments on the prerogative of tlie Holy See; he then de< hired the 
work of reform suspended, and dissolved tlu? council (August 7, 
J4° ( 0- 

See Jacques Lenfnnt, Histoiyr du emu tie de T*ise (UticdiL. 17 Hi; 
Mansi, CanriL, xwti.; L. Stulir, Die ()i xamsatmn und (icsihifis- 
oydnmif' drs Pisanev und kondanrev K<<n iL s (SGiwenn, iSqi); N. 
V.d-iN. La lAance el Ic i;iiind u Jiisnie d’oindent , iv. 3 107. 173 s( q. 
(L.IIIS. K)(> 2 ). (N. V.) 

PISACA LANGUAGES, the 1 name which has been given to a 
family of language's spoken immediately to the. south of the 
Hindu Kush, and north of the frontier of British India. The 
family includes the group of Kafir languages spoken in Kafiristan, 
Khowar, spoken in the Chitral country, and the group of SfiTna 
languages, which includes the ShTna of Gilgit, KdhistanT, spoken 
in the Kohistans of the Indus and Swot rivers, and Kashmiri. 
Of all these Kashmiri is the only one which has received any 
literary cultivation, and of which the number of speakers is 
known. The Pisara languages are Aryan bv origin, but are 
neither Iranian nor lndo-Aryan. (See Indo-Ahvax La ngu ac.es 
and Kashmiri.) (G. A. Gr.) 
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PISACANE, CARLO, fluke of San Giovanni (t.SfS 1857), 
Italian revolutionary, was horn at Naples, and entered tin* 
Neapolitan annv in 1840; hut having become imbued with 
Mu/ziniaii ideas he emigrated in 1847, and after a short star 
in K11.4l.1nd and Id’.tm e served in the Krenrh armv in Algeria. 
'Du* revolution of 184S recalled him to Italy; he plaved a part 
in the briet hut glorious history of the Roman Republic, and was 
tin- life and mhiI oi the war commission in tli(‘ defence of the eitv. 
After its capture by the French he again went into exile, first to 
London and then to Genoa, maintaining himself by leaching, 
i h* rcgardi d the rule of the house of Savoy as no better than that 
of Austria. When Mazzini, undeterred by the failure o the 
abortivi M dan rising on the btliof Kebruary 1853, determined to 
organize an expedition to provoke a rising in the Neapolitan 
kingdom, I’isaeane offered Jiimself for the task, and sailed from 
Genoa with a few followers (including Giovanni Nieutera) on 
board the “ ( agliari ” on the 25th of June 1857. Thev landed 
< n the island of Ponza, where the guards were overpowered 
and some hnruFeds of prisoners liberated, and on the 28th 
airbed at Sapri in (alabria and attempted to reach the Cilento. 
Put hardb any assistance from the inhabitants was forthcoming, 
a:id the invaders were quickly overpowered, Pisaeanc himself 
being kill* cl. 

Sr ■ B. Yi. Bifoiti, La Sprdizionc di Saf'vi (Salerno, 1007). 

PISAN, CHRISTINE DE (146 \-r. 1430), French poet, of 
Indian birth, was born at Venire in 1 46 \ . When she was our 
years old she was brought to her father, a councillor of the 
Venetian Republic, in Paris, where he held office as astrologer 
to Charles V. Ai lit teen Christine married iftienne du Pastel, 
who became ChaHrs’s notary and secretary. Alter the kings 
death in 1 4N0 Jierfather lost his appointment, and died soon after; 
and when Christine's husband died in 1489 she found herself 
without a proteit.ir, and with three children depending on her. 
This determined her to have recourse to letters as a means of 
livelihood. Her hist ballads were written 1o the memory of her 
husband, and as love poems were the fashion she continued to 
write others hu\, virelais, rondeaux and jeux d vendre though 
she took the precaution to assure her readers (('enf halades , No. 
50) that they were merely exercises. In i4<)<) she began to studv 
the Latin poets, and between that time and T.105, as she herself 
dei lares, she composed some fifteen important works, chiefly 
in prose, besides minor pieces, 'flu* earl of Salisbury, who was in 
Paris oil the occasion of the marriage of Richard Id. with Isabella 
of France (1406), took her cider son, Jean du Pastel (b. T484), 
and Haired him as his own; the boy, after Salisbury’s death 
(1400), being received by Philip of burgundy, at whose dr-ire 
Christine wrote Le Livre des jaitz ft bonnes mceurs du savin' r °y 
Charles 1 (1 {05), valuable as a first-hand picture of Charles V. 
and his court. Her Mutation de fortune , in which she finds 
room tor a great deal of history and philosophy, was presented to 
the same patron on New* Year’s Day 1404. It possesses an 
introduction of great autobiographical interest. Jn J.a l r is ion 
( 1405) she tells jier own history, by way of defence against those 
who objected to her pretensions as a moralist, ilenrv IV. of 
England desired her to ma!?e his court her home, and she received 
a like invitation from Galca/zo Visconti, tyrant of Milan. She 
preferred, however, to remain in France, where she enjoyed the 
favour of Charles VI., the dukes of Perry and Burgundy, the 
duchess of Bourbon and others. 

Christine was a < hampimi of her own sex. Tn her Dii de la 
rose (1402) she describes an order of the rose, the members of 
which bind themselves by vow to defend the honour of women. 
Her Epitrr an dieu d' amour ( 1400) is a defence of women against 
the satire of Jean de Meun, and initiated a prolonged dispute u it h 
two great scholars of her time, Jean de Montreuil (d. 1415) and 
Gontliier Col, who undertook the defence of the Roman de la 
rose. Christine wrote about 1407 two books for women. La 
Cite des dames and Le Livre des trois vert us, or Le Tresor de la 
cite des dames. She was devoted to her adopted country. 
1 luring the < ivil wars she wrote a Lamentation (1410) and a Livre 

1 Sec C. P. Pel i lot, Collection lomplete des mcmoircs telatifs a 
V hi stone de l-iainc (1st series, voL. \. ami vi., 1819, cXe.). 


de la paix (1412 1414), but after the disasters of the campaign 
of Agincourt she retired to a convent. We have no more of her 
work until L420, when she broke her silence to write a song 
in honour of (nan of Arc*. Of the circ umstances of her death 
nothing is known but it probably took place about this time. 
Her Cite des dames contains many interesting contemporary 
portraits, and her Livre des trois vertus contains details of 
domestic life in the France of the early 15th century not 
supplied by more formal historians. 

Her poems wore edited bv Maurice Kov lor IlieSociete des anciens 
Text cs Iramyiis (18S0, ,Vt .). and her Livie du i ketnin du long < stude, 
by Puschcl (Berlin, 1887). Theic are monographs by Kaimoml 
Thomassy (Paris, iS-pS); L. M. D. Kobineau (Saint Oincr, 1882); 
and third rich lvocli ((h’.slar, 1885). It is possible that Jean Pastel, 
i who was chronicler oi Prance under Louis XL, was Christine's 
; grandson. Ilocileve imitated her Epitrr au then d’ amour, in his 
■ " Letter of Cupid " (Chaucerian , ami other Pieces, ed. W. W. Skeat. 
1807). A translation of her JZpitie d'Othia was made (c. 1440) 
bv Stephen Si rope for ins stepfather, Sir John Fustolt. and is pre 
1 served 111 a MS. at Lonnie. it. 1 his was edited (1004) tor tin.* Kux- 

: bur "lie Club bv \V. < b K Warner as J he Epistle of Othea to Heitor, 
or the Poke of Knvejithode. the Moral Proverbs of Chustvne dr 
I Pise, translated by Kail Rivers, was printed in 1 4 7 S bv Ca.xlon, 

1 who himself translated, by older of Ileniy VII.. her Lime des fails 
! d’anues, et de (hevalene, a treatise on the art of war, based chiefly 
on Ve, Refills. 1 lei Cite des dames was translated by Brian Anslay 
(London, 1521). 

PISANI, VETTOR (cl. 14S0), Vend ian admiral, was in command 
of the Venetian licet in 1478 during the war against the Genoese, 

1 whom lie defeated off Gapo d’Anzio; subsequently he recaptured 
i Gattaro, Schcnirn and Arbc, which had been seized bv the 
Hungarians, the allies of the Genoese. Put the Genoese fleet 
completely defeated Pisani at Kola in May 1470, and on his return 
to Venice he was thrown into prison. The enemy now pressed 
I home their victory, and besieged and captured Chioggia, whereby 
j Venice* itself was in danger. The people thereupon demanded 
I the liberation of Pisani, in whose skill they had the fullest con- 
| lidenee. The government, gave way and appointed the aged 
commander admiral of the fleet once more. Through his able 
strategy and daring he recaptured Chioggia, defeated the Genoese 
and threatened Genoa itself until that republic agreed to peace 
terms. Pisani died in 14.80 while on his way to Manfredoma 
with a squadron to ship provisions. 

See Vittorio Laz/atini, “ La Morte e il numumento di Vet tor 
| Pisani," in the i\uovo arc/uvio vencto (1896), vol. xi., pt. ii. 

PISANO, ANDREA, also known as Andrea da Pontapkka 
(r. 1270-1448), Italian sculptor, was born about 1270, and first 
learned the trade of a goldsmith. He became a pupil of Giovanni 



Bart of the lip t Bronze Door 1 of the Baptistery at "Florence 
by Andrea Pisano. 

Pisano about 1400, and worked with him on the sculpture for 
S. Maria della Spina at Pisa and elsewhere. But it is at Florence 
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that his ch.ii f works were except 1 t Land the format ion of bis mature 
style was due rather to Giotto than to his earlier music ( )i the 
three world-famed bronze doors of the Florentine baptisten, 
the earliest one— that on the south side was the work oi Andrea: 
he spent many years on it ; and it was finally set up in 133b. 1 It 
consists of a number of small quatreloil panels the lower eight 
(.ontaining single figures of the Virtues, and the rest scenes from 
: he life of the baptist. Andrea Pisano, while living in blorencc, 
also produced many important works of marble sculpture, all 
of which show strongly Giotto’s influence. In some 1 uses 
probably they were actually designed by that artist, as, for in- 1 
st.m* e. the double band of beautiful panel-reliefs which Andrea 
•-::eri:ted for the gr at < ampamle. i he subjci ts of these are the 
Jo ur Great Prophets, tlu' Seven Virtues, the Seven Sa« rarnents, 
tlx Seven Works of Men y and the Seven Planets, 'flit* duomo 


church of S. Domenico in 1304. but little of ihe origin, d structure 
remains. The north transept, however, still contain Ids beauli 
fill tomb of Henedict XI., with a sleeping figure < the pi pc, 
guarded bv angels who draw aside the curtain. ( file m Giovanni’s 
most beautiful art hitectural works was the little chapel of 
S. Maria della Spina (now rebuilt, “ restored ”), on r e banks of 
the Arno in Pisa: the actual execution oi this < iiap' l, and the 
sculpture with wliith it is adorned, was mostly the work of his 
pupils.'*’ The iutluciice ol his lather Niecoki i: seen d rough in 
all Giovanni’s works, but especially in the pulpit ol S. A* dre.L at 
Pistoia, execuUtl ab.-ut 1300. Another pulpit, d«G. .ie«! on t!v 
same lines, was made by him for the nave ol Pise, (a tiled tad 
between 1410 and 1311. The last part of Giovanm s life \.as 
spent at Prato, near Florence, where with many pupil he worked 
at the e itiiedral till his death about 1330. 


contains the chief of Andrea’s other 1 lorentine works in marble. 
In 1^7 he was appointed unhiteit to the duomo of Orvieto, 
whic h ha 1 already been designed and begun by Lorenzo Maitaui. 
The o.a- t date of lf.s death is not mmum but it must have been 
shortly lx !< re the yc.u 1340. 

.\:iilica I'lsano h.i«l two som-, Nir.o mid r<uiiinnsn — both, especi- 
ally the former, sculptors ot roiisidciable ability. N1110 was \*ry 
successful 111 his r-t at ues of tin* Madonna and Child, which are lull 
of human feeling and soft loveliness — a perfect 1 inboduuent ot 
the Catholic ideal of the Divine Mother. Andrea's Gnet pupil was 
And tea di Cioue, belter known a-. Oaa:;iu p/.r.). I laliliiccio di 
I'is.i, another, and m one bram h ph.ii oi sculpt ure) equally gifted 
| upil, executed tin wondeiSid slinne of S husloigiu at Milan — 
a most in '. juiljct lit m.iss m sculpiund U;i.sr- .Hid lelufs. 

PISANO, GIOVANNI (r. 1250 1330}, Uahau aiMitlect and 
sculptor. was the son of Nn 1 ola Pisano. Together with Arnolfo 
cG l ambio and other pupil, la developed and extended into 
other pa ts ot Italy 1I11 : 1 oai >-.m< e oi sculpture which in the 
main w.n due to Iris father, talent. Atle*- h* had spent flic 
nan of his lit si home a* a pup:! and fellow worker of 


Sec M. Sauerl.ijult , / bev dir lUhLrrt hr dry (iicVJtun I* 1 ’>:•> o ’. 

(igo.jj ; A. Grach, A uoLi mid (ii^ranni Pisano mid du Pioshk .0 i 
A / l\ JaJnhmiiinh* in Sirna (i«jo|). 

PISANO, NICCOLA (r. izob-uyS), Italian m ulptor and arcjii- 
tect. Though he called himself I’imuius, 1mm Pisa, wlx-ie most 
of his life was spent, he was not a Pisan bv birth. 'IT re are two 
distinct accounts ol his parentage, both derived n: only I nan 
existing documents. According to one of these he is said to 
base been the son of “ Petrus, a notary of Siena; ’’ but this 
statement is very doubtiul, especially as the word k ‘ Siena." or 
*’ de Semis " appears to be a conjectural addition AnotT-r 
document among the archives ot the Sienese Cathedral calk 
him son of “ Pet n is de Apulia. Must modern wnteis u<icpi 
the latter statement, and believe that he not only w.o a nati\« 
ol the province ol Apulia in southern Italy, but a Go that he 
gained there his earls instruction in the arts of smlpturc and 
architecture. Those, on the other hand, who, with most of the 
older writers, preter to accept the theory ol Nikola's origin 
| being Tuscan, suppose that he was a native ol a small town 



called Apulia near Lucia. 

Kxcept through his works, but little is known of Urn history 
of Niemla’s life. As early as 1221 lie is said to im\e been .sum- 
moned to Naples l>v Frederick II.. to do work' 111 the new GaMei 
del P Govo. This fact supports the theory of his southern origin, 
though not perhaps \ery s trough , as, some \ ears In lore, the 
i Pisan Bonannus had been chosen by the Norman king as the 
sculptor to <ast one of the brou/e doors for Monreal«* tkitliecral, 
, where it still exists. The earliest existing piece oi sculpture 
! which can be attributed to N u cola is a beautiful relief of the 
: Deposition from the (Voss in the t\ m pan uni of the an h of a side 
| door at San Martino at Lucca; it is remarkable for its graceful 
1 composition and delicate finish of execution. The date is about 
1237. In izbo, as an incised inscription leeords, D. * finished the 
' marble pulpit for the Pisan baptistery; this is on the whole the 
finest of his w orks. 

j It is a lne.li octagon. nil semicircular arches, with trefoil cusps, 
j supported bv im:'* ni.nble Lnliinins, tline of which rest 1 >11 white 
' marble lions. In design it presents that curious coinbinat ion el 


N’icco'.a, the younger Pisano was summoned between 1270 and 
<274 to Naples, where he worked tor diaries ol Anjou on the - 
Cast el Xuuvo. One of his earliest independent performam es was ; 
the Garupo Santo at Pisa, finished about 1 2 S3 ; along w it h this he 
executed various pieces of sculpture over the main dour and inside i 
the cloister. The richest in design of all his works (fink lied 
about 1286) is in the cathedral of Arezzo a magnificent marble ; 
high altar and reredos, adorned both in front and at the bai k j 
with countless figures and reliefs — mostly illustrative of the lives | 
of St Gregory and St Donato, whose bones are enshrined there. 
The actual execution of this was probably wholly the work of his 
pupils. In 1290 Giovanni was appointed architect or “capo 
maestro " of tffe new cathedral at Siena, in which office lie suc- 
ceeded Lorenzo Maitani, who went to Orvieto to build the less 
ambitious but equally magnificent duomo which had just been 
founded theipx The design of the gorgeous facade of that duomo j 
has been attributed to him, but it is more probable that he onlv 
carried out. Mailani’s design. At Perugia, Giovanni built the 


Gnthic forms with classical details which is one ot Ihe tharacte:- 
istics of the medicwal architecture of noil hern Italy; though much 
enriched with sculpture both in relief nul in the lound, the general 
lines of the design aie not :-.a<filu«d to tins, blit Ihe sculpture i-- 
kept subordinate to the whole. In this icspect 0 is "iipinor to 
tin* more magnificent pulpit at Siena, one of Nictola's later woiks, 
which sliders greatly Itotn want of irpna* and puuty of oullnie, 
owing to its belli” ovc-i loaded with lelicls and statuettes. Five 
of the sides of Ihe main m i„"oii have panels wilh subject*- the 
Nativity. the Adoration ot tlu Magi, the Presentation 111 the Temple 
tin* Crucifixion and the Doom. These .tie all. especially the tirsi 
three, works of the highest beaulv, and a wonderful advance on 
anything ot the sort that hail been piodiu.ed bv Nit cola's pitdc 
lessors. riu* drapery is gracefully arranged 111 bu.ad simple folds; 
the heads are full of the most nolle dignity; and tlu* wurl vn 
stately beauty of the Madonna could hardly be surpassed. The 
panel with the Adoration of the Magi is perhaps llie one in which 
Xiceoki’s study of the antique is most apparent (see figure*). ihe 
veiled and diadi imd ligure r > I the Virgin Mother, sealed on a 
throne, recalls tilt* Roman Juno; Ihe head of Joseph behind her 
might be that of Vulcan; while the youthful lieautv ol an Apollo 
and tin* mature digmiv of a Jupiter are suggested by the standing 


the date on the door, 1 po, retiTs to the original wax model. 1 “ See Schultz, Pcnkmiilev dtr Ku.ist in IJnt.r llalun . vii. 5. 
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ami kneeling fignrts of tin* Magi. (Vrlain figures in others of the 
pa j 1 els are im los-, dccplv imbued with classical feeling. 

The next important work of Nireola in date is the Area di San 
Domenico, in the church at Bologna consecrated to that saint, 
who died in 1221. Only the main part, the actual sarcophagus 
covered with sculptured reliefs of St Dominic's life, is the work 
of Niccola and Ins pupils. The sculptured base and curved roof 
with its fan* iful ornaments are later additions. This “ Area " 



Thu Adulation ot the Maid, 011c of the panels in (lie pulpit ot the 
lV.in Baptistery, by Niccola Pisano. 


was made when St Dominic was canonized, and his hones trans- 
lated: it was finished in 1207, not by Niccola himself, luit by his 1 
pupils. The most magnificent, though not the most beautiful, , 
of Nit cola's works is the great pulpit in Siena Cathedral (1208). ' 
it is much larger than that at Pisa, though somewhat similar in 
general dt sign, being an octagon on cusped arches and columns. 
Its stairs, and a large lauding at the top, with carved balusters 
and panels, rich with semi classical foliage, are an addition of 
about 1500. The pulpit itself is much overloaded with sculpture, 
and each relief is tar too crowded with figures. An attempt to 
gam magnifhence of effn t has destroyed the dignified simplicity ! 
for which the earlier pulpit is so remarkable. ' I 

Nii cola s last great work of sculpture was the fountain in the 
piazza opposite* the west; end of the cathedral at Perugia. Tin’s 
: s a series of basins rising one above another, each w ith sculptured 
bas-reliefs; it was begun in 127J, and completed, except the 
topmost basin, which is of bronze, by Nie< ola’s son and pupil 
Giovanni, 

Nie cula Pisano was not onl\ pre-eminent as a sculptor, but 
was also the greatest Italian an hiu-ct of his eenturv ; he designed 
a number oi very important, buildings, though not all which 
are attributed to him by Vasari. Among those now existing 
the chief are the main part of the wathedral at Pistoia, the church 
and convent of Sta Marghciita at Cortona, and Sta Trinita at 
Florence. The church ol Sant’ Antonio at Padua has also been I 
attributed to him, but without reason. I nfortunately his archi- 
tectum I works have in most cases been much altered and modern- j 
ized. Niccola was also a skilled engineer, and was compelled j 
by the Florentines to destroy the great tower, called the Cuaula ! 

: tmrto , which overshadowed the baptistery at Florence, and had j 
or long been the scene of violent conflicts between the Guelphs j 
md GIiibcllhiL*. He managed skilfully so that it should fall I 
without injuring the baptistery. Niccola Pisano died at Pisa 
in the year 1278, leaving his son Giovanni a worthy successor to 
his great talents both as an architect and sculptor. 


Thom.-, h hi- importance as a reviver of the old traditions of 
beauty m art has been to some extent exaggerated hv Vasari, yet 
it is probable that Niccola. more Ilian anv other one man, was the 
means of starting that “ new birth ” of the plastic arts which, in 
the rears following his death, was so fertile in countless works of 
the most unriAcdled beauty. l>oth Niccola and his son had many 
pupils ol great artistic power, and these carried the influence of the 
I’jsani throughout Tuscany* and northern Italy, so th.il the whole 
art of the succeeding generations may be said to have owed the 
greater part of its rapid development to this mu taimlv. 


I 


| See Sculp ti;rk. and general histories of Italian art; Syinonds, 

I Penihssame in Itnlv ; A. Urach, X 'icola und Giovanni Pisano und 
! die Plastik de s XI V. J ahrhunderts in Siena (Strassburg, 1904)* 

j PISANO, VITTORE {c. 1480-1456), commonly called Pisa- 
I nkli.o, Italian medallist, was a native of San Yigilio sul Lago in 
| the territory of Verona. Specimens of his work as a painter are 
i still extant in Rome, Venice, Verona and Pistoia, and entitle 
him to a place of some distinction in the history of that art. 
The National Gallery in London possesses a verv fine specimen 
of Pisanello’s work - a panel painted w itli miniature-like delicacy. 

| During the latter portion of his life he lived in Rome, where he 
j enjoved great repute. 

j PISAURUM (mod. Pesaro, an ancient town of Umbria on 
i the Via Flaminia, 26 in. from Ariminum and S from Fanum 
| Fortunac. A Roman colony was founded here in the territory 
ol the Galli Senones in 184 b.</., at the mouth of the river Tisaurus 
, (mod. Foglia; the sea has since then receded about half a mile). 

Whether it took the place oi an earlier town or not, is not known : 
i an important Gaulish cemetery has been discovered near the 
: village of Novilara between Pisaurum and Fanum, but to which of 
! these centres (if either) it belonged is uncertain (K. Prizio in 
, Monumenti dei Linen 1 1S95J, v. 85 sejej.). In 1 74 h.c. wc hear that 
, the censors built a temple of Jupiter here and paved a road. 
T. Accius, tin* counsel who oppo>cd ('icero in the case when he 
defended Cluentius in a still extant speech, was a native of Pisau- 
rum. ( atullus relers to the town as decadent or unhealthy, but 
this may be merely malicious, and does not seem to be borne out 
bv facts : lor it is not infrequently mentioned by < lassical authors. 

It was occupied by ( aesar in 4<> n.c., and was made a colonv 
under the second triumvirate. Hence it bears the name Colonia 
Julia Felix. We hear little of it under the empire. It was 
l destroyed bv the Goths in 540, and restored bv Belisarius in ^45. 
From the inscriptions, nearly 200 in mini her,' an idea of the* im- 
portance of the town may be gained. Among them are a group 
oi nppi found on the site of a sa* red grove of the matrons of 
Pisaurum, bearing dedications to various deities, and belonging 
probably to the date of the foundation of the colony. There are 
some remains of the town walls, and an anciejit bridge over the 
Foglia. it. was, like Ariminum, a considerable place for the 
manufacture of hri< ks and pottery, though the factories cannot 
always he precisely localized. 

PISCES (the fishes), in astronomy, the twelfth sign of the 
zodiac {</.?>.), represented by two fishes tied together bv their 
tails ami denoted by the symbol It. is also a constellation, 
mentioned by Kiidoxus(4th century u.r.)and Arahis^rd century 
n.c.); and catalogued by Ptolemy (48 stars), Tycho Brahe (46) 
and Hcvelius (4(1). In Greek legend Aphrodite and Eros, while 
on the banks of the Euphrates, were surprised by Typhon, and 
sought safety by jumping into the water, where they were 
changed into two fishes. 'This fable, however, as in many other 
similar cases, is probably nothing more than an adaptation of an 
older Egyptian tale, a Piscium , is a line double star of magnitude 
3 ;lll( l U 35 Piscium^ is another double star, the components 
being a white star of the Oth magnitude and a purplish star of 
the 8th magnitude. 

Pisri s' australn, the southern fish, is a tonstcllation of the 
southern hemisphere, nu nimmd by F.udnxus and Aratiis, and c.ita 
loaned by I’lolemv, wtio de-tubeif tS stars. 'Pin* most important 
star is a Pi mi s mist rah s m Jomalhanl, a star of the lust magnitude. 

Plan's volant, the Hying fish, is a new constellation introduced 
l»v John Bayer in iim,. 

PISCICULTURE (irom Lai. pi sc is , fish). T'iie species of 
fish w hich can be kept successfully in captivity throughout their 
lives from egg to adult is exceedingly limited in number. The 
various breeds of goldfish are familiar examples, but the carp 
is almost the onlv food-fish capable ol similar domestication. 
Various other food fishes, both marine and fresh-water, can be 
kept in ponds for longer or shorter periods, but refuse to breed, 
while in other cases the fry obtained lrom captive breeders will 
not develop. Consequently there are two main tvpes of pisci- 
culture to be distinguished; (1) the rearing in confinement 
of young lilies to an edible stage, and (2) the storking of 
natural waters with eggs or fry from captured breeders. 

xxi. 2 1 (l 
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Fish-rearing.— Of ihc first type of pisciculture there are few 
examples of commercial importance. The pcmd-eultiift of 
carp is an important industry in China and Germany, and lias 
been introduced with some success in the United States, but 
in Kurland it has long fallen out of use, and is not likely to be 
re\ ived so long as fresh fish can be obtained and distributed so 
readily as is now the case. Other examples are to be found in 
the cultivation of the lagoons of the Adriatic, and of the salt- 
marshes of various parts of France. Here, as in ancient Greece 
and Rome, it is the practice to admit young fish from the sea 
by sluices, into artificial enclosures or “ viviers," and to keep 
them there until they arc large enough to be used. An in- 
teresting modification of this method of cultivation has been 
introduced into Denmark. The entrain es to the inner lagoons 
of the Limfjord are naturally blocked against the immigration j 
of flatfish bv dense growths of sea-grass ( /astern ), although 
the outer lagoons are annually invaded by large numbers of . 
small plaice from the North Sea. The fishermen of the dis- j 
trict consequently combined Id defray the expenses of trans- \ 
planting large numbers of small plaice from the outer waters : 
to the inner lagoons, where they were found to thrive far better 
than in their natural habitat. The explanation has been shown , 
bv Dr Petersen to be due to the abundance of food, coupled 
with the lack of overcrowding of the small fish. This trans- 
plantation of plaice in Denmark has been annually repeated 
for several years with the most suet essful results, and a suitable 
subvention to the cost is now an annual i barge upon the govern- ; 
ment funds. 

As a result of the international North Sea fishery investigations, 
it has hern proposed to extend the same principle tor the develop- 
ment of tile deep sea lidiei v m the neijdihourhood of llie I >oggei 
I tank. Experiments with labelled plaice, carried out in lyoj by , 
the Marine Hmlngnal Association. -Towed that small plaice trails 
planted to tile Dodger Hank in spting grew three tunes as rapidly 
as those on the inshore grounds, and tin* some result, with in- 
sigmticant variations, has been obtained by similar experiments 
m each succeeding year. In this case the deep watei round tile 
Dogger Hank acts as a barrier to the emigration of the small plaice 
from the shores. It has consequently bo n proposed th.it the small 
plaice should be transplanted in millions to the Hank bv well vessels ; 
eveiv spring. It is claimed, as a further result of the experiments, j 
that from Mav to October the young tidi would be practically free 
on the shallow part ol the Hank from the risk of premature capline | 
bv trawlers, and that tin* increased value of the lish, consequent 1 
upon their phenomenal growth-rate, would greatly exceed the cost I 
of transplantation. 

The methods ol oyster- and mussel culture are similar in principle 
to those just described. A breeding stock is maintained to supply , 
the ground, or the “collectors," with sp.it, and the latter, when 
sufficiently grown, is then tiun-qdanted to the most favourable 
feeding grounds, care being taken to avoid the local oxeTcrowding 
which is so commonly observed among shell-fish under natural 
conditions. 

Fish-hatching. The second, and more familiar, type of 
pisciculture is that known as fish-hatching, with which must 
lie associated the various methods of artificial propagation. 

The fertilization of the spawn is very easily effected. The 
eggs are collected either by “ stripping " them from the mature 
adult immediately after capture, or by keeping the adults 
alive until they are ready to spawn, and then stripping them 
or by keeping them in reservoirs of sea-water and allowing 
them to spawn of their own accord. In tlu* two former < ases 
a little milt is allowed to fall from a male fish into a vessel con- 
taining a small quantity of water fresh or salt as required — 
and the eggs ate pressed from the female fish into the same 
vessel..,.. In iresh water culture the eggs thus fertilized mav be 
at onQOddistributed to the waters to be stocked, or they may be 
kept irf^Speeial recepta< les provided with a suitable stream ol 
water until. the fry are hatched, and then distributed, or again 
they may bev reared in the hatchery for several months until 
the fry are fcetive and hardy. 

'Die hatching of eggs, whether of fresh- water or salt-water 
fislie,, presents no serious difficulties, if suitable apparatus is 
employed; but rearing of fry to an advanced stage, without 
serious losses, is less easy, and in the case of seaVislies with 
pelagic eggs, the larvae of which are exceedingly small and 


tender, is still an unsolved problem, although recent work, 
carried out at the Plymouth laboratory of tin* Marine Uio 
logieal Association, is at least promising, it has been found 
possible to grow pure* cultures of various diatoms, and by i ceding 
these to delicate larvae kept in sterilized sea-water, great suc- 
cesses have been attained, in fresh-water culture little advan- 
tage, if any, has been found to result from artificial hatching, 
unless this is followed by a successful period ol rearing. Thus 
the llowietown Fishery Company recommend their customers 
to stock their streams either with unhatched ova or with three- 
month-old fry. Their experience is “ that there is no half-way 
house between ova sown in redds and three-month old fry. 
Younger fry may do, but only where ova would do a , well, and 
at half the cost." In marine hatcheries, on the other hand, 
it is the invariable practice to hatch the eggs, although tlu* 
fry have to be put into the sea at the most critical period of 
their lives. If it is a risky matter to plant out the robust 
young fry of trout under an age of three months, it would seem 
to be an infinitely more speculative proceeding to plant out 
the delicate week-old larvae of sea-fishes in an environment 
which teems with predaceous enemies. 

Objects and Utility of Fish-hatcheries. -The earlier advocates 
of artificial propagation and fish-hatching seem to have been 
under the impression that the thousands of fry resulting from 
a single act of artificial propagation meant a corresponding 
increase in the numbers of edible fish when once the\ had been 
deposited in suitable waters; and also that artificial fertilization 
ensured a greater proportion ot fertilized eggs than the natural 
process. For the second uf these propositions there is no evi- 
dence, while the first proposition is now everywhere discredited. 
It is recognized that the great fertility of fishes is nature’s 
provision to meet a high mortality — greater in sea fishes with 
minute pelagic eggs than in fresh water fishes with larger-volked 
eggs, partly because ol the greater risks of marine pelagic file, 
and partly because of the greater delicacy ol marine larvae 
at the time of hat< hing. Artificially propagated eggs and fry 
after planting must submit to ihc saint 4 mortality as the other 
eggs and frv around them. Consequently it is useless to plant 
out eggs or fry unless in numbers sufficiently great to appre- 
ciably increase the stock of. eggs and fry already existing. 

It is this, combined always with the suitability of the ex- 
ternal conditions, which accounts for the success of the best 
known experiments of American pisciculturists. The artifi- 
cially propagated eggs of the shad from the eastern rivers of 
the United States were planted in those of California and the 
Mississippi, where the species did not naturally occur. The 
conditions were .suitable, and the species became at once accli- 
matized. Similarly reservoirs and streams can be stocked 
with various kinds of fish not previously present. Hut. in the 
case of indigenous species the breeding stock must be very 
seriously reduced before the addition of the eggs or frv of a 
few score or hundreds of fish ran appreciably increase the local 
stock. 

In the rase of sea fishes it is becoming increasingly recog- 
nized that the millions of cod fry which are annually turned out 
of the American, Newfoundland and Norwegian hatcheries 
are but an insignificant fraction of the billions of frv which are 
naturally produced. A single female cod liberates, according 
to its size, from one to five million eggs in a single season. Yet 
the annual output of fry irom each of these hatcheries rarely 
exceeds 200 millions, i.r. the natural product of a few hundred 
cod at most. In "Britain marine hatcheries have been estab- 
lished bv the Fishery Board for Scotland in the Hay of Nigg, 
near Aberdeen, by the Lancashire Sea Fisheries Committer at 
Peel, and bv the government of the Isle of Man at Port Frin. 
These establishments have been principally devoted to the 
hatching of the eggs of plaice. But again the maximum out- 
put of frv from any one of these establishments has not exceeded 
40 millions in anv single year. As a single female plaice 
produces about 200,000 eggs per annum, this output does not 
exceed the natural produce of a few Hundred fish. Under these 
circumstances the probable utility of the operations could be 
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admitted only if the fry were sedentary and could be planted 
in suitable localities where young fish were naturally scarce. 
But the fry drift with the currents as helplessly as the eggs, 
and the a priori objections to the utility of the operations have 
in no ease* been met by evidence of tangible results. The 
plaice lrv hatched in the Scottish establishment have been dis- 
tributed foi many years in the waters of Lodi Fync. Yet in 
this area, according to the. investigations of Mr Williamson 
( Report ot the Scottish Fishery Hoard for 1898), nearly 500 
millions of plaice eggs are naturally produced in one spawning 
season. F\ idcnce is still lacking as t.o whether the 20 to 30 
million fr\ annually added from the hatchery have appre- 
ciably increased the* quantities of young plaice on the surround- 
ing shores. Supposing this could be established, the question 
would still remain whether the same result could not be obtained 
at far less expense by dispensing with the hatching operations 
and distributing the eggs direc tly after fertilization. 

In the l nitecl States the utility of the cod-hatching opera- 
tions has been constantly asserted by representatives ol the 
Bureau of Fisheries, but practically the only evidence adduced 
is the occasional appearance ol unusual numbers ol cod in the 
neighbourhood. It has not been established that the fiuctua 
tions in tin* local cod fisheries bear any fixed relation to the ex- 
tent of tin hatching operations, while the earlier reports of the 
Commissioners ol Fisheries contain evidence that similar fluctu- 
ations occurred before the hatching of “fish commission 
cod ” had begun. 

The situation may be summed up in the words of Mr Fryer, 
II. M. Superintending Inspector of Fisheries, who critically 
examined the evidence hearing upon the operations ol the 
Newfoundland Ilateherv at Dildo (Reports x.-xii. of the 
Inspectors of Sen. Fisheries, E. & W.) : “Where; the estab- 
lishment of a hatchery, even on the smallest scale, is followed 
by an im reused take ol fish, there is a tendency to connect 
the two as cause and effect on insufficient evidence, and 
without any regard to the many conditions which have always 
led to fluctuations in the ease of any particular kind of fish." 

'Phi: most exact investigations bearing upon this problem are 
those which have been recently undertaken in Norway in con- 
nexion with the cod-hatching operations at Arendal under 
Captain Danncvig. Four fjords were selected in the south 
coast of Norway in proximity to the hatchery, and the usual 
number of fry (10 30 millions) were planted in the spring in 
alternate fjords, leaving the intermediate ijords unsupplied. 
'Pile relative number of young cod in the various fjords was 
then carefully investigated throughout the succeeding summer 
and autumn months. It was found that there was no relation 
between the abundance of young fish and the presence or al> 
sence of “ artificial ” fry. In 1904, 33 million fry were planted 
in Sondeleljord and young fish were exceptionally abundant 
in the following autumn (three times as abundant as in 1903 
when no fry were planted). Thit their abundance was equally 
striking in other fjords in which no fry had been planted, 
while in 1905 all the fjords were deficient in young cod whether 
they had been planted with fry from the hatchery or not. 

For a summary of those investigations see papers on “ Artificial 
Fish-hatching in Norway," by Captain Hanncvig and Mr Dahl, 
in the Report of the Lancashire Sea Fisheries Laboratory for 1900 
(Liverpool, 1907). 

It would thus seem clear that the attempts hitherto made to 
increase the supply of sea-fish by artificial hatching have been 
unsuccessful. 'Pin* experience gained has doubtless not been 
wasted, but the direction to be taken by future work is plain. 
The energy and money devoted to hatching operations should 
be diverted to the serious attempt to discover a means of rearing 
on a large scale the just-hatched fry of the more sedentary 
species to a sturdy adolescence. When that has been done (it 
has been achieved bv the present writer in the case of the sea 
fish Coitus with demersal eggs,) it would be possible to deposit 
the young fish in suitable localities on a large scale, with a 
reasonable prospect of influencing the local abundance of the 
species of fish in question. 


For further details, see J. T. Cunningham, Natural History 0/ 
the Marketable Marine h'tshes of the British Islands (London, 189b); 
A Manual of Fish-Culture (Washington, 1897); Koch6, La Culture 
des mers (Paris, 1898); W. Garstang, Experiments on the 'trans- 
plantation of Marked Plaice ( First Keport of the North Sea Fisheries 
Investigation Committee, 1905). (\V. Ga.) 

PISCINA, a Latin word first applied to a fishpond, and later 
used for any pool of water lor bathing, &e., either natural or 
artificial, and also for a tank or reservoir. In ecclesiastical 
usage the term was given to a shallow stone basin (the French 
cuvette) placed near the altar in a church, with drains to take 
away the water used in the ablutions at the Mass. “ Piscinae ” 
seem at first to have been mere cups or small basins, supported 
on perlorated stems, placed close to the wall, and afterwards to 
have been recessed therein and covered with niche heads, which 
often contained shelves to serve as aumbries. They are rare 
in England till the 13th century, after which there is scarcely an 
altar without one. They frequently take the form of a double 
niche, with a shaft between the* arched heads, which are olten 
filled with elaborate tracing. 

PISEK, a town of Bohemia, 55 in. S. of Prague by rail. Pop. 
(1900), 13,608, mostly Czech. It lies on the right bank of the 
Wottawa, which is here crossed by an interesting stone bridge 
of great antiquity. The most prominent buildings are the 
church of the Nativity, the town hall, and a castle dating lrom 
the 15th century. 'Flu* industries are iron and brass founding, 
brewing, and the manufacture of shoes, paper, cement and 
Turkish fezes. Feldspar, quartz and granite are quarried in 
the environs. The name of Pisek, which is the C/edi for sand, is 
said to be derived from the gold-washing formerly carried on 
in the lied of the W ottawa (1571 -1621). 

In 1O19 it was raptured by the imperialist general, Karl 
Bonavenlura de Longueval, Graf von Buquoy, anil suffered so 
severely that the citizens opened their gates to his opponent, 
Ernst von Mansfeld. This was punished in October ot the 
following year, when Duke Maximilian of Bavaria sacked the 
town and put ncarlv all the inhabitants to the sword. Pisek 
; was one of the chief centres ol the Hussites. It. was occupied 
1 by the French in 1741. • 

PISIDIA, n ancient geography, the name given to a country 
in the south of Asia Minor, immediately north of Pamphylia 
bv which it was separated lrom the Mediterranean, while it 
was bounded on the N. by Phrygia, on the E. by Lvcaonia, 
Isauria and Cilicia, and on the \Y. and S.W. l>v Lycia 
and a part of Llirvgia. It was a rugged and mountainous dis- 
trict, comprising some of the loftiest portions of the great range 
of Ml Taurus, together with the offshoots ol the same chain 
towards the central table-land ol Phrygia. Such a region was 
naturally occupied from a very early period by wild and lawless 
races of mountaineers, who were very imperfectly reduced to 
subjection by the powers that successively established their 
dominion in Asia Minor. The Pisidians are not mentioned by 
Herodotus, either among the nations that were subdued by 
Croesus, or among those that furnished contingents to the army 
of Xerxes, and the first mention of them in history occurs in 
the, 4 «tffo/.v/\of Xenophon, when they furnished a pretext to the 
vounger Cyrus for levying the army with which he designed to 
subvert his brother's throne, while lie pretended only to put 
down the Pisidians who were continually harassing the neigh- 
bouring nations by their lawless forays (A nab. i. 1, 1 1 ; ii. 1, 4, 
Are.). They are afterwards mentioned frequently by later 
writers among the; inland nations of Asia Minor, and assume a 
more prominent part in the history of Alexander the Great, to 
whose march through their country they opposed a deter- 
mined resistance. Tn Strabo’s time they had passed under 
the Roman dominion, though still governed by their own petty 
chiefs and retaining to a considerable extent their predatory 
habits (giving rise to such wars as that carried on by Quirinius, 
about 8-6 n.c.) 

The boundaries of Pisidia, like those of mpst of the 
inland provinces or regions of Asia Minor, were not clearly 
defined, anit appear to have fluctuated at different times. This 
was especially the ease on the side of Lycia, where the upland 
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district of Milvas was sometimes included in Pisidia, at other 
times assigned to Lyeia. Some writers, indeed, considered the 
Piridi.in> as the same people with the Milyans, while others 
regarded them as descendants of the Solymi, hut Straho speaks 
ot the language of the Pisidians as distinct from that ol tht* 
Siiyini, as well as irum that ol the Lydians. 'Hie whole of 
Pisidia is an elevated region of table-lands or upland valleys in 
the midst of the ranges ot Mt Taurus which desc ends abruptly 
on the side of Pamphvlia. It contains se\eral small lake", and 
two of large size, Pev-Sheher Lake, the ancient Karalis, and 
the double lake now called tlu* Lgerc.hr Geul, ol which the ancient 
name was Limnai. The latter is a fresh-water lake of about 
30 111. in length, situated in the north of Pisidia on the frontier 
cu Phrvgia, at an elevation of 3007 ft. Karalis is a larger 
body, also of fresh water, and at a distinctly higher level above 
the sea. The only rivers ot importance are the Cestrus and 
the Kurvmedon, both of which take their rise in the highest 
ranges ot Mt Taurus, and flow down through deep and narrow 
vadev." in the plain of Pamphvlia, which they traverse on their 
wav to tile s». a. 

.Notwithstanding its rugged and mountainous character, ! 
Pisidia contained in ancient times several considerable towns, 
the rums of which have been brought to light bv the re- 
searches of recent travellers (Arundell, Hamilton, Daniell, G. 
iiirsc Meld. Radet, Sterrctt, Lanckoronski. Ramsay. No.). and 
show them to ha\ e attained under the Roman Kmpirr to a degree | 
of opulence and prosperity far beyond what we should have 1 
looker] for in a country ot predatory mountaineers. 'The most i 
important ot them are Termessus, near the frontier of Lvcin, a ; 
strung fortress in a position ol great natural strength and 
commanding one of the principal passes into Pamphvlia;. 
Crcmna. another mountain fortress, north of the preceding. | 
impending ovct the valley of the ( estrus; Sagalassus, a little ! 
farther north, a large town in a strong position, the ruins ol 
whi' h arc among the most remarkable in Asia Minor; Selge, on 
the right hank of the Kurvmedon, surrounded bv rugged moun- 
tains. notwithstanding which it was in Strabo’s time a large and 
opulent citv; anil Antioch, known for distinction’s sake as 
jcntioch of Pisidia, and celebrated tor the visit of St Paul. This 
v -• situated in the extreme north-east ol the district imme- 
diately on the frontier of Phrygia, between Luke Kgerdir and 
the range of the Sultan Hugh and was reckoned in the Greek | 
and earlier Roman period, r.g. by Strabo, as a city ot Phrygia.. j 

Resides these there were situated in the rugged mountain | 
tract west of the ( estrus Cretnpolis, Olbasa, Pogla, Isirula, | 
Etenna and (umuma. Pcdnelissus was in the upper \ alley 
of the Kurvmedon above Selge. The only place in the* district 
at the present day deserving to be called a town is Isbarta, the 
residence of a pasha; it stands at the northern foot ol the 
main mass of Mt Taurus, looking over a wide and fertile plain 
whi. N extends up to the northern chain of Taurus* North ot 
thL and immediately on the borders ol Phrygia stood Apollonia. 
called also Mordiaeuni. I -urge estates in Pisidia and the 
adjoining parts of Phrygia belonged to the Roman emperors: 
and their administration has been investigated by Ramsay and 
others. 

We ha\ e no clue to the ethnic: character and relations ot 
the Pisidians, exc ept that we learn from Strabo that they were 
distinct from the neighbouring Solymi, who were probably a 
Semitic race, hut we find mention at an early period in these \ 
mountain districts of various other tribes, as tin* Cabali. Milvans. ! 
iVc., of all which, as well as the neighbouring isaurians and 
Ly aonians, the origin is V<foollv unknown, and in the absence of j 
monuments of their langQftges must remain so. A few short j 
Pisidian inscriptions have bg$n published by Ramsay in Revue , 
des etudes au< ietmes ( 1 8()^, pp. ‘$5 3 362). No inscriptions in these j 
olher languages are known. (\V. M. Ha.) i 

PISO, the name* of a distinguished Roman plebeian family j 
of the (‘alpurnian gens which continued in existence till the end 
of the 2nd century a . 1 > . Nearly fifty of its members wen- 
prominent in Roman history, hut the following deserve part icnlar 
mention. 


1. In cus (’ai.pcrnics Piso Cafsontnus, Roman statesman, 
was the father-in-law of Julius (aesar. In 58 n.c., win n consul, he 
and his colleague Aldus Gabinius entered into a compart with 
P. Clodius, with the object of getting Gieero out ot the wav. 
Piso’s reward was the prov ince of Macedonia, which he adminis 
tered from 57 to the beginning of 55, when he was recalled, 
perhaps in consequence of the violent attack made upon him 
by ( iccro in the senate in his speech I)e jirovineiis owsularihus. 
On his return Piso addressed the senate in his defence, and 
( iccro replied with the coarse and exaggerated invet live known 
as hi Risonem. Piso issued a pamphlet by way ol rejoinder, 
and there the matter dropped, Cicero being afraid to bring the 
lather-in-law of Caesar to trial. At ihc outbreak of the civil 
war Piso offered his services as mediator, but when Caesar 
marched upon Rome he left the city by wav of protest. He 
did not, however, definitely declare for Ponipey, hot remained 
neutral, without forfeiting the respect of (aesar. After the 
murder ol the dictator he insisted on the provision of his will 
being strictly carried out, and for a time opposed Antony. 
Subsequently, however, he became one of his supporters, and 
is mentioned as taking part in an embassy to Antonv’s ramp at 
Mutina with the ubjet t of bringing about a return iiiation. 

2. Liars Cai.pi knii s Piso, surnamed hhigi (the worthy), 
Roman statesman and historian, was tribune in 141) n.r. 
He is known chiefly lor his Lex i'al/utrnia re/>rtund(irm;i. 
which brought about the system ol ijiuiestioues f>er /'< time and a 
new phase ol criminal procedure. As praetor (13b) and consul 
(133) Piso fought against the slaves in Sicilv. He energet it aliv 
opposed (la ills Gracchus, especially in connexion with his corn law . 

Sec Awuisis; C. Ciihcrius in Pauly-Wissowa’s t'eatem \i lo- 
/'i.die (iStj"), v ol. 111., pi. 1; H. Peter, 1 1 is/om ot uw nomwoiuht 
tciiquiac (i.Syo), \ol. 1. ; I'entlil Schwabc, Hist, of Ronhui f it. (hug. 
1 rans.). 5 } 142, 4. On tin* Lex Calpui 111a , ( oyfuis niser. lotnianm .\ i.. 
No. ioS, xvitli Mommsen's commentary; A. H. J. Grceiudge, /list, 
of Rome, /JJ-jo / n.c. (190. |). 

3. (ix Arcs ( Ai.pi RNirs Piso, Roman statesman, was consul 
in 7 B .c., and subsequently governor of Spain and proconsul ol 
Atri<a. In a.i>. 17 'Tiberius appointed him governor of Syria, 
with see ret instructions to thwart Germanicus, to whom the 
easLeni provinces had been assigned. The indignation ol the 
people at the death ol Germanicus, and the suspicion that Piso 
had poisoned him, forced Tiberius to order an investigation. 
Piso committed suicide, though it was rumoured that 'Tiberius, 
fearing incriminating disclosures, had put him to death. 

Sec H. SUnllet. ( nschii htr tin romiisi In n Kaisn.'.eit (1883), \ oh i. 

4. G.\n s Cai.im rnii s Piso, Roman statesman, orator and 
patron ot literature in the 1st century a.o., is known chief! v lot 
his share in the < onspirai y of a.o. (15 against Nero (</.•'.). He wa-' 
one of the most popular men in Rome, partly for his skill in 
poetry and music, partly for his love of luxury and generositv . 

It is proha lily tile last-named who is referred to by C.ilpurnu.s 
Suiilus under the name ot Meliboeus, and lie is ihc subject ot the 
panegyric JJc luude I*i.\ttnis. 

PISSARRO, CAMILLE (1831 -T903), J'Vench painter, was 
born at St 'Thomas in the Hanish Antilles, of Jewish parents 
of Spanish extraction. He went to , Paris at the age of twentv, 
and, as a pupil ol ( orot, came into < lose tom h with the* Parhi/.on 
masters. Thougli at first he devoted himself to subjects ol 
the kind which will ever he asset iuted with the name of Millet, 
his interest was entirrb absorbed b\ the landscape, and not bv 
the figures. He subset jin nt ly tell tinder the spell of the rising 
impressionist movement and threw in his lot with Monet and 
his iriends, who were at that time tht* butt of public ridicule. 
Like Monet, he made sunlight, and the effet t of sunlight on the 
objects of nature, the chief subjects of his paintings, whether in 
the country or on tht* Paris boulevards. About 1885 lie took 
up the laboriously s< ientifie method of the pointillists, but alter 
a few’ years of these experiments he returned to a broader and 
more attractive manner. Indeed, in the closing years ol his 
lift* he produced some of his finest paintings, in which he set 
down with admirable truth the peculiar atmosphere and colour 
and teeming life of the boulevards, streets and bridges of Paris 
and Rouen. He died in Paris in 1903. 



PISTACHIO NUT— PISTOIA, SYNOD OF 653 


Pissarro is represented in the Cailhbotle room at the Luxem- 
bourg, and in almost every LolleUiuii ol impressionist paintings. 
A number ol his imest woik.s are m the collection ot Al. Duranil- 
Kuel m Pans. 

PISTACHIO NUT, the fruit <>i Pislacia vvra (natural order 
Anacardia* cac), a small tree which is a native ol Syria ami 
generally cultivated m (he Mediterranean region. Although a 
delicious nut and much prized hv the Greeks and other Eastern 
nations, it is not well known in Britain. It is not so large as a 
hazel nut , bul is nil her longer and much thinner, and the shell 
is covered with a somewhat wrinkled skin. The pistachio 
nut is the species named in Gen. xliii. 11 (Ikb. 7732, Ar. botm) as 

forming part, of the present which Joseph's brethren took with 
them Irom Canaan, and m Fg\ pt it is still often placed along 
with sweetmeats and the like in presents of courtesv. The 
small nut of Pistuaa [.rutiscus, 110L larger than a cherry stone, 
also comes from Smyrna, ( 'mutant innple and Greece. P. 
Lent isc us is the mastic tree, a native of the Mediterranean 
region, foiming a shrub or small tree with evergreen piunately 
compound leaves with a winged stalk. “Mastic'’ (from 
luasticarc , to chew) is an aromatic resinous exudation obtained 
by making incisions in the bark. It is chiefly produced in Asia 
Minor and is used by the 'l urks as a chewing gum. it is also 
used as a varnish lor pictures. P. Tcrebinlhus, t lie Cyprus 
turpentine tree, a native of southern Europe, Asia Minor and 
North Alrica, yields turpentine Irom incisions in the trunk. A 
gall is produced on this tree, which is used in dyeing and tanning. 

PISTIL, a term in botany tor the female or seed-bearing 
organ ol .1 flower (</.v . ). The Lat. pistilliim (diminutive from 
/' insert ' , pi shim, to pound), a pestle, a club-headed instrument 
used for crushing or braying substances in a mortar G/.z».), was 
taken as the name for this organ from its similarity in shape, 
and thence adapted in Kr. pistil about the middle of the i<Sth 
century. Jn its complete form a pistil consists of three parts — 
ovary, at the base, containing the bodies which become seeds, 
style (Gr. (rriAuv, pillar), and stigma (Gr. err/'y/xa, mark, oTifeir, 
to brand), the part winch in impregnation receives the pollen. 

PISTOIA, or PistoJA (am:. Pisturiae), a town and episcopal 
see of Tuscany, Italy, in the province of Florence, from which it 
is 2 l m. NAY. by rail. Top. (1906), .17,127 (town); (>K,i $r 
(rummum*). It. is situated 011 a slight eminence (210 ft.) near 
the Ornbronc, one ol the tributaries of the Arno. It is on the 
site of the Roman Pisturiae , which is hardly mentioned in ancient 
limes, except for the destruction of Catiline’s forces and the 
.daughter ol their leader near it in 62 n.c., and as a station on 
the road between Eloivntia and Lie a; and earlier still by 
l’laittus, but only with jesting allusion to the similarity of the 
name to the word pis tor (baker). Hardly any inscriptions of 
the ancient town have been found; but excavations in 1902 (see 
G. Pellegrini in A oli:ie dcgli Scavi, 1904, p. 241) in the Piaz/.o del 
Duumo led to the discovery of a large private house, which 
bi longed to the end of the 1st century n.c. Some mosaic 
pavements were found, belonging perhaps to the 3rd century 
A. i)., while the house appears to have fallen into ruin at the 
beginning of the 5th. Remains of four subsequent periods 
were discovered above it. It was found that the tradition that 
the cathedr.il occupied the site of a temple of Mars was ground- 
less; for the house appears to have extended under it. Ammi- 
auus Maredlinns (5th century) mentions Pisturiae as a city of 
Tuscia Aimonaria. During the middle ages Pistoia was at 
times a dangerous enemy to Morencc, and the scene of constant 
conflicts between the Guelphs and Ghibellines; it was there 
that the great party struggle took place which resulted in the 
creation of the Bianchi and Neri factions (see Dante, Inferno , 
xxiv. 121 to end). In 1302-6 it was besieged and eventually 
taken by the armies of Florence and Lucca, and in 1325 it 
became subject to l as true* io of Lucca. In 1351 iL was obliged 
to surrender to Florence, and thenceforth shared its fate. 

The city is still surrounded by walls, dating from shortly after 
the siege of 1302-6; while two inner lines of streets represent 
t" T o earlier and inner lines of wall. In the early development 
of architecture and sculpture Pistoia played a very important 


part; these arts, as they existed in Tuscany before the time of 
Niccola Pisano, can perhaps be better studied in Pistoia than 
any w here else ; nor is the city less rich in the later works produced 
by the school of sculptors founded by Niccola. In the 14th 
century Pistoia possessed a number of the most skilful artists 
in silver- work, a wonderful specimen of whose powers exists now 
in the cathedral— the great silver altar and frontal of St James, 
originally made for the high altar, but now placed in a chapel 
on the south side. The cathedral is partly of the 12th century, 
with a porch and facade with small arcades — in black and white 
marble, as is the case with several other churches of Pistoia — 
but was remodelled in the 13th century, and modernized inside 
in the worst taste. Resides the silver altar it contains many 
fine works of sculpture; the chief are the monument of Cino da 
Pistoia, lawyer and poet, Dante’s contemporary (1337), by 
(ellino di Nese, surrounded by his scholars, and Verrocchio’s 
finest work in marble, the monument to Cardinal Eorteguerra 
(1474), with a large figure of Christ, surrounded by angels, in 
high relicl. The clay model for it is in the South Kensington 
Museum. The monument has unfortunatelv been altered. 
The octagonal baptistery is bv ( ellino di Nose (1339). Among 
the earlier churches the principal is Sant’ Andrea, enriched with 
sculpture, and probably designed bv Gruamons and his brother 
Adeodatus in 1 136; in the nave is Giovanni Pisano’s magnificent 
pulpit, imitated Irom his father's pulpit at Pisa. Other churches 
of almost equal interest are S. Giovanni Fuorci vitus (so called 
because it was outside the line of the earliest, pentagonal, 
enceinte* of the middle ages), with one of the long sides elabor- 
ately adorned with small arcades in the Pisan style, in black and 
white marble, also with sculpture by Gruamons (1162) on the 
lacade. Within is a beautiful group of the Visitation by Luca 
della Robbia. There is also a fine pulpit by Fra Guglielrno 
dell’ Agncllo of Pisa (1270). S. Bartolomeo in Pantano is an 
interesting basilica of 1167. San Francesco al Prato is a fine 
church ol the end ol the 13th century with interesting frescoes 
of the school of Giotto. San Domenico, a noble church, begun 
in j 2i).j , contains the beautiful tomb of Filippo Lazari by 
Bernardo and Antonio Rossellino( 1462-1468)? In addition to its 
fine cluir* lies, Pistoia contains many noble palaces and public 
buildings. The Palazzo del Commune 1 and the Palazzo Pretorio, 
once the residence* of the podesta, are both fine specimens of 
14th century domestic' arc hitecture, in good preservation. The 
quadrangle of the latter contains many well-painted armorial 
bearings of the podestas. The Ospedale del feppo, built 
originally in the 13th eenlurv, but remodelled in the 15th, is 
remarkable for the reliefs in enamelled and coloured terra-cotta 
with which its exterior is richly decorated. Besides various 
medallions, there is a frieze of figures in high relief extending 
along the' whole hunt, over its open arcade. The reliefs consist 
of a series of groups representing the Seven Works of Mercy and 
other figures; these were executed by Giovanni Della Robbia 
between 1514 and 1523, and, though not equal to the best work 
of Luca and Andrea, are yet very fine in conception and model- 
ling, and extremely rich in their general decorative effect. The 
last on the right was added in 1585 by Paladini. 

The industries of Pistoia include iron and steel works, especi- 
ally manufac tures of glass, silk, mac aroni, woollens, olive oil, 
ropes, paper, vehicles and fin* arms. The word “pistol” is 
derived (apparently through pistolese , a dagger- dagger and 
pistol being both small arms) from Pistoia, where that weapon 
was largely manufactured in the middle ages. 

PISTOIA, SYNOD OF, a diocesan synod held in 1786 under 
the presidency of Scipione de’ Ricci (1741 - i8ro), bishop of 
Pistoia, and the patronage of Leopold, grand-duke of Tuscany, 
with a view' to preparing the ground for a national council and 
a reform of the Tuscan Church. On the 26th of January the 
grand-duke issued a circular letter to the Tuscan bishops 
suggesting certain reforms, especially in the matter of the 
restoration of the authority of diocesan synods, the purging of 
the missals and breviaries of legends, the assertion of episcopal 
as against papal authority, the curtailing of the privileges of 
the monastic orders, and the better education of the clergy. 



PISTOL 


654 


In spite of the hostile attitude of the groat majority of the 
bishops. Bishop ck** Ricci issued on the 31st of July a summons 
to a diocesan synod, which was solemnly opened on the iSih of 
September. It was attended by 233 bcnefierd secular and 13 
regular priests, and decided with practical unanimity on a 
Niirs of decrees which, had it been possible to earn' them into 
effect, would have involved a drastic reform of the Church on 
the lines advocated by “ Fcbrouius ” (see Iuti-rom vnism). 

The first decree* (Ihnctum 1 it * fide rt tulesia) declared llial the 
Catholic Church has no n^lil to introduce new doipiua, l*nt onlv 
to preserve in its original purilv the l.uth once delivered In’ ChiiM 
to llis apostles, and is infallible only so far as it conlmms to Holy 
Scriptme and true tiadition; the Cluucli. moreover is a pinch’ 
spiritual body and has no authority 111 things secular. Other 
decrees dcnuiim ed the uhie-e of indulgences, of iestiv.ils of saints, 
and ot pn>cessions and mi*; jested n lornis; otlu is again enjoined 
the closing ol shops 011 Sundav during divine seiMee, flic issue ot 
service 1 »ooks with pirallel translations m tlie vi macular, and 
recommended the abolition of all monastic orders except that of 
St .Benedict, the rule’s of which were to be* brought into hinnonv 
with modem id«\\s; nuns were to bo torbiddeii to take the vows 
before the age of jc>. the last decree pioposcd the convocation 
of a national council. 

These decrees were issued together with a pastoral letter of 
Bishop do* Ricci, and were warmly approved bv the grand duke, 
at whose instance a national svnod of the Tuscan bishops met 
at Florence on the 23rd of April 17S7. The temper of this 
assembly was, however, wholly different. The bishops refused 
to allow a voice to am not of their own order, and in tin* end the 
decrees of Pistoia were .supported bv a minority of onlv three. 
They were finally condemned at Rome b\ the bull Aucfamn 
fidri of the 281I1 of August 1704. I it* 1 Ricci, deprived oi tin* 
personal support of rhe grand duke (now tie 1 emperor Leopold L), 
exposed to pressure from Rome, and threatened with mob 
violence as a suspected destroyer of holy relics, resigned his set* 
in 1 7 c> t , and lived in Idun-ncc as a private gentleman until his 
death in T.Xro. In May 1X05, on the return of Pope Pius VII. 
from Paris, he had signed an act of submission to the papal 
dec isinn of 1 70 |. 

I )<•' Pica’s own memoirs, ^Irmon'r di Siibinnr dr* Pirn'. tv.s mvo 
di Plato e Pistoia, ediU-d bv Antonin ( bilh, \mv published at I Ion m e 
in 5 vuL. 111 1005. 1 it sides this bis letters to Antonio Marini wcie 

published by Cc-sirc (iuasti at Pi.no in 1S57; these were promptly 
put on the 1 iidrx. v -V<- also 1 >e Totter, Vic dr Stif'ion dr' Puri 
U vols., Bius-,eL, iS:-,), based on a MS. life* and a MS. account of 
t hf* svnod placed on the Index in 1S2U There* are manv documents 
in Zobi, Stnna 1 >viir di tin /ksmim. voL. 11. and ni. (Idorence, 1S50). 
Pin * acts of tin synod ot Tiduij weie published in Italian and Palm 
at Pavia in 1 7 SH. 

PISTOL, a small fire-arm designed for quirk work and personal 
protection at close quarters, and for use in one hand. It was 
originally made as a single and also double-barrelled smooth 
bon* muzzle-loader, involving no departure in principle from 


' History . Pistols are understood to have been made for the 
first time at Pistoia in Italy, whence they receive their name. 
Gaminclleo Yitelli, who flourished in 1540, is the aeeredited 
inventor. The first pistols, in the ibth centurv, had short single 
barrels and heavy butts, nearly at right angles to the barrel. 
Shortlv afterwards the pattern ( hanged, the butts being length- 
ened out almost in a line with the barrels. Tlvse early 
pistols 1 were usually fitted with the wheel-lock (me, Gun). 
Short, heavy pistols, called “ claggs/’ were in common use 
about the middle of the 17th century, with butts of ivory, bone, 
hard wood or metal. A chiselled Italian dagg of 1 050, tor 
example, had a sliglulv lu ll-nosed barrel of about 8 in. in length 
and i[ bore. The German wheel-lock military phiols used 
by the Reiters, and those made for nobles and gentlemen, were 
profusely ami beautifully ornamented. Pistols with metal 
hafts were common in tin* ibth and 17th centuries, many 
beautiful specimens of which, silver-mounted, were made* in 
F.dinburgh and used by Highlanders. Duelling, when in vogue, 
caused the* production ot specially accurate and well- made 
single-barrelled pistols, reliable at twenty paces. The pattern 
of this pistol seldom varied, its accuracy at short range equalling 
that of more modern ones, the principle* of a heavy bullet and 
light ('barge of powder being employed. The first double- 
barrelled pistols were very bulky weapons made with the 
• barrels laid alongside one another, necessitating two locks and 
two hammers. There was also the “over and under” pistol, 
one barrel being laid over the other. This was a more portable 
weapon, only requiring one lock and hammer, the second barrel 
being turned round by hand, after the first had been fired, or, 
as an alternative, the flash-hole being adjusted to the second 
barrel by a key. These pistols were fimt made with flint and 
steel locks and subsequently for percussion caps. Double 
“over and under ” pistols were also made with a trigger 
mechanism that served to discharge both barrels in turn. 

Revolvers.- A revolver is a single barrelled pistol with a 
revolving liren h containing several chambers for the cartridges, 
thus enabling successive shots to be rapidly fired from the same 
v.cji poll without reloading. The ordinary pistol is now, and has 
been for many years past, superseded by the revolver. TJift 
1 its t revolver, fired with the percussion cap, was made with the 
whole of the barrels, six. seven or eight, revolving in one piece, 
and was known as the “ pepper box.” It was “ single action,” 
i.c. the hammer was raised and the barrels revolved by the pull 
of the trigger. This weapon was t umbmus and no accurate 
aim coidd be taken with it owing chiefly to t Jit* strength and 
resistant e of the main-spring and the consequent strong pull 
required on the l nigger. 'I’lie principle of a. revolving breech to 
one barrel, which superseded the “pepperbox/’ is ail old one 
in the history of tire-arms, dating from the ibth century. At 
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the ordinary fire-arms of the day. With the introduction of [ first the breech cylinder was revolved by hand, as in t lie revolving 
revolvers and breech-loading pistols and the application of j arquebus or matchlock, a specimen of which is now in the 
rifling to musket barrels, came also, in the early half ot the ( i p ur q R . llS( . ,,f i, )n .r Vu- ;iN y pi-, tots Lv cavalry in the iGth and 
iqlh centurv, the rilling of ’pistol-barrels. 171U <_cnturies, sec; Army: History; and Cavalry. 
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Town* ot London, 1 >ut this was subsequently improved bv lapidly fired, if necessarv, by the trigger action alone. Many 
introducing geared nieelianism, nv \vlii«'li the pull ol the 1 rigger rex ol vers on the ( nit principle were in u.c during the ( nmean 
or the roiking of the hammer, or both, do the work. There War and the Indian Mutiuv. and proved of valuable service to 
exists a pistol of tin* time of Charles 1. which is rotated auto- British officers. 

inaticalK as Cue hammer is raised. As rim-fire, pin-fire and central-fire cartridges were succes- 



In 181 | a self-acting revolver mechanism of a crude pattern sixely introduced, brceeh-loading revolvers were constructed 
was produced in Lngland. Tour years later Collar used a, to use them. Messrs Smith and Wesson, ol Springfield, C.S.A., 
separate spring to rotate the chamber. In 1835, an Amerkan, produced the iir^t metal cartridges for revolvers. Pin-lire 
Samuel Colt, produced and patented the first practical revolving cartridges, paper and metallic, were used on the continent ot 
pistol, the idea of which was obtained bv him, il i> stated, from hnrope for Lclaucheux and other revolvers, and these and rim- 
an ancient rex'ulving ” weapon in the Tower of London. The lire cartridges are st’ll used for revolvers ol small calibre. Put 
chamber^ of the first Colt rev olver were loaded w it h powder and since the central-file cartridge has proved its superiority fur 

bullets Irom the muzzle end, and each chamber had a nipple guns, its principle has been generally applied to pistol cartridges, 

that required to be cappid. It was the invention of the copper at first to the larger bores. 

cap that, made the Coll revolver possible. Coder the old The alteration ol the muzzle loading to the breech-loading 



priming system with exposed powder in a pan the difficult v chamber in the revolver involved no decided ( hange of type, 
ol separate and effective ignition with the revolving cylinder I he original (oil, as a breech-loader, remained practicallv 
was almost insuperable. the same weapon as before, with a changed chamber. A 

'The first American revolver makers caie-cd the cocking of binged Hap uncovered the breech-chamber on the 1 right, and as 
the hammer to revolve the ev finder, while the Lnglish makers 1 each chamber reached that point the empty cartridge case was 
died ed this bv the pull of the trigger, in 1855, Adams of ejected bv means of an ejecting-rod carried in a tube attached 
London, and also 'Tranter of Birmingham, brought out the to Ihe under side of the barrel and kept in place by a spiral 
double action revolver, in which the revolution ol the txlinder spring, and the dumber reloaded. 'The next improvement 
could be elfected bv both these methods. When the revolver was greater case and rapidity of extraction, obtained first, by 
is cocked and fired by pressing the trigger, greater rapidity ol 'Thomas’s invention of making the barrel and chamber slide 



fire is obtained than when the hammer is cocked with the thumb, forward on the frame of the pistol. 'The extractor, being fast, to 
but aceuiaev is impaired, as the trigger requires a long pull and the pivot, ictained the (artridges until the chamber was pushed 
considerable force in order to compress the mainspring and clear ot them. Thm the chamber was made to swing on one 
revolve the ev finder. 'The double action revolver was, there- side, as in the ( oil pistol illustrated, enabling all the cartridges 
lore, a great advance on the single action, enabling the lira and to be simultaneously extracted, f inally, self-extracting rcvol- 
also following shots, if desired, to be aceuratelv fitvd by a vers with jninled frames were introduced, in wTich the dropping 
moderate pressure of tfie trigger alter the hammer had been of the lwrcl forces out the extractor as in an ordinary double 
cocked by the thumb; ur, ait ei natively, the revolver could be gun, the extractor acting simultaneously in all the chambers of 
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tin* pistol. A spring returns the extractor to its place when the 
empty cartridge cases haw been ejected, and brings the barrel 
to an ancle ot about 45', lor convenience in loading. 1 he 
.soundness and rigidity ot the weapon depend upon the efficiency 
of the connexion between the barrels and the standing breech, 
and a top snap bolt has proved the strongest and handiest with 
the pistol, .is with the dmt-gim. 

This type of revolver originated with Messrs Smith and 
Wesson, but they and other gunmakrr-. have grcatlv improved 
upon the original model, between the American pattern and 
the Knglidi, as made bv Ah-. -a*-. K. Wehlev & Sun, the chief 
difference is that in the Smith and Wesson the holding-down 
bolt or catch is upon the barrel, and it engages with the top of 


hammer and trigger when the latch is pushed to the 1 v IP - f nr ul)ru . 
ing the e\ hmler, and does not unlock them until the < v tinder is 
positively elos. d and is locked by the latch. I lu* cyliiul- r revolve; 
and is supported on a central arbour of the cron* (K). 1'he riaiv 
lits in a recess in tiie Ira me below the barrel and turns 01 i( s pivot 
arm ( \). 1 lie ejector r«»»l with it-, •'prin.g j .asses through 1 he centre 

of the evlinler arbour and is terminated in tear by the ejector 
with a ratehet (1). Puming ag bn>l the front end of 1 he ejector 
rod will emptv the chamK'is, the evlinder being swm, • out for 
loadin'-. I’lie thumb-piece ot the lateli (/) slides to the e at in the 
left side of t lie frame, unlocking tin* evlinder tor opetiitip, but upon 
ilodm_r the evlinder. the bodv oi the lauh linnly enters 1 hccs.-. in 
the ejei’tor. locking tlr* evlinder in position ior tiring. 

One great dktdv antage of revolvers is the escape of g as a j : 
the opening between the breech of the barrel and the cylinder. 




In.. o.-~ -Pepper-box revolver. 


r rh is eiapc corrodes the surrounding parts and 
also maleriallv diminishes the pressure* in the 
barrel and the consequent velocity of tin* bullet. 
.In the Xagan! revolver, adopted \v Russia, 
this disadvantage has hem overcome bv cm- 


thc standing breech : whereas in the Webley the bolt is upon the 
standing brm h and grips the extremity of the limped barrel. 
Neither mechanism is as strong as could be wished if heavy 
charges of smokeless nitro-compoiiuds are to be mul. 'This 
hinged tvpe ol revolver is ino-T convenient fur u->e on horsebac k, 
a-; the pistol tan be opened, the cartridges extracted and the 
weapon reloaded with one hand. 

ill'' ( >//’> l ). 'Ut-f.'-ji h.n: l\i ,■.)!, I i , fdiihtr • }S, ui'iirl l.'oO, u.-.ed ill 

111*’ 1 uitet I St at ■ > uraiv, cun -.i a s flip-.. / .iml ) ot 1 1 1. * Km <-l (}’»). 1 lie 
cylind'T (C) with si\- ( ham bn th<- li.mir (k). und 1 1 u * tiring uei han- 
Nm. .ill of -.b 1 1 . The mu/vT' v knits, with .1 chi r; ;•* ol 10 giams 
of black povvd'T and a. bull 1 of [50 grains ot Pad, i. iboul 70S it, 
j)»T ^nond, giving :it van's .1 pemtra t ion of about t in. in pine. 

Hi'- lot k m'-Llnni-.m consists ol the hammer (//), with its slump 
{>), -tin up pin (/>), '.trill (0. ■'tint pin (/). stmt -j.img (.•,-) ; the 
trigger (/) ; i I k rebound bwr (/) ; 1 1 1 * * li md (a), w ith the -pring ( ) : 
til** evlinder bolt (/#), with it-. - j >: in*; ( ». ) ; the locking levs r (. ) ; 
the main spring (in), and rebound lever -.pring (//). 'I he h.imm< 1 
(//), t ri- -or (/), .md rebound 1< or (/) an* pivoted on their n-.ju i t iv •• 
pins, which .in* t.mciud in tin* 1-lt side o*' the li\iin<*. Tin* lower 
end of tin* rebound l*-v«*r .prill ; ( 11 ) is so urd to the fr.irne ;nu I the 
free end bears under the rear end of the rebound lever ^o that Urn 
latter, wlien the tripper is lelcascd, cams the hammer back to it- 
safetv position, and tones the trigger lorwanl. Pressure u|)nn 
the tripper cau-.es it-, upper edge to engage th* '-lint, and therel»\ 
rai-.es the haninu r until nearlv in tin* tnll-coi h po-ilion, when the 
strut will escaj»e lmm the tripper, and the hamne r, under the a< lion 
ol the* main-spring, will tail and strike the cartiidge. \ projection 
cm the upper part ot the tripper, working in a -dot in the frame, 
prevents the evlinder from makinp more thin one-d\th of a revolu- 
tion at a time by entering one ot tin* p moves nearest the rear end 
of the surface of the c vlind<*r. When the 1 vlinder i, swung nui 
of the frame*, the puds are anwiiped to prevenl the < o< U i n ; » ol the 
hammer. lii*' cvlindr bolt is pivoted on the tripper pin, and it-, 
spring, bearing cm the rebound levs' arm, « iu.es tin* nose of the 
bcjlt to project thronph a -lot in the frame ready to c nl« r one oi 
the rectangular cut-* in the c vliud'T -airlaee. Dminp, the first 
movement of t In * trippm* in cockinp the revolver, t In* nose of 1 1 .. 
bolt is withdrawn, allow in live redation ot lh«* c*\ lim !«-r. 1 h< 

objei t of the.* bolt is to pnwiiit. rot. il ion of tin* t vlinder in Iran. 

jiorfation. The hand is attached bv if ^ pivot to Liu* tripper, and, 
as the latter sumps on its pm when the liaiimx r i-. be mp cocked, 
fhe hand is raked and revolve s the evlind<s\ and a 1 o rv< . to lock 
th** cylinder in position at the tinv of firinp. An abutnu nf on fie* 
j-ide plate biippurt^ the hand -ptinp in rear. 'I In* •-prinp ensure s 
the enpapement of the hand with the ratchet (v). I he revolver is 
coc ked by hand by withdrawing the h.imumr by the pn ssiire of 
the thumb until its full-cock notch enpapes in the rear sharp corne r 
of the tripper. Pulling the trigger then releases the hammer, 
allowing its firing pin (/) to move forward and strike* t In* < a it ridge*. 

Ihe locking lever is pivoted by its screw in a recess in the left 
side of the frame, and so connected with the latch that it locks the 


ploying; a long cartridge r.me which c , tends beyond flu* nnu* 
oi the bullet and bridge's tie* gap Ik tween barrel and evlinder 
a; llic cylinder is moved lorwanl. A “ mitrailleii.se ” pistol has 
also been eondructed by the Ilrai ndlin Armoury (0., lad., on 
tlui “ pepper-box ” priiv iple, with fixed barrel-;, either lour or 
six, arranged in pair-., mid a sperm I -trikiitg meebanism, in w hi< it 
there i-; no revolving ehimiber and no e-*e.ipc ol gas at the breech. 
It gives stronger -'hooting than a revolver, bill is more cum- 
brous, und ha-; tlie serion ; delect lliat the shock ol the dis- 
charge of one barrel sometimes prematurely fins a m*< und barrel. 

In iSf»5, Sharp, an Amerie.m, jutented an invention to 
remedy the escape of gas, in which the lour barrels of the pistol 



I' 7 .111*1 T (nlf dc>ubl'-,n f ion ov'ilv'T. 


wete drilled the lull lenglit out ol one block ol melal. '1'he 
barrels were slid forward by an under lever to load, and the 
filing was elici Led by a revolving head to the hammer, .set bv the 
action ol cocking the* pidol. 

About 1S7S Messrs f.aneaster introduced both two and loitr- 
barrelled hammerless pistols, in which an internal hammer was 
worked by the pull of the trigger. 1 11 all the three weapon.-* 
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t'linvc mentioned, extraction and reloading were slow processes, 
which made them unsiiited for use on horseback. 

IldnuiH r/ess Revolver. The Smith and Wesson pocket pistol 
is one ol the salest weapons of the size made. There is no 


and fires a charge of t? drams of powder without unpleasant 
recoil. The duelling pistol, as made by Gartinne Rcnetle of 
Paris, is capable of wonderfully accurate shooting, firing a 9 
millimetre spherical bullet and about 12 grs. of powder. This 
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Maker's Name. 


Colt 


Small and Wesson 


Wcbl. y . 


1 

j Description of Revolver. 

Nei. of 
Shots. 

Calibre. 

Length 

ot 

Barrel. 

Length 
eivcr all. 

Weight. 

Cartr 

I ’owd (*r 
Weight. 

ielgC. 

Bullet 

We'ight. 

' 



In 

! il. 

11. 

OZ. 

KG 

gr. 

j New Service 

0 

•la 

5 l 

10? 

2 

8 

4 ° 

250 

New At mv 

r > 

•38 

4 ' 

9 . 

2 

e> 

21 


. X« w r Police 

(> 


1 

*1 

1 

2 

If 

Qtt 

I New Pocket or Pocke t Positive 

b 

■32 


(>.\ 

I 

0 

12 

tt2 

l Police Positive 

0 

* ftt 

1 


I 

5 i 

A 

150 

r \ Double Action 

5 

V>~ 

3 

7 *.i 

O 

i*A 

lo 

88 

Safe ty lianimerlc'ss . 

1 5 

3 - 

3 

*.1 
/ 1 

0 

14} 

1 < > 

ss 

Singh; Action Target 

1 r> 

• 3 S /44 

0 

12 • 

I 

3/ 

20 

Ig) 

Single Vet ioil Bislcy mode l 

r» 

'45 

8 

1 li 

2 

9 

13 

2 20 

Military and Police* .... 

| 

' 3 < s 

o> 

1 2 

I 

15 \ 

21.1 

138 

q Hand Ejector 

' / 


3 * 

(A 

0 

<>» 

5“ 

4 ° 

r British Govt. Mark IY 

Ci 

*455 

1 

; nk 

2 

3 

IS 

2 f »5 

I “ W.G.” Army model . 

6 

‘455 

( » 

W 

2 

8 

Itt 

2(.y, 

| “W.G." Targe* t 

0 

'455 

„ 1 
/ j 

i.bi 

2 

10 

18 

205 

\ Mark III 

(, 

•3X0 

3 

/A 

I 

t 

8 Cor 

i 45 

1 “ W.P.” Pocket model . 

0 

•320 

3 


I 

r 

b 

80 

1 R.r.C. No. 1 

'• 

‘ 45°/’ 4 55 

I* 

<)\ 

I 

1 _q__ 

18 

2b 5 


hammer or equivalent protuberance to catch as the pistol is 
drawn from the pocket ; or to entangle if the weapon falls. A11 
automatic safety bolt, whose length lies half across the palm 
of the hand, and ensures certainty ol freedom at the time of 
shooting, blocks the action until the pistol is (irmly gripped 
for use. 

lirreeh- loading Pistols . — Although the revolver has for many 
\cars practically superseded the pistol, some breech-loading 



vaiictics of pistol are still made- the small pocket pistol, for 
example, and oe casionally the heavy double-barrelled horse 
pistol. At one time these latter were much used, of *577 bore, 
as well as the well-known short, large-bore pistol known as the 
Derringer, usually of *41. calibre. The double horse pistol is 
now usually made for a 20-bore cartridge and spherical bullet, 
and weighs about 3.1 lb. It. is a clumsy, but effective weapon. 


weapon is far superior in accuracy to a revolver. Single-barrelled 
pistols, chambered for the *22 or 297 230 calibre cartridges, 
with a barrel of from 6 to jo in. in length, are also made, and 
when fitted with a detachable metal stock form excellent, little 
weapons for target practice. 

Automatic Revolver . — The Weblev-Fosbery automatic revolver 
is a weapon of a distinctly new design, in which for the first time 
the principle of utilizing the recoil of each shot, to operate the 
mechanism is applied to the revolver. In appearance the weapon 
is very similar to the Wehlov service model. The simple pressure 
of the forefinger on the trigger, the pressure being released 
between each shot, is all that, is required to fire the six successive 
shot-; of the revolver. Tt is supplied with a. safety bolt worked 
hv a thumb-piece, and Messrs Weblev have introduced a (dip 
loader which enables the six chambers to be reloaded at the same 
time. 'This weapon lias met with considerable success, and is 
made in two calibres, the *455, b shot, 2 lb 5J nz. in wcighL ; 
and the *38 model, tt shot, 2 lb 3 oz. in weight. 

Automatic Pistols. — These weapons arc the latest and most 
advanced type of pistol, and it. is anticipated by experts that 
they will ultimately supersede the revolver. '1 hey are made 
with one barrel and a magazine, on the principle of the repeating 
rifle, thus doing away with the escape of gas that lakes place in 
revolvers between the chamber and the barrel. 

Automatic pistols arc so construe ted that: the ton e of the recoil 
is utilized to open the breech, extract the empty case, cock the 
pistol, reload the chamber with the top cartridge from the 
magazine, and close the breech, leaving the pistol ready to lire on 
again pressing the trigger. 

The Mauser “ self-loading " pistol (fig. 0) is one of the earliest 
of the successful automatic, weapons. It i; usually *8< >< > calibre, 
10 si iot , with «i niet.tl clip loader from which the cartridges are 
“stripped” into the magazine, weight 2 \ lh, length of barrel 
5’ in. ; bullet grains, initial velocity about 1 v; f f.s. 

The barrel (1) and body ( ’) are in one piece ; the killer contains 
the holt ( \ ). The barrel and body slide on the frame (4) ; tile In-shot 
magazine ( =;) and the stock are in one pice*' with the frame, and the 
lock Inline (o) and lock-work are contained in the rear part of it. 
Hie bolt (}), which is square, slides in the body, and is 1<< pt pressed 
tip to the chamber by l lie bolt spring (X) ; the rear end of this bolt 
spring bears against the block (<>). The striker end extractor are 
contained in the bolt. The bolt is locked by the bolt-lock (lo). 
This is slotted through the centre and fils on to the projection 
(11) under the body ; it is supported at the moment ol firing by 
a projection on the lock frame* (12); the top ot the bolt-lock has 
two teeth (i t), which in the loaded and cocked position lit into 
two recesses in the bolt, and the bottom of its front (^ul [in front of 
the body attachment (1 1 )1 has anothe r tooth (14) which bears on the 
rocker Os* This rocker is pivoted at its bottom corner. The*: 
main-spring fro) bears in front against the rocker, and in rear 
against the hammer mechanism. The; action ed the mechanism is 
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as follows: 011 ptv-,-,ing tin’ trigg r. the nigger ikm- lilts 1 In.' lever ! 
(t.S) an 1 1 nil i - attached to 1 1 • - .11 (to). tin.' lilting of thr scar allow ■ | 
th<’ iiu m-s; n 111.; to m t b.u swards on tin* hammer. v. liiili nn| *1 11 ■ , j 
on tin' striker and I ires the 1 an ridge. \t this moment the holt : 
is ]o( ked hv the two upper teeth (it) ot the holt -lock, wlikli n 1 
it soil held up hy the l*>‘k hvme pio|tVtiim (1;). Hut. the barrel 
hodv and holt n rodea ; together ot .01 111.. tin* ie,u* end 01 tin* j 
|u>lt dork (o>) is in. Inip-.T ‘•tippoiled. tile mi ko - (iO .n 1111;; on tin* 
foiwaid tooth (i|) | mi 1 1 * down tin* holt do. k and its upper tcclli. ’ 
the nose of tlu* holtdoek 1 illiin; into the rere-.-; just h> hind 1 lie 
projection ( 1 *). I 1 11 1 -- the barrel and hodv ronie to a --taud-a -II 

and the ivmainiuj ire. oil em-rgv is used in drivin*: li.uk the hoh 1 
(now free) and < x t ra e t in a; the cartridge case. Wln-n this energy 
is used up the holt spring (S) reasserts its. It. drive-. tin* holt forward 
and | >n dies another » a rt i i« I a;* • into tin* rhumber a-, in the m.igazin-' 
title, and the main -«] »rin r; . . a tine. 011 tin* ro, k-*r. pull, no the I >• d t 
link again and iii-ay, tin* teeth fig) in the hoh, lot I v 1 1 1 it tor ’ 



ilo 1 1 e \ t dn>!. Tl - r. 1 .id 111: of the trige-v hi in;;-, th ■ •-.< n* (m) 
to it-, ti.rn.i r ] .( » - it .. »n rocking the pklol. 

I his pistol i 1 -nails *- 11 ppliei ! with .1 woode n hoi- ter which 
e an .-also he , 1 1 1 uh'*d to tin* gi ip ol the pi-tol ami ,0 form a 
* lloi 1 Id 1 I - -»t oe. k to; le mg-IV 1 1 '_■ * -hooting. ll 1. sighted hoill o> to 
yard-. 

I he < -'o’ if, r I‘i k . ru/d.ii- ■ tx (tig. in) re.nsi-.ts of four 

mailt pa its, mum Iv the tiann* (It. the h»rr.*l ( 1 i), the slide (*s), and 
tin* magazine (M). Idle Irani.* lorm ,, at n nar and lower part, 
the hand!** ( \ ) w lm h is holloa , md < nntain-, tin* seat lor the ma;;a 
zim*. \tter hem; charged with * e\ ill i art ri» !g« the ina i; l/ine i, 
seat cel Irenn lv-lov, and held in pl.ue* l»v tin* magazine c.tleh (;.’) 
an i ( 1 1 disjitlv prop ( t ; trom the hotlom ol tin* handle. I hi- j.io- • 
jet tie 111 serve t tO ivle*a -e tile 11 1 . 1 ‘-*..1 ✓ iu« • trom tile (atlll. u h* 11 it ; 
tan he r-adils di'av. n li>un tin* handle tor i «•-( barging. In trout 1 
ni tin* handle 1h<* 1 1 r •maid f . ), in vdikh tin* trig-;. i (/) i 
found, and in tin- n. .r and a hove the -rip tin* liriim me < li.uu an i. 
pla..ed ill the part ot the Ir.mir e,dl-*d the n-eeive-r (K). I he Inin" 
mechanism roii-i I ; ol tin* hamim r (//), tin* sear (,.-). tin* tri»';i r (/). 
a sale ty tie* v ie .* (a), the ma. in -- 1 u ni}; ( ) and sear spring (< ), tin* lower j 
1 'art of the* lilt.]- -. r vim; to op, rat.* tin* maga/ in** ea1e.li. din* top 1 
ot the re- e iv r < \t< nds foru ai d hum tin* ha mile, ami to it the l> irn I 
is at t:irh’*d h\ two - ln»rt link,, om* (/) ne ar tin- Ironl .-ml ot tin* harn I, 
and tile other (■•) at its rear end ; these links are* pi\ ot* d 1o the 
receiver and a Ho to the hatn I. ami allow tin* b.iml to swing rear- 
wards t hereon. As both link-, are of tin* same length, the n aiw.nd 
movement ot the barrel in swinging on 1 1 1 « •- « * Imk- <atrie, the 
barrel slightly downwank, hut la ep-, it, longitudinal a\i->in p.iralk 1 
positions during all its movem. nt--. lie ‘low, tin* haiol i In* re i ci \ i*i 

Jornis a tubular seat lor the n-lraitor splint; (; ), which in trout i. 
closed h\ a phi;; (it) la-te ned in the receiv* r by the low. r pivot-pin 
(/) of tin* limit barrel-link, d in* upper surface of tin* n*< e*n< r and 
two longitudinal grooves on its sides form the seat for the slide 
wliic h is guided 1 1 m*i*. * c >ii in it-, rear ward .md forward mo\ « mi-nl -.. 
d he rear part oi tin* slide iorms the holt nr bieeili block ( K ). and 
the* front part lorm, a paitlv tubular cover (>.) w hn h cm loses tin* 
barrel. In tin* loruard j»art of the reoiver is a transverse mortice 
extending through the Ptractor spring seat, and transverse re 
cesses in the forward part ot the slide serve to admit a key (ni) I 
which, passing through tin* sides ol the slide and through tin- ! 
mortice, serves to link tin* slide to tin* tr.iim*. lln- retractor , 

spring (r), in its seal m the frame, consists ol a spiral spring, the 
rear end of which rest , against the rc.eiver, and the front end of 
which carries a piston (/>). I In* rear face of the ke\ (in) has a slight 
rec ess, and when the key is in il-, place tin* front <*tnl ol tin* retrai tor 
spring rests in this recess, thereby confining the key laterallv. 
dhe tension of the retractor spring is exerted to force the key and 
tin* slide to their forward position. I'pon the* barrel are provided 
three transverse ribs (h), and in the inl.iior of the sink* are three 
corresponding, recesses. These serve to lock the barrel and the 
.slid'- firmly together when in their forward position, between the 
locking recesses and the bolt, the* slide has ail opening «>n its right 
side fur I),, ejection of fin* cartridge c.i^s (J), and the bolt k pro- 
vided with an extractor, a firing pin (/), a tiring pin refraction 


spring (./), and a, tiring pin k»» k (v). d hi-; latter is pivoted at the* 
iv ir end in the top ol tin* h . b . and when depressed, lock, tin* iiriim 
piii in it ^ retrac ted po.itmu. thus pn*\euting it-, point limn coinin'" 
til eontaet with tin* cartridge* pi im«T. When raised, th<- tiring phi 
lock releases flu* lime; pin, and m thk position also se.vc-i ns the 
rear dght, being ]>iovid< d on Hie top with a sighting nuidi. 

din* ,'f \ ol the pklol i-, a-, billows; Win n a ch.p^il maga- 
zine (Ah m ited. lln* slide (S) i-, drawn om e to the rear by 
hand, thereby cocking the hammer (ft). hi this po.si. ion ol lln* 
vlide. the i.aii'. r (r) and carrier spring in tin- magazim- raise tin- 
topm.isi cailinlge so as to bring it into lln* p> i 1 1 l ol tin bolt (k). 
c >n n-k i ,iu;; tin* sli.le, it, with tin* holt, i; carried torw .rd hv tin* 
ntrutor sj.rim; (; >. and during this movement the holt lone-, the 
topmo.t c ii t rid*;i* into lln* barrel ( 1 >). As the slide appro ndn-s il ; 
lorward po* itnni the hout ol the holt encounters tin* real eml ol lln* 
barrel and ton es the latter to its lorward poaiion. I airing t hi-, 
torwanl movement tin* barrel swing; lorward and 1 1 p v -rd on tin- 
links (/, a), ami 1 1 in- tin* locking ribs (A) on tin* barrel m* caiii-d 
iiito tin* cm ivgiondms; locking recesses in tin* slide. bin* barrel 
and slide* ar<* tln-n-hv interlocked, and the pidol ready fc> tiring. 

A * light | oi 1 1 on the trigger (/) now serve*’, to move fin* mmc (,-.-) 
*,o as to v. lease lln* h.iminer (h) ami lire a sln>1 . din* i-uee ol tin- 
powder ga-.e„ driving the bullet ironl the haii’el ex, rled reai- 
wardlv again d the* holt, and. e »\ ereoming tin inertia <a lln slide 
and tin- ten-arm of the retrac tor - priug, cans,-*, lln* slio.* ami tin- 
barrel tea 1'i-coil tc\gether. \lh-r moving rearwards togmlnr, h.,r a. 
di .tam e, nie nigh to e nsure* tin* bullet having pas .eel liom the barrel, 
the elow nw.iid -,winging i tie tve i iu u t ot flu- barrel release the lilhr 
trom the slide and slops the ban el in it reaimo-t |io,ition. din* 
momentum ol tin* slide cause-, tin* latter to continue it rearward 
mo\e*mcnt, thereby ag du ecu king tin* hammer and compressing 
tin* relive tor spun;;, until, a, tin- slide arrive, at its ivaunost piva 
lion, tin* e-mply shell i-, ejtejtd lioiu tin* side ol tin- pi-dol an l 
allot her cartridge i.ii-,--d in liout of tin* bolt. I tiding tin* return or 
forward movement ol the slide, caused by tin* n tractor s]win';, 
the cart ridge is driven into tin* barrel, and tin* slide and barrel no* 
interlocke-d, thus making tin- pistol re* idy for another slnd. d ln*se* 
op. rations may be* continued so long as there are cartiidges in tJie 
n: iga/ine, each discharge lvepddug onl\ tin* slight ]udl on Hie* 
trigger, d In* pistol i-; provided with a sale-tv device* (e) which 
makes it impos, ibie to release* the hamnn-r unless the slide and 
ha i r- I st'e in tlvir tird lorward p- • , it i"ii and iubtlo. ked. 

In i he 1 5e >i*i. liardt I v uger pi tot ( 1 1 g. i i ) l h - ■ bolt i ,-,<>] id l \ mi] iport e d 



at the moment of firing bv a toggle joint. I lie* barrel (i A) and 
body (i H) slide* in the Irame ( 1 ( ), the bolt (j) slides in the body 
and i-, m Id up to the* hi eec h b\ the toggle joint } and 4 and the pins 
-e ami ;g whic h secure tin- links fJ l the* toggle to the |><>d' . 'I he cento* 
oi pin (o) is below tho-,e of flie otle-r pm-, so that the joint cannot 
b< ml at the moment ol tiring. On the rear link ( j) 1 1 n-re is a swiv< 1 
( i) wlmli i-. < e mi m*e t < d to the recoil spring (o») in the grip. 1 hi , 
pi .loli , tired by a spring stiiker, like a rule*, instead <-l bv a hammer. 
I he striker i-, within the boll ; il i-, cocked in the o e oil position bv 
a claw oil the end of the front link (; A) and held thus wlie*n ready 
to hre* by the nose ot the 1 rigger sear, these engaging with a. pro- 
jection (.-■! A) on the side* of tin* striker. Tlu* magazine (N shot) is 
in the grip. The action is as follows ; the first cartridge is loaded 
from tlie magazine* by pulling back the toggle joint. As soon as 
the toggle joint is released the recoil Vpring ac ts anil forces the 
boll home, w il h 1 la* (irtri Ige in front of it. (hi pressing the 1 rigger 
tin- barr. 1 ami body recoil a little*. Then the toggle joint comes 
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against curved ramps on (ho sides of the non-recoiling frame and 
is lorccd up. so that ihoreallcr the boll .done recoils (the ejector is 
similar in piinciple in that ot a rifle). Pie recoil spring then acts 
as before on reloading. 

Other varieties of the automatic pistol are the “ Mannlicher," 

1 1 1 < * “Mats '' tl><* “ lleripnann “ and the “ Wcblov.” The Iasi, 
1 m mg simple in construction, small and light. weight 18 oz. and 
length ox'ci all only O.J in., may be classed as a pocket pistol. 

Qualities of Automatic Pistols. — In reference to the general 
qualities o! automatic pistols, while these weapons have the 
advantage over revolvers of longer range anil greater rapidity 
of lire and recharging, on the other hand thev are necessarily 
more complicated in their mechanism, which has to do the work 
oi extraction, reloading and corking that in the revolver is done 
by hand. A stoppage may occur through a cartridge missing 
tire, or continuous uncontrolled fire may take plan: through 
the trigger spring breaking until the magazine is exhausted. 
Their n< ti-m is also to some extent uncertain, as it depends on 
the n-nal of the discharge, which may be affected by variables 
in the cartridge; also the effective automatic working of the 
moving p..rts depends upon their cleanliness and lubrication. As 
automatic pistol >, like revolvers, are intended for personal 
defence at short range and for sudden use in emergencies, 
simplicity of mechanism and certainty of action are in their case 
of paramount importance. There is usually no lime to rectify 
a stoppage or jam. however slight. From a military point of 
view, therelore, before the revolver is altogether superseded by 
the automatic pistol, it is most desirable that tin. 1 latter should be 
as certain in its action under service conditions a-; the former. 
Some automatic pistols, as already stated, are sighted up to 
1000 \ards, and provided with attachable butts. 'The practical 
\alue ol these improvements is open to question, as the sighting 
of a pistol differ, materially when used with and without a butt, 
and under no circumstances can the accuracy of shooting of a 
pistol, even with a butt, equal that of a carbine. 

The 1 cihIi iky in automatic pistols lias boon to rcdino I ho bore to 
in., and increase the muzzle velocity, on tile lines o! modern 
small-bore rifle... Those, .’main, would appeal to be advantages 
ol minor important <• in .1 weapon intended lor use at short range 
in the hold, where a Jn*n\y bullet of iuirly large diameler, with a 
model ate muzzle velorilv, lias a mme immediate and paralysing 
elicit, and is thcielon, horn this point ol mow, and part icul.u tv 
in savage warhue, preferable to a. small projectile ol high muzzle 
velocity. (lb X. lx.) 

PISTOLE, the French name given to a Spanish gold coin in 
use from 1537: it was a double escudo , the gold unit, and was 
worth 16s. 1 1 jd. sterling. The name was also given to the 
ion is d' or of Louis XIII. of France, and to other European gold 
toms of .about the value of the Spanish coin. 

PISTON (through Fr. from Jtal. fas lour or pesioue, a great 
pe.Tlc, irom Late Lat. fd stare, to pound, a frequentative form of 
classical Lat. pinsere), in the steam engine, a disk or partition 
placed inside the cylinder, from end to end of which it moves 
alternately under the pressure of the steam, Bv means of the 
“piston-rod" attached to it this forward and backward 
motion is < ummuiiieated to the machinery which the engine 
is emplot ed to drive, and 4 s in most cases converted into rotary 
mot inn bv a “ connecting-rod,’' one end of which is jointed to 
the “ cross head " carried at the end of the piston-rod, while 
t lie other turns the* crank on the ernnk-shait. The piston in 
gw.-., oil and air engines has a similar inaction, hut in a pump, 
instead of imparting motion, it has motion imparted to it by 
some prime-mover. In every case the piston must fit the 
cylinder so accurately that as little as possible of the working 
fluid, whether it be steam, gas or water, can escape past it, 
packing of various forms being commonly placed round its 
periphery in order to secure this fit. In music, the valves which 
in certain wind instruments, such as the cornet, enable the 
player to increase the length of the air-column and thus lower 
the note produced, arc known as pistons. (Sec Valves.) 

PIT ((). E. pylt, cognate with Du. put, Ger. Pjiitzc , iS:c., all 
ultimately adaptations of* Lai. fattens , well, formed front root 
/>//-, to cleanse, whence pur us, clean, pure), a term of wide 
application for a hole, cavity or excavat ion in the earth or other 


surface; thus it is applied to the excavations made in the ground 
for the purpose of extracting minerals, e.g. chalk, gravel or sand, 
or for carrying on some industry, e.g. tan-pit, saw pit, or to the 
group of shafts which form a coal-mine. Roots and other 
vegetables can be stored in the winter in a pit, and the term is 
thus transformed to a heap of such vegetables covered with 
earth or straw. The word is also used of anv hollow or depression 
in a surface, as in the body, the arm-pit, the pit of the stomach, 
or on the skin, as the scars left by small pox or chicken-pox. 
As applied to a portion of a building or const ruction, the word 
first appears tor an enclosure, often sunk in the ground, in which 
cock-fighting was carried on, a “cock-pit." It would seem a 
transference of this usage that gave the common name to that 
part of the auditorium of a theatre which is on the* floor, the 
French parterre. In the United States a special usage is that 
of its application to that part of the floor space in an exchange 
where a particular branch of business is transacted ; thus in 
! the Lhieago Hoard ol Trade, transactions in the grain trade art 1 
carried on in what is known as the “ Wheat Lit.” 

I11 Scottish legal history there was a baronial pmitege which 
in Latin is termed fun a it fossa, " link [i.c. gallows) and pit"; 
hen* the term has usually been taken to reter to the di ow ning-pit ■, 
in which women 1 riminals were put to death; others lake it to refer 
to an ordeal pit. There is a parallel phrase in M. Dutch, plittc 
ends milg/ten; here pitite is the pit m which women were buried ah\c 
as a penally. 

PITCAIRN, an island in llu* mid-eastern Pacific Ocean, in 
2 5 ° X k ^*’ Lx 0 f> # \Y., belonging to Great Hrilaiti. it lies south 
of the Paumotu archipelago, too in. from the nearest member of 
this group. Unlike 1 lie majority of the islands in this region, it 
is without coral reefs, hut rises abruptly with steep and rugged 
cliffs ol dark basaltic lava. The extreme elevation is over 
i 2000 ft., and the area 2 sq. tn. The soil in tin* valleys is volcanic 
and fertile, but the gradual utilization of natural timber increases 
tin 1 liability to drought, as there are no streams, 'the climate 
is variable and rainy. Slone axes, remains of t arved stone 
pillars similar to those oi Faster Island, and skeletons with a 
pearl mussel beneath the head have been found in the island, 
though it; was uninhabited when discovered 1 »y Philip Uarterel 
in 17(17. Pitcairn was the name of the midshipman who fir$t 
observed it. 

The island was destined to become the scene of a curious 
social experiment. On the 28th of April 1 a mutiny broke 
out on board the bounty," then employed by the Hritish 
government in conveying young bread-fruit trees from Tahiti 
to the West Indies. The commander, Lieutenant William 
Hligh, was set adrilt in the launch with part of the crew, but 
managed to make his way to Timor in the Malay Archipelago. 
The twenty-five mutineers at first all returned to Tahiti. Some 
remained, and six of these were ultimately court -mart killed in 
England, three being executed in 1702. Meanwhile in 1700 
a party consisting of Fletcher Christian, the leader of the 
mutiny, eight Englishmen, six Polynesian men and twelve 
Polynesian women had taken possession of Pitcairn Island and 
burned the “ Bounty." Treachery and debauchery filled the 
! first, years of the annals of the bcautiiul island. By 1800 all 
| the men were dead except Alexander Smith, afterwards known 
1 as John Adams, who rose* to a sense of his responsibility and 
stieeesslully trained up the youthful generation left in his charge. 
An American vessel, the “ Tupa/e,” discovered the strange 
colony in i.SoS; again, by accident, it was visited by the 

Briton," Captain Sir F. Staines, and the “ Tagus,” Captain 
Pipon, in 1X17; and by the exploring ship “ Blossom " in 1825. 
On the death ot John Adams oil the 2()th of March 1X21) George 
ITunn Nobbs, who had settled at Pitcairn in 1X2X, was appointed 
pastor and chief magistrate. 'Through fear of drought the 
islanders removed to Tahiti in 1830, but disapproved of both the 
climate and the morals of this island, and returned to Pilraim 
in 1831. Shortly after this an adventurer named Joshua Hill, 
appeared, and, claiming government authority; tyrannized 
over the islanders till his removal by a British man-of-war in 
1 S 28. In 1.856 the whole of the islanders - 60 married persons 
and 134 young men, women and children- — were landed on 
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Norfolk Island, but in 1S5S two families chose to return, and 
their example was afterwards followed bv a few others. Visited 
in 1875 and 1S7S the colony was found in excellent order, but 
by the end of the century it was stated that intermarriage was 
bringing a deterioration of intellect, morals and energy, and 
that the islanders would probably drift into imbecility. Later 
accounts made it appear that this was an exaggeration, although 
the standard of morality was unquestionably low on the 
whole. 

In religion the islanders are Seventh Day Adventists. “ They 
have adopted an extraordinary patois, derived from the language 
of the Tahitian women who accompanied the mutineers of the 
*■ bounty ” to Pitcairn Island, although most of the adults 
c.in speak the English language fairly well ” (R. T. Simons, 
Report, 11)05). The island is a British colony l>v settlement, 
and is within the jurisdiction of the High Commissioner for the 
Western Pacific (since 1S08). There is a governing body chosen 
from among the islanders, the constitution of which has been 
altered more than once owing to intiTii.il jealousies, Ac. Tin 
island prodm es sweet potatoes, vams. melons, bananas and other 
fruits, arrowroot and codec, (mats and chickens run wild. 
Some trade is carried on with Mangare\a in a vessel owned by 
the islanders. The population is about 170. 

Bnu inou.MMiv. — ]. Shilliluvr, The “ to Pit- 

cairn's ItLinf (LonUon. 1818); !•'. \V. bccHuv. E ovo^e to the Pan fie 
(London. i8;*);Sir |. IHrnfw, 1 1 i't.o v < t Ike Mutiny of the" Bounty " 
(London. iS^i); \V. Ltrodie. P.t> 'una Bland . . . in 
(London, 1S31); C. E. M«*iiiickc, Die Intel Pitcairn (Prm/Kui. 
(185'b ; 1 ' II M urr.iv, Pifr,m n (Lmidoii, 18(10). ivw-.i.ff lo tlatc l>v 
C. C. Ekum (188-)); Lady l -r. I hr M utinen < of the “ Bounty ” 
(London, 1S70); |. A. Lomu, “ Slojh* I mpli-inriits irom I’ltc.iini 
Island," in foitrn. Anthi ■>*.</. In.dit. ( r o* »• 0 x\'..; K. A. Iltminn, 
" Die Ik-volkming tier Ih.m *1 Pi tcaii n.” in Pelcnnaun'* Mitteilun^en 
( 1 qo i ) , xlwi.; Parliamentary Paper. 01 |S, and (M. 754 (London, 
iJSyy. 1901); C< 1 . 2307 (ibid., 1903; Mr K. I'. Simon's report). 

PITCAIRNE, ARCHIBALD (1052-1715), Scottish physician, 
was born at Edinburgh on the 25th of December 1(^2. After 
obtaining some classical education at the school of Dalkeith, 
Piteairne entered Edinburgh Eniversity in j <»( »S, and took his 
degree of M.A. 10*1671. Having been sent to France for tin* 
benefit of his health, he was induced at Paris to begin the study 
of medicine, and alter courses at Edinburgh and Paris he 
obtained in 1O80 the degree of M.D. at Rluims. lie began 
practice at Edinburgh, and in a short time acquired so great a 
reputation that in 1O92 he was appointed professor <>1 medi- 
cine at Leiden. Among his pupils were Richard Mead and 
H. Boerhaave, and both of them attributed much of their skill 
to what they had learned from Piteairne. In 1O05 Piteairne 
returned to Scotland to marry a daughter of Sir Archibald 
Stevenson, an eminent physician in Edinburgh. The family 
objected to her going abroad, so he did not return to Leiden, 
but settled once more in Edinburgh. He rose to be the first 
phvsician in Scotland, and was frequently called into consulta- 
tion both in England and Holland. Soon alter his return to Edin- 
burgh, feeling the great want of the means of anatomical studv, 
he importuned the town council to permit himself and certain 
of his medical friends to treat without fee the sick paupers in 
“ Paul’s Work,” on condition of being allowed to dissect such 
of the bodies as were unclaimed by their relatives, and therefore 
had to be buried at the town's expense. Strangely enough 
this proposal was strongly opposed by the chief surgeons of the 
place, but ultimately the town council had the good sense to 
comply with Pitcairne’s request, and in this way he niav he said 
to have the credit of laying the foundation of the great Edinburgh 
school of medicine. 

Pitcairne’s medical opinions are chiefly contained in a volume 
of Dissertatimics medieae. which he published in 1701 (2nd ed. 
1715). In these he discusses the application of geometry to 
phvsic, the circulation of the blood in the smaller vessels, the 
difference in the quantity of the blood contained in the lungs 
of animals iff the womb and of the same animals after birth, 
the motions by which food becomes fit to supply thejilood, the 
question as to inventors in medicine (in which he repels the idea 
of certain medical discoveries of modern times having been 


known to the ancients, especially vindicating for Thirvcy the 
discovery of the circulation of the blood, and refuting the view 
that it was known to Hippocrates), the cure of fevers bv evacuat- 
ing medicines, and the effects of acids and alkalis in medicine. 
Piteairne was a good classical scholar, and wrote Latin verses, 
occasionally with something more than mere imitative cleverness 
and skill. He was supposed to be the author of ;i comedv. 
The Assembly, or Scotch Reformation, and of a satirical poem 
Babel, containing witty sketches of prominent ITcsbvtcrian 
divines of the time, whom, as a loudly avowed Jacobite, he 
strongly disliked. He was prone to irreverent and ribald jests, 
and thus gained the reputation of being an unbelie\er and an 
atheist, though he was a professed deist. The stories about his 
over-indulgence in drink are probably exaggerated. He was 
repeatedly involved in \ ioient quarrels with his medical brethren 
and others, and once or twice got into scrapes with the govern- 
ment on account of his indiscreet political utterances. Among 
his friends, however, lie was evidently well liked, and lie is known 
to have aeted with great kindness and generosity to deserving 
men who needed his help. Thomas Ruddiman, the Scottish 
scholar, for example, w.is rescued from a life ol ob < urity by 
his encouragement and assistance, and by no one was his 
memory more gratefully cherished. Mead, too, appears never 
to have forgotten what he owed to his old teacher at Leiden. 
A son of Piteairne's had gone out in the rebellion of 1715, and, 
having been condemned to death, was saved by the earnest 
interposition of Mead with Sir Robert Walpole. He pleaded, 
very artfully, that if Walpole's health had been bettered by his 
skill, or if members of the royal family were present'd by his 
care, it was owing to the instruction hi* had received from Dr 
Piteairne. Piteairne died in Edinburgh 011 the 20th of October 
1715. He had been a great collector of books, and his library, 
which is said to have been of considerable value, was, through 
the inllueueo of Ruddiman, disposed of to Peter the Great of 
Russia. 

PITCH. (1) ((_). king, pie, an adaptation of Lat. pix, piris, 
Gr. Trimrn, 7rerra, allied with Gr. ttltvs, pine-tree, Lat. pttius), 
the name of various substances of dark colour and of extremely 
viscid and tenacious consistency when subjected to heat. 
Strietlv the term is applied to the resinous substance obtained 
as a solid residuum bv the distillation of wood tar (sec Tak), 
or the non-resinous substance similarlv produced from Goal-tar 
( if.v. ). The name is also applied to the natural mineral mb 
stances, i.e. asphalt or bitumen (t/i/. 7c). (2) .V noun of \arious 

meanings which are somewhat difficult to connect with the 
verb from which they apparently must be derived. “ To 
pitch ” means primarily to thrust in or fix a stake* or other 
pointed objeeL into the ground, hence to place in a fixed 
position, set in order, oast or throw', hence to incline or slope. 
The etymology is obscure, blit it appears in Northern dialect:; 
as “ pick,” of which it may he a variant ; there is some difficulty 
in connecting this form with “ pick,” variant of “ pike ” (</.v.). 

PITCH, MUSICAL. The pitch of a musical sound is aurally 
defined hv its absolute position in the scale and by its relative 
position with regard to other musical sounds. It is precisely 
defined by a vibration number recording the frequency of the 
pulsations of a tense string, a column of air, or other vibrator, 
in a second of time. Tn Great Britain and America the complete 
vibration to and fro (swing both ways of a pendulum) is taken as 
the unit; elsewhere the \ fixation in one direction only (swing 
one way of the pendulum). The only official standard is the 
French, dating from T.850, preserved by a tuning-fork vibrating 
X70T) (double vib. 4^5*45) at a tempera lure of 15° Centigrade 
( 59 0 Fa.hr.) in a second. The vibration number stated in the 
edict establishing the Diapason Normal is S70 (455), which for 
comparison will be here adhered to. The natural basis for a 
standard musical pitch is the voice, particularly the male 
voice, which has been of greater importance historically. There 
is no reason to suppose the human voice lias varied, (luring the 
period of which we have evidence, more than other physical 
attributes. Tin* only difference to be reckoned with mav be 
in recent tendencies of solo vocalists to sing lor effect, and so lo 
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extend the compass of the voire upwards. Otherwise we may 
assume no disturbing alteration has taken place tor more than 
2000 vears in its position and extent. Vibrations increase in 
rapidity a., a note rises, and decrease as it tails. Any note may 
be a pitch note: lor orchestras custom has settled upon a 1 in 
the treble del. for organs and pianos in Great Britain c" , and for 
modern biass instruments b flat 1 . 

We are not without a clue to the pitch usual in the classic 
Greek and Alexandrian ages : the vocal octaxc to which the lyre 
was adapted was noted as irom e to c 1 . As in choruses baritone 
and low tenor singers always prevail. d-d [ , at French or at 
medium pitch, would really be the Greek singing octave; we 
may then -fore regard it as a tone lower than that to which we 
arc accu.- turned. I hit to sing the lower Greek modes in or near 
the vocal octave it was necessary to transpose a 

lourtli upwards, which is effected in modern notation by a Hat 
placed upon the b line of the staff; thus modulating from our 
major krv of C to that of F. This transposition has had, as we ! 
shall see. much to do with the history of our subject, ultimately | 
influencing the ecclesiastical chant and lasting until the 17th 
century ni our era. It does not appear lrom am evidence that 
the keyboards when there were more than uni- of the early 
organs were arranged for transposition, but it is certain that the 
Finnish harpsichords to 1650 were made with double keyboards 
to accommodate it (see Pipkins' History oj the Pianojot ti\ 1807). 
bul a positive identity ol pitch cannot be claimed for any period 
<c time, and certainly not for the early organs; the loot-rule ol 
the organ-builder, which had to do with the lengths of the 
pipes, and which \aried in every count rv and province, could 
easily cause a difference of a semitone. Scale and wind-pressure 
are also important factors. But with all these often opposed 
conditions, we find less variation than might be expected, the 
maun and really important divergence being due to the necessity 
of transposition, which added a very high pitch to the primarily 
convenient low one. 

The first to attempt to define pitch would seem to have been 
Arnold Schlick ( Musiea ausgetrntscht und ansgc::ogen, Heidelberg, 
i^m), who gives a measure, a line ot 4 J Rhenish inches, which, 
lit* savs. multiplied sixteen times, should in* the lowest F of a 
small organ, fie gives no diameter or wind-pressure. Dr A. J. 
Ellis used this indication to have an organ pipe made which 
with oik* sixteenth diameter and a wind-pressure ot 3] in., at 
one-tourth Seldiek's length, gave f 1 301 *6, from which he derived 
a just major third of a 1 377, which would compare very well with 
an old Greek a h Scliliek goes on to say the organ is to lit* suited 
to the elmir and properly tuned for singing, that the singer 
mav not be forced to sing too high or too low and the organist 
have to plav chromatics, which is not handy for every one. 
Further, he savs pitch cannot be exactly defined, because 
voices varv; lie nevertheless gives the measure* above men- 
tioned for the low l r . but if a larger organ is built to include the 
still lower G. then this G must be of the .sonic measurement , the 
reason being that a greater part of church music ends in “ gram 
bus," a word understood bv Sch lick's editor to mean the trans- 
position of a fourth. Th** larger high-pitch organ will therefore 
br at a ] 502*0. The Halberstadt organ, about which so much 
has been written, was. according to Practorius (Syntagma 
musinim , W’olffcnbiittel, 1618), built in 1361, and repaired or 
rebuilt 1405. lb* gives the longest pipe of this organ, 71 natural, 
as 31 Brunswick leet, and the circumference 3J It. He further 
tells us this pitch was a tone, nearly a tone and a half, higher 
than a suitable church pitch (('barton), for which he gives a 
diagram. Dr Ellis had pipes (now preserved in the Koval 
Institution, T.ondon) made to reproduce both these pitches at 
3] in. wind-pressure. The Halberstadt pitch was found to be 
a 1 505*8; the Chorion . 421*2. Ellis used mean-tone tempera- 
ment in calculating this lower pitch; but as he used just intona- 
tion for the Halberstadt, it seems preferable to substitute it for 
the Chorion , thus reducing it to (d 422*8. Practorius’s Cavmicr- 
ton, or chamber pitch, formulated in his diagrams for voices 
and instruments, is, he savs, a whole tone higher; equivalent, 
therefore, to a } 475*65. Nearly all the German organs in hi. 4 - 


time wore tuned to this higher pitch. Ellis offered the suggestion 
of a much higher pitch tor this Cammcrton in his lecture “ On 
the History of Musical Pitch/’ read before the Society ?f Arts, 
London (Jouni. Soc. Arts . March 5, 1880), but the present writer 
is unable to accept it. The lower vibration number is justified 
bv due consideration of the three divisions of the male voice, 
bass, tenor and alto, as given by Practorius, whose CamnierUm 
very close! v corresponds with Bernhardt Schmidt’s Durham 
organ, iOOy-iOOS, the original pitch ol whi« h has been proved by 
Professor Amies to hav e been a 1 474*1. The Halberstadt pitch 
is nearly a semitone higher, which again agrees with the .state- 
ment of Practorius, and also Schlick's high (’ organ. Yet it 
would seem there had been a still higher pitch used in the old 
ecclesiastical music. Fpon this interesting question Practorius 
is confused and difficult to understand, but he never wavers 
about the transposition of a lourtli. In one passage he distinctly 
savs the old organ high pilch had been a whole tone above his 
Comma ton , with which we shall find his tertia mitwre combines 
to make t lie teqiiired interval. The term tertia mitwre . or 
injeriore , is used bv Practorius to describe a low pitch, often 
preferred in England and the Netherlands, in Italy and in some 
parts of Germany. An organist, instead ol tiansposing a whole 
tone down from the Cammcrton , would for tlu* tnlia minor e 
have to transpose a minor third. A corrohotation of this pitch 
is found in A. Silbermann’s great organ in Strasburg minster 
(171^- 1710), the pit( h ol which, taken in 1880 and reduced to 
50° Fahr. (as are all pit (hes in this article), is a' 303T. An old 
organ at Versailles (17N0) was \ery near this example, a 1 305*8. 
Sir Frederick Gore (kiseley (vide I'.llis’s lecture) regarded the 
Freni h ton tie ehapeUe as being about a minor third below the 
Diapason Normal, a 1 435, and said that most of the untouched 
organs in the French cathedrals were at this low pitch. Stras- 
burg was French territory in 1715, but Silbermann’s organ is 
not quite a whole tone below. Ellis quotes an organ at ladle, 
a 1 874 * 2 , but no other instance of the very low Schlick pitch is 
molded, although trial of the French cathedral organs might 
pel haps result in the finding of examples. Ellis gives bum 
Urdus (I.'Cirt dn jaeture d'oryues , Palis, i;«>(f) as authority lor a 
mean tone To return to the tertia mitwre. Dr 0 R. 

Smith, of Cambridge. in 1 75*). had the organ of Tiinitv College, 
built bv Bernhaidt Schmidt, lowered a whole tone, to reduce it 
to certain Roman pitch pipes made about 1720. His deter- 
minations of pitch bv a weighted wire arc not trustworthy; 
Ellis thinks thev are not safe within four or five vibrations per 
second, but gives a mean pitch for this organ, when altered, of 
a 1 305*2. St MiduuTs (Tnirch at Hamburg, built as late as 
1762 and unaltered in 1880. had a 17th century pitc h, a 1 407*0. 
This is about a. semitone below the Diapason Normal, and a 
just minor third lower than the St Jacobi organ in the same 
eitv (1688), measured by Herr Sdiinahl, a 1 480*2. What was 
remarkable* in this organ was that it had one stop which was an 
equal minor tliiid lower, a 1 41 P4 1 . The difference of a minor 
third, or. as we shall see later, a whole tone, had replaced the 
earlier fourth. Sir Frederick Gore Ouseley’s comparison ol the 
church and chamber pitches of Orlando Gibbons (vide Ellis's 
lec ture) elearlv shows the minor third in Great Britain in t lit* first 
half of the 17th century. Put the narrowing continued. Bern- 
hardt Schmidt, better known in England as Father Smith, was 
invited about 1L60 to build the organ for the Ghapel Koval, 
Whitehall; two years later he* built the organ in Durham 
Cathedral a 1 47.1*1 , difference* a whole lone, and practically agree- 
ing with the Comma ton of Practorius. The Hampton Court 
organ of iOcjo shows that Sc hmidt had furthe r lowered his pitch 
a semitone, to a ] .4 1 1 ‘7- W hat happened at Durham was that, 
at some subsequent date the pipes were shifted up a semitone* 
to bring the organ into conformity with this lower pitch, with 
which it is probable Schmidt's organs in St Tamil's and the 
Temple, and also Trinity Gollegc, Cambridge, agreed. This 
lowering tendency towards the low churc h piteh..and the final 
adoption of the latter as a general mean pitch throughout the 
iSth rcntfirv. was no doubt influenced by tlv* introduction of 
the violin, which would not bear tlu* high tension to which the 



662 


PITCH, MUSICAL 


lutes and viols had been strained. Harpsichords had long been 
preferred at the tertia tninore. The Chorion of Pructorius, 
a 1 422-8, i> practically the same pitch as that of the lurk the 
possession oi which has been attributed to Handel, a 1 422 5. 
It is a very fair mean between G. Silbermann's 18th-century 
Dresden piti'h, </ 1 415. and the organs of Kenatus Harris, u 1 
428-7. Stein tuned Mozart's piano to a fork a ] 421*0, and the 
Broadwood pianos used at the London Philharmonic Societv 
in its lirst concerts (1S15) were tuned to a fork c- 5o(>*8, w hit'll 
gives a mean tone a 1 425-7. 

According to Schindler (N ndnrheinische Musik-Zeitung, \ 
1855, Nos. 8 and 9) and the report of the French Commission, ■ 
1850, the rise in pitch began at the Congress of Vienna in 181O, 
the military bands being the cause. With the improvements . 
in wind instruments this continued, as a more brilliant effect j 
was gained. I11 1825 Weber s Eutyanthe is recorded as having 
been placed in Vienna at 437*5, and in 1854 Kreutzer's 
A ’achtlaga at 440. The measurements are doubtful, but the 
upward tendency is clear. Scheibler, by his simple and accurate 
tonometer, has recorded pitc hes in Vienna about 185}. from n l . 
45 V0 to 440*2. About that time, or it may be a few vears j 
earlier. Sir George Smart established a fork for the Philharmonic < 
Souetv, c/ 1 455*2. l*orks intended tor this -vibration number, ! 
stamped “ Philharmonic-,” were* sold as late as 184(1. lint about , 
that vear the performing pitc h of the Societv had reached j 
452*5. Sir Michael ( osta was the conductor 1846-1854, and from 
his acceptance of that high pitch the fork became known as 
Costa's, and its inception was attributed to him, though on 
insulin ient grounds. In 1874 a further rise in the iork to 454 
was instigated by Sir Charles Halle. The British army is hound 
by His Majesty's Rules and Regulations to plav at the Philhar- 
monic pitc h, and a fork tuned to a 1 452*5 in 1890 is presen ed 
as th«* standard for the* Military 'braining Sc hool at Kncller Hall. 
But the Philharmonic Soc iety adopted the Diapason Normal in 
1896, and the military bands have not gone with it. In point 
o! lact, the y are gradually going higher, and the brass hands, 
which are so important in the North of England and in Wales, 
are not behind therti. 

It was the irrepressible upward tendency that caused the 
French government in 1859, acting with the advice of Halevv, 
Meyerbeer, Auber, Ambroise Thomas and Rossini, to establish 
by law the Diapason Normal. Other countries have graduallv 
followed, and, with few- exceptions, the low pitch derived from 
the Diapason Normal may be said to prevail throughout the 
musical world. Great Britain has been the last to fall in, but 
the predominance of the low pit* h, introduced at Covent Garden 
Opera since 1880, is assured. The proprietors of Queen's Hall, 
London, did much for it when they undertook the alteration, at 
great expense, of their large concert organ, which had only just 
been erected. In iSc/j the Philharmonic Society dec ided upon a 
performing pitch, ostensibly at 6S ,J Fahr.,of a 1 45c;; and in 1899 
Messrs Broadwood made a successful effort to get this vibration 
number accepted by their competitors in (Jre.it Britain. The 
high pitch remains only where there are large concert organs 
not vet lowered, and with the military and brass bands. 

The consideration of temperature as affec ting the use of a 
standard pitch was not attended to when the 1 brent h government 
issued its ordonnanc c. The .-115° Centigrade attached to the 
description of the* standard fork in Paris was intended for the 
definition and verification of the fork only. The alteration of 
the fork due to heat is s< an ely perceptible, but wind instruments, 
and particularly the organ, rise almost proportionately to the 
increase in temperature- of the surrounding air, because sound 
travels at an enhanced rate as the temperature rises. The 
coefficient of this rise is e<|ui valent to half a vibration (0*5) 
per degree per second. I). J. Blaikley (Essay on Musical 

Pitch , Catalogue of the Koval Military Exhibition, Chelsea, 
i Sep) and Victor Mahillon (Catalogue descriptij et analytique du 
MuCr. Bruxplles, troisi<h»e volume, appendice, 1900) have 
recorded their experience of wind instruments under e hanges 
of temperature. The French Commisdon, in establishing the 
Diapason Normal, sjufluld have chosen a temperatuic of 20° ( . 


There would then have been less disturbance owing to the breath 
of the players and heat of the theatres or concert-rooms. It 
would be a great advantage to get this higher grade generally 
adopted. It. was proposed in the Stimm-Contcrenz at Vienna 
in 1885, but not carried. Table III., showing orchestral pitches 
obtained in 1899, for the measurements of which the writer is 
responsible, prove how chimerical it is to hope lor greater 
accuracy than is found between 455 and 440 vibrations a second 
for a 1 , inasmuc h as temperature must always be rec koned with. 


Tublc f. 


1 495 to 1090. 


Bitch descending. 


An t lion tv. ;V.at,*)9 l-.j 


Ilalbei stad t organ . . . 1495 

Arnold Selilick, Heidelbeig . 1511 
St Jacobi. Hamburg . 1(18.8-1094 

St Catharinen, Hamburg . . 154 \ 

Braetorius. ( ammerton . . 101S 
Durham organ .... 1085 
Great Franciscan organ, 

Vienna c. 1(140 

Hampton Court organ . 1090 


Kllis .... 
Ellis .... 
Sell ma hi 
Degenli.mlt . 
Hipkins . 

Amies and Ellis 

Bllmann. 

Ellis .... 


a 505-8 
y >20 
4802 
480-8 j 
17V 05 j 
474* ! 


157 *e> 

1 1 1 ' 7 I 


Table II. 


1511 to T900. 1 ‘itch ascending. 

Autlioi it v. 

V.aly 

Arnold Selilick, Heidelberg . 

1 5 11 

Ellis .... 

i Y, 7 " 

Strasburg Minster. A. Sil- 




bermann . . . 1714 

17 1 ( 

Stockhausen 

393 ' 2 

Trinitv College. Canibinlge . 

1 759 

Smith and Ellis 

395' 2 

Versailles organ .... 

1 780 

M 1 Lee >d and Ellis 


Braetorius. " Tertia mi note ” 

T 0 1 8 

llipkins . 

i t 

St Michael's, Hamburg 

T 7< >2 

Sclimahl . 

! 4 ° 7' 9 

; 

Pascal l ask m’s 1 umngdork. 



Bans 

* 7 S 3 

lass.ijous 

j |<» 9 ‘> 

St facobi. Hamburg, " I'crtia 



! 

minore " stop . 10SS 

- !<>0 > 

Schmahl 

| 411-4 

Holcapelle, Dresden . 

1 75-1 

Niike. . . . 

1 1 1 5 ° 

St Sophie, Dresden. G. 



. 

Silberniann 

1722 

Nake. . . . 

1 H 5 5 

Freibetg. ('..Silberniann. 

1 / M 

N a k e . . . . 

D<» ■, 

Sex ill* ■ Ca thechal *785- 

1 ;o<> 

Ellis .... 

410-0 

Old English tuning fork . 1. 

I/L 5 

Ellis .... 

419 9 

Impel 1.1I Russian Court 



C 'hurcli Band .... 

1 Sc >0 

N.i ke am 1 Ellis . 

1212 

Stein's tuning-fork, Vienna . 

I '/8< > 

Nake and lxll is . 

4 2 1 ‘ ( > 

Handel's ttmmg-loi k . 

* 75 ( 

Ellis .... 

5 

Braetorius. ( hot ton . 

IOlS 

Ellis and llipkins 

4228 

Peppercorn's tuning-toik 



(Broadwood) .... 

1815 

Ellis .... 

423-5 

Kenatus Harris, St Andrew 



I’ndei shaft 

I (»99 

Ellis .... 

427-7 

Kenatus Harris, Newcastle- 



011-Tvne 

1070 

Ions and Ellis . 

4287 

C.Meeiens, proposed standard 
derixed bum 1- 512, and 
faxoured by Moito and 



other Italian musicians 

1870 

Mecrens . 

4 ; 2 1 0 

Sir George Smart, Bhilhar- 
moinc .... i82(» 

185 ] 

Ellis .... 

I 

43 > 2 

Sclieibler No. I., Vienna 



orchestra 

1834 

Scheibler . . 1 

4 33' 9 

Montrd's tuning-fork, Baris 


opera 

1829 1 

Cngpard do laTour| 

434 0 

Scheibler No. IT, Baris 

1 

opera 

1834 

Scluibler 

45 1° 

Keissiger's tuning-iork, Dres- 



den 

T 82 (> 

Nake 

4 35 '° 

Baris Diapason Normal. 



Ordonnanc 1 

• 8.59 

IT. Comm. . 

4 45 '<> 

Scluibler No. III., Bari-v 


Conservatoire .... 

183 1 

Scheibler 

4 35 ' 2 

Baris Diapason Normal. 


Standard loik . 

J 859 

Koenig . 

4 >5 4 5 

Bans opera 

1S40 

Cagnai d dc- laToin 

4 i 7 n 

Scheiblet, Stuttgart, proposed 




standaid (440 at (kj u E.) . 

I 8 ’,4 

Scheibler . . j 

■1 1 (, ’2 

Scheibler No. IV., Vienna 
opera 

1 8 >,4 

Sclieiblet . . 1 

4 l ' r 3 

Uullah’s tuning fork . 

1 842 

Ixll is . . . . j 

11 1 '3 

Naples opera. San Carlo 

1857 

Eissajou.s . . | 

4 H ‘9 

Society ol Arts intended for 




t||. (Since iSSo tbe 


r 


Socie1x r of Arts lias ad\o- 




cat ed the Diapason Normal) 1 800 j 

Ellis .... 

4 15' 7 
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151 1 to i<)oo. Bitch 

ascending. 

Authority. 

V. at 59 F. 

Broad w'ood’s medium 


1850 

Ellis .... 

4459 

Baris grand opera. 


1858 

Lissa jous 

44 s 0 

Lazarus’s clarinet . 


i «44 

Ellis and Hipkins 

4480 

Gcwandh.i us, Leipzig . 


i8(>() 

Ellis .... 

448*2 

Berlin opera . 


1857 

Lissajons 

448*4 

Milan opeiu. La Scala 


185(1 

Lissajotis 

45°*4 

Philharmonic, London 

1840 

I« 5 | 

Ellis and Hipkins 

45^*5 

Kndler Hall . . . 


i8«)o 

Hipkins . 

452*5 

1 'hilhannoiiu , London 


JUS;, 

Hipkins . 

454 0 

Streicher’*; tuning 

- fork, 




Vienna . 


1850 

Ellis .... 

45 (ri 

Slrausss Band, Imperial 




Institute, London, 

open 




air 


1807 

Hipkins . 

457*5 


Table III. 


Orchestral Pitch. 1890. j 

Authority. 

V.atoS” F. 

Leipzig : 

Bliit liner 

fl J 4 *5 ° 

Berlin 

Berlistein 

458*0 

New York 

Stein way 

4 48*0 

Host (Ml * 

C bickering 

4 <8*8 

London 1 

Bioadwood . 

| .>0‘0 

St Peter-.burg 

Becker . 

440*4 

MoimngeTi (and Bayreuth) . 

Miihlfeld's clarinet 

440.5 j 

Stuttgart 

A. Sehiedma\ er . 

4400 

Vienna ........ 

lJosendorfer. 

44 00 

London. Co vent: Garden opera . 

Hipkins . 

4400 

Paris 

Erard 

442*4 

Vcnlied by A. ]. Hipkins. But for Leipzig a comparison with 

lie Gewandhaus Band may be sought 


(A. J. H.) 


PITCHBLENDE, or Uraninttf, a mineral species consisting 
essentially of uranium oxide, ol importance as a source <>1 
uraniiiTu and radium. It is a very heavy (specific gravity u’o- 
()• 7), compact mineral with a conchoidal to uneven lracture,and 
a brownish to velvet-black colour and pitchy lustre. Crystals 
are rare; they have the form of regular oetahedra or less 
often of cubes. The hardness is 5.}, and the streak is brown 
with a greenish tinge. 'Flic mineral has been known to occur 
at Joacliimsthal in Bohemia since 1727, and it was early called 
pitchblende, because of its appearance; but its true nature 
was not recognized until 1780, when M. 11. Klaproth’s analysis 
of it resulted in the discovery of the element uranium. Anals ses 
of material from different localities exhibit wide variations in 
chemical composition. In addition to uranium oxides, there 
arc thorium, cerium (and lanthanum), yttrium and lead oxides, 
each varving in amount from a trace up to 10 %. Calcium, iron, 
magnesium, manganese, silica, water, &e., are also present in 
small amounts. The amounts of uranous and uranic oxides 
(U().„ 2T-72 ; U 0 3 , 13-50%) also vary considerably. The 
mineral is often described as a uranate of uranyl, lead, thorium 
and cerium; but in the least altered material from Branehville 
in Connecticut, the uranous oxide predominates, whilst in altered 
specimens uranic oxide is in excess. In the closely allied 
mineral, thorianite, thorium predominates (ThO.„ 76; IT).,, 
12 %). Since the dioxide's of uranium, thorium and cerium may 
be obtained artificially 14s cubic crystals, it seems probable 
that pitchblende consists of isomorphous mixtures of these 
dioxides, the uranic oxide being due to oxidation. 

'The radio-active properties of pitchblende are of special 
interest. The fact that this mineral is more strongly radio active 
than metallic* uranium led to the discovery in it of the elements 
radium, polonium and actinium. When pitchblende is ignited 
or dissolved in dilute sulphuric acid, a gas is evolved which 
consists largely of helium and argon : terrestrial helium was first 
recognized in this mineral. 

The mineral occurs either as a primary constituent of granitic 
rocks or as one of secondary origin in metallilcrous veins. Octa- 
hedral crystals (“ clevcite” and “ broggeritc ") occur in the pegmatite 
veins of southern Norway, being occasionally found in the telspar 
quarries at Moss, Aren dal and other places. C rystals are found 
under similar conditions at Middletown and Branchvillc in Connecti- 
cut, Llano county in Texas nivenite '*), Mitchell county in North 
Carolina, Vdlenmivo m Oicbec, and other American localities. 
Thorianite, found as water-worn cubes in the gem-gravels near 


Balangoda in Sabaragamuwa province, Ceylon, has also no doubt 
been derived from crystalline rocks. On the other hand, the mineral 
found in metalliferous veins, and to which the name pitchblende is 
more properly restricted, never occurs as crystals, but as compact 
masses rendered more or less impure by admixture of other minerals, 
the specific gravity being sometimes as low as <>‘5; thorium, cerium, 
&c., are absent, and radium and helium are present in smaller 
amounts. This variety occurs with ores ol silver, lead, copper, 
nickel, cobalt, bismuth, cS:c., at Johanngeorgenstadt, Maricnberg and 
Schneeberg ill Saxony, Joacliimsthal and Brzibram 111 Bohemia, 
Kezbariya in Bihar Mountains in Hungary, Gilpin county in 
Colorado, St Just ill Penwith, Redruth, Cram pound Road and 
elsewhere in Cornwall. 

Often associated with pitchblende, and resulting from its altera- 
tion, is an orange-yellow, amorphous, gum-like* mineral called 
gumnute, which is a hydrous uranic oxide with small amounts of 
lead, calcium, iron. <Sx. (L. J. S.) 

PITCHER. (1) A large vessel for holding liquids, derived 
through Fr. from Med. Lat. picarium : the Lat. variant bicarium , 
Gr./Jtxos, has given the Ger. Halter, F.ng. beaker (</.7>.). (2) One 

who “ pitches," i.e. throws, easts, fixes; the name of the player 
in the game of base-ball who pitches or delivers the ball to the 
striker. 

PITCHER PLANTS, in botany, the name given to plants in 
which the leaves bear pitcher-like structures or are pitcher-like 
in form. The plant generally understood by this name is 
Nepenthes, a genus containing nearly sixty species, natives of 
tropical Asia, north Australia and (one only) of Madagascar. 
North Borneo is especially rich in spciios. They are shrubby 
plants ( limbing over surrounding vegetation by means of tendril- 
like prolongations of the midrib of the leaf beyond the leal-tip. 



A, Honey-gland from attractive C, I nuisvcw section of the 

surface ol lid. same. 

B, Digestive gland from interior A, B, and C magnified about 
of pitcher, in pocket -like de- 100 diameters. 

pression of epidermis, opening 
dowmvards. 

The pit* her is a development at the end of the tendril. It is 
generally tubular in form, but in some species two forms are 
produced on the same plant, lower or terrestrial goblet-shaped 
pitchers and upper suspended pitchers retaining the more 
primitive more or less tubular form; in a few species a third 
form — funnel- or cornucopia-shaped pitchers occurs in the 
upper part. In the terrestrial type a pair of well-developed 
wings traverse the length of the pit* her : in the tubular or funnel- 
shaped form the wings arc narrow or ridge-like, 'pie mouth of 
the pitcher has a corrugated rim (peristome) formed by in- 
curving ufnhe margin, the convex surface of which is firm and 
shining. It is traversed by mure or less prominent parallel 
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riders, ^hiih are usually prolonged as teeth beyond the in- 
folded margin. Above the mouth is the lid (operculum), which 
varies in si/e from a small narrow process to a large heart- 
shaped expansion. A study of the development ot the pitcher, 
especially in the young pitchers of seedling plants, shows that 
rhe inflated portion is a development of the midrib of the leaf, 
while the wings, which are especiallv well represented in the 
terrestrial tvpe of pitcher, represent the upper portion of 
the leaf-blade which has become separated from the lowi-r 
nortion bv tin* tendril; the lid i> regarded as representing 
two leaflets which have become iused. The short straight or 
curved process from the hack ot the pitcher behind the lid 
represents the organic* apex of the leaf (A in fig. t). 

1 lie si/e ot the pitcher wines widt h* in the different species, 
from an inch to a foot or more in depth. The colour also varies 
considerably, even in diffe rent pitchers of the* same individual. 



Fto. 2 . — I .raw; of V ivvarnua pm purr, 1 . 


A, Attractive Hirfa*.e of lid ; B, loiidmling; (', glandular; and ]), 
detent ive surface*; magnified. A ami 1 > are taken from 5. tiara. 

according to age, light exposure or soil conditions. It. is uni- 
formly green or more or less spotted, blotched or suffused with 
red or crimson, or sometimes, as in A\ sanguined or A’. Edwards 
iana . largely or wholly of a rich scarlet or crimson colour. In- 
set t>, are attracted to the mouth of the pitcher by a series of 
glands, yielding a sweet excretion, which occur cm the* stem and 
also on the leaf from the base of the* leaf-stalk to the lid and 
peristome. Embedded in the incurved margin of the rim, i 
whic h affords a very insecure foothold to inserts, are a number 
of large glands excreting a sweet juice. The cavity of the 
pitcher is in some species lined throughout with a smooth 
glistening Mirt.ee over which glands arc* uniformly distributed; j 
these glands sc< rete a lipoid which is found in the* pitcher even I 
in the young state while it. is still hermetic ally closed by the lid. 
In other ^ecies the glands are confined to the lower portion of 
the cavity surfac e, while the- upper pari hear a smooth waxy 
secretion on which it is impossible, or at any rate extremely 
difficult, for insec ts to sec ure a foothold. This area is termed 
the “ conducting ” area, as distinguished from the lower or 
“ detentive M gland hearing .are a. It has been proved that 
the secretion contains a digestive ferment c apable of rendering 
proteid matter soluble*. Insects, especially running insects, 
w'hi- Vi have followed the track of honev glands upwards from 
the stem along the leaf, reach tlic mouth of the pitclier, and in 
their efforts to .sip the attractive marginal glands fall over into 


! the liquid. The smooth walls above the liquid afford no foot 
I hold, and they are drowned; their bodies are digested and tin* 
j products of digestion are ultimately absorbed by the glands in 
I the pitc her-wall. Thus Nepenthes sec ures a supplv of nitro- 
i genous food from the animal world in a manner somewhat 
I similar to that adopted In' the British sundew, butterwort, 
j and other insectivorous plants. 

The side-saddle plant, Sar raccnia, native of the easte rn United 
States, is also known as a pitc her plant. There are about seven 
spec ie's, herbs with c lusters of radical leaves some or all of which 
are more or less trumpet- or pitcher-shaped. The leaf has a 
broadlv sheathing base succeeded l>v a short stalk hearing the* 
pitcher, which represents a much enlarged midrib with a wing 
like lamina. Above the rim of Liu* pile her is a broad flattened 
lid, which is also a laminar development. The surface of the 
leaf, especiallv the laminar wing, hears glands whic h in spring 
exude* large glistening drops of nedar. The lid and month ol the 
pitcher are brighter coloured than the* rest of the* leaf, which 



1'ic,. *,. Ccphtilotus /<•///< ult 7J »\\ showing or linarv leaves and pitchers, 
the right-hand one cut open to show internal structure. 

varies from yellow green to deep crimson in different species 
and in individuals according to exposure to sunlight and other 
j conditions. This forms the attractive area, and the; inner sur- 
face of the lid also bears numerous glands, as well as downward- 
pointing hairs, each with a delicately striated surface (fig. 2 , A). 
Below it is the conducting surface (B) of glass v. epidermal cells, 
with short downward directed points, which facilitate the 
descent, hut impede the ascent ol an insect. Then come the 
glandular surface ((’), which is formed of smooth polished 
epidermis with numerous glands that secrete the fluid contents 
of the pitcher, and finally the detentive surface (I>), of which 
the ecli-j die produced into long and strong bristles which point 


A 



A, Ordinary leaf ol ( , ph, Until',. 

B, Monstrous l<*af with spoon-shaped depression. 

(' and 1>, < )thor abnormal forms more deeply pouched, 
showing formation of pitcher. 

1*'., Ordinary pitehrr of ('eph.ilotus. 
a. Apex of leal. 

downwards and meet in the centre of the diminishing cavity so 
as to render escape impossible. The secretion wets an insect 
verv rapidlv, but, so far as is known, seems to be completely 
destitute of digestive power - indeed, rather to accelerate 
decomposition. The pitchers accumulate vast quantities of 
' insects in the course* of a season, and must thus anunelantlv 
; manure the surrounding soil \vhc*n they die. Moreover, the 
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I. Meissen. Sii.xoiiv . 

II Comegills^ \rran 
III. Si. nit of Figg, Scotland 


feast is largely sharer] by unbidilcn guests. Not Lo speak of 
insects winch bed upon the pitcher itself, some drop their eggs 
into the putrescent mass, where their larvae find abundant 
nourishment, while birds often slit open the pitchers with their 
beaks and devour the maggots in their turn. 

( tphitloliis follicularis, a native of south-west Australia, 

a small h< rbaceous plant, hears ~~ 

ordinary leaves dose to th<_ 
ground as well as pi tellers. 

The hitter somewhat resem- 
ble in general form those of 
I'peulhc' . The lid is especially 
attractive to inserts Iroin its blight colour and honev secretion; 
thtee wing-; lend up to the mouth ot the pitcher, on the 
indde of which a row oi sharp spines points downwards, 
and below this a circular ridge fig. 3) armed with papillae 
sene-* as a conducting area. A number ol glands on the in- 
terior of the pitcher secrete a plentilul fluid which has digestive 
properlie.. Comparison with monstrous forms shows that the 
pitche r oi Cephalutns arises bv a calceolate pouching from the 
uppr»' surliLce of the ordinary spathulate leaves, the lid here 
arising from the proximal side 1 of the pitcher- orifice. 

PITCHSTONE (German J\r/isiri/t, from its resemblance to 
pit : 1 1), in petrology, a glassv igneous rock ha\ ing a resinous 
lustre and breaking with a hollow or conehoidal fracture. It 
diiiers bom obsidian principally in its rather dull lustre, for 
obsidian is bright and vitreous in appearance; all pitchstones 
also contain a considerable quantity ol water in combination 
amounting to from 5 to ro u () of their weight or to to 
20 ' ol tluir volume. The majority of the* rucks of tins 
class on ur as intrusive dikes or veins; they are glassy forms 
of quart/, porphvrv and other dike rocks. Their dull lustre 
may be connected with the great abundance of minute crystal- 
lites and mi( Tolites thev nearly always contain. These are 
visible only in microscopic sections, and their varied shapes make 
p.lchstones verv interesting to the tnieroscopist. Although 
pitchstones are known which are of Devonian age (r.g. the 
glassv claeite ol the 'lav bridge in Fife, Scotland, and the 
andcsite-pitchstunes ol the Cheviot Hills), most of them are 
Tcrtiarv or recent, as like all natural glasses thev tend to crys- 
tallize or become devitrilied in course ol time. I11 some ol the 
older pitchstones the greater part of the mass is (hanged to 
a dull lelsitic substance, while* only nodules or kei lie’s ol 
unaltered glass reman 1. 


Some* pit clisl ones arc* very acid rocks, contain ing 7 ° to 73 n „ of silicat, 

and have c I* st* cln mil 'll alimit irs to gra-iiU's and rhyolites. Other:? • 
Lonl.iin more alkali? and less :-ili< .1 . being apparently vitreous types ; 
oi trachyte or ker.ilophyn*; others have* t lie* composition ol dac ilc* 
ami andesite, but the lake k basaltic gl-isxe.? an* not nsiiallv dassitud , 
among the pitchstones. Verv well known rocks of this group 
o< ( ur at Chemnitz and Meissen m Saxony. They are brown or dark 
green, verv oltcn pcrlit ir (see PiiTuoi.oc.v, l’late I. tig. 3), and show 
progressive devitrilic.it 1011 Mart mg tromcim ksaml joints and spread- 1 
ing inwards through the* mas?, l'or a long time the pin hstom* «hkes 
ol Arran in Scotland have been famous among geologists tor the j 
• *rc it beauty and variety ot skeleton crystals they contain. These j 
pitchstones are dull green »i hand specimens. Some oi them con 
tain phenoi rysts < >1 leKpat, nugite, &c.; others do not, but in all there | 
is gieit abundance* of branching leathery crystalline growths in tin* ■ 
ground mass : thev resemble the branches oJ hr trees or the Jronds 
or terns, minute crystalline rods being built together in aggregates 
which ofleu recall the Irost patterns on a window-pane. It is sup- 
posed th.it tin* mineral they consist of is hornblende. I11 addition 
to these larger growths there are many small microlites scattered • 
through the glass, also hair-like trichites, and line rounded glolmhtes. [ 
When phcnocrysts are present the small crystals are planted oil their ! 
surfaces like grass growing from a turl-covered wall. The*** piti h- 
stones are believed to proceed from the great eruptive centres wliii h 
were active in western Scotland in early Tertiary time's. Another 
pitchstone of the same period torms a great craggy ridge or sc un- 
in tin* island ol Figg (Scotland). At one* time reganled as a lava 
How occupying an old stream channel it has recently lx-en desi ribed 
as an intrusive sheet. It is from 200 to -*<><> it. thick. The ruck is 
a dark, nearly black, pitchstone porphyry, with glancing idimnor ! 
phic crystals of telspar in n \itreous base'. It contains no quartz; 
the lelspars are anortlmclaSc, and with them there are numerous ’ 
crystals of green atigite. The ground mass < on tains small crystallites 
ol telspar, and is ol a rich brown colour in thin section with well 
developed perlitic structure (see Petrology Elate II., tig. I). In | 


chemical composition this rock resembles the trachytes rather than 
the rhyolites. I11 Kigg and Skve there are many uikes of pitchstone, 
mostly ol intermediate rather than of acid character, all connected 
with the great eruptive aitiwty winch characterized liiat region in 
carlv tertiary times. 

The loliowing analyses give the ehemical eoiuposition of a iew 
well-known pitchstones 

Sit i \l.,o. F*.<>, MgO (. .,(> \a.() K < > HA) ! 

72 - j- 11-20 | o *7f, o-2S 1 • 3;, 2 • So 3 *. mi / * O \ i 

7 - * 1 *7 11-20 3*2| tr. j i-f)i «c.T 3*01 r \ 5 

, i|*oi J .1*4} o-No , 2-oi 1*1-3 O’oS i 2*70 | 


The iirst two ol these contain much water lor rocks ihe ingredients 
of which are but little decomposed. They are ol acid or rhyolite 
character, while the third is richer in alkalis and contains less silica; 
it belongs more naturally to the intermediate rn< (or trachytes;. 

(J.S. F.) 

PITESCI ( I'iUsh ). also written Eitesti and Pitest, tin* 
c apital ol the department of Argcsh, Rumania; situated among 
the unliving hills of the Carpathians, on the river Argcsh, which 
is here joined bv several smaller streams. Top. (moo), 15,570. 
The surrounding uplands produce good wine, fruit and grain, 
besides being rich in petroleum and salt; and, as the main 
Walachian railway is met at Pitesei bv lines Irom Gampuliing 
and llermannstadt in Transylvania, the town has a consider- 
able trade. It has manufactures of lacquer and varnish. 

PITH (O.E. pitha, cognate with Du. pit, kernel ot a nut) y 
properly the medulla, the central column of spongy cellular 
tissue, in tin* stems of dicotyledonous plants (see Plants ; 
Anatomy ). The word is thence applied to the spinal cord or 
marrow in animals, to tin* medullary end of .1 hair, and to 
that whieli lorms the central part or core ol ativ object or 
substance; hence, figuratively, \ igour, energy, concentrated 
force. Very light hats or helmets are made of the dried pith 
of the Indian sponge wood or hat plant ( Arsrhynomrnr atpera, 
the native name being Solah ). These pith hats are worn bv 
Europeans in India and the Fast. The Chinese Ricepapcr free 
(Aralia or lu/lsia papyri jrni), Jrom the pith # oi which the deli- 
cate white film known as “ rice-paper " is made, is also known 
as the pith-plant. • 

PITHECANTHROPUS ERECTUS (Erect Ape Man), the 
name given bv Dr Eugene Dubois, of the Dutch aimv medical 
service, to the imaginary creature which he construe ted from 
fossilized remains found by him in |ava. These Iragmenls 
consisted ol a thighbone, two teeth, and the upper part ol a 
skull, and were unearthed in 1 S«>i — 1 S«#js on the left hank of the 
Bengawan River near Trinil. The skull appears to have been 
low and depressed with strong suprac iliary ridges; tlu* teeth 
are very large, and the femur is quite human. 'Ihe teeth and 
skull were found together, the femur a lew yards awav a year 
afterwards. The discoverer, however, slated it as his belief 
that the fragments were portions of the same skeleton and 
belonged to a creature hall way between man and the higher 
apes and of the Pleistocene age. Mm h disc ussion followed the 
“find,” and many authorities have given an opinion adverse t«. 
Dr Dubois’s theory. The prevailing opinion is that the hones 
are human. Flay are not held to represent what has been 
(\illed 11 the missing link,” bridging over the gulf between man 
and the apes; but almost all authorities are agreed that thev 
constitute a turther link in the chain, bringing man nearer 
his Simian prototype. L. Manouvrier concludes that Homo 
javanensi s' walked erec t, was of about medium height, and was 
a true precursor, possibly a direct ancestor, of man. He calls 
attention to the lad that the cranial capacity decreases in 
proportion to the antiquity of the human skulls found, and 
that the pithecanthropus skull has a capacity of from 900 to 
1000 c.c.— that is, “ stands at the level of the smallest whic h have 
been occasionally found amongst the reputedly lowest savage 

peoples.” 

Sec 1 )uln»is, Pithecanthropus ereifu\ (Batavia, i«H»j j) ; a later paper 
read bv IN iMibms before tin* Berlin Ant hropological Society was 
translated in the Smithsonian Report lor 1S9S. Also a paper read 
by I >r 1 ). J. Cunningham before the Koval Dublin Society, January 
23.1S93 (n ported 111 Mature, February 28, 1695;; O. C. Marsh.. 
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American Journ.of Science (Juno rSgfi) ; “To Y'itliecantlirnpu^ ci 
1 ori^ine dc Fhoiiunv, ” m Hull. ac la *> oc . d\mthiop. tic Pans (i.SiyO, 
pp. 4O0 qt.-; L. M.uiouvncr, “ 1 h^cussinn <lu pithecanthropus erect us 
cotnine pr*\ ur-s-ur 4 e l lioinino, " ill Hull. - oc. d'ltnthiop. tic Pans 
(iSq-q, pp. i au-1 ji" jj'>; L. M.uiouv vu v. Hull. oc. d'.'uthi op. 

( i bijt >) , p. 419 • I ho I riml Fcmui luiiirnsit'd with tho I cmnrn 

hi \uih> in >, ! \ 1 n;c and l nili/ed Races, ’ m Journal 0/ .Inal, and \ 
riiwsiol. ( 1 N i< 1 1 , \\\i. 1 srip; Virchow, *• ( bc*r dm Pit hri ant hropus j 
cm tie- 1 > 11 i »« *1 - " hi /atsi h,ijt f. bthuologic pp. 440, 444, (, -p s - 

PITHIVIERS, .1 town of north central I* ranee, capital ot an : 
.irrondissoi'u-nt i'.i tho department of Loiret, 2X m. N.N.F. of 1 
( )rleans, nn tlv railway to MalcMvrbes. l’op. (1000), =; f > 7 < » . : 
Tlv* oh. in h of St Solomon, 1 luotiv 111 tin 1 Kcnaissane 0 style. | 
ami remains of tho an. iuni ramparts an* of interest. Statues 
have hoot 1 crectt d ot tho mathomatioian iVnis Poisson (d. 
rS |o), and of tho ph' -m ian and agriculturist Duhamel do M011 
roan (d. 1782V n dives of Pithivior>. 'flu town is an agri- 
oult’aral markot, and an important centre tor tho saffron of the 
region ot (Fain iris, tho cultivation of wliioh, originalh intro- 
duced h\ i!io Jov. > of Avignon in tho 1 2LI1 century ,.wa s fostered 
hv Loiih XIV. Tho shrine of St Solomon in the nth oonturv 
and that ol St Gregory. an Armenian bishop, in the 10th. 
formed th • mi' lei of the town; and tho donjon built at the uid 
of tho 10th « 1 uiurv for lieloise, lady of Pithiviors, was one of 
til-- lined P-o period. 

PITHOM, one of the ** treasure cities** stated to have boon 
built l" r Pliaiaoh by tlv Hebrews in (io>hen during the ( )ppn s- 
sion (K\o»i. i. 11). We have here the liebrai/ed form of the 
I\:;yptiun l' -.dm " House of (the sun-pod) Ftom," in (iruk, 
Patumos, etpital o 1 the Sth notne of Tower F.g\ pt and situated 
m the Wadi lAimilut oil the 0an.1l from the Nile to tin* Rod Sea. 
Sueeoth (Egyptian Thuket) was identical with it or was in its 
immediate neighbourhood. The site, now Tell el Maskhuta, 
has yielded several important monuments, including the best 
pres r\ed ot the trilingual stelae of Darius whic h eommemniated 
his woik on the canal, d'he earliest name vet lonnd is that ot 
Ramoses II. of tho XIXth D\ nasty, but in one case ho has 
usurped earlier work, appaientlv of tho Xllth 1 >ynast\ (a 
sphinx;, and the eV.y was e\ ide ntic very aneient. Several of 
tlv monuments from Pithom have been removed to T-inailia 
oil the Sui./ Canal. 

See Ed. Na\ ille, 1 he Store ('.it y of Pithom and the Route of the 
77 xod us (Loir Ion. issi); \V. M. I-\ Petrie, Jam' |>t. i. (London, 
1SS5); \V. ( iolriii-,i In 1; , “Stele cle Danus” 111 Rnuri! dc tracaux 
rclatijs a la pinhdogie tt I’au in atomic tijypticnne - ct assyt n nnes, xni. 
oy, and the article Kami.sks. (K. Ei.H.) 

PITHOU, PIERRE ( 1549- ■ 590). French lawv(*r and scholar, 
was horn at Troves on the* rst of November 1 ^49. i I is taste for 
literature was early seen, and his father Pierre ( 1490-1 4^0) 
cultivated it to the utmost. He was called to the* Paris 
bar in T560. On the outbreak of the second war of religion 
in 1567, Pi thou, who was a Calvinist, withdrew to Sedan 
and afterwards to Basel, whence he returned to France 
on the publication of the edict of pacification. Soon after- 
wards 1 it* a- eurnpanied the due de Montmorcnev on ] i is 
embassy to England, returning shortlv before the massacre of 
St Bartholomew, in which he narrowly escaped with las life. 
Next year lv tollowed the example oj Hcnrv ol Navarre bv 
abjuring the Protestant faith. Henry, shortlv after his own 
ar cession to the throne of France, rect^nizid Pillion's talents 
and ser\’iees bv be stowing upon him various legal appointments. 
The most important work of his life was his co-operation in the 
production of the Satire Mcnippec (1594V which did so much 
to damage the cause of the Teague; the harangue of the Sieur 
d'Aubrav is usually attributed to his pen. He died at Xogcnt- 
sur-Seine on the 1 1st of November 15c/). His valuable library, 
specially rich in MSS., was for the most part transferred to 
what is now the Bibliotheque Nationale in Paris. 

Citium wn,te a grvit number of legal and liistonc.al hooks, besides 
pn*]».ir:n*; ei!itn»ns cl several am uni authors. His carlied publica- 
tion w.,-, hi, sanutum uhsei ieonini ht>. II. (1505). Perhaps his 
edition ..1 th,- 7 t i,v? Yisii^othoyum (1570) was his most valuable eon 
tribution l.» historical science; in the same line; he* edited flu* < apitula 
of Charlemagne, Louis the Pious, and Charles the P»al<l in 1 5SS, and ; 
ilc aloo a*aiatcd his brother Francois in preparing an edition of the j 


[ Cot pus juris canonic! (10S7). llis Libert's de Valise Qalluauc 
! (i,->04) is reprinted m his Opera sun a jundna h/s'onra v/.s< clianea 
j lollcita (moo). Inci^saal Jilerature lie was the li rst who made tin- 
world acquainted witimhc* Paine* ol i’haedrus (i.50<>); he also edifi-d 
the I’erci^dntm I'cnciis (15^7), and Juvenal and I’ersius { 1 

rhree ol Pitlum's brothers acquired dislmelion as jnn-Us • je.w 
( 1 .5 - | 1 C'oj), author ol traitc dc polite cl du ^aitcenicunui dc * lipuh 
lh/nt n, and, in collabor.it ion with his twin brother Nkoi \s (isj| 
i.loM.ol Institution du manage ihr,'tun\ and Fk wqus (1 , j 
author ol (]!o\*ai turn a<f h/nos 1 apituhn nun (l^NMg l }lt ;<> Jc l\\\. 
C'lnminih at ion ct dc l’ intent it , c-c. (15^7). 

P1TIGLIAN0, a town in Italy, pro\ ince of (Imsscto. Poj>. 
( Lc;oi ), 44H». It is the* cathedral rity of the bishopiic named 
after the neighbouring town of Sovana, and possesses a i()th- 
cenlurv c*athedral and a church of the nth 15th centuries. 
Pitigliano was originally a fief of the eountship o : Sovana, 
which in 121)4 came by marriage into the possession of the 
Orsini. In 1410 Sovana was taken bv the* Siennese, but by the 
terms of a peace conc luded in 1 f 1 7 tin* Orsini retained Pitigliano, 
(lentile Orsini (assassinated 1444) assuming the title of count of 
Pitigliano. The most famous of the line of c ounts was Niceolo 
II 1.(1442-1510), a eelebrated conilollinr. Under bis ueeessors 
Pitigliano became the scene of ceaseless familv feuds culmi- 
nating in assassinations. In 1562 the Medici of Florence seizt‘d 
part of their territories, and acquired the rest hv exc hange in 
15S0. The Orsini stronghold still stands in the town. 

PITLOCHRY, a village of Perthshire, Scotland, jS.l m. NAY. 
of Perth by the Highland railway. Pop. ( 1 401 ), 1541. It lies 
on the lett bank of the Tununel, a little* below the < onlhienco 
of that river and the Harry, 450 ft. above the sea. It is a 
favourite health resort and tourist centre. Among the im- 
mediate attractions are tho pass of Killieerankie, the tails of 
Tummel, the exquisite prospect called “ Queen's View "(named 
after (<)ueen Victoria), and Loch Tummel, S in. to the west. 
One m. S.F. of the village is the Black Spout, a waterfall of 
Soft, formed hv the TTlradour. 

PITMAN, SIR ISAAC ( 1 S 1 4 1 S< >7), Knglish phonographer, 
was born at 'Frowbridge, Wiltshire, on the 4th of January 1S14, 
and was erliu ated at the local grammar si hool. Hr started in 
life as a clerk in a cloth fac tory, but in 1841 he was sent to the 
Normal College of the British and Foreign School Sociotv in 
London. Between 1.842 and 184c) he held masterships at 
Bart on-on -1 lumber and Wotton-under-Fdge, but he* was dis- 
missed by the authorities when he became a Swedenhorgian, 
and from 1840 to 1844 he* conduc ted a private school ol his own 
at Bath. I11 0X20 he took up Samuel Tavlor’s system ol short- 
hand. and from that time lie became ail enthusiast in developing 
the art of phonography. In 1847 he drew up a manual of 
Taylor’s system and offered it to Samuel Bagster (1771-1852). 
The publisher did not accept the work, but suggested that 
Pitman should invent a. new* system (see Sunk 1 ham •) of his 
own. The result was his Stenographic Saumlhund (1847). 
Bagster’s friendship and active help had been secured hv Pit- 
man's undertaking to verify the half-million references in the 
('omprehnisivc Hihh\ and he published the inventor’s books 
at a cheap rate, thus helping to bring the system within the 
reach of all. Pitman devoted him'.cll to perfecting phono- 
graphy and propagating its use, and established at Bath a 
Phonetic Institute and a Vhonelu journal for this purpose; 
he printed in shorthand a number of standard works, and his 
hook with the title i'hnwvj) aph\ ( 1 S jo) went through many 
editions. He was an cut he i.Mie spelling reformer, and adopted 
a phonetic* system which he tried to bring into general use. 
Pitman was twice married, his first wife dving in 1857, and his 
second, whom he married in 1X61, surviving him. In 1X1)4 he 
was knighted, and on the 22nd of January 1X07 he died at Rath. 
Sir Isaac* Pitman popularized shorthand at a time when the 
advanc e of the newspaper press and modern business methods 
were making it a matter of great commercial importance. His 
svstcni adapted itself readily to the needs of journalism, and 
its list* revolutionized the work of reporting. He was a non- 
smoker, a vegetarian, and a great advocate ot temperance 
principles. 

llib Lite was written by Alfred Baker (190b). 
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PITONI. GIUSEPPE OTTAVIO (1^57-1743), Italian musical 
composer, was born at Rieti oil the Tttth of Man h 1657. lit* 

« .Lint* to Rome as a boy and sang in the choir of SS Apostoli. 

I * ggia gave him instructions in counterpoint, and he became 
maestro di rappella, first at 'Terra di Rotondo and later (1673) 
at Assisi. In i(> 76 la 1 went to Rieti, and in 1O77 lo Rome, 
where he held various appointments, dying on the Tst of Feb- 
ruary r 7 | > as maestro di eappella at St Marco, where he was 
buried. Titoni appears to have devoted himself exclusively 
to church music, and although lie did not disdain the modern 
style with instrumental accompaniment, he is best known by 
his masse- and other works in the manner of Palestrina. 

Severn 1 volumes of his autograph compositions are in the Sant ini 
Lihrnrv n 1 M mister. 

PITT, THOMAS (1653 17 26), I British East India merchant and 
politician, usually (’ailed “Diamond Pitt/* was born at Eland 
lord, Dorset, on tin* 5th of July 1(153. In early life he went 
to India, and from his headquarters at Bulasore he made trading 
journey **» into Persia and soon became prominent among those 
who wen* carrying on business in opposition to the East India j 
Company. Twice he was .arrested !m order of the company, j 
the second time being when he readied London in 16.83, but : 
all er litigation had detained him for some years in England la* 
returned to India and to his former career. Enable to check 
him the East India ('ompanv took him into its service in 161*5, 
and in i< »<>y he became president of Fort St George, or Madras. 
Pitt was now very zealous in defending the interests of his em- 
ployers against the new East India ( ompanv, and in protecting 
their settlements from the attacks of the natives; in directing 
tin" commercial undertakings of the company he also, appears 
to have been very successful. Soon, however, he had a serious 
quarrel with William Eraser, a member of his council, and con- 
sequently he was relieved of his office in 1700, although hi* was 
afterwards consulted !>v the company on matters of impor- 
tance. During Ji is residence in India Pitt bought for about 
£20,000 the fine diamond which was named after him; in 1717 
lie sold this to the regent of I* ranee, Philip duke of Orleans, 
for /So, 000 or, according to another account, for £135,000. 
It is now the property of the French government. During 
his former stay in England Pitt had bought a good deal of 
property, including the manor of Old Sarmn, and for a short 
time ho had represented this borough in parliament. After his 
final return from India in 1710 In* added to his properties and 
again became member of parliament for Old Sarmn. He died at 
Swallowfield near Reading on the 2.8th of April 1726. His 
cldc*! son, Robert; was the father of William Pitt, earl of 
Chatham (#/.?».); and of Thomas Pitt (d. 176?), whose son became 
tlu* first Lord Eamclfonl ; his second son, 'Thomas Pitt (c. 1L.8S 
1720), having married Frames (d. 1772), daughter of Robert 
Ridgeway, 4th earl of Londonderry (d. 1711), was himself 
created earl of Londonderry in 1726. 

PITT, WILLIAM (1750-1X0O), English statesman, the 
second son of William Pitt, earl of Chatham, and of Lady 
Hester Grenville, daughter of Hester, Countess Temple, 
was bont at Haves, nmir Bromley, Kent, on the 2<Sth of 
Mav 1750. The child inherited a name which, at the time 
of his birth, was the most illustrious in the civilized world, 
and was pronounced by every Englishman with pride, and 
b\ every enemy of England with mingled admiration and 
terror. During the first year of his life every month had 
its illuminations and bonfires, and every wind brought some 
messenger charged with joyful tidings and hostile standards. 
In Westphalia the English infantry won a great batllt* which 
arrested the armies of Louis XV. in the midst of a career of 
conquest ; Boseawcii defeated one French fleet on the roast ot , 
Portugal; Hawke put to flight another in the Bay of Biscay; ; 
Johnson took Niagara; Amherst took Ticondcroga; Wolfe died j 
bv tlu* most enviable of deaths under the walls of Oueber; j 
Clive destroyed a Dutch armament in the Hugli, and established ; 
the English supremacy ir> Bengal ; ( note routed Lally at Wande j 
wash, and established the English supremacy in the Carnatic, j 
'The nation, while loudly applauding the successful warriors, j 


considered them all, on sea find on land, in Europe, in America, 
and in Asia, merely as instruments which received their direc- 
tion from one superior mind. It w*as the great William Bitt 
wlio had vanquished the French marshals in Germany and 
French admirals on the Atlantic - who had conquered for his 
country one great empire on the frozen shores of Ontario 
and another under the tropical sun near the mouths of the 
Ganges. It was not in the nature of things that popularity 
such as he at this time enjoyed should be permanent. 'That 
popularity had lost its gloss before his children were old enough 
to understand that the earl of ('hat ham was a great man. 'The 
energy and decision which had eminently Titled him for the 
direction of war were not needed in time of peace. 'The lofty 
and spirit-stirring eloquence which had made him Mipreme in 
I the House of Commons often fell dead on the House* of Lords. 

I Chatham was only tlu* ruin of Pitt, but an awful and majestic 
I ruin, not to he contemplated by any man of sense and feeling 
without emotions resembling those which are excited bv the 
remains of the Parthenon and of the Colosseum. In one re- 
spect tlu* old statesman was eminently happy. Whatever 
might be the vicissitudes of his public life, lie never* failed 
to find peace and love by his own hearth. He loved all his 
children, and was loved bv them; and of all his children the 
one* of whom he was fondest and proudest was his sec'ond son. 

The child's genius and ambition displayed themselves with a 
ran* and almost unnatural precocity. At seven the interest 
which he took in grave subjects, the ardour with 
which he pursued his studies, and the sense and 
vivacity of his remarks on books and on events amazed 

his parents and instructors. One of Ids savings of this 

date was reported to his mother by his tutor. In August 
1766, when the world was agitated by the news that 
Mr Pitt had become earl of ('hat bam, little William ex- 
claimed, “ I am glad that 1 am not the eldest son. 1 want 

to speak in the House of Commons like papa.” At fourteen 

the lad was in intellect a man. Hay Icy, who met him 

at Lvme in the summer of 1773, was astonished, delighted, 
and somewhat overawed, bv hearing wit afid wisdom from so 
young a mouth. 'The bov himself had already written a tragedy, 
bad, ot course, but not worse than the tragedies of his iriend. 
'This piec e (still preserved) is in some resprits highly curious. 
'There is no love. 'The whole* plot is political; and it is remark- 
able that the interest, suc h as it is, turns on a contest about a 
regency. On one side is a faithful servant of tlu* Crown, 011 the 
the other an ambitious and unprincipled conspirator. At 
length the king, who had been missing, reappears, resumes his 
power, and rewards the faithful detender of his rights. A reader 
who should judge only by internal evidence would have no 
hesitation in pronouncing that the play was written by some 
Finite poetaster at the time of the rejoicings for the recovery 
of George 111 . in 1 7.8c*. 

The pleasure with which William's parents observed the 
rapid development of his intellectual powers was alloyed bv 
apprehensions about his health. lie shot up alarmingly last ; 
he was often ill, and always weak; and it was feared that it 
would be impossible* to rear a stripling so tall, so slender, and 
so feeble. Fort wine was prescribed by his medical advisers; 
and it is said that he was, at fourteen, accustomed to 
taka this agreeable physic in quantities which would, in our 
more abstemious age*, he thought much more than sufficient 
for any full grown man. It was probably on account of the 
delicacy of his frame that he was not educated like* other I ions 
of the same rank. Almost all the eminent English statesmen 
and orators to whom he was afterwards opposed or allied — 
North, box, Shelburne, Windham, Grew Wellesley, Grenville, 
Sheridan, ('aiming went through the training of great public 
schools. Lord Chatham had himself been a distinguished 
Etonian: and it is seldom that a distinguished Etonian iorgets 
his obligations to Eton. But William's infirmities required 
a vigilance and tenderness such as could be found only at home, 
lb* was therefore bred under the paternal roof. His studies 
were superintended by a clergyman named Wilson; and those 
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studies, thong' often interrupted by illness, were prosecuted I 
with extraordinary success. lie was sent, towauls the close j 
of the vear i 773, to Pembroke Hall, in the university el ('am- j 
bridge. The governor to whom the direction of William's, 
academical lile was confided was a bachelor oi arts named ! 
Pretvman,'- who had been senior wrangler in the preceding ! 
\ear. and, who tin >ni;ii Tint a man of prepossessing appearance j 
or brilliant parts, was iminentK acute and laborious, a sound ! 
scholar, and an excellent geometrician. .V close and lasting 
friendship sprang up between the pair. The disciple was able, 
before he »->tnpleted his twent\ -eighth year, to make his pre- 
cept nr bishop of Lincoln and dean ul .St Paul's ; and the preceptor 
sh w ed his gratitude b\ writ ini; a life oi the disciple, which 
t ■ n i o > s the distinction oi being the worst biographical work oi 
its ma in the world. Pitt, till he graduated, had seam Iv one 
a* ijnaintance, attended chapel regularly morning and evening, 
limed everv day in hall, and never went to a single evening ' 
pari\ . At se\enteen he was admitted, after the fashion of those i 
times, by right of birth, without any examination, to the degree \ 
of master oi aris. But he continued during some vears to | 
reside -at college, and to applv himsell vigorously, under 
Tretyman's direction, to the studies oi the place, while mixing 
treelv in the best academic societv. | 

'1 lie stock of learning which Pitt laid in during this part ol | 
bis life was certainly very extraordinary. The work in which 
he took the greatest delight was Newton's Vrincipiu. llis 
liking tor mathematics, indeed, amounted to a passion, whit h, 
in the opinion of his instruitors, themselves distinguished mathe- 
maticians, required to be (becked rather than encouraged. 
Nor was the N outh's profit iem \ in classical learning less remark- 
able. In one resp**cf, indeed, he appeared to disadvantage 
when compared with even second-rate and third-rate men from 
public schools. He had never, while under Wilson's care, been 
in the habit of composing in the ancient language- : and he 
therefore never acquired the knack of versification. It wmild 
have been utter!) out of his power to produce such charming 
elegiac lines as those in which Welleslex bade farewell to Ktnn, 
or such Yirgilian hexameters as th< se in which ( aiming described 
tIo4* pilgrimage to Mecca. But it may tie doubted whether am 
scholar has e\er. at twenty, had a more solid and profound 
knowledge of the* two great tongues of the < Id <i\ih/ed world. 
He had set his heart oil being intimately acquainted with all the 
extant poetry of Grec< e, and was not satisfied till he had 
mastered L\enphrnn‘s Cassandra. 

To modern liti-r.it ure Pitt paid comparatively little attention. . 
Hi knew no living language except French; and Frenc h he ' 
knew very impertV'th . W ith a few of the best LnglNh writers 
he was intimate, particularly with Shakespeare and Milton. 
The debate in Pandemonium was, as it well deserved to be, one 
of his favourite passages; and his earh iriends used to talk, long 
after his death, of the just emphasis and the melodious < adenee ; 
with which tliev had heard him re< ite the incomparable speei h 
of Belial. He liau indeed been carefully trained from infancy in 
the art of managing his voice, a voice naturally clear and deep- 
toned. At a later period the wits of Brookes 's, irritated by 
observing, night alter night, how powerfully Pitt's sonorous . 
elocution fascinated the rows of country gentlemen, reproached ; 
him with having been k ‘ taught by his dad on a stool." 

His education, indeed, was well adapted to form a great 
parliamentary speaker. The classical studies of Pitt had the : 
effect of enriching hi> Knglish vocabulary, and of making him 1 
wonderfully in the art of constructing Correct Knglish 

sentences. Hi$ practice was to look over a page or two of a 
Greek or Latin author, to make himself master of the meaning, ; 
and then to read the passage straight forward into his own - 
language. This practice*, .begun under his first teacher Wilson, 

j ! < .eorge Pretyinan (i 750-1S27) was senior wrangler in 1772. In 
1 So \ . on tailing heir to a large estate. In- a-.sunied the name ol Tom- 
line. From Lincoln, to which see lu- had been elevated in 1787, 
he w a- translated to Winchester 111 iSjo. Tomline, to whom 
Pitt when d\ing had bequeathed his papers. published Memoirs 
f the Life vj William Pitt (down to the clo.-c ol 1 71*2) in 1821 ( $ vols. 
ovo).J 


was continued under Pretvnmn. Of all the remains of antiquity, 
the orations were those on which he bestowed the most minute 
examination. His lavourite employment was to compare 
harangues on opposite sides of the same question, to analyse 
them, and to observe which of the arguments ol the first speaker 
were refuted b\ the second, which were evaded, and which were 
left untouched. Nor was it only in books that he at this time 
studied the art of pat liamentarv fencing. When lie was at 
home he had frequent opportunities oi hearing important 
debates at Westminster: and he heard them, not only with 
interest and enjoyment, but with close scientific attention. 
On one oi these occasions Pitt, a south whose abilities were 
as vet known onlv to his own tamils and to a small knot of 
college triends, was introduced on the steps of the throne in the 
House of Lords to Fox, his senior by eleven years, who was 
already the greatest debater, and one of the greatest orators, that 
had appeared in England. lu>x used afterwards to relate that, 
as the discussion proceeded, Pitt rcpeatedlv turned to him, and 
said. "But surely, Mr Fox, that might be met iluis," or “Yes; 
but he lays himself open to this retort." What the particular 
criticisms were Fox had forgotten; but he said that he was much 
struck at the time by the precocity of a lad who, through the 
whole sitting, seemed to he thinking onl\ iiow all the speeches 011 
both sides could be answered. 

He had not quite completed bus nineteenth year when, on 
the 7th of April 1778, lie attended his father to Westminster. 
A great debate was expected. It was known that France bad 
ircognized the independence of the United Slates. '1 lie duke 
ol Richmond was about to declare his opinion that all thought 
of subjugating those states ought to be relinquished. Chatham 
had always maintained that the resistance oi the colonics to the 
mother country was justifiable. But he conceived, verv errone- 
ously, that on the day on which their independence should he 
acknowledged the greatness ol Kngland would be at an end. 
Though sinking under the weight of years and infirmities, he 
determined, in spite ol the entreaties of his family, to he in his 
place. TTis son supported him to a seal. The cx< itement 
and exertion were ton lr.mh for the old man. In the very act 
of addressing the peers, he fell back in convulsions. A few 
weeks later his < orpse was borne, w ith gloomy pomp, from the 
Painted Chamber to the Abbc\ . The favourite child and name- 
sake ol the dei eased statesman iollowed the coffin as thief 
mourner, and saw it deposited in the transept where his own 
was destined to lie. llis tlder brother, now earl of C hatham, 
had means sufficient, and barely sufficient, to support the 
dignity of the peerage. The other members of the iamilv were 
poorly provided tor. William had little more than /joo a vear. 
It was necessary tor him to follow a profession. He had 
already begun to “ eat his terms." I11 the spring of 1 780 lie carne 
of age. lie then quitted Cambridge, was called to the bar, 
took ihambirs in Lincoln's Inn, and joined the western circuit, 
in the autumn of that year a general election took place; 
and Jie ottered himself as a candidate for the university; but hi; 
was at the bottom ot the poll, lie was, however, at the request of 
an hereditary friend, thedukeof Rutland, brought into parliament 
by Sir James Lowther lor the borough of Appleby. 

The dangers ol the country were at that time such as might 
well have disturbed even a constant mind. Army after army 
had been sent in vain against the rebellious < olonists 
of North America. Meanwhile the house of Bourbon, 
humbled to the dust a few wars before by the genius 
and vigour of Chatham, had seized the opportunity ol revenge. 
France and Spain had united against England, and had recently 
been joined by Holland. The command ol the Mediterranean 
had been tor a time lost. The British flag had been scarcely 
able to maintain itsell in the British Channel. The northern 
powers professed neutrality; but their ncutralitv bad a menacing 
aspect. I11 the East, Hyder Ali had descended on the Carnatic, 
bad destroyed the little army of Bailhe, and bad spread terror 
1 ' in to the ramparts of Fort St George. The discontents of 
Ireland threatened nothing less than c ivil war. In England 
the authority ot Lord North’s government had sunk to the 
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lowest point. The king and the House of Commons were 
alike unpopular. The cry for parliamentary reform was scarcely 
less loud and vehement than afterwards in 1830. 

The Opposition consisted of two parties which had once been 
hostile to each other, but at this conjuncture seemed to act 
together with cordiality. The larger of these parties consisted 
of the great body of the Whig aristocracy, headed by Charles, 
marquess of Rockingham. In the House of Commons the adhe- 
rents of Rockingham were led bv Fox, whose dissipated habits 
and ruined fortunes were the talk of the whole town, but whose 
( omnutnding genius, and whose sweet, generous and affectionate 
disposition, extorted the admiration and love of those who 
most lamented the errors of his private* life. i»urke, superior 
to Fox in largeness of comprehension, in extent of knowledge, 
and in splendour of imagination, but less skilled in that kind ol 
logic and in that kind of rhetoric which convince and persuade 
great ass< mblies, was willing to be the lieutenant of a young chiel 
who might have been his son. A smaller section of the* Oppo.d- 
t ion was compose*d of the old followers of Chatham. At their 
head was William, earl of Shelburne, distinguished both as a 
statesman anel as a lover of science and letters. With him were 
leagued Lord Camden, who had formerly held the Great Seal, anel 
whose integrity, ability anel constitutional knowledge com- 
manded the public respect; Haney an eloquent and acrimonious 
dee lairncr; and Dunning, who had long held the first place at 
the* English bar. It was to this party that Pitt was naturally 
attracted. 

On the 26th of February 17.81 ho made his first speech in 
favour of Burke’s plan of economical relorm. Fox stood up 
at the same moment, but instantly gave way. The lofty ye t 
animated deportment of the young member, his perfect sell- 
possession, the readiness with which he* replied to the* orators 
who had preceded him, the silver tones of his voice, the- perfect 
structure* ol his unpremeditated sentences, astonished anel 
delighted his hearers. .Burke, moved even to tears, exclaimed, 
“ Jt is not a e. hip of the old block; it is the old block itself." 
“ Pitt will be one of the* first men in parliament." said a member 
of the Opposition to Fox. “ He is so already," answered Fox, 
in whose nature envv had no place. Soon after this debate 
Pitt's name was put up by Fox at Brooks's Club. On two 
subsequent occasion* during that session Pitt ael dressed the* 
house*, and on both fully sustained the* reputation which he 
hael acquired on his first appearance. In the summer, after the 
prorogation, he again went the western circuit, held several 
briefs, and acquitted himself in such a maimer that he was highly 
complimented by 1 biller from the bench, and by Dunning at 
the* bar. 

On the 27th of November the* parliament reassembled. Only 
iortv-eight hours helorc had arrived tidings of the surrender of 
Cornwallis anel his army. In the* debate on the report of the 
address Pitt spoke with even more energy and brilliancy than 
on any former occasion. Tie was wartnh applauelcd by his allies; 
but it was remarked that no person on his own side ot the 
house was so loud in eulogy as Ilenrv Dunelas, tlu* lore! aelvoe*ate 
e>f Scotland, who spoke from the ministerial ranks, kroin that 
night dates his connexion with Pitt, a connexion which soem 
became a close intimacy, and which lasted till it was dissolved 
by death. About a fortnight later Pitt spoke in the* committee 
oj supplv on the* army estimate's. Symptoms of dissension hael 
begun to appear on the treasury bench. Lord George Germaine, 
the secre tary of state who was especially charged with the direc - 
tion of the war in America, had held language not easily to lie 
reconciled with dc« larations made bvthe first lord of the treasury. 
Pitt noticed the discrepancy with much force and keenness. 
Lord George anel Lord North began to whisper together; and 
Wei bore* Kill’s, an ancient placeman who had been drawing 
salary almost even’ quarter since the days of Henry Pelham, 
bent down between them to put in a word. Such interruptions 
sometimes discompose ve'tcran speakers. Pitt stopped, and, 
looking at the group, said, with admirable readiness, “ I shall 
wait till Nestor has composed the dispute* between Agamemnon 
and Achilles.” After several defeats, or victories hardly to be 


distinguished from defeats, the ministry resigned. The king, 
reluctantly and ungraciously, consented to accept Rockingham 
as first minister, l'ox and Shelburne became secretaries of 
state. Lord John Cavendish, one of the most upright and 
honourable of men. was made chancellor of the exchequer. 
Thurlow, whose abilities and force of character had made him 
the dictator of the House of Lords, continued to hold the Great 
Seal. To Pitt w-as offered, through Shelburne, the vice-treasurer- 
ship of Ireland, one of the easiest and most highly paid places 
in the gilt e)f the Crown; but the offer was without hesitation 
declined. The young statesman had resolved to accept no post 
which did not entitle him to a seat in the cabinet; and a lew 
davs later (March 1782) he announced that resolution in the 
House of Commons. 

Pitt gave a general support to the administration of Rocking- 
ham, but omitted, in the meantime, no opportunity of courting 
that ultra-Whig party which the persecution ot Wilkes and the 
Middlesex election had called into existence, and which the 
disastrous events of t lie war, and the triumph of republican 
principles in America, had made formidable both in numbers 
j and in temper. He supported a motion for shortening the 
! duration of parliaments. He made a motion for a committee 
! to examine into the state of the representation, and. in the speech 
(Mav 7, 1782) bv which that motion was introduced, avowed 
himself the enemy of the close boroughs, the strongholds of 
that corruption to which he attributed all the calamities of 
the nation, and \vhi< h, as he phrased it in one of those exact and 
sonorous sentences of which he had a boundless command, hud 
grown with the growth of England and strengthened with h<*r 
strength, but had not diminished with her diminution or decayed 
! with her decay. On this occasion he was supported by Fox. 

! The motion was lost bv only twenty votes in a house ol more 
; than three hundred members. The Reformers never again had 
| so good a division till tlu* year 1831. 

j The new administration was strong in abilities, and was more 
I popular than any administration whi<h had held ollice since 
| the first year of George III., but was hated by the 
j king, hesitatingly supported bv the parliament, 
j and torn bv internal dissensions. !t was all that # 

I Rockingham could do to keep the peace in his cabinet; and 
j before the cabinet had existed three months Rockingham 
died. In an instant all was contusion. The adherents ui 
! the deceased statesman looked on the duke of Portland as 
their chief. The king placed Shelburne at the head of the 
j treasury. Fox, Lord John Cavendish, and Burke immediately 
I resigned their offices; and the new prime minister was letl to 
constitute a government out of very defective materials. It 
‘ was necessary to find some member of the House of Com- 
; 1110ns who could confront the great orators of tlu* Opposition; 

1 and Pitt alone had the eloquence and the courage which were 
; required. He was offered the great place of chancellor of the 
| exc hequer and he accepted it (July 1782). He had scarcely 
! completed his twenty -third year. 

I The parliament was speedily prorogued. During the rectos 
j a negotiation lor peace which had been commenced under 
| Rockingham was brought to a successful termination. England 
j acknowledged the independence ot her revolted colonies; and 
she eeded to her European enemies some places in tlu* Mediter- 
! ranean and in the Gulf of Mexico. But the terms which she 
: obtained were quite as advantageous and honourable as the 
events of the war entitled her to expect, or as she was likely 
to obtain bv persevering in a contest against, immense odds. 
There is not the* slightest re isnn to believe that Fox, if he had 
remained in office, would have hesitated one moment about 
concluding a treaty on such conditions. Fnhappily Fox was, 
at this crisis, hurried by his passions into an error which made 
his genius and his virtues, during a long course of years, almost 
useless to his country. He saw’ that tlu* great bodv of the House 
of Commons was divided into three parties— his # ow n, that of 
North, and that of Shelburne; that none of those three parties 
was large enough to stand ah me; that, therefore, unless two of 
them united there must be a miserably feeble administration, 
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or, more probablv, a rapid succession of miserably feeble 
administrations, and this at a time when a .strong government 
was essential to the prosperity and respectability of the nation. 
Tt. was then necessary and right that there should he a coalition. 
To every possible coalition there wire objections. .But ol all 
possible coalitions that to which there were the lewest objections ; 
was undoubtedly a coalition between Shelburne and Fox. It | 
would have been generally applauded bv the followers ol both. I 
It might have been made without am sat ritiev ol public principle 
on the part ol either. Unhappih. recent bickerings bad lcll 
in the mind of Fox a profound dislike and distrust of Shelburne. ! 
Pitt attempted to mediate, and was authorized to invite Fo.\ ! 
to return to the service of the ( town. “ Is Lord Shelburne. ' ! 
said Fox, “to remain prime minister ? ” Fill answered in j 
the affirmative. “ It is impossible that I can act under him,” | 
said Fox. “ Then negotiation is at an end,” said Pitt ; “ lor : 
1 cannot betrav him.” T hus the two statesmen parted, Thev 
were rawer again in a private room together. As Fox and his i 
friends would not treat with Shelburne, nothing remained to 
them but t<> treat with North. That fatal coalition which is 
emphatically tailed “The Coalition” was tonned. Not three- 
quarter." of a year had elapsed since Fox and Burke had threat- ! 
ened North with impea< hnicnt, and had lies* ribed hint night 
alter night as the most arbitrary , the most corrupt, and the most 
incapable of ministers. They now aliieil themselves with him 
lor tin’ purpose of driving Irom min e a statesman with whom 
thcv i annot be said to have differed as to an\ important question. 
Nor had thev even the prudence and the patience to wait for 
some occasion on which they might, without inconsistency, 
have combined with their old enemies in opposition to the 
government. That nothing might be wanting to the scandal, 
the great orators who had, during seven years, thundered against 
the war determined to join with the authors of that war in 
passing a vote ol censure on the peat e. 

The parliament met before Christmas 1782. But it was not 
till January 17S3 that the preliminary treaties were signed. 
On the 17th of February thev were taken into consideration l>v 
the House of Conti nons. Then* had been, during some days, 
floating rumours that Fox and North had coalesced; and the 
clt bate indicated but too clearly that those rumours were not 
unfounded. Pitt was suffering from indisposition he did not 
rise till his own strength and that of his hearers were exhausted; 
and he was consequently less successful than on any former 
occasion. His admirers owned that his spec* h was feeble and 
petulant. He so far forgot himself as to advise Sheridan to 
confine himself to amusing theatrical audiences. 'Phis ignoble 
sarcasm gave Sheridan an opportunity of retorting with great 
felicity. “ After what I have seen and heard to-night,” he 
said, “ I really feel strongly tempted to venture on a competition 
with so great an artist as Ben Jonsmi, and to bring on the stage 
a second Angry Boy.” On a division, the address proposed 
be the supporters of the government was rejected bv a inajorilv 
of sixteen. But Pitt was not a man to be disheartened bv a 
single failure, or to be put down by the most lively repartee. 
When, a few days later, the Opposition proposed a resolution 
directly (ensuring the treaties, he spoke with an eloquence, 
energy and dignity which raised his fame and popularity higher 
than ever. To the coalition of Pox and North he alluded in 
language which drew forth tumultuous applause from his 
followers. “ If/’ he said, “ this ill-omened and unnatural 
marriage be not yet consummated, I know' of a just and lawful 
impediment; and, in the name of the public weal, \ forbid the 
banns.” The ministers were again left in a minority, and 
Shelburne consequently tendered his resignation (March 31, 
1783). It was afeedptod; hut the king struggled long and hard 
before he submitted*-tO*the. terms dic tated by Fox, whose faults 
he detested, and Whose high spirit and powerful intellect he 
detested still more. Th^lfirst place at the board of treasury 
was repeat edjv offered to Pitt; but the offer, though tempting, 
was steadfastly declined. The king, bitterly complaining of 
Pitt’s faintheartedness, tried to break the coalition. Fa erv 
art of seduction was practised on North, but in vain. During 


several weeks the country remained without a government. 
It was not till all devices had failed, and till the aspect of the 
House of Commons became threatening, that the king gave 
way. The duke of Portland was declared first lord of the 
treasury. Thurlow was dismissed. Fox and North became 
secretaries ot state, with power ostensibly equal. But Fox 
was the real prime minister, 'file year was far advaru cd before 
the new' arrangements were completed; and nothing verv 
important was done during the remainder of the session. Pitt, 
now seated on the Opposition Bench, brought the question of 
parliamentary reform a second time (May 7, 1783) under the 
consideration of the Commons, lie proposed to add to the 
house at once a hundred county members and several members 
tor metropolitan districts, and to enact that every borough, of 
which an election committee should report that the majority 
of voters appeared to be corrupt should lose the franchise. The 
motion was rejected bv 203 votes to 140. 

Alter the prorogation Pitt visited the Continent for the first 
and last time. His travelling companion was one oi his most 
intimate friends, William W ilberforce. That was tin* time of 
Anglomania in France; and at Paris the son of the great (‘luit ham 
was absolutely hunted by men of letters and women of fashion, 

| anil lorceil, much against his will, into political deputation, 
j One remarkable .saying which dropped from him during this 
tour has been preserved. A French gentleman expressed some 
surprise at the immense influence which Fox, a man o! pleasure, 
ruined by the dice-box and the turf, exercised over the Fnglish 
nation. “ You have not,” said Pitt, “ been under the wand of 
the magician.” 

In November 1783 the parliament met again. The govern- 
ment had irresistible strength in the House of Commons, and 
seemed to be scarcely less strong in the House ol Lords, but 
was, in truth, surrounded on every side by dangers. The king 
was impatiently waiting for 1 lie moment at which he could 
emancipate himself from a yoke whiili gallrdhimsu severely 
that he had more than once seriously thought of retiring to 
Hanover; and the king was scarcely more eager for a change* 
than the nation. Fox and North hud committed a fatal error. 
Thev ought to have known that coalitions between parties 
which have long been hostile can succeed only when the wish 
for coalition pervades tin* lower ranks of both. At the beginning 
of 1783 North had been tlu* recognized head of the old Torv 
party, which, though for a moment prostrated by the disastrous 
issue ol the American War, was still a great power in the state 1 , 
box had, on the other hand, been the idol of the Whigs, and of 
the whole body of Protestant dissenters. The coalition at once 
j alienated the most zealous 'Furies from North and the most 
! zealous Whigs lrom Fox. Two great multitudes were at once 
left without any head, and both at once turned their eyes on Pitt. 
One party saw in him the only man who could rescue the king; 
the other saw in him the only man who could puriiv the parlia- 
ment. lie was supported on one side bv Archbishop Markham, 
the preacher of divine right, and by Jenkinson, the captain of 
the praetorian band of the 1 king's friends; on the other side by 
Jebb and Priestley, Sawbridge and Cartwright, Jack Wilkes and 
Horne Tooke. On the benches of ’the House of Commons, 
however, the ranks of the ministerial majority were unbroken; 
and that any statesman would venture to brave such a majority 
was thought impossible. No prince of the Hanoverian line 
had ever, under any provocation, ventured to appeal from the 
representative body to the constituent body. The ministers, 
therefore, notwithstanding the sullen looks and muttered words 
of displeasure with which their suggestions were received in 
the closet, notwithstanding the roar of obloquy which was 
rising louder and louder every day from every corner of t he island, 
thought themselves secure. Such was their confidenc e in their 
strength that, as soon as the parliament had met, they brought 
forward a singularly bold and original plan for the government 
of the British territories in India. What was proposed in Fox’s 
India bill was that the whole authority which till that time had 
been exercised over those territories by the Fast India Company 
should be transferred to seven commissioners, who were to be 
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named by parliament, and were not to be removable at the 
pleasure of the Crown. Earl Fitzwilliam, the most intimate 
personal fi iend of Fox, was to be chairman of this board, and the 
eldest son of North was to be one of the members. 

As soon as the outlines of the scheme were known all the 
hatred which the coalition had excited burst forth with an 
astounding explosion. Burke, who, whether right 
/*///. S IndiU or Nvmn h r m the conclusions to which he came, had 
at least the merit of looking at the subject in the 
right point of view, vainly reminded his hearers of that 
mighty population whose daily rice might depend on a 
vote of the British parliament. Tic spoke with even more 
than his wonted power of thought and language, about the 
desolation of Rohileund, about the spoliation of Benares, about 
the evil policy which had suffered the tanks of the Carnatic to go 
to min; hut he could scarcely obtain a hearing. The contending 
parties, to their shame it. must be said, would listen to none but 
English topics. Out of doors the cry against the ministry was 
almost universal. Town and country were united. Corpora- 
tions exclaimed against the violation of the charter of the 
greatest corporation in the realm. Tories and democrats 
joined in pronouncing the proposed hoard an unconstitutional 
body. It was to consist of Fox's nominees. 'The effect of his 


bill was to give, not to the Crown, but to him pcrsonallv, whether 
in oil ice or in opposition, an enormous power, a patronage 
sufficient to counterbalance the patronage of the treasure and 
of the admiralty, and to decide the elections for fifty boroughs. 
He knew, it was said, that lie was hateful alike to king and 
people; and he had devised a plan which would make him 
independent of both. Some nic knamed him Cromwell, and 
some Carlo Khan. Wilbcrforce, with his usual felicity of 
expression, and with very unusual bitterness of feeling, described 
the scheme as the genuine offspring of the coalition, as marked 
with the leatures of both its parents, the corruption ol one and 
l lie violence of the other. In spite of all opposition, however, 
the bill was supported in every stage by great majorities, was 
rapidly passed, and was sent up to the Lords. To the general 
astonishment, when the second reading was moved in the 
upper house, the Opposition proposed an adjournment, and 
carried it by eighty-seven votes to seventy-nine. The cause of 
this strange* turn of iurtunc was soon known. Bitt's cousin, 
Earl Temple, had been in the royal closet, and had there been 
authorized to let it he known that his majesty would consider 
all who voted for the bill as his enemies. The ignominious 
commission was performed, and instantly a troop of lords of 
the bedchamber, of bishops who wished to be translated, and 
Prime ol biotch peers who wished to be re-elected, made 

Minister haste to change sides. O11 a later day the Lords 
1783 . rejected the bill. Fox and North were immediately 

directed to send the ir seals to the palace by their under-secre- 
taries; and Bit 1 was appointed first lord of the treasury and 
chancellor of the exchequer (December 1783). 

The general opinion was that that then* would be an immediate 
dissolution. But Bitt wisely determined to give the public 
feeling time to gather strength. On this point he differed from 
his kinsman 'Temple. Thfi consequence was that Temple, who 
had been appointed one of the secretaries of state, resigned his 
office forty-eight hours after he had accepted it, and t luis relieved 
the new government from a great load of unpopularity; for all 
men of sense and honour, however strong might be their dislike 
of the India Bill, disapproved of the manner in which that bill 
had been thrown out. 'The fame of the young prime minister 
preserved its whiteness. He could declare with perfect truth 
that, if unconstitutional machinations had been employed, he 
had been no party to them. 

He was, however, surrounded by difficulties and dangers. 
In the House of Lords, indeed, he had a majority; nor could any 
orator of the Opposition in that assembly he considered as a 
match for Thurlow,who was now again chancellor, or for('amdcn, 
who cordially supported the son of his old friend Chatham. 
But in the other house there was not a single eminent speaker 
among the oflicial men who sat round Pitt, liis most useful 


assistant was Dundas, who, though he had not eloquence, had 
sense, knowledge, readiness and boldness. On the opposite 
benches was a powerful majority, led by Fox, who was supported 
by Burke, North and Sheridan. 'The heart of the young minis- 
ter, stout as it was, almost died within him. But, whatever 
his internal emotions might be, his language and deportment 
indicated nothing but unconquerable firmness and haughty 
confidence in his own powers. His contest against the House 
of Commons lasted from the 17th of December 17S3 to the 8th 
of March 1784. In sixteen divisions the Opposition triumphed. 
Again and again the king was requested to dismiss his ministers; 
but he was determined to go to Germany rather than yield. 
Pitt’s resolution never wavered. The cry of the nation in his 
favour became vehement and almost furious. Addresses 
assuring him of public support came up daily from even* part of 
the kingdom. 'The freedom of the- city of London was presented 
to him in a gold box. He was sumptuously feasted in Grocers’ 
Hall; and the shopkeepers of the Strand and Fleet Street 
illuminated their houses in his honour. These things could not 
but produce an effect within the walls of parliament. The 
ranks of the majority began to waver; a few passed over to the 
• nemv; some skulked awnv; many were for capitulating while 
it was still possible to capitulate with the honours of war. 
Negotiations were opened with the view of forming an adminis- 
tration on a wide basis, but they had scarcely been opi Tied when 
they were closed. The Opposition demanded, as a preliminary 
article of the treaty, that Bitt should resign the tnasun ; and 
with this demand Bitt steadfastly refused to comply. While* 
the contest was raging, the clerkship of the Pells, a sinecure place 
for lile, worth three thousand a year, and tenable with a seat 
in the House of Commons, became vacant. The appointment 
was with tin* chancellor of t he* e\i hequer; nobody doubted that, 
he would appoint himself, and nobody could have blamed him 
if he had done so; for such sinecure offi< es had always been 
defended on the ground that they enabled a few men of eminent 
abilities and small incomes to live without any profession, and 
to devote themselves to the service of the state. Bitt. in spite 
of the remonstrances of his friends, gave the Wells to his lather’s 
old adherent. Colonel Bane, a man distinguished by talent; and 
eloquence, but poor and afflicted with blindness. By this 
arrangement a pension which the Rockingham administration 
had granted to Bane was saved to the public. Pill hud his 
reward. No minister was ever more raneomuslv libelled; bin 
even when he was known to he overwhelmed with debt, when 
millions were passing through his hands, when the wealthiest 
magnates of the realm were soliciting him for marijuisates and 
garters, his bitterest enemies did not dare tu aci use him of 
touching unlaw ful gain. 

At length the hard-fought fight ended. A final remon- 
strance, drawn up by Burke with admirable skill, was carried 
on the 8th of March by a single vote in a full house. The 
supplies had been voted; the Mutiny Bill had been passed; 
and the parliament was dissolved. The popular constituent 
bodies all over the country were in general enthusiastic on the 
side of the new government. A hundred and sixty ol the 
supporters of the coalition lost their seats. The first lord of the 
treasury himself came in at the bead of the poll for the univi rsity 
of Cambridge. Wilbcrforce was clc< ted knight of the great 
shire of York, in opposition to the whole influence of the Filz- 
williarns, Cavendishes, Dundascs and Saviles. Tn the midst 
of such triumphs Pitt completed his twenty-fifth year. He 
was now the greatest subject that England had seen during 
many generations. He domineered absolutely over the cabinet, 
and was the favourite at once of the sovereign, of the parliament, 
and of the nation. His father had never been so powerful, nor 
Walpole, nor Marlborough. 

Pitt’s first administration (1784-1801) lasted seventeen years. 
That long period is divided by a strongly marked line into 
two almost exactly equal parts. The first parj Pitt’s First 
ended and the second began in the autumn of 1702. Admlnls- 
Throughoufrboth parts Pitt displayed in the highest tr *t*on. 
degree the talents of a parliamentary leader. During the first 
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part he was fortunate and in many respects askiltul adminis- 
trator. With the difficulties which he had to encounter during 
the second part he was altogether incapable ot contending; 
but his eloquence and ins perfect mastery of the taeties ol the 
House ot Commons mn.calod his incapacity from the multiliide. 

The eight years \\h»»'h followed the general election ot i 7«S.j 
were as tranquil and prosperous as an\ eight years in the whole 
historx ot England. Her trade increased. Her manufactures 
flourished. Her exchequer was full to oxerflowing. Very idle 
apprehensions wen* generally entertained that the public debt, 
though much less than a third ot the debt which we now hear 
' 111* e.e". would be found too heavy for the strength of the 
nation. Hut Hitt succeeded in persuading first himselt and then 
til'- whole nation. hi* opponents included, that a new sinking 
fund, which, s<> far as it differed from former sinking funds, 
oiffered lor the worse, would, bv \ irtue ol some mysterious 
power of prop.ig.it ion belonging to money, put into the pocket 
of the public < reditor great sums not taken out of the pocket 
01 the ta.x-n.oar. ’flu* minister was almost uniyersally extolled 
as the gi'i • of financiers. Meanwhile' both the branches 
of the houv . • Hourhon tound that England was as formidable 
an antagoai.N’ -s she had ever been. France had formed a plan 
for reducing Holland to vassalage. But England interposed, 
and France .eeeded. Spam interrupted by violence the trade 
of the English merchants with the regions near the Oregon. 
But England armed, and Spain receded. Within the island 
there was profound tranquillity. The king was. for the first 
time, popular. Emm the day on which Hitt was placed at the 
head ot affairs there was an end of secret influence. Ar.v 
attempt to undermine him at court, am mutinous movement 
among h s follower* in the Hou.se of Commons, was certain to 
be at on< v e nut down. Tie had only to tender his resignation 
and he could dictate his own terms. For he, and he alone, 
Mood betw*v n ;h* king and the coalition. The nation loudly 
ipplaudod the king tor haying the wisdom to repose entire 
'•outidenec in so r\-*ell'-nt a minister. His people heartily 
iruyed th.it m- mijht long reign oxer them; and they praved 
the more heartily* because his virtues xxere set off to the lust 
ad van tag * by the vires and follies ol the prince of Wales, who 
lived in dos-* intimacy with the chiefs of the Opposition. 

How strong tins t eel mg was in the public mind appeared 
signallv on one great occasion. In the autumn of 17N.S tin* king 
Tbe beanie insane. 'Hie Opposition, eager lor office. 

Regency, committed the great indiscretion of asserting that 
t 7 ss. the | -apparent had, hx the fundamental laws of 

England, a right t<» 1 >«* regent xvith the full powers of rovaltw 
Hitt, on the other hand, maintained it to he the constitutional 
doctrine that xxic n a sovereign is, by reason of infancy. disease 
or absem e. incapable of exercising the regal functions, it belongs 
to the estates of the realm to determine who shall he the \ iec- 
_ r ercnt. and with what portion of the executive authorit\ su< h 
vicegerent shall be entrusted. A long and violent contest 
tollo wed, in which Hitt was supported b\' the great body of the 
people with as much enthusiasm as during the first months 
of his abrn nist rat ; on. Tories xx ith one voice applauded him 
for defending the sick-bed ot a virtuous and unhappy sovereign 
against a disloyal faction and an undutifui. son. Not a few 
Whigs applauded him for asserting the authority of parliaments 
and the prim ini' s <>: the Revolution, in opposition to a doctrine 
which seemed to have too much affinity with the servile theory 
of indefeasible hereditary right. The middle class, always 
zealous on the side of decency and the domestic* virtues, looked 
•'or ward with dismay to a reign resembling that of (diaries JI. 
That the prince of Wales must be regent nobodv ventured to 
denv. But he and his friends were so unpopular that Pitt could, 
with general approbation, propose to limit tin* powers ol the 
regent bv restrictions to «fhi» h it would have been impossible 
to subject a prince beloved and trusted bv the country. Some 
interested ipmi, f nil v expecting a change of administration, 
went over to the Opposition. Hut the majority, purified by 
these desertions, closed its ranks, and presented a more firm 
array than ever to the enemv. In every division Pitt was 


l victorious. When at length, after a stormy interregnum ol 
I three months, it was announced, on the very eve of tin inaugura- 
tion of the regent, that the king was himself again, 1 lie nation 
| was wild with delight. Hitt with difficulty escaped from the 
j tumultuous kindness ot an innumerable multitude which insisted 
| on drawing his roach from St Haul’s Churchyard tn Downing 
I Street. This was the moment at which his lame and forlum 
i may he said to have reached the zenith. I L is influence in the 
; closet was as great as that of Carr or Villiers had been. His 
! dominion over the parliament was more absolute than that of 
; Walpole or Pelham had been. He was at the same time, as 
j high m the favour of the populace as ever Wilkes or S.ieheverell 
j had been. But now the tide was on the turn. Only ten davs 
alter the triumphant procession to St Paul's, the states- 
generai of France, after an interval of a hundred and seven tv- 
! four years, met at Versailles. 

The nature of the great Revolution which followed was long 

! very imperfectly understood in England. Burke siw much 

> farther than any ot his contemporaries; but what 

i ever his sagacity descried xxas refracted and c 1 is- ^ rcnch 
I . ltd 11 , , Revolution. 

1 coloured by his passions and his imagination. More 
j than three years elapsed before the principles of tin- English 
j administration underwent any material change. Nothing 
1 could as yet be miider or more strictly constitutional than the 
ministers domestic policy. Not a single net in.da ating an 
arbitrary temper or a jealousy ol the people could be imputed to 
him. In office, Hitt had redeemed the pledges whi« h he had, 

■ at his entrance into public life, given to the supporters of parlia- 
mentary reform. He had, in 1 7*^5. brought loiward a judicious 
plan for the representative system, and had prevailed on the 
king, not only to retrain from talking against that plan, but to 

: recommend it to the boost's in a speech from the throne. 1 This 
attempt tailed; but there can be little doubt that . il the French 
, Revolution had not produced a violent reaction of public feeling. 

Hitt would have performed, with little difficulty and no danger. 

1 that great work which, ;it n Inter period, Lord (Iitv could accom- 
plish only by means xvhich for a time loosened the xery founda- 
tions of the commonwealth. When the atrocities ot the slave 
trade were first brought under the consideration of parliament 
no abolitionist was more zealous than Hitt. A humane hi il . 
which mitigated the horrors of the middle passage, was, in 17NK, 
carried by the eloquence and determined spirit of Hitt, in spite 
ol the opposition of some of his own colleagues. In 17(11 he 
cordially concurred with Fox in maintaining the sound constitu- 
tional doctrine that an impeachment is not terminated bv a 
dissolution, fn the course of the same year the two great 
nxals contended side by side in afar more important cause. 
They are iaitlx entitled to divide the high honour of having 
added to the statute-book the inestimable law which places 
the liberty of the press under the protection of juries. ( )n one 
occasion, and one alone. Hitt, during the first half ol his long 
adiiunist rat ion, acted in a manner unxxorthv of an enlightened 
Whig. In the debate on the ’lest Aet he stooped to gratiiv 
the master whom lie served, the university which he represented, 
and the great body of clergymen and country gentlemen on 
; whose support lit' rested, by talking, with little heartiness 
indeed, and with no asperity, the language of a Torv. Willi 
i this single exception, his conduct from the end of 17,^.; to the 
; middle of 1702 was that ol an honest friend of civil and religious 
: liberty. 

Nor did anything, during that period, indicate that he lovic 
war. or harboured any rnal< volcnt feeling against any neighbour- 
ing nation. Those French writers who haw represented hin 
as a Hannibal sworn in childhood hx - his lather to hear eternal 

■ hatred to France, as having, bv mysterious intrigues and lavish 
! bribes, instigated the leading Jacobins to commit those excesses 
| which dishonoured the Revolution, as having been the real 

1 Tin* «- perch with which the king opened the sev-mn ol 171*-, 
com lude«l with an assurance that hi.s majesty would heartily (.on- 
cur 111 ex-cry measure which could tend to secure the' true prim ini os 
ot the constitution. These words were at Hie time understood 1o 
I refer to Hitt's Kclorm Hill. 
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author of the first coalition, know nothing of his character or 
ot his history. So iar was he from being a deadly enemy to France 
that his laudable attempts to bring about a closer connexion 
with that country by means ol a wise and liberal treaty ot 
commerce brought on him the severe censure of the Opposition. 
He was told in the House oi Commons that he was a degenerate 
son, and that his partiality for the hereditary foes of our island 
was enough to make his great lather's hones stir under the 
pavement ot the Abbcv. 

And this man, whose name, it lie had been so fortunate as to 
die in 1702. would have been associated with peace, with free- 
dom, with philanthropy, with temperate reform, with mild and 
constitutional administration, lived to associate his name with 
arbitrary government, with harsh laws harshlv executed, with 
alien bills, with gagging hills, with suspensions of the Habeas 
Corpus Act, with cruel punishments inilictcd on some political 
agitators, with unjustifiable prosecutions instigated against 
others and with the most costly and most sanguinary wars of 
modern times. He lived to he held up to obloquy as the stern 
oppressor of Kuglaud and the indefatigable disturber of Kuropc. 
Poets, contrasting his earlier with his later years, likened him 
sometimes to the apostle who kissed in order to betray, and 
sometimes to the evil angels who kept not their first estate. 
Bv the French press and the f rench tribune every crime that 
disgraced and every calamitv that afflicted France was ascribed 
to the monster Pitt and his guineas. W hile the Jacobins were 
dominant it was he who had corrupted the Gironde, who had 
rinsed Lyons and Bordeaux against the Convention, who had 
suborned Paris to assassinate J.cpellctier, and Cecilia Regnault 
to assassinate Robespierre. When the Thcnnidorian reaction 
came, all the atrocities of the Reign of Terror were imputed to 
him. Collot D'Hcrhois and Fouquicr Tinville had been J » is 
pensioners. It was he who had hired the murderers of September, 
who had dictated the pamphlets of Marat and the carmagnoles 
of Barcre, who had paid Lchon to deluge Arras with blood and 
Carrier to choke the Loire with corpses. The truth is that he 
liked neither war nor arbitrary government. He was a lover 
of peace and freedom, driven, by a stress against which it was 
hardlv possible for any will or any intellect to struggle, out of 
the course to which his inclinations pointed, and for which his 
abilities and acquirements fitted him, and forced into a policy 
repugnant to his feelings and unsuited to his talents. 

Between the spring of 17K1) and the ('lose of 1702 the public 
mind of England underwent a great change. II the change of 
Pitt's sentiments attracted peculiar notice, it was not because 
he changed more than his neighbours, for in fact he changed 
less than most of them, lml because his position was far more 
conspicuous than theirs, because he was, till Bonaparte appeared, 
the individual who filled the greatest space in the eyes of the 
inhabitants ul the civilized world. During a short time the I 
nation, and Pitt as one of the nation, looked with interest and 
approbation on the French Revolution. But soon vast confisca- 
tions, the violent sweeping away of ancient institutions, the 
domination of clubs, the barbarities of mobs maddened by 
famine and hatred, produced a reaction. The court, the nobility, 
the gentry, the clergy, the manufacturers, the merchants— in 
short, nineteen-twentieths of those who had good roofs over their 
heads, and good coals on their hacks, became eager intolerant 
\nt i jacobins. This feeling was at least as strong among the 
minister's adversaries as among his supporters. Fox in vain 
attempted to restrain his followers. All Ids genius, all his vast 
personal influence, could not prevent them from rising up against 
him in general mutinv. Burke set the example of revolt : j 
and Burke was in no long time joined bv Portland, Spencer, 
Fitzwilliam, Loughborough, Carlisle. Malmesbury, Windham, 
Klliot. In the House of Commons the followers of the great 
Whig statesman and orator diminished from about a hundred 
and sixty to fifty. In the House of Lords he had but ten or 
twelve adherents left. There ran be no doubt that there would 
have been a similar mutiny on the ministerial benches if Pitt 
had obstinately resisted the general wish. Pressed at once by 
his master and by Ids colleagues, by old friends and by old 


opponents, he abandoned, slowly and reluctantly, the policy 
which was dear to his heart. He laboured hard to avert the 
European war. When the European war broke out he still 
flattered himself that it would not be necessary for this country 
to take either side. In the spring of 1792 lie congratulated 
the parliament on the prospect ol long and prolound peace, and 
proved his sincerity by proposing large remissions of taxation. 
Down to the end of that year lie continued to cherish the hope 
that England might be able to preserve neutrality. But the 
passions which raged on both sides of the Channel were not to 
be restrained. The republicans w ho ruled France were inflamed 
bv a fanaticism resembling that of the Mussulmans, who, with 
the Koran in one hand and the sword in the other, went forth 
conquering and converting, eastward to the Bay of Bengal, and 
westward to the Pillars of Hercules. The higher and middle 
classes of England were animated by zeal not less tiers than that 
of the crusaders who raised the cry ot Ihits vufl at Clermont. 
The impulse which drove the two nations to a collision was not 
to he arrested by the abilities or by the authority of am single 
man. As Pitt was in front ol his fellows, and towered high 
above them, he seemed to lead them. But in fact he was 
\iolentlv pushed on bv them, and, had he held back but a 
little more than lie did, would base been thrust out of their 
way or trampled under their feel. 

He yielded to the current; and from that day his misfortunes 
began. 'The truth is that there were onls two consistent courses 
hetore him. Since he did not choose to oppose 
himself, side by side with Fox, to tin* public feeling, War 

lie should have taken the ad\ ice ot Burke, and should 
have availed himself of that feeling to the full extent. If it 
was impossible to preserve peace, lie should have adopted the 
onlv poliev which should lead to victory. He should have 
proclaimed a holv war tor religion, moralitv, property, order, 
public law, and should hn\c thus opposed to the* Jacobins an 
cncrgv equal to tin ir own. Cnhappilv he tried to find a middle 
path ; and he tunnel one v.hu h united all that was woist in both 
extremes. lie went to war; but he could nut understand the 
peculiar character of that war. He was obstinately blind to the 
plain fact that lie was contending against a state which was also 
a sect, and that a new quarrel between England and France 
was ol quite a different kind Irmn the’ old quarrels about colonies 
in America and forinsscs in the Netherlands. It was pitiable 
to hear him, year alter year, proving to an admiring audience 
that the wicked republic was exhausted, that she < ouli! not hold 
out, that her credit was gone, that her assignats were not worth 
more than the paper of whi< h they were made as if credit was 
necessarv to a government of which the principle was rapine, 
as il Alboin could not turn Italy into a desert till he had 
negotiated a loan at 5 ‘‘q. as it the exchequer hills of Attila 
I had been at par. It was impossible that a man who so com- 
| pletelv mistook the nature of a contest could carry on that 
contest suecesslull v. Great as Tilt s abilities were, his military 
administration was that of a driveller. In such an emergency, 
and with such means, such a statesman as Richelieu, as Louvois, 
as Chatham, as \\ elleslcv . would have created in a lew months 
one of the finest armies in the world, and would soon have 
discovered and brought forward generals worthy to command 
such an arinv. Germany might have been saved by another 
Blenheim: Flanders recovered by another Ramillics; another 
Poitiers might have delivered the Roxalist and Catholic pro- 
vinces of France from a yoke whi< h they abhorred, and might 
have spread terror even to the harriers of Paris. But the fact 
| is that, after eight years of war. after a vast destruction of life, 
after an expenditure of wealth far exceeding the expenditure 
of the American War, of the Seven Years' War. of the War of 
the Austrian Succession and of the War oi the Spanish Succes- 
sion united, the English army under Pitt was the laughing-stock 
of all Europe. It could not boast of one single brilliant exploit. 
It had never shown itself on the Continent but to # be beaten, 
chased, forced to re-embark or forced to capitulate. To take 
some sugar island in the W est Indies, to scatter some mob of 
half-naked Irish peasants— such were the most splendid victories 
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won by the British troops under Pitt's auspices. 'Pin' English 
navy no mismanagement could ram. But during a long period 
whatever mismanagement could do was done, The carl of 
Chatham, without a single qualification for high public trust, 
was made, bv fraternal partiality, first lord ot the admiralty, 
and was kept in that great post during two years ot a war in 
which the verv existence of the state depended on the efficiency 
of the licet. Fortunately lie was succeeded by George, Karl 
Spencer, one of those chiefs ol the \\ lug party who, in t h • ' ‘ rial 
schism caused bv the Trent h Revolution, had billowed burke. 
Lord Spencer, though inferior to many of his colleagues as an 
orator, was decidedly the best administrator among them. 
To him it was owing that a lone; and gloomy succession ot 
da vs of fasting, and tm 4 emphatically of humiliation, was inter- 
rupted, twice in the short space of eleven months, by days ol 
thanksgiving for great victories. 

It may seem paradoxical to sav that the incapacity which Pitt 
showed in all that related to the conduct of the war is. in some 
sense, the most decisive proof that he was a man ol verv extra' 
ordhiarv abilities. Vet this is the simple truth. While his 
schemes were confounded, while his predictions were falsified, 
while the coalitions which he had laboured to form were tailing 
to pieces, while the expeditions which he had sent torth at 
enormous cost were ending in rout and disgrace, while the cnemv 
against whom he was feebly contending was subjugat ir* r 
Flanders and Pribant. the electorate of Mainz and the 
electorate of Treves, Holland, Piedmont, Liguria, "Lombardy, 
his authority over the Horn** of (Ammons was constantly 
Incoming more’ and more absolute. 'There was his empire. 
There were his victories — his Lodi and his Areola, his Rivoli 
and his Marcivn. Of the great partv which had contended 
agamst him during the first eight \ears of his administration 
more than one halt now marched under hi-; standard, with hP 
old competitor the duke of Portland at their head: and tlu* 
rest had. after many vain struggles, quitted the fit Id in despaii. 
Session followed session with scarcely a single division. In the 
eventful year 1700 the largest minority that could be mustered 
against the government was twenty five. 

In Pitt's domestic polity there was at this time assuredly no 
want of vigour. While he offend to Trench Jacobinism a 
resistance so feeble that it only encouraged Ihe 
evil which he wished to suppress, he put down English 
Jacobinism with a strong hand. 'The Habeas 
Corpus Act was repeatedly suspended. Public meetings were 
placed under severe restraints. 'The government obtained 
from parliament power to send out of Ihe country aliens who 
were suspected of evil designs: and that power was not suffered 
to be idle. Writers who propounded doctrines adverse to 
monarchy and aristocracy were proscribed and punished with- 
out nicrev. The old laws of Scotland against sedition — laws 
which were considered bv Englishmen as barbarous, and which 
a succession ot governments had suffered to net — were now 
furbished lip and sharpened anew. Men ol cultivated minds 
and poli'hed manners were, for offences which al Westminster 
would have been treated as mere misdemeanour^, sent to herd 
with felon*- at P»otanv Pay. Some reformer*-, whose opinions 
were extravagant, and whose language was intemperate, but 
who had never dreamed of subverting the government bv 
physical force, were indicted for high treason, and were saved 
from the gallows only bv the righteous verdicts of juries. 

One part only of Pitt's conduct during the hoi eight years, of 
the 18th century deserves high praTe. TTe w&Hthc first English 
minister who formed great desigrfs^or the benefit of 
Ireland. Had he been able to do dlWhat he wished, 
it is probable that a wist.* and liberal policy would 
have averted tlu* rebellion of T70X. But the difficulties which 
he encxhihtered were great, perhaps insurmountable-; and the 1 
Roman (At holies were, rather hv his misfortune than by his 
fault, thrnvm into the hands of jdfohins. There was a third 
great rising' of the Trishrv .against t hfc Taig!i*-hrv, a rising not less 
formidable than the risings of 1641 and idftqg- The Fnglishry 
remained victorious; and it was necessary for Pitt, as it had been 
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necessarv for Oliver Gromwcll and A liliam ot Orange before him, 
to consider how the victory should be used. He determined to 
make Ireland one kingdom with England, and, at th. .-nine time, 
to relieve the Roman ( atholic laity from civil disabilities, nnd 
to grant a public maintenance to the Roman Cat 1 olie eh rg\ . 
Had he been able to carry these noble designs int<> effect tlu* 
Tnioii would have been a union indeed. Put Pitt could execute 
ontv one-half of what ho bad projected. He succeed* d in nblnm- 
! ing the consent of the parliament; of both kingdoms to 1 he 
. Tnion: but that reconciliation ol races and sects w ii limit which 
i the Tnion could exist only in name was not a* . »,mplish»*d. 
'The king imagined that his coronation oath bound him to 
relusc his assent to any bill for relieving Roman ( admlies fivm 
civil disabilities. I Hindus tried to explain the matter, but was 
told to keep his Scotch metaphysics to himself. Pit 1 and Pitt’s 
ablest colleagues resigned their offices (March 1 |, t.Soi ). 

It was nceessarv that the king should make a new i\\ rangoment. 

; l>ut hv this time his anger and distress had brought back the 
j maladv which had, many years before, incapacitated him fur 
| the discharge ot his timet ions. He actually asrembied his 
family, read the coronation oath to them, and told them that, 
1 if lie broke it, the crown would immediately pass t > the house 
: ol Savoy. It was not until after an interregnum of several 
weeks that he- regained the full use ol his small tarult es, and that 
a ministry after his own heart was at length formed. In an 
age preeminently fruitful of parliamentary talent , a. cabin t 
1 was lormed containing hardiv a single* man who in parliamentary 
: talents could be considered as even of the* second rati*, Henry 
1 Addington was at the* head of tlu; treasury. He had been an 
I earlv, indeed an hereditary , Iricnd of Pitt, and had Addington 
. bv Pitt’s inlluenee been pLl» ed, while still a VolUlg Ministry, 

! man. in the chair of the House ol ( 'ominous. IK* 

1 was universally admit ted to have been the b"-T Speaker 
| that had sat in that chair i-incr the retirement of Onslow. 
Put natun* had not In stowed on him verv v igorous families; 
and the highly rcH)c* table* situation which he long occupied 
with honour had rather unfitted than fitted him lor the dis- 
, charge of his new duties. Nevertheless, during many months, 
hi, pnwrr seemed to stand tirm. 'll u* nation was put into 
high good humour l>v a pi\me with Trance*. The* enl iuisiaMu 
| with which th.** upper and middle classes had rushed into the 
j war had spent ilsclf. Jacobinism was no longer formidable, 
j Everywhere there was a strong reaction against what va-, 
; called the athciuieal and anarchical philosophy of iheiSth 
century. Ponapartc, now first consul, was busied in const met 
ing out ot the mins ol old institutions a new ecclesiastic ai 
, establishment and a new order of knighthood. The* 'treaty *>; 

| Amiens was llicrclore hailed by the great body of the English 
■ people with extravagant joy. The popularity of the* minister 
l was lor tin; moment immense. His waul of parliament;!! * 

; ability was, as v et, of little consequence; for he had scale* i\ 
an\ adversary to cncouuU r. 'The old ( )|>posit ion, ch lighte»l by 
| the peace, regard id him with favour. A new < >ppusitioii jiad 
: indeed been lormed bv some of the late ministers, and was 
’ lecl bv Grenville in the House* of lairds and hv Windham in the* 
House of Commons. Put the new Opposition could scared \ 
muster ten votes, and was regarded with no favour by the 
country. 

On Pitt the ministers relied as on their firmest support. 
He had not, like* some *.t hr- colleagues, retired in anger, tie 
had expressed the great * *.*4 respect tor the conscientious scruple 
which had taken possession of the* royal mind; and he had 
promised his sucecsi-ors all the help in his power. Put it was 
hardly possible that this union should be durable. Pitt, 
conscious of superior powers, imagined that the place which he; 
had* quitted was now occupied by a mere puppe t which he* had 
sotUip, which he* was to govern while he* suffered it to remain, 
and whic h la* was to fling aside as soon as lie* wished to resume 
his old position. Nor was it long before* he* began to pine for 
the power which ho had relinquished. Addington, on the 
other hand, was bv no means inclined to descend from his high 
position. He took his elevation quite scriou.dv, attributed h 
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to his own merit, and considered himself as one of the great 
triumvirate ol English .statesmen, as worthy to make a third 
with Pitt .mil Pox. Meanwhile Pitt’s most intimate friends 
exerted themselves to etfeet a change of ministry. His favourite 
disciple, George (aiming, was indefatigable. He spoke; he 
wrote; he intrigued: he tried to induce a large number of the 
supporters of the government to sign a round robin desiring a 
change; h«* made game of Addington and of Addington’s rela- 
tions in a succession of lively pasquinades. The minister’s 
partisans retorted with equal acrimony, if not with equal vivacity. 
Pitt could keep out of the affray only by keeping out of polities 
altogether: and this it soon became impossible lor him to do. 
The Treaty of Amiens had scarcely been signed when the restless 
ambition and the insupportable 1 insolence of the first Consul 
convinced the great body of the English people that the peace 
so eager 1\ welcomed was only a precarious armistice. As it 
became clearer and clearer that a war for the dignity, the inde- 
pendence, the Aery existence of the nation was at hand, men 
looked with increasing uneasiness on the weak and languid 
labinet which would have to contend against an enemy who 
united more than the power ol Louis the Great to more than 
the genius of P'rederick the Great. They imagined that Pitt was 
the onl\ statesman who could cope with Bonaparte. 'This 
feeling was nowhere stronger than among Addington’s own 
colleague:. The pressure put on him was so strong that he 
could not help yielding to it. ilis first proposition was that 
: onie insignificant nobleman should be first lord of the treasury 
and nominal head of the administration, and that the real power 
should be divided between Pitt and himself, who were to be 
secretaries of state. Pitt, as might have been expected, refused 
even to dis< uss such a scheme, and talked of it with bitter mirth. 
“ \\ hi< b set retarvship was offered to you ? " his friend Wilber- 
torce asked. “ Reallv,” said Pitt, “ 1 had not the curiosity 
to inquire.” Addington was frightened into bidding higher, 
lie offered to resign the treasury to Pitt on condition that there 
should lx* nt) extensive change in the government. Put Pitt 
would listen to no such terms. Then came a dispute such as 
('ften arises alter negotiations orally conducted, even whim the 
negotiators are men of strict honour. Pitt gave one account 
of what had passed; Addington gave another; and, though 
the discrepant ies were not such as necessarily implied anv 
intentional violation of truth on either side, both were greatly 
exasperated. 

Meanwhile the quarrel with the hirst Consul had to come to 
a crisis. On Ihe lhtli of Mav jNog the king sent a message* 
calling on the House of Commons to support him in withstanding 
I lie ambitious and encroaching policy of Prance; and on tin: 
22nd the house took the message into consideration. 

Pitl had now been living many months in retirement. There 
had been a general election since he had spoken in parliament, 
and there wire two hundred members who had never heard him. 
It was known that on this occasion he would be in his place, and 
curiosity was wound up to the highest point. Unfortunately, 
the shorthand writers were, in consequence of some mistake, 
shut out on that day froiy the gallery, so that the newspapers 
contained only a very meagre report of the proceedings. Put 
several accounts of w hat passed are extant ; and ol tho. e at counts 
the most interesting is contained in an unpublished letter 
written bv a verv voting member, John William Ward, after- 
waids earl of Dudley. When Pitt rose he was received with 
loud cheering. At every pause in his speech there was a burst 
of applause. The peroration is said to have been one of the 
most animated and magnificent ever heard in parliament. 
‘ l Pitt’s speech,*' Pox wrote a few da\ s later, “was admired 
verv much, and very justly. I think it was the best he 
ever made in that style.” The debate was adjourned; and 
on the second night Pox replied to it in an oration which, 
as the most zealous Pittites were forced to acknowledge, 
lei t the palm of eloquence doubtful. Addington made a 
pitiable appearance between the two great rivals; and it 
was observed that Pitt, while exhorting the Commons to stand 
resolutely by the executive government against Prance, said 


not a word indicating esteem or friendship for the prune 
minister. 

War was speedily declared. The hirst Consul threatened to 
| invade England at the head of the conquerors of Belgium and 
Italy, and formed a great camp near the Straits of Dover, ( hi 
the other side of those straits the whole British population 
was readv to rise up as one man in defence ol the soil. In the 
spring of 1S04 it became evident that the weakest, of ministries 
would have to defend itself against the strongest of Opposi- 
tions, an Opposition made 11 p of three Oppositions, each of which 
would, separately, have, been lormidable from ability, and 
j which, when united, were also formidable from number. \t 
; was necessary to give way: the ministry was dissolved, and 
: the ta.sk of forming a government was entrusted (May 1S04) to 
Pitt. Pitt was of opinion that there was now an opportunity, 
such as had never before offered itself, and such as might newer 
offer itself again, of uniting in the public service, on honourable 
terms, all the eminent talents of the kingdom. 

'The treasury he reserved for himself; and to Pox Second 
he proposed 1o assign a share of power little inferior *j£j* ntstra ’ 
to his own. The plan was excellent; but the king 
! would not hear of it. Dull, obstinate, unforgiving, and at that 
I time half mad, he posit i\ civ ret used to admit Pox into his 
| service. In ail evil hour Pitt yielded. All that was left was 
i to construct a government out of the wreck of Addington’s 
I feeble administration. The small circle of Pitt’s personal 
retainers furnished him with a very lew useful assistants, 
j particularly Dundas (who had been created Viscount Melville), 
j Lord Harrow by and Canning. 

Such was the inauspicious manner m which Pitt entered on 
his second administration (Ma\ 12, 1804). The whole history 
of tlial administration was of a piece with the commencement. 
Almost c\erv month brought some new' disaster or disgrace. 
To the war will? France was soon added a war with Spain. 

! The opponents of the mini: try were numerous, able and active. 

! Jiis most useful coadjutors he soon lost. Sickness deprived 
| him of tlie help of Lord Harrow bv. It was discovered that 
| laird Melville had been guilty of highly culpable laxity in trans- 
I actions relating to public money. He wa-> censured by the 
House of Commons, driven lmm office, ejected from the privy 
I council and impeached of high crimes and misdemeanours. 

1 The blow fell heavv on Pitt. His difficult ies compelled him 
I to resort to various expedients. At one time Addington was 
1 persuaded to accept office, with a peerage; but he biought no 
j additional strength to the government. While he remained 
in place he was jealous and puii< lilioiis ; and he soon retiied 
1 again. At another lime Pitt renewed his efforts to overrun.' 

I his master’s aversion to Fox; and it was rumoured that the 
king's obstinacy was gradually giving way. Put, meanwhile, 
it was impossible lor the minister to conceal from the public 
! eve the deeav ol his health and flu* constant anxiety which 
j gnawed at bis heart. All who passed him in the park, all 
1 who had interviews with him in Downing Street, saw misery 
| written in his face. The peculiar look which he wore during 
j the last months of his life was often pathetically described by 
Wilberforce, who used to call it the Aieterlitz look. 

Still tlie vigour of Pitt s intellectual (acuities and the intrepid 
haughtiness of his spirit remained unaltered. He had staked 
everything on a great venture. lie had succeeded in forming 
another might) coalition against the French ascendancy. Th** 
united forces of Austria, Ru: *-i«i and England might, he hoped, 
oppose an insurmountable barrier to the ambit ion «>l t he common 
enemy. Put the genius and energy of Napoleon prevailed. 

! While llu* English troops wen* preparing to embark lor Germany, 

! while tlu* Russian troops were slowly coming up from Poland, 

' he, with rapidity unprecedented in modern war, moved a hundred 
thousand nun lmm the shores of the ocean to the Black bores! , 

■ and compelled a great Austrian army to surrender at Him. To 
4 he lirst faint rumours ol this calamity Pitt wi^uld give no 
( iredit. He was irritated by tin* alarms of those around biro 
! “ Do not believe a word of it," lie said; “it is all a fiction, 
j The next day he received a Dutch newspaper containing t’ ,k 
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capitulation. lie knew no Hutch. Tt was Sunday, and the 
public t»lii< es were shut. He carried the paper to Lord Malmes- 
bury, who had been minister in Holland; and Lord Malmesbury 
translated it. Pitt tried to bear up, but the shock was too 
great ; and he went away with death in his face. 

The news of the battle of Trafalgar arrived four days later, 
and seemed for a moment to revive him. Forty-eight hours 
after that most glorious and most mournful of victories had 
been announced to the countrv eame the Lord Mayor's Hay ; 
and Pitt dint'd at Guildhall. 1 1 is popularity had declined. 
Jlut on this occasion the multitude, greatly excited by the 
recent tidings, welcomed him enthusiastically, took off his 
horses in Cheapsidc. and drew his carriage up King Street. 
When his health was drunk, he returned thanks in two or three 
of those stately sentences of which he had a boundless command. 
Several of those who heard him laid up his words in their hearts; 
for thev were the last words that he ever uttered in public : 

Let us hope that Kngland, having saved herself by her energy, 
may save Fumpe bv her example. " 

This was but a momentary rallv . Austcrlitz soon completed 
what L lm had begun, l.arh in Hcccmber Pitt had retired to 
Lath, in the hope that lie might there gather strength fur the 
approa< hing session. \\'hilc he was languishing there opi his 
sola arrived the news that a decisive battle had been fought 
and lost in Moravia, that the coalition was dissolved, that the 
Continent was at the leet of Frame. He sank down under the 
blow. l'en days later he win so etna* iated that his most 
intimati* friends hardly knew him. lb- came up from lkith bv 
slow journeys, and on the nth of January iXcd reached his 
villa at Putney. Parliament was to meet on the 21st. On 
the 20th was to be the parliamentary dinner at the house of the 
first lord ot tile treasury in Downing Street; and the cards were 
already i^U'-d. but the (lavs ol the great minister were 1 num- 
bered. On the day on whi< h he was carried into his bedroom 
at I’utnev. the Marquees Wellesley , whom he laid long lo\ed, 
whom he hail sent to govern India, and whose administration 
had been eminenllv able, energetic and siutesstul, arrived in 
London alter an flbsemv ot eight v ears. The triends saw each 
etfher ome more. There was an affectionate meeting and a 
last parting. That it was a last parting Pitt did not seem to 
he aware. He lam ied hinise.lt to be re< overing, talked on various 
subjects cheerfully and with an unclouded mind, anil pronounced 
a warm anel discerning ctilugiuni e>rr the* marquis's brother 
Arthur. “ I never," he said. “ met with any military mart 
with whom it was so satisftu tor\ T to converse." The excitement 
and exertion of this interview were too much for the si< k man. 


the alarming state of public affairs. Tie ceased to breathe on 
the morning of the 23rd of January 1S0O, the* 1 wcntv-filth 
anniversary of the day on 1 which he first took his seat in 
parliament. 

Jt was moved in the House of Commons that Pill should be 
honoured with a public funeral and a monument. The motion 
was opposed by Fox in a speech which deserves to be studied 
as a model of good taste and good feeling. The task was 
the most invidious that ever an orator undertook; but it was 
performed with a humanity and delieaev which wore warmly 
acknowledged by the mourning friends of him who was gone. 
The motion was carried by 2SS votes to 8<>. The 2.md ot Feb- 
ruary was fixed for the funeral. The corpse, ha. ing lain in 
state during two days in the Painted Chamber, was borne with 
great pomp to the northern transept of the Abbey. A splendid 
train of princes, nobles, bishops and privy councillors followed. 
The grave ol Pitt had been made near to the spot win re Iris great 
father lav, near also to the spot where his great rival was soon 
to he. \\ llbcrtorce, who carried the banner before the* hearse, 
described the awful ceremony with deep leeling. A -> the < o(Tin 
descended into the earth, lu* said, the eagle face of Chatham 
Irom above seemed to look down with consternation into the 
dark house which was receiving all that remained of so much 
power and glorv. 

Pitt was emphatically the man of parliamentary government, 
the type of his class, the minion, the < hild, the spoiled child, 
of the House of Commons. He was a distinguished 
member of the House of Commons at twenty-one. 

| The ability which he had displayed in the House o' Commons 
! made him the must powerlul subject in Furopc be! ore lu* w.is 
! twenty-live. It was when the House of Commons was to be 
I convinced and persuaded that be put forth all his powers. 

Of those powers we must form our estimate chiefly from 
; tradition; for, o! all the eminent speakers of that age, Pitt has 
suffered most from the reporters. Even while he was still living, 
critics remarked that his eloquence could not be preserved, that 
he rniitl' be heard to be appreciated. They more than once 
applied to him the sentein e in which Tacitus describes the fate 
of a senator whose rhetoric was admired in the Augustan age : 
k ' J Intern eaimruin illud ct profluens cum ipso small e.xstim turn 
est.*’ There is, however, abundant evidence that nature had 
bc-it'uwed on Fill the talents of a great orator ; and those talents 
had been developed in a v erv peculiar manner, first, by his educa- 
tion, and secondly bv the high official position to which he rose* 
earlv, and in which he passed the greater part of his public 
life/ 


H*‘ fainted avvav ; and Lord Wellesley left the house convinced 
that the close was fast approaching. 

And now' members ol parliament were fast coming tip to 
London. The chiefs of the Opposition met lor the purpose of 
considering the course to fie taken on the li rs t dav of the session. 
It was easy to guess what would be the language of the king’s 
speeth. and of the address which would he moved in answer to 
that •qx-ei h. An amendment (underlining the policy of the 
government had been prepared, .and was to have been proposed 
in the llmee of Commons lav Lord Henry Petty (afterward.-, 
3rd marques.-, of Lansdowne). He was unwilling, however, 
to come forward as the accuser of one who was incapable of 
defending himself. Lord Grenville, who had been informed 
of Pitt's state bv Lord Wellesley, and had been 
deeply affected bv- it, earnestly recommended 
forbearance; and Fox, with characteristic generosity and good 
nature, gave his voice against attacking his now helpless rival. 
“Sunt lacrvmae rerum," he said, “ et rnentein morlalia tang- 
gunt." On the first day, therefore, there was no debate. It was 
rumoured that evening that Pitt was better. Put <»n the follow'- | 
ing morning his physicians pronounced that there were no hopes. 
It was asserted in many after-dinner speeches, Grub Street 
elegies and academic prize poems and prize declamations that 
the great minister died exclaiming, “ Oh, my country ! ” This 
is a table, but it. is true that the last words which* lie uttered, 
while he knew what he said, Were broken exclamations about 


At his first appearance in parliament he showed himself 
superior to all his contemporaries in command of language, 
j He could pour forth a long succession of round and stately 
periods, without premeditation, without ever pausing for a word, 
without ever repealing a word, in a voice ot silvan* clearness, 
and with a pronun< iat ion s<> articulate that not a letter was 
slurred over. He had less amplitude of mind and less richness 
oi imagination than llurke, less ingenuity than Windham, less wit 
than Sheridan, less perfect mastery of dialectical fence and less 
of that highest sort of eloquence which consists of reason and 
passion fused together than Fox. Vet the almost unanimous 
judgment of those who were in the habit of listening to that 
remarkable race of men placed Pitt, as a speaker, above llurke, 
above Windham, above Sheridan and not below Fox. 1 1 is 
declamation was copious, polished and splendid. In power 
of sarcasm he was probably not surpassed bv any speaker, 
ancient or modern; and of this formidable weapon he made 
merciless use. In two parts of the oratorical art which are of 
the highest value to a minister of state he was singularly expert. 
No man knew better how to be luminous or how to be obscure. 
When he wished to be understood he never failed to make 
himself understood. Nothing was out of place; nothing was 
forgotten; minute details, dates, sums of money, were all faith- 
fully preserved in his memory. On the other hand, when he 
did not wish to be explicit — and no man who is at the head of 
affairs always wishes to be explicit— he had a marvellous power 
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of saying nothing in language which left on his audience the 
impression that he had said a great deal. 

The effect of oratory will always to a great extent depend 
on the character of the orator. There perhaps never were two 
speakers whose eloquence had more oi what may be called the 
race, more ot the flavour imparted bv moral qualities, than Fox 
and Pitt. The speeches of Fox owe a great part of their charm 
to that warmth and soltness ol heart, that sympathy with 
huiiiiin suffering, that admiration ior everything great and 
beautiful, and that hatred ol cruelty and injustice, which interest 
and delight us even in the most defective reports. No person, 
on the other hand, could hear Pitt without perceiving him to be 
a man ol high, intrepid and commanding spirit, proudly con- 
scious of his own rectitude and iff his own intellectual superiority, 
incapable of the low vices of fear and envv, blit too prone to 
feel and to show disdain. Pride, indeed, pervaded the whole 
man, was written in the harsh, rigid lines of liis face, was marked 
by the way in which he walked, in which he sat, in which he 
stood, and above all, in which he bowed. Such pride, of course, 
inflicted many wounds. Put his pride, though it made him 
bitterly disliked by individuals, inspired the great body of his 
follower-, in parliament and throughout the country with respect 
and confidence. It was that of the magnanimous man so finely 
described by Aristotle in the Ethics , of the man who thinks 
himself worthy of great things, being in truth worthy. It was 
closely connected, too, with an ambition whit h had no mixture 
of low cupidity. There was something noble in the cynical 
disdain with which the mighty minister scattered riches and 
titles to right and left among those who valued them, while he 
spurned them out of his wav. Poor himself, he was surrounded 
bv friends on whom he had bestowed three thousand, six 
thousand, ten thousand a year. Plain Mister himself, he had 
made more lords than any three ministers that had preceded 
him. The garter, for which the first dukes in the kingdom were 
contending, was repeatedly offered to him, and offered in vain. 

The correctness of his private life added much to the dignity 
of his public character. Tn the relations of son, brother, uncle, 
master, friend, his conduct was exemplary. In the small 
circle of his intimate associates he was amiable, affect innate, 
even playful. He indulged, indeed, somewhat too freely in 
wine, which he had early been directed to take as a medicine, 
and wbi' h use had made a necessary of life to him. Put it was 
very seldom that any indication of undue excess could be 
detected in his tones or gestures; and, in truth, two bottles of 
port were little more to him than two dishes of tea. He had, 
when he was first introduced into the dubs of St James's Street, 
shown a strong sense for play ; but he had the prudence and the 
resolution to stop before this taste had acquired the strength 
of habit. From the passion which generally exercises the most 
tyrannical dominion over the young he possessed an immunity, 
which is probably to be ascribed partly to his temperament and 
partly to his situation. His constitution was feeble; he was 
verv shv; and he was very busy. The strictness ot his morals 
furnished such buffoons as Peter Pindar and Captain Morris 
with an inexhaustible theme for merriment of no very delicate 
kind. But the great bc#Iy of the middle class of Englishmen 
could not see the joke. They warmly praised the young 
statesman for commanding his passions, and lor covering his 
frailties, if he had frailties, with decorous obscurity. 

The memory of Pitt has been assailed, times innumerable, 
often justly, often unjustly; but it has suffered much less from 
his assailants than from his eulogists. For, during 
many years, his name was the rallying cry of a class 
° ‘ of men with whom, at one of those terrible con- 

junctures which confound all ordinary distinctions, he was 
accidentally and temporally connected, but to whom, on almost 
all great questions of principle, he was diametrically opposed. 
The haters of parliamentary reform called themselves Pittites, 
not choosing to remember that Pitt made three motions for 
parliamentary reform, and that, though he thought that such 
a reform could not safely be made while the passions excited 
by the French Revolution were raging, he never uttered a word 


indicating that he should not be prepared at a more convenient 
season to bring the question forward a fourth time. The toast 
of Protestant ascendancy was drunk on Pitt’s birthday by a set 
of Pittites who could not but be aware that Pitt had resigned his 
office because he could not carry Catholic emancipation. 'The 
defenders of the Test Act called themselves Pittites, though they 
could not be ignorant that Pitt had laid before George III. 
unanswerable reasons for abolishing the Test Act. 'The enemies 
of tree trade called themselves Pittites, though Pitt was far 
more deeply imbued with the doctrines of Adam Smith than 
either Fox or Grey. The very negro-drivers invoked the name 
of Pitt, whose eloquence 1 was never more conspicuously dis- 
played than when he .spoke of the wrongs of the negro. 'This 
mythical Pitt, who resembles the genuine Pitt as little as the 
Charlemagne of Ariosto resembles the Charlemagne ol Eginhard, 
has had his day. History will vindicate the real man from 
calumny disguised under the semblance of adulation, and will 
exhibit him as what he was— a minister of great talents, honest 
intentions and liberal opinions, pre-eminently qualified, 
intellectually and morally, for the part of a parliamentary 
leader, and capable of administering with prudence and modera- 
tion the government of a prosperous and tranquil country, but 
unequal to surprising and terrible emergencies, and liable in 
such emergencies to err grievously, both on the side of weakness 
and on the side of violence. (M ) 

Authorities. — Lord Macaulay’s article, a classic on its subject, 
w rit ten in I .X59 for tins km n lofuwdia and included in the 9th edition 
unaltered, is preserve* 1 above 111 its t sM-ntials, but has been shortened 
and readjusted, Among standard bingr.iphies are the 5 1 li Karl 
Stanhope's important Life ({ vols., 2nd ed., 1802), and Lord KosO- 
berv’s masterly studv in the “Twelve English Statesmen" senes 
( 1 Sol). See also the bibliographical note to 1 he Kev. \\ illi.nn 1 1 1111 1 \s 
article on Pill in the Dnt. Sat. />’mg., and also the same historian’s 
app. 1., pp. po | o 2 , to his \ol. x. (lor the years 1700 1S01) of 
The Tallin at History of hiujland (1003), dealing with the authorities 
for the period. 

PITTA, in ornithology, from the Telugu pitta, meaning a small 
bird, latinized bv Vieillot in 1816 (Analyse, p. 42) as the name 
of a genus, and since adopted by English ornithologists as the 
general name for a group of birds, called bv # the French Breves , 
and remarkable for their great beauty . 1 For a long while the 



Pitta ilc^an^, male and female. 


pittas were commonly supposed to be allied to the Turdidae, 
and some English writers applied to them the name of “ water- 
thrushes ” and ant -thrushes,” though there was no evidence 
of their having aquatic habits or predilections, or of their preying 
especially upon ants; but the fact that they formed a separate 

1 I11 ornithology the word is first found as part of the native 
name, “ Ponnunkv pitta,” ot a bird, given in 171 j by Petiver, in 
the " mantissa ” to Kay’s Synopsis (p. 195), on tlyi authority of 
Buckley (see Ornithology). This bird is the Pitta hengalensis of 
modern ornithologists, and is said by Jerdon (Birds of India, i. 503) 
now to bear the Telugu name of Pona-inki. 
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family was gradually admitted. Their position was partly 
determined hv A. 11 . (iarrod. w ho, having obtained examples 
tur di.v»c« tu»n. m a communication to the Zoologi* al Society ol 
London, printed in its Proitrrfiii'js ior 1870, proved (pp. si-. 515) 
that the Pittidae belonged to that section ot Passerine birds 
which he named Mesorm odi, sin< e their .s\ rinx. like that ol the 
Twannidae yscc Kjnc.-Uiki>), has its mii"» Ie- attached to the 
middle of its hall-rings, instead of to their extremities as in 
the higher Passerines ur Acromyodi. Thev are n«»w placed as 
a separate lamilv Pittidae ol the Ciamatores division ot the 
Anisomvodine Passeres. There are about litly species, divided , 
into a number of genera. confined to the Old \\ orld, and ranging 
from India and North China to Australia, New Guinea and New , 
1 hit ain, with one speeics in West Allien, the greatest number ( 
being found in Borneo and Sumatra. Lew birds ran \ ie with ; 
the pittas in bright Iv contrasted coloration. Deep velxety , 
black, j)ure white and intensely \* i\i« 1 scarlet, turquoise-blue 
and bervl-green- — mostly orrupv ing a considerable extent ol 
surface — ate found in a meat maiiv of the spei ies- to sav 
nothing of othc r composite or intermediate hues : and, though, in j 
some a modification of these tints is observable, there is scarcely 
it trace of anv blending of shade, each pah h of (olour standing 
out distinctly. This is periiaps the more icmarkable as the 
feathers have hurdlv anv lustre to heighten the effect produced, 
and in some species the brightest (.-'lours are exhibited by the 
plumage of the lower parts i*f the bodv. Pittas varv in size 
irom that ot a jav to that of a lark, and g< nerallv have a strong 
bill, a t lii< k-Mt lorm, whit h is mounted on rather high legs with 
scutellated “ tarsi.*’ and a vuv short tail, in many of the lonn- 
there is little or no external different e between tin* sexes. 

Placed originally among the Piitidar, but now created to form an 
allied family I Mnlrpii t iihu , is the grim-. I’liilejii* la, con-isting of two 
spei i< pet 11I1. ir tn M .ulaif.M ar. 1 In- two *-]»• t ie-. wlin h compose ll 
lii \ r lit tie outward n -a Tiilihnn e ti> the ]nt la-., imt having the same 
s*vh cl iclcraiicM and bung apj'.irt mlv «u mere ai boreal habits, 
d l"n* st ■ \ 1 ■ * 1 1 1 1 * • r L-reatlv in plurii.igc, and Hit* ia.i.hs Law llu- skin 

round the ms ban- «»1 Uallu r-. and unmi ulalul. (A. \'.j 

PITTACUS, ot M\ tilene in Le-bns (z. 650-570 The.), one ol the 
Seven Sages of Greece. About bn. with the assistance of the 
brothers ol the poet Alcaeus, he overthrew Melan< hrus, tyrant 
of. Led >0-,. In a war (non) between the Mv tilenaeans and 
Athenian* for the po^e-don of Sigeum on the Hellespont lie 
slew the Athenian unnmandt r Piny non in single combat. In 
5S1 ) lib fellow ('it i/ens entrusted Pittaeus with despotic jiawer 
(with the title of Aovmnetes) for the purpose of protecting them 
against the exiled nobles, at the head of whom were Alcaeus and 
ills brother Antimenidcs. He resigned the government. alt« r 
holding it tor ten years, and du el ten \cars later. According* to 
Diogenes Laertius, w ho < redits him with an undoubtedly spurious 
1 * Iter to Croesus (with whom his c onnexion was probably 
legendary), Pittaeus was a writer of elegiac poems, Irom which 
he quotes five lines. His favourite savings were: *’ It is hard 
to be good." and “ Know* win n to ar t." 

**'» • Herodotus v. 27, 04: Pmg Laett i. 4; laician, Mtuvohii, rS; 
Strabo mu. ()•>«), 017-018; Aristotle, J’ohlu ii. 12, in. 14; T. Berg K , 
I’nrtuf lynn gvacii. 

PITTANCE (through 0 . Fr. pilancc , from Lai. pittas , lov ing- 
kindness, profu rlv a gift to the* members of a religious house* for 
masses, consisting* usually of an e xtra allowame ol lood or wine 
on 01 easif'ns stub as the anniv ensarv of the donor's death, 
festivals and the hke. 'Lhe wordgWas early transferred to a 
charitable donation and to anv smctll gill ol lood or money. 

PITT-RIVERS, AUGUSTUS HENRY LANE-FOX (1827-11,00), 
English soldier and an haeok.'jist/’Son of W. A. Lane-Fox, was 
born on tfteT’^th of April i*j;. It was not till 1MS0 that lie 
assumed the name of Pitt Riu : . on inheriting the Dorsetshire* 
and Wiltshire estates of his great-uncle, the se» ond Lord Rive rs. 
Falm-^tfBd at Sandhurst, he received a commission in the 
Ground: *r Guards in 7845. captain 1S50, licutenant- 

colonel 1S57. colonel 1867, major-*:' no.il 1X77 and lieiitenanl- 
g neral 7X82.* He served in the Cntm-an War, and was at 
P c Alma aftd tlie siege of Sc!.,: dopel. T I i s tali r.t for 
expcnrnuit.il research was utilized in investigation into 


improvements of the army rifle, and he was largely responsible 
lor starting the 1 ly the School of Musketrv. it is not, how- 
ever, for his military career, but ior his work as an anthro- 
pologist and archaeologist, that General Pitt- Rivers ‘will 
be remembered. His interest in the evolution ol the* jiJir 
early extended itselt to other weapons and instruments in the 
historv ot man, and he became a collector of articles illustrating 
the development ol human invention. His collect ion became 
famous, and, alter being exhibited in 1874 1S75 at tb- Bethnal 
Green Museum, was presented in 1SN3 to the university of 
Oxloni. \\ hen, in iXSo, General Pitt -.Rivers obtained possession 
ol his great-uncle's estates— practically untouched by the 
excavator siine they had been the battleground of the West 
Saxons, tlu* Romans and the Britons- lie devoted Liinscli to 
exploring them. His excavations round Rushmore 1 ' suited in 
valuable* “finds": he founded a local museum and published 
several illustrated volumes. As a scientific archaeologist he 
attained high rank. Oxford gave him the D.C.L. in 18SO; he 
was president of the Anthropological Institute, and L.R.S. lie 
married, in J.X55, Alice Margaret, daughter of the* so ond Lord 
Stanley of Alderlev , and had a numerous family; his second 
(laughter became in 1X84 the wilt* ol .Sir Joint Lubbock (Lord 
Avebury). General Pilt-Rivers died at Rushmore on llu: 4th 
! of Mav K)oo. 

j PITTSBURG, a city of Crawford county, Kansas, F.S.A., 
about 150111.8. ol Kansas City. Pop. (1X80), (>2 | ; (1X90), 

1 6007; (1900) .10,112, of whom X(>o were foreign-born; (njoL, 
estimate), 1 5.11(1 \. It is situated at tlu* intersection of lour great 
rail wav systems -tin.* Atchison Topeka «Y Santa le, the St 
Louis A San Francisco, the Kansas Gitv Southern (which main- 
tains shops here), and the .Missouri Pacific, and is served by 
inter-urban elei trie railways, 'l he i itv is the seat of llu* State 
"Manual Training Normal S< liool (1005) and of the Pittsburg 
Business College. Pittsbmg is situated near the lead and zinc 
region of south east Kansas and south-west "Missouri, is in the 
midst of a large and rich bituminous coalfield, and lies near 
natural gas and oil fields. Among the manufactures are zinc 
spelter — there are large Miielteis here - 1 lay products (< hieflv 
vitrified brick, sewer pipe and tile; the clay being obtained from 
a great underlying bed of shale), blasting powder, packing- 
house products and planing-rnill products, 'llu* total value of 
the city’s fa< torv prodm ts in 1005 w as 81,824,020. Pittsburg 
, was settled about 1X70, was chartered as a ( itv in tXXo, and 
became a citv of the lir.T < lass in.iooS. 

PITTSBURG, or Pnisia kuu, 1 the second largest city of 
Pennsylvania, F.S.A., and the county-seat of Allegheny eountv, 
on tlie Allegheny. Mottongahelu and Ohio rivers, 440 m. hv rail 
W. by S. ol N< w York ( itv, 3O0 in. W. by N. of Philadelphia, 
5OS m. N’.W . of Washington and 40X m. IT bv' S. of (’hieago. 
Pop. (iX<)o), 258,017:-’ ( n,oo), 521,01b, ol whom 84,878 were 
foreign born, 17,040 were negnx s and 154 were Chinese; (ioto 
census, after the annexation ol Allegheny), 535,005. Of the 
84,878 foreign-born in k>oo, 21,222 wen* natives of Germany, 
18,620 ol Ireland, 8002 of England, (>243 of Kussian Poland, 

1 5700 of Italy , 4107 ol Russia. 3553 of Austria, 3515 of German 
Poland, 2550 of Walts, 2204 of Scotland, 2124 of Hungary, 
i 1072 of Sweden and 1025 of Austrian Boland. Area (including 
; Allegheny, annexed in jooo), 40*07 sq. m. Pittshuig is served 
bv the I’cnnsylvania (several divisions), the Baltimore «Y Ohio, 
i lhe Pittsburg tY Lake Ivrie (controlled bv the New York Central 
System), the Bittshurg,( ineinnat i, Chicago tY St Louis (eont rolled 
bv the Pennsylvania. Company), the Pittsburg, Chartiers «Y 
^'ollghiog ^ henv’ (controlled jointly bv T the two ]>reeeding railways; 
21 ni. of track), the Buffalo, Rochester <Y Pittsburg, and tlu* 
W’abash-Pittsburg 'IVrminal (Oo m. to Pittsburg Junction, 
Ohio; controlled hv the Wabash railway), and the Pittsburg 
Terminal (also controlled bv the Wabash and operating the 

1 " Pittsburgh ” is tin* oIIkTlI spelling of the < barter me! seal; 
but “ Pittsburg” is the spelling adopted by the L.S. ( iei graphic 
! Bonn I and is in more general use. 

- In prev'inus census v«*ars tin* populat'Ion vs.is as loliows : ft. Son), 

| I 5°a; (!82 o), 724^; (1640), 21,115; (1XO0), 49,221; (i 5 i>o), 1 5'-, 489. 
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West Side Lclt, from Pittsburg to Clairton, 2T m.) railways, and 
by river boats on the Ohio, Monongahcla and Allegheny. 

Picturesque rolling plateaus, the three rivers and narrow 
vallet s. from which rise high hills or precipitous bluffs, are tl 
principal natural lealures of the district over which the cit\ 
extends. Retail houses, wholesale houses, banks, tall office 
buildings, hotels, theatres and railway terminals are crowded 
into the angle, or “The Point," lomied at the confluence of the 
Allegheny and Monongahcla rivers, with f ifth Avenue as the 
principal thoroughfare, especially lor the retail houses, and 
Fourth Avenue as the great banking thoroughfare, factories 
extend for miles along the banks of all three rivers into the 
tributary valleys, and are tile cause of Pittsburg's nickname. 
“ The Smoky City." The more attractive residential districts 
are on the plateau in the eastern portion of the district between 
the Allegheny and Monongahcla rivers and on the hills over- 
looking the Allegheny river from the north. Overlooking the 
Mouongalu la river is Schenlcy Park (about 4 22 acres), the first 
c:t\ park, ot which about 400 acres were given to the city in 1890 
by Mrs Mary F. Schenlcy. Ahoul 2 m. to tin* north, overlooking 
i!ic Allcgl cny river, is Highland Park (about 360 acres), which 
contains the city restTvoirs and a picturesque lake. Adjacent 
to Schenk v Park are Homewood and Calvarv cemeteries; and 
adjacent to Highland Park is Alleghenv cemetery. Across the 
Alleghenv river, in the Alleghenv district, an* the beautiful 
Kiverview Park (240 acres), in which is the Allegheny Observa- 
tory and West Park (about 100 acres). A number of bridges 
span flu* riv crs. 

The citv hc.s some fine public* buildings, office buildings and 
churches. The Alleghenv county court house (1884-1888) is 
one o| 1 i . H. Richardson's masterpieces, The Nixon theatre 
is also notable architecturally. The high Prick Office building 
has exterior walls ot white granite: in its main ball is a stained- 
gl.iss window by |olm La Large representing Fortune and her 
wheel. A large go\ eminent building of polished granite eon- 
tains ihe post office and the customs offices. Si Paul s ( athedral 
(Roman Catholic, 1(103- 1906) is largely of Indiana limestone. 
Tin* city is the sec of a Roman ('atholic and a Protestant Episco- 
pal bishop. In Schenlcy Park is the Carnegie institute (estab- 
lished by a gift ol Si 0,000.000 from Andrew Carncj_u\ who made 
further contributions of 89,000,000 for its maintenance), with 
a main building containing a librarv, a department of fine arts, 
a museum (see Mi slums ok Scikw k) and a music ball, and 
sevcial separate buildings lor the technical hools, which bad 
2102 students in 1909. 'flu* main building, dedicated in A pi il 
1907, is Oho It. long and 400 It. wide; in its great entrance ball 
is a series of mural decorations bv John \\ hite Alexander, a 
native of the citv. The librarv, in which Ihe institution had 
its beginning in 18(15, contains about 30(1,000 volumes. The 
Phipps Lonscrvatorv was presented to the* city in 1*893 by Henry 
Phipps (b. 1X3(1), a steel manufacturer associated with Andrew 
Carnegie. It is tin* largest in America, and. with its Hall ol 
botany, which is utilized in instructing school children in botany, 
is situated in Schenlcy Park. The conservatory is maintained 
bv municipal appropriations. There is a zoological garden in 
Highland Park. In December 1907 il was decided that the 
sew ml departments of the Western Lnivusity of Pennsylvania, 
then in different parts of the city, should be brought together 
t»u a new campus of 43 acres near the Carnegie Institute. In 
lulv 1908 the name was changed to “The University ot Pitts 
burg." 'The university embraces a college and engineering 
school, the Western Pennsylvania School ot Mines and Mining 
Engineering, a graduate department, an evening school ol 
economics, accounts and finances, a summer school, evening 
classes. Saturday classes, and departments of astronomy (the 
Allegheny Observatory, in the Allegheny district), law (the Pitts- 
burg Law School), medicine (the W estern Pennsylvania Medical 
College), pharmacy (the Pittsburg College of Pharmacy) and 
dentist ry (the Pittsburg Dental College). The institution had 
its beginning in the Pittsburg Academv. which was opened 
about 1770 and was incorporated in 1787. Tt was .ncorpo- 
rated as the Western University of Pennsylvania in 1819, 


but was only a college from that date until 1892, when 
the Western Pennsylvania Medical College became its depart- 
ment of medicine. In 1895 the department of law was added, 
the Pittsburg College of Pharmacy was united to the university, 
and women were for the first time admitted. Tn 1896 the 
department of dentistry was established. In 1909 the university 
had 151 instructors and 1243 students. In the cast end is 
the Pennsylvania C ollege for Women (Presbyterian; chartered 
in 1869), with preparatory, collegiate and musical depart- 
ments. In the Allegheny district arc the Allegheny Theological 
Seminary (United Presbyterian, 1825), the W estern Theological 
Seminary (Presbyterian, opened 1827), and the Reformed 
Presbyterian Theological Seminary (1856). Although Alle- 
gheny is now a part of Pittsburg, the two public school systems 
remain independent. The Pittsburg High School (five buildings 
in 1910) lias a normal course; and there arc various private 
schools and academies. 

Thu Pittsburg Gazette-Times is probably ihe oldest news- 
paper west of tin* Alleghany Mountains; the Gazette was founded 
111 178!) and in moO was consolidated with the Times (1879). 
Other prominent newspapers of the city are t lie* Dispatch 
(1840), the Chronicle Telegraph (1841), the Post (1792; daily, 
1842), which is one ol the few influential Democratic newspapers 
in Pennsylvania, the Leader (Sunday, 1*864; daily, 1870) and 
the Press (1883). 'Two German dailies, one Slavonic daily, one 
Slavonic weekly, two Italian weeklies, and iron, building, eoal 
and glass trade journals are published in the city. In Pittsburg 
is the publishing bouse of the United Presbyterian Church, and 
The Christum Advocate (weekly, Methodist Episcopal, 1834) is 
published here under tlu* auspices of the general conference. 

The oldest hospital is the Reineman (private; 1803) for 
maUmiiy cases; the municipal hospital (1878) is lor contagious 
discuses; the Sisters of Charity, the Sisters of Mercy, the Institu- 
tion oi Protestant Deaconesses, the Presbyterian Church and 
the United Presbyterian Woman's Association each have charge 
of a hospital ; ;:nd there is also an eve, ear and throat hospital 
(1X95). The Western Pennsylvania Institution for the instruc- 
tion ol the deaf and dumb (1871)), in Kdgcvvood Park, is in part 
maintained by the state. And the state assists the Home for 
Aged and Infirm Colored Women (1882), and the .Horne for 
Colored Children (1881). Among other charitable institutions 
are tlu* Curl is Home (18(14) for destitute women and girls, the 
Uclhcsdu Home (1890) lor homeless girls and their children, 
the Florence Crittenton Home ( 1 893) lor homeless and unfor- 
tunate* women, the Rosclia Foundling Asylum and Maternity 
Hospital (j 89 1 ), the Protestant Home for Incurables ( 1 883), the 
Pittsburg Newsbovs' Home (1894), tlu* Children's Aid Society 
of Western Pennsylvania, the Pittsburg Association for the 
Improvement of the Poor and the Western Pennsylvania 
Humane Society. 

Pittsburg is in the midst of the* most productive coalfields 
in the country ; the region is also rich in petroleum and natural 
gas. The citv is on one ol the main lines of communication 
between tlu* east and tin* west, is tlu* centre ol a vast railway 
system, and lias freight yards with a total capacity for more 
than 60,000 cars. Its harbour has a total length on the three 
rivers of 27*2 m., and an average width ot about 1000 ft., and 
has been deejx ned by the construction (in 1877-1885) of the 
Davis Island dam, and by dredging, under a federal project of 

1899. Slack water navigation has been secured on the Alle- 
ghenv" bv locks and dams (1.890 and 1.896 sqq.) at an expense 
up to |ulv 1909 of $1 ,658,804: and up to that time $263,625 
bad been spent for open-channel work. The Monongahcla 
irom Pittsburg to t lie West Virginia state line (91 ‘5 m.) was 
improved in 1839 sqq. by a private company which built seven 
locks and dams; this property was condemned and bought 
for $3,761,615 hv tlu* United States government in 1897, and, 
under the project ol 1S99 for rebuilding three of the locks and 
enlarging another, and that of 1907 for a new lock and dam 
and for other improvements, $2,675,692 was spent up to July 

1 900. Coni ,s brought to the citv Irom tlu* coalfields by boats 
on the Allegheny and Monongahcla rivers as well as by rail; and 
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great fleets of barges carry coal and other heavy freight, such 
as steel rails, cotton ties, sheet iron, wire and nails, down the 
Ohio in the winter and spring. A ship ('anal to prn\ ide water 
communication between Pittsburg and Take Trie has been 
projected. The railwavs have a hoavv tonnage < »t coal, coke and 
iron and steel products, and a large portion of the iron ore that 
is produced in the Take Superior region is brought to Pittsburg, 
in n)o.S the river traffic amounted to q, 000,140 tons, most of 
which was can ied oil barges down the Ohio. Pittsburg is also 
a port of entry: in 1007 the value of its imports amounted to 
82,41(1,4^7, and in moo to S2.0d2.1h2. 

The \alue of the factory products itt T005 was 8 1f15.42S.tSS1 , 
and to this mav he added S45.X40.272 for those of the city of 
Allegheny, making a total of S21 1 ,250,154. In the manufacture 
of iron and steel products Pittsburg ranks first among the cities 
of the United States, the value ot these products amounting 
in 1005 to S8S.250.S05 or 54*4°,, of the total fnrall mamifu< t ures ; 
if the m.imifm hires of Allegheny be added thev amounted to 
892 ,05u.S(>o or 44*7 Several neighbouring c ities and towns 
are also e\tend\ely engaged in the same industn . and in too 2 
Allegheny 1 utility prodm cd about 24 " 0 of the pig-iron, nearly 
34° ,, ol the PcsM*rncr steel, more than 44",, of tin- open-hearth 
steel, more than 54 " . of the < nu iblo steel, more than 2 fg, of the 
steel nib, and im uv then v)"., of the Mru» tural shapes that were 
made in that Year in the l mud States. In 1005 the value of 
Pittsburg's foundry and machine shop-products was So. (14 1.5 14 ; 
ot the pn>dm L of steam railway repair shops, S44 20.000 
(being 42 }’.x more than in 1000): of mall liquors, S4, i<>h.Sjq : 
ol slaughtei ing and meat -pa« king prodm Is, Sj, 742,027; 
of ugars and cigarettes, S2, 21)7.228; of glass, S2. 140.540: 
and of tin and term- plate. Si. 04;, 570. Tle« trieal ma.« liinerv, 
apparatus and supplies were inanufa* tureil largely in the <itv 
(value in 1905, S t . 700.557). and there was another large plant 
for their manut.u ture immediately outside ol the <bv limits. 

( oke, ('lit cork, rnlJed brass and copj» r were other important 
product* in 1005. In man, and tor a long period prei eding, 
Pittsburg ranked first among American rides in the inanufai tore 
of glass, but in io<^ it was outranked in this industry 1 >\ Minnie, 
Indiana, Mills ille, New J rises . and Washington. Pennss lvania ; 
b*it in the district outside of the citv limits ol Pittsburg much 
glass is manufactured, so that the Pittsburg glass distru t is the 
greatest in the country, and there are large gla.-m laetories 
at Washington ( i.S m. M»uth-ued), Charkroi (20 111. south) and 
Tarentum (r5 m. north-east), in Pittsburg or the immediate 
vicinity are the more important plants of the United States Steel 
('orpor.it ion, in« hiding that of the Carnegie Company, iiete, 
too, are the plants of tin* W e. t ingle »m e Company for the 
manufacture of electrical apparatus, of air brakes invented hv 
George W estinghoiise (born iSp»), and of devices for railway 
signals whi< h he also invented. In the Allegheny district the 
H. J. Heinz (mmpuny lias its main pi< kle plant, the largest 
establishment of the kind in the onmtrs . 

1 he Pittsburg charter of 1S16 vested the more important 
powers of ihe city government in a common cornu il of 75 
members and a select council of q members, and until 1X4 j the 
mayor was appointed annually by these city councils from their 
own number. Ry the Wallace Ad of the state legislature in 
1S74 a form of government, was provided for cities of three' 
classes, and Pittsburg became a city ol the se< ond < lass (popula- 
tion between t 00,000 and 400,000); under the a* t of tX«j 5 a new 
classification was made, under which Pittsburg remains in the 
second ('lass. An a< t of 1887 had amended the provisions of 
the Wallace Act in regard to second class cities hv changing the 
terms of select councilmen from two to four years and of common 
councilrnen from one to two years. In iqoi a new act was 
passed for the government ot cities of the second class. It 
provided that the executive be a “ < ity recorder this provision 
w'as repealed in 1 904,' \vhen the title of mayor again came into 
use. The mayor holds office for three years, has the powers 
and jurisdiction of a justice of the peace, appoints the heads of 
departments (public safety , public works, collector ot delinquent 
taxes, assessors, city treasurer, law, charities and correction, 


and sinking fund commission), and may remove anv of the 
officers he has appointed, by a written order, showing cause 
to the selec t council. The city controller is elected bv popular 
vote. The legislative bodies are the select and common council 
elected under the law of 1887 ; by a three-fifths vote it mav pass 
resolutions or ordinances over the mayor's veto. The depart- 
ment of public safetv controls the bureaus of police, detectives, 
fire, health, electricity and building inspection; the department 
of public works controls bureaus of surveys, < oiistruct ion, 
highways and sewers, city property, water, assessment of water 
rents, parks, deed registry, bridges and light. I11 iqoq the 
taxable valuation was 8100,771 ,42 1 , and the tax rote was 14-8 
mills for city property, q’2 mills on rural piopertv and 
(»q mills on agricultural property. The tax rate tor separate 
indebtedness varied from (> mills in Allegheny to i(V2 mills 
in the 441-d ward. The water-supply of Pittsburg is taken 
from the Allegheny river and pumped into reservoirs, the 
highest of whi<h, in Highland Park, is 467 ft. above the river; 
and there is a slow sand filtration plant for the. liltr.it ion of the 
entire suppb . 

Pittsburg owed its origin to the strategic value of its site in 
the struggle between the English and the French for the posses- 
sion ot the North American continent. A few Frenchmen 
attempted to establish a settlement here in 1741, but were soon 
driven away bv tin* Indians, in 1754, after the French had 
laid tormal claim to this region and the Ohio band ('ompanv 
lud been lormed with a view to establishing a settlement within 
it, Robert Jfiuwiddie, governor of Virginia and a shareholder 
in the Ohio Company, sent George Washington with a letter 
to “the commandant of tin* French forces on the Ohio " (then 
stationed at Fort Tc Rout, near tin* present Waterford, about 
J 1 5 m. north of the headwaters of that river) asking him to 
account for his invasion of territory claimed by the English. 
This was Washington's first important public service. Tie 
reached the present site of Pittsburg on the 24th of November 

1754, and subsequently reported 1 that what is now called 
“ The Point," /.<*. the tongue of land formed bv the confluence 
ol the Monongahela and the Allegheny rivers, was a much more 
favourable situation for a fort and trading post than the one 
about two miles up the Monongahela (near the present site of 
McKee's Rocks) which had been tentatively selecled bv the 
Ohio (’ompanv. Accordingly, on the 17th of February 1754, 
a detachment of about 40 soldiers, under the command of 
Captain William Trent,-’ reached “'The Point,” and began to 
build a fortification (under the auspices of the Ohio ('ompanv), 
whi»h it seems to have been the intention to call Fort Trent, 
and which was the beginning ol the permanent settlement here 
by whites. On the 17th of the following April, however, Ensign 
Edward Ward, commanding the soldiers, in the absence of 
Captain Trent, was forced to evacuate the unfinished fortification 
by a party of about 1000 French and Indians, under Captain 
Control our, who immediately occupied the works, which he 
enlarged and completed, and named Fort Duquesnc, ill honour 
of Duquesiie de Menneville, governor of New Frame in 1752- 

1755. In the following summer Washington attempted to 
recover this fort, in a 1 ampaign wltieli included the skirmish 

J His Journal, published in 1734, giv«*sa colic ise and lucid account 
oi this expedite >11. 

“ William Trent (< . 1715 1 77S) was a native of Lancaster comity, 
Pennsylvania, been 111c a c.ipi.un in tin* state militia in 1 7 and 
served against the French and Indians, was for many years, alter 
17)0, a jnstu e ot the court ol 1 ommon pleas and general sessions of 
the peace lor Cumberland <oinitv. IVnns\ 1 \ aniu, and in I'/y) 1750 
\%.is the partner of George Grogan in an extensive trade with the 
Indians. According to one* account, he visited the site- of Pittsburg, 
and examined its availability for fortilicaLmn, in August 1754 
before tin: arrival ot Washington. In 1753 lie became a member 
of the council of Timt. -Governor Robert II. .Morris, and in 
1758 lie accompanied General Forbes's expedition against Fort 
I)ut|uesne. He acted niunv limes as Indian agent; his lucrative 
tiade with the Indians, conducted from a trading house near Fort 
Pitt, was ruined during Pontiac's conspiracy. At the beginning 
of the War of Independence he was given a major’s commission to 
raise troops in Western Pennsylvania. See Journal of Captain 
William Trent (Cincinnati, Ohio, 1871), edited by Alfred T. Goodman. 
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(commonly considered the beginning of the French and Indian 
Seven Years' — War) on the 28th of May 1754, at Great Meadows 
(in what i.-> now Wharton township, Fayette county, Pennsyl- 
vania, about 50 in. south-east of Pittsburg), between a detach- 
ment under his command and a scouting partv under N. Coition 
de Jumom ille, in which Jumonville and several of his men were 
killed; the building, at Great Meadows, by Washington, of Fort 
Necessity, and its capitulation (July 3); and the retreat of 
Washington to \ irginia. Another expedition, led bv Major- 
General Edward Braddock, resulted in the engagement known 
as “ Braddnck's Defeat” (July 0, 1755), fought, within the 
present borough of Braddock (about 8 in. east ol Fort Ducjuesne), 
in which Brad dock's force was practically annihilated, and 
Praddoek was mortally wounded, dying lour days later. The 
fort was finally recaptured by the English in 1758, as the result 
of an elaborate expedition (involving about 7000 troops) 
planned bv Brigadier-General John Forbes (1710-1759), and 
prosecuted, with the assistance of Colonel George Washington 
and Colonel lienrv Bouquet, in the lace of great difficulties. 
General Forbes himself was so ill that he had to he carried in a 
litter throughout the campaign. The troops having rendez- 
voused during the summer (of 175*8) at Ray's Town (now Bedford, j 
Pennsylvania), and at Eoyalhanna creek (now in W estmoreland j 
county), about 50 in. to the north-west (where Fort Bigonier | 
was built). Colonel Bouquet, commanding the division at the ] 
Filler pl-ev, di spatched \laj«>r James Grant (1720 1806) at the j 
head of about 850 men to reconnoitre the fort. Grant advanced 1 
to a hill (still known bv his name, and uy>on the crest of which 
the court house now' stands) within about a quarter of a mile* 
of tlu* foit. Tfere he rashly divided his force, and in a sortie* 
of French and Indians, on the morning of the i.jth of September, 
one of his divisions was surrounded, and a general rout ensued 
in which about 270 of Grant's men were killed, about 40 were 
wounded, and others (including Grant) were taken prisoners. 
Forbes's armv achanccd to within about 15 in. of the fort on 
1 he 24t.l1 of November, whereupon the French blew up part ol 
the works, set fire* to the buildings and retreated down the Ohio ; 
in boats. The English occupied the place on the* next day and 
General Forbes ordered the immediate erertion of a stockade 
fort near the site of the old one. In reporting to l.icut.-Governor 
W’illiam Denny (Xov. 20) the success of the expedition he dated 
his let 1 er from Fort Duquesne “or now Pitts-Bourgh,” and this 
name, with its subsequent modification “Pittsburgh," was 
thereafter more commonly used than that of Fort Pitt, which, 
as designating the fortification proper appears to have been 
hr-t applied bv General John Stanwix to the enlarged fort built 
(at a cost, it was estimated, of £00,000) chiclly under his direction 
during 1750-1760. 

The first considerable settlement around the fort sprang up 
in 1760; it was composed of two groups of homes and cabins, 
the “lower town," near the fort's ramparts: and the “ upper 
town," built chic fly along the banks of the Monongahela, and 
extending as far as the present Market Street. In April 1761, 
according to a census of the* settlement , outside of the fort, taken 
for Colonel Bouquet, there were 552 inhabitants and 104 houses. 

Fort Pitt was one of the important objective points of Pontiac's 
conspiracy (1765), and as soon as the intentions of the Indians 
became evident. Captain Simeon Denver, the Swiss officer in 
command of the garrison (which then numbered about 330), 
had the houses outside the ramparts levelled and prepared for 
a siege*. The Indians attacked the fort cm the 22nd of June 
(170$), and kept up a continuous, though ineffective, fire upon 
it from the 27th of July until the 1st of August, when they drew 
off and advanced to meet the relieving party under ('olonel 
Bouquet. Thev were defeated at Bushy Run, and Colonel 
Bouquet relieved the fort on the 10th of August (see Pontiac). 
In 1764 ('olonel Bouquet added to the fort a redoubt, the “ Bloc k 
House,” which st-ill stands, the sole remaining trace of Fort Pitt, 
and is ow ned and cared lor by the Daughters of the American 
Revolution. 

A second town, laid out in t 764, by Colonel John Campbell (with 
the permission of the commandant at Fort Pitt), is bounded in 


the present city by Water Street, Market Street, Second Avcnu^ 
and Ferry Street, and comprises four blocks. In November 
1768, at a general council of the Six Nations with Sir William 
Johnson and representatives of Pennsylvania and Virginia, 
held at Fort Stanwix, on the site of the present Rome*, New York 
at which was signed a treaty establishing the boundary 
line between the English possessions and the territory claimed 
bv the Six Nations, the Indians sold for $ro,ooo to Thomas 
Penn (1702-1775) and Richard Perm (1706-1771), respectively, 
the second and third sons of William Penn -the founder of 
Pennsylvania by his second wife, the remaining land in the 
province of Pennsylvania to which they claimed title, namely 
the tract lying south of the west branch of the Susquehanna 
river and of a straight line from the north-west corner of what 
is now Cambria county to the present Kittanning (in Armstrong 
county), and all of the territory cast of the Allegheny river below 
Kittanning and south of the Ohio river. To this transaction 
the commissioner from Virginia seems to have made no objection, 
though the tract included the Fort Pitt region and other territory 
then claimed by Virginia. In January-March 176c) the Peniv 
caused to he surveyed the “Manor of Pittsburgh,” a tract ol 
about 5700 acres, including much of the original c ity, intending 
to reserve* it lor t lit ir private use*; but in tin* following April they 
offered at public sale the lands in the remainder of Iheir purchase 
of the preceding war. 1 At this time the settlement, about Fort 
Pitt consisted ol about t went v houses, occupied chietlv by Indian 
traders. By order of General Thomas Gage the lort. was 
abandoned as a military post in October 1772, arid was partly 
dismantled. In |anuarv 1 774 it was ore upied by an armed lorre 
under Dr |ohn Connolly, a partisan of Lord Dimmore, governor 
ol Virginia, and bv him was named Fort Dimmore (which name, 
however, was never formally recognized), this being one of 
Dimmore 's overt nets ostensibly in support of his contention 
that the* Fort J ’it t region was included in Augusta county, 
Virginia. In tin* following April Connolly took forcible: posses- 
sion of the court-house at Hanna's Town (near the present 
Grccnsbiirg), the comitweat of Westmorland county (which 
then included the Fort Pitt region), a lew davsfdtei wards arrested 
the three justices who lived in Pittsburg, and for the remainder 
, of the year terrorized the settlement. Lord Dimmore himself 
! issued a proclamation dated “ Fort Dimmore," 17th September 
| ((774), in which lie* called upon the inhabitants to ignore the 
1 authority of Pennsylvania, and to recognize only that of Virginia. 

A vear afterwards Port Pitt was occupied by a company of 
; Virginia soldiers bv order of the Virginia Provincial Convention 
! (assembled at Williamsburg in August 1775), but this move 
apparent Iv was more lor the dclcntv ol tlu* frontier in the coming 
Avar than an expression on the: Pennsylvania Virginia boundary 
dispute; and, in November, Connolly was arrested at Frederic ks- 
burg, Maryland, 011 the charge of furthering Dunmore's plans 
for invading the western frontier. 'The boundary itself was in 
controversy until 1780, and the marking of the boundary lines 
was not completed until 1785. During the War of Independence 
’ the fort was maintained as a frontier Indian post, and as a pro- 
] tectum against the British at Detroit. Soon alter the close of 
! the Avar it Avas neglected, and by 1791 it was in had repair; there- 
! fore at the time of the Indian hostilities of T792 another stockade 
1 fort, was built near the bank of the Allegheny ri\'er and about 
j a quarter of a mile above the site of Fort Pitt, this new fort being 
named Fort Lalavette, or, as it was more commonly culled, Fort 
Favette. After General Ant bony Wayne's defeat of t lie. Indians, 
at Fallen Timbers, Ohio (Aug. 20, 1794), Pittsburg lust its 
importance as a frontier post. 

In January 1784 the sale of the land included in the “ Manor 
of Pittsburgh ” Avas begun by the grandsons of William Penn, 
John Penn (1729-1 705). the second son of Richard Penn and 
lieutenant-governor of Pennsylvania in j 763-1771 and in x 773 ~ 
1776; and John Penn (1760-1834), the fourth son of Thomas 
Penn; and in the following June a new series of town lots was 
laid out in which Avas incorporated Colonel CampbelFs survey. 
Thereafter •settlers, chiefly Scotch and Irish, came rapidly. 

1 This tract was confiscated by Pennsylvania in 1779. 
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Pittsburg and its vicinity witnessed much of the disorder, and 
some of the violence against person and property, incident to 
the Whisky Insurrection of 17m 1794. Delegates from Alle- 
gheny, Westmoreland, Washington and Fayette counties met 
here on the 7th of September 1791, and passed resolutions 
severely denouncing the excise tax; and a similarly constituted 
gathering, on the 24th of August 171)2. voted to proscribe all 
persons who assisted in the enforcement of laws taxing the 
manufacture of liquor. Thereafter various persons who had 
paid the excise tax, or had assisted in collecting it, were tarred j 
and feathered or had their houses or barns burned. General , 
John Neville (1731-1804), having accepted the office of chief | 
excise inspector for Western Pennsylvania, his line country ; 
residence, about 7 in. south-west of Pittsburg, was attacked by ! 
a mob of about 500 men on the Kith and 17th of July 1794. ! 
The defenders of the property (who included a squad of soldiers ' 
from the garrison at Pittsburg) killed two and wounded several 1 
of the attacking party, but tliev were finally forced Lo surrender, 
and General Neville's mansion and other buildings were burned 
to the ground. A mass meeting of about 5000 citizens of the I 
above-mentioned counties (many of them armed militiamen), 
at Uraddock's Field, on the 1st and 2nd of August 1794, threat- 
ened to take possession of Port Lalavette and to burn Pittsburg, 
but cooler counsel prevailed, and after voting to proscribe several 
person* , and marching in a body through the streets of the town, 
the crowd dispersed without doing anv damage. Upon the 
arrival in the following November of the troops sent by President : 
Washington, a military court of inquiry, held at Pittsburg, J 
caused the arrest of several persons, who were sent to Phila- 
delphia for trial, where some ol them were found guilty and 
sentenced to terms of imprisonment, but the sentences were 
not enforced. 

The town was made the county-seat in 1 791 ,it was incorporated 
as a borough in 17(14, the charter was revived in 1S04, and the 
borough was chartered as a eitv in i.Xib. As earlv as the vear 
of its incorporation as a borough Philadelphia and Baltimore 
merchants had established an important trade with it. Their 
goods were carried in ('onestoga wagons to Sliippensburg and 
Chambersburg, Pennsylvania, and Hagerstown, Mankind, taken 
from there to Pittsburg on pack-horses, and exchanged for 
Pittsburg products; these products were earned by boat to New 
Orleans, where they were exchanged for sugar, molasses, «Y<\, 
and these were carried through the gulf and along the coast, 
to Baltimore and Philadelphia. Boat' building was begun in 
Pittsburg in 1 7* >7 or earlier; the galley “ President Adams,” 
built by the government, was launched here in 171)8, and the 

Senator Ross,” completed in the same year, was launched in 
1799. In T797 glassworks which were the first to use coal as 
a fuel in making glass were built lu re; later Pitlsburg profited 
greatly by the use of its great store of natural gas in the manu- 
facture of glass. In 1S0O the manufacture of iron was well begun 


Illustrated History of the Commonwealth of Pennsylvania (Harrjsbin p, 
fa.. 1S70); S.uuli H. Killikelly, ihc History of Pittsburgh, Its Rise and 
Progress (Pittsburg, iuo<») ; S. H. Church, “ 1 ’it tslnugli tin- Industrial 
City." in I.. P. Powell’s Historic towns of the Middle Mates 
York, 1S90); Cr. 11. riiurslou. Pittsburgh and Allegheny in the Cm- 
tmnial Year (Pittsburg, 1870); lor a history ot the vai um.t loits.is 
such. Report of the Commission to Locate the Frontier Ju As of Penn- 
sylvania, vnl. ii. (Harrisburg, Pa., 189b); and lor a thoiougli study 
ot economic and social conditions in Pittsburg, P. U. Ivllogg (ed.j, 

I The Pittsburg Survey (o vols., New York, 1910 sqq.), pn pared under 
I the direction ol the huge Foundation. 

PITTSFIELD, a city and the county-scat of Berkshire countv, 
Massachusetts, C.S.A., in the western part of the state among 
the Berkshire Hills, and about 150 m. W. ot Boston. Pop. 
(1S90), 17.281 ; (1000), 21,7(10, of whom 4344 were foieign born ; 
(1906 estimate), 25,(148. Area, about 41 sq. m. It is served 
by the New York, New lia\cn A Hart lord and tin Boston <Y 
Albany (New York Central N: Hudson River) railways, and by 
two inter-urban electric lines. Pittsfield is a popular summer 
resort; it lies in a plain about 1000 ft. about sea- level, is sur- 
rounded by the picturesque Berkshire Hills, and is situated in 
a region ot numerous lakes, one of the largest- Take I’ontoosue 
—being a summer pleasure resort. On either side ol tin* eitv 
flow the east and west branches of the Housatonie ri\ er. Stand- 
ing in the public green, in the centre <>1 the city, is the original 
statue (by Launt Thompson) of the “ Massachusetts Color 
Bearer,'' which has been reproduced on the battlefield of 
Gettysburg, Pennsylvania. The principal institutions are the 
House of Merrv l lospital, with which is connected the Tlenrv 
\\ . Bishop Memorial Training School for nurses, t In* Berkshire 
Home for aged women, the Berkshire Athenaeum, containing 
the public library, the Crane Art Museum and a Young Men's 
Christian Association. Prominent buildings are St Joseph’s 
Cathedral and the buildings of the Berkshire Life Insurance 
Company, the Agricultural National Bank and the Berkshire 
County Savings Bank. In the south-western part of Pittsfield, 
on the boundary between it and Hancock, is Shaker Village, 
settled about 1790 bv Shakers. Pittsfield has water-power 
and important manufacturing industries, in J905 its factory 
products were valued at §8,577,458, or 49*1 0 o more than in 
1900. Fully half of flu* manufactures consist of textile goods. 

| The first settlement in what is now Pittsfield was made in 
I T745, but was soon abandoned on account of Indian troubles, 
j In 1 740 the settlement was revived, blit the settlers did not 
bring their families to the frontier until 1752. The settlement 
w r as first called “ Boston Plantation,” or “ Poontoosuck,” but 
in 17(11, when it was incorporated as a township, the name was 
j changed to Pittsfield, in honour of the elder William Pitt. In 
: iSyi Pittsfield was chartered as a city. It was here, in the 
Appleton (or Plunkett) House, known as “ Klin Knoll," and 
; built by Thomas Gold, father-in-law ot Nathan Appleton, that 
, in 1845 Henry \Y. Longfellow' (who married Nathan Appleton's 
daughter) wrote bis poem ” The Old Clock on the Stairs.” Pol- 


and by 1 S25 this had become the leading indust ry. On the 10th thirty years (18.j2-1.S72) Pittsfield was the home of the Rex. 
of April 1845 a considerable portion of the city was swept by John Todd ( 1800 -1874), the author of numerous books, of which 
fire, and in July 1877, during the great railway strike of that Lectures to Children (1844; 2nd series, 1858) and The Student's 
year, a large amount of property was destroyed by a mob. 'flic Manual (1845) were once widely read. From 1S07 to iSib 
Commercial importance of the city was increased by the canal Klkanah Watson ( 1 758-1842), a prominent farmer and merchant, 
from Pittsburg to Philadelphia, built by the state in 1854 at a lived at what is now' the Country Club, and while there intro 


cost of §10,000,000. The first petroleum pipe line reached 
Pittsburg in 1875. A movement to consolidate the cities of 
Pittsburg and Allegheny, together with some adjacent boroughs, 
was begun in 1854 --1S54. It failed entirely in that year but 
in 1867 Lawrencex ille, Peebles, Collins, Liberty, Pitt and Oak- 
land, all lying between the two rivers, were annexed to Pittsburg; 
in 1872 there was a further annexation of a district embracing 
27 sq. m. south of the Monongahela river; in 1 906 Allegheny 
C f.v.), although a large majority of those voting on the question 
in that city were opposed to it, was annexed, and in November 


! cluced the merino sheep into Berkshire! county and organized 
| the Berkshire Agricultural Society; he is remembered lor his 
I advocacy of the building of a canal connec ting the Great Lakes 
1 with the* Atlantic; Ocean, and as the author of Memoirs (Men 
and Times of the Revolution ; 1855), edited by bis son, \\ . C. 
Watson. 

PITTSTON, a c ity of Luzerne count v, Pennsylvania, C.S.A., 
on the Susquehanna river just below the mouth of the* Lacka- 
wanna. about it m. S.W. of Scranton and about 9 111. N.E. ol 
Wilkes-Barre. Pop. (1890), 10,402; (1900), 12,55b, of whom 


T907 the Supreme Court of the Fnitcd States declared valid 4494 were foreign-born; (boob estimate), J4,oo(>. It is served 


the act of thg state legislature under whic h the vote* was taken. 

S<*<* X. B. Or:ii'- r , The Jlistnrv of Pittsburgh (Pittsburg 1851); 
Parly Hi -.ft rv of W estern Pennsylvania ar-i the West, by ?i gi-ntlonaM 
of the bar — J. I). Rupp (Pittsburg, itt.jtS); William JI. Fgle, 


by the Eric, the Lehigh Valiev, the Delaware, Laekaxxanna 
<Y Western, the Central of New Jersey, the- Delaware* & 
Hudson, and the Lackawanna & Wyoming Valley railways; 
there is an electric railway from Pittston to Scranton, and a 
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bell-hne electric railway connects FiUston with Avocn, Nanli- 
cuke, Plymouth and Wilkes- Earre. Two bridges connect the 
city ^sith 1 he borough of West Pittston (pop., 1900, 584(1). 
Pittston is 111 the midst of the richest anthracite coal region of 
the state, and fire clay also abounds in the vicinity. In T005 
the value o' the Jnetory products was Si 1 ,.174,1/28 (47x8 ° fl more 
than in moo). Pittston, named in honour of William Pitt, 
earl of Chat ham, was one of the five original towns founded in 
the W'vommg Valley bv the Susquehanna Company of Con- 
necticut; it was first settled about 1770 and was incorporated 
as a borough in iS op It wa.s chartered as a city in 1894. 

PITYRIASIS VERSICOLOR (Gr. Trm’p/atrej, scurl, from 
7 riTvf)ov, bran), a skin disease, consisting of patches of brownish 
discolorations of various sizes and shapes, mostly on the front 
of the body, and often attended with itching, especially after 
heating rv arise . The pigmentation seems to radiate from the 
orifices of hair-follicles. The epidermis is in a scaly condition 
over the patch, and among the debris of the epidermic cell there 
may be seen minute oval spores due to a vegetable parasite, 
the Micros poron furfur. T he disease is mostly one ol adult age, 
found all over the world, and not associated in any special way 
with poor general health. The treatment consists of rubbing 
in an ointment of potassium sulphide or one of the mercurial 
ointments, or using sulphur-soup habitually. 

PIURA, tiie northernmost maritime department of Peru, 
bounded north bv the Gulf of Guayaquil, N.E. by Ecuador, S. 
by the departments of Cajamarea and l.ambaycqur, and W . by 
the Pacific. Area, 14,^0 sq. in.; pop. (x<> o (* 9 estimate), J 54.080 
both totals exclusive of the province of Tumbes, or T’limbez 
(area, about 1980 sq. m.; poj>., in mod, about 8000), which 
lias been administratively separated from the department for 
military reasons. The department belongs partly to the arid 
coastal plain that, extends from the Gull ol Guayaquil southward 
nearly to Valparaiso, and partly to a broken mountainous region j 
belonging to the Western (nrdilleras. The coastal zone is 
traversed by tfie TTnnbcs, Chira and Piura rivers, which have 
their sources in the melting snows of the higher Andes and flow 
westward across the desert to the coast. The valleys of the 
('liira and Piura arc irrigated and maintain large populations. 
Rough cotton, railed “ vegetable wool.*’ and tobacco are the 
principal products, and are also produced in the valley of the 
Tumbes and in some of the elevated mountain districts. On 
the upland pastures rattle have long been raised, and goat- 
breeding has been added in modern times. Mules also are reared. 
Petroleum is an important, product, and there are wells at a 
number of places along the coast, from Tumbes to Seebura, the 
most productive being those of Talara and Zorritos. There are 
sulphur deposits in the Seelnira desert, and salt is manufactured 
at some places on the southern coast. The making of Panama 
hats from the fibre of the “ toquilla palm is a household 
industry. The capital is Piura (rst. pup. 0; 00 in 1006), 011 the 
Piura river, about 35 m. (direct) IGS.lv. of Paita, and 1O4 Jt. 
uhove sea-level, it was founded by Pizarro in 1 5 A r under the 
name of San Miguel, at a place called Tangarara, nearer Paita, 
but llie present site was afterwards adopted. A railway (00 m. j 
long) by wav' of Sullana connects with the port of Paita, and 
an extension of 6 m. runs S.S.F.. to Gatacaos. Other towns of 
the department, with their estimated populations in 190b, are: 
Tumbes, or Tumbez (23,00), the most northern port of Peru, on 
(In' Gulf of Guayaquil, celebrated as the place where Pizarro 
landed in T531; Paita; Seelnira (6450), on Seebura Pay in the 
southern part of the department, with exports of salt and sulphur; 
Sullana (5300), an inland town with railway connexions in the 
fertile Chira valley; Morropon (3800) on the upper Piura; iluan- 
cahamba, the centre of a tobacco district in the mountains; 
and Tambo Grande (broo) and Chulucanas (4(100), both in the 
fertile Piura vallcv above the capital. 

PIUS, the name of ten popes. 

Pits I., pope from about t jt to 15]. He was the brother of 
Hernias, author of The Shepherd. 

Ptvs IT. (Enea Silvio de’ Piccolomini, known in literature as 
Aeneas Silvius), pope from 1458 to 14(14, was born on the jSth 


of October 1405, at Corsignano (afterwards called Picnza after 
him), near Siena. Ilis family, though poor, was noble, and 
claimed to trace descent Irom Romulus. The eldest of eighteen 
children, he had to work on the farm, with his tat her, until a 
priest taught him the rudiments of letters, which enabled him, 
at the age of eighteen, to go as a poor student to Siena, dividing 
his time between severe humanistic studies and a lift' of sensual 
pleasure. He was attracted to Florence by the teaching of 
Eilcllo. His father urged him to become a lawyer, but he 
accepted the position of secretary to Domenico Capranica, 
bishop of Eermo, and went with him to the Council of lkisel, 
where he stayed several years (1431-1435), changing masters 
whenever he could improve his position. As secretary of the 
| bishop of Novara he became engaged in a conspiracy against 
Pope Eugcnius IV.; his master was caught and imprisoned, and 
Aeneas only saved himself by a hasty flight, lie was next 
(1435) employed as secretary of Cardinal Nicholas Albergati 
(d. j 443) at the Congress of Arras, where peace was made between 
France and llurgundv. From here he took a long journey to 
Scotland and England, on a secret diplomatic mission; he had 
numerous adventures, in one of which he nearly lost his life. 
In 143b he was hack at Easel, and, although a layman, obtained 
a scat in the council and exercised considerable influence. In 
order to control it better Eugenius tried to get the council to 
move to Florence; a minority agreed and set eded; the majority, 
however, staved where they were and took vigorous measures 
against the pope, culminating in his deposition on the 25th of 
June 1438. Aeneas took an active' part in the council; and 
; though he* still declined to take orders, lie* was given a position 
on the conciliar conclave* which elected Amadeus ol Savoy as 
pope under the title ot Felix V. Jn return for his services Felix 
made Aeneas papal see retary. 

A new period of his career opened in 1442, when he* was sent 
bv the council to take part in the Did of Prank fort-on-Main. 
Hero he met Frederick III. of Germany, who made him poet 
| laureate and his piivate secretary. He ingratiated himscll 
j with the' chancellor, Kaspar Sc hi it k , at Vienna, one of whose 
advcntun*s he* celebrated in J.nrrcha and Eifrialus, a novel in 
the stvlc of Eoccaccio. At this period he also wrote his witty 
hut immoral plav , fVn/w’v. In 1 | jo he took orders as suhdeacon, 
and wrote that he meant to reform, “ forsaking Venus for 
Eacehus,” chiefly on the ground of satiety, and also, as he 
lrankly wrote, because the clerical profession offered him more 
advantages than be* could secure outside' it. 

Aeneas was useful to Frederick as a diplomatist, and managed 
to give all parties the impression that he was the devoted 
advocate of each. During the struggle between pope and 
council he induced Frederic k to be neutral for a while. He took 
an important part in the Diet, of Nuremberg (1444), and being 
sent on an cmhusNV to Eugenius in the* following year he made 
his peace with the pope. At the Diet of Frankfort (Sept. 1446) 
Aeneas was instrumental in < hanging the majority of the electors 
from their hostile position towards pope and emperor into a 
Iriendlv one*. He brought the good news to Eugenius shortly 
before his death (Fell. 7, 1447), and mack' friends with the new 
pope, Nicholas \ .. by whom he was mack* bishop ot Siena. He 
was an agent of Frederick in making the celebrated concordat 
of Vienna (also called concordat ol Asehaffenburg) in February 
1448. Ilis servic es to pope and emperor brought him the titles 
of prince of the empire and cardinal, positions which he used 
rather unscrupulously to get as many lucrative benefices into 
bis hands as possible. TT10.se in Germany brought him two 
thousand duc ats a \ car. 

The death of (alixtus Til. (who succeeded Nicholas V.) 
occurred on the 5th of August 1458. After a hot fight in the 
conclave, in which it seemed that the wealthy French cardinal, 
Guillaume d’Estouteville, archbishop of Rouen and bishop of 
Ostia, would he elected, the intrigues of Aeneas and of his friend 
Rodrigo Eorgia (later the notorious Alexander Vk ) gave the 
victory to the cardinal of Siena, who took the title Fins 11 ., with 
a reminiscence of Virgil’s “ pius Aeneas.” The humanists 
h lik'd Ills election w ith jov, and flocked around to secure a share 
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of the good things, but they wore bitterly disappointed, as Pius 
did not prove himself the liberal and undiseriminating patron 
thev hopeil. The fall ot Constantinople in 145.? had made a 
deep impression upon Pius, and he never eeased to preach the 
crusade against the Turk. In September 1450 he opened a 
congress at Mantua tor the purpose ot considering what could 
be done in this direction. Ilis proposals tor the raising ot troops 
and money met with general opposition. I hi* 1* reneh were angrv 
because Pius had crowned the Spanish claimant, Ferdinand, 
king of Naples, and thus disposed ot the pretensions of Rene 
of Anjou. The Germans also objected to Pius’s plans, but finaliv 
agreed to furnish some troops and money, promises which they did 
not earrv out. thus fell how much the position of the papacy had 
fallen in importance since the days of l rban and Innocent III., 
and, believing th it the change was duo to the general councils 
which had averted power over the popes, he changed his 
position, which before his (‘lection to the papal throne h.id 
been that ot a warm advocate ot the conciliar claims, and issued 
(Jan. 140.?) 1 1n* bull Exenabilis cl in /nittm/s temponbus in 
iwJilii', in whsli lie condemned as heretical the doi trine th.it 1 
tile council-, wire superior to the popes, ;md proclaimed the I 
anal la mu against- anv one who should dare to appeal to one. 
He bsiird .motlvr bull at the same timr, promising lorgi\eucs> 
of sins to 1 In is'* who would take part in the crusade, and then 
di --olv**: 1 ill** co,v_ n ss. 

Win!*- Pius was .it Mantua war broke out between the French I 
and Spanidi in south rn It ah', and a ri-umr o. th - barons dc\;.s- 
tat* d i!i*- ( ’ampa-ma. I lurrying b.i* k to Rome Pius -au « 1 « •# 1; 1 
in quelling the dRooI- rs. and sent l\is u'*plu*\v Antonio Todes 
cliini to tli.- aid of lArdinun 1 , who made him duke of Amalii 
and ga\c him his natural daughter Maria in marriage. This 
mea-vu** still furl tier alienated the pope 1mm the I’Veilch, with 
whom hr was at that lime negotiating lor the abrogation ot the 
Pragmatic Saint ion. When Louis XL c.une to the throne 
(Nov. 14L1), he sent to Pius saving that he had abolished the 
Pragmatic Sanction, hoping in return to get the kingdom ol 
Naples for hi s countryman Rt ne of Anjou. When Pius rclusid 
to do anything tt> the prejudit e of Ferdinand, Louis changed 
tys attitude, and allowed the protects of the university of Paris 
and the parlem**nt s to p< i.-uade him t<> re-tore th** am i<*nt 
liberties of tly* ( Lilli* an Church. At the same time a serinu-. 
quarrel with the German; prevented anything being done 
towards a crusade. George Podiebrad, king of Bohemia, was 
plotting to depose the emperor Frederick III., who was sup- 
ported bv Pius. Diether, an hbidiop of Mainz, took the side 
of Podiebrad, and replied t 1 Pius's measures by appealing to a 
general council. He was declared deposed bv the pope, but 
kept his seat, and in 14b j. compelled the pope to recognize him 
again. The quarrel with Podiebrad, who was a< < used ol 
supporting the l’traqui -4 heresy, continued with in* reusing 
bitterness, but without any decisive result, until the death of 
Pius. In tin* meantime the pope did what hi* imild to further 
th** cause of tin* crusade. The discovery of alum mines at 'Loll a 
gave* him an unexpected pecuniary resource, and to stimulate 
the zeal of Christendom, Pius took the cross on the ittili of June 
T464. lie M-t out lor Venire, where he intended to sail for the 
East, but lie was attacked with a fever, and on the 1 \\h of 
August 1464 h** (hud. v 

Pius II. was a voluminous author, besides poems, a novel 
and a play, lie wrote a number of orations, whit h wen* com 
sidered models of eloquence in their day. His most valuable 
work, however, L his Commentaries , a history of his own lib* 
and times, told in an interesting and rational manner. He h 
very frank about himsell, and most of the adverse judgment, 
which have been pronoumed on his character have been based 
on his own confessions, lie was an opportunist, sailing along 
with any favourable breeze, and not quite enough in earnest 
about anything to pursue the same tack steadily for long. W e 
must give him the credit, however, of advocating a statesman- 
like policy in the interests of the whole of Europe in trying 
to get the powers to unite against the Turks, who threatened to 
overwhelm them all. 


Sec Herzog Ilanck. Rcalencyhlopiidie (igo.j). vol. xv.. where n full 
bibliography will be found ; M. Creighton. History <</ the Papacy 
dining the Reformation, vol. ii. (London, 1882); L. Pastm, History of 
the Popes from the ( lose of the Middle Ages (ling, irnns., iKijo, \ *1. 11.) ; 
Voigt, Pius II. (1.S50 1N04). 'file Commentaries of Pius were pub- 
lished 111 1 , under the name ot Gobelin us Persona. Ills other 
Minks an- found in Aeneae Silvii opera omnia (Basel, 1 w). See 
also \V\ Boulting. Aeneas Silvias (loot)). ^|\ .) 

Pits 111 . (Fratlcesco XamiLTodrschini-Pieeoloinini). pope 
from the 22nd of September to the 18th of October 1 S04, was 
horn at Siena on the oth of May 1431;. After studying law at 
Perugia, he was made archbishop of Siena and rardinal-deac on 
ot St Eustai hio, when onlv twenty-two years of age, by lii.s 
uncle Pius 1 L, who permitted him to assume the name and arms 
of the Piccolomini. lie was employed by subsequent popes in 
several important legations, as by Paul 11 . at the Diet ol 

Regensburg, and by Sixtus 1 Y. to secure the ri tnratiun of 

ecclesiastical authority in Lmbria. He bravely opposed the 
policy of Alexander VI., and was elected pope, amid the dis- 
turbances consequent upon the death of the latter, through 
the interested influence of Cardinal dt 11 a Rovcre. afterwards 
Julius 11 ., and was crowned on t he* 8th of Octolni 1505. He 
permitted ('esure Borgia to return to Rome, bin promptly 

took in hand the reform ot tlu* curia. Pius wu - a man of 

blameless life, and would doubtless have aecompl died mm li 
had lie lived. Ilis Mieeessor was Julius II. 

See L. l’astor, IfiAoi y of the Popes, \ ol. \ i.. Ii.uis. by 1 . 1 . Aniiobus 
(London, 1 JSt ).S i ; M. ('nighlnn, History of tin Pa pin v, \i»J. \ (Lon- 
don, lorn); l - . ( .icgomv ins. Rome m the Middle *lets, \ol. \m., 
1 ..MIS. i.v Mr. (L \\ . Hamilton (I midon, kiiki kjhj) ; I *i< i ol» aiimi, 
“111 'out ill * at* » di 1 Mo 1 1 1 .,” 111 . 1 1 1 hi cm s tor. ihil., vol. v. ( I 1 n-n/**. i n< > ;). 

Pit s IV. (Giovanni Angelo Medici, or “ Medighino "), nope 
from 155*) to 15115, wa . born at Milan on the 51st o! Man h 1 jou. 
of an obvure lamilv . not related to the Medici of l lomue (a 
c laim to mh h relationship was advanced after Giovanni Angelo 
had attained to prominence). The lortunc of the fauiilv was 
cMabli-lvd bv an cld'-r brother. Gian Giacomo, who fought his 
way to the mai’quisatc ol M.irignuno and distingui lied Inm- 
sJf in the service ol the* emperor. Giovanni Angelo studied 
in bologna and Pavia, and tor some time followed da- law. 
Entering th*‘ servieuof 1 hi* (’bun h, he found favour w it h Paul III., 
w ho ent ru -ted him with the guvrnior.-hip of several important 
towns, and in 15 pi made linn a e animal. Julius III. sent him 
upon missions to Germany and Hungary. With Paul 1 \. he 
was out of favour, because not in sympathy w ilh his polii v, and 
accordingly retired to Milan. In the protracted and momentous 
conclave, tli.it billowed the death of Paul the* election ol Pius 
( Dec. 25, 155(1) ( -l uc to a compromise between the Spanish 
and Eremh fac tions. 

In temperament and habit Pin-; was the* antithesis of his 
predecessor : affable, vivac ious, convivial. He was, moreover, 
astute, diplomatic* and experienced in affairs. He* allowed the 
reform movement free course, but tried to repair certain in- 
| ju-.tnes of Paul IV. (lor example, releasing and reinstating 
j Moroim, who had been imprisoned on a. charge ol heresy), and 
j mitignied some* of his extreme decree--,. Hut to tlu* nephews of 
Pa’il lv* showed no mercy: they wnee barged with v arious crimes, 
(•ondemned, upon testimony ol su pa ions validity, and executed 
on the 5‘ih of March j^bt. The ( oiounesi, who had been active 
in tin* prosecution, recovered Paliano. Hut under Pius V. 
judgment was reversed, the memory of tlu* ( 'araffa rehabilitated, 
and restitution marie to tin* family. Pius IV. himself was not 
! guiltless of nepotism; but tlv* brstuwment of the cardinalate 
and the archbishopric ot Milan upon his nephew', the pure and 
upright Carlo Horromco, redounded to the honour of Iris pontih- 
I cate and the* welfare of the Church. 

| With England lost to the* papacy, Germany overwhelmingly 
Protestant, and France on tlu* verge of c ivil war, Pius realized 
how fatuous was the anti-Spanish policy of his predecessor. 

I lie therefore recognized Ferdinand as emperor, and conciliated 
Philip IL with extensive ecclesiastical privileges. Blit sub- 
sequently, antagonized by Philip’s arrogance, he* inclined to- 
1 wards France, and gave troops and’ money for the war against 
] the I fuguenots. 



PIUS (POPES) 685 


After a suspension of ten years the Council of Trent reconvened 
on the 1 8th of January 1562. Among the demands presented 
1>\ the various nations were, the recognition of the equality of 
the episcopate, communion in both kinds, clerical marriage, and 
the use of the vernacular in Church services. It required afl the 
pope’s diplomacy to avoid compliance on the one hand, and a 
breach with the powers on the other. Thanks to Morone and 
Horromco. however, he achieved his end. 'The council was 
dissolved <-n the 4th of December 1503, and its decrees and 
definitions confirmed by the pope ( |an. 2b, 15(11), who reserved 
to himself the sole right of interpretation. The decrees were 
immediate’y accepted l>y most of the Catholic states; only 
tardily, however, and with reservation bv France and Spain. 

\ ariuus measures were taken torrarrving the decrees into effect : 
residence was st ric tly enjoined; plurality of benefices prohibited; 
the Inquisition resumed, under the? presidency of (Ihislieri 
(afterward, Pius V.); a new' edition of the Index published j 
(15^14); and the “ Tridentine Creed” promulgated (Nov. 13, 
15^4). 

After the termination of the council Pius indulged his desire j 
for case and pleasure, to the great offence of the rigorists. A 
certain fanatic, Benedetto Acculti, brooding over the pope's 
unworthiness, felt inspired to remove him, but his plot was 
discovered and punished (15(15). Pius fortified Rome, and con- 
tributed much to tlie embellishment of the city -among other 
works, the church of Sta Maria degli Angcli in the Paths of 
Diocletian; the Porta Pia; the Villa Pin in the Vatican Cardens; 
and the Palace of the Conscrvatori. Tie died on the 9th of 
December, and was succeeded bv Pius V. 

See Panvinio, conliniulor of Pl.itina. De vitia pontiff. mm. (a 
eon temporary <>1 Phis) ; (’iaeonius, Vitae rt ten Ltcs/ar summorum 
pontiff, tom. (Rome 1001 1O02; also cont enipoiarv) ; I'. M filler, 

Dm, Konfilavc J’ins IV. (Gotha, 1S.S9; more comprehensive tli.m 
the title suggests); Ranke, Popes (Lug. trails., Austin), j. 424 seq., 
448 seq.; and v. Reumont, (icsih. dev St (lilt Pom, 111. 2. 4 } j seq., 
*eq. (T.' V. ('.) 

Ihrs V. (Michele (ihislieri), pope from 1 566 to 1572, was born 
on the 17th of January 1504, in the Milanese. At the age of 
fourteen he became a Dominican monk. 1 1 is austere life, his 
vehemence in attacking heresy and his rigorous discipline as 
prior of several monasteries proved his fitness for the work of 
reform, and he was appointed inquisitor in (omo, where his 
zeal provoked such opposition as to compel bis recall (1440). 
The < hief inquisitor, faraffa, convinced of his value, straightway 
sent him upon a mission to Lombardy, and in 155 r appointed 
him commissary-general of the lh>lv Office. When (arnffa 
became pope, (Ihislieri was made bishop of Xepi and Sutri, 
cardinal (1557), and finally grand inquisitor, which office he 
discharged in a manner to make the name of “ Era Michele dell’ 

I nquisi/ione ” a terror. In this office he was continued bv 
Pius IV., whom, however, he repelled bv his excessive severity, 
and antagonized bv his cen.soriousness and obstinacy. But the 
movement with which lie was so fully identified was irresistible ; 
and, after the death of Pius IV., the rigorists, led bv Borrorneo, 
had no difficulty in making him pope ( Jan. 7, 1501). 

Though pope, Pius did not cease to be a monk : his ascetic 
mode of life and his devotions suffered no interruption. With- 
out delay lie applied himself to the work of reform. Decrees 
and ordinances were issued with astonishing rapidity : the papal 
• ourt was rid of everything unseemly, and became a model of 
sobriety; piostilutes were driven from the city, or confined to a 
certain quarter; severe penalties were attached to Sunday dese- 
cration, profanity and animal baiting; clerical residence was 
enforced; conventuals were 1 , compelled to live in strict seclusion 
according to their vows; catechetical instruction was enjoined. 

A new catechism appeared in 1566, followed bv an improved 
breviary (15(1.8), and an improved missal (1570). The use of 
indulgences and dispensations was restricted, and the penitential 
system reformed. 

Pius was the avowed enemy of nepotism. One nephew, it 
is true, he made cardinal, but allowed him no influence : the rest 
of his relatives he kept* at a distance. Bv the constitution 
Ad/nonet nos (March 29, J 5^»7)* he forbade, the reinvestiture 


of fiefs that should revert to the Holy See, and bound the 
cardinals by oath to observe it. In Man'll 1569 Pius ordered 
the expulsion of the Jews from the states of the Church. For 
commercial reasons they were allowed to remain in Rome and 
Ancona, but only upon humiliating conditions. In February 
1 5 7 t , the Fmiliati, a degenerate monastic order of Milan, was 
suppressed on account ot its complicity in ail attempt upon the 
life of the archbishop, Carlo Borrorneo. 

The ('lection of Pius to the papacy was the enthronement of 
the Inquisition : the utter extinction ol heresy was his darling 
ambition, and the possession of power only intensifiedhis passion. 
The rules governing the Holy Office were .sharj>ened; old charges, 
long suspended, were revived; rank offered no protection, but 
rather exposed its possessor to fiercer attack ; none were pursued 
more relentlessly than the cultured, among whom manv of the 
( Protestant doctrines had found acceptance ; princes and states 
withdrew their protection, and courted the lavour of the Holy 
See by surrendering distinguished offenders. Cosmo de’ Medici 
handed over Pietro Carnescechi (and two years later received in 
reward the title of grand duke. Sept. 1569); Venice delivered 
Guido Zanetti; Philip If., Bartolome de Carranza, the arch 
bishop ot Toledo. In March 1 57 r the Congregation of the 
Index was established and greater thoroughness introduced into 
the pursuit of heretical literature. The result was the flight of 
hundreds of printers to Switzerland and Germany. Thus heresy 
was hunted out of Jtalv : the* only regret of Pius was that he 
had sometimes been too lenient. In 1567 Pius condemned the 
doctrines ol Michael Bains, a professor of Louvain, who taught 
justification by faith, asserted the sufficiency of the Scriptures, 
and disparaged outward forms. Baius submitted; but hi»s 
doctrines were afterwards taken up by the (ansenists. 

The political activities of Pius were controlled by one principle, 
war upon the heretic and infidel. He spurred Philip 1 1. on in the 
Netherlands, and approved the hlondv work of Alva. He 
denounced all temporizing with the Huguenots, and commanded 
their utter extermination (ml inter necioncm ttsi/nc). While it 
cannot be proven that he was privy to the massacre of 
St Bartholomew*, still his violent counsels eqpld not tail to stir 
up Hit* most savage passions. He exclaimed loudlv against the 
emperor’s toleration ol Protestantism, and all but wished his 
defeat at the bands of the l urks. He urged a general coalition 
| ot t l,c Catholic states against the Protestants ; and yet published, 
in sharper form, the bull /;/ coma domini (r^h.K), which was 
1 regarded by these very states as an at tack upon 1 heir sovereignty, 
t )ne of his < herished .schemes was the invasion of England and 
the dethronement of Kli/abeth, whom he excommunicated and 
j declared a usurper (Feb. 25, 1570); but he was obliged to content 
1 himself with abetting plots and fomenting rebellions. He did, 
i however, effect an alliance with Spain and Venice against the 
j 'lurks, and contributed to the victory of Lepanto (Oct. 6, 

Thus lived and wrought Pius, presenting “a strange union 
| of singleness ol purpose, magnanimity, austerity and profound 
; religious feeling with sour bigotry, relentless hatred and bloody 
persecution ” (Ranke), lie died on the 1st of May 1573; and 
was canonized by ('lenient XL in 1712. 

Set* ( i.K'oiinis. Vitae vt res iys/ae \nmmovum pontiff, row. (Rome, 
Kmh-kw).: ; .1 contemporary ot Puis); At la sanctorum , maij , loin. i. 
pp. l)io .v-q.. containing the tile l»v Gabu/io (1O05), based upon an 
j earlier one hv (atena (14S0); l alloiix. lhst.de St Pie I’. (jrd id t 
j Rails, r<S->.S), eulogistic; Memlliam. l ife am! Pontificate of St Pin \ V. 
j (London, iS’,j), a bitter polemic. Tin* lift* ol Pins lias also been 
j written by 1 * uenma vor (Madrid, 140.5), Paolo Alessamho Mallei 
j (Rome, 1 7 1 2) , and bv I'. M. (Iranelio (Bologna, 1 S 7 7 ) . His letters 
i have been < dited by Catena Unde supra), i'\ nub, 111 (Aid u i-rp.m jo), and 
| a selet t number in a I'rench translation, by de Potter (Paris, 1S2O). 

I See .dsn Hilhgei. Die Wahl Pins V. :um Papste (Leipzig, iSrji); 
j Ranke, Popes (Eng. trails, Austin), i. 401 seq., 484 seq.; and von 
Keunumt, (icsch. dry Stadt Pom. iii. 2. 457 seq. 1. K . C. 

Pit s VI. (Giovanni Angelo Brasehi). pope from 1775 to 1799, 
was born at Cesena, on the 27th of J >eeember 1717. Alter taking 
the degree of doctor of laws he went to Ferrara and became 
the private secretary of Cardinal Ruffo, in w'hose bishopric of 
Ostia and Vclletri he held the post of udilore until 1753. Ilis 
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skill in the conduct of a mission to the court of Naples won him 
the esteem of Benedict XIV., who appointed him one of his 
secretaries and canon of St Peter's. In 1 75S he was raised to the 
prelature, and in 1760 to the treasurership of the apostolic 
chamber by Clement XIII. Those who chafed under his 
conscientious economies cunningly induced Clement XIV. to 
create hint cardinal-priest of San Onofrio on the 2(>th of April 
1 773. a promotion which rendered him for the lime innocuous, 
in the four months 7 conclave which followed the death ot 
Clement XIV., Spain, France and Port ugal at length droppci l their 
objection to.Braschi, who was after all one of the more moderate 
opponents of the anti- Jesuit police of tin* previous pope, and he 
was elected to the vacant see on the 15th of February 1775. 

Mis earlier acts gave fair promise of liberal rule and reform in 
the defective administration of the Papal States. lie showed 
discrimination in his benevolences, reprimanded Putcnziani, the 
governor of Runic, for unsuppressed disorders, appointed a 
council of cardinals to remedy the state of the finances and 
relieve the pressure of imposts, called to account Nicolo Bischi 
for the expenditure of moneys intended for the purchase of grain, 
reduced the annual disbursements bv the suppression of several 
pensions, and adopted a svstem of bounties lor tin* encourage- 
ment of agriculture. The circumstances ot Jiis elect ion, however, 
involved him in difficulties from the outset of his pontificate. 
He had received the support of the ministers of the (Towns and 
the anti-Jesuit party upon a tacit understanding that he would 
continue the action of Clement, bv whose brief Dominus ac 
redan fitor ( 1 773) the dissolution of the Sot ietv of Jesus had been 
pronounced. On the other hand the zelunti, who believed him 
secret lv inclined towards Jesuitism, expected from him some 
reparation for the alleged wrongs of the previous reign. As a 
result of these complications Pius was led into a scries of half 
measures whit h gave little satisfaction to either partv : although 
it is perhaps largely due to him that the order was aide to escape 
shipwreck in White Russia and Silesia; at but one juncture did 
he even seriously consider its universal re-establishment, namely 
in 1702, as a bulwark against revolutionary ideas. Besides 
facing dissatisfaction with this temporizing policy, Pius met with 
practical protests tending to the limitation of papal authority. 
T« be sure “ Fcbrunius,” the chief German literary exponent of 
the old Galilean ideas, was himself led (not without scandal) to 
retract; but his positions were adopted in Austria. Here the 
social and ecclesiastical reforms undertaken by Joseph JI. and 
his minister Kaunitz touched the supremacy of Rome so nearly 
that in the hope of staying them Pius adopted the excep- 
tional course of visiting Vienna in person. Ho left Romo on 
the 27th of February 1782, and, though magnificently received 
by the emperor, his mission proved a fiasco; he was, however, 
able a few years later to curb those German archbishops 
who, in 3786 at the Congress of Fans, had shown a tendency 
towards independence. I11 Naples difficulties necessitating 
certain concessions in respect of feudal homage were raised by 
the minister Tannueci, and more serious disagreements arose 
with Leopold I. and Scipione de 7 Ricci, bishop of Pistoia and 
Prato,, upon the questions of reform in Tuscany; but Pius did 
not think fit to condemn the offensive decrees of the svnud of 
Pistoia (1780) till nearlv eight years had elapsed. At the out- 
break of the French Revolution Pius was compelled to see the 
old Gall i< an Church suppressed, the pontifical and ecrlesiast ieal 
possessions in France confisc ated and an effigy of himself burnt by 
the populac e at the Palais Royal. The murder of t he republican 
agent, Hugo Basseville, in the streets of Rome (January 1703) 
gave new ground of offence; the papal court was charged with 
complicity by the French Convention; and Pins threw in his 
lot with the league against France. In 1796 Napoleon invaded 
Italy, defeated the papal troops and occupied Ancona and 
Loreto. Pius sued for peace, which was granted at Tolentino 
( n the 19th of February j 707 ; but on the 2«Sth of December of 
that year, in a riot created by some Italian and French revolu- 
tionists, General Duphot of the French embassy was killed and a 
new pretext furnished for invasion. General Bcrthier marched 
to Rome, entered it unopposed on the 13th of February 1798, 


and, proclaiming a republic, demanded of the pope the renuncia- 
tion of his temporal authority. Upon his refusal Ik was taken 
prisoner, and on the 20th of February was escorted ironi the 
Vatican to Siena, and thence to the Certosa near Florence. The 
French declaration of war against Tuscan v led to his removal 
by way of Parma, Piacenza, Turin and Grenoble to the citadel 
of Valence, when* he died six weeks later, on the 29th of August 
1700. Pius VI I. succeeded him. 

1 he name* of Pius \ 1. is associated with many and often 
unpopular attempts to revive the splendour of Leo X. in the 
promotion of art and public wotks — the words Al unificcnt ia 
Pii VI. P. M.” graven in all parts of the city, giving rise amongst 
his impoverished subjects to such satire as the insertion <>1 a 
minute loaf in the hands of Pasquin with that inscription 
beneath it. He is best remembered in connexion with the estab- 
lishment of the museum of the Vatican, begun at his suggestion 
b\ his predecessor, and with an unpractical and expensive 
attempt to drain the Pontine marshes. 

Authorities.— Zopltel and lienrath, “Pius VI.,” in TTerzng- 
Jlauck, Kcalcncyhlofiintie, ml oil., vol.xv. pp. 441 5 j (Leipzig. 1004, 

with elaborate bibliography); F. JSieBen, History of t/ir Hufiotv 
in the fijth < rninry . vol. i. chap. \ii. (London, ; ]. < '.endry, Hie 

VI. sd vie, son fiontificut, cV a fires Irs tire hives vatu ones rt </e vonihrrnx 
documents inedits (2 vols., Paris, io<>7). (V . W. I\V) 

Pu s VII. (Luigi Burnaba Ghiaramonti), pope from 1800 to 
r 823, the soil of Count Scipione Chiaramonti and the deeply 
religious Countess Gliini, was born at Ccscna on the i.jth of 
August: T740 (not T742). After studying at Ravenna, at the age 
of sixteen he entered the Benedictine monastery of St Mary in 
his native town ; hero he was known as Gregorio. Almost: 
immediately he was sent by his superiors to Padua and to Rome 
for n further course of studies in theology. He then held various 
teaching appointments in the colleges of his order at Parma and 
at Rome, lb* was created an abbot of his order bv his relative 
Pius YL, wTo also appointed him bishop of Tivoli on the ifith 
of December 1782, and on tin* 14th of Fibruary 1785, because 
of excellent conduct of office, raised him to the cardinalate and 
the see oi Imola. At the death of Pius VI, tlu; conclave met at 
Venice oil the 30th of November 1709, with the result that 
Ghiaramonti, the candidate of the French cardinal archbishop 
Maurv, who wits most skilfully supported by the secretary of 
the conclave Frcole Consalvi, was elected pope 011 the 14th of 
March 1S00. lie was crowned on the 21st of that month; 
in the following July he entered Rome, on t lie nth of August 
appointed Consalvi cardinal deacon and secretary of state, and 
busied himself wit h administrative reforms. 

His attention was at. once dire< ted to the ecclesiastical anarchy 
of France, where, apart from the broad schism on the question 
of submission to the civil constitution of the clergy, discipline 
had been so far neglected that a large proportion ol the churches 
were closed, dioceses existed without bishops or with more than 
one, Jansenism and clerical marriage were on the increase, and 
indifference or hostility widely prevailed amongst the people. 
Kncouraged by Napoleon's desire for the re-establishment of the 
Roman Catholic religion in France, Pius negotiated the celebrated 
concordat, which was signed at. Pari* on the 15th of July and 
ratified by Pius on the 14th of August 1801 (see Concordat). 
The importance of this agreement, was, however, considerably 
lessened by the “ articles organiques ” appended to it by the 
Frem h government on the 8th of April 1802. I11 1804 Napoleon 

opened negotiations to se< ure at the pope's hands his formal 
consecration as emperor. Alter some hesitation Pius was induced 
to perform the ceremony al Notre Dame* and to extend his visit 
to Paris for four months; but in return for these favours he was 
able to obtain from Napoleon merely one or two minor conces- 
sions. Pius, who arrived in Rome on the i6th of May 1805, gave 
to the college of cardinals a rose-coloured report of his experiences ; 
but disillusionment was rapid. Napoleon soon began to disregard 
the Italian concordat of T803, and himself decreed the dissolution 
of the marriage of his brother Jerome with Miss Patterson of 
Baltimore. The irritation between France and the Vatican 
increased so rapidly that on the 2nd of February 1808 Rome was 
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occupied bv General ATiollis ; a month later the provinces of 
Ancona, Macerata, Fermo and Urbino were united to the kingdom 
cA Italy, and diplomatic relations between Napoleon and Rome 
were broken off; finally, by a decree issued Ironi Schdnbrunn 
on the 17th ot Mav 1809, the emperor united the papal states to 
France. Pius retaliated by a bull excorninunieat ini; the invaders ; 
and, to prevent insurrection, MiollL — either on his own responsi- 
bility, as Napoleon alterwards asserted, or bv order of the 
latter — employed General Radet to take possession of the pope’s 
person. The palace on the Quirinal was broken open during 
tiu* night of July 5th, and, on the persistent refusal of Pius to 
rescind the bull of excommunication and to renounce his temporal 
authority , he was carried off, first to Grenoble, thence after an 
interval to Savona on the Gull of Genoa. Here he steadfastly 
refused canonical institution to the bishops nominated bv 
Napoleon ; and, when it was discovered that he was maintaining 
a secret < orrespondence, he was deprived of all books, even of 
pen and ink. At length, his nerves shattered by insomnia and 
lever, he was willing to give satisfactory oral assurances as to 
the institution of the French bishops. 

In Max 1812 Napoleon, on the pretext that the English might 
liberate the pope if he were lyft at Savona, caused the aged and 
sick poniiff to bo transported to Fontainebleau ; the journey was 
so hard that on Mount Ccnis Pius received the viaticum. Arriv 
ing safely, however, at Fontainebleau, he was lodged in a suite 
of regal magnificence to await the return of the emperor from 
Moscow. When Napoleon arrived, he entered into personal 
negotiations with the pope, who on the 25U1 of January 1813 
assented to a concordat so degrading that his conscience found 
no relief till the 24th of March, when, on the advice of the cardinal 
Pacca and Consalvi, he abrogated if; and on the 9th of May he 
pro< ee«lcd to defy the emperor by declaring invalid all the official 
acts of the new French bishops. In consequence of the battle 
of Leipzig and the entry of the allied forces into France, Napoleon 
ordered in January J8T4 that the pope be returned to Savona for 
safe keeping; but soon the course of events forced him to liberate 
the pope and give back the States of the Church. On the 19th 
of Man h Pius left Savona, and was received with rejoicing at 
Rome on the 24th of May. While Consalvi at the Congress of 
Vienna was securing the restitution of nearly all the pupal 
territory, reaction had full swing at Rome; the Jesuits were 
restored; the French legislation, much of which was of great 
social \alue, was repealed; the Index and the Inquisition were 
revived. On his return Consalvi conducted a more enlightened 
and highly centralized administration, based largely on the 
famous Motn propria of 18 1 (>; nevertheless the finances were in 
a desperate condition. Discontent centred perhaps in the 
Carbonari , a Liberal secret society condemned by the pope in 
t 82 1 . The chief triumphs of Consalvi were the negotiation of a 
series of valuable concordats with all the Roman Catholic powers 
save Austria. In the latter years of Pius’s life royalty often 
came to Rome; the pope was very gracious to exiled kings and 
showed notable magnanimity toward the family of Napoleon. 
He also attracted many artists to the city, including the greatest 
sculptors of the time, one of whom, the Protestant Thorwaldsen, 
prepared the tomb in which repose the remains of the gentle and 
courageous pontiff, who passed into rest on the 20th of August 
*823. His successor was Leo XII. 

Aci hokitiks. — Z opffcl and Benrath, “ Pius VII.,” in Herzog 
ji.uick, Rcalencyklopudie, xv. 451 438 (Leipzig, 1004) (l<»n^ list of 
oliler literature); llario Kinieri, l.a Diplomazia pontifical ncl seiolo 
A 7 A\ (Koine, 1902). two volumes treating the years 1800-1803, 
based largely oil Vatican sources ; 1. Kinieri, N a polemic Pin VH. 
(/So/ rS/j), relazioni s torn he su document! inediti dell* archival 
vatnano (Turin, 190b); II. Cholard, / .r Pape Pie 17 /. 1) Savotie 
(Paris, 1887); Mary II. Allies, Puts the Seventh (London, 1807). a 
popular Homan Catholic biography; Leo Kding. S. J .,Pius VII. Die 
Sahnlm isation und das Reichshonkordat (Innsbruck, 1004). based 
cluelly on Vienna material ; II. Welsehingor, le Pape et Vemprreur, 
JS0/—1S/5 (Paris, 1905); Louis Madelin, l,a Rome dr Napoleon : la j 
domination frarn aise a Rome de iS'm/ a /S'/./ (Paris, 100O), an elaborate 
study; L. (’.. Wickharn-Legg, " The Concordats ” (Cambridge Modern 
History, vol. ix. ch. 7, 1900); Lady Blennerlias-ett. " The Papacy 
and the Cnlhohe Church (Cnwhnd”r Mortem History, vol. x. eh. 5, 
W'7). Bolli these last have good bibliographies. (W. \\ . RA) ] 


Pits VIII. (Francesco Xavicro Castiglioni), pope from 1829 
to 1830, who came of a notable family at Cingoli near Ancona, 
was born on the 20th of November 1761. He studied canon law 
at Rome, became vicar-general at Anagni and later at Fano, and 
in 1800 was appointed bishop of Montalto. Because he refused 
the oath of allegiance to the Napoleonic king of Italy he was 
carried captive to France; but in 1816 his steadfastness was 
rewarded by his being created cardinal- priest of Sta Maria in 
Trust evere; and this same year he was translated from the see 
of Montalto to that of Gesena. In 1821 he was made cardinal- 
bishop of Frascati, also grand penitentiary; and later he became 
prefect of the Congregation of the Index. In the conclave 
which followed the death of Leo NIL, Castiglioni, the candidate 
of France, was elected pope on the 31st of March 1829. He 
avoided nepotism, abandoned the system of espionage employed 
by his predecessor, and published an encyclical condemning 
Bible societies and secret associations. He rejoiced over 
Catholic emancipation in England, recognized Louis Philippe as 
king of the French, and exhibited a pacific spirit in dealing with 
the problem of mixed marriages in Germany. Worn out with 
work, he died on the morning of the 1st of December 1830. His 
successor was Gregory XVL 

Autiioki 1 iks. — Znpttel and Benrath, 'M'ius VIII./* in Ilcrzog- 
Iluuck, liealnu yklopudic, xv. 438 snj. (Leipzig, 1904. with biblio- 
! graphy) ; F\ Nielsen, A History of the Papacy in the njth Century, 
ii. ^1-50 (London, 1901 >) ; I\ B. Cams, Series episcoporum ecclesiae 
catholirae (Regensburg, 1873). (\V. W. R.*) 

Pius IX. (Giovanni Maria Mastai-Ferretti), pope from 1846 
! to 1878, was born on the 13th of May 1792 at Sinigaglia, the 
fourtli son of Count Jerome and Countess Catherine Vollazi; the 
family of Mastai was of ancient descent, and the title of count 
came to it in the 17th century, while later the elder branch, 
allied by marriage with the Ferret ti family, took that name in 
addition. He. spent some time at the College of Piarists in 
Volatcrra, and then proceeded to Rome with the intention of 
entering the pontifical guard as an officer. In spite of his 
good connexions, he was disappointed in this aim as it became 
known that he suffered from epilepsy. The malady, however, 
was surmounted; and in 1819 he was ordained priest. After 
ministering for some time in his native town, he accompanied 
Cardinal Muzzi to Chile (1823). On his return he was entrusted 
by Leo XII. with the direction of the Roman hospital of San 
Michele : in 1830 he received the archbishopric of Spoleto, in 
1832 the bishopric of Imola, and in 1840 Gregory XVI. created 
him a cardinal, with the title Santi Pietro e Marecellino. 

On the death of Gregory XVI. (June 1, 184b) the College 
of Cardinals met in conclave on the 14th of June. But their 
deliberations were destined to last but a short while; for, on the 
ibth of June, Cardinal Mastai Ferret ti had already obtained the 
requisite two-thirds majority, and ascended the papal chair 
under the title of Pius JX. In his various capacities he had 
gained much popularity; he had shown himself to be of a kindly 
disposition and a zealous churchman, and his reputation for 
piety and tact stood high ; he possessed, too, a winning personality 
and a handsome pre.sem e. 

The reign of Pius 1 X. began at an extremely critical time. The 
problem of the government of the Papal States, transmitted to 
him by his predecessor, stood in urgent need of solution, for 
the actual conditions were altogether intolerable. The irritation 
of the populace had risen to such a pitch that it found vent in 
revolts which could only be quelled by the intervention of foreign 
powers; and the ferment in the dominions of the Church was 
accentuated by the fact that the revolutionary spirit was in the 
ascendant in all the states of Europe. The proclamation of a 
general amnesty for all political offenders made an excellent 
impression on the people ; and Pius at once instituted preparations 
for a reform of the administration, the judicature and the financial 
system. The regulat ions affecting the censorship were mitigated, 
and a breath of political liberalism vitalized the whole govern- 
ment. Pius at once acquired the reputation of a reforming 
pope. But the prestige so gained was not sufficient to calm the 
people permanently, and two demands were urged with ever 
increasing energy — a share in the government, and a national 
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Italian policv. The problem of giving the people a due share 
in the government was one of peculiar diftieulty in the papal 
states. It was not simply a question of adjusting the claims 
of monarch and subject: it was necessary, at the same time, to 
oust the clergv-' -who, till then, had held all the more important 
offices in their own hands — from their dominant position, or at 
least to limit their privileges. That the clerical character ot the 
administration could not he indefinitely retained was plain 
enough, it would seem, to any clear-thinking statesman : lor. 
since the restoration of the papal state in 1814, the perni* ions 
effects of this confusion of the spiritual and the secular power 
could no longer be denied. Hut Tins IX. lacked the courage 
and perspicacity to draw the inevitable conclusions lrom these 
premises; and the higher cicrgv at Rome were naturally opposed 
to a policy which, bv laicizing the administration, would have de- 
prived them of the power and privileges they had so long enjoyed. 
In these circumstances it is not surprising that the pope, while 
making concessions to his people, did so with reservations which, 
so far from restoring peace, served only to aggravate the turmoil. 

Bv a tnotu propno of the 2nd of October 1S47 the government 
of the city of Rome was reorganized and vested in a council of 
100 members, not more than four of whom were to he clerics. 
But the pope reserved to himself the right of nominating the 
first members, and the new’ senate was only later to have the right 
of filling up vacancies bv cu-optation. 'The institution of a 
state council (cunsultu) was announced on the iqth of April 1847; 
and on the 14th of October it was called into existence by a 
mot it propria. It consisted of 24 councillors, who were to be 
selected In the pope from a list of candidates to be submitted 
by the provincial assemblies. A cardinal and one other prelate 
W’ere to be at its head. The ronsulta was to he divided into 
four sections, dealing with ( i) legislation, (2) finance, (4) internal 
administration, (4) the army and public works. Matters of 
importance were, however, to be submitted to the College of 
Cardinal^ after being debated in the consulta. A main proprw of 
the 2qth of December altered the constitution of the ministerial 
Council. Nine mutually independent ministries were formed, 
and the principle of the responsibility of the ministers was 
established : but all the positions were filled by clerics. 

Jhe agitation for constitutional government w as urgent in the 
demand lor further concessions; but they came too late. On the 
12th of February a pro* lainatinn of the pope transferred three 
portlolios to the laily; but the impression produced by tin* news 
of the revolution in Baris nullified the effect. At the formation of 
the Antonelli minbtrv (March 11), only the three departments 
of foreign affairs, finance and education, were reserved by the 
clergv; wTiile the remaining six were entrusted to laymen. On 
the 14th of March 1848 Bins took the last step, and published a 
constitution ( Fundamental Statute for the Secular Government oj 
the States of the Church). Two chambers were to be formed. 
The first {alto consiglw) consisted of members nominated for 
life by the pope; the second, ot a hundred elected deputies. 
The laws adopted bv these two chambers had first to undergo 
the scrutiny of tin* College of Cardinals, before being submitted 
to the pope for his assent or rejection. Feelcsiastit al, or 
ecclesiastico-political, affairs were exempted from the jurisdiction 
of the parliament ; which was further required to abstain from the 
enactment of laws conflicting with the dis< ipline of the Clmnh. 
and from criticism of the diplomatic and religious relations oj 
the Holy See with foreign powers. 

The utility of this constitution was never tested; for the demand 
for an extension of popular rights was now eclipsed by a still 
more passionate aspiration towards the national unity of Italy. 
This nationalist movement at once took head against Austria. 
On the 18th of March the revolution broke out iri Milan, and King 
Albert of Sardinia undertook the conduct of the war against the 
emperor. When news of the events at Milan reached Rome 
thu populace was swept away in a whirlwind of enthusiasm: 
the Austrian embassy was mobbed; the imperial arms, surmount- 
ing the main gate of tin* palace, were torn down ; and great troops 
of volunteers clamoured to he led against Austria. Bius was 
carried away at first on the flood-tide of excitement, and seemed. 


after his proclamation of the 30th of March, on the point of 
conferring his blessing upon the war against Austria. But the 
course of political events during the next lew weeks damped his 
ardour. When, on the 20th of April, in his allocation to the 
cardinals, he proclaimed the papal neutrality, l lie Romans 
received his vacillation as a sign of treachery; and the stonn, 
precluded from discharging its lury on Austria, broke over his 
head. When the ministry in power resigned office <>u the 1st of 
May, the Mamiani administration was lormed, onlv one cleric 
being included. Mamiani himself, whose writings were on the 
Index, had little sympathy with the pope, and did all that was 
possible to complete the secularization of government in the 
States of the Church. He received his dismissal on the 1st of 
August, and was followed by Count Fabbri, then bv Count de 
Rossi, who made the last attempt to restore order by a moderate 
liberal policy. On the 15th of November, as he was about to 
open the Chambers, he was assassinated on the stain ase leading 
to the hall of session. A state of anarchy ensui d. Armed 
bands gathered before the Quirinal, and attempted to storm it. 
To avoid further bloodshed the pope was compelled to assent to 
the formation of a radically democratic ministry under Galctti. 
The Swiss, who composed the papjil guard, were disbanded; and 
the protection of the pontiff was transferred to the civil militia; 
in other words, Bius IX. was a prisoner. On the evening of the 
24th of November he contrived by the aid of the french and 
Bavarian ambassadors — the due dTIarcourt and Count Spnur— 
to leave the palace unobserved, in the dress of a common priest, 
and to reach Gacta in the kingdom of Naples. From this refuge 
he issued a breve on the 27th of November, protesting against 
the sacrilege practised on himself, declaring all actions forced 
upon him null and void, and appointing a commission to carry 
on the government in his absence. Since the Chamber declined 
to re< ognize this step, and the pope was equally resolute in 
refusing to hold any intercourse with the deputation which it 
despatched to him, a supreme Giunta was provisionally created 
bv the Chamber on the nth of December to discharge all the 
functions assigned to the executive power by the constitution. 
On the 17th of the same month Bins made a public protest; 
and, as soon as the elections for a national assembly were an- 
nounced, lie forbade any participation in them, menacing the 
disobedient with the penalties of the Church (Jan. r, 1S40). 
The elei t ions, however, were held ; and on the qth o! February the 
constituent asseniblv decreed, by 142 \otes to 23, the erection 
of a Roman republic. Bius answered by a protest dated the 14th 
of February. All the c< clesiastical property ol the Roman state 
was now declared to be \ested in the republic; convents and 
religious edifices were requisitioned for secular purposes; bene- 
volent institutions were withdrawn from clerical influence; and 
church establishments were deprived of the right to realize their 
possessions. In the beginning of December Bius had already 
appealed to the European powers for assistance; and on the 7th 
of February 1840 it was resolved in the Consistory to approach 
1 officially Frame, Austria, Spain and Naples, with a view to 
their armed intervention. The french republic, under the 
presidency of Louis Napoleon, was the first state to throw' troops 
into Italy. On the 24th of April General Oudinot appeared 
before Civita Yeeehia; only' to be deleated at first by Garibaldi. 
But, alter receiving reinforcements, he prosecuted the war 
successfully, and made his entry into Rome on the 3rd of July'; 
while, in the early part of May an Austrian army advanced into 
the north of the papal states. On the 14th of July Oudinot 
proclaimed the restoration of the pontifical dominion; and, 
three davs later, Bins IX. issued a maniieslo entrusting the 
government to a commission appointed by himself. 

’ On the 1 2th of April 1850 Bius returned to Rome, supported 
1 ) v foreign arms, embittered, and hostile henceforward to every' 

' form of political liberalism or national sentiment. In Gaeta he 
had mentally ('lit himself loose from all ideas ol progress, and had 
; thrown himself into the arms of the Jesuits. His subsequent 
| policy was stamped by reaction. Whether it might have been 
: por.siblr to avail 1 the catastrophe of 1870 is a difficult question. 
But there can be no question whatever that the policy which 



PIUS (POPES) 689 


Pius now inaugurated, of restoring the old pre-revolutionary 
condition.'-, sealed the late of the temporal dominion of the 
papacy, lie made no attempt to regain the estranged affections 
ol the populace, and took no measures to liberate? himself and his 
subjects iiom the incubus of the last few years. lie even sought 
to exact vengeance for the events of that period : the state 
officials, nli'i had compromised themselves, lost their offices; 
and all grants in aid were lorfeited if the recipients were dis- ! 
covered by the secret commissions (consign ili censura) to have I 
taken part in the revolutionary movement. The tribunals 
extorted declarations on the part of witnesses bv flogging, 
clcpriv at i< >n of food, and like met hods of torture. I11 manv eases 
1 he death sentence was executed at. their instance, though the 
guilt of the accused was never established. The system of 
precautionary arrest, as it was termed, rendered it possible for 
any man to be thrown into prison, without trial and without , 
verdict, simply on the ground that he lav under suspicion of \ 
plotting against the government. The priests, who usurped 
the judi< lal function, displayed such crueltv on several occasions 
that officers of the Austrian army were compelled to record a j 
protest. The consequence of these methods was that every 
victim— innocent or guilty ranked as a martyr in the estimation ; 
of his fellow citizens. A subsidiary result was the revival of : 
brigandage, which tunnel a suspicious degree of support among • 
the people. Corruption was rampant among the offic ials; the ; 
police were accused of illicit bargaining with criminals; and • 
nothing but contempt was entertained lor the papal army, which j 
was recruited from the dregs of humanity. To this was added a 
disastrous financial administration, under which the efficiency j 
and credit ol the country sank to appalling depths. The system : 
of taxation was calculated with a view* to relieving the Chun li 
and the elergv, and imposing the main burden upon the laitv. I 
In this department the lainilv of Cardinal Antonelli seems to have | 
played a iatal part. The secretary of state was born in humble i 
< ireumstaiK es : when he died he left a fortune ol more than , 
100,000,000 lire, to which a daughter succeeded in establishing . 
her claim. His brother Kelippo was president of the Roman . 
J J; ink , and his brother Luigi the head of the Annona an office ! 
created to regulate the import of grain. The pope himself had ' 
neither the will nor the power to institute searching financial i 
reforms; possible, also, he was ignorant ol the facts. 

'I he mismanagement which obtained in the papal dominions 
could not escape the observation of the other powers. Asearlv 
a -i the Cong less of Laris in 1850 the English arnbassadoi , Lord 
Clarendon, had dire* ted an annihilating criticism against the ; 
go\ eminent of the pontiff; and a convincing pi oof of the just i « e 1 
of his \ ci diet was given by Lius himsell. in his treatment of the 
lamous Mortara case. A Jewish boy of this name had been torn 
Iron) his parents in Rome and the rite of baptism performed 
on him without their knowledge or consent. The pope flatly \ 
refused to restore the “ Christian ’’ to his Jewish parents, and | 
turned a deaf car both to the protest of public opinion and the ; 
diplomatic representations of 1 ‘Vance and England. The sequel , 
to this mode' of government was that the growing embitterment ' 
ol the subjects ol the Church « am** to be sympathized with outside 
the bounds of Italy, arrtl the question whether the secular 
anthoriu of the papacy could be allowed to continue became a 
mm h -debated problem. Even the expression of the doubt was 
symptomatic. In 1850 appeared an anonymous brochure, Le 
t'apc ft It’ foii^rcs, composed bv I.agucrr*>nnicre, the friend ol 
Napoleon ill., in which it was proposed to ensure* the pope 
“ 1111 revenu considerable " and the < ity of Rome, but to relieve 
him of a political task to whic h he* was not competent. Jn 1S01 
another anonymous pamphlet. Pro causa italic a ad episcopal 
c atholicos , was published in F lorencc, advocating the ecclcsiustico- 
political programme of favour; and the pope was horrified when 
he discovered that it: (Mine from the pen ol Lassaglia. the professor 
of dogmatic theology, in spite ol all, the national idea gained 
strength in Italy, and the movement towards unity found power 
fill c hampions in King Victor Emmanuel of Sardinia and his 
great statesman favour. •Free sc ope was given when the under- 
standing between the two powers protecting the Lapal State 


France and Austria — broke down. So soon as Napoleon and 
favour had come to an agreement war ensued, Trance and 
Sardinia being ranged against Austria (1X5*)). The result was 
that Austria lost the greater part of her Italian possessions, while 
the pope also forfeited two-thirds of his dominions. L>v the war of 
i890,in which Italyhmght on the Prussian side*, Victor Emmanuel 
gained Venice in addition ; so that the States of the Church now 
formed the last remaining obstacle to complete national unity, 
in September 1XO4, France — who had been the protectress of 
these states since 1849 — had concluded a treaty with Victor 
Emmanuel, undertaking to withdraw her garrison from Rome in 
two years* time; while, on his part, the king agreed to abstain 
from any attack on the papal dominions, and to guarantee the 
safety of the pope and the patrinumium Petri . The emperor 
Napoleon had, in point of fact, recalled his troops in i860; but 
in 1897, when Garibaldi crossed the frontiers of the Lapal State 
at the head of his volunteers, he declared the treaty violated and 
again threw his regiments into Rome. Three years later the 
time came when he could employ his arms more advantageously 
elsewhere, and after the outbre’ak of the war with Germany Rome 
was evacuated. 'Elio news that the French Empire had fallen 
produced an electrical effect in Italy : the Italian parliament 
called on the king to occupy Rome; on the 8th of September 
Victor Emmanuel crossed the borders; and on the 20th of 
September the green-white and red of the tricolour floated over 
the Capitol. The. protests of Lius IX. remained unheeded, and 
his attempts to secure another foreign intervention met with 
no success. On the 2nd of October Vic tor Emmanuel instituted 
a plebiscite in Rome and the possessions of the Church to decide 
the question of annexation. The result of the suffrage was 
that 153,081 votes were given in favour of union with Italy, 
and 1507 against the proposed incorporation ; that is to say, 
only the direct dependants oi the Vatican were opposed to the 
change. The Lapal Stale* was now merged in the kingdom of 
Italy, which prove* ded to define its diplomatic relations with 
the Holy Sec by the law of the 13U1 of May 1871 (sec? Italy: 
11 is tot v >. 

Jn his rapacity as head of the Church, Mius IX. adhered to 
the principles of the Cltramontanist party, and contributed 
materially to the victory of that cause. The politi'al reaction 
which followed 1 1 1 0 revolutionary era in most: quarters of Europe 
offeied a favourite' soil for his efforts; and in several countries 
he found it po.^iblo to regulate the relations between Church 
and State from the standpoint of the curia. In 1S5L he con- 
cluded a concordat with Oucen Isabella 11. of Spain, proclaiming 
Roman Catholicism the sole religion of the Spanish people, to 
the exclusion ol every other * reed (art. 1); and we find the 
same provision in another concordat with the South American 
republic of Ecuador (1XO2). A third concordat, negotiated 
with the emperor Francis Joseph 1. ol Austria (1.855), entrusted 
the supervision of schools and the censorship of literature to 
the clergy, remgni/cd the canon law, and repealed all secular 
legislation conflicting with it. France came into line with the 
wishes of the pope in every respect, as Napoleon needed clerical 
support in his political designs. Ev en in Germany he found no 
resistance; on the contrary, he was able to secure advantageous 
compacts born individual states (Hesse, 1854; Wurttcnihcrg, 
1857). in la* 1, the growing tendency to romanize Catholicism — 
to bring it, that is to say, into close connexion with Rome, and 
to a slate of dependency on the guidan< e and instructions of the 
curia — made special pi ogress in Germany. 

Among the most important acts of Lius IX. must be counted 
his proclamation of the dogma of the immaculate Conception 
of the* Virgin Alary, by the bull Ineffabili v A //s', on the 8th of 
I>e< ember 185 j. in this bull the preservation of Mary from every 
stain of hereditary sin, in the first moment of her conception, 
was dec hired to be a divinely revealed truth, which consequently 
demanded universal acceptance* (sec* 1 w via* ui.atr Conception). 
1‘>v this means a view, winch till then had been no more than a 
pious belief, was elevated into a dogma to be held Jc fide ; though 
grave doubts on the subject had always been entertained, even 
in the midst of the Church itself. For the inner life of that 
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Church this solution of the controversy was of great significance, 
and created a desire for further dogmatic decisions on the Virgin 
Marv — her resurrection and ascension, lint the procedure of 
Pius IX. proved of tar-reaching importance from another point 
of \ic\v. True, he had taken the opinion of the bi.-hops on the 
Mihje* t, and had received the assent of a large majority: none i 
the less, the verdii t was pronounced bv himself alone, not by an 
cciinunii vd council. Thus, bv arrogating the function formerly | 
exert ised bv the e umenical council, he \ irtually laid claim to the 1 
infallibilit c which had always been regarded as inherent only 
n the doctrinal pronouncements of such a council : in other 
,.ords, he availed himself of a pri\ ilege not accorded to him till ( 
the iXth of July TS70. j 

Though the Marian dogma of 1S54 received, with very few j 
cm t. ptions, an enthusiastic wcliome in Roman Catholic lircles, : 
anotiur measure of the pope, ten years later, excited a painful 
%nsati'»n e\cn among the orthodox members of the Church. As 
reigning -.n. reign of the papal states Pius IX. had passed 
through a ** liberal period ’’ : as head of the Church, he had never 
been liable to atta« Its of liberalism* Nevertheless, his return from ! 
exile left its mark on his spiritual administration, For from this ( 
period onwards he deliberately and stubbornly set his face against 
’he influence of modernism on ecclesiastical life; showed his 
displeasure at .md distrust of the scientific theology and philo- 
sophy whi'h marked a moderate advam e (Gunther, Frohs- 
: hammer and DoIlingeO: and, cntrem hed in t He stronghold of 
ruedi'-Vti! ideas, lombated tlm transformations of the new order 
of society , and the changes in the relationship between Church 1 
and Mau, which obtained in most countries of Europe since ' 
lik ITem h Revolution. After long’ and < arcful consultation, the 
adverse » rit 1 « i<m- whi* h he had expressed 011 various occasions j 
were puMiMn d on the 8th of December 1X04, together with the ; 
en< vcii'-a! Quanta cur a , under the title Syllabus eomplcctnis ! 
p:>: !t ipiw. < ib^hac at tails t rrores (see S\ll\bus). In this Pius • 
( laimed for the Chun h the control of all < ulture and all seienee, 
and of the v. liole edmational system. He rejected the liberty 
<_d taiiii, 1 oust iem 1 1 and worship enjoyed by other creeds; and 
‘cade an cage farewtll to the* idea of tolerance. He claimed the 
v -mplete independence of the (Tiurch from state control; upheld 
the necessity of a continuance of the temporal power of the 
Koman See: and finally, in the last clause, declared that “ the 
nontift neither can be nor ought to be reconciled with progress, 
liberalism and modern utilization." 1 The publication of this 
syllabus created a profound impression : for it dedaied war on , 
modern so< iety, and committed the papat y to the principles of 
UltramontaniMii Put, as nnv attempt to translate its 

precepts into pra< tiee wouM entail a disastrous conflict with the 
existing regime us established bv law, Roman Catholic circles 1 
have frequently shown a tendem v to belittle the signife ance of 
the manifesto and to deny that its rules ate absolutely binding. 
Put these well-meant explanations, however comprehensible, 
are refuted by the uiiequivni al pronoun* emrnts of Pius IX., 
Leo XI I L, and many recognized ecclesiastical authorities — e.g. 
Cardinal Manning, archbishop of W estminster, who described the 
syllabus as an emanation from the highest doctrinal authority 
in the Chur< h. 1. 

The zenith of Pius's pontificate was attained 011 the iSth of 
1 illy 1870 when the Vatican Cuun< il proclaimed the infallibility of s 
the pope and the uni\ ersalitvof his episcopate, thus elevating him 1 
to a pinnacle w loch none of his predecessors had rra< hed and at | 
the same time fulfilling his dearest wish, That, personally, he | 
laid great stress origin* a* * * plain e of the dogma, was a fact w hi< h 
he did not attempt to con* rul iluring the long preliminary deliber- 
ations of the council: and his attitude was a not inconsiderable 
factor in determining its final resolution 0 . P>ut. the; loss of the* 
Papal States, immediately afterwards, was a blow from which he 
never recovered. Whenever he brought himself to speak of the 
subject and it was not Tarelv he repeated his protest in the 
bitterest terms, and, to the end of his days, refused to he recon- 
ciled with the*'* sacrilegious ” king of Italy. When, in Germany, 
the situation created by the Vatican Council led to th** outbreak 
~»f the Kulturkampf, Pius IX. failed to display the tact peculiar 


to his successor. For, in the encyclical Quod mniu/iuim 
(Feb. 5, 1875), he took the rash step of declaring invalid the; 
Prussian laws regulating the relationship between Church and 
State — the only result being that the feud was still further 
embittered. 

In these later vears the dark (lavs of his “ captivitv ~ were 
amply compensated bythe proofsof reverencedisplaved bv Roman 
Catholic Christianity ■, which accorded him magnified! 1 ovations 
as his period of jubilee began to fall due. The twentv-fifth 
anniversary of his pontificate was celebrated with great splendour 
on the 16th of June 1X7 1; for he was the first pope who had thus 
reached the traditional “years of Peter." In 1872 his 80th 
birthday gave occasion for new demonstrations; and jX 75 was a 
so-called “ year of jubilee.' 1 Finally, in j S 7 7 , the fiftv vears of 
his priesthood were completed : an event which brought, him 
innumerable expressions of loyalty and led to a great manifesta- 
tion of devotion to the Holy See from all the Roman Catholic 
world. Oil the 7th of February 3878 Pius IX. died. Ilis 
successor was Leo XIII. 

I Slot 1 ka rii iks. — H ulskamp. Papst Pius IX. in seinew Lebcn uml 
Whiten (2nd ed., Mun.stci, 1870); Leggc, Puts IX. (London, 2 vols., 
1S72) ; toilet, Pie IX., sit vie et Its intes tie son pontifieat (I ’.iris, 1X77) ; 
Shea, Life ttinl Pontificate of Puts IX. (Now York,- 1X77) ; Tmllnpo, 
Lit-' of Pius IX. (London, 2 \ol.s., 1X77); I', v. Dullmgei , ‘ I ’ms IX." 
in Ins Kleinc Srhnften, ed. Keuseh (Stuttgart, i8o<>), j>. 53 S m]*].; 
Stepisehncgg, Paf>st Pius IX. uml seine '/.t it (2 vols., Vienna, 1 S */t>) ; 
Wuppmniispergot , J.ehtn it ml 11 nlten ties Pupstes Puts IX. (Regens- 
burg, 1871)); Pongenis. llistoirc tie Pie IX., son pontifical et son sieele 
(o vols., Paris, 1877-18X0); Fr. Nielsen, The History of the Pti/utiv n? 
the n/th Century , 1 1 ail slated under the direction oi A. 1 '. Mason, 
vol. 11, ( 1 . omion, iqoo). For his wink as sovereign ol 1 lie Papal 
Stalls, sec F. \. I lollinger. Km he it ml Kinhen, Pu/'t/uni urn! 
K n chni stunt (Munit.li, iXoi); M. Broseh, (leu JinJite ties Kinhen 
stunted, vol. ii. ((iollia, 1XX2); A. F. Nunihcrgci , Pupsttuw uml 
Kmtunstant (•; vols., Mainz, 1. So 7-1 000); ('. Miibt, “ Die ( .« siliii lit- 
sclirciluing des va 1 lkamst. lien Koiizils," in the lhstovische / atsihnjl , 
IO I . J id. (c bulge, .5 lid ), 1008, pp. 320 (»oo. 

Soi'KCi' s. — - I the Pit' IX. (j \oN. ( Rome, 1 83 j stjtj.); Situ sunetnc 
suits (Rome, 1S07 A sell i:t 1011 « »1 the doenments Jor the Hi 

lot v of 1 ’ius L\. vs ill l»e found in C. Mirht, ( htellen 7 ur (usihnhte 
ties Pup^ttums uml ties 1 mmst hen Kcitholirismus (2nd ed., Tubingen, 
iyui). .|22 442, pp. 3<>i 300. (C. M.) 

Pu s X. (Giu.sk i»it: Sarto), elected pope in lyoj, was born on 
the 2nd of June 1835, of humble parents, at the little town of 
Riete in the province of Treviso, Italy. He studied theology at 
the episcopal seminaries of Treviso and Padua, and was ordained 
priest: in 1858. For seventeen years he acted as parish priest at 
various small places in Venetia, until in 1S75 he was appointed 
(anon of the cathedral and superior of the seminary at Treviso. 
In 1880 he refused the bishopric of Treviso, but in 1SX4, on the 
express command of Pro XI 11 ., lie accepted that oi Mantua. On 
the t 2th of June TX03 he was created a cardinal, and three days 
later was nominated patriarch of Venice. In Venice he made 
himself very popular owing to his piety, his simplicity and geni- 
ality, and by his readiness to act in harmony with the Italian 
government. He succeeded Leo XIII. in his election to the 
papal chair on the* 4th of August 1003. (See Papact, ad fin.) 

PIVOT (Fr. pivot \ probably connected with Ital./>/TWc,peg, pin, 
diminutive of piva, pi pa, pipe), that on whit h something turns, 
spe< ifieallv a rnetal pointed pin or short shaft in mac hinery, such 
as the end of an axle or spindle. The term occurs frequently in 
combination with other words, < hiclly in technical usage, e.i>. 
“ pivot-gearing,” for a svsteru of gearing in machinery whit h 
admits of the shifting of t lit* axis of a driv ing wheel, so that the 
power mav be communicated in various directions. 

PIZARRO, FRANCISCO (c. 1471 «>r 1475 1541), discoverer 
and conqueror of Peru, was born at T rujillo in Lstremadura, 
Spain, about 147 l (or 347^)- lb* was an illegitimate son of 
Gonzalo Pizarro, who as colonel of infantry afterwards served in 
Italy under Gonsalvo de Cordova, and in Na\arre, with some 
I distinction. Of Pizarro’s early years hardly anvthing is known; 
but he appears to have been poorly cared toi , and his education 
was neglected. Shortly aft'*r the news of the discovery ol the 
New World had reached Spain Ik* was in Seville, and them e found 
li is wav across the Atlantic. There in* is heard of in 1510 as 
having taken part in an expedition from Hispaniola to Uraba 
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under Alonzo de Ojeda, by whom he was entrusted with the 
{ har^e ot the unfortunate settlement at San Sehastian. He 
accompanied Ikilbna (whom he afterwards helped to bring to 
the binds) in the discovery of the Pacific; and under Pcdrarias 
d Avila he received a rcparhmnito, and became a cattle-farmer at 
Panama. Here in 1522 he entered into a partnership with a 
priest named Hernando de Luque, and a soldier named Diego de 
Almagro. tor purposes of exploration and conquest towards the 
south. Pi/arro, Almagro and Clique afterwards renewed their 
compact in a more solemn and explicit manner, agreeing to 
conquer and divide equally among themselves the opulent 
enipiie they hoped t.o rearh. Explorations were then undertaken 
down the west coast of South America, in which Pizarro, though 
left tor months with but thirteen followers on a small island 
without ship or stores, persisted till he had coasted as far as 
about y S. and obtained distinct; accounts of the Peruvian 
Empire. The governor of Panama showing little disposition to 
encourage the adventurers, Pizarro resolved to appl\ to the sove- i 
reign in person for help, and with this object sailed from Panama 
for Spain in the spring of 1528, reaching "Seville in curlv summer. 
Charles V. was won over, and on the 26th of July t^2q was 
executed at Toledo the famous capitulation, by which Pizarro 


accounts for the occurrence of parts of a tow'n being known as 
Place, e.g. Ely Place in London, formerly the site of the town 
residence of the bishops of Ely. A “ place of arms ” (Fr. place 
d'annes), in fortification, means the wide* spaces (suitable for 
the assembly of troops for a sortie) made by the salients and 
re-entrants of the covered way. The phrase is also used in 
a strategic sense to express an entrenched camp or fortress in 
which a large army can be collected under cover previous to 
taking the field. 

PLACENTA (Lat. for a cake), in anatomy, the organ by which 
the embryo is nourished w'ithin the womb of its mother. W hen 
the young one is born the placenta and membranes come away 
as the “ alterhirth.” In human anatomy the organ is a circular 
disk about seven or eight inches in diameter and one and a 
quarter inches in thickness at its centre, while at its margin it 
is very thin and is continuous with the foetal membranes. Jt 
weighs about a pound. 

In order to explain flu* formation of the placenta it is necessary 
to cn croat h to some extent on the domain ot physiology. I Set ore 
each menstrual period, during the child- beai ing age of a woman, 
the mucous membrane ol the uterus hypertrophies, and, at the 
period, is cast oil and renewed, but if a fertilized ovum reaches the 


was upon certain conditions made governor and captain-general 1 utorils tbe casting oil is postponed until the birth of the child. From 

of the pi.ivin.-c of New Castile for the .1 is tame of 200 femmes !!"' T 1 . tluU th ‘; 1l ' ,ck< ' m ' 1 m,, 1 < ‘ ,us "'^branc lining the interior of 
I ,, r .j, , , 1 r . . . 1 . , ■ . . . * * the utei us is cast oil sooner or later, it is spoken ot as the decidua. 

tl ^ L nt - discovered roast, and invest (*d with all the j The lertihzed ovum, on reaching the uterus, sinks into and embeds 
authority and prerogatives of a viceroy, his associates being left • dselt in the already prepared decidua, and, as it enlarges, there is 
in wholiv secondary positions. One of the conditions ot the grant l >art °* 11u ‘ decidua lying between it and the uterine wall 

was that within six months Pizarro should laise a suffirientlv ” ()r " basiihyq one part stretched over the 

. . . 4 , . . , , a Minn KiuiN surJace ol the enlarging ovum ( decidua reflex a or eansularis > 

equipped lone ol two hundred and hlty men, ot whom one 1 and one part lining the rest ot the uterus (” decidua vera *’) (see fig. i ). 


hundred might he* drawn from the colonies; as 
he could not make up his due complement Iv 
sailed clandestinely from San Lucar in January 
1530. 1 le was alterwards joined Iw his brother 
Hernando w ith the remaining vessels, ami when 
the expedition left Panama in January of the 
following year it numbered three ships, one 
hundred and eighty men, and twenty-seven 
horses. The subsequent movements of Pizarro 
belong to the historv of Peru (r/.z>.). After the 
final effort of the Incas to reroxcr Cuzco in 
had been defeated by Diego de 
Almagro, a dispute occurred between him and 
Pizarro respecting the limits of their jurisdii - 
tion. This led to battle ; Almagro was defeated 
(15^8) and executed; but his supporters 
conspired, and assassinated Pizarro on the 
20th of June iyp. 

PIZZICATO (from Ital. pizzicarc , to plu< k or 
twit(.h), a term in music for a direction to the 
playersof stringedinstrumentsAhalthepassagc 
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so marked isto he played bvpluekingthestrings 
w’ith the fingers instead of using the how. 

PIZZO, a seaport of Calabria, Italy in the 
province of Catanzaro, 72 in. by rail N.E. of 


— Diagram representing a very young human ovum almost immediately 
after its entrance into the dec ulna, and whilst the place of its entrance is still covered 
with a plug of li bnii. The ectoderm has already proliferated and embraced spaces 
which contain maternal blood and are continuous wiLh the maternal blood vessels. 


Reggio, situated on a steep cliff overlooking the (lulf of Santa 
Eufemia, 351 ft. above seft-leveJ. Pop. (1901), 0172. It has an 
old castle, in which |oachim Murat, ex-king of Naples, was shoton 
the 1 3U1 of (.)< tuber j 8 1 5. The people engage in tunny- and i oral • 
fi.diing. In 178} the town was almost destroyed by an earth- 
quake, and it suffered some damage from the same cause in 1905. 

PLACARD ( 1 5th cent.Fr. plat hart, from phujuia •; mod. plaqucr , 
to plaster), a bill or poster pasted or affixed to a wall or in 
any prominent position for the purpose of giving notice to the 
public of a proclamation, police or other regulations, or of 
forthcoming events or the like. 

PLACE (through Fr. Irnin Lat. platen , street ; Or. 7rXaTi'«, wide), 
a definite position in space, whether of limited or unlimited 
extent, situation or locality; also position in a scries or rank; 
or an office, or employment, particularly one in the service of a 
government. Special applications are to an open space in a 
town, a group of buildings, row of houses, or as the name of a 
residence or manor-house. I11 certain cases this latter use 


It is the decidua basalis which is specially interesting in considering 
the formation of the placenta. ’That part w Inch is nearest the ovum 
is called the “ stratum compaction," but farther away the uterine 
glands dilate and give a spongy appearance to the mucous membrane 
which earns this part u ular layer the name ot " stratum spongiosum." 
Processes grow out troni the surface of the ovum whic h penetrate the 
stratum compatlum ot the decidua basalis and r.apsn laris and push 
their way into the enlarged maternal blood sinuses; these are the 
“ cIidi 10111c villi.” Later, the “ allantoic " or " abdominal stalk " 
grows from the mesoderm of the hind end of the embryo info the 
chorionic villi which enter the deudua basalis, and in this blood- 
vessels pass which push their way into the maternal blood sinuses. 
Eventually the original walls ol these sinuses, together with the 
false amnion, disappear, and nothing now separates the maternal irom 
the foetal blood except flic delicate walls of the foetal vessels covered 
by some nucleated nonccllular tissue, known as syncytium , derived 
from the chorionic epithelium, so that the embryo is able to take its 
supply of oxygen and materials lor growth from the blood of its 
mother and to gi\e up carbonic acid and excretory matters. It is 
the gradual enlargement ot the chorionic villi in the decidua basalis 
together with the intervillous maternal blood sinuses that forms the 
placenta; the decidua caps 11 Ians and vera eventually become pressed 
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together as the embryo enlarges, and then, as pressure continues, 
•^rophy. | he allantoic stalk elongates enormously , and in it"* Inter 
stages contains two arteries piiulslual) and only one vt in (owin^ 
to the ol»!it* ration ot the right one) embedded in .some It »•»-,!• » omnv 
tive tissue known as “ \\ barton’s jelly.” At lirst the stalk ot the 
volk sac is quite distinct Horn this, but later the two structures 
become bound up together t*-cc tit*. 2) , alter w Inch tlieyare known as 
tiie ,f umbilical cord.” A distinction must be made between the 
.illmton -stalk and the allantois; the latter 1, an entodermal out 
growth trom the hind end ot the mrsodnemu or primitive alimentary 
caiud, whu h in the human subject oul\ n i» hr-. a little wav tow .ml 
the placenta. 1 he allantoic stalk is the mass ot mesoderm contain- 
in«_; blood vessel-, which is pu.slied in trout ot the allantois and, as has 
in ». n shown, reaches and blends with the deinlun ba.-udis to torm the 
placenta. 

For 1 11 rt her details see Guam's Anatomy, vol. i. (London, :ooo); 
and, tor literature, O. Ilcrtwig s Handbuch dev butte u /wlun^^tehte 
tjtn.n. 

( ompnvatirc Anatomy. -If the placenta is to be regarded as a 
t'los.* union between the vascular system of the parent and einbrvo, 
the condition may be* touud c vanity scattered throughout tlu* 
phylum oi the t liord.ua. In such a very lowly member oi the 

Pl.i. 



in the latter group, to whicli tin' monotremes and most marsupial; 
belong, the ova have a gre.it deal ol yolk, and the young, born in a 
very immature condition, linisli their development 111 then mother's 
pouch; but although these mammals have no allantou placenta 
there is an intimate connexion between the walls o! the \ olk-sac and 
the ul trine mucous membrane, and so an umbilic.il 01 omphalic 
placenta exists. 1 In* name Aplaceiitalia then-lore only means that 
they ha\ e no allantoic platen I a. Among the 1 ’lac 1 11 (alia the 
umbilical and all uitoic placentae sometimes coexist lor mne time, 
as 111 the ease ol the hedgehog, the* bandicoot and the mouse. In 
most ot the* lower placental mammals the allantois is mm li more 
developed, than 111 mail, and the most primitive type of placenta is 
th.it in which Milt are torined o\c*r the whole surlac.e ol ilic c hoi 1011 
projec ting into the decidua ot the tubular cornu ot the ut< 1 us. I lus 
is known as a ” dillusc* placenta," and is met with in tin pangolin, 
pig, hippopotamus, camel, chevrotain, horse, rhinoceros, tnpir and 
whale. \\ hen the \ 1 1 li are collected into a number ol round tults or 
cot\ ledcnis, as in most ruminants, the* t\ pe is spoken ol as a " cots le- 
donou.s j>lacenta,” and an intermediate stage between this and the 
last is lound in the giratte. 

In the* Carnivora, elephant, procavia (llyrax) and aard \ark 
(UrvcUTOpus) , there is a " zonary-placenta " which Ion us a girdle 
round the embrv o. In sloths and lemurs the* placenta is dome- 
shaped, while in rodents, inset tivores and bats, it 1 a ventral 
disk or closely applied pair ol disks, thus dilleiing lrom the 
dorsal disk ol the ant-eater, armadillo and higher Primates, 
which is known as a “ metadiscoidal placenta." It will tlms 
be seen that the lorm ot the placenta is not an altogether 
trustworthy indication of the systemic position ol ds owner. 
In the diffuse and cotv ledonous placentae the* \ dli do not 
penetrate \ ery deeply into the decidua, and at birth arc simply 
witluliawn, the deiidua be ing lelt behind in tin* uterus, so that 
these placentae are spoken ot as non deciduate while other 
kinds are dec iduate'. 

For tnrther details see S. \V. \V. Turner, l.e( lures on the C'om- 
pavati re Anatomy of the riacenta (Edinburgh, i<S;o); A. Kobmson, 
“ Mammalian Ova and the Formation ol the Placenta,” Joitm. 
Aunt, and r/tvs. (1004) xxxvui. iMo, For libr.iturt* up 

to 1 c jof », K. WiedcTshc iin’s Compat atire Anatomy of Pc; /< / rates, 
translated and adapted by W. N. Parker (London, 1007). 

(F. G. L J .) 

PLAGIARISM, an appropriation or copying from the 
work ot another, in literature or art, and the passing off 
of the same as original or without acknowledgment of the 
real authorship or source. The Lat. plugiunus meant a 
kidnapper, stealer or abductor of a slave or child, though it 
is also used in the modern sense of a literary pilferer nr 
purloiner by Martial (I. 53, 0). 'The word plagium is used 
in the Digest of the offence of kidnapping or abduction, 
and the ultimate source is probably to he found in plaint, 
net, snare, trap, cognate with ( Jr. 7 rXeKeiv, to weave, plait. 
The idea of plagiarism as a wrong is comparatively modern, 
and has grown up with the increasing s« use of property in 
works of the intellect. (See Copyright.) 

PLAGIOCLASE, an important group of rock-forming 
minerals, constituting an isomorplious series between albite, 
or soda-lelspar and anorthite, or lime-felspar. inter- 
mediate members are thus soda-lime-felspars, which in 
their ervst. biographical, optical and other physical characters 
vary progressively with the chemical composition between 
the two extremes albite (NaAlSLOJ and anorthite 
(CaAt,Si,OJ. 'This variation is continuous in the series, 
but specific names are applied to ^members falling between 
certain arbitrary limits, viz.: Albite, Al> ( — NaAlSi ,(A) ; 
Oligoelase, Ah, An, to Ab.^An, 


thinning of the tu-d deciduae (tapsulans and u-r.i). 

phylum asfSalpa, a plat enta is formed, and the embryo is nourished 
within the bodv ot its pan-nt. In some of the viviparous shark-., 
t’.g. the blue shark (Far. lianas) , the yolk-sac lias ridges whi« li lit 
into grooves in 11m* wall ol tin* ovnlm i and allow an interchange of 
material -i betw 1*1*11 the maternal and lo< i d blood. I hi Ms an example 
of an "umbilical plat«*nla." In the viviparous blennn-s (Zoaue s 
vin pants) , among the tehostean fishes, two or three hundred young 
are nourished ill tie- hollow ovarv, which develops villi secreting 
nutritive material. Among the Amphibia the alpine salamander 
tSalamawdva atm\ :10m 1 die-, its young in its oviducts until the gilled 
stage of development 1, pa-,t, while m the Kept ilia the young of a 
viviparous lizafd (V/> - halt ides) establish a communication between 
the yolk-sac anteriorly and the allantoi-, posteriorly, on the one 
Hand, and the walls of the oviduct on the other. In thi* way both 
an umbilical and an allantoic placenta are formed. 

ddie mammals are divided into Flacentah.i and Aplaceiitalia; 


AbjAti! 


Andesinc, Al). { An, to 
Labr.uloritc, AlqArq to Al>,An., : llytownitc, 
Ab,An 3 to Ah, An (i ; Anorthite, An ( - ( aAl. ( SiX) s ). 

All the members of tin.* series crystallize in the anorthio 
(triclinic) system. They pns-uss a pcrleet cleavage parallel 
to the Insal pinacoid P (001) and a somewhat less pronounced 
< leav.ige parallel to the pinacoid M (oro). The angle between 
these two cleavages varies from 86° 24 ' in albite to 85° 50' in 
anurthile. It was on a< count of the oblique angle between 
the cleavages that A. UrcithaupL in 1847 gave tin; name plagio- 
clasi* ((lr. ■irX'Lyt.o';, oblique, and xAnr, to clcav 1) to these felspars, 
to distinguish them from the orlhoclasc felspar in which the 
corresponding cleavage angle, is a right angle. It should he 
noted that the potash- and |>otash;Soda- felspars, mi< roelme 
(q.v.) and anort hoelnse, though also anorthie, are not included 
in the plagiocDw series of soda-lime-felspars. Crystals are 
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usually tabular in habit, parallel to the plane M, as shown in 
the accompanying figure ; sometimes, however, they are flattened 
parallel to I\ this being a characteristic habit ot the periclinc 
variety ol albite; microlitii: crystals forming the ground-mass 
of volcanic rocks are usually elongated in the direction ol the 
edge bet ween P and M. 

Twinning is an important character, which is almost invariably 
present ri in I allnrds a. ready means of distinguishing the plagiodases 
from other felspars. Most frequent is the twinning 
according to the "albite law "with M as twm-pl.me. 
One halt ot the twin is turned through iJS<> about 
the normal to this plane and the two portions are 
united along the* same plane (lor figures ot twinned 
crystals see Aim Ik). the basal planes ot the two 
portions are inclined to each other at a salient or 
reentrant angle ol y" 12' in albite and <S ' 20' in 
anorthite. I Ins 1 winning is usually potysynt hetir, 
be ing many times repeated, and gi\ ing rise to 
numerous thin lamella', which are the cause of the 
line ‘ P iri. o ions on the cleavage planes P and parallel to the edge 7 * 3 /, 
so c liar. 1 c t eristic ot the plagioc lases as .seen in hand specimens. 
\ lewi d in polarized light, thin sec tions of twinned crystals show a 
\ »ry characteristic banded structure parallel to 37 . \ second twin 

law is Known as the “ periclinc* law " becaus*- of its frecpicnl occur 
1*' m e it! pencdllle. I IcTc* the- a\L-< ol fot it loll is the- edge ,V /’ (llu: 
c. r\ stall- »gra}ilnc axis /-) and the plane ol composition is the “ rhomim'. 
section ‘ ’ : the- latler is a plane which intersects the prism hues /' 
and / 111 a rhomb; it is not a possible i.ice ol hie crystal, and its 
position vanes in tlic diitei'ent species. I11 addition to being 
twinned armrding to these: two Jaws, plagioc last.- may also be: 
twinned on the Karlsbad-, Baveno- and Manebach-law s, as in 
or thud. isc (c/.e.). 


a specific infectious fever, one variety being characterized by 
buboes (glandular swellings) and carbuncles. This definition 
excludes many of the celebrated pestilenc es recorded in history 
— such as the plague of Athens, described by Thucydides; that 
not less celebrated one which occurred in the reign of Marcus 
Aurelius and spread over nearly the whole of the Roman world 
(a.d. if».|-i8o), A which is reterred to, though not fully described, 
bv the contemporary pen of Galen; and that of the 3rd century 
(about 253), the symptoms of which are known from the allusions 
of St C yprian (Scrmo de mortnlitatc). There is a certain resem- 
blance between all these, but they were very different from 
Oriental plague. <l Plague ” was formerly divided into two 
chief varieties: (1) mild plague, fieslis minor, larval plague 
(Radeliffe), ficstc jnist<\ in which the special symptoms are 
accompanied bv little lever or general disturbance; and (2) 
ordinary epidemic or severe plague, firstis major , in which the 
general disturbance is very severe*, (uses which are rapidly 
fatal from the general disturbance without marked local symp- 
toms have been distinguished as fulminant plague (first is sidi rafts, 
ficstr joudrovanlt ’). 

History ufi to The first historical notice of the plague 

is contained in a 1 ragmen t of tlie-physician Rufus of Ephesus, 
who lived in the time of Trajan, preserved in the ('oUtrhons <d 
Orihasiwi? Rufus speaks ot the buboes called pestilential as 
being specially lalal, and as being found ehictlv m Libs a, 
Egypt and Syria, lie refers to the testimony ot a physician 
Dionysius, who lived probably in the 3rd century B.c. or earlier. 



< "nstaiit'i of Pla^u'clasc 7 ‘c/s/v/rv. 
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The npiiiai characters of (lie plagioclascs have bt«-n the sttbjci I 
ol much stadv, since- tiu\ .00 ol ep-.'.t. \.»!m* in •h-U-rummig 
t.M- c mist itiu 11N ot rocks iu thin sectuuv. uude-r the- mu rn-anp*-. 
'I in- mean ill' I it cs ot r* traction ;ml tie- angle-* of extinction on tin* 
ci.*a\ ages P and M an* gi\ **xi in tin* :u < nup.uiv ing table. ('I iu- 
meaning ot the )• and directions will In- seen from the- figure-, 
W here tie- lac c- /* slope-, from h. 1 1 to 1 ighi , /.,*. tin- angle* b« t w c-c-n tin- 
normals to the- tac< - h-tu-ivd /hunt M 1- less than o«> .) Tin- t-vinu. 
t.on angles on ot Ik r laces, or in section-, ol known orn-ntation in the 
crystal, also give* constants ol determinative value ; loi e xample, m 
S'ctions peip'-ndieul.ir to tin- plane M the extinctions, winch in 
crystals twinned according to the- albite law arc* symmetrical with 
ivspc-c t to this place, react 1 1 he* maximum values given in the table. 
;\'of only do 1 1n* directions ot extinction (axes ol light elasticity) 
vary in llu: ditlc-rent speck- ,, but also the- optic axial angle, so th.it 
wlnlv albite- is optically po-,itive, anorthite- is m-<_*:iti\ c-, and a nn-mlx-r 
near andc-Mtie has an axial angle* ot 00 The iiguns seen in conver- 
gent polarized lighl through llu* /bind 3 / cleavages are c liaractc-i 1st *c 
ol the- ditierc-nt species. 4, A detailed summary «d tin- optical char 
a t ei*s and their employment in discriminating the- seve ral members 
of the plngioclase series is given by H. Ivosenbm li, 3 / thi oshof'r-i he 
j h\ .ioiinif'/itf tier A 1 itin a! ien mnl (irstrinr ( fill ed., Stuttgart, ipo->). 

IT m • plngioclase-s oeeur as primary const itin nts ot igiic-ons roc ks 
ol almost every kind, ami are also frequent as secondary minerals 
m metamnrphic rocks. Albite and ohgoc kise are more characteristic 
oi acidic rocks, whilst the basic members at the anorthite end of 
l1u_- series are characteristic of rocks containing less silica. flic 
composition may, however, vary even in the same crystal, zoned 
crystals with a basic lindens and with shells successively more and 
more ac id towards the exterior being common. 

For further particulars respecting individual species and their 
modes ot occurrence see Amu ie ; Andf.sine ; Anorthite ; Bytow nitk; 
Lahradorile; Oligoclask. (L. J. S.) 

PLAGUE (in Gr. Xoc/kk; in Eat. fiestis , ficstilcntia ), in medicine, 
a term given to any epidemic disease causing a great mortality, 
and used in this sense by Galen and the ancient medical writers, 
but now r confined to a special disease, otherwise called Oriental, 
Levantine, or Bubonic Plague, which may be shortly defined as 


and to 1 )ioseoi ides and Posidonius, who full v described these 
buboes in a work on the plague which prevailed in Libya in 
lln-ir time. Whatever the precise date of these physicians 
may have been, this passage shows the antiquity of the plague 
in northern Atriea, which lor centuries was considered as its 
home. The gieat plague referred to by Ei\\ (lx. Ej atonic) 
and more fullv bv Orosius ( Histor . iv. i 1) was probably the 
same, though the s\ mptoms are not recorded. It is reported 
to ha\ e dest roved a million of persons in Africa, but is not stated 
to have pasted into Europe. 

ft is not till tin- Mb century of our era, in the reign of Just inian* 
that we find bubonic plague in Europe, as a part of the great 
cycle of pestilence, accompanied by extraordinary natural 
phenomena, which lasted lift y years, and is described with a 
singular misunderstanding of medical terms by Gibbon in his 
lortv-thinl chapter. The descriptions ol the contemporary 
writers Procopius. Evagrins and Gregory of Tours are cjiiite 
unmistakable. 3 The plague of Justinian began at Pelusium in 
Egypt in a.d. 5 |2; it spread over Egypt, and in the same m the 
next year passed to Constantinople, where* it carried off 10,000 
persons in one dav, with all tin* symptoms of bubonic* plague. 
Tt appeared in Gaul in 54b, where it is described by* Gregory of 
Tours with the same symptoms ns lues ini’itinaria (from the 
frequent seat of buboes in the groin). In Italy there was a 
great mortality in 543, but the most notable epidemic was in 
565, which so depopulated the country as to leave it an easy 
j prev to the Lombards. In 571 it is again recorded in Liguria, 

1 1 Amm. Marcell, xxiii. 7; see llcekcr, Dc fieste Antov tana (Berlin, 

1 18 *-*»)■ 

Lib. xliv. cap. 17 — Giuvrr* dc Onhasc, (■<!. Bussemaker and 
Paremberg (Paris, 1851), iii. 007. 

' E Valerius, Hist, cedes, iv. 29; Procopius, Dc hello ficrsico, 

ii. 22, 2j. 
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and in 500 a great epidemic ai Rome is connected with the 
pontificate of Gregory the Great. Rut it spread in fact over the 
whole Roman world, beginning in maritime towns and radiating 
inland. In another direction it extended from Egypt along the 
north coast of Africa. Whether the. numerous pestilences 
recorded in the 7th century were the plague cannot now be said ; 
but it is possible the pestilences in England chronicled by Bede 
in the years 664, 672, (>70 and 683 mav have been ot this disease, 
espeeiallv as in 600 pestis inguinaria is again recorded in Rome. 
For th** epidemics of the succeeding centuries we must refer to 
more detailed works. 1 

It is impossible, however, to pass over the great cycle of 
epidemics in the 14th ccntnrv known as tin* black Death. 

Whether in all the pestilences known b\ this name 
'Death***' ^ u ‘ disease was really the same may admit of doubt, 
but it is clear that in some at least it was the bubonic 
plague. C'ontcmporarv observers agree that the disease was 
introduced from the East; and one eyewitness, Gabriel de 
Mussis, an Italian lawyer, traced, or indeed accompanied, the 
march of the plague from the Crimea (whither it was said to have 
been introduced from Tartary) to Genoa, where with a handtul 
of survivors of a Genoese expedition he landed probably at the 
end of the year 1347. He narrates how the few that had them- 
selves cm aped the pest transmitted the contagion to all they 
met.- Other accounts, especially old Russian chronicles, place 
the origin ot the disease still farther east, in Cathay (or C hina), 
whore, as is confirmed to some extent b\ Chinese records, 
pestilence and destructive inundations are said to have destroyed 
the enormous number of thirteen millions. It appears to have 
passed In- wuc of Armenia into Asia Minor and thence to Egypt 
and northern Africa. Xearlv the whole of Europe was gradually 
moTim bv the pestilence. It reached Sicily in 1340, (‘onstanti- 
nopl'\ Greece ami parts of Italy early in 1317. and towards the 
end of th it vear Marseilles. In 1348 it ait talked Spain, northern 
Itnlv and Rome, eastern Germany, many parts of Era m c 
including Paris, and England ; from England it is said to have 
been eunveved to the Scandinavian countries. In England the 
western counties were first invaded carlv in the year, and London 
in November. In 13411 we hear of it in the midlands; and in 
subsequent years, at least till 1357, it. prevailed in parts of the 
country , or generally, espe< ialh in the towns. In T352 Oxford 
lost two-thirds oi her academic.il population. The* outbreaks of 
1361 and 13LS, known as the second and third plagues of the 
reign of Edward TIE, were doubtless of the same disease, though 
by some historians not called the* black death. Scotland and 
Ireland, though later affected, did not escape. 

The nature of tips pestilence lias been a matter of mm h 
con tro vers v, and some have doubted its being truly the plague. 
But wln-.i the symptoms are fully described thev seem to justify 
this com lu-ion, one character only being thought to make a 
detim tion between this and Oriental plague, vD. th** special 
implication of the lungs as shown by spitting ot blood and other 
symptoms. Guy de Chauliac notes this lecture in the earlier 
epidemic at Avignon, not in the later . Moreover, as this com- 
pilation was a marked feature in certain epidemics of plague 
in India, the hypothesis lias been framed by Jfirseh that a special 
variety of plague, pestis indict , still lound in India, is that which 
uve-ran the world in the 14th century. But the same symptoms 
(haemoptysis) have been seen, though less notahb , in many 

1 Sec Noah Webster's History of Epidemic Diseases, Svo (2 vol.s., 
London, 1S00) (t work which make-, 110 pretension in medical 
‘warning, but. exhibits Ihe history oi epidemics m connexion with 
physical disasters- -as earthquakes, taimnes, Ac-.); Lcrse.h, Klrme 
Pest-Chronik (Svo, iSSu) (ti convenient short compendium, but not 
always accural^; Ath.ma^ii Kire.ln-ri ( Jironologia B'stium" 
(to a.d. i05fi) 4 ‘;fn 8 crutimum pest is (Rome, ib-,S; Leipzig, 1071, 
.|to); Bascome, History of Dpi trmir I V * tiletu rs (London, 1S51, Svo). 
The irios 1. complete medical history ol epidemics is ILiser's 
(ii r .rhii kfe rfcvxtfp idpini .< Ju n isranhiuiha ( ;rd ed., Jena, iSSz), 
turning the third volume ol I11-. History of Medtnue. 

- the original ar count reprinted with other documents in 
H - -r ,<p. tit.) al-,o Hrckir, Epidemic: of the Mhldte A gc., trail'-, 
bv Babmgton, Sydenham Sn» . (London, i«S.j n ; I <>U:skAnikhi ’lcr 
Mittrl alter , ed. llirsih (B< rim, 1505); K. lluenic.tr, Dev uhu;ar»e 

ad r Deutschland (Berlin, loozp 


| plague epidemics, even in the latest, that in Russia in 1S7X- 1879, 

! and, iru reover. according to the latest accounts, arc not a special 
I tent urc ot Indian plague. According to Surgeon-General 
Francis (Trans. Epidem. Sac. v. 308) haemorrhage is not an 
ordinary accompaniment " of Indian plague, though when Siam 
it is in the form ol haemoptysis. It seems, thcretore, impossible 
to make a special variety of Indian plague, or to refer the black 
death to anv such special form. Gabriel de Mussis describes 
it even in the East, before its arrival in Europe, as a bubonic 
disease. 

The mortality of the black death was, as is well known, 

! enormous. It is estimated in various parts ol Europe at two- 
| thirds or three-fourths of the population in the first p. stiler.ee, 
in England even higher; but some countries were much less 
I severely affected, flecker calculates that one-fourth of tin* 
population of Europe, or 25 millions of persons, died in the 
i whole of the epidemics, 

! In tin* t t h emtury the plague recurred frequently in nearly all 
parts ol Euiope. In tin- lnvt quarter ii v as very distinctive 111 
Italy, in Spain (espcci.illv Barcelona and Seville), in (.h i uaiiy and 
111 England, where London was seemly visited in 1400 and 1 pin, 
and again 111 142S. In 1427,80,000 persons died 111 lkoilzie and 
the neighbourhood. In 1 13S- 1340 the plague was in Germany, 
and its occurrence at Basel was described by \< ncas Svl\ ins, after - 
wards Rope Bins II. In 144.S-1450 Italy (Kirclier), Germany 
ll.er-.ih, trfnii old clironicles), I r.ince and Spain, were r.ivaged bv 
a plague supposed to have arisen in Asia, scarce I v less destructive 
than the black death. Engl. mil was probably seldom quite tree 
trnm plague, but the next great outbreak is recorded in 1 172 and 
iollowing years. In 1400, 40,01*0 persons died ot plagiu m Bans; 
in 1477 14S4 the c 1 1 1 e -* ol northern Haly woe devastat'd, and in 
i.ps-, Brussels. In the iiiteenth year of Henry VI L (1 joo 1401,) 

, a severe plague in London i.iused Ihe 1 ing to ivl ire to ( .ilais. 

1 Ihe 10th century was not more Iree from plague than the i-,th. 
SimultaneoM-lv with a terrible pestilence which is reported to 
have nearly depopulated China, plague prevailed out Germany, 

1 Holland, Italy and Spain, 111 the lust decade ol the lenturv, and 
revived at various ; lines m the lsrsl hall. In 1520 then* was plague 
• 111 Edinburgh; in London in 1547 1440, .md :i: f ,nn 1 4 |/- i -,.pS ; and 
also 111 the north of 1 upland, though ]>robably not absent, beiore. 
Some oi the epidemic-, oi this p'-nod in lt.dv and (.ermany are 
; known by Ihe .'mounts ol eminent physicians, as Yochs, iwacastor, 

: Men urialis, Borgarucci, Ingrusaa, Mas-, ana, Aimti, cvc.,- whose 
■ writing-; are mqiorlaul because ihe ouestion ot loutagion l:rst 
began to be raised, and also plague had to be distinguished lioni 
tophus I e \ e r , which began m this century to appear jii I'.urope. 

The epidemic ol i.5 , M , 5 , >4 in London and Engl. ml was very 
! severe, n thousand dying weekly in London. 1 1 1 B.iris ;ibout this 
time plague was an everyday occurrence, ol which some were less 
at raid than ol a headache (Borgarucci). In 1 -;;<*, 200,000 persons 
died m Mo -.cow and Lhe neighbourhood, in 1472, 40,000 al Lyons; 

, in 15(18 and 1571 phigm* was at Edinburgh, and 111 1570 at New 
’ cavtle. Whin, however, in 1575 a new’ wa.ve ol plague passed over 
Europe, its origin was referred to ('oiistant inople, whence it was 
said to have spread by sea to Malta, Sicily and Italy, and bv land 
through the \1istr1an territories to Germany. Others contended 
that the* disease originated lot .illy; and, indeed, considering previous 
history, no importation of plague would seem nece-.sa.rv to explain 
its presence in Europe. Italy siilfered severely (Venire, in 1570, 
lost 70,000); North Europe not less, though later; London in 
1580 1582. hi 158-, Breslau wit lies’- eel Ihe most destructive 
plague known in it.-, history. T he* great plague* ol 1 ,0’, in London 
seems to have been a part ol the '.aim* epidemic, which was hardly 
extinguished by ihe e nd ol the cenl nry ,• and is noted in London 
1 again in 1 -400. (hi the whole*, Lius century shows a decrease ot 
plague in Europe. 

In t tic* lirst halt of the 17th century pkigue was still prevalent: 
in Europe, though considerably less so than in tile middle ages. 
In the second half a still greater dec line* 1-, observable, and by the 
third quarter tin* disease had di- appeared nr was disappearing from 
a great part of western Europe. The epidemic's in England will 
be most conveniently considered in one* series, from this tune. 

| Yochs, ()}>u:,i itliun dc pesttlnitia (1547); l'raca.-torins, " He 
I (.‘ontagioiic, Ac.,” Opera (Venice, 1 444); Micron. Men urialis, De 
! pestr, f'raesertnn de Vciieta it Datum nil (Basel, 1477); Prosper 
Bnrgn.ru Inis, De pestr (Venice, 13ns), Svo; Filippo Ingrassia, J ic 
format ione del pc A if era niorho . . . Dalermo e . . . win a di Snihu 
(i47-)-i470, | to, Ealeriuo, 1470-1477); A. Mns.snria, De peste 

(Venice-, 1597); 1 henuedes \micus, Ires hut tat a s (Venice 1 , 1500), 

1 jto; Virlor ile Bouagc'iit ilais, Dei cm proldemata dr frde (Venue, 
144U), Svo; Georgius Agrimla, De pete Idjri ties (Basel, 14511, •^v ,> - 
I he works of English jihv-icia-’is of this |u*riod a. re ol little medical 
value; but Lodge's 1 realise of the Diague (London, iboj) deserves 
' mention. 
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onwards wc have the guidance of the " Pills of Mortality ” issued 
in London, which, though drawn up on the evidence ol ignorant 
persons, ;i re doubtless roughly true. The accession ol James I. in 
1O05 was marked by a very destructive plague which killed 38,00*1 
in London. I11 tins and subseijuenr years the disease was widely 
diltused in England — for instance, Oxford, Derbyshire, Newcastle, 
it prevail' d at the same tune in Holland, and had chine so some 
years previously in northern Germany. In the same year (1**03) 

I, 000,000 persons are said to have died of plague 111 Egypt. T ins 
plague is aid to have lasted eight years in London. At all events 
in 1(109 \\«‘ have the second great plague year, with a mortality ol 

II, 785. Alter tins there is n remission till about i(>20, when plague 
again began to spread in northern Europe, especially Germany 
ami Holland, which was at that time ravaged bv war. 1**2-, (the 
year ol Pie siege of Breda in Holland) is the third great London 
plague with 35,317 deaths though the year JO24 was remarkably 
exempt, and 1 02b nearly so. In 1**30 was the great plague of 
Milan, described by Kipamonti. 1 In 1(132 a severe epidemic, 
apparently plague, was in Derbyshire. 103O is the lourtli great 
plague year in London with a mortality of 10,400, and even in the 
next year 30S2 persons died ol the same disease. The same year 
7* >00 out of 20,000 inhabitants of Newcastle died of plague*; m 1**35 
it was at Hull. About the same time, 1034 1**37, plague was pre- 
valent in Holland, and the epidemic ot Nijmwegen is celebrated 
as having been d (‘scribed by Diemerbroec lc, whose work (T racial us 
(ic peste, Bo, 1**41 1665) is one of the most important on the subject. 
The English epidemic was widely spread and lasted till 1O47, in 
which year, the mortality amounting to 3597, we have the tilth 
epidemic in London. The army diseases of the Civil Wars were 
chiefly typhus and malarial fevers, but plague* was not unknown 
among them, as at Wallingford Castle (Willis, “ Of Leavers,” 
II orhs, ed. 1 < >8 1 , ]>. 131) and Dunstar Castle. Erom this time till 
1 00 j lilth* was hoard ot plague in England, though it did not cease 
on the- ( ontinent. In Ireland it is said to have been set'll lor the 
last time in 1 (*50.- 

In io-,o one of 11 i<‘ most destructive of all recorded epidemics 
in Europe raged in Naples; it is said to have curried oil -500,000 
persons in the' spare of five months. It passed to Koine, bill there* 
was much less latal, making 14,000 \ictims onlv a result attri- 
buted by some to the* precautions and sanitary measure's introduced 
by Cardinal Gastaldi, whose* work, a splendid folio, written on 
this occasion [Tv at tains de aentenda ct pm/hgani/et /vs //• / mlilito - 
legal is, Bologna, 1**84) is historically one ol th** most important 
on the subject ot quarantine, Ac*. Genoa lost oi»,i»<»t* inhabitants 
from tin* same disease, but Tuscany remained untouched. The* 
comparatively limited spread of this frightful epidemic 111 Italy at 
this Tine is a most noteworthy fact. Minorca is said to have been 
depopulated. Nevertheless the epidemic spread in the next lew 
years over Spain and Germany, and a little later to Holland, where 
Amsterdam in 1 *** > 3— 1 < »* > j was again ru\agcd with .1 mortality given 
as 50,00c*, also .Rotterdam and Haarlem. Hamburg su tiered in 
1 * a » p 

The Great Hague oj London. — The preceding enumeration will 
have prepared the reader to view the great plague of 1664-1665 
fireat in its true relation to others, and not as an isolated 
Plague of phenomenon. The pre* edmg years had been unusu- 
i.ondon ally Ire** Irom plague, and it was not mentioned in 

the bills of mortality till in the autumn of i6t>f (Nov. 2) a few 
isolated casts were observed in the parishes ul St Giles and 
St Martin's, Westminster, and a few occurred in the following 
winter, which was very severe. About May 1O65 the disease 
again he* aim* noticeable, and spread, but somewhat slowly. 
Boghurst, a contemporary doctor, notices that it crept down 
Holborn and took six months to travel Irom the western suburbs 
(St Giles) to the caster;! (Stepney) through the city. The 
mortality rapidly rose from 45 in May to 590 in June, 6137 in 
July, 17,056 in August, 31,159 in September, alter which it 
began to decline. The total number of deaths from plague 
in that year, according to the bills of mortality, was 68,596, in 
a population estimated at 460, 000, ‘ s out ol whom two-thirds 
are supposed to have fled to escape the contagion. This number 
is likely to be rather too low than too high, since of the 6452 
deaths from spotted lever many were probably really from 
plague, though not declared so to avoid paintul restrictions. 
In December there was a sudden fall in the mortality which 
continued through the winter; but in 1666 nearly 2000 deaths 
from plague are recorded. 

Josephus Kipamoiitius, De pc sir anni r 6 jo (Milan, 1O41), .|tu. 

- lor this period sec Index to Renicmhrancia in Archives of Citv 
of London, f (Londpn, 187S) ; Richardson, Plaque and Pesti- 

lence in North of England (Newcastle, l«X-)2). 

• ! G Taunt, Observation s on the JJdls of Mortality (jrd cu., London, 
1**65). • 


According to some authorities, especially TTodgcs, the plague 
was imported into London In bales of merchandise from Holland, 
which came originally from the Levant; according to others a 
\yas introduced by Dutch prisoners of war; but BoghurM 
regarded it as of local origin. H is in favour of the theory that 
it spread by some means Irom Holland that plague had been all 
but extinct in London for some seventeen years, and prevailed 
in Holland in 16**5 *664. Hut from its past history and local 
conditions, London might well he deemed capable of producing 
such an epidemic. In the bills of mortality since 1605 there are 
only three years when no deaths iron! plague are recorded. 
The uncleanliness of the city was comparable to that of oriental 
cities at the present day, and, according to contemporary 
testimony (Garencieres, Angliae flagellum, London, 1**47, P* 85)1 
little improved since Erasmus wrote his well-known description. 
The spread ol the disease only partially supported the doctrine 
of contagion, as Boghurst snvs : “The disease spread not 
altogether by contagion at first, nor began only at one place 
and spread further and further as an eating sore doth all uwr 
the bodv, but It'll upon several places of city and suburbs like 
; rain." In fart dissemination seems to have taken place, as 
usual, by the conversion ol one house after another into a focus 
of disease, a process favoured by the fatal custom of shutting 
! up infected houses with all their inmates, which was not onlv 
i almost equivalent to a sentence of death on all therein, hut 
caused a dangerous concentration of the poison. 'The wed- 
1 known custom of marking such houses with a red cross and the 
i legend “ God have merer upon 11s !” was no new thing: it is 
lound in a proclamation in the possession of the present writer 
dated i6gr; and it was probably older still. Hodges testifies 
to the futility and injurious effects of these regulations. The 
lord mayor and magistrates not only carried out the appointed 
. administrative measures, but looked to the < leanliness of the 

• city and the relief of the poor, so that there was little or no 
actual want; and the burial arrangements appear to have Inert 
well attended to. The college of phvsieiuns, by royal command, 
put forth such advice and prescriptions as were thought best ior 

• the emergency. But it is clear that neither*lhcse measures nor 
medical treatment had any effect in checking the di aase. Eajjly 
in November with colder weather it began to dc< line; and in 
December there was so little fear of contagion that those who 

j had let! the 1 itv “ crowded back as thick as they fled." As lias 
I often been observed in other plague epidemics, sound people 
| could enter inlected houses and even sleep in the beds of tho-e 
who had died of the plague “ beiore they were even cold or 
cleansed from the stench of the diseased" (Hodges). The 
svmptoms of the disease being such as have been generally 
observed need not be here considered. The disease was, as 
ahvavs, most destructive in squalid, dirtv neighbourhoods and 
among the poor, so as to be ealled the " poor's plague.” 'Those 
who lived in the town in barges or .-hips did not take the disease; 
and the houses on London Bridge wire but little affected. Of 
those doctors who remained in the city some eight or nine died, 
not a large proportion. Some had the rare courage to investigate 
the mysterious disease by dissecting the bodies of the d< ad. 
Hodges implies that he did so, though he left no full account of 
his observations. Dr George 'Thomson, a chemist and a disciple 
of Van Ifelmont, lollmvcd the example, and nearly lost hi- li'e 
by an attack which immediately followed. 1 

The plague ol 1**04 was widely spiead over England, and was 

•* On tin* j>lngu<* ot 1005 e With Hodges. / ,<1 i:i><!rq:a pestis 
nuperae a pud populum londint ir^em narvatin (London. 10721 8vo — in 
English l>v *.>mti( v (London, 1720), (the chief autlionfv); 
or an Experimental Relation of the last Plague in the * itv of l.onifon, 
by William BoghurT. apothecary in St Giles's in-the -loeld- (London, 
lOOO) — n MS. in British Mum-iiiti (Sloajn* 340). cont..ini-i» im- 
portant details; George Thomson. AOIMOTOMIA. or He Pest 
Anatomised, «Svn (London. tooo); Sydenham. “ l*< luis pi -tilt utialia 
et pestis aniiorum 1005 ioo*>.'’ Opera, ed. Gteenhill, |>. 90 (London, 
1844); Collection of Sparer Pieces <01 tin Plagui m (London, 

| 1721), Svo; Defoe's fascinating founnd of a Citizen 'which should 
! 1m* read and admired as a liction. but accepted with caution as 
| history; T? Vincent (minister ot the gospel), (,yd’s Terrible Voice 
in the City, 8vo (L* a don, 10**7); Calendar of Paper's (1C05- 

ioo*>; “ Domestic ” senes;, by AL L. Gmeu. 
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generally regarded as having been transmitted from Txmdon. as it \ 
appeared mostly later than in the metropolis, .uid in many eases tin- ! 
importation by a partieular person could be traced, Places near ! 
London were earliest affected, as Brentford, Greenwich, Deptford; I 
but in July or August 1(1(15 it was already in Southampton. Sunder 
land, Newcastle, Ac. A wider distribution occurred in the next 
year. Oxford entirely escaped, though the le^ideiue oi the court 
and in constant communication with London. The exemption was 
attubuted to cleanliness and good drainage. 

After 1000 theic was no epidemic of ]>l,igue in London or anv 
part of England, though sporadic case- appeal 111 bills ot 11101 lah’v ! 
11 p to 1070: and .1 column filled up with o was left till 170c j 
when it linally disappeared. The disappearance of plague m 
London was attribute'll to the (beat lure, but no Midi cause existed 1 
in other cities. It lias also been ascubcd to quarantine, but n > 
e lice live quarantine was established till 1720. s.> that the cessation 
of plague in England must be regarded as spontaneous. 

J hit this was no isolated fact. A similar cessation ot plague was 
noted soon after 111 the greater part of western Europe. In 1000 a 
seven ■ plague raced in Cologne and on the Khiiic, whu.h was pro- j 
longed till 1070 m the district. In tile Netherlands there w.is j 
plague in 1007 -1000. but there are no detinue notices ot if after 
1072. K: am e saw the last plague epidemic 111 1008. till it reappeared 
in 1720. In the veals 1r.75-it.8y a mw plague epidemic appealed 
in north Alima, Turkey, Poland, Ilunrarv. Austria and (aim.iiiv. 
progressing neruilv nortliwaid. Malta lost 11.000 peisons in 
1 r » 7 3 . I'he plague ut Vienna in 1079 was \ erv s* vere. c.ui-ing 

70000 or probably more cl. atli.s. Prague m Tt.Sr lost 8^000 bv 
plague, Dn mIi'ii was nttected in it.So, Magdeburg and Halle in 
1082 in the hitler town with a mm tali: v oi | a>7 out of a popula- 1 
tion of about iooom, Many north German cite-s -u t i about 
the same time; but in n>8; the placm- div-pnc-ared fnun Germany 
till the epid«*inic of 1707. In 'spam it e«a-<-d about i « >s 1 ; m ltalv 
ceitain title- were at tackl'd till the end of (lie century, but not 
later flln -« In 

Panne in tks rs!h Centmv \i the beginning of this period 
plague was very prevalent 111 ( on -tarn ir.ople and along the Danube. 
In 1 70 > it caiisi. d great de-t ruction m the Ukraine. fn 170} it 
began to spread tlinurjli Poland, and later to Sih d:i. Lithuania, 
Prussia anil a gnat pan of Get many and Sc.mdmav ia In Prussia 
and Lithuania 284000 person., pc : 1- L.< n ; Dantzig. Hamburg and 
o* la -r northern titles sullc 1 « d a wri Iv. (. np< nli igi 11 was attacked 
in 1 7 t r \ J11 ‘■si oi. |\hi*lm t her*- was a mo T t * ! 1 1 v 1 i 40,000, (Vilalii 
T>la« near Prim-wick Do 0 E, m.irk. 1 tlie wc*-f«in limii ol the 1 
epidemic; and choleia was arre-ted at. the same ‘-not m later wars I 
(Ha-er) . 

At the same tim*«the plague spread westward fiom the Danube I 
tr» Transyh ania and Styna. ami (171P appeared in Austria and ! 
Htrtiemia, causing great mortalit v in \ n nna. Thence- it passtd j 
Plague and Kati-bon -to the loimer, po-sibb' to th - latter, almost j 
certainly innveved by hmn.m inti rumoe, 1 hi-, city (12 I'..) was ! 

the western limit reucJnd in this year. Ila-ei stales th.it the ! 
plague disappeared ev« rvw here in Emope all* r the great hunicane ; 
of the 27th ol February r 7 r | . i 

In 1717 plague raged severely in (.Yin-taut innple; and in T710 1 
it made a pe-h pn.giess vv- t v..,id into Tr.msyb. ani.i. Hungary, 
Gain ia and Poland, but not bother 'about 20 E.). It thus 

appears t he 1 •■.»« !i -me li el a ni'.ir e.ist«-i ly we-t< ui 

limb, and that the giadual narrow 111:; oi tin range of plague, which 
began in tile 17th century, was -.till >.'nnvf on. 1 

Tins process suit. -ivd a te mporary nu< ri upt ion by the oufbreak j 
of plague of southern Tram •• m 1/20 1722. In 1720 Mar-eilEs j 
became a ffec ted with an epidemic plague*, the origin ot vvhi'li u.a ; 
attubuted bv some to contagion thioiuh ike ship ot a Uaptain ! 
Chataud which arrived on the 2<>tli * .1 May 1720, fiom where ! 

plague at that time time prevailed, though not epidemically when 1 
lie sailed. Six of the* crew had died on the voyage to Leghorn, 
but the disease was declared not to be plague. Cases ot plague 
occurred, however, on the- ship, and on the 22nd of June- among 
porters unloadin'.' the cargo. Heme, aetordin-j to beh'\ers 1:1 
contagion, the elisea.se passed to families m tin “old town" the 
poorest and unhejlthiest quarter. In the meantime- other ships 1 
had arrivf'd from Sviia, whi« h were put in quarantine. According 
to others the- plague arose in Marseilles lrom local causes; and ’» 
c^ntly discovered data show 7 that suspii ions cases of contagious I 
disease occurred in the town before- the arrival of Ontnud's ship 1 ! 
Opinions were divided, and tin- evidence appear.- even now ncarlv ■ 
b.danceel, though tin- help vers in contagion and importation 
gained the victory 111 public opinion. The- pestilence was fearfully 
severe*. Thousands of unburnd corpses tilled the streets, and 111 
all 40,000 to Go, 000 persons were carried off. In December 1721 
flu.* plague passed away, though isolated cases oeeurred m 1722. 
It passed to, or at lexist broke- out m, Arh-s and Aix in 1720. causing 
great mortality, but in Toulon not till 1721, when it destroyed 

1 Relation jjisloriqne de la pcste de Marseille (Cologne, 1721, 
Paris, 1722, Ac.); Chicoyncau, Vernv. At.. Observations el reflexions 
. . . de la peste (Marseilles, 1721); Chitovin-au, 7 raitc%de la pcstc. 
Paris, T744}; Littr6, article "Peste/* in Dictiunnaire do medicine, 
xxiv. (Paris, 1841). 


two-thirds of the population. The epidemic spread generally 
over Provence, but not to other parts ot Trance, notwithstanding 
that, as confessed by D Antrechaus, consul ot Toulon a believer 
111 the exclusive power of contagion, there were abundant oppor- 
tunities. The disease was in fact, as in other cases, ell- limited. 
In all 87.(150 persons are saiel to have dicnl out oi a population of 
nearly 250,000." 

This great epidemic caused a panic in England which led to the 
introduction (under Mead's advice) of quarantine 1 emulations, 
never previously enforced, and also led to the publication ol many 
pamphlets. Ac., beside Mead's well-known Discourse on Pestilential 
Contagion (London, 1720). 

Plague in N mix in An outbreak of plague at Messina 111 

t 7-1 4 is important, not only tor its fatality, but as one ol the strong- 
est cases m favour ot the theory oi imported contagion. Messina 
had been liw lrom plague since 102 }. and the Sicilians p ided them 
selves on ihe rigour of the quarantine laws which vv» re 1 bought 
to have preserved them. Ill Mnv 1745 a vessel arrived .rnin Coriu, 
on board ot which had occurred some suspicious deaths Hie ship 
and cat go wei e I m 1 ill, but soon after cases ol a suspicious form 
of disease were observed in the hospital and 111 the puniest paits 
ot the town; and in the summer a Icartul epidemic ot plague 
developed itself which destroyed jo.ooo ot 50.000 p> r-oiis, and 
then became extinct without spreading to other parts ol Sicily. 

>/• tead of Phi^ite fiom the Pits/. — independent of the episodes ol 
Marseille's and Messina, the spread ol plague from tin least con- 
tinued to exhibit the' abov e- meiit lonc'd law ot limitation In 17 48 
1711 the disease was in the Ukraine, Ihniearv. the boicn-isot Parn- 
i<«la Moravia ami Austria, extending along the (at pat hums as t , 1 1 
as Poland (20 IT), and also m Lukonina (25 E.). I‘ lasted till 
T7|-), and then dis.ippc-.ired tnuu those parts loi nltecui years. In 
17.-1 5 1 757 pl.i gue prevailed in parts of European Turley, whence' 
it on one occasion extended into Tiunsvlvamn. 111 the neighbour- 
hood ol Uron-tadt. where- it was che-eked (2*y5* E.). J 

In T,;oa < 1 '-U ue tn e pl.ig.ue .nose in Moldavia elmiiig the' Kusso- 
Tuikish War, and shorlly alleiwatds 111 Wallaihu, appafcntlv 
eiii h'lnie in the' former country at least. It allot led a!-o Tian-vT 
vaiua and part ot Hungary, and still more seve'rely I’oland, but 
was c< ui lined to I'odoha, Volhvma, tin* l. krame and east Galicia 
( -, 'E.) not e v e-n pencil. itmg as tar a- Warsaw. Al 1 e*i des< roving, 
it is said, son, 000 pci-iuis. and without being e heel:* cl In any 
cpi.iranl me regulations, the 1 plagu tin -cl out linaliv m March 1771, 
being rematkablc for its slicjt l elmation and s])oiitaneuu ■ limitation 
(lla-er). 

In anol her dirce i 1011 t he’ plague spread over Little- Kw-sia in 1770. 
and desolated Kic-tt, while m the next veni it biokc out in Moscow 
and ])l'od lie eel one of l lie most < lest 1 ue. live' epidemics o| model 11 
times. More* than 50,000 pe-rsons, nearly one-lourlh of Hie- popula 
turn, vveie e ained otl. 4 

1 he* iemaiiung European pl.igue-epiele-mics ol the iStli cc-nturv 
were nu'ons Je i.iblc-, hut on that v ei v aeeomit noteworthy. Tun 
sylvama was again ulleclecl m 178-,, Slavonia and 1 lvonia (a 
disfuet of c-astein U.ahcia) 111 j 705 1 70* > (25 E.). \*ollivnia in 

1708. The disease, while reappearing 1*1 the- seals oi f lie* te-nihle 
<-arli<‘r ejinh-mirs, was more- limited in its range* and ol shorler 
duration.-'' An epnlemu in Dalmatia .11 178^-178} is noteworthy 
111 connexion with late-i out bie-aks :ii l he' same region. In the- last 
V e. 1 1 s of I he- c eiil in v ( i , - 1 800) there v\;is ;i new epidemic m Syria 

and Egypt, where it affected the Trench and afterward- the English 
army. 

Plague in the n)th Century . — Hague appeared at Cunstanti 
nople in 1802-1803. about the same time in Armenia (Karr), 
and in rSoi in Bagdad. It had prevailed since 17(48 in 
Georgia and the C aucasus, and in 1803 1 Sot » began to spread 
fiom the north of the ( ancastis into Russia, till in 1806 it was*, 
established at or near Astrakhan, and in 1807 reached Xarcfi, 
200 111. higher up the Volga. These* localities arc interesting 
as being near those where plague appeared in 1877-1878. 
It is also said to have entered the government ol Saratov, 
but probably no great distance.'’ The plague remained in 
the Caucasus and Georgia till 18114 at least. In 1828-1831 it 
was in Armenia, and again in 1840-1843, since which time it 
has not been heard of in that country. 

" D'Ant re-chaus, Relation ( /r la peste de Toulon en ryji (Paris, 
1 7 ») ; G. Lambert. Histone dr la pcstc dr Toulon en iyji (Toulon, 
1801), quoted bv I laser, Orsch. dev epideni. Hrankh. 

’• Adam Clicnot, Abhandlung von dev Pest (Dresden, 1776); J)r 
Peste (Vienna, 1700). 

1 Samoilowitz, Mtnwire sur la peste en Russia, r/yt (Paris, 1783); 
Mcrtens, De la peste en rjyr (Paris. 1784). 

Lorinscr, Pest des orients (Berlin. 1837) p. 103; Sc lira ml. Pest 
in Svnnien, 1795 (2 veils.. Pesth, 1801). 

'■ From the annals of the Moravian community of Sarepta 011 
the- Volga, (icschichtc dev 13 ruder-O cine hide Sarcfda , by A. Glilsch 
(Sarepta and Berlin, 18O5); ' l I b ° Tliolozan, Epidemics dc pcstc du 
Caucasc (Paris, 18794. 
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In iScX plague was at Constantinople, in 1800 at Smyrna. 
In 1812 was a more general epidemic affecting these places and 
also Egypt. An outbreak at Odessa is supposed to have been 
brought from Constantinople, and thence to have passed to 
Transylvania. I11 1813 a severe plague at Bucharest is sup- 
posed to have been brought from Constantinople. About the 
same time plague prevailed in Bosnia, and is supposed to have 
passed thence to Dalmatia in 1815. Jn 1813-1815 it again 
appeared in Egypt, and once more invaded the continent of 
Europe in Albania and Bosnia. Two insular outbreaks, Malta 
in 1813 and Corfu in 1815, attracted much attention as being 
both thought to be cases of importation by sea- 1 rathe, 1 and 
there sc< 111s good reason tor this opinion. 

A panic spread through Europe in 1815 in consequence of an 
outbreak in iSoja on the eastern coast of Italy. According to 
one view it was imported Jrorn the opposite coast of Dalmatia, 
though no definite history of contagion was established; accord- 
ing to others, it originated endcmieally in that place. It 
remained, however, strictly confined to a small district, perhaps 
in consequence of the extraordinarily rigorous measures of 
isolation adopted by the Italian government. I11 1828 an 
isolated epidemic appeared in Greece in the Mnrca, supposed to 
have been brought by troops from Egypt.- In 1823- 1X25 an 
outbreak took place at TutchkolT in Bessarabia; the town was 
strictly isolated bv a military cordon and the disease did not 
spread. Cronstadt in Transylvania was the scene of a small 
outbreak in 1X28, which was said to be isolated bv similar 
measure '' ( I .onnser). A iar more serious epidemic was connected 
with tlu‘ campaign of the Russian army against Turkey in 
1828-1820. Moldavia, Wallachia and Bessarabia were widely 
affected : the disease broke out also in Odessa and the Crimea, 
and isolated cases occurred in Transylvania. The most 
northerly points reached bv the' plague were neat* ( 7 crnn\\ it/, 
on the lrnnticrof Bessarabia and Bukowina, and its limitation 
was as before attributed to the Russian and Austrian military 
cordons. 

In j 83 t another epidemic occurred in Constantinople and 
Roumelia; in 1S37 again in Rnumclia and in Odessa — its last 
appearance in these regions, and the last on the European 
continent except an isolated outbreak in Dalmatia in 1X40, and 
one in Constantinople in 18 ji . 1 

The plague-epidemics in Egypt between 1844 and 1835 are 
very important in the history of plague, since the disease was 
almost for the first time scientifically studied in its home bv 
skilled European physicians, chictlv French, 'flu: disease was 
found to be less contagious than reported to be bv popular 
tradition, and most of the French school went so far as to deny the 
contagiousness of the disease altogether. The epidemic of 1833- 
1845 was not less destructive than many of those notorious 
in history; but in jS.j j-iXy; the disease disappeared. 

In 1X^3 plague appeared in a district of western Arabia, the 
AsTr country in north Yemen, and it is known to have occurred 
in the same district in 1.815, as it did afterwards in 1874 and 
1S7Q. In 1874 the disease extended within four days’ march of 
Mecca. From the scantiness of population the mortality was 
not great, but it became clear that this is one of the endemic 
seats of plague/' 

In June 1858 intelligence was received in Constantinople of an 
outbreak of disease at the small town Benghazi, in the district 
of Barca, province of Tripoli, North Africa, which though at 
first misunderstood was clearly bubonic plague. From later 
researches there is reason to believe that it begun in 185b or in 
1855. The disease did not spread, and ceased in the autumn, to 

1 Faulkner, On the Plague in Malta (London, 1S20), 8vo; J. IX 
Tally, History of the Plague in Malta , Goro, Corfu ami Cephahmia 
(London, 1821), Svn; Whitt*, ' t reatise on the Plague (at Corfu) (London 
18 17) ; Calvert, “ O11 the Plague in Malta, 1813," Med.-Chi. Trans- 
actions vi. I. 

" L. A. C.ossc, Relation de la peste en Grdce, (Paris, 

iSyS). 

:t Lorinser, I'est des orients, p. 310. 

4 Eor the authorities, ser^IIaser, Op. cit. 

B J. X. Radclille, Report of Local Government Board 1S79-1SS0, 
suppl., p. .{ 2. 


return with less violence in 1859, w r hen it died out. In the 
autumn of 1X75 it returned, but came again to a spontaneous 
termination. 6 

After the epidemic of Benghazi in 1856-1850, plague was next 
heard of in the district of Maku, in the extreme north-west of 
Persia in November 1865. It occurred in a scattered population, 
and the mortality was not absolutely large. 7 

In 1867 an outbreak of plague was reported in Mesopotamia 
(Irak), among the marshes of llindieh bordering on the lower 
Euphrates. The epidemic began in December 1 866 (or probably 
earlier) and ceased in "June 1867. But numerous cases of non- 
Jatal mild bubonic disease (mild plague or fastis minor) occurred 
both bet ore and after the epidemic, and according to Tholozan 
similar cases had been observ ed nearly every year from 18^6 to 
1865/ 

The next severe epidemic of plague in Truk began in December 
1873. But Jacts collected by Tholozan show that peslis minor , 
or sporadic cases of true plague, had appeared in 1S6S and 
subsequent years. The outbreak of 1873-1874 began about 60111. 
tmm the origin of that of 1867. It caused a much greater 
mortality and extended over a much wider area than that of 
J867, including the towns ol Kerbela and llilleh. After a short 
interval it reappeared at Divanieh in December 1874, and spread 
over a much wider area than in the prc\ious epidemics. This 
epidemic was carefully studied by Surgeon-Major I’olvill.® He 
estimated the mortality at 3000. The epidemic ceased in "July, 
but broke, out again carlv in j.876, and in this year exl ended 
northwards to Bagdad and beyond. 'The whole area now 
affected extended 250 in. from north west to south-east, and 
the total number of deaths was believed to be 20,000. In 
JS77 plague also occurml at Sinister in south-west Persia, 
probably conveyed by pilgrims returning from Irak, and caused 
gieat mortality. 

After its customary cessation in the autumn the epidemic 
began again in October 1876, though sporadic cast's occurred 
all the summer. The disease; appeared in 1X77 in other parts ol 
Mesopotamia also with less severity than in 1876, but over a 
w ider area, being now announced at Samara, *a town 70 m. above 
Bagdad on the Tigris. The existence of plague in Bagdad or 
Mesopotamia was not: again announced till the year tSS|, wfien 
accounts again appeared in the newspapers, and in that July the 
usual official statement was made that the plague had been 
stamped out. 

In 1870-1871 it appeared in a district of Mukri in Persian 
Kurdistan to the south of Lake I rumiah (far removed from the 
outbreak of 1803). The epidemic appears, however, to have 
died out in 1871, and no further accounts of plague there were 
received. The district had suffered in the great epidemic of plague 
in Persia in 18211-1835. In the winter 1876-^7721 disease which 
appears to have be'-n plague appeared in two villages in the 
extreme north of the province of Khurasan, about 25 leagues 
front tlu; south east angle of the ( aspian Sea. In March 1877 
plague broke out in Keshl, a town of 20,000 inhabitants, in the 
province of Gbilan, near the Caspian Sea at its south-west angle, 
from which then* is a certain amount of trade with Astrakhan. 
In 1852 a verv destructive plague bad carried off half the 
inhabitants. In 1877 the plague was very fatal. From March 
to September 3000 persons were calculated to have died. The 
disease continued till the spring of 1878. In 1877 there was a 
doubtful report of the same disease at Astrabad, and also in some 
parts near the Terso-AIgban frontier. In 1878 plague again 
occurred in Kurdistan in the district of So-u j-Bulak, said by 
'Tholozan to be the same as in the district of Mukri where it 
occurred in 1870-1871. These scattered outbreaks of plague in 
Persian territory are the more remarkable because that country 

Tholo/an, La J’ede en Turquie dans les temps modernes (Paris, 
1XX0). 

7 j. Netten Kadelitfe, Report of the Medical Officer of the Privy 
Comic l, &c. (187s): also in Papers on Levantine Plague, presented 
to parliament (1870), p. 7. 

8 Tholozan, La Peste en Turquie , p. 86. 

9 Sec hi* report cited by Radclille, Papers on Levantine Plague 
(I'V'J)- 
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had been generally noted lor its freedom from plague (as com- 
pared with AMaue Turkey and the Levant). 

A tew cases t »t plague omirred m January 1S77 at Baku on 
the west shore of the Caspian, in Russian territory. 1 

An outbreak of plague on Kuropean soil in 1S7S 1870 on the 
hanks ul the Volga mused a panir throughout Kurope.- In 
the summer of 1S77 a disease prevailed in several villages in 
the neighbourhood ut Astrakhan ami in the cits itself, which was 
clcarls a mild form of plague (p-s/is minor). It caused no j 
deaths (or only one due to a complication) and died out appar- | 
ciitiv spontaneously. An official physician, !)r Kastorskv, who ; 
in\ estimated the matter for the government, declared the disease , 
to be identical with that prevailing in the same year at Resht | 
in Persia; .mother phvsiciau, Dr janizkv, even gave it the name 
of fustis In October 1878 some eases appeared in the 

slum La o'- Cossack military settlement ot Yetlanka, 130 m. 
from A.-tr.ikluin on the right bank of the Volga, which seem to j 
have puzzled the physicians who first observed them, but on I 
the 30th ui November were recognized as being but the same j 
mild plague a.- had been observed the v ear before near Astrakhan 
bs Dr Donpncr. chief medical officer of the Cossacks of Astra- 
khan. Hi.-, report on the epidemic is ihc only original one we 
have. At the end ol November* 1 the disease became suddenly 
more severe, and mo.st of those attacked died; and from the 21st 
ot December it became- still more malignant, death occurring in 
some 1 uses in a tew hum’s, and without anv buboes being formed. 
No case ot recovers was known in this period. At the end ol 
the vear it r.insPv dei-lined, and in the first weeks ol January 
still more so. Tie- last death was 011 the 21th of January. In 
the sen 1 ud half «»f December, win n the dise.ise had alreadv lasted 
tw.» mo-iih.>. eases of plague occurred in several neighbouring 
villages, all of an extremely malignant tspe, so that in some 
places a’:’ who wen. attacked din]. In most ot these cases the 
disease b\g.m with persons who had bet 11 at Yetlanka, though 
tins \v,i.n not universalis’ establish'd. Tin* inhabitants of these 
villages, terrified at the accounts from Yetlanka, strictly isolated 
tic- sick, and thus probably checked the spread ol the disease. 
But it evidently suffered a spontaneous decline. By the end of 
Januirv there were no eases lelt in the district except at one 
village i Selitrennoye). where the last occurred on the oth of 
Febniarv. 'The total number of eases in Yetlanka. out of a j 
population ot about 1700, was 417, ot whom 3(12 died. Tn the , 
otie-r villages there were about 02 de.iths from plague, and not 
mure than two or three eases ot recovery. In consequence ol ! 
the alarm excited bv this appi arance nf plague upon Kuropean 1 
soil, most Kuropean governments sent special commissions to 1 
the spot. the British enmmissiom rs were Surgeon Major j 
Culvill and Dr J. F\ Pavnc*. who. like all the foreign commis- ; 
sinners, reached the spot when the epidemic was over. With I 
respect to the origin of this epidemic, the possibility ot its having j 
originated on the spot, as in Resht and on the Kuphrates in ' 
ve’-y similar situations, is not to be denied. An attempt was 
made to show that the contagion was brought home by Cossacks 
returning from the Turkish War, but on absolutely no evidence. 
In the opinion of Dr Payne tin* real beginning of the disease was 
in the year 1877, in the vicinity of Astrakhan, and the suddi n 
development of the malignant out of a mild form of the disease 
was no more than had been obse rved in other places. The Astra- 
khan disease maze have been imported from Resht or Baku, or 
may have been caused concurrently with the epidemics of these 
places by some cause affecting the basin of tine Caspian generally. 

Plaque, in India. — It us(d to be held as a maxim that plague 
never appeared east of the Indus; nevertheless it \v;is observed 
during lh 4 ' Tptli venture in more than one distinct centre in 
India. So long ago as rKi* the disease appeared in Gir/crat, 
K.Mvwar and Catch, “a Bo* tV.-e m-zrs of :- : <-ere famine.” 

* j. N'utiuii K.'ekli'fc, /?( /*/ ;/,; Tin l list oi re ih • la peste 

lul(, > <-/; Perse < Baris, 1871). 

" Sr »'■ Kadeliffo, Reports (1870 -iSSm; I lirsch ainl Soniiuorbrndt, 
f\ ■ * y, y in Astra-, han UWIin, 1 x.xm ; Zuhrr, 

La L '• r ! '.trakhan nt /g-e /?- t/ (Baris, 1 S ;- « » ) ; Colvill *.ud Bayne, 
Re pm * > f}'(- t.nyd President nf the ('nun if ' 1X70). 

■ 'i he d itr, 'i n • all reduc-d to n«*\ ' M '*!«*. 


It reappeared ear!) next year, in the same localits, when it 
extended to Sind as far as Hyderabad, and in another direction 
south-east as far as Ahmedabad and Dhollerah. But it disap- 
peared from these parts in 1S20 or early in 1821, and was 
not heard of again till |ulv 1836, when a disease broke out into 
violence at the town ol Pali in Marwar in Rajputana. it 
spread from Pali to the province of Meywar, but died out spon- 
taneously in the hot season ol 1S37. 'Hie origin of these two 
epidemics was obscure. No importation lrom other countries 
could be traced. 

In 1823 (though not officially known till later) an epidemic 
broke out at Kedarnath in Gurwhal, a sub-district ot Kuinaon 
on the s«>uth-\vest of the Himalayas, on a high situation. In 
1834 and 1S3O other epidemics occurred, whic h at last attracted 
the atte ntion of government. In 184(^-1850, and again in 1852, 
the disease raged very severely and spread southward. In 1853 
Dr Francis and Dr Pearson were appointed a commis. ion to in - 
quire into the maladv. In 187b 1877 another outbreak occurred. 
The symptoms of this disease, called mafia murrcc or malmmari 
by the nati\es, were precisely those 1 of oriental plague. The 
feature of blood-spitting, to whieh much importance had been 
attached, appeared to be not a common one. A very remarkable 
circumstance was the death of animals (rats, and more rarely 
snakes) at the outbreak of an epidemic. The rats brought up 
blood, and the body ol one examined after death by Dr Francis 
■ showed an affection of tile lungs. 1 

Oriental plague was observed in the Chinese province* of 
i Yunnan lrom 1871. and also at Pakhoi. a port in the Tongking 
! Gulf, in 1882 being said to have prevailed there at le.ist hlteen 
j sears. In both places the symptoms were the same, ot 
undoubted bubonic plague. At Pakhoi it recurs nearly ('very 
year." 1 

In 1880 therefore plague existed or had existed within ten 
vears, in the billowing parts of the world ; (1) Benghazi, Atriea; 
(2) Persian Kurdistan; (3) Irak, on the Tigris and Kuphrates; 
j (j) tin* A sir country, west mi Arabia; (5) on tin- lower Volga, 

| Russia: (U) northern Persia and the shores of the Caspian ; 
|(7) Kuinaon and Gurliwal, India; (8) Yunnan and Pakhoi, 
China. 

T,tTj-.IJ \ 1 uri*\ — S ee 11 *n • following works, besides those ;dr«'idy 
quo! <d : Kaminhis. Regime 11 mntnt epidnmam sue peslnn, .po, 
t 1 jo.j (m.uiv editions); Jacobus Soldus, Opus nisi^ne dc piste, 
j f o (Bologna, : 178); Alex. B.t-nedu las, l>e ol-sn eatume in pestilentm , 
j t o (Ve nice, i-|o*d; Nicolaus Massa, Or !el>re peAih nlia , 4 to (Venii e, 
Acd; F lor.i vanti, Re-nnenlo della pe-de, 8vo, Vc'nice, 1 ->-,(>; 
John Wood. 1.11, ihc 8 urtann’s Male, lolio (Loudon, \ .ul 

lleluuuU, tumulus pcAts, 8\<i (Cologne, x 1 >4 | , at.); Mutalon, 
I hil/ufa d< l eoecnio della Juste, Modena, 1714; John Howard, 
An A'.cnitn* of 1 a :a.retto t \, in Lurope , Ac., jto (London, 17811); 
L > atrick Bussell, A l httlisc of the P/uf’ue, ,po (London, 1701); 

I liomas Hancock. Researches into the laws of Pestilence, evo 
(London, 1821); Pod ere, / eeons suv les i pidemirs, Ac., .j vols. Svo, 
Paris, 1822-182 j); Segnr hnjH'vron, Ret here lies histoni/ues, Ac., 
.'in- fa peste, 1857]; lbdard, la /Wc m /entitle, 8vo (Paris, i8g)); 
Griesinj'a r. Die 7 1 / jeitionskvaiihhnU n (2nd ed., Svo, Erlangen, 
i8o.p. (J. F. P.) 

History since /SSo. 'J’hc most striking feature of tin • early 
i history of plague summarized above i* the gradual retrocession 
of plague from the west, after a series ol exceedingly destructive 
outbreaks extending over several < < nl iiries, and its eventual 
disappearance from Kurope. It aj»pears to have come to a 
sudden end in one country ;ifb r anollu-r, and to have lieen seen 
there no more. 'Those 1 \ 1 ■ i.mst to the west were the first 

1 On Indian plague, see Eramis, 7 runs. Ppideni. >>or. land. 
iv. 407-^08; |o!m Alurr.iv, ibid., vol. iv. pari 2; |. N. K'adiJi ll<*. 
Reports of I oi at Oo.rnimenf Roatd( 187^, 187(1, TS77 and lor 1870- 
i i s Si >) ; J\n hamevtarv Papers (18711); Frederick T'orbes, On Plante 
in Xorth I 1 V -7 Proeimes of India ( I Edinburgh , jSjo) (l)iv,*rta- 
, lion); Ilir.ih, llnucVauh d t y hutoi isi hen i*coi'J. Patholmne, i. 200 
j (1 8(.».), (Fug. trails, bv Creighton, London, i88p; Ibcker's I ofhs- 
1 Aranh/iritrn des Miltetafters (Berlin, 1805), p. 101; Webb, Pathol, - 1 a 
>n lira (2nd ed., (ahuila. i8pS). 

• See |. N. KjmIi lilli N Report lor 1870 iS8u, j>. .p; ; Alanson in 
Report s If Imperial ( h/aese ( ustoms, special scries No. 2, lor luilf- 
ve.il- eiifled 1 lie pst n! March 1878, 13th issue (Slianghai) ; Lqwrv, 

\nti-s on F.piih'mic I>is'-ase at Pakhoi ” (1882), il>id., 24th issue, 
! p. 41. 
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to he free? 1 from its presence, namely, England, Portugal and 
Spain, from all these it finally disappeared about t(>So, at the 
close of a period of pandemic prevalence. Northern and central 
Europe became Iree about 1714, and the south of France in 
t; 2 2 . The last outbreak in northern Russia occurred in 1 770. 
Alter this plague only appeared in the south-east of Europe, 
where in turn it gradually died away during the lirst half of the 
loth century. Jn 1841 its long reign on this continent came to 
an end with an isolated outbreak in Turkey. From that time 
until quit'* recently it. remained extinct, except in the Fast. 
Th(» province of Astrakhan, where a very small and limited out- 
break occurred in 1 S7S, is politically in Europe, but geographi- 
cally it belongs rather to Asia. And even in the Fast plague 
was confined to more or less clearly localized epidemics; it showed 
no power of pandemic diffusion. Jn short, if we regard the his- 
tory of this disease as a whole, it appears to have lost such 
power from the time of the Great Plague of London in 16(15, j 
which was part of a pandemic wave, until the present day. 
There wa.-* not merely a gradual withdrawal eastwards lasting 
nearly two hundred years, but the outbreaks which occurred 
during that period, violent as some of them were, showed a 
constanth diminishing power of diffusion and an increasing 
lendencv to localization. The sudden reversal of that long 
process ’■-< therefore a very remarkable occurrence. Emerging 
Irom the remote endemic centres to which it had retreated, 
plague has once more taken its place among the zvmotic diseases 
with which We-tern communities have to reckon, and that 
whii h has for more than a century been little more than a name 
and a tradition has become the familiar object of investigation, | 
carried on with all lhe ardour and all the resources of modern 
science. In wlrit lollows an attempt will be made to summarize 
the facts and indicate the conclusions to be drawn from recent 
experience. 

Diffusion . - At the outset it is eharaeteristic of this subtle 
disorder that the p-esrnl pandemic diffusion cannot be traced 
with certainty to a definite time or place of origin. Herein it 
differs notable from other exotic diseases liable to similar 
diffusion. For instance, the last visitation of cholera could be 
traced rlearlv and definitely to a point of origin in northern 
India in the spring of 1892, and could be followed thence step 
bv step in its man'll westward (sec Cholera). Similarly, 
though not with equal precision, the last wave of influenza was 
shown to have started from mitral Asia in the spring of 7*889, 
to have travelled through Europe from east to west, to have 
been carried tlvnce across the sea to America and the Antipodes, 
until it cventuallv invaded every inhabited part of the globe 
(sec Influenza). In both cases no doubt remains that the 
all-important means of dissemination is human intercourse. 1 
The movements nl plague cannot be followed in the same way. ; 
With regard to origin, several endemic centres are now recog- j 
nized in Asia and Africa, namely, (l) the distric t of Assyr in j 
Arabia, on the eastern shore of the Red Sea; (?) parts ol Mcso- j 
potamia and Persia: (5) the district of (iarwhal and Kumaon j 
in the North-West Provinces of India; (4) Yunnan in China: I 
(0 East and Central Africa. The last was recently discovered \ 
by l)r Koch. It includes the district of Kisiba in German 1 
Fast Africa, and extends into Uganda. In applying the term 
“ endemic mitres " to these localities, no very precise meaning 
r lt n be attached to the word. They are lor the most part so 
remote, and the information about them so scanty, that our 
knowledge is largclv guesswork. What we mean is that there 
is evidence to show' that under various names a disease identical 
with plague his been more or less continuously prevalent for a 
number of vears, but how' long and how continuously is not 
known. Whether anv of them are permanent homes of plague 
the evidence does not enable us to sav. They seem, at any 
rate, to have harboured it since its disappearance Irom Europe, 
and probablv" further investigation would disclose a still wider 
prevalence. For instance, there are good reasons for believing 
that the island of Reunion has been subject, since 1S40 or there- 
abouts, to outbreaks under the name of “ lymphnmiitc infer- 
liense” an elegant euphemism characteristically French. Jn 


all the countries named plague appears to behave very much as 
it used to do in Europe from the time of the Flack Death on- 
wards. That is to say, there are periods of quiescence, with 
epidemic outbreaks which attract notice at irregular intervals. 

Taking up the story at the point where the earlier historical 
summary leaves off, we get the following list of countries in 
which plague is known to have been present in each year (see 
I .oral Government Hoard's Reports): jSSo, Mesopotamia; 
1881, Mesopotamia, Persia and China; 1882, Persia and China; 
188^, China; 1884, China and India (as muhimuu i)) 1885, Persia; 
1886, 1887, 1888, India (as wafianiun); 1880, Arabia, Persia and 
China; 1890, Arabia, Persia and China; 1*891, Arabia, China 
and India (as niahumari ); 1802, Mesopotamia, Persia, China, 
Russia (in central Asia); 189^, Arabia, C hina, Russia and 
India (as vniluwuiri)\ 1894, Arabia, China and India (as 
nmlunnan); 1895, Arabia and China; 1896, Arabia, Asia 
Minor, China, Japan, Russia and India (Bomba)); 1897, Arabia, 
China, Japan, India, Russia and East Africa; 1898, Arabia, 
lYrsia, China, Japan, Russia, Fast Africa, Madagascar and 
Vienna; 1*899, Arabia, Persia, China, Japan, Mesopotamia, 
East Africa, West Africa, Philippine islands, Straits Settlements, 
Madagascar, Mauritius, Reunion, Fgvpt, European Russia, 
Portugal, Sandwich Islands, New Caledonia, Paraguay, Argen- 
tine, Brazil : 1900, to the foregoing should be added Turkey, 
Australia, California, Mexico and Glasgow; in 1901, South 
Africa and in 1902 Russia chiefly at Odessa. 

'I’liis list is probably by no means exhaustive, but it sufficiently 
indicates in a summary fashion the extent of that wave of diffu- 
sion which set in during the closing years of the 19th century. 
It did not hilly gather way till 1896, when plague appeared in 
Bombay, but our modern knowledge of the disease dates from 
1894, when it ill larked Hong-Kong and first presented itself to 
accurate observation. From this point a more detailed account 
may be given. Plague was recognized at Hong-Kong in May 
1894, and there can be little doubt that it was imported from 
( ant on, where a violent outbreak said to have caused 100,000 
deaths -was in progress a Jtw months earlier, being part ot an 
extensive wave ol infection whit 1 » is belii^ed to have come 
oiiginallv out of the province of Yunnan, one of the recognized 
endemic cent res, and to have invaded a large number of places 
in that part of China, including Puklmi and other seaports. 

1 long-Kong was severely affected, and has never since been 
entirely free from plague. In two intermediate years- 1805 
and 1*897- -very lew eases were recorded, but more recent !v the 
epidemic has gathered force again. The following tabic gives 
the eases and deaths in eat h ol the six vears 1894 189*1 : — 

j \ nr. (. asc-. ! l><-aths. j ( a sc IMovlalilv 

1 s ‘ 1 1 ! ; -5 233 <» 1 90 

1 -Of, |.» y» : 80 

1 iN«)t> | i.'oj it>;-S I >-,() 

1897 ! 21 ! 1 8 | S, 

T.ScjS 1 ;.■<> 11;--, 1 89 

. 1899 j 1 |8'» j 1 1 15 I 05 

I T •! .’ 1 . | j 02 72 ! 90- ;• 

The exeessivelv high rate of mortality is probablv due in 
part to under-statement of lhe number ol eases. Concealment 
is practised by lhe Chinese, who are chiefly attacked, and it is 
easier to conceal sickness than death. Plague appears to have 
been equally persistent and destructive on the mainland in 
southern C hina during the period indicated, but no ae< urate 
details are available. In 1897 the Portuguese settlements of 
Lappa and Macao were invaded. In addition to the province's 
of Yunnan. Kvvang-si and Kwang-tung in southern China, 
plague is reported to have been present for several vears in a 
distrie*t in Mongolia to the north of Peking, and distant about 

twelve (lavs’ ride." Meire recently several localities in Mon- 
golia and Manchuria have been affect ul. Formosa was attacked 
in 189O, arid suffered considerably in subsequent vears; in 7.890 
the Japanese government officially reported 2653 cases, with 



PLAGUE 


700 


1074 deaths. Japan has had a eertain amount of imported I 
plague, hut not on a large scale. Speaking generally, the disease 
has persisted and spread in the Far East since T804. hut precise 
information is lacking, except with regard to Hong- Kong. 
\Y. |. Simpson in his A \ port on the Causes of the Claque in 
Houg-Kong pno;,) reports the endemieitv of the plague in that 
colonv to l)e maintained by ( a ) infection among rats often 
connected with infectious material in rat runs or in houses, the 
virus of which has not been dost roved, (/') retention of infection | 
in houses which are rat-ridden, and (<’) infected clothing of people \ 
who have been ill or died of plague. lie considers the outbreaks j 
are favoured by the seasonal heat and moisture of the spring ; 
and early summer, and the movement from place to place of 
infected rats or persons, lie also believes that human beings 
in i\ infect rats. In 410 cases of plague examined by Simpson 
50 " n were bubonic, 40 u 0 septic and 4 % pneumonic. 1 

In iSijti plague appeared in the city of bomba v. It was 
certainlv present in August, but was not recognized until the j 
23rd of September, and the diagnosis was not baeteriologicalK ! 
confirmed until the 14th of October. This tact should be 
remembered when failure to recognize the disease on its first 
appearance occurs elsewhere. The origin of the Bombay inva- 
sion is shrouded in ohseuritv. It is not even known when or 
in what part of the city it began (Gnndnn, The Bombay Plague). 
Several theories h.i\e been put forward, and importation bv 
sea from China is the llieorv which has met with most acceptance. 
The native form of plague, known as mahamaii , is confined to 
the southern slopes of the Himalaya. It is described above, 
but that account mav be supplcim nted bv some earlier references 
unearthed bv the Bombay (hiutteer (vol. i\\). I bn Batesta \ 
notices two destructive pestilences in the 14th century, and 
Ferisht.i one in 1445. which he calls ta'un , and describes as very i 
11nuMi.1l in India. At the end of tin* 10th century there was a 
pestilence following a prolonged famine, and in the 171I1 eenturv 
two viol< nt epidemics are recorded under the names ta'un and ' 
leaba. In the second of these, which occurred in the Ahmedabad 
district of the Bombay Presidency in 16X3 .89, buboes arc , 
distinctlv described. In the 1 St h eenturv several pestilences ' 
ar*‘ record'd without description. It is at least probable from ! 
these notes that even before the undoubted outbreak, which : 
began in (ditch in 1S12, Tndia was no stranger to epidemic j 
plague. To return to Bombay and 1X96 : the infection spread 
gradually and slowly at first, blit during the first three months | 
of iSr.)7 not onlv was thr town of Bombay severely affected, but 
district after district in the presidency was attacked, notably ! 
Poona. Karachi, Cut eh Mandvi, Bhiwandi and I>anian. 'flu* j 
number of eases and deaths reported in the presidency, c\< lusive | 
of the city, in each year down to the end of 1X99. was as follows: — 1 
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I he total for the presidency, including the eitv, in four years 
was 425.64 a cades with 252,549 deaths in a population of 
26,960421 (census 1 of 1891). The population of the city is 
821,764, but dating the earlier plague period lar£e numbers 
fled, so that the fortgoing figures do not give the true plague 


incidence according to population. Moreover, concealment 
was extensively practised. The most striking fact brought out 
by the tables just given is the large and steady increase vear 
by year in the presidency, in spite ol all efforts to arrest the 
spread of infection. It has gone on since 1899, and it has not 
been confined to Bombay, but has extended over the whole of 
India. In 1S97 it had already penetrated to Kajputana, the 
Punjab, the North West Provinces and the Central Provinces. 
In the following year Bengal, Madras, Ilaidarabad .md Mysore 
were invaded. Not all these provinces suffered alike, but on the 
whole plague steadily strengthened its hold on Indio generally, 
and hardly relaxed it in any part. The most noteworthy 
details available are as follows, taken from the plague mortality 
returns published June 1908. I11 the Punjab from 179 deaths 

in 1X97 the mortality reached a maximum ol 354,8. >7 in T905, 
in Agra and Oudh they rose from 72 in 1897 to 385,802 in 1905, 
and in Madras Presidency from 1(158 in 1899 to 20,1 ^ in 1904. 

The most striking figures, howev er, are those for Bombay and 
Bengal which are given below, as well as the total mortality in 
India. 
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Outside ( hina and India plague has caused no great mortality 
in any ol the countries in which it has appeared, with the 
cxccpl ion perhaps of Arabia, about which very little is known. 
But some ol the outbreaks are interesting for other reasons, 
and require notice, 'flu* first ease is the singular on urtence of 
three deaths at Vienna in October 1898. The earliest victim 
was an attendant named Bariseh, employed in tin* pathological 
laboratory of the Vienna General Hospital, and told off to look 
after the animals and bacteriological apparatus devoted to the 
investigation of plague, cultures of which had been brought 
from India by tb(‘ medical commissioners sent by the Koval 
Academy ol Si ience in JX97. Bariseh was drunk and out all 
night on the 8th of October; on the 14th of October he fell ill. 
Plague was suspected, but Dr M tiller, who attended the man and 
had studied the disease in India, would not admit the diagnosis 
on clinical grounds, nor was it bacteriologieallv established 
until the 19th of October. Bariseh died on the 18th ol October. 
On the 20th one of the nurses, and on the 21st Dr Muller, fell ill. 
Both died of pneumonic plague, from which also Bariseh had 
undoubtedly suffered. A second nurse and a sister of mercy 
had feverish attacks, but no further case occurred. Bariseh 
was shown to have been careless in the perlorrnanecof his duties, 
and to have disregarded instructions: and the inference is that 
he conveyed the infection to his mouth, and so to the lungs, 
lrom the bacteriological specimens or inoculated animals. The 
melancholy incident illustrates several points of interest : (1) the 
correctness of the bacterial theory of causation, and the identity 
of the Inn Ulus pestis as the cause; (2) the infectious character 
of the pneumonic type of disease; (3) its high fatality; (4) the 
difficulty of diagnosis. 

The next occurrence of special interest is the appearance of 
plague in Portugal in 1899, after an absence of more than 200 
years. Its origin is shrouded in obscurity. Oporto, the seat 
of the outbreak, had no connexion bv sea with any place known 
to be infected, and all attempts to trace introduction ended in 
speculation or assumption. 'Die most probable theory was that 
soldiers returning home from infected Portuguese possessions 
in the East brought it with them, but this does not explain the 
selection of Oporto and the escape of other places. The earliest 
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cases, according to retrospective inquiry, occurred in June 1899; 
suspicions were aroused in July, hut the diagnosis was not 
established until August. The conclusion readied, alter caret ul 
investigation by l)r Jorge, the medical officer of health, that the 
commencement really dated from June, is confirmed by the tact 
that about that time the riverside labourers, who were first 
affected, began to notice an illness among themselves sufficiently 
novel to attraet their attention and that of an English ship- 
owner, who from their description suspected plague. Through 
him the suspicion was conveyed to the Medical Times ami 
Gazelle, in which the suggestion of plague at Oporto was made 
before anv public mention of it in the town itself. The outbreak 
never assumed large proportions. It gained ground by degrees 
until October, after which it declined, and eventually ceased in 
hebruan 1000. No recrudescence lias been officially announced. 
The number of cases recorded in a population ot 150.000 was 310, 
with 1 14 deaths, representing a ease mortality of 3(1*7 %. They 
were widely scattered about the town and unliving suburbs; 
but no further extension occurred, except some isolated cases at 
Braga, a town 35 m. distant, and one at Lisbon, in the person 
oi the distinguished bacteriologist, Professor Camara Pestana, 
who contracted the disease in making a post mortem at Oporto, 
and died in Lisbon. 

The only other appearance of plague in Europe in 1.890 was 
on tlu* \ < >lga. Three; places were affected, namely, Kolobovka, 
and Krasnoyarsk, in the province of Astrakhan, and Samara, 
higher up tlu* river. All three outbreaks were small and limited, 
and no turther extension took place. A commission appointed 
by the Russian government pronounced the disease to be 
undoubtedly plague, and it appears to have been very fatal. The 
origin was not ascertained. 

'flu* most interesting extensions of plague in tqoo were those 
in Australia and (ilasgow. The following towns were affected 
in Australia : Svdnev, in New South W ales: Adelaide, in South 
Australia; Melbourne, in Victoria; "Brisbane, Rockhampton, 
Townsville, Cairns and Ipswich, in Queensland; Kreemantle, 
Perth and (oolgardie, in West Australia. In none ot these, 
with tlu* exception of Sydney, did plague obtain a serious hold. 
The total number of cases reported in Queensland was only 123, 
with 53 deaths. In Sydney there was 303 eases, with 103 
deaths, a ease mortality of 33 ° f \. Tlu* infection is supposed to 
have been brought from Noumea, in New Caledonia, where it 
was present at the end of 1.8(19; and the medical authorities 
believe that the first case, which oertn red on the 1 9th of Januan , 
was recognized. The outbreak, which hardly reached epidemic 
proportions, lasted about six months. That in Glasgow was on 
a still smaller scale. It begun, so tar as could be ascertained, 
in August 1900, and during the two months it lasted there were 
34 cases and 15 deaths. Once more the disease was not at first 
recognized, and its origin could not be traced. In 1901 plague 
invaded South Africa, and obtained a distinct footing both at 
(ape Town and Port Elizabeth. The total number of eases 
down to )nlv was 7O0, with 362 deaths: the number of Europeans 
attacked was 19L, with htt deaths, the rest being nati\ es. Malays, 
Indians, Chinese and negroes. W ith regard to Great Pritain, a 
few ship-borne cases have been dealt with at different ports from 
time to time since 1S0O, but except at Glasgow the disease has 
nowhere obtained a footing on land. 

C 'ausaiion — Plague is a specific infectious fever, caused by 
the bacillus pestis , which was identified in 1894 by Kitasato, 
and subscqucntlv, but independently, by Ycrsin (see Parasitic 
Diseases). It is found in the buboes in ordinarv eases, in the 
blood in the so-called “ septicaomic ” eases, and in the sputum 
of pneumonic cases. It mav also be present in the urine. Post 
mortem it is found in great abundance in the spleen and liver. 
Nothing is known of its natural history outside the body, but 
on cultivation it is apt to undergo numerous involution forms, 
fts presence in a patient is regarded as positive diagnostic proof 
of plague; but failure to find or to identify it docs not possess 
an equal negative value, and should not be too readily accepted, 
for many instances arc recorded in which expert observers have 
only succeeded in demonstrating its presence after repeated 


attempts. It is clear, from the extreme variations in the severity 
of the illness, that the resisting power of individuals varies 
greatly. According to the Plague Research Committee of 
Bombay, the predisposing causes are “ those leading to a lower 
state of vitality/' of which insufficient food is probably the most 
important. There is 110 evidence that age, sex or race exercises 
a distinct predisposing influence. The largest incidence in 
Bombay was on young adults; but then they are more numerous 
and more exposed to infection, because they go about more 
than the younger and the older. Similarly, the comparative 
immunity of Europeans in the East may be explained by their 
different conditions of life. It is doubtful whether the distinc- 
tion drawn between pestis minor and pestis major lias a real 
aetiological basis. Very mild eases occurring in the course of 
an outbreak of typical plague may be explained by greater power 
of resistance in individuals, but the epidemic prevalence of a 
mild illness preceding the appearance ol undoubted plague 
suggests some difference or modification ol the exciting cause. 
“ It is impossible/’ writes Sir Richard Thorne (Local Government 
Board Report, 11X9.8— 1.899, “ to read the medical history of this 
disease in almost every part of the world without being impressed 
with the frequency with which recognized plague has been pre- 
ceded bv ailments of such slight severity, involving some bubonic 
enlargement of glands and some rise in body-temperature, as 
! to mask the real nature of the malady.” Considering the great 
j importance ol arresting the spread of infection at the outset, 
and the implicit reliance placed upon bacteriological criteria, 
the aetiology ol sm h antecedent ailments deserves more atten- 
tion than has hitherto been paid to it. Of course plague does 
not stand alone in this respect. Epidemic outbreaks of other 
diseases — for instance, tlmlera, diphtheria and typhoid fever 
j are often preceded and followed by the prevalence of mild illness 
i of an allied type; and the true significance of this fact is one ot 
S the most, important problems in epidemiology. In plague, 

| however, it is of special importance, on account of the peculiarly 
insidious manner in which this disease fastens itself upon a 
i locality. 

The path by which the bacillus enters the body varies. In 
j pneumonic eases it is presumed to enter by the air-passages, 

| and in bubonic eases bv tlu* skin. The Bombay Plague Research 
; Committee, whose experience is unequalled, say : “ In a number 
! ol instances points of inoculation were found on the extremities 
of patients, 1mm which plague i ultures were obtained, and 
in these eases buboes were found above the point ol irioeujat ion. 
Jn the majority of instances, however, no local indication could 
! be found marking the point at which the microbe was im- 
planted.” Emm the fait that bacilli an* hardh c\cr found in the 
blood of bubonic eases it may be inferred that they an arrested 
by the lymphatic glands next above the scat of inoculation, and 
| that the light — which is the illness — takes place largely in the 
j bubo; in non-bubonic cases they an* not so arrested, and the 
1 fight takes place in the general circulatory system, or in the 
j lungs. As might be expected Irom these considerations, the 
| bubonic type is very little infectious, while pneumonic cases 
j are highlv so. the paticnls no doubt charging the surrounding 
i atmosphere bv • oughing. Whether infection can be introduced 
: through the digestive tract by infected food is doubtful. The* 

I bacillus is non-resistant and easily killed by beat and germicide 
j substances, particularly acids. Little is known of its toxic 
j action; onlv a weak toxin has been obtained from cultures. 
Of the lower animals, mice, rats, guinea-pigs, rabbits, squirrels 
and monkeys are susceptible to the bacillus; horses, cattle, 
sheep, goats, pigs, dogs and eats arc* more or less resistant, but 
eats and dogs have been known to die of plague (Oporto, Daman, 
(’u tcli and Poona). Jn the* Great Plague of London they were 
believed to carry the inlection, and were killed in vast numbers. 
The bacillus has been demonstrated in the bodies of fleas, flies, 
hugs and ants. 

Clinical Characters. — One of the results of recent observation 
is the classification of plague cases under three heads, which 
have aln*id\ been mentioned several times: (1) bubonic, 
(2) pneumonic, (3) septicaomic. (The word “ pesti-caemie ” is 



PLAGUE 


also used instead of “ septi-caemie," and though etymologically ' 
objectionable, it is otherwise belter, as “ septicaemic " alrcadv 
has a specific and (|iiite dilferent meaning.) ll should he. under- 
stood that this elassifieation is a clinical one, and that the . 
second and third varieties are just as much plague as the first. 

Ir is necessary to sav this, because a misleading use of the word 
“ bul)onie " has given rise to the erroneous idea that true plague 
is necessarily bubonic, and that non-bubonic types are a dilferent 
disease altogether. bhe word “ plague ’ « »r “pest, ’ whieh is . 

the name used in other language*- —had originally a general 
meaning. and may have required qualifications when applied to 
this partimlar fever; but it 1 km now heroine a speeilie label, 
and tin 1 prefix “ bubonie ’’ should be dropped. 

'Hie illness varies within the widest limits, and exhibits all 
gradat ions of severity, from a metv indisposition, whieh mav pass 
almo-t unnoticed, to an extreme violenee, onlv equalled bv the 
most \inlrnt forms t»i cholera. The mild eases are alwa\s 
bubonic; the other varieties are invariably severe, and almost 
always latal. Tmuhcjion is generally trom four to six da\s, 
but it has been observed as short as thirty six hours and .is 
long as ten da\ s (Bombay Research Committee), incubation, 
however, is so difficult a thin*.; to determine that it is imwbe to 
lay down an\ positive limit. As a ride the onset is sudden and 
will marked. The swuptoms mav be described under the 
headings given abo\e. (i) Bubonic eases usually constitute 
t hree-fomt hs of the whole, and tiie s\ mptonis mav therefore 
be called t\ pi»*al. In a well-marked case there is u-uallv an 
initial rigor — in children convulsions — followed bv a rise of 
temperature, with vomiting, headache, giddiness, intolerance to 
liL’hl. ; pain in i niga-trium. lu< k and limbs; Heeplessne* s, apatliv I 
or delirium. I he headache is de-c ribed as splitting; delirium 
is of in** busy type, like delirium tremens. The temperature 
varies greatly; it is not usualb' high on the first da\ lrom ioi' J 
to L03' and may even lx* normal, but sometimes it re e.-> rapidlv • 
to 104 or 105° or even 107’ V.; a fall of two or three decrees j 
<>n the e omd or third dace lias frequently been ob-em-d. '['he j 
eve*' are red and in j* 1 t td ; the tongue is smurwhat swoili-n, and j 
at first covered wirti a thin white fur, except at the tip and J 
edges, but later if is drv. and the fur yellow' or brownish. Pros- j 
tralion is marked, Constipation is the rule at first, but diarrhoea. : 
may be present, and is a had si gn. A characteristic svmptum | 
in severe cases is that the patient appears dazed and stupid, is j 
thick m speech, and staggers. The. condition has often been j 
mistaken for intoxication. Tittle is nothing, however, in all j 
these symptoms positively distinctive of plague, unless ii is j 
already prevalent. Thereallv ]»at hngnnmnnic si, '411 is the appear- 
ance of buboes or inflamed glands, which happens curb* in the 
illness, usually on the second day; sometimes lliev are present: 
from the outset, sometimes they cannot be detected before the 
third dav, or even later. The commonest seat is the groin, and 
next to that the axilla: the* cervical, submaxillary and femoral 
inlands an* Ie*-s frequent lv afTeeted. Sometimes tie* buboes are 
multiple and on both sides, but more eummonlv tluv an* j 
unilaterd. Tin* pain is de*-cribed as lancinating. II left, they j 
usually suppurate*, and open outwards bv slouching of tlu* skin, j 
but they may subside spontaneously, or remain hard and ( 
indurated. Pc • tec Ida e occur over buboes or on the abdomen, 
but they are notary common, ex< epl in fatal cases when tliev 
appear shortly before death. Boils and carbuncles are rare. 
(2) Pneumonic plague was observed and described in many of 
the old epidemics, and particularly bv tw r o medical men. Dr 
Gilder and Dr Whyte, in tin* outbreak in Kathiawar in 1.S1O; 
but its be signilhanc e was first recognized bv (Tilde in 
BombaJrj 0 Tie* demonstrated 1 he presence of the bacilli in the 
^puta, and showed that the inflammation in the lungs was sc t up 
by primary plague infection. The pneumonia is usually 
Dhular, the onset marked by rigors, w'ith difficult and hurried 
breathing, cough and expectoration. The prostration is great ! 
and the course of the illness rapid, t he* breathing becomes verv j 
hurried - forty to sixty respirations in the* minute — and the face j 
dusky. The expert oral ion soon becomes watery arid profuse, | 
with little whilidi specks, which contain great quantities of ; 


bacilli. The temperature is high and irregular. The physical 
signs arc those nl bronehn-pncunionia ; oedema ol the lungs 
soon supervenes, and death occurs in three or four da\ s. ( D In 
septicaemic eases the symptoms arc* those of the bubonie tv pc, 
but mmc severe and without buboes. Prostration and cerebral 
symptoms are particularly marked; the temperature ri.M .*, 
rapidlv and very high. 'The patient may die comatose witlun 
twenty-four hours, but more eomtnonk death occurs on the 
second or third day. Recovery is very rare. 

There is no reason for doubting that the disease* described 
above is identical with the European plagues of the 14th and 
subsequent centuries. It does not differ from them in its elinieai 
features more than epidemics of other disease's are apt to vary 
at different times, or more than c an be accounted for b\ difference; 
of handling, 'flu* swellings and discolorations of the; : kin which 
pi tv so large a part in old descriptions would probably lx* equullv 
striking now but tor the surgical treatment of buboes. Similarly, 
the comparatively small destructiveness of modern plague, even 
m India, mav lit; explained by the improved sanitary < unditions 
and energetic measures dictated by modern knowledge. The 
case mortality still remains exceedingly high. 'I lu* lowest, 
recorded is 34 ° n in Sydney, and the highest 05 ° ( , at I iong-Kong 
ai Duriig tin* first few weeks in Bombay it was <al( ukited 

by Dr \ segas to be us high as 00 ",>• It is \eiy n ,.eh higher 
anion:/ Oric ntals than among Europeans. In tlu Bombay 
hospitals it was about 70 " u among the former, and between 30 
and 40 among the latter, whieh was much tlu* same as in 
Oporto, Sydney and ( ape down. It appears, then lore, that 
plague is less Inlal to Europeans than cholera. 'The average 
duration of latal eases is five or six days: in the House of Goner 
tion at Byeiilla, where tie* exact p« riod could be well observed, 
it was five and a half davs. Patients who survive the tenth or 
twelfth day have a good chance of recovery. Convalescence 
is usually prolonged. Second attacks are rang but have been 
know 11 to occur. 

V)/i/g//fi\ 7 s. When plague is prevalent in a locality, the 
diagnosis is easv in fairly well-marked eases of the bubonic, 
type, hut less so in the oilier varieties. When it is not prevalent 
tlie diagnosis is never easy, and in pneumonic and septicaemic 
eases it is impossible without bacteriological assistance. The 
earliest eases have hardly ever been even suspected al the lime 
in any outbreak in a fresh locality. It mav be taken at first for 
almost any fever, particularly typhoid, or for venereal disease 
or lymphangitis. In plague count ries the diseases with which it 
is most liable to be contounded an* malaria, relapsing lever and 
typhus, or broncho-pneumonia in pneumonic cases. 

Treatment . — I lie treatment of plague is still symptomatic. 
The points requiring most attention are tlu* cciibral symptoms 
—headache, sleeplessness, delirium, \-c.---nnd the state ol the 
heart. Alcohol and 1 .inline stimulants may be required to 
prevent heart failure. Speaking generally, it is important to 
preserve strength and guard against collapse. Extracts of 
supra-renal gland have been found useful. Buboes should be 
treated on ordinary surgical principles. An antitoxic serum 
has been prepared lrom horses by the Institut Pasteur in TVance, 
but has not met with success. 'The results in India obtained 
bv British and various foreign observers were uniformly unfa- 
vourable, and the verdict of the Research (‘ommiltec (1000) 
was Ih it the serum had ‘‘failed to influence favourably the 
mortality among those at tacked." Success was somewhat 
noisilv claimed for an impiovcd method tried in Oporto, but the 
evidence* is of little or no value. 01 142 eases treated, 21 died ; 
while of 72 cases not treated, 46 died; but the former were all 
hospital patients, and included several convalescents and many 
cases of extreme mildness, whereas tlu* non-serum eases were 
treated at home or not at all, some being onlv discovered when 
death had made further concealment impossible. Later obser- 
vations have, however, established that the Yersin Roux serum 
is of undoubted benefit when used earlv in tin* case*, in fact 
during the first tvventv-four hours. Verv large doses, so 
much us i qo e.c. m.iv be* injected subcutaneously or preferably 
intravenously, and it is stated to modify the whole course of 
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the* disease. Another strum has been prepared by Lustig and 
Calcotti. 

Morbid Audio my.— (j ) Bubonic cases. A bubo is found to 
consist ot a chain of enlarged glands, surrounded by a mass of 
engorged connective tissue, coagulated blood and serum. 
Nearly all the lymphatic glands in the body are a little swollen, 
hut the b mphatic vessels show little or no change. The spleen 
a nd liver are always enlarged, the former to sometimes twice or 
thrice its natural size. The lungs are engorged and oedernatous, 
and often show haemorrhages. The kidneys art* enlarged and 
congested. The serous membranes show pelechiac and hae- 
morrhage.. The right side of the heart is frequently dilated, 
with elot,. in tin? eu\ilies. The heart muscle is normal, or soft 
and friable. The substance of ihe brain, spinal cord and nerve- 
trunks is normal, but the membranes are engorged. (2) Pneu- 
monic ca es. 'The lymphatic glands are hardly affected. There 
:s general engorgement and oedema of the lungs, with pneumonic 
'■atekes ar\ ing in size and irregularly distributed. (3) Septi- 
eaemio <\,ses. Nearly all the lymphatic glands in the body arc 
involved, and have a characteristic appearance. They are 
enlarged to thi* si/.i* ol an almond, rounded, firm and pink; there 
is some ••ngorgement and onkma on section; the substance is 
rather suit, and can be scraped off with a knile. The surrounding 
tissue is not engorged or oedernatous. The description of tile 
other organs given under (i) applies also to (2) and (3). 

Dis'.ihn'nofito /. -Given the bacillus, the questions arise, flow 
is it disseminated ? and What are the conditions that Javoiir its 
propagation? That it is conveyed from person to person is 
.111 omloul jt'-l fact, provcil hv innumerable eases, and taeitlv 
implied by tlic word tk infectious,” which is universally allowed. 
The sVl; are a source of danger and one means of dissemination, 
and, s”ice the illness mav he so slight as to pass unrecognized, 
an obviously insidious one. The ambulatory plague patient 
goes far to explain the spread ol the disease without leaving any 
track. Put there is evidence that persons may cany the lnlec- 
tion and. give il to others without being ill at all themselves. 
One such case occurred at Glasgow’, and another at Oporto. 
In the Glasgow ease the wife of a laundmuan employed in 
handling plague linen contracted the disease. She was brought 
into connexion with it in no other way, and there can be no 
doubt that she took it irorn her husband, though he was not ill 
at all himself. The Oporto instance, is still more conclusive. 
Two little girls had plague at Argoncilhc, a suburb some miles 
lnmi Oporto, and were tin* only eases which occurred in 
that place. Their father was a riverside labourer, who 
lodged during the week in Oporto, but went, home for 
Sunday, lie was not ill, but several eases of plague occurred 
in t hi* house in which he lodged. How the poison passes Irom 
oik* person to another is less (dear. In pneumonic cases patients 
no doubt spread it around them hv coughing, and others mav 
take it up through the air passages or the skin; but even then 
the range of infection is small, ami such eases are cmnparath eh 
rare. In the vast majority of c.iscs the bacilli are in the lvm- 
nhatir or the circulatory system, and aerial convection, even 
lor a short distance, scions highly imnmbahlc. J his \ lew is 
borne out hv the experience in hospitals and with *• contacts," 
which goes to show that with reasonable care and under lair 
conditions the risk of inlection from ordinary plague patients 
k very small. When persons live crowded together in close 
contact, and when they are careless with regard to discharges 
of all hinds from patients, the risk is obviously much increased. 

I >ischarges —vomited matters, sputa, urine and faeces- are 
possible media by which plague is spread from person to person. 
They also contaminate clothing, which thus becomes another 
means of dissemination capable of acting at a distance, lhis 
is the must probable explanation of the two eases of indin ct 
mh'ct ion related above. Failure to catch or induce plague 
from clothing that lias been worn by plague patients proves 
nothing. Such clothing is not necessarily infectious; indeed, 
the probability is that, it is not, unless contaminated by 
discharges. There is no evidence that merchandise and food- 
stuffs are means of dissemination, but a gteat deal of evidence 


against such n theory. Then wo come to the lower animals. 
Attention has been concentrated on rats, and some observers 
seem disposed to lay upon tlu-m the whole blame for the propa- 
gation and spread of plague, which is held to be essentially a 
rat -borne disease. The susceptibility of rats has been noted 
from remote times and in manv countries, particularly in China, 
hut it has never attracted so much attention as during the recent 
prevalence of plague. From one place after another a great 
mortality among rats was reported, and the broad tact that they 
do tlic ol plague is incontestable. It is therefore easily intelligible 
that they may play an important part in multiplying and fixing 
the poison on a locality. As to how they convey it from man 
to man the greatest probability is in favour of the Ilea as an 
intermediary. Alorlalily among rats is said to precede the 
appearance of human plague, but the e\ idenee ol this is alwavs 
retrospective and o! a very loose character. At Sydney a 
careful investigation was made; and the conclusion reached bv 
I>r Tidswell was that “ then* was no ground lor even a suspiemn 
that our epidemic was being maintained hv any process of din •'[ 
contagion between man and man,” but that rats vwie t 1 • * 
carriers. In Glasgow the experience was just the eontrarv. 
Personal connexion was (raced in every ease, and rats excluded ; 
there was no mortality among them, and ol goo ('aught and 
examined none had plague (Chalmers). Similarly, at Oporto, 
personal connexion was traced in all the earlier cases; there was 
no mortality among rats, and no evidence to connect them 
with the outbreak ( jurge). Again, a comparison between rat- 
infested and rat -free districts in Jiombay showed a much his. in f 
incidence of plague in the 1 a 1 1 < r* . A campaign against rats in 
Bombay, bv which 50.000 or fio.ooo were killed in a short time, 
had no effect: in checking the disease. Plague-rats h ive rarely 
been found in ships sailing from infected ports; and though 
millions ol these animals must have been carried backwards and 
forwards Iminquayto quav between! long-Kong, J 5 oinba\ and the 
great Kurnpcan ports, they have not brought the disease aslmn . 

15 v iar the most important communication on the role of rats 
in the spread of plague is termed by the “ Report i'll the Plague 
Investigations in Judin” ( Journo l oj HyoTaic, \ol. \i. No. 
yol. vii. Xu. 3, 1007). The chief conclusions armed atinjbo 
report as the result of experiments are the following : — 

1. Healthy r.tt-. 1 out carted plague train iulecfed vat- when the 
only upper* nl menu-; ul oimmmiioiiioii bilwcen tin* two v. as ihe 
l,it lion ( 1 'nlrv t io'of't d. 

2. In 21 experiments out of 3S, 55 0 „ ol healthy red-: living in 
flea prool 1 uge^ 1 1.1 ve 1 011 Ir.ic l < *» t plague a I ter n 1 <i\ ing lit ms cut lei : 1 ! 
from rah. eillier dead nr ilvmg n! -j 1 1 karmic pl.igin ; ( onseij uentlv' 
il is pno e«l the rat Ilea, ea.11 Iraiv-iuil plague Imm ml to rat. 

3. Close and contmuou-. Lunt.u 1 of plague inlet led animals wii'i 
Li.ulthv ones does lint inUcl the latter il lie. is are exe!ud« d. 

.|. Mumlil Ilea.-, be present an epi/ootie at ntue st.irL. and spreads 
in proportion to Pie number ol Ileus j re-enl. 

5. Guinea pigs s« t live in plague inieele I houses heeniiK* iiiiecfed 
with the rnl Ilea ami de\ < Jnp plague in a. certain pen enlagc. 

(>. Ideas laughl on plagm mheted rats are able to inlee.t rats 
placed ill flea pronl cages. 

7. Guinea ]»igs plain d in j >laguc- ill 1 at. led houses do not comr, - 1 
plague jl they are pr<di« led I min lh as; I hose placed in (ages pr. > 
l<( led |>v a border ol spite paper al least six ini lies in radii!-, 
wlm h the liras 1 a 1 mo I pimp over, do not contract plague; tile utsa r- 
not siimlarlv prolt 1 In!, do. 

JS. Lhrojne. pla.gm i! my prevail in l'ats. 

( )i 1 this repair! it mav , tin retore, be taken that, aerial infccticn 
except, perltaps, in pneumonic eases, may In* excluded, and the' 
the chief source of infection is the flea, it was also shown that 
animals m.iv become inlccted through the faeces of a ll< a which 
has been fed on planue-infrrled rats. This mav si rv e to explain 
the manner in which plague-infected linen and clothing may 
convey the disease. '1 he report also considers it proved that 
the bacillus peslis multiplies in tin* stomach of a flea and may 
remain a considerable time within its host. 

Browning Smith civs the following - farts are admit fed as known. 
(t) Plague < Tin be carried bv th is from an unhcalfjiv rat. (2) A 
(lea can retain the plague b.u ilh alive for seven or eight days. 

( p Man i-.,#n 1 he majority of cm inlet P-d through the skin, though 
Ihe puncture mav not 1 -e seen, fp The rat flea, when finding no 
rat-., will uftai k 1.1:111 and il will also attack oilier animals. 
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Very little Hght has been thrown on the conditions which 
favour the prevalence of plague. We do not know why it has 
developed a diffusive activity of late years, nor why it has 
attacked some places and consistently passed lw others, such 
as Singapore. The words dirt " and “ insanitary conditions 
are much used, but such general terms explain nothing. Singa- 
pore, where plague has several times been introduced, but 
never taken hold, is probably quite as dirty and insanitary as 
Heng-Kong, anti it is pertinently remarked by the Bombay 
Research Committee that filth per se has but little inllm'tuv, 
inasmuch as “there occurred in the House of Correction at 
Byculla. where cleanliness is brought as near tt> perfection as is 
attainable, an outbreak which exceeded in severity that in any of 
the filthy chau'h and tenements around." Again, in Oporto 
there is an area which combine's every possible sanitary 
detect — dense overcrowding, great povertx , no light, no air, 
no drainage, no scavenging, water brought in btuke.is. Blague 
got into this quarter, but did not spread there; on the other 
hand, it appeared in other and vastly superior parts of the 
town. Vet in.it least one case neither the patient nor the “ con- 
tacts " wen removed, but were all shut up in one room with 
a senirv at the door and another in the street. The seasonal 
variations have been well marked and extremely regular in 
Bombay. The disease begins to be active in late autumn or 
the beginning of winter, and reaches its height m February or 
March, dying down in the summer. Baldwin Latham made an 
elaborate examination of the meteorological conditions, and 
more particularly nt tin* vapour tension, trom which lie draws 
the conclusion that the seasonal variations are due to exhalation 
from the ground. His observations are original and worth 
attention. A simpler explanation is that the people live more 
indoors, and are so more exposed to inteclion during the 
plague season. The cur\e shows two lists, one at the begin- 
ning of winter, and the other at the enmmem ement oi the 
monsoon, and at both these times the people aw driven indoors. 

A broad survey of the cpidemiolngu al facts suggc'-N .-.nine 
general com lusii>ii*>. The outbreaks tall into two well defined 
groups : (i) those iti width the disease is destructive and per- 
sbt^ent, (2) those in which its effects are slight and Itan.hint. 
Tn the former the poison t lc.irly fastens on the Walitv , and 
gradually increase its held. The place h infected, not merely 
the people in it; for if they evaluate it, the disease soon (‘eases 
among them, and it they return in a short time, they are again 
attacked. Now the poison is contained, as we have already 
seen, in the discharges irorn patients, and in sin h infected 
localities tin* standing coin lit i »ns and the habits of the people 
combine to retain the discharges on the premises. The floors, 
mostly of mud covered with dung, are fouled with spittle, 
vomit, and urine, and, being seldom or never cleaned out, foster 
a gradual accumulation of poison, to which inteited rats and 
the concealment of illness contribute. The.-e are juA tin* con- 
ditions which prevailed in Europe in the old plague days. They 
do not pievail now in those “ white countries “ which have been 1 
invaded but have repelled the attack with comparative ease 
and little loss. It may be concluded, with some confidence, 
from experience and theory alike, that localities where thev do 
not prevail mav fail to keep plague out, but have ver\ little to 
lear from it, except the disturbance of trade caused by the 
traditional terrors that still cling to the name. 

Prevention . — The principles are the same as those which 
govern the prevention of other infectious diseases. “Sanitary 
cordons " and the like are obsolete. International procedure 
is supposed to be regulated by the Venice Convention of 0S07 
(Nee Quarantine), but that instrument contains an optional 
clause, wflk:h allows countries in do as they please with their 
own frontiers. Except Great Britain and Germany, they all 
retain quarantine in a more or less stringent form at seaports. 
It is generally used as a system of local extortion imposed upon 
travellers and shipping. According to the Venice Convention, 
ships are divided into (1) healthv, (2) suspected, (3) infected. 

(1) Healthv are those free from plague throughout the voyage; 

(2) suspected, those in which plague has o< uirred, but no fresh 


case within twelve days; (3) infected, those in which plague has 
occurred within twelve days. Great Britain relies on medical 
inspection, removal of sick or suspected cases, and Mipcrvision 
of the healthy arriving on an infected ship; infected clothing 
is burnt and infected ships are disinfected. 'The procedure is the 
same as tor cholera, and it has been equally successful. Ships 
passing through the Suez (anal are subject to similar inspection; 
sick persons are landed at Moses Wells, and suspe cted ones 
detained. The risk of importing plague from India has been 
materially lessened bv medical inspection of outward-bound 
ships at the principal ports. This has been very thoroughly 
carried out at Bombav with good results. In 1S07 pilgrimages 
from India to the Hcdjaz were prohibited. Bv 1 he Venire 

Convention a number of articles of merchandise are classed 

as susceptible and liable to be refused admission, but the only 
ones which there is any reason to consider dangerous are used 
clothing and rags. A watch should be kept on rats at ports 
of arrival and on board ships from infected countries. 

When plague is present in a place, the measures b» be taken 
are the usual ones for dealing with infectious disease, with some 
additions. The sick and suspected should be removed in special 
ambulances to an isolation hospital, their soiled linen, &<•., 

should be burnt, and the premises disinfected. Corrosive 

sublimate in an a< id solution is the beT disinfectant, but sul- 
phuric acid, 1 in 25 o, is efficient and cheaper. Kusp< ctcd cases 
Humid he bestowed in a special isolated building until the 
diagnosis is fully determined. ‘ k Contacts “ should be kept 
under observation. Rats should he exterminated .is far as 
possible, especially bv means of the Ikmvsz virus, which spreads 
a disease amongst rats which cannot be commumVatrd to man. 
The greatest care should be taken in dealing with the hospital 
linen and (list barges from patients. Hospital staffs should be 
kept apart. Inundation with Haffkine’s prophylactic fluid 
should be offered to all persons willing to avail themselves of 
it. It is especially desirable for hospital and ambulance staffs 
to be inoculated with a vaccine prepared from sterilized cultures 
of plague bacillus. Inoculation is harmless, and the results 
obtained in India justify a favourable opinion of its protective 
effiiacs . 1 At Hubli, where nearly the whole population was 
inoculated between the nth of May and the 27th of September 

1 The system o( inoculation against plague with a fluid prepared 
from -.lenh/ed \iius ot the disease w.is introduced 111 India bv Pro- 
testor 1 l.itlkme eurlv in 1807. The composition ot this fluid w.is 
siil»]cctcd to a searching inqimv bv the Indian Plague Commission, 
who piotiounccd its eiuplovniciit to he tree Iroin danger, and it 
w.i-. u-.i'd on :i large sc ale in \ .molts parts of India without prod uci lie 
injurious eltCfts. In 'September long the standard method ot 
munuUu tilling this thud w.is changed bv the director ot the Plague 
Institute oil Ills own authority, with the object n! expediting the 
protess, and thus meeting the heavy demand then being made 
bv the Punjab government in connexion with a large scheme nt 
inoculation. The change involved the omission ol a small pro 
pot lion ot carbolic at id which had lip till then been added to the 
oriein.d thud .is .1 futllu-r pne aution ag.dnst c out .1 niin.i I ion , The 
m vv fluid, or water agar process, contained no carbolic acid, other 
methods being lehed upon to ensure its purity. On the nth of 
November ioo2, nineteen persons who had been inoculated on 
the ioth of October in the- village ol M.ijkovval Iroin a single* bottle 
(labelled 3 ; 11) ol the new fluid were loimd to be siilleting Jmm 
letanus, and all ot them subsequenllv died. A commission, con- 
sisting of Sir Lawrenc e Jenkins, Lieu t . Colonel Poiuloid, \L 1 >., 
principal of the Medic.d College*, Calcutta, and Major Semple, 
K.A.M.C., director of ihe P.i teur Institute, Kasauli, was appoint ed 
bv the government ol Indi.i to impure into the disaslet. They 
found that the genii ol tetanus had been introduced into the fluid 
be to re t lie bot t h* was opened at .M.dknw.d, and thev thought il pro- 
bable that tins might have occuired owing either to insullicient 
sterilization or to the process ol filling the bottle from a larger 
flask having been peilorined vvilh defective pi era lit 1011s. They 
also expressed the opinion that embolic' acid was a valuable agent 
111 restraining tetanus growth when added to plague prophylactic, 
and thev, Ihetefot'e, thought that its omission was a giave mistake. 
Experiments undertaken 111 India bv two independent inquiries 
appeared to confirm Ihe view, and their conclusions, together with 
the data oil which thev weie based, were submit led with tile report 
ot 1 he commission I01 e xamination and iui t her experiment to the 
Taster Institute in London. With relercnce to Ihe Imdings of the 
Malkowal commission the institute were asked to report : (1) On 
the comparative eihcacy ot the standard and new fluids as a 
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iSi)S, the nean mortality among tlio inoculated was 1*3 %; 
among tin* uninorulated 13*2 c / 0 . At Daman the mortality was 
inoculated rb " t> , un inoculated 24*6 ; at Dharwar, inoculated 

r'2 ° {) , uninorulated 5*2 w 0 . In all these cases the numbers 
dealt with were large and the test fair. 

Simpson, in The Practitioner (Dee. 100b), gives an analysis 
ol the results ot Ilatfkine’s serum inoculations as follows : 


Year. 


:S<C/ «•)" » .'IV c*l\li.;«* 

I :<;«•<) I r,t. 1 

! I < ,0 J r f) , ,* 



Case Mortality. 


j Uninorulated. j Inoculated 

:V'-. r »3 
.V'»‘ 5 r) 
35°7 
23 Q 


C »< > ‘ 00 

bo- ->0 
(>yi2 
On- l 


In Poona, out of 5505 11 n inoculated cases the incidence was 
•'•<s ° n , while in 1300 inoculated cases it. was only 0*33 0 o . Klein 
also prepays a new prophylactic from the dried organs of a 
guinea-pi^ and one of the most interesting experiments is that 
ol Strong (. 1 rchiv fib' Schiffs- utui Iropische Hygiene April, iqob), 
who uses for producing immunity in man a living virulent 
culture ol the bacillus pestis. He immunized 40 persons with- 
out mishap and with no more unpleasant results than those 
occurring after vaccination. Inoculation protects against 
attack, ;md greatly modifies the illness when it fails to protect. 
How long the protection lasts has not been determined, but it 
appear* to be several months at least. 


Tin* main nuthoriticK lor Ihc* researches inlo plague are in the 
official npnrts ol recent years Iroin India ami elsewhere. Set* 
general! v W. J. Simpson, A Treatise on Plague (1005). 
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protection against plague; (2) on the comparative liability of each 
Hind to contamination; and (3) on the probable origin of tetanus 
virus in the Malkowal cases, 'their ieport on these points (Dec. 
rgop eontaimil the following conclusions: (1) 'The Institute 
sees no reason to ditter from the eonelusions of the commission 
that the new prophylactic is not less efficacious than the old. 
(2) The Institute is of opinion that in the hands of more or less 
unskilled workers it D easiei to ensure freedom from contamination 
hv Hullkme's* standard method 'of mniiufai tilling plague vaccine; 
than with the 1 water agar process ’ as employed by him. (3) The; 
Institute is in entire agreement with t lie ('» >m mission as to the value 
ol 5 carlmlir acid m test raining tetanus growth when added to 
plague piophvku tie, and its experiment s emphasize still further 
the imjxii lance ot tins addition in preventing giowth and toxin 
formation in a vaecine which might be liable to the possibility of 
contamination with sjxires of tetanus. (4) The conclusions of the 
1 nstitute coincide with 1 hose of the Commission that in all probability 
tetanus was at the time ot inoculation in the fluid contained in 
the bottle, but that it is impossible to determine at what stage in 
its history or in what wav the Indtle (5 3-11) became contaminated." 

The government decided, on the advice of the director, tliat only 
the standard fluid should be manufactured at the plague institute. 
This fluid was sleiilized bv methods approved bv the Indian Plague 
Commission and contained the requisite propoition of carbolic 
acid. Jt was bottled by a new method patented by I >r E. Maynard. 

The result of the inquiries by the commission and the Lister 
Institute led to a pint rat; ted controversy villi regard to the re- 
sponsibility of Mr Ilaltkine’s laboratory, and to his subsequent 
treatment by the government of India; and the leading bacterio- 
logists in England warmly took up his cause. A parliamentary 
“ Return of Papers" was issued in June 1907, and in The Times 
ol the iglhot |ulv there appeared a letter signed by t he distinguished 
pathologists, Ronald Ross, R. T. Hewlett, A. S. Gumbanni. W. J. 
Simpson, R. E. C. Leith, W. R. Smith, G. Sims Wood head, K. 
Klein, S. Flexner and C. Hunter Stewart, pointing out that the 
< vidcr.ee, so lar from shoving tli.it Mr Haftkine's laboratory was 
\o blame, made it clear P> those acquainted with bacteriological 
wo 1 k that it could have had nothing to do with the occurrence. 
They agreed that then* was strong evidence to show that “ the 
contamination took plait* when the bottle was opened at Mulkovval, 
owing to tin* abolition bv the plague authorities ot the technique 
prescribed bv the Rumba v laboratory, and to the consequent 
failure to sterilize the f 01 ceps which were used in opining the hot fie, 
and which dtn ing the process were dropped on the ground and 
they complained of tin* inadequacy of the inquiries made bv the 
Indian government, and called for Mr Haftkine's exoneration. 
The evidence showed that it had been much too readily believed 
that llu* tetanus germs had entered tin* fluid before the bottle vas 
opened, and thal a grave ♦nju'-tice hud been done to Mr TTalfkine. 
Acting on this view, in November 1007. the Indian government 
invited Mr Haflkine again to take up work iy India. 


| PLAICE (Pleuronectes platessa ), a species of flat-fish, common 
on the roasts ot no- them Europe from Iceland to ihe Hay o! 
Biscay. It is readily recognized by the yellow or orange-coloured 
spots which arc placed in a row along the dorsal and anal fins, 
aful scattered over the body. The eyes are on the right side, and 
the teeth in the jaws compressed and truncate. The scales are 
! minute and smooth. Plaice, like other flat-fishes, prefer a 
1 sandy fiat bottom to a rocky ground, and occur in suitable 
j localities in great abundance; thev spawn early in spring, and 
j are in finest condition in the month of May. Individuals ol 
1 seven or eight pounds weight are considered fish of large size, 
j but specimen.^ of double that weight have been caught. 

See the monograph by E. J. Cole and J. Johnstone (Liverpool . 
too 1 ) ; and \V. Garstang’s “ Reports on the Natural History 01 tie 
Plaice ” (Rapports et proces-uevhaux du conseil international pour 
Vexploratinn dr la mcr , 1905 seq.). 

PLAID (( iael. plaide , ir. ploid, usually taken to he derived from 
I Gael, peall, sheepskin, Lat. pell is, skin), an outer garment, 

| consisting of an oblong piece of woollen cloth, which has tormed 
j the principal outer part of the costume of the Highlanders of 
| Scotland. The wearer wrapped himself in- tin.* plaid, the lower 
portion, reaching to the knees and belted, forming the kilt. 
Later the lower portion was separated, being called the p/iili- 
beg, the plaid being used as a covering for the shoulders and 
upper part, of the body. The plaids were usually of a checked 
or tartan pattern. The word is thus used of any cloth made 
j with such a pattern. “ Shepherd's plaid ” is a cloth with a 
! chequer of black on a white ground. 

PLAIN ( 0 . F r. plain, from Eat. planum ). a level surface ; hence 
in physical geography a tract of country generally quite fiat or 
| comparatively so (see Geography). The adjective “.plain " 
signifies “ level,” and thence smooth, dear, simple, ordinary, &c. 

PLAINFIELD, a city of Union county, New Jersey, U.S.A., 
about 24 m. \Y. by S. of New York City. Pop. ( 11)05, state census), 
iiS^nS. It is served bv the Central Railroad of New jersey aiu: 
by electric lines connecting with neighbouring towns. It is 
situated for the most part, on a plain; north-east are heights 
occupied by the suburb ol Netherwood, and north in Somerset 
county, on the slope of the first Watchung Mountain, is the 
borough of North Plainfield (pop. 1005, state census, 5b iV). 
which forms with Plainfield virtually a single residential and 
business community. Plainfield is one of the most attractive 
residential suburbs of New York. The city has an excellent 
public sc hool system, a good public library, with an art gallery 
and museum. The Muhlenberg hospital, club houses and a 
driv ing track are features of the c ity. The value of the factory 
products increased from $2,437,434 in igoo to $3,572,134 in 
1005, or 46*6 “ 0 . Plainfield was settled in 1684, but it was not. 

| until 1735 that the first frame house was erected. In lybo a 
grist mill was erected, and for several years the place was 
; called Milltown. The township of Plainfield was created out of 
| Westfield township in 1*847, and ,n 1*867 Plainfield was ('bartered 
as a city. 

i PLAIN SONG, or Plain Thant ((iregorian Music ; Lat. cantus 
j planus ; Ttal. canto gregorinno; hr. plain chant), a style of 
: unisonous music, easily recognizable by certain strongly marked 
| characteristics, some very ancient fragments of which are 
! believed to have been in use under the Jewish Dispensation 
i from a remote period, and to have been thence translerred to 
the ritual of the Christian Church. 

The theories advanced as to the* origin of this solemn form of 
ecclesiastical music* are innumerable. The most widely spread 
opinion is that the older portion of it originated with the Psalms 
themselves, nr at least sprang from the later synagogue music*. 
Another theory traces the origin of plain song to the early Greeks ; 
and the supporters ol this view lav muc h stress on the fact 
that the sc ales in which its melodies are composed are named 
after the old Greek “ modes.” Put, beyond the name, no 
connexion whatever exists between the* two tonalities. Less 
reasonable hypotheses attribute the origin of plain song to the 
Phoenicians, to the Egyptians, to the early Christian converts, 
and to the musicians of the middle ages. 
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Towards the close of the 4th century Ambrose of Milan, 
fearing the loss or corruption of the venerable melodies which 
had been preserved by means of oral tradition only, endeavoured 
to remote them to their primitive purity, and to lea* h the clergy 
to -jug them with greater precision. A still more extensive 
work ol the same nature was undertaken, two centimes later, 
bv Pope Gregory the Great. And thus arose two schools ot 
ecclesiastical music, still known as the “Ambrosian” and the 
“ Gregorian chant ” the first of uhi*h is practised only in the 
diocese of Milan, while the latter is universally accepted as the 
authorized “Roman use.” In order to explain the essential 
dilTeren* » s between these two m hools, we must describe in detail 
some of the peculiar charuct* listi* s ot plain song. 

The melodies which form the it pa tony ol pi, tin chant are not 
written in modern major and minor scales, but in certain 
ton.ditie-. bearing, n lines analogous to those ol the carlv Greek 
“ modes,” though constructed on very different principles. 
Ot these “ modes,” fourteen exist in theory, though twelve onlv 
are in pi a* tn al use. The intervals of each “ mode ” are derived 
from a fundamental sound, ealled its “ final.” 1 The compass of 
each mode comprises eight sounds —that of the first, third, tilth, 
seventh, ninth, eleventh and thirteenth “inodes” extending 
to the o< lave above the ” final.” and th.it of the second, lourth, 
sixth, eighth, tenth, twelfth and fouiteenth extending lrom the 
tom th note below the final to the filth note above it. Coti- 
seqm ntly, the “ finals ” of the first series, called the “ authentic 
modes,” occupy the lowest place in each system of sounds, and 
those ol tlv* second serifs, « ailed the “ plagal modes,’’ the middle 
plan* —the same “ final ” being common to one “ authentic” 
and one kl plagal mode.” The follow ing table exhibits the entire 
system, expressed in the alphabetical notation pen 1 liar to modern 
English music -the “ final ” being indicated in each case bv an 
asterisk, ami the position of the scniilon* s, I mm which cavil mode 
derives its distill* ti\c clan after, bv brackets. 
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Of these modes Ambro used four only the first four 
“ authentic mode-,,” now numbered j, 3, 5 and 7. Gregory 
acknowledged, and is said by some historians of credit to have 
invented, the first four “plagal modes” — Nos. 2, 4, 6 and 8. 
The use of the remaining “ modes,” except perhaps the ninth, 
was not formally authorized until the reign of Charlemagne, 
who published an official decision upon the subject. J11 one or 
other of the twelve “ modes ” re* ugnized bv this decision every 
plain-chant, melody is composed. The number of xu* h melodies 
preserved to us, the genuineness of which is undoubted, is v cry 
large; and the collection is divided into several distinct classes, 
the most important of which are the melodies proper to the 
Psalm-Tones and Antiphons ; the Ordinarium M issue, the 
Introits , Gradual s and Ofjertoria ; the Prar/aliones, Vcrsiruli 
and Responsor in ; the Hymns and Sequences ; and the Lamenla- 
tiones , Exultet and other music used in Holy Week. 

Of these classes the most interesting by far is that which 
includes the psalm-tones, or psalm-tunes, ealled by modern 
English historians, the “ Gregorian tones.” The oldest of these 
arc tones r, 3, 5 and 7, as sung by Ambrose. The antiquity of 
tones 2, ft and 8 is less firmly established, though there is no 
doubt that Gregory the Great sanctioned their use on strong 
traditional evidence. In addition to these, a peculiarly beautiful 
melodv in mode 9, known as the '/'onus peregriuus, has been 
sung from time immemorial only to tin* psalm In exifu Israel. 

1 Analogous to the tonic or key-note of th** modern stple. 

- For 1 . 1 1 1 « t information on the subject see the article " Modes/’ 
in Grove’s Pultun ary oj Music. 


' The oldest version of this melody now extant is undoubtedly to a 
certain extent impure; but tradition imputes to it a \erv hedi 
antiquity, and c\ en our doubts as to the authent i* it > of the now 
generally accepted reading extend only to one single note. A 
widely acieptcd tradition points out this melodv as the tune 
sung to In exitu Israel , as part of the Great 1 label (g c IkSAh.ws), 
which is generally (but hardly rightly) identified wit a the hymn 
sung by Christ and llis apostles immediately aft- r the Last 
Supper. 

Due very powerful argument in favour of the Jew - fi origin of 
the psalm-tunes lies in the peculiarity of their * ■ instruction. 
It N impossible to ignore the pertect adaptation ol the c venerable 
melodies to the law*-* of I lehrew poetrv, as opposed to 1 hose w Inch 
governed Greek and Latin verse. The division of the tun*' 
into two distinct strains, exactly balancing each (..her, points 
assuredly t*» the intention ol singing it to the two rnutrasod 
phrases which, inseparable from the constitution ol a Hebrew 
verse, find no place in any later form ol poetrv. And it is very 
remarkable that this constructional peculiarity was never 
imitated, either in the earliest hymns or antiphon* we possess 
or in those of the middle ages — evidently because a was found 
impossible to adapt it to any medieval form of vei e -even to 
the Te Drum, which, though a manifest reproduction ol the 
Hebrew psalm, was adapted bv Ambrose to a melodv of verv 
different formation, and naturally so since so manv ni its phrases 
Consist ot a single clause onlv, balanced in the following verse. 
'This pe* uliaritv now passes for the most part unnoticed; and the 
Te Drum is constantly sung to a psalm-tone, very much to the 
detriment ol both. Blit in the* middle ages this abuse was 
I unknown; and so it. came to pass that, until the “ S- hnnl of th • 
I Restoration ” gave birth, in England, to the single chant, 
avowedly built upon the lines of its Gregorian prede* essor, and a 
somewh.it later period to the double one, so eonstru* ted as to 
weld two verses of the psalm into one, often with utter disregard 
to the sense ol the words, the venerable psalm-tones stood quite 
alone —the onlv melodies in existence to which the psalms could 
be * hanted. And so intimate is the adaptation ol these plain- 
< hunt melodies to the rhythm as well as to the sense ol the saered 
text, even after its translation into more modern languages, so 
strong! v do they swing with the one and einphad/e the other, 
that it is difficult to believe that the composition of the music was 
, not coeval with that ot the poetry. 

| Next in antiquity to the psalm-tones are the* melodic-, adapted 
to the antiphons, the offertoria, the graduals and the introits, 
j sung at High Mass. 'Those proper to the Ordinarium missae arc* 
j probably of later date. Those belonging to hvnin-i and sequences 
I are of all ages. Among the latest we possess— perhaps the very 
latest of any great impnrlan<e -is that ol l.outia Sion, :i verv 
line one, in modes 7 and S, adapted to the celebrated sequence 
written by 'Thomas Aquinas about i2fir. 

To the melodies adapted to the Lamenlalioncs and the Exultet , 
i as sung in the Church of Rome during Holy Week, it is abso- 

* lately impossible? to assign any date at all. All we know* is that 
they are of extreme antiquity, and beautiful beyond all descrip- 
tion. The melodv of Exultet is, indeed, very frequently cited 
as the finest example of plain song in existence. 

To assert that melodies so old as these have been , handed 
down to us in llu*ir original purity would be absurd. But the 
| presence of corruption rarely passes undetected by the initiated ; 

• and vigorous efforts have been made from time to time to purify 
I the received text by relcrcnce to the oldest and most trustworthy 

MSS. attainable. Such an effort was begun on a very extensive 
M ale by the “ Congregation of Rites,” at the instigation of 
Hope Tins JX., in the year 1868; and the labours of that learned 
body, together with those of the monks of Solesmes and else- 
where, have done much towards the? restoration of plain chant 
to the highest state of puritv possible. In England the Blam- 
Songand Medieval Music Society, founded in 1888, has also done 
valuable work by its publications. (W. S. K.) 

PLAINTIFF, one who brings a “plaint ” (Low Eat. plancta 
plan^cre, beat the breast, lament), the name, in law, of the 
party who brings an t action against another, who is ealled the 
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“ dHendant.” In suits tor divorce' the party bringing the suit 
is st vied the “petitioner,’ the party against whom it is 
broil'd it the “ respondent /’ 

PLAIT (through (). hr. pint, from Lai. plicitum , folded, 
ft! it are , to told), properly a fold, especially a fold of cloth, now 
usually in the collateral lorm “ pleat." “ Plait " is now priori 
p.jlv applied to entwined strands of ribbon, hair, straw or fibre. 

PLAN (i rom Lat. planus, flat), a diagram on a flat surlacc; 
Icace by analogy any deliberate scheme or design. In archi- 
t- eture, a “ plan " is a horizontal geometrical section of the 
walls of a building, or indications, on a horizontal plane, of the 
relative positions of the walls and partitions, with the various 
openings, such as windows and doors, recesses and projections, 
chimneys and chimney breasts, columns, pilasters, &c. 'This J 
t'-nr is sometimes incorrectly used in the sense of design (e/. 7 ».). 

PLANARIANS, a well defined group of animals, eharacteri/ed 
< xternalb by their ovoid or vermilorm shape, their gliding 
iimamcn; and their soft, unsegmented, ciliated bodies; inter- 
nally bv tiuu combination of low somatic type of structure and 
complex gnnidial organization which is characteristic ol the 
Platvelnii i (</.?>.). Their low type ol bodily structure may be 
exempli f' d be tie 1 facts that the mouth is the only means ol 
ingress to and egress Irom the blind alimentary sac, and that no 
vascular system is differentiated. Most Planariuns are aquatic 
and the < M ha. that cover the body produce by their beating a 
stirring ol the water, lienee the class is generally known by tlie 
name Tinbclkiri.i. 

Plana nans form one of the basal groups of the animal kingdom. 
Thev are the simplest of multicellular creeping things. In them 
l he gliding movement has become habitual. 'The lowest | 
Planarians are still largely free swimming aniinaleuhe and we | 
can trace within the limits ol the group the development, of the : 
creeping habit and the consequences that flow from it. It has 
led to tlie differentiation ol anterior and posterior extremities: 
co the formation ol bilateral symmetry; and to the development j 
o! a mucilage protecting the body against trillion. It entails i 
the concentration of the scattered nervous system on the ventral , 
surface and at the anterior end, and it has induced the segregation , 
of the diffused sense-organs in the head. The Planarians occupy j 
a position midway between the simple pl.mula larva of (’oelen ! 
tcrates and the segmented Annelids. Thev have probablv ! 
sprung either from an early (oclnmate stork, or represent an j 
independent class descended irom a twola\ered parentage 
distinct from that of the Cooleiiterutes; a \ iew which is adopted 
in the present article. 

Occurrence . — Most Turbcllaria are aquatic. They abound on 
the seashore and in tresh water, amongst weeds or under cover 
of stones, shells and sand. Kew of them are pelagic' or deep- j 
water forms, and only some half-dozen Planarians are known to 
be parasitic. A large number of land Planarians are known, 
rhicllv from tropical and south temperate countries. 

The majority of marine Planarians are nocturnal or eryptozoic, 
hiding away during the period of low tide to a\oid desiccation 
ol their soft sticky bodies and coming out at night or during high 
tide to feed. Thev are m<*1 ly carnivorous, and their movements 
are correlated largely with the nature* of their food. The smaller, 
more active species occur in companies amongst the finer sea- 
weeds over which they creep or swim in pursuit of their food. 
'The larger marine species occur singly or in pairs on Ascidians. 
Xullipores or Polyzo l, from whence as the tide rises they issue 
to feed. By the time the next low tide exposes them, these 
Planarians have so completely digested their meal that we know 
very little of its nature. The common fresh-water Planarians 
form either little companies of a dozen or more, usually of a 
single species, huddled together under a stone or in some cranny 
(see Pearl [S] 1 ), or societies of several species that inhabit 
Sphagnum and other fresh-water vegetation. This fresh-water 
pianarian fauna is of two kinds, the fauna of permanent and that 
of temporary sheets of water and both show a certain adaptation 
to their environment. The latter, being subject to greater 
extremes of temperature than the lacustrine Planarians, produce 

1 'Phi •so references are to the literature at the end of this article. 


thick shelled eggs only. The development of these eggs is rapid 
in warm water, Mow in cold : so that a pool after a lew days ot 
earlv spring sunshine is soon populated and pro\ ision is made for 
t^e continuance ot the race .should a cold snap lollow. I he 
lacustrine Planarians exhibit a different form ol adaptation. 
The eggs laid bv main of these animals are cither thin-shelled 
and rapidly hatched or l hick shelled and slowly hatched. The 
lake-water, however, is in spring, even alter sunshine, of a much 
lower temperature than that ol pool-water, but the masses of 
Sphagnum and other weeds that border lakes and marshes arc 
often warmer than the open water and may be as much as 13° or 
1 S'* C. higher in temperature. Here the Planarians assemble to 
benefit bv the warmth, and under such favourable conditions 
lav thin-shelled eggs whuh rapidly develop; whilst in colder 
surroundings or at the onset of winter thick-shelled resting 
eggs are laid. In this manner we can understand the abun- 
dance of Pianarian life in cold mens and transitory ]m.h!s ;n 
Great Britain, Scandinavia, Finland, Denmark and .Ninth 
America. 

In contrast to the general habit among Ttirhellaria of haunting 
dim or dark places, the station chosen by a few species is exposed 
and strongly illuminated. The marine Convolitta and 7 Wy- 
ehaerus and the Iresh-water I ortex viridis may be taken as 
examples. Convnhtta paradosa occurs among brown weeds which 
receive much light during neap titles and strong direct sun 
or light every fortnight. Pnlyehaerus creeps about the New 
Kngland shore without resorting habitually to cover, and is also 
strongly insulated. I'ortex resembles tlu; green ilvclraol our 
ponds in choosing the lightest aide of its surroundings; and 
finally, ('onvoluta roseojjensis paints the bench green in Brittany, 
part ol Normandy and Natal. In every such case the Pianarian 
is coloured brown or green b\ the presence of photosvnthelicallv 
active cells and the singular hcliotropie habit ol these Turbcllaria 
is associated with the illumination necessary for the activity of 
their coloured cells. 

Only one branch of the Planarians has become terrestrial, but 
tills lias spread over almost all the whole globe. One species 
( !\h yiit hadenius terrestris , fig. 1, e) is lairl v* common in Great 
Britain under stones, logs and occasionally on fungi, but Vhe 
Holarctie countries (North America, Kurope and North Africa, 
North Asia) are extremely poor in tei rest rial species. In coun- 
tries lying in the centre and in the south of the great eontinents 
and in the south temperate continental islands and archipelagoes 
these land Planarians become more' abundant and varicef; and 
being trequentlv transported with earth or plants thev are olten 
found in hothouses and botanical gardens tar Irom their native 
country. Their distribution offers some points of special 
interest showing a close relationship between the South American 
fauna and that of Australia and New Zealand ; between the land 
Planarians of Madagascar, ol ( Avion and of Indo-Malaya; and 
a marked contrast between japan and the rest of tlu.* Palacarctic 
region (see Von Graff | 1], 1N00). 

External Characters. Planarians range from the minute forms 
no larger than Infusoria to ovate, marine species 6 in. in 
diameter and to ribbon-like land-forms 8 in. in length. The 
majority are small, somewhat cylindrical organisms with a 
flat creeping surface. Others, comprising the common fresh- 
water and marine forms, are flattened and leaf-like, often 
provided with a pair of tentacles near the front end of the 
body, and in some cases the whole dorsal surface is beset with 
papillae. The kind forms are elongate and smooth, and their 
anterior extremity is olten modified into the arcuate shape 
of a cheese-cutter. Their movements are usually of a gliding 
character. The minuter forms perform short excursions into 
the water round their station, and in so doing recall Infusoria. 
The larger forms, in addition to gliding like pellicles, fold the 
expanded anterior part of their body into a couple of fins, 
with w T hirh thev swim after the fashion of a skate. The 
folded margins of other forms clasp the weeds on which they 
live. Adhesion is effec ted bv the* mucous investment of tlie 
body and frequently bv some specially developed local secretion 
of slime, or by a sucker. By these means, aided by their 
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algal-ire nncnting and cryptic habits, the Turbeilaria, though 


soft bodb-d, arc able to withstai 
The anterior end in til T "rbt 



1 . 


• ( 'it. uJyf- r /\n ' ( 

r » i t y . M. 

( M >i iotn < /e,, 1 rM. 

/, I r\ </inu. fee /■;•»< 7 - v, (•:*., with 
cl. v.itnl anh nor extremity 

(rilir-r Joh. Schmidt). 

7\' ■ hntfrurt ftHt'tr/*, ( >. F. 
Muller ( . 1 1 1 < ■ r Kmuu-h. 

/. liipfiliuiU it)f\ .Mih, (utter 

Moseley I . 

c, 7’u.'vi:-//v iorvut<i, O. Sch,, at- 
tached by the pharv n\ \('h) to .1 
dead worm fatter Johnson), 

AM ■ lit' figures of ikilural size, and 
\'i* 'A i ’1 \ from tin* dorsal suit. ice. 
e! 1 ..nd ti arc mauim, »■ and 
an iredi-w utet , c ant t .ir<‘ ter 
r. -an.il. All toiin I in t-reat 
I retain cxi cpt /. 

Thb green effect is due to the 


ul the violence of the wave's, 
lktria is the site of the chicl 
^ense-organs, and in sown- 
forms ( l*i 1 >1 mseida) becomes 
transformed into ait irivagin- 
a i *Ie |>roi him is ut liighlv Ll< tile' 
nature. Su< h forms lead 
oaturallv to the Nemertina 
v ,;rA 

Coloration The coloration 
of Planar ians is of intcicst. 
The flattened marine forms 
are often brilliantly coloured 
on the dorsal surface, either 
uni form lv or with some strik- 
ing marginal band; or thev 
mav exhibit longitudinal 
bands o! contrasting tints or 
a mottled appearance. The 
signilh anei- ut these colours is 
not fullv understood, but in 
suinc 1 ases of sympathetic 
coloration the derivative 
him t ion of the pigments is 
probably to aid crypt ie re- 
semblance. The terrestrial 
Planaiiuns exhibit the must 
striking patterns in longitu- 
dinal striping and cross-bars 
which appear to have no 
relation to the environment 
ol these essentially nocturnal 
animals. The iresh -water 
forms are colourless or dusky, 
ollen dark -brown, possible in 
relation to the retention of 
heat; but in a number of both 
tresh-water and marine Plana- 
rian.sa green colour is present, 
eonstantlv in some species, 
sporadically in others, 
infection of the Planarian hv a 


un the oilier hand, are founded on two or mo-.- Ivpes, and tin- 
astounding complications nl these structures suggest that their 
evolution lias been governed bv quite other laci >l'S or I'ornblll., 
tions ol taetois thui those that have guided the : • »mal ii evolution 
of the group. 



Fir.. >. A group ot l'ohxlad Turbellana. illustrating the variou- 
positions in which the mouth ot F 1 an.iri.ins in. n «u < ur, .md tin 
concomitant changes in other organs. 

\, Anonvmus rmli s- mouth central, male genital aperture ( f ) 
multiple and biradi.al. 

]>, I'roslhiostomiw s tphmn uhis \ mouth anterior, the pharynx 
protruded through it. 

Ciwtof'lana: mouth posterior (w); male; , iemale genital 
aperture ; Tiy. brain; C G, eyes especially related to t he br.am ; 
/ v, marginal eves; w, mouth; il/i # , stomach; /’//, Pharynx; 
s, sucker. 


mini.rte alga which multiplies in the tissues and may profoundly 
affect the habile and even the structure of its “ host." The 
pfauirian so affected acquires a ht'liotropic habit; it becomes ; 
gregarious and in extreme cases ceases to ingest solid food. In 
Cnnrolnhi roseo/Jensis the green cells have become indispensable. 
They Inaction both as the nutritive and excretory organs of the 
Planarian, and tin' young animal cannot develop until it is 
infet ted and has acquired a. supply of these green < ells vvhi< h 
become in< orpor.ited into its tissues (Gamble and Kechlc [7)). 
Frown algal cells (Xooxanthellae) are known in other species of 
Convnluta. 

Fornl . — The food of Turbellarians consists, in the smaller 
species, of diatoms, unicellular algae, microscopic animals and 
other Turbellarians; in the laiger ones, of worms, inollusca and 
insects. The line feeders rapture their lood chiefly at night by 
gulping flown the minute organisms that, settle or swim in their | 
neighbourhood. The coarse feeders enclose their prey with a 1 
coating of slime and then proceed either to engulf it in their ; 
expansible inoutfi or to perforate it by their trumpet like pharynx, j 
'the mouth is remarkably variable in position (fig. 2). In many ! 
flattened Planarittrls it is plated centralk on the ventral surface j 
somewhat as in a jeMy-fish. In the majority it is nearer tin* j 
anfc»fWr4hd, but in a remarkably elongate forms it occupies I 
a posit iottttfcar thr hinder end of the animal. In the f/lindrical j 
torni - ( RhabdocoeK) a similar v ariability in the position of the ; 
mouth is met 1 with. 

- hiutn my. The struct lire ol the Tuila-llaria tholigh greatb- 
vari *- 1 m "detail, Cputom^ u> 1 -.insgl* ■ Up* •»! soiiialu organization 

hit 11 I- t ransitoW' in tlie liiglu-r inv'ero brater,. Tie- sexual organs, | 


The general slnu turai characters are as follows. The bo.lv 
i-oiisisls, of ;i imistukir envelope toveinl extern, Ul v l>v a 1 iliatcd 
glruub.-kiV epnlcnni •, aa«l t' r an alimentary .sac, lm< Irk al t/i 1 bram hei 1 , 


1 . BM PC EH 



( \fn-r 


Kit;. To show the sine ture of the simplest Tm bellana. 
The figure represent-, the fill hull ot a transverse section aeros-; 
the body of the Aroi-loii-. planarian its. The mouth (.Kj 

plugged up with a de*« -liv-e ]>olynuelear mass ol ev 1 oj>lasm ai.d 
the transitions from this to the stellate scattered central puivn 
chviu.L (S(') and again Innn the 1 . tiler to a firmer peripteral zone 
{PC ') are shown. The outermost l.iv'er (I P) is a 1 ili.it ed efutlermis 
resting on (ISM), a basement membrane (dark line); the row oi 
dots beneath this represents the longitudinal muscles (/). 

Jnr which the mouth serves both as ingress am 1 egress, lletweeii 
this aproctous gut and the integument the body consists ol a. 
jelly-like, vacuolated nie-.ench\ me made up ol bram lied gland 
cells, excretory 1 ells, pigment and must h- e * d 1 s. \ spate may l«- 

secondarily hollowed (>ut around ]>a.rt ol the gut; bill no coeloimc 
«»r triu- jK-nvisceral ta.vitv* exists in tin? r.eus«- m whit li these terms 
an* med in higher animals. A nervoii-. system is ju'esent and 
consists of an anterior " bra.in " and ol ramilving g anglioinc trunks 
Unit are devdopef! 111 relation h» the must ular iiiti-guinc’iit and to 
the seiist?-orgaiis lot the perception ot light and pressure. No 
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ivvpir.iforv organs are developed, prohaHv in correlation wit)) t lie* 
absence Di a blood -vascular system. On ihe oth«T hand, the 
piocess «*i reproduction is elaborate ly orgaiw/.cd. The I Manana 11s 
;u<- |i* :'m.L]*inu(iin' and., as m so many oth< r small animals, tin* body, 
till i*r a i taming maturity, becomes in many Plananan.- prac-.tna.llv 
a genii. il sue and is soon exhausted bv tin* repeated tails upon its 
nerves tliat arc involved in the raj ml jmnlintiun of eggs and sper- 
matozoa,. I he intervals between successive clutches lias bi cn 
lound in (. oucolutu n>..i offcn^is to be a month, thus suggesting tin* 
nifiueiut* 1 > I the lunar tides iijxm maturation. 

! ntt'i'jwh lit . — I he epidermis is ciliated and highly glandular 
B consist- ot a single layer ol cubical or oblong tells with the 
sit in. tu re avn in Jig. p The glandular set re lion takes vai ions 
hums, mu h as min us, uiuciuoid grnnulir blot ks, or fusiform re 
Jimgcnt homogeneous rods. 'these rods v»r rhubditcs " ere 



(Partly afi<- 


l.utliei : 7nts(h>-ift V 
y pi 1 ini'- -.i « hi nf Willii 1 


ru„ .j. 


.1 Jurf!. Zoohric, 

1 1 ,iu:t im.iiin.) 

l’ortion of a transverse section ol Mcsostoma chrcnhcvQii 
( tin..), 

d lie epid< rmi (Ji) consists of cells divided into an outer and inner 
/one, 1 In * luller containing rhubdites (Bb) ; the cilia (t /) are 
thickened about the middle* oi their length. Below- the epidermis 
’stln* basement membram* (BM), a Inver oi tin ularmusi les(C) a.nd 
• ,f Jongi tmlinal ones (L). B« low this again is the iiiest nch yma (. 17 ), 
made up ol brum lied cells and dorso-veiitral muscle fibres 
i he mi seiiehy matous glands (Jinn ) are producing rhamimies ( /»'///) 
wlm. h pass outwards. 

freipiently coloured red or yellow, and are highly » haract eristic of 
flu- 1 urbellaria. 'Flu ir real use 1-. unknown. In only two genera, 
does the* epidermis produce cufn ular spines (Ai ardhtKoou , Inuntiu) 
on flu* surface, but chilinoid hooks, spines and spirals on in 
J 1*1 ■< 1 1 1 1 *i 1 1 1 \- on the lining membrane of the male and female 
copulatory duels. 

Below the epidermis is a firm basement membrane info which 
the subjacent musile-, are inserted. They are divided into miter 
1 inula*’ and inner longitudinal gmups and subdivided in the larger 
forms bv diagonal libres, and m the most highly differentiated 
l'lannriuns tin re are six must ular lavcis, two of e.a li kind. In 
a number of Turbcllaria tile nmseulaluie is modified to form a 
sucker either single or double and anterior or posterior, and it 
undergoes further modification in connexion with the pharym. 
and reproductive organs. 

0/ 

dm. 





J classification of the Blanarinn is bastd on them. Thus we have 
! the Jihuintm ochda with straight gut anti tin; Tricladida anti the 
7 Wvi hididu with triple and multiple branches 10 the gut. The 
Jvhabdoci a hvia are further divided into tlnce groups: the Acoela 


Tic;. 5. Integument oi Mrsostoniu linrua. O S1I1. 

Cti the light hand is l he epide; inis (.) with pi rfm a 1 nms (/) through 
which tin- rhabdiles (s/j pioject. Beneath this f lit* basement mem- 
brane (bin), and beneath this again the - muscular luveis consisting 
of ciiculnr (mi), diagonal (sm), and longitudinal (bn) fibres. 

Ahmcittarv Sue . — The alimentary sat: consists of a muscular 
pharynx opening outwards through the mouth and inwards into 
a median digestive organ xthich may be solid or hollow, and in the 
Litter case straight, Jobate or branched. These chaiacttTs aie 
correlated with tuck a number oi distinctive feature:* that the 



f’ht'i. f>. — Main trunks of 
tin- l‘xereb<iv Sv-tem of 
Misostnum Ain nf icy tin, O. 
Sch., opening to the exterior 
through the mouth; fl\ t 
1 ’harvnx. 



l ie.. 7. Blame-cell lo in the 
Bxtietoiy System. 
a, mitleus; b, excretory granules, 
“ 11. inn* " ; •/, br.mclies of till; 
c, bt ginning of excretory tube. 
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with a simple svncyti.il gut not sharply separated from the surround- 
ing liicsenchyma; the Khabdot oela, with a hollow gut and a pi n- 
visceral si hi /m od ic span; and the Alloeocoela with a lobatc* gut. 
ami rt duced st hi/ocoeh*. 'flit* last group leads one naturally to 
the 'I rid ad iila; the Bolydads being an independent gioup. 

I he pharynx varies widely in structure. In the Acoela it i. a 
mere Undo ning and pitting of the integument. In the K’habdo- 
<01 la a great number ol elaborate modilicat loifs are lound. 1 h- -e 
ure b.1-1 ■ ! on the 1 v]h* ol a Initial invaginal ion, which lorms th>. 
pharyngeal sheath. and from the 
i’ottom ot this there springs a mus- 
cular outwardly din t ied tube or fold. 

Ill tin* Alloei )• oel.) and Tricladida the 
pharynx is au elongate prnfrusihlo 
t vlindcr, mid m the Pol yt lads it may 
be an immere-.dv disp usible frilled 
organ, tin folds ol which have indepen- 
dent movement, or an dongate tube. 

\t lht* base of the pharynx he the 
ojwnings of s,ui\.u\ glands. J11 the 
Bolyt Iadid.a the section of the alinien 
t try s. u, into which the pharynx opens 
is a median stomach from which 
ihe intestinal branches radiate. I he 
stomach in few tonus is provided 
with digestive glands. Ihe branches 
possess an independent musculature 
and exhibit active pcnstuBis. '! he in- 
teslineof I'lana- iaais is not ciliated, and 
digestion appears to be largely intra- 
cellular and not cavitary. 

Mc^nii h) uni. - llu* mcscnthymi 
(Bojimig: parent iivtna am it.) consists 
ol a mass of branched vacuolated cells, 
imbedded in which lie gland-cells, pig- 
mcnt-cdls and ihe exeretorv* system, 
it eiivt*!')])s the genital organs, which 
though iu the mesent hvm.i are not of 



Bit;. iS. - Th. Nervous 
System ol a Simple Blai,- 
arian (Jlaf>b>dist us, one o» 
the Acoela). 

B, the brain which gives 
ott a dorsal (/bY) and 
a ventral (BA) plexus 
and also L 1 tc 1 . 1 l nerve* 
(/.V). 'flu* mouth (M, 
and the oini.vsf {< > ‘ ) 
are shown. 1 In* f< u nu r 
is vciitr.il, fli»* laffei 
tlmsai m juisition. 

it, and it Jorms an investment to the 

gut and to the sjuici* (se hi/ocoel) which often occurs between 
the gm and the mass of the niesenchyina. '1 lie mesenchymal ous 
glam l-t « Us are of diflerent kinds. (1) Single cells in which 
rods (rhainmitc-d are developt*d (tig. j. Bun). Such cells in 
embryonic lift give rise to a process which perforates the soft 
basement-membrane and penetrate-, between the epidermal cells, 
flic process becomes hollow, and the rhammites pass outwards 
along it on to ihe surface of the animal, forirfing in many 
TurbelBirians thickly set rows of rods on the head. (2) Similar 
cells coni aft 1 mnialocysts m a lew Pkmarian (Aluroi>toniu t Ster.o- 
btuniu } slnoitiu+u, vmlii m,u«1 Slylochufdivu,. turda). Whether these 
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nemaiocvsls develop in the: Turbellariun is doubt I ul, and it is not 
impotable Jk.it t ki’v art' dens'ed irons ihe tL-uies ot sum*' coelcnor- 
at** .rir-t *L i.iii-n l»v I ho I’kinanan. ns has been shown h>bo tboci-'O 
111 th<- a- matoi ysls ol Loli*E. ( n k ells prod lie ill;; nc Kiikue spiral* s, 
si 'in* : mi* s .is-.uci:Uftl with ,i spiral tlmad. liir-t anniuns .i^v 
i«ll- :i a-.suo’aio'i U>;;t t!u r m ball cries, iv*d ibly so ill tin- n markable 
<;t aiio .J*.’ .nntns. 

t: • jy’.xv Sv>!e>n. 1 ho excretory sv-fooi t m-Tis oi ]*roio 
nop! that is, ui iui>os opening to the iv.iru r by one or more 
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Mt-Cell. 


1 tj i:n *11-0(11. lu 

u ! after brain luny (\ten-iv*Iv m the me -••in iivina, 
in ; ft culiar huiluw .-IE « **<!-.) provided with a 

*un lir.Hiuusb* \ ibr.ii in-.; cilia. Tin extreinrv inhides 
kedlv sinuous enur-** an 1 .ire provid. d with t die,. The 
motion of th- ,<* cilia and ot the ilaim* tells 
„ i-. to ijul i»t • an out w ard ourn id ot thetluid 

z m ,i \ from the L.Lii.ih, but the prims, ut c xc re- 

■ 'll tiotl riam, to b<‘ perturmid ciuttlyby the 

' a bran ohe 1 nv • noh\ m.iinn, Ihmu’-i'i 11s. The 

v * position ol the external opening v.iiie-, 

: greatly. It may i*e sin-jl-* «>r p.uied, mid 

rry"'*-*- : . ^ \*utral or n ruunal , nr a^.iin multiple and 

1 arranged in pur-, alon.' ih<* dor-,al surl.i*,*- 

• ( 1 bn ladid.i a 1 ’*! orob.ibly in l'olvi ladidn'. 

■' '* • ’/ The tlame-cell , 


i o* 1 Cell. 


re arr 
d ru ladida, b.n in* li - ■ 
me-.enchvma o- iuu-i !. 
notevvortln* that m ihe 
■-vdfiii i-. known. 

A\ rrou , .s Til*- 

prev nt in all div l ion- 
consists ot a pair*-' 
ventr d to tie- yui 


j.a.rs 


a.l’J,ed 111 
1‘t uul.irly 
>riiis 1 ii:;dly, it 1 -. 
At.oi la no exu elurv 


nervous system is 
ol the or* hr. It 
anttiior vj.imdion lyiny 
an<l lnun tins are yivi-n 


Fig. ro M/rrorfama 

linear e, <> , nnd* r 

going division. J lie r* - 
nre lb individuals. S 
with mouth apertures, 

showing the buds of 
the first (>«). second 
(»/), third (m’). r *rido 
fourth gcTiSrfcl 

firm. The fifth genet** 
tion has’^^uot y&t 
a* <piirt£t moCith 

a])'‘rtur<K rT ' r ^tiliafed 
grooves; r, epe spots; 
i, ud", i me . J * * 

A fuel a aiK^gj 
is with oneelq 
and L*)ii-ists 


o 1 '. , n _dil and 1- .t, d.*r-;d, lateral :m*l v» ntr.d 
tihies inten.oiinet t* d by a plexus. The 
nerve-cells are mattered throughout tin’ 
pit XI Is. The I hiet de\ elopPlent of 1 lie svstelil 
on urs in relation to tin* muscular bodv 
wall, sens* • ory ui-, and lie* pharvnx. In 
these iliar.n til'-, the nt'Pmi, system ol 
I *1. man, in - show-, an nil* r* a my Iran-itioM 
from tin- Mattered plexn , ol (. oc lent crate-, 
to the segmental ganglia and sympathetic 
nei v* uis system of \im<hd,. 

Ac i/M -e;vi7»s. These oi cur in the form of 
tat tile oryans, otoev.sts and eye,, d'he whole 
skin of in. my 1 *lan iriaiis i-. seiv-itive, and 
annmyst the ot dm ( rv locomotor cilia lony 
stilt one, are found which it is natural to 
think are t.n tile oryans. d he heatl-eml i, 
oili-n jirovidel with specialized calls that 
appear to subserve the sense of touch and 
po . .ibly of la-d* 1 also. Ihe abundant*' 
of rhammitos, of l*my ‘lilt cilia, ainl the 

y real mobility arid sensitive nc-o ol this 
reyimi, bear out this com lu, ion. A further 
development ot cephalic, sensory strut tuns 
occurs m the form ot a crescentic yroove 
(Polyclad ) of paireil, lateral pits (.i/zcT »- 
stftnn 7, tiy. i*>) ol mobile papillae oil the 
extreme turn! miryin (Laml lritkuls) 
and of extensible tentacles, marginal or 
nuchal in most Polydads. 

The utoevst (»«’*. ur-, constantly in tin- 
orad ic ally in every other divi-ion c^f llu.*iyr«>up. It 
jeption a .'-inyh' median oryan ])lace«l over the brain, 
or bi-ci'llular sac containing a calc ireous 
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i ctmcretion lviny in a thiid. From what is known of iliese orp.ms 
j in luy her invertebrates we may inter that limy serve to increase 
; the perception o» slow wave movement and enhance the control of 
I the muscular sense. 

1 Eyes are yem rally present in IMa.narian,. Two tvpes are dis- 
, tiiiyuish.ible exes with a c u]>-shaped retina taciny mil wards, and 
those with an mverli'd retina tunny inwards. 1 lit* lonner occur 
m 1 lula* Is and i'olnlads around the margin ol tl:e hodx olien a 
humlrotl or more may be ]»reseut. Ihe latter occur m all crimps 
exupi the \ioela, but are limited to the Ueiyllboui flood Ml I he* 
brain or base; ol ; In* nuchal tentacle;. lve<*ent inv* iie.a.l:<Mi has 
shown that the essential part ol the eyes ha. m all i;, .e, a CMjn’.li- 
caled structure and is tii>1 a mere epidermal i ell •», mp em l*.se*l 
by piyment and provided with an optic nerve. On ihe eonlt.iry 
(Hesse 10 ), adei|ii.i.U'lv known eye.s are competed ol rod-cell-, (hat 
font am ear h an .ixial filament or bundle of libnll.i.*' (th* lenmuai ion 
ot tin' nerve), au*l ihe distal end ol tin- rod-cell is coewried mi,, ;L 
striated usii.ill v bi'Mud border where the action ol liyh connin' * cs. 

I \ yroup o! sin.h *,pi i lalizcal rod cells is enclosed m a pu;nu med 
! cup openur; cither outwards or inwards and pierced, by an opnr, 
| nerve. the whole is usually depressed beneath lie epnlcrmi,, 
j but in some \coela and Alloeococ'la the eyes return a snrlate 
|>o-itioii. In the i’olyelads eyes may increase by division and in 
. irulads may decrease in number by lusion (Carrier* ■ fuj). \ w* 
marginal and olten ladial disposition of the scattered eyes, and ihe 
prostomi.il podium ol the paired eves, attord inti res. my evidence 
oi the intermediate position that Pkmanans uccupy between the. 
radiate Cuclenteia au*l the bilateral Annelids. 

/w ['ioditithni. \ 1 1 rurbellaria are hermaphrodite, u n. I reproduce 
sexual l\ , but a tew iormtj (MicrosLomidao an i sm ’lv Ii :«!ad,j 




■ Ido. it . -1 ’Ian of an A co clous 

1 rurbellarian. 

Tie 

. j 2.— I ’lan r^f a !\Mia i.*l*'- 
eoeknis Turbc*!l.o iun. 

c, Ey.\ 

he. 

1 lursa co])ukilnx. 

w, Miieou , yland, formerly mis- 

i n, 

lir.nn. 

taki n tor the mem I h, whu h 

r. 

lyvcx 

lies in the centre ot file 

C, 

( lermurium. 

bi xly. 

i. 

Intestine. 

ot, Otolith. 

hi. 

Longitudinal nerve* trunk. 

<>v, ( iv.iry. 

nt. 

Mouth. 

/’, liiyestiny paivnclivnia. 

/'It, 

Pharynx. 

/. Test i< ular tollu le*,. 

) v, 

Kec eptaculum seminis. 

?w, Vcsic ula semin.ilis. 

.s, 

Salivary inland. 

! * , Male my.in c»f copulation. 

/, 

T« d is. 

y , Coinuioii sc'xual aperture. 

a, 

vs, 

d y , 

he. 

Ft* in-, (i on tain iny an 

A * Ik yland. 

• ,it 11 1.1 seillinalis. 

Cfiil iiKue; t opulatory *»r^an. 
('t.mmoii sexual aperture, 
liursa copulahix. 


irn rease duriny the summer by fission and dunny the winter bv 
eyy-,. Tin bodv of the Microstninidae 1 h'c*hii*s toil'd ric ted and 
partialis' Mibdis'ided into two, tlie posterior hall regenerates a brain 
•mil pharynx. Sulise<|ii**ntly each becomes ayain c onv cried into 
luo /Moifis, an*l the process is repeated 'until a chain is lormcd as 
in liy. 10 . This break', up into its constituent members, each of 
which repeat. the process until the: oiiseL ot reproduction. The 
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Trie lads, on thei nllmr hand, Iragmont, without undergoing prepara- 
tory t hanm-jv, 

I In.- 111.1!' and liinalf qi-nital duels (gonn-due ts) e>pe*n 1 r > the 
(•'.tenor, ii'Iicr ihroiigli a eoi.nmui cl,a.mb<i <»n tin* vrntr.il surface 
(nin-.l Iv 1 1. 1 ! • I* .1 oehda. an - 1 all Iniiadida, li 12, 1 |) or by separate* 
apertures 1 • 1.1 1 ar- al-.o usually v entral. I11 tin* latter 1 ase, Ihr male 
pinopon- 1. a ually in Jroni oi ilw limrile* one (all l'olvc ladida and 
Some Kll.ildoi or lid a). A separate ojm nmg is sol llr 1 lilies acquired 
by « Mi' • or otlirr <>i tlir acres-,. »ry r»*produ< live oryans (as bv the 
spe-nuotlu a. in sonic Khabdex o< lid. a in wlncli it 1. dorsal). 

'1 be gem-oil ive organs ol tin- rianarians are complex. .Male and 
i rin .lie ge vu 1 -cell develop in mu- and the same in* ! ivid mil and reai.li 
Hie ex ten >r hv 111 dependent dm Is. I liese dmts are provided 
with U'.f -ory glands along l heir course and terminate 111 penial 


ally into the oviduct, and sterile ova that become yolk-cclls and 
open into the biood-pom h. 

I'he remaining Khab.locoeh la possess separate ovaries and yolk- 
gl.mds. idle union between ii.w* two seis ot duels takes place in 
the genital atrium winch is pmvided with a .spet tnotlieca for the 
i <?i tih/.ilion of the ova, but 111 at least one sub-lamtly (Cylhuiro- 
slomiHiit) the spermolheia opens bv a special doisal pore. These 
ova. togitlui with the v’olk and :■ p< 1 mato/o.i, are thru transferred 
to anot her at rial div erticulmu the uterus, in which a shell is formed 
and from wlm li tlirv are depo-aled m the form of a cocoon. In 
addifion. a muscular pouch, tin- so-e.dh-d “ binsa copul.it rix, " is 
usiiallv pie-ent. The male organs ol Kh.ibdoi oelida are no less 
complex. The tester an* cither lollu.nl. ir ( Alloeocoela) or compact 
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or vaginal strut lures, often of great complexity, 'vhkli are sur 
rounded bv .1*1 "atrium ” or iuv.igin.it ton « > I the ventral body 
wall. I rom this invagination a special v «sit le “uterus” is nlleti 
developed lor the reception of Hie fertilized egg previous to 
ovipi isition. 

I In- Acoela jm-rnf the simplest arrangement. In this group (tig. 

Il) the male gen II -cells ,^n-,e in Jollities oath ol V. lilt 1) IS the 
producL ol .1 single sperm mother-cell. From these iollu le*^, flu- 
iut>l ile spei mato/o.i eul er 1 he paired sperm duct, which optm. bv 
a single aperture m ar the hinder end oi the animal, and i-. |»rovided 
witii a simple unarmed glaudul ir penis. The lem.ile g< nun IK nr 
ova ari-,e lrom a paired ov.irv, some of the tells ot whit h appear 
to ait as iiui’se-t t Us, supplying the young eggs with nourishment. 
When mature the eggs are trail dertvd to the ovidinl. At the point 
where the two oviducts join in ord< t* to open to the exterior llu v 
receive a conic.il sac fspei mot heca) u hicli contains sptTin.i (o/oa. At 
this poinl the egg-* ire l< rtilized, and deposited in a mucilaginous 
mass whith n atlae.lu-d to aleae or buried in the sand. It is 
characteristic ot the Acoela that the testes and ov.iiies should 
not be continuous with either the sperm-duct or flic oviduct 
respectiv ely. 

In one genus « *F the Acoeloiis 'rurbell.iria — l'olvclhu nr. this 
primitive arrangement nutlet goes a development which foreshadows 
the complicated ovaria and vitellaiia ot luglu-i forms. In J*nlv- 
ihnrvus the eggs mature* in a special roomv chamber and an* hen* 
provided with yolk which, is elaborated bv a stride part of the 
ovary. Thus we have a differential ion of germ-cells in In Iwo 
portions allocated to two chambers : fertile ova wlm li open event li- 
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( ivhabdot oe la), ami communicate* indirectly or direclly with the 
p.iitetl .seminal ducts. 'I'he dm Is unite at the* base ot an evugin- 
abh- pe-ms. 'I'his muse ill, ir oig.m is provided with glandiilai anel 
e hit mold appendages ol considerable complexity, and, in addition 
to these, a poison g la ne 1 and dm t are sometimes pre sent. In certain 
gem-ra (Miurorlivtu hus, J'mt hynchus) the penis is used tor catching 
pnv, perhaps exclusively 1 so in the* former genus. I he opening 
ol the- atiiuin into the enal cavilv in ('yhndmsloimnac and oi the 
male organ into the- mouth of Pmyhytu hns is possibly explained 
by thi-> fact. 

l rom the Allneoc ax-la we pass readilv to the- Tiiclads. In both 
of the.-** group.-* flu* reproductive organs an- based 011 tin same plan; 
but 111 Tiiclads 1 he- separation of eivauan ami vit<*llaiian portions 
of Hie gonad is less perfectly effected. The oviduct* transmits the 
eggs hum the* aiile-norlv placed ovaiv. and receives in its course 
tiie openings 0} jnmieTou.s vitellaiia (hg. i f). No distinct spernio- 
thee. a is developed, but a cocoon i.-. formed in a special chamber - 
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the uterus- which mav cither he a dilatation of the common 
oviduct (vagina) or ot the allium, and mav eipen to the exteiior 
independently (-angle in Uteri punts, paired in Symurhaunn). In 
B Acli nun the uterus is said to .u t as a spermotluva. In addition 
id ilu.-i. ^ti uctures, accessory muscular oigans aie l«-und in Ihudto 
i . >t hnn and developed to a high (Icgicc in land J ’l.uiat iaiis, w ln^e 
tiny torni the so-called udcilix hein and adenoduelvli (see \ oil 
( i : .1 it. iOonh 

Lastly, the Polwiuds otter ceiiain diauulivc sexual characters. 
Tlie ovaries are le>llic ular, very numerous, and the ova elaborate 
l iicn own yolk (tig. if,). Idle o\ ulm t open into a » h.unbe-r w hn h. 
alter receiving a voluminous shell-.-: la n< 1, opens by a muscular 
bursa to the exterior. X< > special uterus is developed, but 
tmm the y mu of union ol the two egg ehaiuhcis .1 vesicle is given 
oil v. liu h 111. iv open separately to the exterior i/i/ow/'i'Hif. 

1 he t es i ■ s are equally diilused and the seminal wmiI's usually 
loim a median muscular iv visible sac which ojHib in flout ot lie 
1< male genital pore. In St\ lost' amtnt, however, this penial eugun 
op> jo. through the mouth as in certain R ha bdocoelida. Moreover, 
it may be* p.ured ( 7 hvs mc'onn) or multiple. Thus in Anonvnuts 
twelve or more- pairs 01 cur. In (_ ; YptocchJcs two, loin or six mav 
be pie -'lit. Ia:l m (lit- genus they all In 111 a common sac. I11 
Pi ‘l \ 1 tvMiitv pores occur niurd about the icmule pore, but 
the in..-: posteriorly placed of these structures are devoid ol a 
seminal dm i. 1‘his condition supports tin* view rli.it in Polvcl.uU 
the pern-, was at first a glandular 0114.111 probably used lor at lacking 
pr< v and that it has become secondarily connected with repro- 
duction. In confirmation ot this conclusion we have the obseiv.i 
turns ut Lang (f)i that Yuni;iu stalls t In* Irmly ot other Polyi lads 
v ith its penis when brought into contact with them. (See Win 1 - 
plan [oh) The genus Laidlavia dilters from all other PolycLuD 
in possessing ;i dor,al genital opening. 

!h vt /. if'mnit . — The development ot the Plana rians is faiilv 
well known, Except for one or two species ot PolyeLnK develop- 
ment is direct and without meta- 
moiphosis; but in l hv'oninr.oon and 
\ nn<;iti the cmbivo tit velops eight 
.-Toiiglv ciliated lobes which loim a 
i ire 11 moral band ol larval ptocesses. 
ddiese have betm compart'd with the 
gmlle ot IYochospiiere larvae and 
also with the eight rows of swimming 
plates in Ctenophores. Prom the 
name ot t heir discoverer these girdled 
larvae are called Muller’s larvae 
(fig. if.). 

In the Rita bdocoelida the eggs are 
usually laid in a shell whi* h lias 
characteristic shapes. Each capsule 
Contains a single ovum and several 
yolk tells. Segmentation results ni 
the 1 01 mat it 111 ot dislocated megaevtes 
and microcytes. The latter give use 
to the epidermis whit h i-. laid down 
in bilateral sheets, the lorrner to the 
various internal organs. There is no 
distinction ol germ layers, and tin 
gut is gradually organized trmn tie 
mesenchyme, the rest of which gives 
*ise to the pat enchvm t. The pharynx 
and the rudiment ol the gonads are 
tlu tir-n organs to appear (Breslau 
ft *]. 1 0* * -» ) - Tlie development of tile 
Acot 1 «l dilters in certain pnrtiriii.it-. 
from that ot other Rliahdncoelid.i. 
The o' a tonlain yolk granules, and 
yolk-cells af( ob-ent. ('.toups ot such eggs, each with its own 
Miell.au laid m a gelatinous envelope. hath ovum segments into 
a two Liven d embryo composed of a ciliated outei Liver and a 
central .syncytium. No trace of adisiinct enteron or gut is visible, 
but as the embryo grows the svm ytmm becomes di Herein in i<d 
into a more fluid cential portion and a turner peripteral zone. Pin.* 
toiiner, together with the wandering phagoi vtes, corresponds 
functionally to the s< parate gut of other Rhabdococlida. Pelagic 
larvae with a coat ot long cilia have been identilud bv L'ljunin as 
belonging to the Atoi-Li. 

The development ot the Tricladida otters other peculiarities. 
From four to twenty or more ova are surrounded by several hundred 
amoeboid' 'yolk -cells in each cocoon, Each egg-cell divides; but, 
as happens in the capsular ova of certain Mollusc a and Oligoc haeta, 
they do n6t all survive, some being used up as tood by the remainder. 
Tlie segtfiented ovum becomes dislocated as 111 some RhalxlocoeK 
the Idaatomeres moving apart Irom one anoiher. Tin* details of 
organ- formation are still imperfectly understood. 

Tlie eggs of the Polvc lads are laid somewhat like those* of the Acoel.i 
in a gelatinous envelope*. e*ac li ovum living provided with yolk 
and an egg-shell which may be opereuLitc*. The majority of 
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In Polve'Luls a distinction of germ layers similar to th.it 
occ lining in tile development of Mollusca, ('haeto| 'od-Anm EE 
and certain otliei Invet tebrates, is early apparent. 'I lie ovum by 
uneejiin] segmentation gives rise to meg. 1 meres and micronurcs, 
and lx tween the two, intermediate cells loim one* oiigin tor 1 he 
nicsriu livm.i. Flu* liucromei e*s surround the inlet mediate and 
cent rally placed macionieies. '1‘he latter umleigo division into 
hypoblast cells and \ olk-tnasses. The similarity <n cell-lineage 
in Peilyclads and Coe-Lunate Invertebrates, togetle r with tlie 
trochnsplier e-like* Polyclad larval form (Muller’s iarvai, have been 
flu* two cluet arguments in support ot the view that this group is 
.1 link between the* Plana nun and Coelomata. It 1-, at pie suit, 
however, doubtlul whe the r such highly organized animals as Poly- 
elads can be* re garded as in any sense- ancestial lorm . l lu li ie- 
Lit imis to otliei PuibelLiria .ur quite uneeitaiii, am! oil piescnt 
evidence it stems legitimate to hold that they aie tin most highly 
thllere-nlialed division both 111 e mbryonic and adult stuicturc. 

.s.VoA mafic Anaiuicmcnt. 

( >rdor 1 utbellana. — Tree- living I *1 at veil ilia with a cilia t < -d epidermis. 
A w ell-dcv eloped nerv’ous system and sense-organs concent rated at 
the anteiior end of the body, diilused elsewheu*. 

Sub-oulei A. llhabdoi ochda. Gilt syncytial or tubular. PYm.ile 
gonads always compact. 

Tube 1. Acacia (tig. it). — M oseiie liytna not differentiated into 
separate gut and parenchyma. No excretory organ'- ot protonc- 
phndial type*. A simjrle* pharynx. A me'dian otocys*. f'-fatoe vst) 
ovt't tht' brain. Small, often flattened forms All maiine ami 
many mlected by brown or green algal cells. One spr n-s parasitic 
in Ee hinodci ms. 

Pribe* II h'habiloCotla (tig. u). Out nml paicneliv ina separate*, 
the former a simple straight sue*. Yitellana u-uiaHy piestnt. 
Testes compact. J ’tins and pharuix often complex, occasionally 
proiruded through a common opening. Marine and tresh-wai e r. 
Many fresh-water forms infected by algal (ell-. V yphb'pbnia, 
( iraffilla . Anoplachum , are respet tiv cly parasitic m Sephthys, in 
Castiopods and I lulothuriaiis. 

Tube* 111. Allot ocf't la. Out and parenchyma distinci. I11- 
te-lme straight or lobate. Pestes J0JI11 ular. IVilis and jiliaiviix 
simjile One family with otolith. All marine except l ’ba^mstnria 
b maul (deep-water, deneva) ami the Jiollu lopltnnrfac. 

Sub-tmler li. /Jrmlroohln/a . — L.uge forms with tlatieneel body, 
branched intestine, follicular teste sand f< *1 lie ul.ir ov anes ( .r conip.w 1 
ovaries and yolk glands. 

Pribe J. / ; u iailula. Intestine with three main branches. \ 
pait ol compact ovaria ami .uimeious yolk glands connected bv 
a eommon duct. A single* genital apeitute. I ; re*sh water L/,m.s : 
Planana. Dench onwlum, I'ulvulis, common. Peculiar towns m 
Lake Baikal. Marine forms; (, mula srgtncniata, lUbiloiua (<x- 
bnial ]ia r.isif e of / t mat its). I'ern>1rial ioims: Nhvm limit mis, 
lb oplautt, Th'palhnn. 

1 rilx* II Polviladitla. Body leaf-like. Intestine composed of 
a median stomach with many Eanclie-d or reticulate- eoesa; testes 
and ovaries follicular; genital openings usually separate, the male* 
goimpore preceding the female one. Multiple male gonopores in 
some forms. All ninnne and widely distributed; some ge-neia 
Cosmopolitan. 

Ll l i.KA 1 L Ki..- ( 1) T.. v on ( .1 a If (Rha b< locoela , Acoel.i, Ti icLulida ) , 
Monoi'yap/uc (/ 7 mbillat un (iSSj). v ol. i. luSe»ei), veil, n.; lac A,m.r 
f 1 Sc > t ) ; (2) Avbatcn aits dry tool. Indituf :n (,nr: (looj. mo-,, mot.., 
( •;) ** Tiirbellntia,” in lironn's h/assen v. Otdnitnycn d. linn u u 
\ol. it.; ( j) Tuibdlaua ah s Patasitcn u. Wit the (Ora/., looj); (-,) A. 
1 «mg. “ I)e Polvi lade 11." /'it ana and J’loia vj the half <>} Xaplc. 

veil. 11. (iNSj); ((•) P. 1 ; . J.aidlaw (1 ‘olye laeh-,) in ZoolugieaJ lee-suits 

( I Expeditions e eindtic ted by Dr Willey, Stanley dnrdinet and 
( ( rossLmd, Cambridge I ’ni v. Press, and Pioi. Zot>l. .So,, (kjoj 

fje>()); ()) tiamble and Kei l»le (C.reen eells of C onvoluta) , (hunt. 
Jour. Muro. Sa. (ipoy 1907); (8) E. R. Pearl (Bionomics ot 

I’lanariaiis), ibid. (100^); (e>) \\iutim<n (llvpodeninc lmpi'egna- 

1 1011) . Jour. Morphology (i8*jo). iv. ; (10) Hesse (P.ve-s of 

Pl.inariaiis), ZnlstliY. f. 7i-/ss. Zooh, vol. lxi. (itSyy); (11) Cam. ie 
(ditto). " Die* Sehoigane der 'PJiieie ’’ (1885); (1 2) A. A. W. 

I lubrecht (affinities), Zcth.iht. /. A‘ 'atm /r/Ns (Jena, 11)113); (13) 

Breslau (1 Je-veleipment ol ie ha bdex oels), Zeitsthv. /. :s.e. Z.ool, 

(moffi. Be**ad< s 1 hc*s<_* -|<« ( i.d work*-, useiul gene ral .mounts ot 

tin- Purl m_* 1 Lii la will be found 111 ( ambi itfi^e Natural HiAniv. 11. 
r 50; A I until, c on Z in, h (Black), ivg 1 -42, and tlie referem.es 
given by these works. 

Appendix to Uu / utbcllavia. 

Class 7 euiHouphaloidca. 'Plus small < lass of Plulyelmia possrsi-es 
a spetial inte*r<'sf. It eonm-e fs the- Purlxllai ta (and in particular 
the* Vortieid Rhabdotax-Ia) with 1 Jie* Ti e-matoda. At the same tiim* 
tin* Te-mmx eplialoi.b ii present certain peculiar ‘tructur.il fe ature s 
w!n< li entitle the class to an independent position. 

The name of the class is derived front the digitate tenta* les 
which occur on the anterior or late ral margins ol the- body. The 
body measures aboul 111m. in length , r ami the flattened ventral 
surlaee is armed with a sucker. It pre-se-nts in most genet a the 
appearance of a ininuje cephalopexl, but in Craspcdtlla file 1 pexstciior 
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part ot llw < lorsnl surface i-> raid'd up into three transverse fringed 
IjnnTiac. i’licsr animals are epiznic. i.e. they live allaeln-d to the 
<>iu< i ,■* m r f n * e <>' < m !v r f uranism--, but are nut ectuparasit ie f« jr they 
i j i ; * < - -v ; I at u.-' »ria. Kut it era and l>i;ttnms. Must of t lie species oreur 
on frt sh-w.iter crnvtish and crabs in C'liilf *. Madagascar, the Malay 
Arc h'pelnuu and Australasia. Tun Brazilian forms are known, 
one Horn die pulmonary chamber of the Mollusc A mpttllaria and 
tin* other bom water Lmtoises. The genus 1 'emntn cfriiala is fouiul 
in all 111. count ries mentioned. The two olheis, c rasprdella and 
A* tutorial t' 'hi are only known from Australia. 

Ih ■ ’ id* i mi-, otters an interest imr transitional struct tire. It is 
slid a in riirbeilaria. eellular. or tallier syncytial without cell- 
I '■ lindanes, but in most species lias lost its cilia and developed a 



d i " 'I ( *’/,•/ .Vi rht i;t' Hi' f,»v, \<>I. ii. “ W> >i*m- 

’.i'/ )n i mi* -.ii in M.ti mill. m <•' ( ■> . bt.l ) 

iT(.. 17. The anatomy <»l feinnocepiiala (after I Tn swell). 

‘1 ,T t Miimou genital a pci I are. ill, Khabdites. 

i/, but. t/t.i. h'liabdite lormine c ells. 

c.v. .. l’\c. retoi V s.”,f\ si , Suc ker. 

:>/, Moutii. .«.//. Shell-gland. 

ev»f ( )varv. tv. Test is. 

orri, ( Knluct . ?//, 1 terns. 

/*//, Pharynx. r<;. Vagina. 

tv. Kec e|>! aculum vitelli. vs, Vesiculn scminalP. 

Hue. I cm 1 1 1 le a-. 111 Trenia lodes, piercecl by Ihe necks ot subcleimal 
glaiul-cells. 1'liese cells, however, still retain the Turbellarian 
chiiractei •)! secreting ihabclitcs and form thickly-grouped tracts. 
'Idle mouth, whn.li is placed iicmi the anterioi end, leads into a 
bulbous pharvnx tiom which a short, broad digestive sac is given 
c)it. The eke relorv system is peculiar. Besides the ordinary 
flame cells, single Inigo c an.iliculated cells may form the com- 
mencement of the tubules, composed ot cnmpdr.il ivclv few cells 
with large nuclei. They open to Ihe ext cunt by a pair of con- 
tractile sac. s .situated dorsally at the level of tlic- mouth as in certain 
Trcinatoda. Each sac is the product of a single cell, and is said 
to contain several branches of “ Haines” or synchronously con- 
tractile cilia. I'lie reproductive system recalls that ot certain 
Kha bd< icnels, whilst Ihe nervous system has retained a more primi- 
tive condition, ddie biain which is placed over the* mouth, gives 
lisc* to six main longitudinal tracts interconnected by a subdcrmal 
netwoik. A pair « >1 eye-, is placed above the- biain. 

(dass and order Temnocrpholoidca. Platvehma in which the 
flattened body is ]>roduced into anterior or anterior and lateral 
lentacnlar processes and carries a ventral suckei. The e])idermis 
is .. syncytium covered by a thick cuticle. Cilia and rhabdites 
are present. Immilv 1.: d'e nnioceplialidae : 4 12 ante rior ten- 
tacles. l amily II.: Ac tinodactylelliclae. T.ateral tentacular pro- 
cesses. 

See Tlasu ell. Macleav Memorial Volume (1893) ; Plate, Sit;:~ 
bench . A hud. HYss. Dvr tin (iSot), p. 5-7- (F- W. Ga.) 

PLANCEER, or Planch irr (O. It. planner, or planch ier , 
planking), ill architecture, a term sometimes used in the same 
sense as a soffit, but more correctly applied to the soffit of the 
corona in a cornice. 

PLANCHE, JEAN BAPTISTE GUSTAVE (1808-1857), French 
critic, was burn in Paris on the ibth of February 1S0S. Intro- 


duced by Alfred de Vigny to Francois Btiloz, he began to write 
for the Revue ties deux tnondcs , and continued to do so until 
TS40. lie resumed his connexion with the journal in 1X46 and 
contributed to it until his death in Paris on the rSth of September 
I 18*7- (iustave Planehe was an altogether honest critic and 
I refused to accept a place from Napoleon III. for fear of compro- 
mising his freedom. He was in early life a fervent admirer of 
George Sand, and he lavished praise on De Vignv. But he had 
nothing but scorn for Victor Hugo, whose earlier dramas he 
characterized as odes, those following Lc Roi. s' amuse as anti- 
theses, and the later ones as nothing but spectacle. Ilis critical 
papers were collected under the titles : Rorlraits liltcraires (1X3O- 
1X40); Nouveaux portraits liltcraires (1854); and art criticisms. 
Etudes sur Pc cole jrancaise ( 1855). 

Sec Ernest Monlegut, in the Revue des deux mondcs (June 1858); 
IbilzfeM ami Member, Les Critiques littiraires dn XIX 1 sietie 
(1X01). 

PLANCH6, JAMES ROBINSON (1706-1880), English dra- 
matist and antiquary, was horn in London on the 27th of 
February 1796, the son of a watchmaker of Huguenot descent. 
In iSto lie was articled to a bookseller. Tn tXiX his first dra- 
matic piece, a burlesque entitled Amoroso , King of Little Britain , 
was produced at Drurv Lane theatre. From this time onwards 
! he made play-writing his principal work. Tn 1X20 -1821 he wrote 
ten pieces for the Adelphi theatre. In 1X23 lie designed the 
j dresses for Charles Kemble’s revival of King joint at Coven t 
Garden, and superintended its production. This was the first 
time that an historical drama had been “dressed” in the 
; costume of the period. In 1X2X he began writing regularly for 
1 Co\ent Garden theatre, and in 1X30 was manager of the Adelphi. 
j On Mine Vestris taking the Olympic theatre in 1831, Blanche 
i entered into an agreement with her to write a scries of plavs. 
The first of these, Olympic Revels , a burlesque, was given on the 
opening night of the theatre, the performance being given in 
correct classical costume. In 1X43 his Fair One with the Bolden 
Lochs was produced by Webster at the Ilavmarket. In j S j 7 
Mme Vestris became manageress of the Lyceum theatre, and 
Blanche was engaged as her leading author*and designer, his 
principal success being the Island of jewels (1X41)). Subse- 
quently he wrote lor a number of other managements, his last 
dramatic piece being King Christmas (1X71), but he also wrote 
the songs lor Bafnl and Bijou at (Went Garden (1X72). In 
addition to his dramatic work Blanche enjoyed a considerable 
reputation as an antiquary and heraldic student. He \^as a 
Fellow of the Society oi Antiquaries, and aided in the foundation 
of the British Archaeological Association in 1813. In 1834 he 
published 'Lite History of British Costumes. In 1854 he was 
appointed Rouge Gmix pursuivant of arms at the Heralds’ 
College, and in 18OO Somerset herald. In 1X09, at the request of 
the War Office, he arranged the <olle« tion of armour at the 
Tower of London in chronological order. He died at Chelsea on 
the 30th of May 1 8X0. 

I ‘lam he's Recnllct lions and Reflections were published in 1872. 

PLANCK, GOTTLIEB JAKOB (1751 -1833), German Protestant 
divine and historian, was horn at Nurt ingen in Wiirttemberg, 
where his father was a notary, on the 15th of November 1751. 
Educated for ihe Protestant minis! r\ at Blaubeurcn, Beben- 
i hausen and Tubingen, he became rcpcnlcnt at Tubingen in t 7 74 , 
preacher at Stuttgart in 17X0, and professor of theology at 
1 Gottingen in 17X4. At Tubingen he wrote Das Tagehuch cities 
neuen Ehemanncs. In T781 he published anonymously the first 
; volume of his Ceschi elite des protestanliscJien Le/irhegrijjs ; the 
second, also anonymous, appearing in T783, and it w as completed 
in six volumes in 1X00. It was followed by an extensive 
(ieschichte der chri stlich -hire fit ichen Gesellschaf t sverj assung in five 
volumes (1803-1X09). Both arc works of considerable impor- 
tance, and are characterized by abundant learning. He died on 
the 31st of August 1833. His son Heinrich Ludwig Planck 
(1785 1831), also professor of theology at Gdttingffn, published 
i Berner kungsn uher den ersten Brief an den Timotheus (1808) and 
Abriss d. philos. Religionslehre (1-821). 
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PLANCK, KARL CHRISTIAN (1810-1880), German philo- | 
sophcr, was hum at Stuttgart un the 17th at' January iSig. He 
studied at Tubingen, where he became doctor of philosophy in | 
1S40 and /» nvatdozent in 1S4S. During this period the ; 
infliicmc of Rcilf led him to oppose the dominant Hegelianism 
of the time. In 1S50 1X51 he published his great book. Die 
]\’elt alter , in which he developed a complete original system of ( 
philosophy, based on the realistic view that thought should | 
proceed from nature to the highest forms of existence in the 
spiritual life. Not only did Planck oppose the idealism ol his 
confreres ; his views were, in another aspect, directly antagonistic 
to the Darwinian theory of descent, which he specifically attacked 
in 11 ahrheit wni b'lachhat Jcs Dancini sinus (Nbrdlingen, 1X7;?). 
The natural consequent e of this individuality ot opinion was 
that his books were politically disregarded, and Plain k was 
deeply incensed. The ill success of Die II eltaller nerved him to 
new ittoris, and he repealed his views in Katechismus ties Ju t /its 
(1852), (It uutiluun emer Wisscuschafts tier A alur (1804), Sale 
unit Dt 1 <1 (1S71), and numerous other books, which, however, 
met with no better fate. In the meantime lie left Tubingen lor 
Ulm, whem e he came finally to the seminary of Maulbronn. Ho 
died on the 7th of June 18X0 in an asylum alter a short period 
of nervous prostration. .Viter his death a .summary of his work 
came into the hands of K. kostlin (author of Aest/n ties, 1 S( >< »). 
w ho published it in 1XS1 under the title Testament lines deu/si/ieu. 
Philosophic <Ier ' \atur it mi tier Menschheit. I ’law ks views were 
elaborately developed, but his method of exposition told heavily 
against their acceptance. He regarded himself as the Messiah 
of the Herman people. 

P.eudo the works above quoted, he wrote System des reineif 
Idea!: 'nuts Autir, . •{'<>/ u^ie mid l \n auf natm U'lsscn - 

sAi.ift.’ii ht v (innidiayc (18,41 ; «t politn.il treatise, Uisnian h : SuJ- 
dt a/s4 hlaod mitl dt > dent sc he X titi<oi.'!staat (1X72); and J.ta;isihes 
( \ut \alr,r s t t: und naturluhe Zieti hinussii;Lcit (1S74L 

S< \ mtrid. /\<nl Planck, dc.sst n llu'Ar und Within ( I libingen. 
iSSn; and Si hmidl, 1 >as L heieadral Kail thriMwui 1’laiKks,'* 
in tin* IVi/H.p; dir I hi!-‘s.<fhist fn n (jt m '/$, ii dt (Ik rim, i.s«»og 

PLANE, t. In botany, the common name of a handsome tree 
known butanirally*as Platamis orientulis , a native of (Jrecce and 
western Asia, a favourite shade-tree of the ancient fJ reeks and 
KLmans, and introduced by the latter to south-west Europe. It 



Plane 1 JUattinu- • •ncnluics)- 
i, Leaf, ] nat. size. 

2 and Ease of leaf-stalk showing bu<] protecting cap, 
about ] nat. size. 

4, Male, *5. I’emale mllorescenrC. 

(>, Head of fruits, about I nat. size. 

7, A fiuit with em dosed seed, cut lengthwise. ( .j . ^ 

is one of the most successful trees in London and other large 
towns; the smooth face of the leaf is easily washed by rain; and 
the periodical peeling of the bark also serves to get rid of im- 
purities. It is a large tree with widely spreading branches and 
alternate, palmately five-lobed leaves, resembling thrtsc of the 
sycamore in shape, but quite hairless and of a brighter green. 
The bud in tlie leaf axil is protected during its development by 
the hollow base of the leal-stalk, which lifts off Jik** an extin- 
guisher when the leaf falls in autumn. The minute, unisexual 


flowers are borne in dense pendulous heads, which contain either 
male or female flowers; the small one-seeded 1 ru its are densely 
crowded in a ball, lroni which they gradually separate in drying, 
and are readily carried by the wind. The wood, which is hard 
and heavv, though not strong, is used in Persia and other coun- 
tries ot western Asia for house construction and lurniture. A 
variety of forms are known in cultivation, the commonest being 
the maple-leaved (aceri folia), the London plane, w hieii has usually 
thrcc-lobed leaves; var. laciniatn has very deeply nnieh divided 
leaves, and var. varieyata. variegated foliage. Platamis oeci- 
dcntulis, an allied species, is a native of the United States, being 
mo.4 abundant and growing to its largest size in the bottom lands 
of the basins of the lowrY ( )hio and the Mississippi rix crs. It was 
introduced into England early in the 17th century, and is occa- 
sionally met w iih in western and central Europe. Pioh ssor (V S. 
Sargent {Silva oj Xoith America) refers to it as the most massive 
if not the tallest, deciduous-leaved tree of the North American 
forest; it is known in America as sycamore and buttonwood. 
It differs from J\ orientulis in its less deeply lobed, more 
leathers pubescent leaves and in the usually solitary balls ol 
I mil. 

2. The name of a carpenter's hand-tool, used for levelling and 
smoothing (Lut. /dun its, level) the surface of wood. The mat bine 
tool used for a similar purpose for metals is gcncralh known as a 
phinmg-machine or planer. 

PLANET ((Ir. nXitvyr r/s, a wanderer), in the ancient astro- 
nomy, one of seven heavenly bodies characterized by being in 
motion relative to the fixed stars, which last appeared immovable 
upon the celestial sphere. As thus defined the planets were the 
sun, the moon. Mercury, Venus, Mars, Jupiter and Saturn. In 
modern astronomy since ('opernicus, the term is applied to anv 
opaque bodv moving around the sun. 'Taken in its widest sense 
it applies to the satellites which are sometimes termed secondary 
planets. Each of these moves around a planet larger than 
j it'-ell, which it accompanies in its revolution round the sun. 

I A planet not revolving round another is temied a primary 
1 planet. 

The primary planets are classified as major and minor. 'The 
former are eight in number and, with the sun, form the principal 
members of the solar system, under width head their arrange- 
ment is described. The earth on w hirh we live is t he third in the 
order of the major planets from the sun. With respect to the 
positions of their orbits relative to the earth, the other planets 
are distinguished as inferior and superior . The former, only two 
in number, comprise Mercury and Venus, whi< h. revolve between 
the earth and the sun. 'flu; superior planets are (hose whose 
orbits are outside that of the earth. The sv nodie involution of 
an inferior planet is the. time in which it perlorms a revolution 
relative to the line joining the earth and the sun. 'i'll is is greater 
than its actual time of revolution. The phases or appearances 
presented by such a planet depend upon its configuration with 
respr<t to the earth and sun, and therefore go Through their 
complete periods in a synodic revolution. At superior conjunc- 
tion the illuminated hemisphere of the planet is presented to the 
earth so that it presents the form of a lull moon. As it moves 
towards inferior conjunction, the linfs from the planet to the 
sun and to the earth, or the angle sun-earth as seen from the 
planet, on which the phase depends, continually make a greater 
angle. At the time of greatest elongation this angle is 00", and 
the planet appears one half illuminated, like, the moon at first 
or last quarter. Then, as ii approaches inferior conjunction, the 
visible portion of the di.sk assumes the crescent form, and while 
the circle bounding the did; contimiallv inenases owing to the 
approach of the planet to the earth, the crescent becomes thinner 
and thinner until, near inferior conjunction, the planet is no 
longer visible. After conjunction the phases o'vur in the reverse 
order. The brilliancy of the planet, as measured bv the total 
amount of light we receive from it, goes through a similar cycle 
of change. The point of greatest brilliancy is between inferior 
conjunction and greatest elongation. In the case of Venus this 
phase occurs about three or four week’s before and alter inferior 
conjunction. 



PLANE! 






In the figures fciven above are shown tin* rel.div'’ orbits of t lir* 
planets, the orbits of Mar-., 1 li* * Earth, Venus an! Mercury I) 
being drawn to a scale «wt nt V times that oi lie* outer ones Neptune, 
l ianus, Saturn, Jupiter (tig. z). !h<‘ po-itions of tin- plain ts at 

ten-day intervals; their acUial position oil th<- is! ol Januarv fiioa! 
noon. of tlicir node- and nearer apse-., and the points when thev 
are farthest distant north and south ol the ecliptic, are also ;ivui. 


I The relative sizes of ihe planets are also divert, orientated in their 
true axial position with regard to the elliptic. The nearer planets 
(and also the Moon) an- separately compared (tup 3) ; and then shown 
(on a sm.ilh 1 -vale) in comparison with the more distant ones 
(h-r. .j). Idnallv scale diagrams of the (Instances ol the orbits of 
: the satellite-systems of Saturn. Uranus, Jupiter and Neptune are 
i gixeil (fig. ;,)• 
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The phases of a superior pianct are less strongly marked, 
because the lines from tin* planet to the earth and sun never 
increase t<» a right angle. The result is that although the appar- 
ent disk ot Mars is sometime* gibbous in a very marked degree, it 
is a 1 wavs more than halt illuminated. In the ease of the ntlrt*r 
superior planets, from Jupiter outward, no \ari.ition in phase is 
perceptible even to telescopic vision. The entire disk always 
seems fully illuminated. 

The most favourable time for view mg an interior planet is near 
that of greatest brilliancy. A* it recedes further trom the earth, 
although a continually increasing proportion of its disk is illu 
initiated bv the sun, this advantage is neutrali/cd by the diminu- 
tion in its d/e produeed bv the increasing distance. When a 
Sii{)erior planet is in opposition to the sun it rises at sunset and is 
visible all night. This is also the time when nearest the earth, 
and therefore when the circumstances are most lavourable for 
observation. 

The greater the distance of a planet from the sun the less is 
the i-pod with whilh it moves in its mbit. The orbit being 
larger, t he time of its revolution is greater in a yet larger degree. 
Ail app •n.vmai ion to the general laws ol speed in different 
planets is that the linear speed is inversely proportional to the 
s. glare loot of the mean distance. From this follows Keplers 
third hi that the squares of the times of revolution are pro- 
portional to the ( ubes of the mean distance*. 

.V\Vs- on //.( PUtfr shout m; Phmct*ny Shritru. 


Ac tual observation lias thus far shown no well marked devia- 
tion in the spectra of any of the inner group of planets. Men hit, 
Venus and Mars, from the solar spectrum as we see it. L 
lollows that any atmospheres these planets ina\ have must, 
if transparent, be rare. The evidence in the cases of Venus and 
Mars is given in the articles on these planets. Taking the outer 
group ot planets, it h tound that the spec trum of Jupiter shows 
one or more verv faint shaded bands not found in that of tht* 
sun. In Saturn these bands become, more niaiked, and in 
Uranus and Neptune many more are seen. The spectra in 
question have been observed both optically and photographically 
bv several observer*, among whom Huggins, Voge l and Lowell 
have been most successful. It may hr said, in a general wa\ . 
that seven or eight well marked dark bunds, as well as some 
fainter ones are observable in the spectra of the two outer 
planets. The general conclusion from this is that these planets 
are surrounded bv deep and dense atmospheres, semi trans- 
parent, of a ('(institution which is probably very different from 
that of the earth's atmosphere, lint it has not, up to the present 
time, been found prac ticable Lo determine the chemical constitu- 
tion of these appendages, except that hydrogen seems lu be- 
an important constituent. (See Plate.) 

Intimately associated with this subject is the question of tin 
conditions necessary to the permanence of an atmosphere round 
a planet. Dr Johnstone Stoney investigated tin se stability of 
conditions, taking as the basis of his work t he Planetary 
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comparatively dense at mospheres. The question whether such 
.is the* case, and, if s<>, what is the physical eonstitu- 
Atmo - lion () f the atmospheres, is a difficult, one, on which 
sphere* of little light is thrown except by the spectroscope. 
the Planets, jf anv (> f these bodies is surrounded by a transparent 
atmosphere like that of the earth, the light which readies us 
from it will have passed twice through this atmosphere. If 
the latter were materially different in its constitution from 
that of the earth, that fact would be made known by the 
spectrum showing absorption lines or bands different from 
those found in the solar spectrum as wc observe it. If, how- 


kinetic theory of gases (Trans, h ’ey. Duhl, Sor. vi. Atmo- 
305). On this theory every molecule of a gaseous s P heres ‘ 
mass is completely disconnected from every other and is in 
rapid motion, its veloc ity, which may amount to one 01 
more thousand feet per second, depending on the temperature 
and on the atomic weight of the gas. At any temperature the 
velocities of individual molecules may now and then increase 
without any well-defined limit. If at the boundary of an atmo- 
sphere the velocity should exceed a certain limit fixed by tin* mast 
and force of gravitv of the planet, molecules might lly awa\ 
through space as independent bodies. The absence of hydrogen 
from the atmosphere of the earth, and of an atmosphere from 
the moon, mav be thus explained. Jf the* fundamental hypo- 
theses nf Dr Stonev's investigations an; correc t and complete, it 
would follow' that neither tin* satellites and minor planets of tie- 
solar svstem nor Mercury rail have anv .atmosphere. If the 
separate mold ules thus flying awav moved according to the laws 
whic h would govern an ordinary b<>d\ , they would, alter leaving 
their respective planets, move round the sun in independent 
orbits. The possibility is thus suggested that the matter 
producing the zodiacal light may be an agglomeration of gaseous 
molecules moving round l lu* sun ; but several quest ions respect ing 
the intimate constitution of mutter will have to be settled before 
anv definite com lusioiis on this point can be reac hed. It is not 
to he.* assumed that a mole* ulc would move through the ether 
without resistance as tin* minutest, known body does, and then 
i* piohublv a radical difference between the minutest particle 
of meteoric matter and the* molecule of a gas. The relations ol 
identity or difference- between such finely-divided matter ie- 
smokc and atmospheric haze and a true gas have yet to be fully 
established, and until this i-. clone* a definite and satisfactory 
theory of the subjec t does not seem possible. 

Since the radiation of heal bv a planet is, with our present 
instruments, sc.lrceK capable of detection and measurement, 
the temperature of these bodies ran be* estimated Temperature 
only from general physic al law's. The laws govern- of the 
ing the radiation of heat have been so developed Pt * ncis ' 
during re< ent years that it is now possible to slab 1 at least 
the* general principle on which a conclusion as to the tem- 
perature of a planet mav be reached. At the same time* our 
knowledge of the conditions which prevail on other planets 
is so limited, espec ially as regards their atmospheres, that only 
more or less probable estimates of the temperature of their 


eve--, the* planetary atmosphere had the same composition as | surfaces dhn even now he* made. Summarily' stated, some ot 
ours we should see only an intensific ation of the atmospheric | the physic al principles are these : - 

line*, whii.h might be imperceptible were the atmosphere rare, j 1. A neutrally coloured body — understanding by that term 




Comparison spectrograms oi tin* Moon and Mars, showing absorption bands in that ol the latter, which denote the piesencc 


ol water vapour in the Martian atmosphere (see Maks). 
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PLANETS, MINOR 7*7 


(Hie whir! i absorbs the same fraction of the thermal radiation 
Jailing upon it whatever the wave length of this radiation—- 
exposed to the sun’s radiation in void space tends to assume 
a definite temperature, called the normal temperature, the 
degree of which depends upon the distance of the body lrom 
the sun. This is a result of Kirchhoff's laws of radiation. 

2. An atmosphere surrounding such a body, if at rest, will 
lend to assume a state of thermal equilibrium, in which the 
temporal urc \n ill bo the same at all heights. 

4. 11 the atmosphere is kept in constant motion b\ an inter- 
< hange between its higher and lower portions, the tendency is 
towards adiabatic equilibrium, in which the temperature 
diminish* s at a constant rate with the height, until it may 
approach the absolute zero. The rate ot diminution depends 
■ ipon the intensity of gravity and the physical constants ot 
the gases composing the atmosphere. 

• 4. In i he actual < ase of a planet surrounded by an atmosphere 
and exposed to the sun's radiation, the actual rate ot diminution 
of temperature with height above the surface of the planet lies 
between the extreme limits just defined, the rate varying widely, 
with the conditions. The general tendency will be towards a 
condition in which the temperature at the base of the atmosphere 
is higher than the normal, while in the upper regions it is lower. 
The temperature of the surface of the planet on which the 
atmosphere rests is determined partly bv the sun's radiation 
.•.ml partly by the temperature of the air. What we should 
gem ralk expect in the absence of any selective absorption by 
the air is that the temperature of the lower air would be higher 
than that of the material surface on which it rests. But tin’s 
condition might bo reversed bv the effect of such absorption 
in cither the air or the material of the planet. 


inent. Something of this sort has been suspected in the case 
of Jupiter, which has several points of resemblance to the sun. 
The planets Uranus and Neptune which, but for their atmo- 
tf)heres, would approximate to the absolute zero in temperature., 
niav he prevented lrom doing so by the dense atmosphere 
which the spectroscope shows around them. 

A very elaborate investigation of the probable mean tempera- 
tures of the surfaces of the several planets has been miyle by 
J. H. Povnting, Phil. Trans, (vol. 202 a, 11)04). 

l ablcs of Planetary Elements and Constants. 

Fable 1 . gives the elements determining the motions of each 
major planet, and Table 11 . certain numbers pertaining to its 
physical condition, tor explanation ot terms used set? Oruit. 
The elements are given lor the epoch 1 poo, Jan. o, Greenwich 
mean time, except Hit' mean longitudes, which are tor 1910, Jan. o. 

In interpreting or using the numbers it must hi* remembered 
1 that only the menu distances and mean daily motions can he 
j regal ded as well determined and invariable quantities. The other 
' elements are subject to a secular variation, and all vary more or 
less lrom the action of the planets. In Table 11 . the Reciprocal ot the 
mass is gi\en, the mass ol the sun being unity. Some ot tluse 
■ and other quantities are extremely uncertain. This is especially 
the case with the mass ot Merc ury, which the astronomical tables 
put at 1/(1,000,000 that oJ the sun, while (.. \Y. Hill has computed 
lrom an estimate ot the piobable density of the planet that it is 
probably less than 1/1 1 ,000,000. In the table we assume the 
round number 1/10,000,000. The volumes are deri\ ed from mien) 

• met no measures ot the chaiiieteis, which are more nr less uncertain, 
brum these and the mass jollows the density ol each planet. luolli 
this again is derived the intensity of gravity at the surtace; this 
is also frequently urn ei tain, f inally the normal temperature is 
that which a black or neutrally coloured body would assume when 
evetv pari of it is equally exposed to the sun’s rays by a rapid 
1 revolution. As lias already been intimated, the actual temperature 
may also depend upon tlu* intciiol heat ol the planet, winch is an 
unknown quantity. (S. N.) 
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I'a 1:11. II. — Physical Constants pertaining to tin* Majm Planets. 
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It would follow from tbe.se laws that the temperature of the 
superior planets diminishes rapidly with distance lrom the sun, 
and must therefore be lar below that ot the earth unless they 
arc surrounded by atmospheres ol such height and density as 
to be practically opaque to the rays of beat, or unless they have 
no ‘•olid crust. 

The resemblance of the spectra of Mars, Jupiter and Saturn 
to that of the sun leads to the c onclusion that the atmospheres 
of these planets are transparent down to the? reflecting surface 
ol the body. The temperature ol these surfaces must therefore 
be determined by Kirchhqlfs law, unless they rest ruble the sun 
in being entirely liquid or gaseous, or in having only solid nuclei 
surrounded by liquid matter in a condition ol continual move- 


PLANETS, MINOR. The minor planets, comnoiilv known 
as asteroids or planetoids, form a remarkable group of small 
planetary bodies, of which all the known members but three 
move between the* orbits of Mars and Jupiter. Until recently 
thev were all supposed to be contained within the region just 
mentioned; but the discovery of one, which at perihelion comes 
far within the orbit of Mars, and of two others, which at aphelion 
pass outside the orbit of Jupiter, shows that no well dt fined 
limit can be set to the zone containing them. Before the exist- 
ence of this group was known, the apparent vacancy in the region 
occupied b # v it, as indicated by the arrangement of the planets 
according to Bode’s law, had excited remark and led to the belief 
that a planet would eventually be found there. Towards the 
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end of the i St h century the conviction that such a planet existed 
was so strong that an association of astronomers was formed 
to search lor it. The first discovery of the looked-tor planet 
was not, however, made by any member of this association, bnrf 
bv Giuseppe Piazzt ol Palermo. On the ist of January 1S01 
he noted a small star in Taurus, which, two days later, had 
changed its place, thus showing it to be a planet, shortly after 
Piazzi's discoverv the body was lost in (lie ra\s of the sun, and 
was not again seen until near the lollowing opposition in 1801 - 
1 Son. The orbit was then computed by C. F. Gauss, who found 
its mean distance from the sun to correspond with Body's law, 
thus giving rise to the impression that the gap in the system 
was tilled up The planet received the name ( eres. 

On the 28th of March 1S02 11 . \\ . M. Olbers (1758-1840) 
discovered a second planet, which was found to move in an orbit 
t hale larger than that of Ceres, but with a very large eccen- 
tricity and inclination. This received tin name of Pallas. The 
existence of two planets where only one was expected led Olbers 
to his celebrated hypothesis that these bodies were fragments 
of a larger planet which luul been shattered by an internal 
convulsion; and he proposed that seaich should be made near 
tli* common node of the two orbits to see whether other frag- 
ments could be found. Within the next few years two other 
;>! mets of the group were discovered, making tour. No others 
w-re found for more than a generation; then on the Nth ol 
IG'vmber 18.15 * L filth, Astrea, u.-.s discovered by K. L. Hencke 
oi Diiesen. The same observer added a sixth 111 1S47. Two 
more were found bv [. R. Hmd of London during the same year, 
and from that time discovery has gone on at an increasing rate, 
mill the numln-r now known is more than six hundred and is 
gro.ving at the rate of thirty or more annually. 

Up to iSi;o discoveries of these bodies were made by skilful 
-e v-'h with the telescope and the eve. Among the most success- 
ful discoverers were Johann Palisa of Vienna, C. H. F. Peters 
( 1 sr 5-r8t)o) of Clinton, Xtwv York, and Janies Craig Watson 
( 1 84S-1SS0) of Ann Arbor, Michigan. In rec.-nt times the dis- 
coveries arc made ^.Imost entirely by photography. When a 
picture of the stars is taken with a telescope moved by clock- 
work, so as to follow the stellar sphere in its apparent diurnal 
rotation, the stars appear oil the pi \t<s as minute dots. Put 
if the image of a planet is imprinted on the plate it will 
generally appear as a short line, owing to its motion relative to 
the stars. Anv such body can therefore be detected on the 
plate fiy careful examination much more expedition.-*!) than b\ 
the old method of vi.-mal search. The number now known is so 
gre it that it is a question w hether they earn hi* much longer 
iudividuall v followed up so as to keep the run of their 
movements. 


combined action must be very minute. But it may well be a 
question whether the total mass of the countless unknown 
planets may not exceed that of the known. 1 he best answer 
that: can be made to this question is that, unless the .smaller 
members of the group are almost perfectly black, a number 
gre.it enough to produce any observable efleet by their attraction 
would be visible as a faintly illuminated band in the sky. Such 
a band is occasionally visible to very keen eyes; but the observa- 
tions on it are, up to the present time, so few and uncertain that 
nothing can positively be said on the subject. On the other 
hand, the taint “ Gegeiisehem opposite the sun is sometimes 
regarded as an intensification of this supposed band of light, 
due to the increased reflection of the sun's light when thrown 
back perpendicularly (see Zomacal Tight). Put this sup- 
position, though it may be well founded, does not seem to lit 
w ith all the facts. All that can be said is that, while it is possible* 
that the light reflected from the entire group may reach the 
extreme limit ot visibility, it seems scarcely possible that the mass 
can be such as to produce any measurable effect by its attraction. 

Another feature of the group is the generally large inclinations 
and eccentricities of the orbits. Comparuti\ ely lew of these 
are either nearly circular or near any common plane. Gon- 
sulering the relations statistically, the best conception ot the 
distribution of the planes ol the orbits may be gained by con- 
sidering the position ot their poles on the celestial sphere. The 
pole of each orbit is defined as the point in which an axis per- 
pendicular to the plane intersects the celestial sphere. W lien 
the poles are marked as points on this sphere it is found that 
they tend to group themselves around a certain position, not 
far from the pole ol the invariable plane of the planetary system, 
which again is very near that of the orbit of Jupiter. This 
statistical result of ohsen alien is also inferred lrom thenrv, 
which shows that the pole of each orbit revokes around a point 
near the pole of the invariable plane with an angular motion 
varying with the mean distance of the body. This would result 
in a tendency toward an equal scattering of the pules around 
that of Jupiter, the latter being the centre of position of the 
whole group. From this it would follow that, it we referred 
the planes of the orbit to that ot Jupiter, the nodes upon the 
orbit of that planet should also be uniformly scattered. F.x- 
amination, however, shows a seeming tendency of the nodes 
to crowd into two nearly opposite regions, in longitudes of about 
iNo* and 440'’. But it is difficult to regard this as anything 
but the result of accident, because as the nodes move along at 
unequal rates they must eventually scatter, and must have 
been scattered in past ages. In other woids, it does not seem 
that any other than a uniform distribution can be a permanent 
feature of the s \\-»t cm. 


Among the distinctive feature > of the planets of this group j 
one is their small size. None exists width approaches either 
M -p ure or the moon in dimen.-,. on.-;. The two largest. Ceres , 
and jnno, present at opposition a visible disk about 1" in dia- j 
meter, corresponding to about 400 miles. I he successively : 
discovered ones naturally have, in the general average, been 
*:nallef and smaller. Appearing only as points of light, c\ < n 
ill thffVnost powerful telescopes, nothing like a measure of 1 1 it ir 
size is possible. It can onlv In- interred ln»m their apparent 1 
magnitude that lie- diameters of those now known may range 
from fifteen or tw»*utv miles upwards to three or four hundred, 
the great majority being near the lower limit. There is yet no 
sign of a limit to their number or minuteness. From the in- 
creasing rate at which new* ones approaching tin. limit of visibility 
are being discovered, it seems probable that below' this limit 
the number of unknown ones is simply countless:, and it may 
well be that, could samples of the entire group be observed, 
thev would include bodies as small as those which form the 
meteors which so frequently strike our atmosphere. Such being : 
the case, the question may arise whether the total mass of 
the group maV lie so great that its action on the. major planets 
admits of detection. The computations of the provable mass 
of those known, based upon their probable diameter as con eluded 
from the light which they reflect, have led to the result that their 
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Grouj'W'i of the Planetoids . — A curious feature of these bodies limits of the groups shown in the figure. Eros is so near the 
i.s that win n they are classified according to their distances from sun, and its orbit is so eccentric, that at perihelion it is only 
the sun a tendency is seen to cluster into groups. Since the 1 about o'lL outside the orbit of the earth. On those rare occasions 
mean distance and mean motion of each planet is connected | when the earth is passing the perihelion point of the orbit at 
by Kepler's third law, it iollows that this grouping mav also be nearly the same time with Eros itself, the parallax of the latter 
described as a tendency toward certain times of revolution or will be nearly six times that of the sun. Measurements of parallax 
certain values ot the mean motion around the sun. This feature made at these times will therefore afford a more precise value 
was last noticed by I). Kirkwood in 1870. but at that time the of the solar parallax than can be obtained by any other purely 
number of planetoids known was not sufficient to bring out its the geometrical measurement. An approach almost as close as 
true nature. The seeming fact pointed out by Kirkwood was nearest geometrically possible one occurred during the winter 
that, when these bodies are at ranged in the order of their of 1893-1894. Unfortunately the existence of the planet was 
mean motions, there are lound to be gaps in the series at then unknown, but alter the actual discovery it was found that 
those poults where the mean motion is commensurable with during this opposition its image imprinted itself a number of 
that ot Jupiter; that is to say, there seem to be no mean dailv times upon the photographs ol the heavens made bv the Harvard 
motions near tin* values 598", 748" and 898". which are respcc- Observatory. The positions thus discovered have been cx- 
ti'.elv 2, 2.1 and 3 times that ot Jupiter. Such mean motions tremely useful in determining the elements of the orbit. The 
are ninth commensurable with that of Jupiter, and it is shown next near approach occurred in the winter of looo-rgoi, when 
m ('elestul mechanics that when they exist the perturbations the planet approached within 0*32 of the earth. A combined 
oi the pi uu-t by Jupiter will be \ cry large. It was therefore effort was made by a number of observatories at this time to 
•'Opposed that it the eommcnsuruhility should be exact the orbit determine the parallax, both by miorometric measures and bv 
of the pi. met would he unstable. Tut it is now known that such pbolography. Owing to the great number of stars with which 
is not the case, and that the only effect of even an exact com- the planet had to be compared, and the labour of determining 
measurability would be a libration of long period in the mean their positions and reducing the observations, only some frag- 
motion of the planetoid. The gaps cannot therefore be a<> mentary results of this work are now available. These arc 
counted lor on what seemed to be the plausible supposition that mentioned in the article Parallax. So far as ran \et be seen, 
the bodies required to fill these gaps originally existed but were no other approach so near as this will take place until January 
thrown out of their orbits bv the action of Jupiter. The tact T931. 

ran now be more precisely stated by saying that we have not A few of the minor planets are of such special interest that 
so much a broken series as a tendency to an accumulation of some pains will doubtless be taken to determine their orbits 
orbits between the points of eonunensurability. The law in and continue observations upon them at everv available opposi- 
(jueslion can he most readily shown in a graphical form. In lion. To this class belong those of which the orbits are so 
lig. 2 tiic horizontal line represents distances from the sun, eccentric that they either pass near that of Jupiter or approach 
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inrrca.dng toward the left, of whic h certain equidistant numerical near that of the earth. With most of the others little more ('an 
values are given below 1 he* line. Points on the line corresponding he done than to compute their elements witji a view of subse- 
to each o‘oj ol the distanc es are them taken, and at each point qiicntly idcnlif\ing the object when desired. Unless followed 
a perpendicular hue of dots is drawn, of which the number is up at several oppositions alter discovery, the planet is liable to 
equal to that of the* planetoids having this mean distance, no be quite lost. Of those discovered before 1800 about fifteen 
are., cut being taken of tractions less than 0*01. 'the aenimula- have not again been found, so that if discovered, as they doubt- 
tions between the points of close conunensurahilit y with the less will be, identification will be* difficult. 

mean motion of Jupiter mav be seen by inspection. Eor The system of nomenclature of these, bodies is not free from 
example, at the point 2*59 the mean motion is three times that difficulty. When discoveries began to go on at a rapid rate, 
of Jupiter; at tie point 2‘Xi twin* the mean motion is equal to the system was introduced of assigning to each a numlirr, in 

five limes that ol Jupiter; at 3*24 the mean motion is twice that the* order of its discovery, and using as its symbol its number 

of Jupiter. It will be seen that there is a strong tendency toward cm losed in a ein le. Thus (Vres was designated by the symbol (jj; 
grouping near the value.-* 2*75, and a lesser tendency toward 3*1 Pallas by (y, \e., in regular order. This system has been eon- 
and 2* | . It is probable that the grouping had its origin in the tinned to the present time. W hen photography was applied 
original lonnat ion of 1 hese bodies and may In* plausibly attributed to the search it was frequently doubtiul whether the planet of 
to the formation of thn^; or more separate rings which were which the* image was detected on the* plates was or was not 
broken up to form the group. previously known. This led to the use of capital letters in 

Uontinuing the question beyond these large collections, it alphabetical order as a temporary designation. When the 
will be seen that between the values 3*22 and 3*33 then: are no ■ alphabet was exhausted a second loiter was added, 'finis there 
orbits at all. Then between 3*3 and 3*5 there arc* nine orbits, are planetoids temporarily designated as A, 15 , &c., and A 15 , 
The •p iUt ‘ between 3*5 and 3*0 is thus far a complete blank; 1 A(\ &c. The practice of applying a name to he selected by 

then there arc* three orbits between 3*90. and 3‘95, not shown ; the discoverer has also been continued to the present time, 

in the diagram. j Originally the* names were selected from those ol the gods or 

A group of great interest, of which only three members are 1 goddesses of classical mythology, but these have been so far 
yet known, was discovered during the* years iguO 1907. The exhausted that the name is now' left to the discretion of the 
mean distance oi each member ot this group, and therefore its person selecting it. At present it is < ustoinary to use both the 
time ol revolution, is so near that of Jupiter that the relations number and the name, the former being necessary to the ready 
of the respective orbits are yet unknown. The ease thus offered finding of the planetoid in a list, while the* name serves for more 
for study is quite unique in the solar system, but its exac t nature certain identification. (S. N.) 

cannot, be determined until several more years of observation PLANK, a flat pic.cc of timber, sawn and planed; it is techni- 
arc- available. • rally distiyguished lrom a “ board ” by its greater thickness, and 

Several planetoids of much interest are situated without the j should measure from 2 to 4 in. in thic kness and from 10 or xi in. 
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in width. The word comes through the Fr. planche (from post- J 
Augustan, Lat. plan € a , a nasalized adaptation probably of Gr. 
Tr\a$, something flat, especially a llat stone. The use of the 
word “ plank " in the sense ot an article in a political programme 
s of American origin and is due to the use of “ pl.it form " for 
the programme itself. j 

PLANKTON, a name invented by Professor Victor Henscn | 
for the drifting population of the sea. This is a convenient ! 
heading under which to discuss not only plankton proper, but \ 
the benthos , or crawling population of the sea-bottom. Scientific ! 
investigation of these subjects dates from the reports of the 
"Challenger" expedition, which, despite its many successors, | 
still stands out as the most important of the oceanographic ; 
expeditions, alike by the work achieved, the distance traversed, 
:he time occupied, and the money devoted to the publication I 
of the results. It laid the foundation of our knowledge of the j 
physics and chemistry of ocean water, of oceanic and atmospheric j 
currents, of the contour of the sea-bottom, and of the main i 
features <>f distribution of deep-sea life. Later work has con- | 
firmed and expanded, but not revoked, the conclusions thus 
attained. but, in spite of this and of several subsequent 
expeditions, it cannot be pretended that we are in a position 
to formulate general eanons of marine distribution other than 
* »f the most tentative character. Two fallacies underlie manv 
attempts to define distributional o< eatiic areas for special groups : 
the one, that such areas can be made to bear some relation to 
existing geographical or even national divisions; the other, that j 
what is true tor one group of the animal kingdom must hold 
good equally for another. It is necessary at the outset to divest 
oneself of these errors: oceanic conditions depend only verv ; 
indirect Iv upon the distribution of the land, and strongly swim- ' 
ming or freely floating animals are not to be confined by the 
same fa< tors as determine the distribution of sessile forms, whose • 
range is governed by a variety of eireumstam es. 

As Wyville Thomson pointed out long ago, there is but one • 
ocean. This surrounds the southern half of the globe, and has i 
two large gulfs, generally t ailed the Atlantic and Pacific Oceans, j 
which meet through narrow channels in the small Arctic Ocean, I 
and a half gulf, the Indian Ocean. The Atlantic' and Pacific j 
exfiibit a striking homology of atmospheric pressure and of ! 
prevalent wind and current; the Indian, to a great extent, 
resembles the southern half of a larger one, but this resemblance 
is modified by the neighbourhood of vast land masses. The 
prevalent winds, dependent on the fairly constant distribution 
of atmospheric pressure over the great oceans, are the most 
important determinant of currents. As at most points in the 
ocean the temperature, salinity and chemical composition of ! 
the water arc mainly determined by the currents- that is, by i 
the condition at the place whence the water came - it is obvious j 
that a study of currents must precede any general view of the ! 
distribution of marine forms. j 

Regard must be had not merely to the superficial currents ; 
indi* ated in fig. 1, but also to the movements of the deeper layer. 
Ice melting at the poles, together with polar precipitation of hail, 
snow and rain, yields large quantities of water of low salinity j 
and very low temperature: this water sinks under the warmer i 
suiter surface water drifted from lower latitudes, and, creeping ! 
slowly north and south from the poles, covers the bottom of all 
the great open oceans at very uniformly low temperatures (in 
some cases as low as 30° F.). Between surface and bottom the ; 
temperature gradually decreases (except where affected by local : 
circumstances), and in the middle layers the existence of slow | 
' urrents is suspected. The cold bottom water wells up to the j 
surface in certain areas, replacing the surface water drained . 
away by currents, notably to the westward of the great land 
masses. Ocean water is remarkably uniform as regards its 
‘■ontained salts arid gases, and it docs not seem likely that we 
can look to thes^'^o explain the facts of distribution. In its 
temperature, on the contrary, there is enormous variation. 
While the bot\om water of the ocean is very cold, and the mid- 
water of a more or less intermediate temperature, Nie surface 
water, according as it has drifted from the equator polewards j 


or in the reverse direction, has a mean annual temperature 
somewhere between S4 0 and 30° F., losing or gaining beat on its 
way. In the ease of narrow or “ closed " seas, and near land 
masses, sea-water does not exhibit that uniformity 0} composition 
which characterizes the open ocean; but even in Mich rases t Ik* 
temperature is largely influenced by adjacent t orients, and, 
though less obviously than in the open ocean, seems to be a very 
important agent in distribution. 

The fauna of the sea is divisible into the plankton , the swim- 
ming or drifting fauna which never rests on the bottom (gem rail v 
taken now to include K. Haeckel s nekton , the strong swimmers, 
such as fish and eephalopods), and the benthos , which is fixed 
to or crawls upon the bottom. These groups require a further 
subdivision according to depth — the more necessarily since, to 
some zoologists, any water over 100 fathoms is “ deep " or even 
“abyssal.” It is simplest to begin with the benthos. From 



Fig. t. — D iagram of the Allanlic Ocean, showing the Main 
Sui lace Currents (some arc seasonal only): the corresponding Indian 
and Pacific currents are t iled in parentheses; they are rarely so 
stionglv marked as in the Atlantic. 

1. Comilerequatorial (also i' Pacific and Indian). 

a. North 1 Equatorial (also Pacific). 

z . The Fqualoi ulI (also z " Pacific am 1 Indian). 

4. Cull Si team proper (Japan Stream). 

C. brazil Current (Australian Current), 
y. Mozambique Current (recurved oil Cape Agulhas). 

4. Labrador Current (Kamchatka Current), 
y. Falkland Cut rent. # 

> North Atlantic Drift, generally called Gulf Stream (North P.u die 
1 >rdt). 

y. South Atlantic Drift, ill defined (South Pacific Drdt). 
o. North African Cuuciit (Mexico Cum nl). 
o . Pienguela Current. 

Peru Current. 

7. Antarctic Circumpolar Drift. 7', its northerly brandies on 
the west sides of* Africa and South America. 

the shore seawards we may distinguish several zones. Kven 
the tidal zone, between high and low water-mark, is subdivisible 
by its fauna and flora. There generally follows on this a very 
gentle slope to the depth of about too fathoms, locally sub- 
divisible into many lesser zones. It has been termed the con- 
tinental shelf or littoral zone, not very appropriately, sinee it 
occurs round many oceanic islands, and even away from any 
land. In this zone, if near land, fall to flu* bottom the heavy 
materials produced bv land waste and river drainage. The 
fauna of this zone, generally very well characterized, may be 
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distinguished ns the epibcnthos . As with the shallowest or tidal 
zone, its nature varies much more according to latitude and the 
character of the coast than the deeper zones. Everywhere, 
however, the cpihenthic fauna is exposed to certain definite 
environmental conditions, as compared with a deeper fauna : 
namely, a high or fairly high temperature (except near the poles); 
a fairlv good light, with its important consequence, a vegetable 
basis of biod supply; tide and current to distribute the larvae 
to a suitable habitat, which the varied nature ol the bottom 
near land is likely to furnish. .Passing farther seawards, we find 
,i steeper slope to about the 500-fathmn line, the so-called 
continent. d slope. In this zone the environment is absolutely 




Tin. -Mean Annual Surface Isotherms ol the Atlantic. (After 
Dm hail, “ ( hallniccv ” Report on "Oceanic Cn dilution.") On 
the north-east and south-west sides they ate dellected polewards 
by the \v«u m North Atlantic 1 )i i 1 1 and Brazil Current ; on the south- 
east and north-west sides cquatoi wards by the cold Labrador and 
Bengucla (.'intents. Note the markedly different latitudes of the 
same isothetms east md west ot Sou ill America and Africa; also 
tile el feet of tie* Falkland Current against the Brazil Curient. 

different. The water, no longer subject to seasonal variations 
of temperature, or to di^ct sunlight, is cold, and of a nearly 
uniform annual temperature (300 fathoms, 4 * 44*7° T\). Light 
has disappeared from all but the shallower part, and with it 
plant lile: tide and current are no longer felt. 'To the latter 
fact is due, however, a great part of the food supply, which 
maintains in this zone an abundant fauna: a great quantity 
of organic matter, brought down bv river action, produced by 
disintegrated sea-weed, and dueto thedeatliof surface organisms, 
together with the finer clayey materials of land waste, settles 
to the bottom in quiet water, near the 100-fathom contour, thus 
making the mud-line the richest feeding-ground in tin* ocean 
• Murrav). The nuid line is the real upper limit of this zone : 
it typically begins at about joo fathoms, but may begin at 5 to 20 1 
fathoms in deep sheltered firths, or be pushed down to 300 ■ 
fathoms where currents are strong. The fauna of this zone I 
mav be termed the mesnhcntlws: it is not so abundant, nor so j 
sharply characterized, as the cpibenthos. and yet is sufficiently 
distinct to deserve at any rate a provisional name. Another | 


difference of condition between cpibenthos and mesobenthos is 
the pressure of the water; at a depth of 500 fathoms this is, 
roughly speaking, half a ton to the square inch. It is very 
doubtlul whether this enormous pressure makes the slightest 
tfilierence to marine invertebrates, the tissues of which are 
uniformly permeated by fluids, so that the pressure is uniform in 
every direction; but animals with free gases naturally require 
time to adjust the gas-pressure when altering their levels. As 
regards the penetration of light, assimilative rays useful to plant 
life probably do not reach beyond 150 fathoms. Photographic 
rays have been detected as low as 220 fathoms, and if any light 
penetrate beyond this depth, it will consist only of blue, violet 
and ultra-violet rays: it has been suggested that the red colour 
prevalent in many deep-sea animals may be a screen irom these 
hurtful ravs. Below' the 500-fathom line the ocean bottom 
1 exhibits almost uniform conditions everywhere, varied only by 
the eharaeter of the bottom deposit and the amount of food 
supply. Jn this zone, which extends from about 500 fathoms to 
the greatest depths (which may in some cases exceed 5000 
iathoms, or more than 5 A rn.), the temperature at any given 
point is uniform throughout tin* vear, and is always very low : 

; the mean at 2200 Jut hums is 35*2" T . ; at greater depths and in 
; special circumstances less than 30” T\ has been recorded. The 
i darkness is probably absolute; for food the animals are dependent 
upon each other and upon the incessant rain of dead plankton 
from higher levels; the pressure may be anything between 
half a ton and five tons per square inch. To the fauna which 
lives in these remarkable circumstances the name hypobuilhus 
mav be applied. 

Tluil each € if the fhiee benthic 141 mips i-. w < II charach . ized bv 
a spinal fauna is shown bv the inflow mv table, mil 0} the total 
numbers ot species captured by ID'- “Challenger" at seventy 
stations in tluse ihiee /ones : 


! Spei ies < online'! , Spei ms o« 1 lin ing 
J to this /one. j in oilier /ones. 

F.pibenl hos. ... o 1 , «S " , 

Me.so benthos . . 7 f ». 25 ,, • 

H\pobellthoS ... O I , , • ;S ,, 

( hit ol the 2 > ot Us sprues which the inesolienthos shares v?Uh 
olln r zones, y) n (l o«.« m also in the epi benthos, about .]< ■ in tin' 
Ii ypobenlhos ; the nn sobenthos, tin rt luic, on these figures, m,iv 
be taken to consist ol y.j ol peculiar sjiei ies, 15 shared with 
the epibenlhos, 10 with the hypoben t hos. Speaking of the 
benthos as a whole, it may be said that the following statement 
holds good : 'Pile number of individuals, the proportion ol species 
to gcneia, and the number of mdi\ iduuls of a given species, all 
decrease w'ith uu reasing depth. Animal Jile a No tends to diminish 
with incre ismg distance ftom land; this m.iy b<* jiartlv due to (lie 
t; real or food supply near land. 7 »: 1 r 1 1 y to the fact that population 
is obviously thinnest on the udv.im mg hinge of a migration. 

The plankton can be subdivided into at hast two groups. The 
fauna to which light and waimtli are more ct less necessaiv. which 
feeds cither upon plants or upon organisms neailv dependent 
upon plant life, may be tinned the- r pi plankton. This fauna is 
Capable of a pood deal ol veiht.d movement upwards and down- 
waids, the causes of which are still obscure, but most of its members 
seem rarely to descend lower than about ion fathoms. Below this 
depth the fauna may be called the wcsnp/ankton. In every area 
this appears to haw its jx-uiliar species, but t he* careful study by 
j opening and < lo.-ang tow-nets ot the- distribution ot the mrso- 
piankton is of so recent a growth that no statistics, such as we 
haw of the benthos, are available. ll is now generally a limited 
that tile iliesoplank loll extends to the lowest deplhs vet starched 
(27m to 2.}<»2 fathoms, Valdivia) ; but the* numbe r ot specimens 
cl«i rcascs rapidly after 200 fathoms, and below 1000 fathoms very 
little* is captured. The conditions of light, temperature, pressure. 
tVc., are practically those.* ot ilu* 1 • irrespemding depths of the benthos; 
as regards llie food, however, the niesoplanktnn can only ele*pcnd 
on intercepting dead organisms wlucli arc* falling lrom higher 
horizons, or on captuiing ilic* scanty |uc*yof its own zui.o. Jt is 
jiossiblcj that the plankton immediately over the bottom may 
prove* to be suiJicieiilly distinct to i>e sc innately classed as 
hvpo plankton. 

The main subdivisions of the marine fauna having thus been 
briefly sketched, it is advisable to consider them, in somewhat 
more detail. The cpibenthos is ob\ iuusly that Luna 
to which, exc ept in polar regions, light and warmth p a os ' 
are necessary: and the absence of these ui greater depths is 
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probablv the chief barrier to its vertical extension; the food 
supply is Mitiieiently plentiful in, at any rate, the upper parts 
of the mesobenthie zone to present no obvious barrier. I'he 
chemical constitution ot the water (except to animals in brackish 
water near river mouths) and the pressure appear to exert little 
or no intluence; and only those species which attach themselves 
to clean hard substances would be repelled by the mud-line. 


restrain. In relation to temperature the wide-ranging species 
are termed nirythennal , the limited, stenothermal (Moebius); 
the terms are useful to record a fact, blit are not explanatory. 
It seems to be the ease that to every organism is assigned a 
minimum temperature below which it dies, a maximum tempera- 
ture above which it dies, and an optimum temperature at 
which it thrives best; but tlu-sc have to be studied separately 



I'll,. 3. -i >1.1.-. vai i showing the Co.v- tw Nr (;/ ■/ smkwkkI) Exien-iion <>f the Provinces nl Epibcnthie (iastropods and Lanudlibnuu lin. 

1 V • v ini i - . - 


1 . A: its 

2. i ’>nv> .a mi 1'. •. t Ati.uii i- . 
2 . 1 1 mim.i1 <>i \\ iwi AlLiulK. 

\* 1 I - 1 : .O . M P . 

3. W-.n Allk.'.n. 


o. Soiltll Afi 11- L.l . 
7. I m!i) 1 \u 1 Ik . 

■s. [apam-,M. 

0. Australian. 

1 m. \i\\ /.Ml.lild. 

j i . Ah*nti in. 


i ('alitornian. 

1 l'.uiam.i. 

1 } Per 11 Man. 

1 ,. ( H-iirially t<Tiued Pataeuman 
mi* M.141 ll.i him Jnr puivlv < ] >1 - 
benthic forms, but ill many 


Oiders part of tin* eireunipol.ir 
Antarctic n'gion. 

10. Argentinian. 

1 7. t .inblx aii. 

1 h. Transatlantic. 


The chief harrier to a horizontal extension of the cpibcntlws 
is undoubtedlv temperature. As an example ol its distribution 
mav he t.iken the Gastropod and Lamellibraneh Molluscs, as 
groups of which the distribution has been studded for mum years 
bv specialists, The shallow-water species fall into provinces 
(compare too!;", Cowh. A ol. 1 h\t. sol. “Molluscs." eh. xii.). 
and a comparison ol figs. 1 and 3 shows at om e the prof< und 
influence upon them of the great currents. Taking the Atlantic 
Ocean, we find the Arctic species, tempted southwards b\ the 
cold Labrador Current, repelled northwards hv the warm 
North Atlantic Drill. The Lon al or sub-Antic species, many 
of which are idenli* ul on both sides of the ocean ( 2 end 2', fig. 3), 
he much bother southwards 011 the west than on tl-c e..st sidi . 
from the same causes. The warm water molluscs of West 
Africa (5) are cut off from those of the east side (7) by the mid 
water from the great easterly Antarctic Diilt, which impinges 
on the ( ape, giving" it a special fauna ((>). ( >ri the? South American 
eon sts the tropVd and temperate launa reach rospcctiveh 
to 28° S. and 45° S. on the east coast, owing to the warm Lra/il 
Current; but the corresponding groups on the we.->t coast onlv 
to S. and ^ S., being kept back by cold upw elling and Hum- 
boldt’s Turn nt. This intluence is visible in individual species 
as well as in the facies ol a fauna : Purpura lapillus , a tempt rate 
form, reach' s on the cast side ot the Pacific to 2; N. and on 
t’. e East Atlantic to 32 J N. ; but on the West Pacific only to 
4 : N. and the West Atlantic b> 42" X., being repelled by the 
Japan Stream fund other warm currents of the south-west 
monsoon) and. Gulf Stream respectively. 

but while some spc iis may be confined to a bay, others to 
a province, others to an ocean, there are rosmopolit # an species 
which either vertical or horizontal barriers, or both, fail to 


! for every species. Similarly, in regard to depth, spieics 
have been classed as euiylmthie and . slcnolxithic , but, since in- 
iY».iscd depth practically means diminished temperature, these 
, are probably merely expressions of the same lad in another 
1 form. That an Arctic shallow water species should stretch 
1 to considerable depths is not surprising, but it is remarkable 
to find such lorins as, lor example, l enus mesodesma on a New 
Zealand beach at 55" F. and in 1000 iathoms at 37 1 ' V. off Tristan 
d’Acunha. The provinces of zoological disti ibution, like the 
: geographical divisions of mankind, must be taken merely to 
indicate the facies ol a well characterized fauna, not to implv 
the restriction of all its habitants to that area. 

in considering the effect ol temperature (and this applies 
to plankton as well as to benthos down Jo 100 fathoms), alt tuition 
must be directed not only to the question of general warmth or 
cold as expressed by the moan annual temperature, but also 
to the range between the annual extremes : these ranges of 
variation have been enrelnlly mapped by Sir J. Murray (idoi>. 
Jouru. xii. 113; ef. ibid. • iv. 3}). Still more important to the 
death-rate than thi.se is the suddenness with which such 
variations occur: many animals are known to endure great 
extremes ot beat and cold il exposed to them gradually, but to 
succumb to rapid alteralions of tcm|x*r«iturc. Hence the frontier 
districts (Misehgcbietc) between opposing currents are character- 
ized by a heavy death-rate, and constitute marked barriers. 
A conspicuous instance of such a barrier in distribution is afforded 
al the Cape. The warm Mozambique Current, with a south- 
westerly direction off Natal, meets a north-east branch of the 
. cold Antarctic Drilt, and is beaten [>ark eastwards : a result 
j oi the constant warring of these hot and cold currents is a high 
range of sudden temperature variation. Hence the Cape fauna 
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consists mainly of only Mich specks from neighbouring provinces 
as can endure high sudden variations; and the district is practi- 
cally impassable. For example, nineteen species of Echinnids 
are known from the Cape district. Of these twelve are peculiar 
to the lndo-Pneilie province, which stretches from East Africa 
to the Sandw ich Islands and from Japan to Australia; two species ; 
are Soulln rn Ocean Inrms, all but eontined to south of 40' S. ; ; 
lour speck s are peculiar to the Atlantic Ocean : of these eighteen 
not one gi-ls pa . 4 the ('ape into the next, province; the nine- 
teenth is practically a cosmopolitan (A. Agassiz, “ Challenger ” 
Repot is : “ Echinokle.i " ; compare also C. Chun, Aus den Tujcn 
des Weltmecre.-, pp. 157, 15S). 

.Among the harriers to the horizontal extension of epibenthns 
must be mentioned a wide deep ocean. The Indo-iVieifie iauna 
ranges from East Africa to about 10S'*' \\ stepping Jrom island 
to island over the Pacific; but this continuity is then broken by 
47 degree- of longitude and more than 2000 fathoms of water, and 
sin'll sessile species as are most Mollusca (ef. fig. 4) are unable 
to reach the American coast. This is presumably due to the 
fact that the planktonic larvae oi epibcnthic adults must settle 
on a suitable bottom within a certain period or die. hi spite 
of the direct set of the currents Jrom Florida to the British Jsles, 
tin 1 epibenthos oi the two is absolutely dissimilar; the similarity 
ol the two boreal provinces (2 and 2', Jig. 4) is to he assigned to 
a former continuity hv way ol Greenland, Iceland and Faeroe; 
a similar continuity, still unbroken, is exhibited by the Aleutian 
province on both sides of the Pacific. 1 hough larvae cannot 
cross wide oceans, adults may no doubt traverse great stretches 
occasion. illv oil llu.it ing timber, \-r. 

'This barrier by distance mav I »<• instanced in another way. 
Ju the Arctic regions land masses are continuous or contiguous, 
and there arc many circumpolar specie^, as, for example, 
Rhynchondla ps it to ecu ; towards the .South Pole the southern 
continent is almost ice bound, and the available land consists i 
only of the tips of the continents and of the few oceanic islands. , 
Hence few if unv littoral specks are circumpolar. For example, 
not. a single littoral Ophiurid surrounds the South Pole, but 
five or six' specks ; re circumpolar in the northern hemisphere. 

Taking next the mesobentho r and hyl'ohnithos , li\ ing at depths 
where temperature is constant and current practically negligible, 
there appears theoretically to be no reason why an 
benthos ; organism which can thrive at 500 ialhoms should 
//» po- not have a world- wide range over the bottom ot all 

benthos. orean-;. Yet this is not often, although occasionally, j 

known to he the case; and although perhaps, speaking generally, > 
hynobenthie sprees have wider ranges than epibcnthic. still j 
thev also seem to be limited. It must, however, be renu inhered j 
that the ocean is large, deep hauls ot trawl or (hedge few. ; nd | 
individuals at gr'*at depths scattered, so that too much stress , 
must not be laid on this point. The “Challenger*’ results seem I 
to allow' of at least one generalization the deeper the fauna, the ! 
wider its ranee. This is .‘■how 11 by the following table of the : 
“Challenger*’ benthos: the first column gives the number ol ! 
benthos species captured at depths indicated in fathoms by the j 
second column; the percentage ol these species which is known 1 
to have been captured lTctwcen the tropics, as well as south . 
and north of the tropics, is shown in the third column •— ! 

1 XumbiT of 

1 Specimen-. 


, « ss 7 

Oil) I *)( >< >— 1 000 • 1 

.g)} moo- I ym ; 7 

! Ujiio-^ioo 7 

2 , 20011—25^)0 ' 0 

is;, ! o | 

We can onlv gm >s at the causes of the apparently limited range 
of manv drep-s» a types, (a) One of these is probablv the limited 
rood supply : pn sumablv, as with a land fauna, there are as 
manv months in a given # nrra as it will support, and an equi- | 
librium of species is maintained which will at least hinder the : 
extension of anv one. For food the hulk ol ^he deep-water fauna ( 



is dependent upon the rain of dead organisms falling from higher 
levels; these, slowly disintegrating (probably under chemical, 
not bacterial, action), seem to form with the bottom deposit 
a kind of nitrogenous ooze, through which many deep-sea organ- 
isms slowly swallow their way, as an earthworm goes through 
earth (extracting nutriment. (/>) Another hindrance to the 
extension of many deep-sea species is I hat they are holobenthu , 
that is, do not pass through a free-swimming larval stage; the 
means of dispersal is therefore regulated by the animal s own 
power ol locomotion. Generally speaking, as might be expected, 
the freely- moving hvpobenthos, fish and crustacea, have the 
widest ranges, and even these are. not helped by currents, as 
are epibcnthic or planktonic forms. The larval history ol deep- 
water forms is, however, unfortunately obscure, (e) l astly, 
extension of area oi a species being at best difficult in deep water 
for non-swimmers, the place and date of their first migration 
must be taken into account; forms which have comparatively 
recently adopted deep-water life cannot be expected to have 
spread Jar from their original centre. As regards this point, 
in the first place, it is with migration, not with local evolution, 
that we have to deal : no classes and orders, only a few families 
and genera, rarclv sub-orders, are peculiar to the hypohenthos ; 
the deep members o! each group consist for the most part oi 
widely separated genera, the species do not grade into each other, 
as is so often the case in the epibenthos; and evolution could 
hardly have produced these species and genera under the 
unitormitv of their present environment. This migration down- 
wards lrotn the mud-line lias no doubt occurred all over the 
world, notably in the Southern Ocean, if we may judge by the 
richness ol the deep-water fauna there to-day; probably also 
largely in Arctic and sub-Arctic regions, less so in tropical and 
temperate zones. As to the date of migration, the following 
fact seems to show that it is of comparatively recent origin, and 
is indeed still in progress: taking the "Challenger” species from 
the epibenthos, from the nu subenthos, and then from zoni s 
of 500 fathoms down to 2500, eat it zone shares a larger per- 
centage of species with the zone above it than with that 
below it (except in one case when* they are nearly equal), llut 
it is not to be supposed that all our present-day deep-water 
forms began their migration simultaneously, and we can s*ay 
with fair certainty that migration to deep water did not begin 
belore the close ol the Mesozoic epoch. Jlad it la gun earlier, 
we should find tvpieal Mesozoic and even older forms, or their 
congeners, at great depths: so far is this from being thy case 
that the most v em rahle animals of to-day- Linyula, 2 / ////»// loxns, 
Uuntlus , 75% of (Yinoids, <>o % of Brachinpuda, ttc.- are 
epibcnthic or mesobent hie. On the other hand, it is extremely 
likely that the Cretaceous epoch marked the commencement 
ol migration. The hexaetinellidan sponges are known to have 
lived in quite shallow water at the date of deposition ol the 
1 nferior ( lolite ; to-da v none occur at a less depth than 05 fathoms ; 
and as only two genera are known from the shallow Tertian 
deposits.it would seem that the migration began about ( reta 
eeous times (" Chollcn^er Reports: 1 1 lexat t incllida, 1 *. E. 
Schulze). In itt.Si (A. Agassiz, " Chollen^er " R* forts ; " Echim 
oidca ”) 105 living genera of Echinoidea were admitted; ol these 
25 ° n were known from Cretaceous but not from Tertian <k posits, 
5- % from Tertiary but not Cretan ous, and 40 % as Krccnt 
only. The species of Cretaceous genera constituted onlv 2<> ° (> of 
1 lie epibcnthic Erhinoids. 44 % ol the mesobent hie. and no less 
than SS of the hv poheiif hie. I hese species of ( retan ous 
genera were distributed fairly evenly over all three zones, but 
72 of the species of Tertiary genera and 55 ° n of the Kecent 
turms were confined to the epibenthos. As out ol the tw nit v -live 
living genera known from the Cretaceous only seven are known 
also Irom Jurassic deposits, it is obvious that the close relation- 
ship is between Cretaceous and hvpobenthos, rather than 
between any other geological and bathymetric horizons. Other 
instances, such as that ot the Eryonidae, seem to point to similar 
< (inclusions. 

Excepting the essential air-breathers, practically every phylum 
and class and most orders are represented in the benthos. The 
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epihenthos of warm seas appears to he esperiallv wealthy in 
mil'll forms as secrete luavv calcareous skeletons; hut in colder 
water, among the epihenthos of polar or suh-polar regions, anil 
the hypohenthos everywhere in open oi'eans, the preiloininayt 
form-> are those which exhibit little or no calcareous secretion : 
even the apparent exceptions, Madreporaria ami Kehinoderina 
from great depths, tend to develop slighter skeletons than their 
warm-water congeners. The following table will serve to 
illustrate this point , and to give an idea of the composition of 
the epihenthos of cold and warm seas and of the hypohenthos : 
the figures are the percentages of total species raptured in each 
locality b> H.M.S. “ Ghallengor ," the balance being made up 
:>v tew specimens in scattered groups 
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Wink the Madri poraria represent onl\ -5 ■; i>t tin* species at the 
lti»]iual station, a Tmi»t lv rr mi* m be red that lln \ pn»bab!\ maili- 
ng N> or mote* ol tin- weight. 


The tpiplanklon is dependent either directly or proximatelv 
upon light, warmth and the presence of plant life. The wealth 
Epj. ot minute organisms near the surfai e is inconceivable 

plankton. i () those w ho have not seen tin* working of a tow-net ; 
it may he gauged by the fact tli.it a single species is sometimes 
present in such quantities as to colour the sea overall appreciable 
area, and bv the estimate that the skeletons of cpiplanktun from 
a square mile of tropii al dean a hundred fathoms deep would 
yield 16 tons of lime. In the tropics the wealth of species, and 
towards the poles the number of individuals of comparati\ rlv 
lew species, are characteristic of these latitudes. In temperate 
and tropical regions there is a great difference between the 
cpiplanktun near land and that far out at sea : the former is 
termed uni tic ; it extends, roughly speaking, at least as far out 
as the mud line, and is charai tcri/ed bv the predominance of 
what may he termed hemibenthic forms, that is, benthic forms 
with a planktonic larval stage ( Deni pod a , Polychaeta , &e.), or 
with a planktonic phase* ( metagenet ie Medusae). The horizontal 
barriers to the ncritic plankton are practically those mentioned 
as governing the epihenthos; indeed, it would seem that the 
distribution ot hemihenthic adults is determined by that of their 
more delicate larvae. Special conditions of wind and current 
may of course carry into the ncritic zone forms which are 
characteristic of the open sea, and vice versa. In the ncritic 
cpiplanktun of polar waters the larvae of hemihenthic forms are 
almost absent; indeed, the development of cold-water benthos, 
whether shallow' or abyssal, appears to he in most cases direct, 
this is, without a larval metamorphosis. The cpiplankton ol 
the open sea is described as oceanic, it consists almost entirely 
of halo planktonic forms and their larvae. The chief barrier to 
horizontal distribution, here as elsewhere, is doubtless tempera- 
ture. For example, through the reports of the “ National ” cruise 
(German Plankton Expedition) runs the same story; one fauna 
< haracteri/ed their course from Shetland to Greenland and 
New foundland, another the traverse of the Gulf Stream, Sargasso 
Sea and the Equatorial C urrents. The influence of temperature 
ma*' be gaugen another way : where hot and cold currents 
meet, occur P frontier ’’ district*-, in which the respective 
organisms are intermingled, and can only exist till their maxima 
or minima are reached. Well-marked examples of suAi districts 
occur oft New Jersey (Gulf Strtum and Labrador Current), in 


1 the China Sea (warm currents of the south-west monsoon and 
Kamchatka Current), in the Faeroe Channel, south of the ( ape 
(recurving of the Agulhas Current): in some of these the range 
1 of variation amounts to as much as 50 F. in the \ car, with the 
result of a colossal death-rate of the plankton, and its rorollaiy, 
a rich bottom fauna, for which food is thus amply supplied. 
The majority of the oceanic cpiplankton appear- to be .steno- 
thermal: lor example, few components of the well characterized 
fauna of the Gulf Stream and Sargasso Sea ever rea h the British 
shores ali\e, although, if current and salinity were the determin- 
ing I actors and not temperature, this fauna should rea« h to 
Shetland, and even to Luioten. It will only be po - able to make 
; satisfactory distributional areas for these oceanic firms bv such 
systematic traverses as that of the “National”; at present it 
would seem that adjacent species have such diffuent maxima 
and minima that every species must be rnappi d separately 
(compare the distribution-maps of the “National" Plankton 
Expedition). Some members of the cpiplankton are. how* ver, 
( extraordinarily eurvthermal and eurybathie; t« »r example, 
, C'alanus fi n march i( it* ranges from 76° N. to 52' S. (excepting 
perhaps for 10 each side of the equator), and apparently 
indifferent to depth. 

In the first hundred fathoms at sea the fall of temperature is 
! gradual and slight, and forms practically no hindrance to the 
j diurnal oscillation ot the oceanic cpiplankton- the alleged rise 
: and fall ol almost the entire fauna. Roughly speaking, the 
greatest number of animals is nearest the surface at midnight; 
but different species sink and rise at different times, and to or 
1 lrom different depths. Apart from this diurnal oscillation, 
unfavourable conditions at the surface send or keep the fauna 
, down in a remarkable way: for example, in t lit* Lay o! Ihaav 
lew organisms are to be found in the tirst fathom in brigni sun- 
light, but on a still, hot day the next few fathoms teem with life; 
yet after a few minutes’ wind or rain these upper layers will he 
found almost deserted. This lends to the consideration of the 
liydrostaf/i v ol the plankton: apart lrom strong swimmers, the 
1 majority imitests tin* tendency to sink either bv some means of 
| diminishing specific gravity (ini leasing floating power) or by 
| increased frictional resistance. The lormer is generally attained 
(a.) by increase of bulk through development of a fluid sei retion 
ot low specific gravity (vacuoles of Fortum ui/cra, Radioin'- in , Nc.); 


(b) or ot a gelatinous secretion of low specific gravity ( Medusae, 
Ghaetopod and Kchinoderm larvae, CJracfognatlia , Thahacea : 
the charai teristic transparence of so many oceanic forms is 
probably attributable to this); (c) by secretion or retention of 
air or other gas ( Pl/ystdia , Minvas, Kvadne)\ ( d ) by development 
of nil globules {(' opepoda , (' ladocera , fish ova). Intrcased 
frictional resistance is obtained by flattening out of the body 
( Phyllosoma , Sapphirina ), or by its expansion into lateral pro- 
cesses ( Tumopleris , (daunts), or by the development of long 
delicate spines or hairs (pelagic P'orawinijera, many Radiolaria, 
many Ghaetopod and Decapod larvae). In many cases two nr 
more of these are combined in the same organism. Not with- 
standing the above adaptations, some of which are adjustable, 
it is difficult, to understand the mechanics of the comparatively 
rapid oscillations of the cpiplankton, of which both cause* and 
methods are still obscure. 

It will be seen lrom the distribution of the Thecosomalous 
Ltrmpoda a purely 01 eanic group how difficult it will prove 
to draw distributional anas for classes of cpiplankton. P. 
Pelsencer recognizes in all ten mu h provinces (“ Challenger 
Reports : “ Zool.,” xix., xxiii.) and 42 good species : of the latter 
t is confined to tilt! An tic, 4 to the Antarctic province, but of 
the remaining 37 species and eight provinces 30 ° ( > occur in 
all eight, 10 ° () in seven, and only 35 Jun e as yet been captured 
in a single province only. 

The mesa plankton has only receiver! serious attention during 
the last few years, in the ** Ghalleneer,” open net* towed at 
various depths seemed to show the existence of a 
deep-water plankton, but this method gives no 
certain information as to the horizon of capture, 
the nets being open, in their passage down and up. G. Chut' 


Meso- 

plankton. 
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Ln!btr u , l* 1 1 the fu>t efficient net which could he opened 
and siii.it at. kii'.iwu depths, using a propeller mechanism 
( Gild . Zo,>[. vol. i.); and he improved his original pattern 
h»r the Vudnnl " and “ Yaldixi t ** expeditions, The present 
writer li.,-' devised a net, ol which the opening and closing 
are effect'd from the dec k hy heavy weights; this has been 
used s.:ci issfully on the " Siboga * e\]>edition and in cruises of 
the ' :v «■ irch ( Pror . Zoo/. Sue . , 1.898). W. Garstang has con- 
strue nd ,11 ingenious net which is useful in mmparativelv 
shallow w. iter, but is open to crit i( ism as bring too light for depths 
beyond s o lathoms; and several other tvpes are in use. 'Die 
< xistemr )t a mesoplankton, that is, ol a plankton living between 
1 00 i.itl'M-’ns from the surface and the bottom, has been generally 
consider* - ! as dcfiuitelv proved bv these nets. On the other 
hand, A. \gussiz, using the Tanner tow-nets, contends that while 
a inixiijp oi surface and bottom species inav occur in a closed 
sea near 'and, there is no intermediate fauna in the open ocean 
between about 200 fathoms from the surface and the bottom; 
his cone! dons, based on negative evidence, have not met with 
general .tc.vptanee. Animals raptured below the first hundred 
hit horns .11 the open sea (the Mediterranean, for special phv.sieal 
reasons, is on a special footing) an* divisible into at least three 
categoric, ; (1) those* which an* eurvthermal and curybathie, 
e.g. s' finmarebicus ; (2) those which, so far as ve know, 

are pure 1 " mcsoplanktnnie and never come to the surfac**, for 
example, the Radiolariau family Tuscaroridae ; ( 3) those which, 
like soli.-- Sihiznfuula , spend a larval period in the cpiplankton, 
and seek deeper water when adult, rising to the surlare, if at 
all. only at night. But until the publication of the results of 
expedition^ provided with ellieient mesoplankton nets, generali- 
zation^ about this fauna had better be stated with all reserve. 
Then* is, however, a certain amount of evidence to show' that 
the mc- ( (plankton includes different organisms in different 
latitudes; that, surfai e animals of the north and south, unable 
to spread into the warmer surface water ol lower latitudes, there 
sink in 1 > the cooler waters of the mesoplankton ; the distribu- 
tional upm of such an organism will be in three dimensions 
bounded !>■•• isotherms (isobathy therms) and isothermobaths. 
As with 7 ip* In pobenthos, there seems to be no theoretical reason 
against ih.* universal distribution of the mesoplankton. 

When a more svsteinatic investigation of the various horizons 
has b( en cairied out, many of the present eases oi supposed 
distontinuoi us distribution will doubtless disappear. There are, 
however, undoubted eases of discontinuity where physical 
barrier-; have cut across a distributional area, an example of 
whi< h muv be cited here. The Isthmus of Panama was appar- j 
entlv onlv upraised about Miocene time, having been previously \ 
an arcb.ipelago through which a great rimimrquainrial current 
could pass; consequently the benthos of the Panama region i 
show-, marked alliance with the Caribbean, with which it was j 
forme: 1 ' continuous, but practically none with the Indo-Pacifie. | 
r |’o the Mine (*ause is doubtless attributable the distribution of 
the fiv.* Dccapoda which are characteristic of the Sargasso Sea, 
which are cinurnequatorial oceanic: types, only occasionally 
littoral : three of these are known unlv Irom the Atlantic*, one 
occurs in the Atlantic* anfl Pacific, one in the Atlantic, Pacific 
and Indian Oceans. The damming of a great cireumequatorial 
current bv the Isthmus of Panama is probably also responsible 
(01 that ui 'location of currents which resulted in the present 
relations ol the Gulf Stream and North Atlantic Drift to the 
Labrador furrent, and cut the Atlantic Boreal lamia into two 
discontinuous districts (2 and 2', fig. 3). 

I'nder the head of discontinuous distribution, the alleged ■ 
phenomenon known as bipolarity must be mentioned. In 
summarizing the work of the "Challenger," Sir John Murray 
maintained on the basis of the reports that numerous species 
occurred in both polar and sub-polar areas which were absent . 
from thi* tropic lie regarded them as the hardy survivors of 
a universal fauna which had withstood that polar cooling which 
set in towards the close of the Mesozoic period (Murray, Trans. 
Roy. Site. Edin. vol. xxxvin., 1S96; G. Pfeffer, Verb, deutseh. Zool. 
(i c'sell sell. ix. 1.899). This view and the facts on which it was 


biased have been acutely contested, and the question is still far 
from settlement (for lists of the literature see A. K. Ortmann, 
Am. A at. xxxiii. 583; and Miss E. M. Pratt, Mem. Manchester 
Sue. vol. xlv., 1 90 1 ). As regards the purely epibenthie and sessile 
hfhna, there are a few undoubted instances of actual specific 
identity ; in some classes, however, such as the Ediinoderms, this 
j does not appear to \udd (Hamburger Magal/iarnseJie Sainmelreisc; 
and F. R oilier and F. Schaudinn’s Fauna arctica ); but even 
ill these the general composition of the fauna and the presence 
of certain identical and peculiar genera seem to point to some- 
thing more than a mere convergence ” due to similar environ- 
ment. As regards the plankton of the two polar regions and 
such epibenthie forms as extend also into deep water, the 
suggestion has been made that the Arctic and Antarctic benthos 
and plankton are really continuous by way ol deep water in the 
main oceans, where the organisms cun find a suitably low tem- 
perature. As an instance of this, (’. Chun (Bezieh. zioistlieu de n 
arid, und anlarkf. Plankton , 1.897) cites Krohnia haniata , a 
characteristic Arctic and sub-Arctic constituent of the ep:- 
plankton and mesoplankton, known only lrom the mesoplankton 
in the tropics, hut rising to 38 lathoms at 40° S. 2 (C E. More 
exact information, such as mav be expected from the various 
Antarctic expeditions, is required to settle this interesting 
quest ion with its far reaching corollaries. (G. 11 . Fo.) 

See also Zoom*. icAi. hiai.’imio.v $ Marine. 

PLANQUETTE, ROBERT (1X50- ), French musical com- 

poser, was born in Paris on the 31st of July 1*850. and educated 
at the Conservatoire. As a boy he wrote songs and operettas 
for cafe concerts, and sprang into fame as the composer of 
Les Cloches dc CorneviUe (Paris, 1*877; London, 1.878). In this 
work he showed a fertile vein of melody, which won instant 
recognition. There is in his music a touch ol pathos and 
romantic lecling, which, had he eared to cultivate it, would have 
placed him tar above contemporary writers of opira boufje. 
Cnfurtunatelv, he did liltlc but repeat the formula which 
originally brought, him reputation. T.e Chevalier Gaston was 
produced in 1.87*) with little success. In 18.80 came Les Volti 
geurs du which had a long run in London in 1887 as The 

Old Guard, and La Canliniere , which was translated into English 
as Sedan m\ though never produced. In 1.8.82 Rip van \Y iiifdc 
was produced in London, being subsequently given in Paris as 
Rip , in both cases with remarkable success. The libretto, an 
adaptation by 11 . B. Farnie of Washington Irving’s famous tale, 
brought out. what was best, in Planquettc’s talent. In i8.8| th * 
phenomenon of an opera by a French composer being produced 
in London previously to being heard in Paris was repeated in 
Xell Givvnnc , which was tolerably successful, but tailed com- 
pletely when produced in Paris as La Prineessc Columbine. 
It was followed bv La ('riniaillere (Paris, 1885), Sureoitf (Paris. 
1.887; London, as Paul Junes (1889), Captain Thercsc (London, 
18.87), La Cocanle Irieolore (Paris, 1.892), Le Talisman (Parts, 
1X92 ), Panurge (Paris, 1895) a11 ^ Manizclle Qmit' sous ( Paris, 
i 897 ). 

PLANTAGENET, a surname conveniently, but unhistori- 
eallv, applied to the my a l line descended from the union of 
Geoffrey, count of Anjou, with the empress Maud, who are now 
styled by historians the Angevin house, it was, historically, 
onlv a personal nic kname of Geoffrey, as was “ Beauclere ” oi 
his father-in-law (Henry I.) and “ ('urtmantel ” of his son 
(Ilcnrv 11.), and was derived from his wearing in his rip a sprig 
of the broom (genet) plant, “ which in early summer makes the 
open country of Anjou and Maine* a blaze of living gold.” When 
the fashion of personal nicknames passed away, the member.-, 
of the roval house were usually named from their birthplace*, 
as Thomas “ of Brotlierton.” 'Thomas “ of Woodstock,’* Edmund 
“ of Woodstock,” Edmund “ of Langley,” Lionel “ of Antwerp,” 
and so forth. But Edward I. and his younger brother, the 
founder of the house of Lanc aster, had still nicknames respec- 
tively, as “ Longshanks ” and “ (Youchback.” In the later 
davs of the dynasty the surname of Beaufort was adopted by 
the legitimated issue of John of Gaunt by Katherine Swynford, 
but that of Plantagenet was bestowed on Arthur, natural son 
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of Edward IV., who was created Viscount I /Isle. It appears, 
however, to lia\e been adopted as a surname l>v Richard duke 
of York (fat her of Edward lY.)snmt? twelve* years before his death. 

At the death of GenlTrey's grandson. Richard I., the . succession 
was in doubt, John's elder brother Geoffrey having left, by tlie 
iieuess of Brittany, a son and a daughter. Ihit at limit epot h 
the law of inheritance was in such a case unsettled, and their j 
right was not clear. Arthur's late is well known, and Eleanor, : 
the daughter, was kept captive till her death in 12 |i. John's 
younger son Richaid, king of the Romans, lelt a son Edmund, 
e.irl of Cornwall, with whom his line ended: Ihs elder son Henry 
111 . lelt two sons, of whom the younger was created earl of , 
Lancaster and was grandkither of Henry, earl of Lancaster, , 
whose heiress married John of Gaunt (/.<■. (ihent). Edward L, 1 
the elder son, was grandfather nt Edward 111 ., the marriages , 
o* whose numerous ihiidrcn greatly affet ted English history. | 
Edward his heir, the “ bl.uk Prince. ” left an only son, who j 
m acceded his gramltather as Richard 11 ., on whose death ( 1300) | 
this line became extinct. Eionel, the next sur\i\ing brother j 
ol the bla> k Prime, left an only chiid Pliilippa, who married \ 
the e.el of Man h. in whose- heirs was the 1 i^. lit to the sneers- ! 
sion. but John of Gaunt, the next brother, who had married 
tin* heiress ol Lancaster and had been created duke of Lancaster 
in 1 1 * me 1 j lie in * . ret* >nnded the Lancastrian line, which obtained 
t! «• throne in the person of his only son hv her, Henry IN’., on 
the deposition of Richard 11 ., to the exc lusion of the infant 
earl ol March. His next brother, Edmund ot Eamrlev, who was 
created dulo* <>f York (13N5), lounded the Yorkist line, and was 
hitle r, hv a daughter and eo-heiress of Pedro the (’ruel, king 
of (Votih. »fl two sons. Edward, second duke, who was slain at i 
Auiniomt, and Richard. earl of ('.imbi idgr. who bv nianving 
the granddaughter and eventual heiress of Lionel’s daughter 
P'l'h'pjia, brought the right to the succession into the house 
of York. 

between their son and Henry VI. ( randson of Henrv IN’.) 
and Jalwaid and Henr\ . sons and heirs of these rivals, was 
ioiigV out the dynastic struggle known as “ the Wars of the 
Roses." which prosed fatal to several members of both houses. 
Richard, the son of Richard and Anne Mortimer, became third 
duke. of York (1425), and was made prote< tor ol the realm 
1454 1 1 “ 5 , being finally declared heir to the throne on the 
triumph of his side in 1 j.60: but he was slain at the battle ol 
Wakefield (Dei .41, 1460). Of his four sons. Edward, the eldest. , 
became king as Edward JV. within three months ol his death: 
Edmund, the second, was slain with his father at Wakefield; ; 
C-orge. t Vo * third, duke of Clarence. was put to death in 147.x; 
and Richard, the fourth, duke of Gloucester, linamc king a> 
Ri«h:ird III. in 14X3 and was slain on iJnswnrth field in 1 jS^. i 
King Edward IV s two surviving sons, Edward and Richard 
(tlv primes in the 'Power), had hern mysteriously put to death 
in 1 {V. so that the only male defendant c>f the house ot York, 
and indeed of the whole Plantagenc-t ra<e. was the duke of 
Clan mi 's son Edward, earl of Warwi<k (grandson of “ the 
Kinymak'-i ”), who was imprisoned by Richard HI. (his father's 
youm-er brotlie**) in J4S3, and finally executed on 'Power Hill, 
under Henry N il., in T400. 

Of the house <,f Lancaster, the. only son of Henry YE was 
slain after the battle of Tewkesbury (1471), while Edmund 
(Beaufort) duke of Somerset, a grandson ol John of Gaunt, 
was slain at the first battle of St Albans (1455), and all his . 
three sons were slain or beheaded. On the death of Henry Yl. , 
and Iii.s son in 1471, m» complete was the extinction of their line j 
that its representation vested in the h( irs of the two daughters 
of John of Gaunt by the h< iress erf Lancaster, viz. Philippa ! 
riueen of Portugal and Elizabeth countess of Huntingdon. ! 
Put by his M*nmd wife, the heire ss of Castile, John had left an | 
only daughter, wife of Henrv 111 ., king of ('astile and Leon, 
who also left descendants, and from his third but ambiguous 
union sprang the house of Beaufort, whose doubtful claims to 
his heirship passed with -his great-granddaughter Margaret, by 
her ]■ • band Edmund Tudor, to their son Henry VIE 1 Although j 
Henry was careful to claim the crown in his own right (1485), j 


he soon fortified that claim by marrying Elizabeth, eldest 
daughter of Edward IV. and right! ill heirer . to the throne. 
Pile marriage of their eldest (laughter Margmet to James IV 
of Scotland in j 504 resulted in the accession ol James VI. ot 
Scotland, a century later, .is next heir to the throne (^ee 
Stewar 1 ). 

Although no other dynasty has reigned so P ng over England 
since the Norman Conquest, the whole legitimate male issue 
of Count Geoffrey Pkintagcnct is clearh proved to liave beeoiue 
extinct in 141)0. Of its illegitimate descendants the house 
ot Cornwall was founded by Richard, a natural son of Richard, 
king of the Romans and earl ot Cornwall, wh > was ancestor ot 
Lord Cornewailof Kan hope, temp. Henry YL, 1 i the Comeuulls, 
‘‘barons of Harford," and other families; but the principal 
Imuse is that which was lounded, at a later dan*. In Sir ( liarlcs 
Somerset, natural son of Ilcnrv (Beaufort) duke ol SmiKTu-t 
(beheaded 1 4^*4 ). who was treated carl of Worcester in 1513, 
and whose descendant Ilcnrv, marquess and tail ol Worcester, 
obtained the dukidoin of Beaufort in 1LK2. prom him distend 
the ducal house, who bear the ancient arm > t >! I ’Vance and 
England, quarterly, w ithin a lion lure. (j. i 1. R.) 

PLANTAIN (Eat. plantago). a name given to certain plants 
with broad leaves. This is the case with ivrtedn rpecies of 
Planla^o, AUsnjii anti Mu^a. to all ol which the ierm is popularly 
applied. The species ol Plantain are most lv w« rds w it h a dense 
tutt of radical leaves and scapes bearing termii-al s pikt s of small 
flowers; tlie long spikes of P. major, when in :-ecd, art* used tor 
feeding cage birds; P. Jamrolata , so called !mm its narrow 
lantrolate 3 Cribbed lca\cs, is popularly known as ribwort; 
Alisnoi P. is the water-plantain, so called from the rcM-iiiblanre 
of its broad ribbed aerial leaves to those ol P. major. The 
tropical fruit known as plantain belongs to the germs Musa 
(see Ban an \). 

PLANTATION (Lat. plantare, to plant), literally the placing 
<>f plants in the ground, hence a place planted or a collection of 
growing things, &<•., particularly used of ground planted with 
young trees. The term was early applied, in a figurative- sense, to 
the settlement of people, and particularly to the colonization of 
N<»rth America in the early part of the 17th century and to the 
settlement of Scotch and English in the torloitcd lands in Ireland 
Lee below). r I lie* prai lice of sending convicted criminals to 
serve on the plantations in the colonies bn nine common in 
the 17th century (see Deportation). Time plantations were 
chiefly in the. cotton, sugar and tobacco growing colonics, and 
the term “plantation" is thus particularly applied to estates 
in tropical or semi-tropical countries; the proprietors of such 
estates are specifically st\ led “ planters." 

The negroes on the plantations of the Southern States of 
North Aim-rim sang their songs and hymns and darned to 
turns whhh were traditional, and are irequently 
known as “ Plantation Songs. ' It has been claimed Plant nt inn 
for some of thrill that they represent the Inik songs SonKS ‘ 
brought by the first slaves from Africa; but the more generally 
incepted view is that they wen those European hvimi and 
song tunes which tlie negroes picked up from the nwivaliM 
preachers or Jrom the Europeans afound them, and adapted 
to tlu ir own strongly marked rh\ thins, which an* certainly ol 
African origin. The earliest s< ng which lx came familiar to 
those outside the Southern Si it is was "Jim ('row," Ming by 
Dan Rice, and introduced in England about 1X36. The 
" Jubilee Singers,” a troupe from Ei-T ITiver it\ . Na ,h\ ille, 

1 1 imoSM ig t< Hired the l mted Slates and Europe in 1X71; but 
the great popularity ol the negiib songs and dances, and the 
traditional instruments, the bones and tambourine (the banjo 
was not originally used by 1 lit.* genuine n«*gro). u - ls due to 
the so-called “negro minstrel" troupes, of which the best 
known in England were Christy's, whence the generic- mime ol 
Christy Minstrels, and later of the Mooie and Burgv-s troupe 
at St James’s Hall, London, started in i<Sf>j and finally dis- 
solved in 1904. 

"I he best collet ti.m ol genuine “ pkinlatiini mmh-s ” rind Ha ir 
wools IS Slave Som;s of the United States (New York, 1S71); see also 
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C. L. Edwards, Bahama Songs and Stories (Boston, 1895); j. TV T. 
Marsh, 1 hr Story of the Jubilee Singers (Boston, 1895); and articles 
by (V \Y. Cable on “ The Creole SJ.i\ e 1 >.uit <* " and " Creole Slave 
Soltis, ” in the Lentuiy , i'ebruarv and April 1886. 

Plantation oj Ulster. — The Irish rebellion, which had dis- 
turbed l ister during the closing years of Elizabeth’s reign, 
was followed under James I. by further trouble, due partly to 
the inability of the English government to understand the 
system ol land ownership prevalent in Ireland. At this time 
the chief offenders against the authority of England were the 
earls of Tyrconnell and Tyrone, but in September 1607 these 
mice, powerful nobles (led from the country. 'The English 
lawyers declared that the extensive estates which they held, 
not in their personal capacity, but as the heads respectively 
ol the tribes of O'Neill and (VI lonnell, had become the property 
ol the English (Town; and the problem which now confronted 
James I. and his advisers was what to do with the; land, which 
was much too large to be cultivated properly by the scanty 
population living thereon. The idea of a plantation or coloniza- 
tion of Ulster, which was put forward as an answer to this 
question, is due mainly to Sir Arthur ('hiehester, the Irish lord 
deputy; its object was to secure the better cultivation of the 
land and to si lengthen the English influence in Ulster by granting 
estates to English and Scottish settlers. Chichester proposed 
that the native inhabitants should be allowed to occupy as much 
land as they could cultivate, for lie said, “that many of the 
natives in each county claim freehold in the lands they possess, 
and albeit these demands are not justifiable by law, yet it is 
hard and almost impossible to displant them.” Even if this 
advice were carried < ill on a gem rolls scale, the deputy con- 
sidered that there would bo abundance of land to offer to 
colonist. n, and alio to reward the das. of men known as servitors, 
those who had served the English king in Ireland. He submitted 
his ideas to Sir fames Lev and Sii John Da\ ies, two of the minis- 
ters ol |ames E: they reported to the English privy council, 
which signified its approval, and after the question had been 
illuminated by bacon's great intellect, a committee was ap 
pointed to make the necessary arrangement s. But those 
responsible for the plantation made one cardinal mistake, a 
mistake which was to cost the country much in the future. 
'Thev rejected Chichester's idea of allotting land to the natives 
on a liberal scab , preferring to turn them out and to parcel 
out the whole ol the forfeited district anew. 

The forfeited lands lav in six counties, Tyrone, Donegal, 
Armagh, E'ermanagh, (avail and Coleraine (Londonderry), 
and the scheme for the plantation having been drawn up, the 
necessary survey began in May B>og. ’This was very inaccurate, 
but it served its purpose. The land was divided into three 
sections. One block was set apart for English and Scottish 
settlers, whoweic not to be allowed to have any Irish tenants; 
another w r as allotted to the servitors, who might have either 
English nr Irish tenants; and a third was reserved for the Irish. 
Applications were then entertained lrotn those walling to take 
up the land, and under Chichester's direction the settlement 
was proceeded with. Tl^c kind was divided into portions of 
1000, 1500 and 2000 acres, each colonist undertaking in return 
for his grant to build a castle or a walled enclosure, and to keep, 
train and arm sufficient men for its defence. Moreover he must 
take the oath of supremacy to James, and muM not alienate his 
estate to an Irishman. He was given two years in which to do 
the necessary building; during this period be was freed 1mm 
paving rent, but altervvards be must pay a quit-rent to the 
Crown. A scale of rents was drawn up, the native Irish paying 
at a higher rate than the English and Scottish settlers. Out 
of the forfeited lands provision was made for the maintenance 
of churches and schools, which were to be erected in conformity 
with the scheme. 

The work progressed very slowly and much of tin* building 
was not even begun within the required time, 'then in 16 1 r 
James T., who had from Jhe first taken a lively interest in the 
plantation, sent Lord Carew to report on it. Carevv's inspection 
did not reveal a very lavourablo conditit^i ol affairs, and in 


1615 Sir Josiah Bodlev was sent to make a further report about 
the progress of the work. A third report and survey vv as made 
three years later bv Nicholas Pynnar, who found in the six 
counties 197.) British families, with 6215 men capable of bearing 
arms. He said that even on the land"- occupied by the colonists 
the cultivation of the soil was still very much neglected. The 
words spoken bv bacon in 1617 with reference to the plantation 
j bad tome true, “'fake it from me." he said, “ that the bane 
i oj a plantation is when the undertakers or planters make such 
haste to a little mechanical present profit, as disturbeth the 
1 whole frame and nobleness of the work for tunes to come. ’ 
Another survey took place in 1622. when various changes were 
! suggested, but no serious alterations were made. On the whole 
the plantation had been a failure. Wry few of the settlers 
. had carried out their undertaking. In many cases the Irish had 
1 remained on the land allotted to the colonists, living under 
; exactly the same conditions as thev had done before the planta- 
tion. and holding on “ whether the legal landlords liked it or 
not." As actually carried out the plantation dealt with 511.40:; 
acres. Two-fifths ol this was assigned to British colonists, 
being divided about equally between Englishmen and Scotchmen, 
i Rather more than one-filth went to the Church end about the 
same amount to the servitors and the natives. The best settlers 
were the Scots, although tlicir tendency to marry with the 
I ri.h was noted and condemned during the early years of the 
settlement. 

An important part of the plantation was the settlement of 
the muni v of Coleraine bv the corporation oi the < its of London. 
Receiving a grant of pracUcallv the whole of the county the 
| corporation undertook to .‘.pend £20.000, and within two years 
[ to build 200 bouses in Derrv and 100 in Coleraine. This was 
the most successful part of the settlement, and to ii Londonderry 
owes its present name. 

The expulsion of the Irish from the land in which bv law and 
1 custom thev had a certain proprietary and hereditary right, 
although not carried nut on the scale originally contemplated, 
naturally aroused great indignation among them. Attacks 
on the settlers were followed bv reprisals, tmd the plantation 
may fairiv be regarded as one ol the causes which led to ^be 
, terrible massacre in Ulster in ib.jr. During Elizabeth's regn 
a scheme for tin* plantation of Munster was considered, and 
under Charles I. tin ‘re was a suggestion for the plantation of 
i Connaught, but eventually both were abandoned. 

The “Orders and ( nnditimis of 1 M. ml:' 1 1011 ’’ .or printed in 
Walter Harris's Ihhnniia (Dublin, 1770); .mil in (iroii^e Hill's 
' y/z.s/e; ical . I ceount <>/ ///'■ Plantation in Ulster, /Or v 1 leliasl , 1877) . 

Sec ;dsn S. ( '..Itdincr, Htsfn iy «»/ Bnyhnin' ( 1 .ViQ). vol. i.; a:v! 
J\\ 1 i.iau ell. Inland under the Stuarh ( !«/<»<>) . vol. 1 . 

PLANTIN, CHRISTOPHE (1514 15X0), I •'rend 1 printer, was 
' born in a village near 'Pours (probably Saint Avert in), lie 
learned bookbinding and bookselling at Caen, and, having 
married in that town, settled in 15 jo as bookbinder in Anlwerp, 
where he was soon known as the first in 1 1 is profession. A 
bad wound in the arm seems to have been the cause that fir- 1 
! led him (about 1555! to apply himself to typography. TD- 
I firsl known book printed in hi:- offt< e was /../ / nsfilnlioitr di nna 
1 fanciulltmala nohilmaitc, bv J. M. Bruto, with a Erenrh transla- 
i lion, and this was soon followed by many other works in Ercnch 
! and Latin, which in point of execution rivalled the best printing of 
| his time, while the masters in the art of engraving then floiirish- 
j ing i n the Netherlands illustrated many oi hE editions. In x 5 r » ^ 3 
Plant in himself being ab-.ent in Paris, bis workmen printed 
ail herd ical pamphlet, which caused his movables to be seized 
and sold. It seems, however, that be recovered a great deal 
of the money, and in 15b} he a?soeiated hmoell with some 
friends to carry on his business on a larger scale. Among 
them were two grand-nephews of Dan. Boinberg, who furnished 
him with the fine Hebrew types of that renowned Venetian 
printer. His editions of the Bible in Ilebre^. Latin and 
I Dutch, his ('or fats juris , Latin and Creek classics, and many 
i other works produced at this period are renowned for their 
| beautiful execution and accuracy. A much greater enterprise 
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was planned h\' bin. In those years— the publiralion of a Pihlia | 
poly gl, >!' t. w Ilifli should fix the original text of Old and New 
Testament* on a scientific basis. In spite of clerical opposition j 
he wa- supported by Philip II. king of Spain, who sent him the 
learned benedictus Arias Montanus to take the leading part in 
IN* work of editorship. With his ztalous help the work was . 
iiaished in live Years ( 15^-1573. S vols. folio). Plantin earned 
little pro lit, but received the privilege of printing all liturgical 
books for the stales of King Philip, and the office of “ prototxpo- 
graphus regius." Though outwatdlv a taithful son ot the 
« Imrtli. lie was till his death the partisan of a mystical sect of 
heretic- ; and. it is now proved that many of their books published 
without the runne of a printer came front his presses together 
with the missals, breviaries. &<., for the Roman Catholic 1 
Church. 

Besides the polyglot Bible, Plantin published in those years 
mam other works of note, such as editions of St Augustine and 
St |erome, the botanical works of Dodonaeus, ('lusius and 
Lobelius. the description ot the Netherlands by Guicciardini, 
«Sc. In t 5 7 5 his printing office reckoned more than twenlv 
presses and seventv three workmen, besides a similar number 
that worked for the office at home. Put in November 157b 
the town w,is plundered and in part burnt b\ the Spaniards, 
and Plantin had to pay an exorbitant ransom. He established 
a brum h of his office in Paris; and when in 1583 the states of 
Holland sought a tvpographcr for the mwly erected university 
at Leiden, la* left his much redun d bie iness in Antwerp to his 
som-in-ku\ |.»hn Moerentnrf (Moretus) and Fram is van Ravel- 
inghen (R; pholcngiiis). and settled there. When in 15S5 
Antwerp was taken bv the prince of Parma and affairs became 
there mere settled, he lelt the otlice in Leiden to Raphelengius 
and returned to Antwerp, where he laboured till his death on 
t! e 1 st of July 15S0. His son-in-law, John Moretus, and his 
de scendants cniitmued to print many works of note “ in offieina 
Piaritiniana. , ‘ hut from the second half of the 17th century 
the house begin to decline. It continued, however, in the 
possession ot the Moretus fainilv, which religioiisb left every- 
thing in the office 'untouched, and when in 187b the town of 
Antwerp m quired the old buildings with all their contents, 
for T.2GW.CCO tram s, the authorities were able with little trouble 
to create mie of the most remarkable museums in existence 
(the Musee Plantin, opened August 19, 1877). 

See Max Kn« m Chustophr Plantin iwpiimcuv anvitsoi^ (Ant- 
ut ij), *1 NS." ; Aug. dc Packer ami Fh. Ruvlens, Annates tie tun 
prir.it> ’1 I\nit>nienne (Brussels, 1803)5 Degeorgo, La Maiyoi 
Plantin (J’-'I. ul . Brussels. 1878). (I*. A. I .) 

PLANTS. In the most generally used sense, a plant is a 
mcmbei of tlie lower or \ egetahle order of li\ ing organized things ; 
the term is also popularly applied to the small* r herbaceous 
plants, thus exi hiding trees and shrubs, d in* earlv use of the 
word is for a twig, shoot, cutting or sapling, which was the 
meaning of Lai. plauta (lor plant la, the root lx ing that seen in | 
planus. flat ; cf. Gr. 7T/Wes', broad ; plant a thus meant a spreading 
‘ hoot ur sin ker). Other meanings of “ plant ” are derived from 
the verl» “ to plant ” (Lat. pi an tare. to fix in position or plaie). 
It. is thus used of the fixtures, machinery, apparatus necessary 
for the carrying on of an industry or business, and in colloquial ' 
or slang us**, of a swindle, a carefully arranged plot or trap laid 
or fixed to deceive; < f. also Plantation. In the following' 
sections the botanical sense of the word is followed, the term 1 
being used generally as opposed to “ animals. ’ 1 

Classification ok Plants J 

Some account of the history of plant classification and the 
development of a natural system in which an attempt is made to 
>hmv the actual relationships of plants, is given in the article 
Pot an v. The plantowtfrl’di falls into two great di\ Finns, the' 
higher or flowering pkirits {Ph an noyaiits), eharactei i/ed by the 
formation of a seed, and the lower or flowerless plants (Crypto- 
gams), in which no seed F formed but the plants are disseminated 
by means of unicellular bodies termed spores. 1 lie term 


Cryptogam is archaic, implying a hidden method ul reproduction 
as compared with the obvious method represented by the flower 
of the Phanerogam; with the aid of a good microscope it is, 
ho wever. easier to follow the process of tertilix.it inn in manv 
Cryptogams than in the flowering plants. These two great 
divisions are moreover ot unequal value, tnr the Cryptogams 
comprise several groups differing 1mm each olhei by characters 
as marked as those which separate some of them from the 
Phanerogams. The following groups or sub kingdoms are 
those which are now generally recognized : — 

f 1 . Th.illophyta. 

Cr\ pt ogams J II. Biyophvta. 

(ill. Pteriiloplivta. 

Phanerogams or IV. Spcimutophyta. 

ThaUc.phv f a art* the most lowly organized plants and include a 
great variety ol tonus, tin- vegetative portion ot which consist.-, oi 
a single cell or a number of cells forming a more or less branched 
thallus. They arc characterized bv the absence of that diftemitia* 
tion ol the body into root, stem and tc.it which is so marked a lealure 
111 the higher plants, and by the simplicity of their internal structure. 
Both sexual and asexual reproduction occur, but there is usually 
no definite succession ot the two modes marking that alternation 
ot sexual generation (gametophyte) and asexual generation (sjku'o- 
phyle) which characterizes the higher groups. The group has 
until recent years been regarded as comprising tin e classes dis- 
tinguished by well marked physiological features the Algae (inebul 
ing the Seaweeds) whn.li 1 out am chlorophyll, the Fungi which have 
no chlorophyll and therefore lead a saprophytic nr parasitic mode ot 
hie, and the Lichens which are composite organisms consisting 
ot ,111 alga and a lungus living together in a mutual parasitism 
(symbiosis); Bacteria were regarded as a section ol Fungi. Such 
a system ot classification, although convenient, is nol llm most 
natural one, and a sketch ol the system which better expresses the 
relationships between the various subdivisions is given here. It 
has houevir been deemed advisable to retain the older groups 
tor purpose of treatment m this work, and articles will be found 
under the headings Algal, Frxv.i, B \i 1 kria, and I ktij.ns. The 
study ot phvlogeny has suggested tourlcen classes arranged m tlm 
following, sequein e : (1) Bat tcria; (2) C'yanoph yi eae (Blue-green 
algae); (p Flagellalae; (p Mvxomveeles (Shine Itmgi) ; (3) Peri- 
ilmeae; (n) tonpigntae; (;) I uatomaceae (Diatoms); (8) 1 -Ietero- 

< o ul eae; (9) ( hlorophv tear (<*reen \lg.ie); (10) Flu iMceae (Stone- 
worts); ( t 1 ) Kliodophycea«* (Fed Mgae) ; (ij) Fimiyv efr*, (Fungi) ; 
(1 0 I'll vt omycetes ( Meal iungi); (14) Phaeopliyi eae (Brown 
Mgae). Bacteria (see liu iHinoiooY) and C yanophyeeae (see 

which are olteu grouped together as Sehizophy ta, are 
Irom pom Is of view ot both slnu lure and reproduction extremely 
simple- organisms, and st.md apart from tlu* remaining groups, 
which are presuiiud to liavc originated directly or indirectly from 
the Magellatae, a group ol unicellular aquatic organisms combining 
animal and plant 1 haiwc tc red ic wliicli may be regarded as 1 he 
starting point ot uniev llular Thallophytes on the one hand and ol 
the Protozoa on the other. Thus simple lorms included in t lie; 
Helemconle.ie, Fldoi opliyi eae and Phaeophyceae show' an obvious 
connexion with the Magellatae; the Pend 111 eae may be regarded 
as a further developed biatuh; 1 1 1< - Conjugal. le and Pialomac'eac 
(. •mint be dm illy connected: tlu- origin ol the Khodophyi eae is 
iiho nbsi nre; while the Charareae aie an advamed and isolated 
group (see Ai.(.M-). 'tlu* Myceto/oa. (if.,-.) or Myxomycetes aie a 
Saprophytic group without chlorophyll, oi simple structure and 
isolated position. The algal Iungi, Phycom yeetes, an* obviously 
derived Jrom flu* (irmi Mgae, while the remaining Fungi, iho 
Fumycefes, appear to have sprung Irom tlu* same stock as the 
Khodophyce.iv (see Fi \<.i). Owing to the siinilaritv ot structure 
and modeol h‘eit hminniK ill to In-at tne Fit hens (t/.e.) as a distinct 

< la.^s, while recognizing that the eoiu])onent Jungus and alga are 
representative-, ot their own via 

The Hryophvta and l ’ti ndopln fit have sprung Irom Hie higher 
Thallophvta, and together form the huger group Arc begun i at. tc, 
so vailed irom tlu-* Jorm oi tin- organ {art hegonnuu) in which the 
egg-cv 11 i-, developed. I In- \n hegomatae are chatat ten/ed by a 
well imrkc 1 alternation ol gametophyte and spomphyfe generations; 
the toruwr bears the m Mial organs vvlm h are oi 1 harncteristic 
strut ture and known as antheruha. (male) and an begonia denude) 
respectively; the lertilized egg « < 11 on germination gives rise to 
the spore-bearing generation, and the spores van germination give 
risv liucctly or indirectly to a second gametophyte. 

I he Mosses and liverworts (see Uky« mil yt \) nu hide forms w it h 
a more or less leal-lik»* thallus, such as manv ol the liverworts, 
and tornis in which tlu.* plant shows a dillerent iaf ion info a stem 
bearing remarkably simple leaves, as in the. true mosses. 1 hev 
have no true mots, ami theii si rue lure is purely cellular or conducting 
bundles of a veiv -irii|»l«* structure are •present. 'I lie independent 
plant which is generally affav'hvd to the soil by hair like structures 
is the sexual generation, sporopliytc is a stalked or sessile capsule; 



ANATOMY] 


PLANTS 


729 


v Inch run. tins always attached to 1 110 gametophylc from which 
it del iver l lie* w hole or part ot its nourishment . 

1 he l-Yins and fern like plants (mv IT i.kidoi'HV i v) have on 
the otlur hand a well developed independent sporophyte which 
i. dilti ren i iated into stem, leal ami root with highly organized 
111(1 rnal mi nit lire including true vascular bundles. In mineral 
si rui inn iliev approach tin- i Tiane.-roganis with whiih they lorin 
t oiler 1 1 \ el \ the Vase ul.ir 1 ’lanl*. as lontrasted with the l*Hular 
l’lants -1 liallophyta and Brvophvta. ’The game-tophvtc is a 
small thill 1 * >n 1 s 1 1 net in e w Inch shows varying decrees of independence 
«il lord 1 iu* -in mb-nMing iraiisiiion to tin- nest group. 

,S pirmtd 'phvta are 1 harm 1<-rize<i J> an cMn me reduetion of the 
gaimTophv te* generation. I he spnrophvte is the plant which is 
dilterenti.Lieil into stem, leaf and root, which show a womlrrlul 
vaiuty ol Iona; the internal sliuetiire also shows increased coin- 
l>lc*\ilv an 1 variety as compared with tin* other group of yaseular 
1 'lanls, the i’teir'ophyta. I he spores, as in the Ik :• rospore m.-. 

1 Mendoph\ la, are of two kinds microspores (pollen giuin.-.) l«»nn 
111 mierosj lorampa (pollen sac's) on special leayes (sporophylls) known 
as stamen-., and mac rospore-. (eml>rvo-sae) borne* in mac nv-porangia 
(ovules) on sporopliylls known as carpels. I he fertile leaves or 
sporophylls are generally aggregated oil special shoots to lorm 
flowers which may contain one or both kinds. The microspore 
arc* set free from the- sporangium and carried generally by 
wind or insect agency to the vicinity ol the mac rospor- , which 
never leaves the ovule. The male gametophvte is represented 
by one 01 lew cells and, except 111 a tew primitive lonns where 
tin* male c-rll still retains the motile i haracb-r as in the Pterido 
phyla, is carried passively to the mac rospore in a development 
ot the pollen grain, the pollen tube. The Spermatophyta arc 
thus land plants par rx< rllctur and have*, with the lew exceptions 
cit'd, lost all trace ot an aquatic ancestry. Aquatic plants occur 
among su'd plants but these are read apt at ions ot land plants to 
an aqu.ii i<_ environment. After fertilization the female cell, now 
called tin oospore, divide-, and part of it develop-, into the embryo 
(new spoiopliytc), which remains dormant for a time still protected 
by the ovule which lias developed to become the seed. The* seed 
is a m w structure c h ir.u teiisl u ol Ihi-. group, which is t lunlore 
olbn r< !t rreil to as the* Seed plants. I he sec*d is set tree Irnm tin* 
]>an'iit ]>1 int an 1 server as the means ot dissemination (see Ki.ow i.k; 
I’m 1 in vim.v; I'm 11, and Ski.ii). The Spc*rmatoph\ ta lall into 
two 1 la-.-.es, ( iymno-qiiTiiis (</.<■.) and Atigiosperms (</..*.); tlic* former 
;ire the' mole primitive group, appearing earlier 111 geological tune 
and showing more resemblance in the course ol their lilc- luslory 
to the 1 ’teiii lophyta. A recently discovered los.-Tl gioup, the 
1 ’tiridosperm.ie isee I ’ai. \ ii. mo r.\NY) h.ivc* characters inter 
mediate bed ween the Ptei idophyl a and tin more primitive scad- 
pi. aits. 

In ( ym voM'i.ints -so-called because tin* ovules (and seeds) 
lire borne on a.11 open sp* *n»ph yll or carpel the* mi« rosporophylls 
and niaci’osporoplivlls arc* not a-, a rule associate 1 111 the *-um« 
shoot and aie generally arranged 111 cone-like structures; one* or two 
sm rill prot hallial cell-, arc formed in the germination ol tin* micro- 
spore; the male cells are in some older member-, ol the group molilc 
though usually passive'. The ovule is not enclos'd in an ovarv, 
and the usually solitary imu rospore become s tilled wilh a pro 
tlialhis. in the upper part ol which are lorm«*d several 1 udinic-nlary 
arc hegoni 1.. Tin- fertilized cgg-rell (on .pore) Joruis a iilamculous 
structure', the proembrvo, Irom a restneted basal poiuoiiot which 
one or more embryos develop, one only as a 1 11 ic* reaching inaturitv. 
The embryo coie-isl*. ot an a\b bearing two or more cotyledons and 
ending bdovv in a radicle; it lies in a generally copious loo.l storing 
tissue* (endosperm) which is the remains of the te male prothalhis. 
The* plant has a well-developed in. un root (tap-root) and a single 
or branched b*alv stem which is pm\ ided wilh a iihmiis ot secondary 
increase in thickness. The leaven are generally tough skinned an<l 
last lor more than one season. 

T he Angfosim.kms, which are* iniieTi the* larger class, derive their j 
name from the* tat t that the^ai pel or carpels lorm a 1 lose*! c hamber, 
the ovarv r . 111 which the ovules arc developed a^sori.urd with tins 
is the development ol a receptive or dalmatic siirlae e on which the 
pollen gram is deposited. The* spnrophylls (stamens and carpels) 
arc genernliv associated with other leaves, known as the perianth, 
in iorm a Howcr; these' subsidiary li'.aves are protective ami atti ic- 
ti\<* in function and their development is correlated with the 
transport- of pollen*hy insect agenc y (sec* AngiosM* ijms ; Pou.inv- 
Tin\, and Ki.nwi* k). T he male' g unetophyte is sometimes repre- 
sented bv a Irandtorv prothallial cell; tlu- two male cells are carried 
passively down into the ovarv and into the mouth ol the ovul«- 
hv means of the pollen- tube. T he female gametophvic i - e.\tr«*mcTy 
reduce* 1 ; there* is a sexual apparatus of naked cells, one ot which 
is the egg-cell which, after fusion with a male* c ell, divides to lorm 
a large *’ suspensonal ” cell and a terminal embryo, kndosperm 
1-, formed as the* result of the fusion of the second male cell with 
the* so called “ definitive nucleus ” of the embryo-sac (see Avuo- 
sri'.KMs). The embryo consists ot an axis bearing one (Mono 
cotyledons) or two (Dicotyledons) cotyledons, which piolccl the 
stem bud {plumule) of the*tutiire plant, and ending below in a j 
radieh*. The seed is enclosed when ripe in the fruit, a development j 
of the ovarv as a result ot fertilization of the qgg-ccll. (A. B. 1 <.) 


Anatomy of Plants 

The term “ Anatomy,*’ originally employed in biological 
science to denote a description of the buds of struct me revealed 
on cutting up an organism, whether with or without the aid 
of lenses for the purposes of magnification, is restricted in thfc 
present article, in accordance with a common modern use, to 
those fads of internal structure not concerned with tin- constitu- 
tion of the individual cell, the structural unit of which the 
plant is composed. 

An account ol the structure of plants naturally begins 
with the cell which is the proximate unit oi organic structure, 
'fhe cell is essentially an individualized mass of protoplasm 
containing a differentiated protoplasmic body, called a nucleus. 
But all cells which are permanent tissue-elements of the plant- 
body possess, in addition, a more or less rigid limiting membrane 
or cell-wall, consisting primarily of cellulose or some allied 
substance. It is the cell-walls whiih connect the different cells 
of a tissue (see below), and it is upon their character:* (thickness, 
sculpture and constitution) that the qualities of the tissue 
largely depend. I11 many eases, indeed, after the completion 



1 ’Ui. 1. Kxamples of the* differentiation of the cells ul plants. 

A, ('ell (individual) ol the unicellular (been Alga 77 < it; '>1 /•<.- its, 

as au example ol an undillei'ential ed autonomous assimilating 
< i ll. />>., ( <T 1 protoplasm; nucleus; ihL, chlmoplaM; i.iv., 

cell wall. • 

B, Plant oi (lie primitive Siphuneous ('.reen Alga Piotosiphon 
botrvoidfi . Tile primitive cell sends tolomless tubrVP (ifuzoifls, 
>//.) inti* tin- mud on which it grows. ITu- suli.1eri.1l part is tubukv 
nr ovoid, and contains the chlomplast (chi.). Then are several 
nia le i. 

(', U.ise oi the mull a t llnlar til. mam tuns (hern Alga ( luu temo/ j r.u 
unea. I he ba.-al » ell has less t hlon iplivll than the otlurs, and is 
expanded and fixed litmlv to the rock on which the plant gnflvs by 
the basal surlace. )Ji, tlius forming a rndinientai v lhi/oai. 

I >, I art ol blanched filamentous t hall 11s of the mull a c llula! (ireen 
Alg.i ( h ilociihh inn. o. at., (hern axis creeping *>n the mii Lc r of 
damp soil; colourless rhi/oids jx-nc't rating the soil; use. cn ., 

asi ending axes of green cells. 

K, Vertical sec 1 i<*n ol Irond of tile complicated Siphoneous (hern 
Alga 1 1 alum ila. The substance ol the bond is made up by a single 
mm h biaiic lied tube, with inleivvoveii blanches, lomi. mid., 
I .on git ml m. illy running 1 oinp.uat n ely col* unless c<*m 1 . 1 (111c dullary) 
1 »r.m* la*:-, w ha'h conduct Jo«i«l subsl.na 1 s .nal siippmt *lu- {ass. inr.) 
green assimilating cortical bran* lies, which are flu* ends of branches 
from the medulla and lit tightly together, forming the continuous 
suiT ace of the plant. 

1 , Section 1 hruiigh lla* surface tissue ol the* Blown Alga Cullcnu 
multi pda. showing the surface layer ol as-imilal mg cells densely 
| lacked with pha* oplasts. T he layers below have progressively 
ievver of these, the central cells being (pule Colombo. 

(.. Section show mg thick- walled cells ol ihe coitexina Blown Alga 
(seaweed). Simple- pits (/’.) e nable coialuc lion to take place readily 
troin oil** to allot her. 

H, T wo adj.ii cut cells (lept uds) of a food-condia t ine strand in 
1 ’ucus (a Brown seaweed). The wall between them is perforated, 
giving passage to conise strands of protoplasm. 

I, lend «>1 Jivdroid * >1 the th.illoid hivcrwm t I'dyttia, showing the 
thick hgmlied wall p<*netrated 1»\- si m pile pit*. 

of the cell-wall (which is secreted by the living cell-body) the 
protoplasm dies, and a tissue in which this has occurred consists 
solely of the dead framework of cell-walls, enclosing in the 
cavities, originally occupied by the protoplasm, dimply water 
or air. In such cases the characters of the adult tissue clearly 
depend solflv upon the charac ters of thg cell-walls, and it is 
u^ual in plant -anatomy to speak of the wall with its enclosed 
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i\i\ity : i " i ;, «* .•ell,” and the contained protoplasm or other 
siiljst.ir.i * - . n present, as cc!l-caatrnts. This is in accordant c 
with Hi' 1 i -r iginal list.* ol the term “ ceil." which was apple el 
in i!>.* i ~'tii t 'i * 11 1 1 tv to the cavities of plain -tissues on tlu* analogy j 
m the «*elU »>t honeymnii). The list* of the term to mean tfm 1 
in. livid. :ali/ed nucleated mass nf living protoplasm, wliiili, 
whether with or without a limiting membrane, promt ivilv 
lor ms the pn ximaie histological element ■ i the body <>{ every j 

organism. d is troin the set and quarter ot the mill irnuux . , 

bur a more <!■ i iff. d description ot the cell see (_‘\ tol- * .\ and the 
sccti« *n on ( 'v/.t/ogy of Plants below ). In all I mt 1 he very simplest 
tor ms tlu* pl.iiit-bodv is built up of a number of these cells, ! 

associated m mote or less dctlniic wavs. In the higher (more 

complicated ) plants the crlh differ v< ry lmirh auionn - themsehes, 
..ml the* botlv L composed ol detmiie systems ot these units, ; 
etch system with its own characteristic structure, depending 
p.rtly on the » haracters of the component ceils and parth ; 
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rio.. t *. — r . miy] •; of ih«* di tterndi ition ot t!i : t'--ue n! pi-mbs. 


j, L’i-1 ••* L'.ei’.Ji# , * i *.* Mo--. niowhi.; pm licularlv linn 

r i il 1 t n • 1 - \* all. .\’o ;>u-.. 

•K. Optit .il -• • .I'ini t wo .i.p.i«;«-iU lepi.iiiU «*f t Is Musi P '!vfi n hum 
yn:pit .. a Tat bnmid- are living and ii.i; leafed. Tin * e bulge* j 
n the r< i.ii'oo uLmd -T ilie \»;iv thin cios^ wall. Non re-einblaiK e 
1 o 11 a iii 1 A*. 

L, Op’.nnl **• t j t »n of vo 11 of paivmhvma in the* same mu.v.. 
Embedde-d m tli- protop!,-, an are a mini' u-r of starch grains. 

MAl’art. «_> 1 (lo:igaod stm-id ot a Mo-".. Note tlink walls ami t 
oMi-pi- sic li k« * pit-, with oppo-oi » inclination on the two sule-* ot : 
t la- t . ;• ,t*t. r n -o.rt ice* v i • • w . ; 

N, On«- -i'll- til lie.* tm ! .,t hy-lmul (». i at heid) of a Tteridophyte 
(It-r'ii, \v 1 1 1 1 'l.iiiliHin {at--.. 

O, Optical -• ilt.n ..i i wo a.’j.uiut leplonls (si*, v tube segments) 
of i ’{ *-n. loph'-i e, uilli -.ltvc plait-, (,. p/.) « >11 oblitpic finl-wall ami I 
si le-walls. 

1', I ’.lit of spiral hvdroid (trai henl) of i’h.merog mi (I louning 
1 la. lit. 

t, > This .- - -gru'-nt.- tif ;i “ pitted ” v t 1 of IMimieTog.iru. 

K. ( >pr .il -.ei.tioii ol h j)toul : a'-\'i:-tube -i _;ini-nt) ot Tlianei ')'.;;irn, i 
wn i 1 w j oroti nl (• omp.inion) «. « TI-». .s. pi., si-\ f jil.iic. i 

S, <'p’ii.il --ft 1 ! >i i of part of t hick -walled sleienl of I Mum-ro^am, ' 
with aimo-i ubliiciated cavity ami narmw slu-Iik.- oblique- 
pits. 

T. Ikirt ol \ • • t n ,tl s( etion t hiotigh blade of I epical leaf of I li.uicm 
cam. u.c., l pp< r • pe'e *mal ceils, with <« ) «. utici*-. t p) A -mmil.iii,-. g ’ 
inali-.ide) cell-. / . A- -.inulat im; (spongv ) nil-, with large lacuna* . 

Lower epnh-rmi- , with *>/., stoma. j 

L\ Ab-orbmg to!! weh process (root liair) fiorn piliferous layer 1 
oi root ol 1 Mtain-rogu ut. 

V, Kmlod'-naal c li <<\ !Tiam‘ro^am, with suberized central ban«l , 
• nl oidiil .ijid i ran a e-i -.«• will-.. ; 

i 

on tlv :v -diod of association. Such a system is railed a /issue- 1 
system, the word tissue Vine; employed for any collect ion | 
of cells with common structural, developmental, or functional • 
characters to which it may be < onveniently applied. The word | 
is d rived from the general resemblance of the* texture of plant ; 
sub-tance t'* that of a textile fabric, and dates from a period j 
when tin* fundamental constitution of plant substance from in- 
dividual cells was not yet discovered. It i> convenient here to j 
define the two chief types of cell-form which characterize tissues ! 


of the higher plants. The term parenchyma is applied t<- 
l issues v lio.se c»-iis are is^dhunctric or cyliudncul in shape, 
/v oscuihvnui tissues consisting ot long narrow evil*., with pointed 
ends. 

W e mav now proceed to a svsteinalie account «»f tlu* analomv 
of the ditfereni groups ot plants, beginning with the ;imple:t, 
and passing to the more ('omjdieaied tonus. 

Thullofy/iVtii. -The simplest members <»f both the Algae and 
the l’ungi p/.7*.) (tin; two divisions ol the P/uilii f>hvl<.\ wliicli i *■ 
tlu* lo\vt*si of the hmr great groups into winch tlu- plant kingdom 
is divided) have tb.cir bodies each composed *1 a singh cell. 
In the A.lgae such a cell consists essentially' of (i) a mass of 
protoplasm provided with (j) a nucleus and ($) an assimilating 
apparatus consisting of a coloured protoplasms b-uh, (.died a 
i lu oni-iitophui c. the j>igment of which in the pun green forms l- 
t hloroplivll, and which may then be called a cl taroplast. The 
whole of these living structures are covered externallv bv t In * 
dead rell menibram* (fig. i,A). It is from such a living and 
assimilating veil, performing as it does all the vital functions 
of a green plant, that, according to current theorv, all the 
different ceil-lorms of a higher plant have been differentiated 
in the course of descent. 

Among the Cieen Algae the dillei ent i.ition of i lls is comparn- 
lively -li;ln. M;mv ttiinn, even when mult icelhila i . havt* all ilieiv 
e«*lls iiU-ntiial in shuduiv amt tunetion. and are o'h-n .. 
spoilt ii of a -* “ pli\Mi*lo>_'u-.illv umeellulai The t elK anu 
are commonlv |omed end to end in simple or brain lied /.,ff 
td.iment-.. Sueti dillen-nt lat ion as exists in I he tne tier C ^ Cn i , a \ 
tvjie-. ni.unh' take-, two direi tions. In the fixed 1m ms 0,1 n ‘ 
the celt oi nils which attach the plant to the substratum often 
hive a Tuinhar form, containing chlorophyll and umsti Luting 
a nnlmientmy fixing oigan or (fig. l, (d. In celt. tin 1v|>e-i 

living oil damp -.oil. tin* ihi/oids peiieiiate the sun ttaluni, and in 
addnioJl to fixing the plant , -ib-orb food substances (dr -ol cod 
salts! in mi the sii’ostr.it uru (tig. i, li and 1)). 

The second tvpe oi di tier* nt iat ion is that between supporting 
axis .ini 1 us-aiml ttmg append. iges. The cells of the axis are ro:n- 
in.mlv stouter .uid lia\e much less ihlotophvll then those ot the 
apjn iitlage, [1)‘Up,e> ihiitf Ki). This ditt< lent ut ion is par.dh 1 with 
lli.it i>t :\vi-Mi sit-in and h it of tlu higher plant. In tin* gioup id 
the bipf H meat- both the-ve tvpes ot differentiation may exist m the 
-melt*. It in-.;, brain in-d, tubf like and multinm k.iti- “u-Jl " ( <>/ i:<>: e/. j 
w i lie Ii lien- forms the pl.mt-hodv. /Va/as/ ph<m (fig. i, li) is an 
example parallel with < hulncliuhuw ; /hva/i.ws-, with / hiifuiniiiitlia. 
In e iiniiypa the imitation of a lughei' plain by the diflerejit lalmn 
of fixing, sunpoiting an<l assmiil.iling oigans (root, sit-in and leal) 
ltom diiii-niii brain In-, nl tin- L mgle « t 1 1 i, stnkmglv complefe. 
In tile Si phmieoiis laiiuiy * »J Cth/iarruc th<- brain hes of the primitive 
tell become coilsideiablv interwoven one with anotln'r. so that a 
t|en--e tissue- like sfruclnre is nlten prodnred. In this we get a 
further tli lten-nl ia t ion between file <enti,il tubes (blanches ot lie- 
primitive cell), whn.li inn in a longitudm.il direction through 1 he 
iiodv. possess lit lie or no ( hloroplivll, and nodoulh serve 1o coinliief 
food siibsiances fiom one region to another, and the pcripln-iai 
ones, w h;< !i an- * 1 1 r« •*. ted pel pendicularly to the suilaieol tin- lunlv, 

« ndmg blindly there, (.outrun abundant (hloroplivll, and are the 
a -Minil.al mg organ-, (fig. i. L). 

None ot tin* existing lied Seaweeds ( Uhodnph veeue) has a unicellu- 
lar bod v. The I hallos m all ( asi-.s (onsists of a brain, lied f-il.onent 
of cells placed end to end, as in manv «)1 the (been Algae. Lack 
bra. a h glow-, simple bv Ifn- transverse division ot its apical (ell. 
The branches mav be quite free or tln-v m.iv lie united later. die 
to foi m a solid body of moie or less ln^u and coinp.icl consistence. 
This nine have a iadi.il stein-hke oi gani/.al ion. a ( ‘-nlr.d cell-thread 
giving oft Imm every side a number of short sometimes unicellular 
branches, v.luch together Intm a iorte\ round the tenlial thie.id, 
the whole structure having a ivlindru.d lot m whic h only branches 
wln-ii mu- ol tin- short c * li branches In m i he cential 1 bread grows 
out beeond the gi-nei.d ml ue and forms in its turn a new c-ntiul 
thre.ul, from vvhos<* <*ells an .e new short bra indies. Or the tli, illus 
mav have a leaf-like form, the brain lies fmm the central threads 
winch lorni the midrib growing out mamlv in one plane and forming 
a lamina, extended right and h it ot the midrib. Numerous varia- 
tions and modifications ol these form-, exist. In all < .'isos, while 
the* internal threads whn h bear the cortical branches consist of 
elongated cells wiili Jew < hromatophoi'es. and no doubt serve 
mainlv tor (.onductmn ot fond substances, the supei in ia! to -Us of tlie 
branc hes tlu-mselves an- packed with < h i mniaiuphnres and foim 
the chief assimilating tissue ol the plant. In tin* bulky hums 
colourless br. inches fiequeutlv grow out Imm some of the cortical 
ce lls, and. pushing among tin* already lot nn-d ihicads m a lotigi- 
iudiii.il din-ction, s«-ive | (J stren.gf hen*' the thallus by weaving its 
original threads lo.gedirr. The cells belonging (ei any given threat I 
may be recognizee! ?t an early stage of growth, because each cell 
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with il n< i^himnrs belongin':; to the same thread bv 
>ji - or pus, one* ill v.udi cn !. The t oinmnu wall ^-parat- 
• ■ i the :\vo if 1 ! 'Hi i ml; cells is piere ed lv -Mauds ul 
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In .k- strut t ufi 
K i i •_» v\ ii as a lu 


consist in oi tlie tun 


and 


ii-'ttr fril. 


i -in;; to the same brain, h, ate 


Other pit-., coiiium hie; 
however, foiine-d at a 


a p; n f 
](»-.' - r 


ul 


Wi- 


lt 11-.. ; 

Lain Ji- 


lt Wit K v 

and mi: ! nt 
In llu l-i 
a hu •! 1 1 1 ! 
o! tin* Hr 
penplu r.il 
till,, 'll; 
ol 1 Ili 

IlOW e 


hi], 1. 


t low • r torms ol Provai Seaweeds (1 ’hoeonhyceae) hav 
-laite; ot sinij >li • or bram lied ca ll threads, as m ihe 
; I* n’. its. 1 lie lateral union oi Ihe I tranches to Iona 
1 ■’ d , how . v< r, so i or. • moil, nor i-.il curried i* > so high 
u -oration a-, in ihe Kholopliveeae. la a lew ot llu* 
. . jSphai el.m.u t-ae) , and m tin- JiiL-her Jonns which 

-lid ihalln-., olti-n ol vi rv large si/e, tlie planl-hodv is 
•■'tiled entirely Ol brindled Cell threads, 1ml eeUlslslx o* 

• til’d «l. 1 1 III* pareiu 1 1 \ III dolls tissue, a. Solid Iiius-, 

1 'uied hv < ell ihvi-inn in all directions ol space, la 
ria.iiae ihis lis-aie is lormed |>y tell division at what i, 
ft i ru!n i v vrof. f.t . a imn^U matn (i 1 11 dividing) 

- n\ im; I In- w hole of a 1 1 rtain ti ans\ < i ■ t ,on*-oi thetliallus, 
oil new cell-, lo add to llu- permanent tissue mi both sides. 

. .u f.ie, on tin- other hand, there is a single prism. die 
-al ii. i. ted at tin- bottom ol a groove at the growing apt x 
dills, v.hidi cuts oil i ells trom its sides to add to llu 
a s i< 1 J ro m it.-, base to add to the cenlral permanent 
w hole o i { lie tissue ol 1 ho plant is lormed b\ t lie division 
d 1 1 !1. In w hates er \\. t \ ihe 1 issues are originally lorim .1, 
1 T - • m.:m i.-.itims ot their < li llereid ia 1 ion are the same. 


Aceord in-.; t • > a law whu ! i , as w e ha.ve sc. ii , appi u s also lo the gres-u 
and red tornis, the snperlicial cells are packed with chromatoplion-s 
and lonn i In- a .smiiiai ini' t issue in . i, 1-). I n tin-.e brow n types with 
bodu -, ol . .v.-Ti* ruble thh km- ,s ( I ..on marine e ae and Fiie’.icene*), there 
is Itow.-w r, l. lurtlu r different ia l ion ot the internal tissues, The 
eell> mini -d ntelv subjacent to Ihe su]«tih lal as-urmlal ing layer 
Jorm col > ar!i - or iu-;i rl y colourless, jian-iic Ii vma tons < nrh .v, whu Ii 
m i ’ ii-, a I.Mid stnriife ti .an* (l.-g. i.i '.guild surrounds a central nn\hi'lu 
o'- . I - >i i*_, i 1 d condiutuiL; cells. 'I lie hitter are oilen swollen at the 
in.!,, -,o i-i.-d tin- tro- -,-wull sep.ir.iling two su<<cssi\e cdl, lias a 
lai.;. r s-'.,ic.- ill. in il the cells wire ol umlorm width along their 
entire It 1 1 _, t h . cdls ol this !*])(• are olten called tnnuf'ct livfu'ide 
(though lh.-v have no tonnexion with the liy|»: ae of T- uugi) , and at 
some ;;i-iu ra oi ! iiiiin.iri.u eae those at the pi riplu-ry of the im-dull i 
simulate tin- •> -,- hthrs ol llu- huffier plants m a striking decree, 

i-\ < -n (like tin-, i 1 1 f* r) <h v eloping 1 1n- pe« uliur sub- lam e mHosc on 
or m tin- j.. rlor li.-d t ros-.-w.il -s or su-\ e-pl.it e- . A sp» r lali/.-d con- 
diulmg ti-.;i" ol this hind, used m, mils lor t ran am 1 1. ug orgunu 
suh-.1a,m. . 1-. always de\ eloped m planls win re the region ol 
assimil ii ,• » 1 1 ii y is lea <d in the plant body, as it is in pr.u ticallv 
ill 1 tlie high- r ] 'la, id -. Tins j, the cm- in th** I'iu.ih-jc ;md in a 
\ cry m;n!\e,l degree in llu- Tamilian, u eae in question, wTln-re l lie 
ass 1 1 n il.i 1 1 v e tvi.'.nl is borne n t tin- end cl ,m c : l re in el \ loin-; sup] >orl mg 
ail ! m ) in 'ia 1 'M-.; A similar slat'- ol things exists in some ol 

llu- m. >r ■ lev hi v <li IL rent iated Led Seaweeds. 1 lie tissue developed 
to meet (In- demands lor conduction in sin li uses always shows 
sene- ol ike churn* hr-; describe,!. It i-. known as lif>toni, cm Ii 
i on -.1 it lien t i ell b« m; a lr !'h* ul 1 1 1 . i , 1 i ). In addition to the i .,11 type-, 
di m nhi-d, it i * a \ "i'N' i oinnion oi urreuce in tln-a- bulky lonn-, lor 
r!'.i/.')n!-lihf hr, in. Ire-, ol the cells to »rm\ out, mostly I mm llu* 
i ell-, at tin- *>• npherv ol the medulla., and "row down between the 
i'll-., sire:;-.;' h'-mm; the whole tl->sne, as ill the K liodoj >h yceae. 
'Ihis ]ir< ma,v result in a considerable tlni kenniL; ol the 

th. 1 . 11 ns. ! n many l.aminariai eae the thalhis al-.<> <;nm s regularly 

in thick""-- If division ol its surhi.ee la.yc-r, addmi; to the sub 
jaieiil perm. i -n n ! tissue and thus iorminy a. scmmlovv mfrisinn. 

1 he simp!- l-imyi, Ilk.- the simj)l.-r ( .rn-n Alya..-, consul o! 
single Cell 


imoh- or bra.mhed c el 1-1 li'v-.,. Is, but a.mony llu- 
hieher laud-, a. massive body L olieu lorund, particu- 
larly in connexion with the Inrmatum ol spores, and 
tin; may exh^l'ii i oiisiderabh* tissiie-dilterentialioii. 
A c liar.ic tcri-dic te.itur • <>t ihe hmyal ve-.;ehiti\ c plaid- 
podv (nn\flntm) is its formation trom independent coeninytic 
tn!'< s or . i 11 threads. These branch, and mav !»<• pa< ked or nit 
v.iiv n to lonn a. 1 


Tissue, Dif- 
ferent iui Ion 
in S'lingl. 


solid st riii lure; but each ;;r<>ws m length 
Ili<- other-, and retain-, its own individii- 
;i*owlh in those tv])i*s with a delunle cxti rnal 
torn -la ted with that ot its neighbours and is 
yoyirniny tin* general form ol the hoilv. Sin Ii 
-liocvtic bram h or eell thread is called a hvf’lin. 

< s of growth occur atnom; the Siphon. -oin tin-en Al-;.i*’ 
M.ip- ihe Ked Seaweed--. A solid fimi;al bo.ly may 
,im to consist of sej.arate livphae, but in some c isi-s 
• bent and i losely niterw oven that an appearance Ilk*- 
lmirv jiareiichymatous tis-.ui- is obtained in se< turn, 


lnd-pen-l.-nllv m 

,-dity, llu)UL;h if-, 
toi in is o! . oMi'-m 
subjei I to t Ii* I l .v 
an ind. j>.-»ith-nl . < 

Similar , 
am! a Is. i 
usually 
tlie-.e ar 

Ihat ol , 

Ihe slrm tun- hem-.; call* d /wr/mW ’,-// ftn Jivnni. i’.y the formation of 
numerous t m- .-walls the resemhlauce to parent li vma is increased. 
The surface -lu\ \ v ot the body in the massive h'nmji dillers in cliar.u ter 
mcordim; to its function, which is not cmistanl tliroii”liout the 
class, as ill the Al'_;ae, beiause ot the vary van. ms conditions ot 
lilt- io which dill, rent Funyi are exp*»-id. In many forms it - 
liypliae are particularly thick- walled, and may strikingly resemble 


I the epidermis of a vascular plant. This is especially the cas-- in 
I (lu: lichen , (symhiotic ore. mi compose. [ of a fungal tnyciimni 

j in assoual ion with .-.1 ;al tells), which are usually exposed to very 
: h v.iv il in tuat ion i in . xternal ton.lilums, l he t< >rtn.Ll ion ol a 
; inas-ave body naturally involve, llu- localization ol the absorptive 
j region, and the him. lion ot ub-.nrpiion (which m the simpler torms 
i-, tarried out by the whole ol i -.e vegetative pa r 1 o) lln- mycelium 
]»eneir.;iim; a soh«l or nnnier-wd m a liquid substratum) is Mibservetl 
i>v the out -growth ot the hyph.ie ol the surf. ice- layer ol that nynm 
into tin- ini'-, winch, like those oi the Algae- living on soil, resemble 
tin- root hairs oj the higher plants. The mttnml tissue cm ihe body 
<d the solid iughi r Fungi, particularly tin- elongated stalks f stipes ) 
oi the !nu I ilicat ions ol the Agarics, consists ol livphae running 
in a longitudinal directum, winch no doubt serve lor t lit* totidiu Lon 
ol organic, lood substances, just as do the “ trumpet liypliae," 
similar in appearance, though not in origin, ol the login r Frown 
Seaweed'., (lu one genus ( Lmtimits ) " milk-tubes," n-i ailing the 
Jain ilerous lubes ol many vascular plants, are found.) '1 lu-se 
elongated hyphae are Ireqiuutlv 1 luck-walled, and m some cases 
lonn a central strand, winch may serve to resist longitudm.il pulling 
strains, dins i.-, particularly marked in certain lichens ol shrubby 
lull ut. Ihe internal tissues, eillter consisting ot obvious hyphae 
or ol pseud opat’eiichy ma, may also serve as a storehouse ot plastic 
lood substances. 

L» inking back over the progress of form and tissue-differenti- 
ation in the Thallophvta, we find that, starting from the simple st 
unicellular forms with no external differentiation of the Ix-dv, 
we can trace an incT(*a.sc in complexity of otganizat ion every- 
where determined by the princ iple's of the division of ph\ sin- 
logical labour and ol the adaptation of the organism to the needs 
of its environment. In the first plane there is a differentiation 
ol fixing organs, which in forms living on a soft nutrient sub- 
stratum penetrate it and become absorbing organs. Secondly, 
in the Algae, which build up their own food from inorganic 
materials, we have a differentiation of supporting axes I tom 
assimilating appendages, and as the body increase's in si/e 
and becomes a solid mass ol evils or interwoven threads, a 
corre? pending differentiation of a superfu ial assimilatwe system 
Irom the deep lying parts. Jn both Algae and Fungi the latter 
are primarilv supporting and food e ondue ting, and in Mime 
bulky l»rown Sea weeds, whetr assimilation is strongly localized, 
some' of the deep < ells are highly spei ialixed tor the latter func- 
tion. In the higher forms a. storage and a mechanic;;!!',- strength- 
ening x\ stern mav also be developed, and in some aerial Fungi 
.m external protective tissue*, file “ hypiial ” mode of growth, 
/.c. the format ion of the thallns, whatever its external form, 
1>\ branched, < e.nt inuoii-; or septate, e'oeiux \ tie* tul)c*s (Sijihoncae 
and fungi), or i»y simple or branched cell-threads (lxcii and 
manv Green Algae;), in both eases growing mainly or entirely 
at the* apex of eae h branch, is almost universal in the group, 
the exceptions being met with almost: entirely among the’ higher 
Drown Sea-weeds, in which is found purenc hv ma produe cd bv 
the segmentation of an apical cell ot the; whole; shoot, or hv evil 
division in some other type of mcristeun. 

/irvofy/tvlu. fhe J»ryophybi jiiu hiding the laverworls 
(1 le pat ie iiv) and Mosse’s (Muse i)|, tlie* first group of mainly 
terrestrial plants, exhibit considerably more; advanced tissue 
different ial ion, in response to the* greater complexity in the 
( onditioiis of life* on land. In a general wav this greater complex- 
ity may lie said to consist (i) in the ivstrii lion ot regular ahsorp- 
! tion of water to those- parts of tlu; plant-body embedded in the 
’ soil, ( 2 ) in tlu* evap< »ration ot water from the parts exposed to 
! tlie .Lir (transpiration). Dul these two prim iple*s do not lind 
their full expression till we come, in the use ending scries, lo the; 
Vascular Plants. In the Drvophvtcs water is still absorbed, 
not only from the* soil but also largely from rain, dew, iVe*., 
through the general surfa.ee of the subaerial body (thallcs), 

; or in tin- more differentiated forms through the leaves. The 
j lowest Ilepatieae have; an extremely simple vegetative structure, 

! little more advanced than that found in some of the higher 
(keen Algae and very much simpler than in the* large Ked and 
Drown Sea-weeds. The plant-body (thallns) is always small and 
normally live*s in very damp air, so that the demnjids of tenvs- 
trial life are at a minimum. !t always < (insists of true pnren- 
; chvma, anfl is entirely fomied by the cutting off of segments 
j from an apical cell. 
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A • Mitticiml ( Inscription of the th?Jlus oT tin* liverworts will be 
iouml m the article* i^KYnnivi v. We may note the iuiivers.il 
oieurrence on tin* lower Mirhice ol the thallus ol lixmg 
and absorbing rln/.onls in accordance with the terrestrial 
worts. hie on soil (ct. (War liuiutni among the I'.reen Algae). 

The Marehantiaeeae (see article Buyoimiyvv) slum eo aside mule 
tissue -diih n ntiation. possessing a distinct assiinil.it ive system ot 
nl!,. consisting ot branched cell threads parked with « hloroplnsts 
and arising from tin- basal cell- of large i.ivitu-, in the upper pai t 
ot lLc tliallus. l'hese cavities are completely looted bv a laver ot 
. li!-.; in the uiiln ot the root is a pore surrounded bv a mi” ol 
-pniil tells. 1 he whole arrangement ha-* a strong ri semblance 
;o the lacunae, mesophv ll and siomam, w 1 1 1 « h iorm the assimilative 
an! transpiring (water e\ apur it imp apparatus in the have- ol 
downing plants. The trondo-e \ihalloid) J iingcvm.imualc-* shn\» 
no smh ddterentiation ot an as-imilatmg tissue, though the upper 
cell 1- ol the thallus usualiv haw more chlorophyll than the lest. 
In tlnve genera /» /. /. SvnipfiVn^vuit and // vim ir<>f'h\ tin. * 
‘here are one or more s trail b or bundles i onsistmg ot long thiek 
..ailed tibre-like Iprosem hymatoust cells, pointed at the ends and 
lunnmg lotigiiudiualh through the thiek midrib. I he walls m 
ihe-e cells are stron.dv lignitud p.i. consist ot woody subsiame- 
and are irregularly but thickly studded with simple* pit-- (u*<* 
I'Yiig -my). which are usually arranged in spiral-, running round the 
c*-ll-.. and are otten elongate 1 in the direction ot the spiral pig. i. I). 
'.hesi i ill-, art not living m the adult state, though they sometnm , 
contain the disorganized remains ot protoplasm. They serve to 
conduct water through the thallus, the assimilating parts ot which 
ate in these tornis >tun raised abo\ e the soil and are comparatively 
nmole trom the rhi/e.»id-beariug (water-absorbing) region. h 

ditterrnt iaP‘d water conduct ing tells we call /. \«/i o/,/s , the ti-.siie 
r'uv form hvthon.. Hie sporogoniuin ot the liverworts is in the 
-impitr Minis simply a spun- » ip-.ule with .urangement ; tor the 
dc vi lojir.u nt . protei non an.! « 1 i -- 1 1 * 1 1 mt ion ot tlie spore-*. \s sucii 
its i oiisideratiou tall-, outad' 1 the scheme ot this article, but in one 
small and peculiar group ot these* plants, tile* \iuhoc erotcMe, a 
distiin t assimilating and ti. umpiring s\ stem is louiid in the wall 
oi ih»* very long c'lmdiual eupsule, clearly rendering the spi.ro 
•joiimiii largely independent ot the supply ot elaborated oigann 
too 1 trom the thallus ot the mother plant (tht‘ gametophvtet. A 
M.d’h- chli>rophvlloii tn-ue with numerous intercellular space-, 

. • •niniuna ate-- with the exterior bv -’ouui.i, strikingly similar to 
t ho-e ol tin \asiiilar plants (-.ee below). 11 tie axis ot stub a 
sporngt.mum were prolong!* 1 downwards into th«* soil to torm 
a t.xiiu: and absorptive mot, tin* whole stnicture* would be*i oi.u* a 
ph\ -lologii ally ipdepi nd • ill plant . exhibit mg in many though In no 
means all rc*spe*e t -«t In* lt*admg teafures of the ‘ /»»## »#/’/: \ /« or ordi- 
nary vegetal iv** and spore-- bearing individual in I’te-rnlophyte-s and 
! ’Ai anerog on->. lhe-«* tacts, among otlu*:*s, have led to the* theory. 
} l.i ’mil >b* m sonv respect--, ol tin* origin ot this spomphvte b\ 
desc nt trom an \nthncem-, like sporogoninm ut* B l i:m doiui y i a). 
But m tin Bryophv t* - the* - / . -..gnj// mr ue\ er Imoiiu*, a '/>e; nph \ tc 
I rodrn mg h*a\ «*-. ami root-, and always re mams depend, nt upon tin 


j ouelophy te tor it-, water and mineral too l, and the- iact-. give ns 
uo Currant tor asserting homology (i .<*. morphological identity) 
oi tween the- dittc-rent late* I tis-m-s nt an Ant liocerotc-an sporogoninm 
end those ot tin- sporopl.vi* m .le higher planLs. ( >ppo-*ed to the 
thalloid torm, arc the group ot l«*alv I a\ c-rworts ( \erogynae), whose 
plant body 1 1 insists of a thin -upportm'j stem be aring leave-;. The 
latter are plates ni green tissn* one cell line k, while the stem consists 
ot uniiorni more or less elongated cylindrical e.e-lls. I he base ol 
the -tern be ars numerous ccll-iiluiiu lit - (thizoid--) which lix tin* plant 
co the* substratum upon whieh it is growing. 

l.»i the Mosses the plant-body (gaim-tuphc tt , i-, always separable 
: iM a rudiullv organiz'd, supporting and conducting ac'is (stem. 

and thin, llal, assimil.it ing. and trnu-pmng appendages 
(leaves). lei tin* l».w <*f tile stem an* attached a 
aundx r o; branch- ! e « -11 - 1 hr<*a ( i - p In zon/ ■) whnh rairnlv in Hie 
-oil, lixiifi the jilan 1 and absorbing water from soil, j For the 
histologv o: tin- comp i.rat i vl v Minph- but m many n .spe t t - 
aberrant Bog-mo -i -, (^phagn.ic<‘n<) , sec- Bn vomt vr The stem-, 
ot tin otic: mo . - :i-.i_mbl« one .i not iiei m tlnir in. on ln-.tologu.il 
Jealun s. In .i l< a (. 1 , 0 - there is ,i sp« * i.il siiiface or epidenu.il 
LtVei, but usua.llv .ill ilie on t * r layers ot 1 ] j * * stem are composed ot 
brown, thick-w ,ilh* j lignihe 1. prosenchymatous. libiv-hke- cell, 
forming a pmpfii r.d (nieeh.inie.il or supporting tissue) 

w hic h iornis the out> r < >,tcx. This jiasses gradually into the 
i huim r- walled pat em hvm.i ot ih»- mnev roytti. I he whole- of tin* 
cortex, -tereom and parenchyma alike, is cominonlv hying, and its 
c .Us often contain stare h. lhu* centre of tile- stem in the toim.s 
hying on soil i -> Occupied bv a ti.md of narrow <-long.ited hydroids. 
•vhich dilier liom those ol tin liverworts in being I Imi-u .ill«*d, 
unligniiu d, and \ ery seldom pit cd dig. if/, [). Tin- hydmm stiaiul 
lias in most eases no connexion with the leaves, but runs straight 
up the stem and spreads rmt below the sexual organs or the loot 
ol tin sporogomum. It has been shown that it conducts watur 
with con-aderable rapidity. In tin -talk of the- sporogoninm there 
i-. a -.inular strand, winch is ol cuuise noi m direct coii*M*xion with, 
but coni nine-, the* conduction of wain tr< »m . ihe s+rand of tin* 
gamctoplivtn. axis. In the aquatic, semi aquatic, and xerophilous 


tvjK-s, where the whole surface of the* plant absorbs water, per 
pet ually in the hist two cases and during, ram in tile last, tin* hvdrnm 
strand is either much reduced or altogether ubs« nt. In accord 
ance* w'ith the general |winciple alrcxidy liidicaled, it i*, only where 
absorption is localized (i.r. where- the plant live-sou -oil mmi wimli 
it absorbs its main supply ol w’atet by means ot it , basal : hizoid *-) 
that .i water conducting (hydnun) strand is deve loj .-d. 1 he* h*ave*- 

ol most mosses a’e- llat plates, each consisimg oi a -ingle lawi 
ot square or oblong assimilating (chloiophyllon. 1 ) * <11-. In man\ 
c.ise-. tile- cells bordering th<‘ hal are- produced uip* iicJli, and 
\ ei v lie-ijiicntly iln*\ .lie- thick walled, so as to ln> ui .ipporlmg 
Hill. rile- ce nt n* o| iheleal is ot le u oe c upied bv a i in-isting 

ol several laveis nt evils. These* are elongated in ih*.* dne**elion 
ol i lie* le ngth ot tb** leal, ate* alwavs jioot ui e him phyli and Imm 
a channel tor eondueting the* ]noducts e»t asst mil.. I ion ..wav hum 
t In * leal into the* si eiu. This is the first indication oi a e omhiet in*- 1 
loliur strand or /r»// hnuJlr and Iornis tin approach to h ptom, though 
it is not so spot ialize-d as the* lepteuu ol I lie* lug, he*' T'haeophvc ae*. 
AsMn’i ited with the* e oiiducting pai e*ne hynui are 1 *e*qu«Mtly tmind 
live Iron Is n 1 « -i 1 1 ic . 1 1 in char.it te*r with those* ot tli< centia! strand 
of i he* stein, and no deuibt serving to ceuidect water t > < .r tnun the 
leai according a -* the* latter is acting as a tran.-pr in*.* o; i water 
absoibmg mgan. In a lew eases tin- hvdrnm str. nd 1 - e m tinned 
into the- cortex of the stem as a Uaf-tuhv bundle (the anatomivaily 
eh*im>nst ruble tidic ol the* leaf in tlie* stem). This m s' veial eases 
runs vertieullv downwards for j-ome distance- in the outer cortex, 
and ends blindly -the lower end or the- whole of the* trace being 
band- diaped eir stai shaped so as to present a large suiTae-e lor 
tin- absorption ot watei trom the adjacent cortical e<*lls. In other 
case.'* the- li. ie <• passes mu. uds anel joins I he* central hvdi mi su.md, 
s<> that a e ' uiiiv-i i« -i wate r t'oiiduc t ing system between sle.iL and 
lea* is established. 

In tlie* highest family ot mosses, iMlvtrie liaeeae. the tiiUVrcnlia- 
tnm of cmi'lue ling li-,-,ae* readies a decidedly higher level. In 
addition to die valor -eoJidticliug tissue or hyuhow ilicie n- a w«*ll- 
dc*\ eleipe-d ti-,siie {lcbt.>tn) interred to be a conducting channel lot 
organic substances. This lrptom i- not so highly di Jte i i miate-d an m 
the* most advanced Lnniinuriace.ie, blit shows some* ot Iik cliaiaeters 
ot sieve- tube.-* Witii gicat distinctness. Eacli lejitoid is an elongated 
living cell with nuclei's and a thin layer ot protnpl.isui lining (he 
wall (tig. in. K). The whole- cavity of the cell is .m unetimes st n tied 
with pioteid lontent-*. The e-iul of the* cell is --lightly swollen, 
httmg on t»> the similar sw. lien end of the next lcptmd of the row 
exactly after the* ta-hion ol a trumpet hvpha. 'Tli: end v.all is 
usu.illy veuy i lun . and the protoplasm on arUliei.il e mitraci ion 
coinuiouly stick--* to it ju-i a-* in a sie*vt tube, though no perimatioil 
of the wall has been found. Associated with tin* leptmds are 
similar tells without swollen ends and with duiker e. ms,- walks. 
Be -Miles the livdnun and leptnm, and situated between ih< »u, there 
i - a 1 1 - - Tic \vlmh peril. q»s se-i ve s to e midm.t soluble c.o b"h y Irat es, 
and wh'w cells are onhnanlv tull ol March. This may In- called 
aniyloui. The stem in tins family lulls into two divisions, an 
unde'-gioiind pot lion bearing rhi/oids and senles. tlie //./.sac, and 
a leaf i ih iuil s Uni torunng its direct iqiward coni lima ! mn. Tlie 
leal consists ol vi e.enu.d nmlnb. several cells thiek, ami two wings, 
one e ell thick. The.- midrib beats above a sei lt-s ot closely s*q, ye-rd- 
t.il, lojigitudiiiidly running pi. lies ol giccn assjimla 1 1 v. ealls over 
which tin w mg-, e lose in <b y air so as to prole -ct the .is.-,miilau v e anel 
1 1 anspu mg plat es I nun «xe e.ssive e v a pi mm 1 ion ol water, T1 a* midrib 
has a strong band ol slereom above and bt-lovv. In its eeutre is a 
l.cL’id-shaped bundle* const -.ting ot rows ot hptom hvdrmn and 
amvloin cell--. Tins bundle i-, eontinue'd down into lh<* « ■ ■'’! ex of 
theMemasalc.il trae e. and passing very slowly through i In* si IrU-n- 
fhenialou-, external e oi lex and ihe parenchymatous, .-larcliv 
intern. ii cortex to join th«* cenli.il e vlimler. Tin* Titter has a 
C'-nlial strand eonsisimg *»1 Jii's ot l.uge* hvdmids. se p i .mi <*. ! trom 
c.me anetlie'* by very thin walls, each tih* being -ep.ii'and trom 
jis neighbour by stoul, dark brown walls. '1 Ins is pnibaolv homo- 
logous with the hvdroin eylimhi m ^lu* stems ol oihe \ mosses, 
it is sut founded bv (i) <i I In n- w ailed, srnalle r e elh ! hvdiom 
mantle; (2) an amvlom sh-alh; ( p a hptom mantle, inter * upted here 
and there by slaieh celi-*. I liese tim e* conce nlne u-stie* maniles 
are evident lv lorne-d by 1 1 1 ■ ■ ion|nim-d bases ot 1 lie leal ti.iecs, e’.icii 
ot which is compos ! oi J In- saint- three tissue s. As tin aerial 
.-.fetu is traced down min i 1 1 « - umleigiouml ilnzome porn > 11 , thc-c 
tliicr mantles die out almod e-ntin-lv -the* tential hvdiom slraud 
loiuiing tin* bulk of tin- e vhmie-i and its elements becoming mixed 
with thick-wallcd sleienh,; a 1 the same* time this ienli.il Iiydrom- 
sk-reom sttaiul becomes three- l«.be-d. with deep fumiws between 
the lobes in which the* tew remaining leptoids run, st'|\iralc*d from 
lln_* central mass by a few starchy cells, tlie- remains of the amvlom 
sheath. At tin* penpheiv of Hie lobes are- some- e omp.na i i velv 
Hun- walk'd living ells mixed with a Je-\v Hun-walled lndroids, 
ihe re-rn.nns oi the Hun-walled hvdiom mantle ol the aerial stem. 
Outside this arc- three un s ol large cells showing cliaiae te*rs typical 
of tlie cndoikimis in a vascular jilant; Lin *a- are* interrupted by 
strands ol narrow, elongated, thick-walled cells, which s.-n-l branc-lies 
into the* little* brown scales borne by' the rln/oim*. '!’he suriace* 
layer oi 1 h<* rln/.oiiie beat s 1 hi/oids, and its whole- si 1 ue t ure strikiligle 
resembles that ol th<> typical rout of a vascular plaid. In C uthurnna 



ANA l '.)M Y | 


PLANTS 


733 


u.'duLrtii i T* • ccmr.il hx’drom cylinder of the aerial stem is a loose | 
tissue, its iiiLci si k es being li lli’il uj) uilh t Inn-walled, starchy j 
yj in nchvin i. Jn Dunutanm superba, ,i largo New Zealand moss, j 
ih" hell nds of the central cylinder ut the aerial stem are mixed ' 
v nlt tank walled steteids forming a hydnnn sleteom strand so mo- 
wn *.t li'. • * ii.it «»f the rhizome m other I’olvtrichaccne. 

Tia tcnii.d hydnnn strand in the seta of the sporogonium of 
most i m--.es li is already hern alluded to. Besides this there ( 
is usu. •!!’>• -I living conducting tissue, sometimes ditterentiated as i 
lepton;, i. inning a mantle round the hvdrom, and hounded ex- 
t email'.' b a more or Less well-dilierentiatcd ondodorinis, abutting ! 
on an in ocularly cylindrical lai nn.i ; the latter separates the central ! 
cmidei tin j, c \ limit r from the cortex ot the seta, whiih, like the i 
i >rtrx ot the ga metoplivte stein, is usually differentiated into 
an outer i hi* k-walled stereom and an inner starchy parenchym.i. | 
lr(<|iu ml , also, a consults a hie di Ifeieniiat ion of vegetative tissue ; 
oo-ius in the wall (it the spot e-ca psiile itself, and in some of the , 
hr: !ier ha is a special assimilating and transpiring organ situated 
jusi below tin* capsule at the lop of the seta, with a nchly lacunar ! 
( hlnroj*iivl!oiis parent hvma and stomata like those of t lit” wall of j 
the raps. de in the Ant hocerot ean liverworts. Thus the histo j 
logical diMerentiation of the sporogonium ol the higher mosses is 
one of lm siderable complexity; lmt then* N lu-re even less reason 
to suppo • that these tissues have any homology (phylogenetic ; 
connuuniix of origin) with the similar ones met with in Lhc higher | 
plant’'. 

The fc.. lures of histological structure seen in the Brvophytic I 
series are such as we should expect to he developed in response 
to the exigencies of increasing adaptation to terrestrial life on 
soil, and ol increasing size of the plant-body. In the liverworts ! 
we find fixation of the thallus by watet absorbing rhizoids; in 
certain iorms with a, localized region of water-absorption the , 
develop' .cut of a primitive hvdrom or water-conducting system; 
and in others with rather a massive type of thallus the differentia- 
tion of special assimilative and transpiring system. In the 
more highly developed series, the mosses, this last division ol 
labour takes the form of the differentiation of spi cial assimila 
Live organs, the leaves, commonly with a midrib containing 
ilongated cells for the ready removal of the products of assimila- 
tion; and in the typical forms with a localized absorptive region, j 
a well-developed hvdrom in the axis of the plant, as well as j 
similar hvdrom strands in the leaf-midribs, are constantly met ! 
with. In higher forms the conducting strands of the leaves ; 
an* continued downwards into the stem, and eventually come ! 
into connexion with the central hvdrom cylinder, forming a I 
rumple v cylindrical investment apparently distinct from the I 
latter, and exhibiting a differentiation into hvdrom, leptom 
and amyloni which almost completely parallels that found 
among the true vascular plants. Similar differentiation, j 
differing in some details, takes place independently in the other • 
generation, the sporogonium. The stereom of the moss is ! 
found mainly in the outer cortex of the stem and in the midrib 
of the leaf. _ ! 

I asi ular Plants.— In the Vascular Plants (Pteridophyt.es, ' 
f.r. ferns, horse-tails, club mosses, and Phanerogams or 
ldow'ering Plants) the main plant-bodv, that which we speak of 
in ordinary language as “ the plant/* is railed the sporophyte 
because it bears the asexual reproductive; cells nr spores. ■ 
The gametophyte, which bears the sexual organs, is either 
a free-living thallus corresponding in degree of differentiation 
with the lower liverworts, or it is a mass of cells which 
alwavs remains enclosed in a spore and is parasitic upon the. 
sporophyte. 

The bndv of the sporophyte in the great majority of the 
\nscnlar plants shows a considerable increase in complexity 
over i hat found in the gametophvte of Jiryophvtes. The 
principal new feature in the external conformation of the body 
is the acquirement of “ true ” roots , the nearest approach to 
which in the lower forms wc saw in the “rhizome’' of Poly- 
trichaceac. The primary root is a downward prolongation of 
tl.e primary axis of the plant. From this, as well as from 
va lions parts of tin; shoot system, other roots may originate. 
The root differs from the shoot in the characters of its surface 
tissues, in the absence of the green assimilative pigment chloro- 
phyll, in the arrangement of its vascular system and in the mode ! 
of growth at the apex, all features which arc in direct relation | 
to its normally subterranean life and its fixative and absorptive j 


functions. Within the limits of the sporophyte generation the 
Pteridophytes and Phanerogams also differ lrorn the Bryophyies 
ia possessing special assimilative and transpiring organs, the 
halves, though these organs are. developed, as we have seen, in 
the gametophyte of many liverworts and of all the mosses. 
The leaves. again, have special histological features adapted to 
the performance of their spe< ial functions. 

Alike in root, stem and leal, we can trace a three-fold division 
of tissue systems, a division of which there are indications among 
tlie lower pi. mis, and which is the expression of the fundamental 
conditions of the evolution of a bulky differen- 
tiated plant-bodv. From the primitixe uniform ,issue 
mass ol undifferentiated assimilating cells, which 
we may conceive of as tlu* starting-point of differentiation, 
though such an undifferentiated body is only actually realized 
in the thallus of the lower Algae, there is,(i) on the one hand, 
a specialization of a surface layer regulating the inurudiate 
relations of the plant with its surroundings. In the topically 
submerged Algae and in submerged plants of every group this 
is the absorptive and the main assimilative layer, and may also 
by the production of mucilage be of list 1 in the protection of 
the body in various ways. In the terrestrial plants it differs in 
the subterranean and subaerial parts, being in the former pre- 
eminently absorptive, and in the latter protective— provision 
at the same time being made for the gaseous interchange of 
oxvgen and carbon dioxide necessary for respiration and feeding. 
This surface layer in the typically subacrial “ shoot ” of the 
sporophyte in Pteridophvtes and Phanerogams is known as the 
epidermis , though the name is restricted 1 >V some writers, on 
account of developmental differences, to the surface lax or o! 
the shoot of Angiosperms, and by others extended to the surface 
layer of the whole plant in both these groups. On the other 
hand, we have (2) an internal differentiation of conducting tissue. 
the main features of which as seen in tin* gametophyte of Bryo- 
phvtcs have already been fully described. In the Vascular Plants 
this tissue is collectively known as the vascular sysUm. Tin- 
remaining tissue of the plant-body, a tissue that x\'e must regard 
phvlogenetically as the remnant of the umfifferentiatcd tissue 
of the primitive thallus, but which often undergoes further 
differentiation of its own, the better to fulfil its characteristically 
x ital functions for the whole plant, is known, from its pi ripheral 
position in relation to the prirnitix ely central conducting tissue, 
as (3) the cortex. Besides absorption, assimilation, conduction 
and protection there is another \ cry important funrtidh for 
which provision has to he made in any plant-body of considerable 
size, especially when raised into the air, that of support. Special 
tissues ( stereom ) maybe developed for this purpose in the cortex, 
or in immediate connexion with the conducting system, according 
to the varying needs of the particular tyjw* of plant-body. 
The important function of aeration , bv which the inner living 
tissues of the bulky plant-body obtain the oxygen necessary for 
their respiration, is secured by the development of an extensive 
system of intercellular spaces communicating with the external 
air. 

In relation to its characteristic’ function of protection, the epi- 
dermis, which, as.aboxe defined, consists ol a single layer of ceils, 
has typically thickened and 1 uticul.o ized oiitri walls. gi 0 j < / erm i s 
These serve nol only to protect the plant against slight 
mechanical injury trom without, and against the entry ol smaller 
parasites, such as fungi and bacteiia. but also and especially to 
prevent the evaporation of water horn within. 

At intervals it is interrupted by p ires (stomata) leading from the 
air outside Id the sx’steiu • >1 intercellular spaces below. Kuril stoma 
is surrounded bva pair of peculiarly motlilied epidermal stomata 
cells called guard -cell s (tig. f a, T), which open and close 
the pore according to the need tor transpiration. I he structure of 
the stomata of the sporophyte ot vascular plants is fundamentally 
the same as that ol the stomata on tlie sporogonium of the true 
mosses ami of the liverwort Anthoccro s\ Stomata aieofttn situated 
at the bottom of pits m the surface ot the leaf. This arrangement 
is a method of chocking transpiration bv dealing a M;tl atmosphere 
above the pore ot the stoma, so that water vapour collects in if 
and diminishes the further outflow of xapour. this type of struc- 
ture, which is extremely varioii’-’ in its details, is found especially, 
as we should expect, in plants which have to economize tlieir water 
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’ : *i* stomal a scrv for all gaseous interchpugo between 
.1 1 1 ic mii rounding air. The ;auiri!-u-lK contain i ill* n>- 
!i m absent from typical rpiiLTiii.il cu IK tin* latter ;>e 1 1 : i 
P«r water stev..ge\ Sometimes the opulei mis i-. toil- uh-r- 
aMv rinir developed bv tangential division of its cells, forming a 
n 1 . 1 " v L. ceivd d ins is funnel e-oei. inlly in plants 

w !ii. ’i ’urmg cert un lumi s of the dav are imrd>V ton »vcr tli<' water 
] .-a » : i »■ mi :h trmapir.Pion l>\ r the ms.">!v coming Loin the roots. 
Ida' wa.ei sloied in .such a time supplies the immedi ite need ol (he 
f r.inspii inc; o lls and prevents the injury winch would result bom 

till ir C\| essiv e depict iull. 

The epidermis of a \civ large number ot specie^ Liars hairs oi 
v.rimm kinds. The si m pies t tvpe cun--'-is Minplv ol a sill'd** 
elongated cell pruje-i lira; above the geiui.d lev* 1 ul the 
t; uicrr.us. Oilier hairs com-ht ot a iduin of cells; 
others, regain, are bianth< <1 in v.r ions v.ivs; while vei a'ln hive 
t.he ioi .i (>i a flat plate oi cell- placed parallel to (he h\ ! siirJ.a-- 
an I in.-'. -n e«l on a st.dln X ho cells ot ha. is i.i, v h i \ e h\ mil; cop - 
eats . r tin v mav Mini lv contain air. A \ etv coinri. »n fun lion ed 
i.airs is to dira.iu-.il tia.uspii.nion. by creating a still aimusphiie 
till 1 . 1 , . 1-111 lhci.l-.eol i lie sunk Si I If. la ’ a a he. d. V J mil l nuu d. 
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'-m stin. 'Jim.; ne j 1 1 •, wheat* Hie 
h'U'j ott w In n to,',. In d. r l hi 
I into the slight wound 
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bt i n 
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did bv ret ent resea it h. Xhese-an -}•(■» i.J nig. in-, 

U-. u. Ilv .situated on tuli.-* •• leaves, i i »r ihe cxcie lion ot 
water in liip-.d lmui when traii-puainm is ijorn -I». d mi ih.i th»* 
pressure in the w.ilo-i Iu:i;nh < i the plant h.<- u 
iri't an h ‘•■it. T!i y are w,d<lv di-lnbi.p ], but 
abundant in cort.iiu tropic d climates uh*ie mlive 
{ne, on undo thi air is ne.irlv situra'od voli w ip r 
o ;e t ' pe til. V mav take the h u 1 i ol sp. n.dlv men 
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•e tm \ 
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in the 


V dii . i l t niiiii \ ii iii 
. hi e all s . re-ting 
md utt pn >to]>!a -m vi'ii Loan- mu hi, and sometimes, 
t oi the c 11 wall i- modi n d as a idler. In a second 
. oi tracheal strands and i onsi-t 
red-, belonging t«> tin epidermis 
or to lh< s’lPj.u el it ti-Mie (the 


e sit uati d at t lie cm i 
ru .u pro topi l-i ac 
av e-. of rirnv h •'! i - ■ 


t ni. 


plant -i ; in this la-1 case the i ell-, m 
he cpilhcin is pi in (rated bv a 
w huh are iionuallv till* d with 
Ini* r* • 1 i • ii ir i avn ir- be low lln* 
\ho\c ear h ca\ ilv is sin u- 
1 ti v* " ! ] » ' i \ lo'ji in i ii rdl v Inaa 


cntui um< - 1 !v;» in fhiv.ci in 
r. in -> t mil arc Jk i low ii as t 
network oi line rate n ell ular space- 
water .m l d< bom If on one or Pii.r 

e* iniei’m.-. \ hove ear h cavitv is sirtu-d a. mi-i ailed :,■«#/■ r- hnna, 
lift doubt derived ] > ’ i \ lo*_*i m i ii ally Irma an oidmiiry stoma, and 
r :u lost l by guar ! nils whi< ! i have iwaiiv or entirely lost the 
po\M rm inuvi iiuiii. I !;e pores ot the Wall r u.Miala are ihe oath t-. 
of the hvda.hode. 'Pie i piihein is Jrepiundv surrounded bv a 
sheath of cut ii mari/* d cell,. In other c a the epiLu-m m.i\ be 
absent alb i'-e!htT, t.he trulu-al strand d» bmu him/ dire, tlv <m 
tlm 1 .^' uilae Ot tile TlK -opjiv 11 . 4 hi Ja-l tVT»e Ot l,\datllo ](■ is u ai.div 

situ ii< d on the e.ijic ol the icai. bome h \ d.u iiodc-. are active 
..hr,: ! , -•« I'-ime the wa.t< r ti < v i\pc-l in mi (he leaf. I.M.mv otlnr 
tipis ot {.’.land-, al-.o e-..i-,t, i-iilur m mmn \irii with tin- ipid< Tim- 
or not, such a> ner tarn-, dive-.tive jrlau l-, nil, resin and mucilape 
glands, iV* . X hey serve lln- most variou-. pcopo'-t-i in the hie 
ot the plant, but Le v are not ot siemm .tin e m nlalnni to the 
primary vnal tutivim s. and cannot 1 "- d'.ut with in tie- limits of 
tlm ]>r< -ent artii he] X lie fvpi al epi rr'i- of the dirK.f ,,t a land 
plant dors not ah -.orb water, but some plants living in sit nut ion-, 
win re th< v < annul depend on a regular sii] » t »1 y Jrom the roots (can 
cpip.'.vtn. plants and de-art plants; have ab-orpiivc hair.s or si ales 
oil thi led' epidermis thrmvh v. im h rain and divvian be absorbed. 
Some ji_v -..ii iiorles also are cajiable of absorbing as well as excreting 
wat * r. 

Tlic surface lav er of the root, sometimes included und* r the 
term epidei mi-, m fundamentally diin rent from the* epidermis 
. of the -ti in. In corresjMuidi iu e w ith its wab r -aie.oi bmg 

kpidermis func t mn ir is not rittnailar'/ed, but remains usiiall v thin 
of Root. w’allt 1 ; t he absorbnu; surlaic is ini re.ised by its n-lls 
being jirodnced into dilnrite talies which curl round and adlure 
lirnilv to particle's ot soil, thus at once fixing the root firmly in tin- 
soil, and enabling the hair to absorb readily the thin films of water 
ordinarilv surrounding ti e pnrlu les dig. ia. ( ;. XXie runt hair c uds 
blindly and is simply an outgrowth from a surface cell, having 
no cross- walls. It* corn-- ponds in function with the rhizoid of a 
Lryphytc . At tMbijnx of a root, covering and prof citing tin- 
d' iicate tissue ofWW growing ]>omt, is a spe< ml root-mf » consisting 
of a numbi. r of layers of tissue w hose cells break clow n into mucilage 
towards the- outer surface, thus la< ilitatmg the passage of the apex 
a-ii i--, pu-,hc 1 between ihe particles ch soil. 

Tin* cortexiv as has bee n said, is in it - origin flic remains of Ihe 
primitive as-imilatmg tissue of the plant, after diherc-nliaf ion 
ol the surface lay* r and 1 h«- i on 'Inc. ting •kvstern. It 
con i-ts primitively of typical living parenchyma; but 
its differential ion may be extremely varied, since in the complex 


Cortex. 


bodie- of fhc higher plants its functions nro nnmero in .id i * o - n 
plants which liu.v a special protective epidermis, me mrtes oi b.e 
shoot lias it) jwriorm the ]»rimiti\'e fun laiueut.il In u non oi ^url'-.m 
asMiuili i 'on. In the ie.ilv shoot this turn ii"ii is m.iinlv !• •• ah/-*d 
in (he cortical tissue ol the leaves, known as /;/■•> -.)/■■ r//, v h ff 
which !• *s-.v-iitiullv a t ir«n. hvm. ilom, t issue i oiil.u .mg ‘ 
c hloropl e.ts, a-id i-. ; enetrat- 'l bv . :-vs(em «'l ini' n H'll.ir ^pa 1 
so th.it 1 he surl.u «•-. ol t he a--siuul.it mg cells are l -ro.e;li . m lo « m i.u t 
w nh an* to as larg- an extent as possible, in order to I ■< j ! » t d< iseou-. 

• lltcTcl'ange belwemi l he asMiiil! itr.r; ('ells and the. : mo-j »hei e. \t 
tde same mm- ihe cells ol ihe tncsophvU are tram , 'lriug *< 1!.-- /.e. 

i'*e evaporation o w.d'T 'Torn the 1* -i J goes on Iro-'i Hu m leto the 
mterc '-Mid ir so n e,. . he mil v ] - 1 1 h\\ iv:- tor tin* v.lmli thus 

pa-. . bet w ci n the cell-. < »! Lie in. mu mix 11 and the oi - : ' . e ,ii r ale the 
siom.ua. A Ian i pi. ml ha- m ul\ alwav-. to prot« ■ t it-.h against 
oviT iram-inra t ion, and l>»r tlm. re; won the sfoiu-it i <>' Itm ivpnal 
t'i'i 'i.'t "ha! i, if (" n ■. A . , w hu h has dis( met ujgier and low * r i.u is, 
are j*l.u ed man ilv or c \i la -a - etv- oil tin- lime 1 ' side i • lie- * • .it, w I mi e 
the water vapour tliat e-iaju-s from them, being ' vhur lli.i’i air, 
ia..ino' ; 1 aw i v b’oin ! lu* surt.'me ol t lie lead , but n i.nm- m oi;>.u ! 
v. it Ii it an 1 thus t< a ■ Is Im heck I un h« r I iMiispn*a f mn. 1 he si omahi are 
in ilirc-cf cm -i mum i a i ion wit h lima up]r -v t» m ot nr • n < i 1 * i 1 . 1 r s t > ■ 
whuh i- Imind in tin* loo-* Iv arranged me-oj>liv!i (’Uo/y v ,pss/c-i 
on that Mde. i'his m lln* m m tr 'ii-unrnig tisaii, .m; is p»*. .ie« r-d 
it'om direii illumiuiiiou and com.e(|u«til loo gr< 11 «-v a. ( n >i .u ion. 
iXie r n.im as-.i iuil.it 1 1 ig 1 1 - - m , on the other liaml , i - • l ; 1<T 1 . ■ upper 
epidermis, when- it i-. v. • 11 llluminahd, and inii-ni ot oidoag i-ll, 
dem.elv puke] with i h !. i rnpla -- 1 a ml with 1 1 u ir 1> ,g w jh rpin- 
dn ular to the surtace {htiir.adr tr it/). Ihe mp mlhdaT -.o.u#a 
are here v'erv narrow channels between the j»alisad'* cell-, laave- 
w lio-.<* blad« -. ar«* normally hekl m a vertu al ])osition ()(*--■-< -. ]»ali -ade 
tis-m* -md st-unahi cm both *ad< (/s ( // ilati n 1 h a, t ; i 2 : nice 

therein noditlereiu e in tlm llluminalioii an< 1 ot hei t • ni.d •. an u iiom-, 



while tho.e which are c vliiulrical or of similar shape (n't:!:; /Vm'i -d 
hive it all round. Ihe have-, ol shade plants have 1 1 1 or no 
rii'.Teni mi irm f »i pali-ade ti- an*. In ileshv h a.v <•-, vvlmli contain 
a great bulk of tissue in relation to Lln ir c Idorophvll coat, at, the 
c eit l ial im* oj )hyll c ont.i ms Ii leer i:o chJornj ii v i l ami a* t a-, water 
sioi'a.ge 1 1 - .ue. X he c oi 1 e \ ol a voung si cm is u -ii all v gi\ i is , ,md plays 
a more or import, nd pail in t in* a-.-.imilat ive luiuiion. It ,d-.n 
alwavs ]>o-.sesses a w < ll-iievelopc I lmimai - svsfem c omniumi al ing 
with the c.\ t c riri.1 a.ir 1 ii rough stomata (in ihe voung si < m) or ,Vn.P, c/- 
(st*c: Im low). X his lacunar s\ -P-m nol only euai>ic*s the (-11- of 
the con* x itself to iv-pm-, bui also forms channels tlinmgli whuh 
air can pass to the deeper- lvmg ti-.siu*-. X'he cortex ot in older 
stem ol tin* roof I re< | u e 1 1 1 1 v a< ts as a reserve* store house lor tood, 
winch geuerallv lakes tin- form ol starch, and it also a- i-ts largely 
m providing ihe sPreom *>t the j.l.mt. In the leal blade this 
soimtimes appears as a laver ol thickened subepi Icrmal cells, Lu* 
/ivf‘tnftnn , often also a ■ ub< piderm.il bundles ot schTenc livmatom- 
libres, oras similar bmidh , extendnm right ac ross the leal from one 
epidermis to tile other and thus ruling as struts. I -olated « ell.-, 

( it/iohlash .), thickened in various wav -., are not line omimmiv lound 
supporting the tissues ol tin- leaf. In Lie larger vein - ol the leaf, 
e pcciallv in Lh* midrib, in flic- petiole, and in Lie voung •-(< m, an 
exlreiiielv lre< picul type ol itiecliamcal tissue is m/ft iit lr‘tna. This 
consists ot elongated ca lls with cellulose walls, whn li arc locally 
t hic.keimd along Lie original corner.-, oi the calls, reducing tie- imncii 
1 ej a cylimle-r, se> that a numlx-r e>l virtual pillar-- ol cellulose con 
iwctcd bv ce»mparative|y thin walls form flu- framework of the 
‘issue. X Ins tissue remains living and i-- usually forme d <|uib- 
• •arlv, just below Lu* epi.lermis, where it provide - the hr- 1 perinlieral 
-.ii])]»ort for a still growing stem or petiole. Sch r< uc'iymu may be 
loniied later in various positions in llu- cortex, ae cor lmg to local 
nee.K. St. at tei'e*l single stereids or bundles ot tibre-, arv not 
mu omnuiii in the coitex of the root. 
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111*' inn* rmnst layer of l he abut t ing on flu* < e-ntral 

cylinder ol lilt* slem or on tin* bundle*-, of t In* leaver, i-, called ihe 


Phiueo- 


ptiioeoti ! mu. and is olten elilleren l iated. In ihe leal 
blade it lakes the iorm ot special parenchymatous 
sheaihs to t lie bundles. I he cells ot i In sc sheaths arc 
oil on <li-,ii igui-hrd Iroin tin* rest ol ilie nic-sophvll by containing 
li> tie or no c liloro]>livll. Occasionally, however, they are par- 
ii' tifarly n- li m ehlorophists. These bundle sheaths n»v important 
in the uiinliu lion ol i ai bohydratcs awav lrom the assimilating 
l ell ^ to oiher parts ol the plant. Karely in Llie leal, ireijneiiily 
in the wm (part ic ularlv in I ’1 endophy tes) , ami universally 
in the root, the phloeoitrina is developed’ as ail eududermts (see 
be’ow). J u other ( .Isis it does not dilhT histologic ally lrom the 
1 i.in m hviu.i ol 1 lie rest ol the cortex, though ll is olten dis 
1 iiiynished by containing jiartu ularly abundant starch, in which 

I a s' ■ it is 1 now u as a daith sheath. 

mne ol the most sinking characters common to the two highest 
ignups ol pi. uits, the 1 ’1 eridoph\ tes and Phanerogams, is tin 
‘/i-ctt/vr possession ol a double (h ydrom-leptoin) conduct mg 

'M siei'i system, such as uc saw among the- hi die. I nicivr,, 

lint with -handy ch l/ui leri/ed and peculiar teatures, 
ombablv imheat ing n ninioti descent 1 hroughoul bc»tli these groups 

II is eon lined lo the- sporophvte, which forms t Ik* jealy plant in the-.e 
en nips, and is known as the |«, isiuhir m 'strut . Associate 1 with it are 
other tissms, consisting ol panne, hvma, mainly starchy, and in the 
! 'll. Liiero*;.' ms ])articalarl v, o! special sl< riom. 1 he whole* tissue 

ysiem i known as Llie slefar system (lrom the* wav in which m 
priniil iv e inri'is il runs 1 hrough 1 he w hole axis of llie plant in I In* iorm 
ol .L column). The sf el *r s\ eh in ol Vascular I Na nt has no dine I 
|»li\ logem : u connexion with that ol tin* mosses. The origin ol 
tin* I ’(< rn lophvla (./.;■.) is very obscure, but it may be reburied a, 
cer: mi tliit it is not to be soughl among the mosse-., which an: 
a.u cxinnuly specialis'd and peculiarly dillerenti ited group. 
LTirthennorc*, both die hvdroni and leptoin of Ptendopli vies have 
marked I u\ uliarit les to which llo parallel IS to be- loiilld among 
the r»r', oplly tes. lletlc e we must Conclude lh.lt tin* Cnildiut- 
mg system ol (In- 1 *t eric lophy tc*s ha. had an entirely separate* 
evolution, All the surviving forms, however, hive a completely 
c*- I a blished double system with the specihc c haraeti-r-, alluded 
to, and since (lu re i , e\ erv reason to believe th.it Ilu* comb 
tions ol evolution ol tin* ])iumliv«* 1 *1 endophy te niu-.| have* 
been esse nt iall v sum! ir to 1 ho -,e ol tin* 1 tryplivle-,, tin* various 
Mag<*-. m the ev’ohilioii of 1h<- coiidm nni; system of Ilu* latter 
ip. 7-?.’) a»e very iiselul to mnijiaiv wilh the- arrange incuts nut 
with in the lornur. 

The hydroid ol a Pteridophyl <* or ol a Phanerogam is character- 
istic ally a dead, usually elongated, < ell containing nir and water, and 
cither thin-walled with lignifii'd (woody) spiral (hi*, \a, l‘) 

ssue or annular 1 hickemug-,, or wlIIi thick lignified walls, in 

emen s. l(llll j,ic Lely peri orated bv pits (lip. !»/.(.> (ii--inll\ bordc red 
|>its) of various shape ,, r.:;. the* |»its may be separ ited by a in lunik 
ol thickenings when tin* traehenl is reinitiate or they may be trans- 
versely elongated and separated by bars of thickening like* i he 
rungs ol a ladder (sialaritonn thickening). When, in place of a 
number ol such, cells called trarheid s, we have a c ontinuou.s t ube w it !: 
t lie* same kind of wall tliic kening, bill c omposed ol a. nunibc'r ol c e 11s 
whose cues walls have disappeared, tin re Milling structure is call* d 
a fv s m*/. Vessels are common in the Any, iu -pennons group o‘, Flower 
jug Plaids. The scalit itorm hydroids ol Ferns (hg. ic, N) liavc bee n 
quite* recently shown lo pnssr-s a peculiar structure. 'The whole ol 
tin* middle* lamella or originally lormed cell wall s<*])arating one 
lrom anollier disappears before the adult slate* is reached, so that 
tin* walls ol tin* hydroids consist ol a framework of ligmlied bars 
with open communical ion between the cell cavities, The tracheids 
oi* \ < *ssi*ls , indilterentlv c.illed tnu heal elements , togethe r with 
Ilu* immediately associated cells (usually amylom in Tteridopliyte.) 
constitute* the \\lem ol Ilu* plant. This is a morphological term 
given to the particular type* ot hvdroni found in both Pteriduphytes 
and Phanerogams, together wilh tlu* parent livnia or ste-reom, 
or both, included w ltliiiu the boundaries ol tlu* hydroin 1 Umc strand, 
i lie lejitoid ol a PtcTidophvte (tig. ii/, <h is also an rlong.it eel c ell, 
with a thin lining of protoplasm, but destitute of a nucleus, and 
alwuv in communication with tlu* next cell of the* leptoin strand 
bv perforations (in Pteridnph vies ollen not easily demonstrable), 
through which originally pas* strings of protoplasm which are 
bored out by a ferment and converted into relatively coarse* “ slime 
strings," along whu h pass, wc* must suppose, tlu* organic substance-, 
whic h it is the special tunction of the leptoids to conduit lrom one 
part ol the plant to another. The peculiar substance called talfose , 
chemically allied to cellulose*, is frecpiently formed over the surl.u e 
ol tlu* perforated end- walls. 'Ihe structure formed by a number 
ot such cells placed end to end is called a sievc-tuln: (obviously 
comparable with a xyh -in- vessel) , and tlu: end-wall or area ol end- 
wall occupied by a group ol perforations, a st ere- plate. When the 
sieve tube' has ceased to function and tlu* protoplasm, slime si rings, 
and cal lose have disappeared, tile perforations through which the 
slime strings passed are left as relatively large* holes, easily visible 
in some cases with low powers ot the microscope, piercing the 
sieve-plate. Tin* sieve- tubes, with their accompanying paren- 
chyma or stereom, constitute: flu* fissile called phloem. This is 
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the term for a morphologically do lined tissue- system, i.c. the leptoin 
loimd in Ttcridopiiv les and Phanerogams with its associated ce lls, 
and is entirely parallel with the xyh in. llie su ve tubes eliilC’, 
however, iroin the* traclu-iils in being immediately a-sociatcd, 
a] iparently constantly, not with starchy p.ireiu hvma, but with 
parenchymatous cell*-, containing particularly abundant protcid 
conte nts, wim h seem in have a Inaction intimately connected with 
the conducting time lion ol tlu* sieve tubes, and which we may 
call pi oie id-nlis. In the Angiospcnus there are always sister- 
I fells ol sieve-tube segments and are* celled e. omp.i men- cells 
I i tig. Tr /, ivl. 

1 Idle xylem and phloem are nearly always found in close asso- 
ciation in strands « » : various shape-, in .dl the three main orgnris 
i oi the sporopiivtc- root, stem and leal and mrm a connert<*d 
j t issue-system running through the: whole bol\. In the* piimary 
i axis ol tlu* plant among lHc-ruhijdivles and in.mv I Mianeroeams, 
at any rati* in it*, lii’sl lormed pact, the xvh m .iii.I : * 1 1 b : c; * l .ire- 
as .«n l.it ed in Liu* lorui ol acvlmder (stele), with x\ h m occupying 
tlieieulre, and tlu* phloem (in the upward growing part or p ’’ nnry 
si i m) torniing a iu.iiitle at tlu* periphery (tig. 4). In 
. the* downward growing purl ol flmaxis (primary root), 
lieiweveT, tie* peripluTal mantle ot jihlm-m is interrupte*' 

' tlu* xylem e'e >111 ill te» the slirla.ee* of til'* cvllllde 
along (itsirillvi two or (-.omei inn*-) more* ve*rtie a! Inn --. 

Siu h .111 .irraugeine*n1 ot vase ul.u* tissue is called radial , 

■ and 1-. churned vrisl ic ol all roots (ligs. 5 and 10). 'Ihe e vlimler is su r 
roiiu'le d bv a mantle ol one- or more layers ol p.m-iu h vuiatons c e lls, 
t he hern Vi le, and t in* xvleui is g-euerallv se]»ar.ited Iroin 1 lie pldoe'in in 
tlu* stem bv a. similar laver, the mesm Vt !c (col re^poii 1 ing with flu 
anivloM slu*atti in mosses). Tin* penevek* and mesocycle foyellur 
Iorm t 1 u * 1 or. }um tree tissue ol tin* stele in these simplest t v 1 »» 

\\ lu 11 tin* diameter ol tlu* * tele* 1-. greaier, i>.in nehvm.it on e onpnu' 
live 1 issue olten (Hi Upie-, its ventre and is I ret pient ly e died till* J dll. 
In file root tin* iiusne \-di-, like the* phloem, is interrupted , .nd 
min into tlu- pt ric vc h* win re the xylem touclu*-. ihe 1 til* r lii . \). 
Ilu* whole e vlm-h-r is enclosed bv tlu* peculiarly 1 liileivn 1 in ted 
min rnnist < eli-laver ol the cortex, known as t lu* endo -, unis. ! hi-, 
kivei* has It-, tells elou'Iv llllll<‘il and sealed to 1 mu * another, *-0 fe» 
■41e-.il., bv tin* 1 ( >nve rsieni ot the* ia.di.il and trails', er.e wa.ll-, (whieh 
*,« p.irat<- e-.Lc'h cell Iremi tlu* other cells ot the* 1 . v<rj, or oi a band 
running in l lu* o n t re ot t hese, into e orkv subs! am e* (li”. ut \ ) , so t ii.it 
t lie e ndode*rm.il oils cannot be split a pari to admit ed flu* Iorm a 1 1011 
ol ml ere. 1 llular sp.u es, and an ait-tight slualli is Inrun d round flit* 
e vl i nde r. Sm h a vascular e vlimler 1-. tailed a h /'/<• !. !, , and the 

, axis eemt .imtig it i. said to be haplo.t, / -. . In the stele oi ilu* root 

Hu* sli.imls o| tr.u Ik ids along tin- lines where tlu* xvh m bau lies 
' tin* pe rn ve le* are sjutal or aimulat, and are i#ie x\!<*pi e It me-nts 

first lormed when the* cvlinder is deveinping, fad) strand o' 

spiral tir annular fust lonnc-el tracluuls 1-. tailed a pieto whin 
.strand, as distant lrom the metawh m or rest ol the xvleui, v, hie li 
um-.i-.l-, eil I !m k -walled I rat In -id 1 1n - 1 »i t s e »! wlinli it, uM' n m alari - 
Iorm. The t hm w .dh d *.|ur.d or a 111 111 lar t r.n lieac ol 1 h< • prod >x vie* a 
allow of longil 11d1n.1l drelt lung brmi'.'hl about b\ llu-.uMvi-grov.il'. 
111 I< *i 1 g ( 1 1 ol the neighbouring living pan m livru. items 1 ell-. o| a grow 
mg organ. Jiuriiu; Ilu* process tlu- thin wall-, ate -are u !i<- i .i.'ifl tlu* 
turn. 1 »1 the spiral become- pulled ap.ir! without juptuimg tin* wall 
<il the traehenl or ve,-.e 1 . It tin- ]utted Ivpe ol tr.u lual element 
wen- similarly strete he<l its continuously thick'-m-d walls would 

■ resist the strelclnng and i*ventu.illv break. Ibiue sima tracluac: 

I an- only laid down in organs whose growth in length lias ceased. 

, I lu* stele* is called mouartii, dtaiih , . . . p dyarJi a< cording as if 

contains one, two, . . . or many protoxyleins. Wlu ti the- jiroto- 
1 xylem strands are' situated at the ])(,*rij)h(Tv ol the stele, abutting 
on tlu* pern vcle, as in all roots, and main ol the more primitive 
l’te -rn le >ph v 1 e* stein-., tin* stele is .->.ii l 1 1> f >• ■ ci a relt. \Y!nn there 
1-, a single protow lem strand 111 the ee-iure- of the slele*, or when, as 
is more (omiuoidy tin* e .e.e, then* are several prote,xy]e-m straiul, 
si 1 11 at c*< 1 at tin- internal limit ol tin* xylem, the eentre of tin* si tun 
being oeviipu-d 1 ) v parenchyma, tin* stele is endarth. 'this is Tu* 
ease in the steam, nl most Phanerogams and of some Pteridoph vies. 
When tlu* protoxvlems have* an interim dint'* position the ste le* i-, 
mesareh (many Pteriduphytes and some nt the more primitive 
Phanerogam-,). I11 many eases external protophloem, mindly con- 
sisting of narrow sieve-tubes olLen with swollen walls, can be* 
distinguished from metaphloem. 

As the primitive stele of a Ptrridopliyte is tr.u i d upward i 
from the ]»iinuirv root into the stein, the* phloe m be*ioine, con- 
tinuous round the xylem. At the same time the 
stele becomes more lmlkv, all its elements me. reus- 
ing in number (tig. .|). Soon a bundle goes oil to 
the first leaf. Tliis consists ol a few x\h-in eleuu-nts, 
a segment of phloem, pc-rie vole, and usually an arc ol 
cndodermis, w hich closes round the bundle as it detaches 
it sell from the stele. As the stele is truei-d farther upwards it 
In-conu s bulkier, as do the sue.oessiv'e le al-hundlc', wlii< h leave it. 
In many l’te ridophytes the solid hafilosl elc* is maintain'' 1 through 
out the axis, in niliers a central parenchyma or pnmitlec pith 
a new re*gi<#n nf the primitive stelar conjuiutive — ai»pc*ars in 
flu* centre* of the xylem. In most ferns internal phloem appears 
instead of a parenchymatous pith (hg. 5). Sometimes this condition, 


fi volution 
of the 
Steie in 
Ptcrido- 
phytes. 



PLANTS 


[ANATOM’S 



that of ihi- iitiif'hiphU' hapl^>teU\ is maintained throughout i tic* axis. 'I Ik* type o! siphono-dele i haracte list ic ol m.iiiv h-rns, n>. 
adult s triii (/ In the m polity ol irrii'., at a higher level, which an* tmuiil internal phloem, and an internal eiidoilermi 
after flu* stele lias increased great lv in diann-ter. a large-i elh*d sepuritiug tin- vascular coupon tive trom the* pith, is known 
t)uc pdh or medulla, ren-mbhng the cortex in it-- characters, and as a s>deu^<!t .V. The solenoste-le ot the terns i- hroken by tin- 
fjui le diMincI Irotn con|iimtive, from which it is separated l*v deprmure ot each leaf bundle, the outer and iinnr endo<h rim 

irtenud t rjaaenui s, appeals in the lentre. Those successive new joining so that the sb*le becomes horseshoe-shaped and the cortex 
tissues, appearing m the centre ot the stele, as the stein ot a higher continuous with the pith (tig. o). Such a br< ak is known as 
tern is traced upwards irotn its fusi lorrned parts, are all in con a leaf-^ap. A little above the departure ol the leal bundle tin* 
tinuity vwth the respective corresponding external tissues at the stele again closes up, only to be again broken bv the eleparluiv 
|)oi:it <•: origin ot each leat trace (see below). Where internal of the next leaf bundle. Where the leaves are < rowded, a given 
phlo.-m pre-.«*nt this is separated trom the internal <ndodermi, leat g.i]» is not closed belore the next ones appear, and the 
bv an m./e. w/r or " internal peruvih.” as it i-, -.onutums called, so ! < nostele thus baouies '-|dit lip into a number ot segments, 
and tt’om the xvlem bv an n:ttn:a! tresm \\ le these two layers, sometimes Kind shaped or semilunar, sometimes isodi.imetri- 
togetlu r with the outer mesoewh* and pencvele, const it ut ing t In* in eross-seetiou (tig. 7). In the latter case i .uli 
conprnpve tissue of the now hollow e\ hndru al stele. ( 1'lie segment ol the solenosteh- frequently resembh s a iJictyostel} . 
comuucTue irequentlv torms a connected whole with bands ot » haplostele, tile segments ol inner endodermis, pern > cle, phloem and 
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starch;- wlrm-pareyichxmn , whir h, when the X' li m i- bulky, usiiallv 
a[»pcar among the trar.liei.ls, the phloem also o!b n being pene- 
trated bv similar bands of phlorm-puretn hvunt.) 

In th*- other groups of l*t. ndnphvtcs internal phloem is not 
found an 1 an internal endodt nm-, but rart lv. 'J'he centre ot the 


. stele is however til ten orcupied by a large 1 t-lled pith 

i> t P J on ° m resembling the 0 r»ex m structure,' the cortex and pith 
8e> * ( 11 logt ther being c lassed a- nvoHiul tissue. '1V» this type of 

stele li^'ihgU “ground -tissue pith,” w nether with or without interna! 
phloem, is given the n unc r,i phnwdelr 1o <ii- 1 ingiiish it from the solid 
haplo.it!> characteristic of the ror>t, Ili<- lir-f- formed ]1»»i’tion ot the* 


stein, and in the more primitive Ltendnphytrs, of the whole* of the 


mc*socvele joining with the correspond mg outer segments to form 
a nearly concentric structure. Imr this reason a stem in which 
tile vascular system has this type o! struc ture used to be spoken ot 
as pn/ystfhr, the term " stele ” being trails I erred from the primary 
centr 1 1 cvhnchT of the axis ;m<i aj>phe<l to tin* vascular sli.mds 
just described. In this u-.e the term loses. o| course, its morpho- 
logical value, and il is better 1o call such a segment of a broken -up 
stele a mcYistcle, the whole solenosteh* with overlapping leaf-gaps 
being called a dulmJe/e. '1 lie splitting up of the vascular tube 
into separate strands does 1 1 * > I depend wholly upon lie occurrence* 
of leal-gaps. In some forms other gap. ( perforation^ ) appear in 
the- vascular tube placing the pith and cortex in communication 
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In other < use**; tin* le-it-gup-; are very broad and long, the mere teles 
separat 1 il them being reduced to comparatively sleiiiler strands, 
wink- tlno is present m each gap a network nt rinc vascular threads, 
some ul w lilt li run out to tile leal, while others form cross connexions 
between these “ leal-trace " strands and. also with the main rauhm 
merislele-. Km. illy the caulme liuristeles themselves may In* 
resolved into a number ol line l breads. Such a structure may be 
* Tiokc ii ot a- a disserted dntynJ,!,. 

In siim -olei lost elic lcrn*>, and in many dictvo-ueli- one - addii ional 
vascular *-t rands are present which do not lorm ]».irt ol thi* primary 
.... vascular tube. They usually run lively in the pith and 
o .1 oi t<». pj n t lu* primary tube in the neighbourhood ot the 
leal-gaps Sometimes a complete internal vascular cvlindci, 
hav mg the Mine structure as the piimaiv one, and concenti ic with 
it. oil in ■ in file pith, and others niuv appear, internal to the lirst 
(Mnloiun Scumlomii). Junctions of the first internal cylinder 
.or made with the primary (external) cylinder at the leal 
yap-., ajui of t he second internal cylinder with tin* lirst in t Jit* same 
eehdiboui hood (fig. <S). In dietyostelie terns similar internal (dictv- 
ostelic) i. v lenders an* fomid in some forms, and oeeasionally a large 
series ol such concent ric cylinders is developed (Marat tiaceae) (tig.O). 
In sin li i uses the vascular system is said to be polyiyitte in contrast 
with tie ordinary nwnocytlii Condition. These internal strands 
or cylinders are to lx* regarded as peculiar types of elaboration ot 
the -.tea, and probably act as reser\oirs for water storage which 
can be drawn upon when the water supply trom the root is 
iklirien. 

The \asculnr supply of the leaf (leaf-tiace) consists of ri single 
St : .1 1 n l onl\ r in the li.iplost elic and some ol the m. ae pimulive 
siplionost elie forms. In the ** micropliylli »us " groups 
of I >1 endophytes (Lvcopoili.des and Kouisetaies) in 
S ir'ind which the leaves an* small n l, tively to !h<* stem, the 

r ‘ ** single bundle deshne<l tor each leal is a small strand 
whose d* part lire* cau-.es no disturbance in the cauline stele. In 
the “ mu •■.aphyllous ” tonus, on the other hand (lo rn-.), whu^e leans 
a; e larg' 1 relat ively io t he si cm, I lie depart me of the eon cspondincly 
large tt.i< <• causes a gap (hat-gap) in the vascular cylmd.u, as 
already de-A i ib**d. In the haplostclic terns tin* 1 i*.i t ir.ice appe.irs 
ns a '-nrj!'* strand with a fendeiM y to assume the shape fit a horse- 
shoe on >. ross-sei Moil, and 1 his I vpc is also found in th** more pi mii- 
t i \ < • soleno -.telic typi s. In the moie highly developed lm ms, 
asaltvadv indicated, thelcnf trace i*. split up into a number ol si ram Is 
which have the base and sides ot the !r.it-gap independently. In 
tii. petiole these strands may increase m number by brum liing, 
and ; hone h usualK’ mini ibk* to the outline <>t the primitive " horse 
shoe,*' more or le s clal>o rated, they may in some ot the complex 
polyey* tic dietyostelie types (Maraltiaceae) b<* arranged in several 
concent ric circles, thus imitating the arrangement of strands 
toimed m the* stein. The evolution ol the \aseulai structure ol the 
petiole i«n the higher ferns is shikinglv |>ar.dlel with that of tile 
stem, except in some lew special cases. 

I here is good reason to behe\ e that the 1 haplosb-le i primitive 
in the evolution the vascular system. It is found in most of 
those I ’leridophytes whii li we have other reasons for 
Parallel of considering as primitive type*, and essentially the' same 
Ontogeny type is tound, as w** have seen, in .he mdepi intently 
y lJ th . t developed piimitive comlnclmg system ot the moss 
I toy logon}. s ^. m This tvpe of stem is therefore often spoken 

of as funtostclie. In the tu rns tin re is clear evident e that the 
ampiupliloic haplostcle or protostcle siiccei ded the simple (ec to- 
phioic) protostcle ill evolution, and that this in it--, turn gave rise 
to the* snicMo\it:/r, which w.:s ncain succeeded by the dit'fynsfrlr. 
Tolvcyciy was deiivod independent ly trom monoevely m soleiio- 
st elic and ui dietyostelie forms. In tin* tin mu linn ol the stem ol 
any iem i 1 1 . 1 raci eri/< d m the (dull cumlilion by one ol the mure 
advanced types of vascular stria tun* all stages of increase in com- 
plexity from the hapl< * deb* ot the lirst toimed stem to the par- 
ticular condition characteristic of flic adult stem are L-raduallv 
passed through by a scia-^of changes exactly parallel with those 
winch we are led to suppose, Jrolll tile evidence ol»1ailled by .t 
comparison of the* adult minis, must have taken | ha e in the 
evolution ot the rai'e. Tlietc* is no mev -.Inking c.. ,<■ in tin* j>l. m i - 
kingdom of the parallel between ontogeny (d-v elopnie lit ol tla 
individual) and phylogeuiv (dev cr .pme-nt ul the i\a« ) so well known 
in many groups »>i annuals. 

'Hu -.tele oi most I .vce 'jvuls is a more or less modiliee! protostcle, 
hut in the genus Lytnpodutm a peculiar arrangement of tin* xylem 
and phloem is found, m which t he latter, ni-Tead of being 
Aberrant coiilmcd to i pi-npher.d mantle ot tissue, jm ms bauds 

Stelar running aeie.ss the* stele and alternating witli similar 

S} stems of i )an( j s of xvh m (ti.g. ij). Ill Selugmelbi tlicsb-lnr system 


Parallel of 
Ontogeny 
with 

Phytogeny. 


Pteritlo- shows prolounder moeliticat ions, I n m une lm ms w e find 

phytes. a simple protest ele, exa n h-polyu reh ill e>ne* spei i(*s 

(,S. spiunsu). exa re h-dia rch in sc v era 1 (fig. m). Inotlni spixies, how 
ever, a peculiar type of polyslelv is me t with, in which the* oiigmal 
diarch stele gives lisc* to *o called dorsal and ve-ntral stelar ‘“ee.rds" 
which at lirst lie on the surface ol the pi unary stele, but e vent unllv, 
at a. higlier le v el separate *rom it and lorm distinct “ si con- 'ary " 
steles resembling the jniinarv one. Similar cords may be lorincd 
oiij and may separate trom, these* so uiularv ^ elc*., tlms giving rise 


I to a series of steles arranged in a single file' (fig. II). lit the* 
creeping stem ot one spec u , (.s’. 1 \iiiiu) a |)olycytlic solenostelo 
! is found exactly parallel with, that ot tile rhizome of ferns. I he 
gaps in the outer lubul.u su le, hovvev er. are loi mecl by t he departure 
of aerial branch-trace-, instead ot leal-traces as ;n the* ferns. I he 
ftrst formed portion ot tla* stein in all spei ies ol SetdglHr'llii which 
have been investigated. p*isse,-.j-cs an exiii'ih haplostek*. 1 he stele 
of liquid-turn is ot a vei v peculiar tvpe whose* relations are not 
completely cleat'. 1 1 nui'-islh ot .l i mg ot c'jnl.iri li collateral bundles, 
surrounding a hollow pith. The piotoxyiem ot each is a leaf- 
trace, wink* tiie meJaxylcm coiir-isting i *t a right and a k it portion 
limns a cpiite distinct cauline system. All the metaxylems join 
.it tin* nodes into a complete ling ot xylein. d'he whole stele may 
be sunounclc'd bv’ a coiumon external endodermisj sometimes 
there is an liitemal endodermis in addition, separating the bundle's 
from the pith; while in other cases each bundle possesses a separate 
endodermis sin rounding it. At the nodes the relation of the 
endodermis to the bundles undergoes rather complex but definite 
changes. It is probable that this tvpe ol stele is a modification 
of a primitive protostcle. in which the main mass ot stelar xylem has 
become much reduced and incidentally separated liom the leal- 

traces. 

1 >iu ing recent years a number of fossil (Carboniferous and Permian) 
plants 1 1 : i v e been very thoroughly in\ estimated in the light ot modem 
anatomical knowledge, and as a result it has become ^ feJar S * vs _ 

< leat that m those times a large series of plants existed ‘ f ^ Cyca- 
-■' l ‘ structure between the modern ferns 


intermediate 


and the modern Clyiniiosperms (especially C vends) , 
and to these the general name " C ycadoiihces ” has lx*en applied. 
We now know that many at least ol the Cycadolihces bore seeds, 
of a type much more complex than that ot most modern seed 
planls, and in some* cases approximating to the seeds ot existing 
( yi.nl-.. Among the ('ycadotiliees ,i sc-rics ol slages is tound 
leading bom the ptimdive tern protostcle to the type ot siplnno 
stele i haraeli nstie ot the Cycads which agrees in essentials m all 
the SjHi mophvtes. 'file main events in tins transition appear 
to have lx m (i) disappeaiance ol the central xylem of the proto 
-tele and replacement bv pith, leading to the survival ol a number 
of (uiesarch) coiltitei.d bundles (so* below) at the peiiphery of the 
tele; (M pa -.s.igc* liom mesarchv 1u euilarcliv ‘>1 ( hese bundles cor- 
re .itol with «i great mm.isc in secondary t hu killing ot 111 * stele. 
Tin* leave , ol 1 1n* more ]Hlimiive llienibels ot (111*, series Were entirely 
fern-hke and pn^scs-ed a Uni like vascular strand ; while* in tin* later 
members, ini biding the modern Cycads, the leal bundles, remaining 
mi. i Itei tod bv si i nudai v tin* killing, ate mcsnnli, while those* ot the 
stem stele have become eiidanh. 1 1* sides the t ypes forming fliis 
senes, there area mimbirol others (Meditllose^e and .tllied forms) 
which show numerous, ot ten very complex, types of stelar sti netting 
in some cases polvsf elic, w hose origin and relationship w tth the* simper 
and better known types js treipienllv obsc tire*. Among the existing 
Cycads. though the type of vascular system conforms on the whole 
with that ol the other existing seed plants, peculiar st inclines are 
ot t en tound (r.g. mdu a t ions of polyslilv. liecpteid neeui mice ol 
extra stelat concei.trii bundles, "anomalous" second. nv tJiicken- 
uig) wlnili mall these complex tyjxs ot stelar structure the 
losal Cv T cadoliliL es. 

The iv’pieal •'tiuciun* of tin* vascular cylinder of the adult 
primary stem in the llymiiospei ms and Dicotyledons is, like 
lh.ii ot tin lughei teins, a Inflow evlmder of vas- ^ 

nil. n tissue enclosing a central parenchymatous pith, ‘ ” r j e .° 

i hit . unlike the Inns, there is in the seed-plants no in j. n 

ii, . * . Seed-plants. 

ternal phloem (exc e]il as a special development in 

cri tain tanulies) and no internal endodi inns, t he xyk ni .md }>Iiloem 
also, rarely loitu peifectly continuous la vers as they do in a soleno 
stelic tern. I lie vasiular lr-sue is tvpn.dlv separable into distinct 
tnllutirul bundle * (figs, i i ;), the xyh in ol which is usually wedge- 
shaped m ctosssedioji with I lie ptoiovvlein ih mints at the* inner 
ext i emit v, while (hi* pliloi m tonus .i band on the outer side ol tin* 
xylem, and separated from if by a band of lonjimctive tissue 
{nu'dulcsm). These collateral bundles „n e -i paiated trom oik* another 
l)v r bands of conpmciive tissues luted /'t /unity medullniy vuvs, 
which may be ijmte nanovv or >i coindi i»ibl<* width. W hen the 
pith is Inigo ci lied, ihe xv*h ms ol the bandies are sepal at ed fiom it 
by a distinct laver ot c i.n|iim tiv i* tissue called itie endoiyile, and 
a similar layet, tin* (utieyth, --ep.irales tJic* ]>lilot*m from tin: cortex. 
The mm r layer o! tile cortex (phloenliumi) may form a will marked 
t ud'idrrnns, or dill**r iji -ither vva\ T s liont the rest ot tin* cortex. 
The pern yc leg medullary *mvs. endocyile and nn -ode m all form 
parts ot one tis-an* sv*1i*ni, tin: external con j mu five, and are only 
topographically sepanble. The external eon pine liv e ts usually a 
living comparatively small << 1 1 < d tissue, whose cells are consider- 
ably elongated m tin* direction of the stem-axis and frccpiently 
i out. mi abuinlanl -'.arili. ten tin regions ,.| it, particularly the 
whole or part of tin* perirvc.li*, but j-ometmu.-. ;•!-«» the endocycle, 
are typically convert* d into thick-walled liard (sclerenchymatous) 

1 issue* usuallv id tin* j roseinlivunaloiis (fibrous) tvjie, which is 
important in -Mvug! In ning tin* Mem, particularly m enabling it 
to resist, b^udiwj t.fmuis. The relatively penpheial position in 
tin* *-t i*m ot the pin* ycle is nnjimtaiit in this connexion. Various 
o ecudary u.mslc.n* (sec p. /.j t / .'Lu ansc in tile external conjunctive. 
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M st «>f tin* collateral bundles of this s]irrn\n|i1i\ t ic tvj*o ul 
siphono-teh* are leaf-trace* bundle--.. i.c. llicv can he truce-el upxvaiels 
from anv gixen point till they aie leuuul to pass out ut the* t vlnido, 
trawl thiough tin* cortex of the stem and enter a lent. Fin* 
remaining bundles {conipcnsuti'Oi bundle *0 which go to mike up the 
cylinder are such as lia\e lira min si oft from the leaf-traces, aufl 
will, alter joining with others snnilarlv given oft. Lhemsehes form 
l he traces of leaves situated at a higher lex el on the* ste*tn. Tuteix' 
c a uli tie vascular stiands (/.<-. conlineil to tin* stend such as are found 
in the diet x'O'-teh's of loins are rare in the- iloxxenng plants. The 
leaf trace of anv gixen leaf rarelx* consists of a single bundle only 
(itwlitscicuLn ) ; the numlier of Lundies of anv itm ii tiaee e- always 
old; they may either Ik* situated all toget her before they leave 
the stele or l hex' may be distributed at interxals round the* ste-U*. 
The lnediati bundles of the trace* au* typically the hugest. and at 
any gixen level ol the ste in the* bundles destun d tor the next leal 
above* aie as a whole- lurgei than the olhei ■» which are eh-simeel 
to supplx* higher leaves. LiJ?-i\ips are* lot med in essentially the 
same w.lv as in tin* finis, but when in tile case ol a pluritase lcular 
tiaee the bundles arc* distributed at intervals round tin* cximder 
it is obxiotis that several gaps must be formed a- the dute-reiit 
buinlles le‘.i\e‘ tile stele. Idle gups are*, howe*\e*i. often Idled us 
they are* tomied by the* dc*\ e-lopuniU ot e’Xteiual ce>u junctlVe* tissue 
immediatelv above* the points at which the bundles begin to be*ml 
out ot tile si eh*, so that diuiplx* defined open gaps such as occur in 
fe*ni-stch. s are* but raielx* met with in lloxve*ring plants. The roii- 
s 1 1 1 u Liuu ol the* steh ot a tloxxe-nug plant enure ly limn endaieh 
c ollatetal bundles, which ate either tlieniselx i s leal tiaee s or xxill 
foim h. af ’ ra.e e*s . 1 1 1 ♦ * r junction with other similar Lundle-s, is the 
great characteristic of the st<*m -stele* ol doweling phmts. fin s* 

« ollateral bundles an* obxioiislv highly lmlix iduali/eil. 1 he* external 
C' mimic live tissue is ot t eii arranged m relation to e-aeli bundle m-ju 
ruteiv, tin* penewlu: Fibre*-*. tor nistaue e-. alreadx' ivte-nvd te>. being 
often contiued to tin bands ni peiievelie tissue* abutling on the 
phloem of eac h bundle, while* tlneortcx and pith frequently foi til 
ra’-s in tin* interxals between the adjae ein bundles. 

In some e i - rs this iudi\ id unlo «c t nm is uinnd fur ! her. tin* corf e-\ 
and pith becoming continuous between the* bundle's xvhieh appeal 

, . . a isolate*.! st rands e m- 

Aberrant 

Types of 
Stele In 
A n trio- 
sperms. 


bedded in a ge IH rnl 
ground tissue J-.u U 
bundle* lias its own 
imestnnnt ot tissue 
corresponding with 

external conjunrl i\ e. mu! now 
(..died pn itfesm. Idle* bundle s some- 
times keep their arrangement 
in a run; corresponding xxitli the* 
stele, though the Continuous exdlll- 


i In the* stems ot many wafer-plants vat ions stag- ol l eduction 
j of the xnscular sx'stein, especially of the \\dem, au met xxilh, ami 
j x*e*i*v often this re-diietion leads to the* format ion ol a 
compact stele in x\ Inch t he individiiMlit y of thesepnt ate „ 
bundles max* be* i-iippie*ssed, so th.il a eloseei cxdimh r a P ° s c c 


’ ot x\ lent siitroiiuds a pitli. Tin* phloem is generally 


Type. 


iinreeluceil, .uni tiu*re is uoimally a well-marked elide dermis (tig. 17). 



dcr no longer exists (spee n s of 
Ix.immculus). This condition u 
known as uttlw In .some a-teln 
Mi ms I \\ mpli.n aceae) tin* number 
ot bundle-, is great lx- me reused and 
ll) ex' .'re static*! ed throughout the 
ground 1 1 - -lie. A " poly -.u in ” e on 
dition ari-es in some* me mix rs of tin-, 
older bv ih<* as-.ni ialion ot e oll.itei.d 
bundles round tominon cenires. A 
’-imil.ir phenomenon i-> seen in txxo 
"•id. lx* si-ji.ii.jU-d ! ! < J 1 e I a of flower 
in.- plants : l'limuli ^ Aiuicuhi am l 
(litunrr i ( I l.doiag* ae). 

1 he • Iilonoe ot \ ledons, nm* ol ihe* 
primal v dixi.ioiis ot an jiosji'-t m 
tvpi'ally jmsvs, la 1 ee 
lc'aves with broad 
sheathing base-, 1 onlaiu 
ill'-’ a X'ery great iminbei 
Idns results in ill** 
bundles prese nt at an\' 


-) 


MdlS 

Flo. e. -Tiw 
I'.sed vasctil.u 
• *n. 

. Annular v»-- • 

. U-ieelo -’. 

, I nt. 1 1 ( 1 !n!;ir < 
, fit ’ 1 it w - 


■.mill 


t-i lion 

of a 


of It,, 
moil. 1 


M onocoty- 
ledonous 
Type. 

of bundle- 
number of 

given 1< \ e l » j t the stem being en.»r 
nioudy im reused. I hese bundhA 
are -1 altered in a definite* though not 


ul. 


T'.i, si. \r.-tui-.-s eeirlun coinpanyingcom- 

0 / s- '« r \/< -1 |><Ti.l-sm. 

/>, .'■Mtiiniimli ig ]Kirc*Jn.l]ym:e. ("niter 
r«-lls n of t ti*. I .until'; an- pan * 
in. a. . 11 / m.uk-. the iiiiK-i .l it- of 
l j .»* !>u tiel!< . 



ein lallx- a 
takes the; 

Sielar 
'Tissue of 
Leaf and 
Root. 


-.ijpeiiu ially obx ions order tluomdi 

the < oil J lllle lie e tissue- of the* stele-, 

which 01 e a pi< s nearly the xxhoh* 
diailK'ter ed the stem, the Cottex 
being reduced to a very narrow 
lax-er, or ehsajipe-aring altogether 
(fig. \). i'he mass ol ( oniunctive 
ti -an* ele-vclope-el as a large- celled 
“ gtoiind tissue," and round e.itli 

bundle* there- is a “ priuh sm ” which 
is often fibrous (tig. Mf- . ll is jeos.ibh* to suppose* that this ron- 
dilion is derived from the asteiic conehlion alreadx' le fe-ired to, 
but the exielencc fell the xxhede* h*ad-. In the* e emciusion that it has 
arisen by an men au* in the* number i.f tie bundles xvit lyn the* stele, 
the individualit x' of the bundle asserting itself after its escape from 
the original bundle-ring ol the primitive; cylinder. 


In olhei cases the* re-duciiem goes mm li Juilher, till t he e-ndode 1 mis 
ex « 11 1 nail \' eoini.s te> surreal ml nothing but an intercellular ehaimei 
folirn-d 111 pine e e > f thoste lal' tl-suc*. 

Ill tile* blade* e » f a tvpn.il hal ol a vascular pl.mt 1 
linn plate of as-umlnimg tissue the x.isiular sx'--t<i 
lorm e it a number of se-paiale*. u^uallx' bi.uie lung and 
anastomosing .strands. Ihese*, xxilh their associaterl 
st e.-i eoin, I01111 ;i kind of liaiucxxoik wiiu h is ot great 
impoi tanee in »rt mg the* me* -.oplixil ; but also, .ind 

chiefly, t h< *\' ptoxiele* a number < • 1 eh.iiimls, jmir- 
t luting ex ei \* jiait of tile* ie.it. along xxlmli xxal'*i ami (lissolxed 
salts art* toiixt-xs-d to, and ela bora te-el Jenjd.sub.stajii.es lioni, the 
nie'sophx 11 I ells. I he* | >11 1 ie lie - -.* t e ill is of 
C 0111 •'«* e onllliuous XX It ll that ot Ihe jiellole 
and st* 111. The h*at bundles ale alxxays 
cHater.il (the* ])hloe*m being luriK'd down- 
wards and ihe* xxhin ii|)xxaolsj, exe-n in 
lams, xx lie ‘I e- Ihe pelieilnr st rands are ce m- 
ce-utric, and tlu-x* have* Ihe ejrdmarv im-.o- 
elesin and peiide*sin of the (ollalei.d 
bundle*. The- latte 1 i-. oti« n si 1 - u/ed, 

e - jH-ciallx’ opposite* the* phloem, uild 1 o a 
h* CXleilt opjiosjtc* the XX'h 111 , .'IS 111 t lie 
ste*ni. As a bundle* is tiaced towards 1 1 s 
: blind t< i initiation ill the* inesophvll tile* 
pe-ritlesimc .st'-re-oin first eli-ai>j>ears, the 
-ie\ c*-tube*s ol the |i]iloe*m aie rejilaeeil b\' 
l naiiow elongated parent lixina. tells, xxlmli 
soon die* out, a ml the bumlh* e*nd s with a 
, Strand of 1 1 ae.lleiels f e»verc*e| by t lie.* \ dlloeo 
termie sheath. 

'I'lie* Mine turn of the* stele- of (he prima r\' 
root as it is found m most IMe-i idojehyle . 
and iii.i n v 1 MiaiKTOganis has lx < n alre-ailx' 
e le -scribe *e 1 . The radial stimtme i . cliar- 

, acteiistic e>l all roof ste-les, which have* in essi-ntial jioiids 
a icmaikablv uniform strut inn- tin owghonl the \ascular jelants, 
.i fail- no doubt larce-ly dependent on Ihe \eiy uniform con- 
ditions under xx hicli ih<-v hx<-. While 1 h<* steh* of the primary 
loot in belli ( Ivnuiiisjiri m , and Angios|)eims is usuallx* elian.h 
ter let i are li, the large* prnuarx' loot ->|e h-s of many adx t-nhlious 
reeots art* lreejnenlly jeoly.iuh, seeim limes with a \eiy large* 
number ot protoxyleinx. Sue h a stele seldom has the eentre 
filled up wilh xylem. lliis being replaced bv a large celled 
jell h, so that a siphcuiostelir. sti net lire is aeejiiited (fig. t.). 
Sometimes, however, the centre of a bulky loot side has 
1 strands of inelaxylem (to which may b(* add<d strands of nu'fa- 
i phloem) scattered through if, the* mterxl ie es being filled with 
; e onjiinet ix*e. The con j uric ti\’(* of a root -steh* jeossessing a pith is 
1 often seleri/ed Ijetxveen ihe pith and Ihe jx-iieyrh*. Somefmies 
all the parenchyma within the stele undergoes ilns change. In 
the- roots of some palms ami orchids a “ jjnly-d ehc. “ strucLuic 
obtains. 

; In certain families of Angiosjjorms a peculiar fissile, called latiri- 
j /crons tissue is met t \x ith. 'Fins takes the lorm of long usually 



l‘ i'i. 1^. V> I lii. 1 1 tiun of 
.i J ’.iliii-a. in, sli.nciug tilt: 
\.i cul.u I.iiiiiIIi-., /•■, imciiig 
iiiw/a.ls .end t lieu mitw.iul-.. 
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c brain ln d tubes which r:il t* the nlhcr 1 issues oi the 

L m :ii.l\ r in a lnntcilmlin.il flin t ti< .11 . Tln’v posse 1 *-, a delicate 
1 .’ wr ni protoplasm, with numerous small nuclei lining 
tin- walls, while tin- inleriur of the tube (corn spondmg 
willi tin- Cell-vacuoh ) contains a fluid called lute r, 
I aii « in 1 ilsiun ot line granules and drops of very various 
appended 111 a vvateiv iiiediuin in whudi various other 
1.1 1 1 ■->, sugar-, 1 libber producers, tannin-, alkaloids ami 
dissolved. Ot the suspended substances, 
drops of resin and oil, proteid rrvstals and 
mentioned. Ol this varied mixture oi sub- 


Lnt id ferous 

' i.'iSUC. 

• s usistiivj < 
sub-tames 
" ib- ! am e 


in 


en/viiu 
m of t louti horn , 
tli plains 111.1V be 


MU l - 


ne an 


undoubtedly 
tissue), otheis are 
>thcT words txcrtlu 
( nit 


A 


Vi 


i( 




r'T 


I 


ii 


"S 


T i.a.iTl nifli, I 


< > i)l\ oi 
t .. 1. in'. 
d> »\vn. 


, \ 1 .'ll |. rl:| 1 if 1 

.. I ,. ,1 s -Ii • . x. I 

.1 .1 I ll| iln iilu.i. ( 

' ll! c.eae, Ac 
but the 


['Ltslu ( i.c . ol use in constructing 
apparently c inl-pi odm Is of mela- 
, 1 1 it n it* 1 1 thev are not actually cn si- 
ft nm the plant -body. The relation 
<1 tin* lain ifenms tissue to the assimi- 
lating tells under which 1 h* v often end, 
and the fat t that when 1 this tissue is 
richly developed the conducting paren- 
chyma ot the 1 bundles, and sometimes also 
the sieve lubes, are poorly developed, as 
well as various other facts, point 1 <> the 
conclusion that the lath iferous system 
lias an important function in conduct- 
ing plastic substances, in addition to 
at tun* as an ext retory rcsci v oir. As a. 
secondary tunc! ion we may recognize, 
ill ecs tain cases, Iln ' power ol closing 
vvoumls, vvliifh results imm the rapid 
coagulation of exialed latex in contact 
with the an. The* use* of eeit.im plants 
a.-. lubbt r produce 1 s (notably Hrvrti 
biu^diensis, 1 he Lara 111 bins pee) de- 
pends on this propel 1 \\ The trees arc* 
lepulai lv tap] »ed and the conciliated 
latex which e\udes is collected and 
wmked up into rubber. Opium is ob 
t nine -cl fi om tile Pit ex oi the opium poppy 
(I'ajhfVir .suiinnft rum), wliith contains 
tli* alkaloid morphine. 

T.at icilemus tissue is of two kinds 
(1) lulu ijciims cells (c neuoc yt • s) (lip. 10) 
vvliu h bi.mc !i but clo not ana Idiium , and 
the apic *'S ol which keep P*ce ill their 
growth with th.it of the' ol her In sues of 
the plant ( Apnc ynacne, most knphoi i «i- 
aceae, A’c ) ; (2) lolit thtousvi ■ s els (lip. _**>) 
v\ 1 1 i < 1 1 are f irmed hum rows ot mm* 
sfc'indic c«‘lls t the walls separating the 
cells breaking clown, so that a network 
<1 lal 11 i i • r« ms tubes arise s (Lapavei- 
acea.e, litre.’, Ac ). 1 n sonn • c ,iscs ( J Ilium, 
Ac ) row- of ci!l-, v. Ph lab x-like conic nts 
walls sc'] xirat in, g the individual cells do not break 


W 


m \ i r it 

1 > P* 


The 1 m ul v of a vascular plant is d* v eloped in the f.r.-,t place 
fr- repent'd division ot the fertilized egg and the pioulii oi 
nevciai- ^ u ‘ P r< <»f division, The body thus iormed 
men t of is called the embryo , and this develops into the adult 

Primary pi. ml, nut |>v continued growth <d all its parts ar 

i issue. jn a!l -u', intiil, l>ut l>v loculi/. d 1011 of the rep unis o ! 

< 1 il-chvi.sion and growth, such a. localize d region bring called a 
^r'ociui’ This localization teles place first at the two 

PTe ends of the primary axis, the (leaeviidinp' part of which is 
the pritnarv root, and the^uscendiitL* liie primary sl'.oot. Jailer, 
tin* axis branches by tlie lormalion of mnv growing -points, and 
m this wav the.* complex system of axes forming the bodv 
of the uidinarv \as\*nlar {dam is built up. In the flowering 
plants tin' embrvo, idler developing up to it certain point, slops 
growing and rests, i*nelosecl within the s-Tit. It is only on 
“ g'Tininat ion " ol the latter that the development of the embrvo 
into tin- free* plant is bcyim. In 1 1 it* Pteridopliytes, on the other 
hand, development from the (\yy is eonlinuous. 

The triple division of tissues is laid clown in most rases at a 
very early peiiod ot development —in 1 lie* llnwermp plants usually 
be IT re the* resting stage is rc-ached. In many 1 ’t ei nlophetrs the 
fir si leaf is fornu-d very early, and the first vase ul. if strand i* 
de\ <'k »ped a t its base, n-m.dlv becoming ecml imious witli tin- ryliiuhT 
ot the root ; the* strand of tin* se cond leaf is iormed in a similar wav 
mid runs dow 11 to join that of the 1 11 si , so that the stem stele* is formed 
bv file joined bases of the 1 leaf-traces. In otlu r cases, however, a 
continuous primitive stele is developed, extending from Ihe primary 
stem to t lie primary root, the leaf-traces arising later. This is 


corre lated with the comparatively late formation and small develop- 
ment ot the first leaves. The evidence scarcely admits ot a dec ision 
as to which of these methods is to lit* regarded as primitive in descent. 
J11 the seed-forming plant s [PJunu 1 ugoim) one or more* primary leaves 
(ifivlctluns) are already formed in the restinp embryo. In case's 
whei e tin- development of the embivo is advanced at the resting 
period, trace s mil from the cotyledons and determine the symmetry 
ot the stele til the primitive axis, the* upper part ol which often shows 
stem-sti uctiire, in some respects at least, and is calk'd the* hypocoty- 
lodoiiat y stem 01 ivf'ocotyl, while the lower part is tile* piimary roo 



[i''u\c(i). 'u other (/vs the roo! s’luehrre ->f the sb-ic* continues 

l.p to there#,’, led* *. TV Jlode, tllouph tin J 1 \ ])0C ol s 1 is still lo be di.s- 
tinpui dn-d iioiii tin jitimarv root bv the < li.nac'l er ot its ipidennis. 
( *n pei min.itn n of the seed fin- radicle* Inst prows out, inci easing 
in -l/i* a-, a whole, and soon adding to its tissues bv cell division 
a 1 it a pic a I piov. me -point . Tin livpoc < *1 \ I usually eloiip.it es, b\ r its 
c c. 1 1 s iiu 1 c-.c -inp veiv i'rc..tlv in the lom-it udmal diiection both in 
liunihei and size, so fh.it ihe cotvhdous are r.ti-.cd into the* air as 
the* first, foliage lea \ c*s. l erthei piowlli in Icnplli ot the stem is 
1 henceforward con lined to I he a pn .d prow in- T point sit ua t rd bet w ecu 
the eot yk duns. In otln r c.ees tins plowing point becomes a* five 
at oiu c*. tln-ie bc-inn lit 1 1 « ■ or no cjonpa l ion oi tin- by[)oc »»tyl and Ihe 
c ot v'kcloii or col vleduns rein lining m t In* * cod. 

The structure of lie* grow mg point - or spiral meristmis varies 

a single, 


Growing- 
points . 


much in dillerent cims. Jn most Piendojjliyte.s there 
large opuul (ell at tin* c-inl of each siem and root axis. 

This usually has the form oi a let 1 aln-dron, with its 
base occupying the surface* el the body of the axis 
and its ap« x pointing toward.-, I hi- interior. In tin- sb m, segments 
arc* sueiesMvelv cut oil fn»m tin* sides ol tin* tel rahedmu, and by 
their siibsc'fjiu nt division the* body of the stem is produced. Jn the 
root exactly tin* same tiling occurs, but segments ate* cut oft also 
fn»m the base* ol the tetrahedron, and by the division ot tlie.se 
the roof cap is tonned (fig. -1). In both stem and root eaily walls 
Separate the* cortex from the stele. Ihe epidermis in the stem 
and the surface layer ot the* root soon becomes dilterentiated from 
the underlying tissue. Ill some Pt endophyte stems # tJie apical cell 
1- wedge- shaped, in others prismatic; in the latter case segments 
are cut olfatrom the end of the* pusni In rued towards the.* body of 
the* stem. In other cases, again, a group of two or four prismatic 
cells takes the place ol the.* apical cell. Se-mcnts are then cut off 
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from the outer sides of these a: !Is. hi most ot the Thatteio- 
pam> the ^01 punum) h:rnsU»i. instead ot consisting ol 

a. Mnyle apical cell or a j j, i • • . . ; • «>1 initials, is straiihed — .*. t . ihe re is 

P Fl> - 





| the (liiirimtiatioii of leal bundles. which tvpicallv beyim. ui the 
! iuM‘ ot l lit ■ kvt .mil i-Nlcml.s upwards into the* leal and dowiivvanis 
into tin st em. is the in st plu iioinmon m the development oi vascular 
tissue, and is M-eii at a lusher level than the loimition ol a stele. 
The latter is produced (e\i ept in east s of lompleo astely where a 
eylmdet is never form* d) utter «l number ot h .if-trac i • h. i \ e .ippe.u i d 
on ihtterent sides ot the stem sons to hunt a i in leas seen in truii".- 
Velse section. the spaces intervening between adjacent bmidh s 
biviuniii:; bridged bv small -relied tissue closnr, the t v limit -r. 
!n tins tissue tresh bundles max' become dilterenti ;ted. and wli.il 
remains ot it becomes the lays ot the lully loruud stile. Many 
uhs exist which arc- mtc i iueihate between the two ext nine tvpcs 
described. Ill t liese the *.t ele beeollles obv ions 111 li.nsvelse action 
.it about tile same level as tliat at which the first hat times un- 
developed. Wheie a l.irye e elled pith is developed this ohm 
becomes obvious very early, and in some eases it appears to have 
sepai a t e nut iuh sit ualed below t hose ot the hollow \ . si ular c y linder. 
In some imsc-, when* there is apparently a well-marked plenum 
at theapex. thn is really the yoiiin; ] > 1 1 h . the distinct <nn belw« ‘‘ii .he 
stelar and coi tual initials, if it exists, beniy, .is is so otten theiase, 
impossible to make out. The* vomit* tissue ot the delur cv linder, 
m 1 he case* ot t he modified si phonos tele c hai ac lei islii ol t lie die ot vle- 
dom >iis st i m. dlllers 1 loin the adjoining pit h and c or ! ex m ilsiuirniw 
elony..nd cells, a chtleicnee produced bv the st i >pj u : ; t; of t rati-wcrs* 
ami tin* incieasc’d liet|iieniy ot lom;it udinal divisions. Tlu-’. is 
espei lully the case m the youmj vascular bundles : !h*iin Iv c s (</,■>- 
The protoxvlem and piotophlue ru are developed 
a lew cells trom the timer and outer margins res) -ectiv eiv ol tin* 
de-mu >;;c u stiaud, the de-iiloyrnic tissue 1< ll ov ei l;:\ my me to t he 
*-i *mi!c nt s of endue vile and p« ru vch* capping the . '(indie, l>ilki- 
cnn.ilio:i ot tin* xvk-m pro_,re ,m-s onlw.nds, ol trie ] lilocm mw.n Is, 
but tin- two iiv.iii*-, ncuT meet in tin* c< nln*. Son • *1 1 1 hi s d« \ < *b m. 
aunt slops altogether, and a Liver of uiidikeu-iil ia ! <d paieiu hvm.i 
i tlu niesodesm i is left bctvv < « n I In m ; or ii m.s y i ( ml mm* mdi limiclv, 
ihc iti iVi'u! celo. loipmy p.u e by then tangential d'visi«*u with tin* 
dtliei'ent lation ot t ts-ue on e.wli side. In lhisi.e.e tin* toimafk*noi 
tin primary bundle iu^i ■> stiaiyht no r into th«* torm.ition nj 
-e.ond.u'v li-^ue by a cambium, and no line can 1 m* drawn Im 'wet n 
j the Jan , .'iic'is.ms. Tin* ciilli n m;..i ion ol tin* a< lat aeremn. h:< h 
' c.s'u. ]i ' : L tlu* lorm ot a schrized pern vile. and may < xiei.d 
! to ti? t udoi vi b* .-ml parts ol tin* tax’s, takes plate in most u 
la’ tain tin* nam.if.oii of tin* primary v.isiulir a rand. In tin* 

: v e ; y t rc 1 1 u*. ii t. ca-w*-. Vv ln*re ihe bundles have i uu-iderubh* mdi\ tonal- 
ity. the nbrotis “ peru v die ” cap vary dearly lias a common onym 
, from tin ->a:m* sti.md ot tissue a-, t lie v .im ular element tlnumelv c-,. 




ti,.. i-.-.is. r . 


Ill sue h c a-.i -■ it i . pari ol tin- pi t u lesin oi sln ath oi elongated narrow - 
cc-ih d 1 issue surrounding the* iudiynlu.il bundle. 


iii'-o :'.an «nu* layer of initia.1-5 tfie. z*). riirouyhoul the \n*_i>> 
d" t:* 1- ’ tin* t pi let mu ■> <>t the -.Ian *r o/t :mntc*s from s-parate iniliab. 
whiih 1 n vet" d ! * ■ n I< tanv'T.l i.illv, soihat ’ h- • ”ouir* -h >ui is covered 
by a .tilde layer of diwbiik; ceiL, the cV, //-...vyr **. lk-low litis are 





(After F>c L.ii ',. ; . Viv /, tV- : v p> i. tj-.- ,n ) 

f .. ..— Mo... I ,1 ti , i «>f t:,< * • i • o : : i I '■ .n* . t i ! .• se m ,,f // yp, lY , : s 

•> o i-ij laanv-i.iy* m.-: .i.* i. *• .. (- .) 

the initials of tin* <.e-o \ and icntral tyh T ;d«*i. Whether these a.'- 
adways ia layers whu h o-m on separate is not known, but it is certam 
that m many cases Hue li layi is cannot be disliiM.;uished. Tin-, 
however, may be dud to irregularity of division and displacement 
of tin* cell, by irrey Ultir t » n ions ck stioviim tin* obvious luyeied 
nrivin^enu at. Tn sortie i.e. there is a pcTtictlv detimtc* line of 
separation between tin* yoiin.*; < vlmder Iplrvumr) and v'tiuip' cortex 
{ju'nt'lrm i . the latter having one or more layers of initials at the 
actu.d apex. This dear* bcparat ion bel wien penhh ni and pk-romc* 
is mostly found in platfts who-c . 1 * in ape x forms a naked tone, 
tin* leave-, beim* prod ii< 5 t*d relativ.lv late, so that the stele* ot tin* 
votin'* stem is*»bvioiis above* theyoim ■< j. af-traces fli**. Z 2 \. Where 
the le iv i -> are developed early, lin y oin-n ipiite ovet.-hadow the 
actual apex of the -tom, and the rapid 1 . .filiation n 4 leaf tissue 
disturb-. 1 1 n* obviousness of. and peril. ip actually destroys, the 
stiatih* <! arranyemc-nt of tin* shoot initials. In tliis cast* also. 


I In* separation of laveis in Hie a]>ical nierid'-in of tin* root ts 
usu.-lly v ei y much mole obvious than in that ol Ihe stem. dm 
out. rmosi is the i iflv/'h I'i’cii, which ytves ri to tin* root-cap. and in 
1 m o! . ledon, to the pilih nuts la ver ,.s wdi. The ju-rih/ciu. one 
Cell thn k tit tile* .Lpex. pi (»d in c s the cortex, to which the piliferous 
layei b-k«u_;s m M. uioc oi v 1( di .us ; and tin- />/cj uur, which is nearlv* 
■ ab\.,vs sh.i’ plv' separated toun tin pc ribh in, ytves rise to tin* \ asi'nlur 
1 cvhnd--. Ju a f. 'V i.is< s tin* boiiiukifies of the dilfoieiU layers 
: are n.n tiai. able. I In- j.roto.v vlenr-. and tin* phloem stiands are 
! develop! d alternately, just withm tin* oubr limit of the youny 
! cylin 1« r. I! ii * ddlei cut nitnut «»1 nu taxvh m follows ar. onlinij to 

the t\*jw uf roni-sb ]<-. ami. finally, any slerecin there in. tv be is 
develi »i m -(] . 1 )i I ten id lation is vety much more rapid i.r. the I issue-, 
arc* conipl *l( ly tunned much neater to the apex, than is Ihe case in 
tin .stem. 'I his is owiny to tin- i I> mya t im; nyion (in whidi proto- 
xd' m and piotophloem alone are dilleti nii.tied) bemy viaiv’ mudi 
•*h *ri « i than in tin* *-.ti in. Ihe mot liairs yrnv out trom t!u* 
c -lls ot tl).* pihleimt.. layer mmiedialdy heiuud the c-lonya i in-.; 
reejiai. 

Tii* ‘ branches ot the stem .in.e by multiplication of the cells of 
the* i pide, i.n ,i nd cortex t a yt v .-ii -pot . at v in;; rise f . » a prut ub<*r 
ance, at the end ot whu h an aj>i».tl uieyistem is established. 'die 
vascular system is emun < tei| m v..ruii;s w.ivs witli that ot the 
parent axis by the* dill, n nt ial n>n ol biindk'-comn'Xions actoss tin* 
i.jitex ot the* litter. This i-, known a-, rxo^i iuanch-loiination, 

In tin* rout, i>n 111 .* oib< i h.,nd. tin* nriyiu ol Inane lies is t'ju/i >‘U’ i>i'H s. 
Ihe i ells of the jie.n 1. , u iiallv' opposite a jrrotoxv’h'm strand, 

! divide t.myent 1 . illy ami ,\. r- e to a new ymw iny-point . 'die new 
lout .Inis l .ul down but tow-, throuyli tin* coitex ol the mother-loot 
and finally i :ru*ryes into ihe soil. i he connexions ol it, stele with 
til it of the* parent axis are ma.de* across the pern vch* of the latter. 
Its cortex is never in connexion with tlu* cortex ol tlu* parent, bin 
j with iis p< iicyck. - hlvrnt:h<>ns n>,,( s, .an-my tiom stems, usually 
i t.iki* oriyjn m tin* pc-ncycle, but soinelmies from other parls ot tli 
| co:i|unc l ive. 


In most of the existing Tteridophvtes, in the Monocotyledons, 
and in annual plants amony the Dicotyledons, there is no 


further p'rowth of much structural importance in the 
tissues after differentiation from the, primary mcri- 
s ten is. Hut in nearly all perennial Dicotyledons, 


Secondary 

Tissues. 


j m all rheotyledoru^is and i^yinnospc rmou.s trees and sliruhs, 
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and in fuss:] Ktoridnnhytrs belonging to all the great groups, 
'•ertaiu layers oi cells utnaiii incn.sUmatic among tin permanent 
tissues, or aller passing through a resting stage reacquire ineri- 
sieinatic properties, and give rise to sccmntary tissues. Such 
merist einatie hivu’S are called set nndarv meristenis. There are 
two chief secondary meristems, tin* iambi urn and the f>ht llogt n. | 
i he furnation ol secondary tissues is eharaeterist ic oi most . 
woody plants, to wiiate\er elass they belong. Kerry great | 
croup or phylum of vaseule.r plants, wlien it has Lceome domi- 
nant in t he \ egel ation of the world, has produced members with , 
the tree habit arising by the formation of a thick wonclv trunk. 
:n most eases by the activity of a cambium. 

The cambium in the Ivpical ease, which is 1 »y lar tlie most 
ireijiunf, eontiimes the primary <!illen nl l.it ion of wlaii and 
t’lilotm ei the dcsinogen strand (see above), or arises in the resting 
ine*i« h|c-.i . i or mesoeyelc and adds new (secondary ) xylein and phloem 
to the piimary tissues. New tangential walls arise in the tells ! 
\\ 1 lit 1 1 ai the seat ol tambial aeti\ it v, and an initial liner oi tells ' 
i ' e- t.dili hed w Inch t ut -> oil / / \yuc mother 1 1 it s on tin. inside and out- 
:-ide, alti rnab-ly t outnlml ing lo the x\ 1» in and t<> the phloem. A 
t i*- -.ne nil it lur- cell ol the xylein ma\ , m the most advanced 1\ptv, 

Ol I hcotv Icdons, give rise It) ( : \ alr.uheid; (jj a segment ol a vessel; 
(p a xylein- jthre ; or (.j) a vertu.il ide t)t x\ lem-, ai’etit hvnia cells! 

In tin L.it case (lit* nn>ther-i cii dividts hy a number ol horizontal 
walls. A tissue mother-cell ol the phloem may give rise to (i) a 
s' -gnu ‘ii I ol a sieve- tube willi its t oinp.imon t <11 or 1 1 11s ; ( :) a phloem 
hhr» ; { j. a*-in;;h* phloem- ]>arem h yma (t aml.ilorn) cell, or a vertical 
Id' o! * iiort pureiu hv *na c-lls. \i u rl nn points th<* e.iiuhium 
doe - m 1 1 give rise to xylein and phloem element i, hut tuts oil cells j 
on l«ith side-, which elongate radially and divalc hy horizontal | 
wall . When. i given mil i.il o !1 ol I lie i muhiuni ha-, oiu e In gun to I 
produce tells of 1 1 i i •- .sort it toiiiiiiiies the proi iv, so ihal a radial i 
J *1. it i ■ oi ;>aiencli\ma ceiis i-. iornn.i slnnlnng m one plain* through ' 
the xyl< ’u and phloi in. hue li a o 11 plan- i, t a.IN d a m, ,hi'hn v mv. ! 
ll is • ntiallv a living tissue, and selves to plate all tiie living 1 
tell-, oi the set oiid. ir\ \astnlar Issin m t'oiiimmiu a. I ion, it ton- 

duct-. plastic siih-tancts inwards Iroin Ihe coi lex, and ils cells are 
trei|in istlv lull o! st.,n li, wliiili they store in winur. They an* 
acco 1 ' pauied 1>\ intercellular channels serving lor ill*- londmlwm 
nl ox;, gt n to, and carbon dioxide hom, the 1 j \ mg t ells in the interior 
c > f the wood, vvhnll would otherwise lie cut oil Iroin the means * >1 
respiration. Tin* xylein and phloem pan m livma consist t)l living 
ci IN, limdauienlallv similar in most respet is lo the medullary rav 
t'i l!s, v. i i ic li sometime-, n-pj-u e them altogether. The parent hyma is 
ollen arringed m langeiili.il hands between the la.y< rs ol sje\ e- 
tuhe*- and 1r.it ileal tleineiits. The \\ inn parent h\nu is often 
found in str.m K associated with the tra« heal elements. These 
strands are noi isolated, lull lorm attmuetled network Uirongh the* 
vmimI. Tim whin parenchyma t ills are tonimtcd, at are the j 


is furnished either hy cortic: 1 cells or by the tracheal elements, in 
a few cases by fibres which are probably homologous with sieve- 
tubes. Amon^ (i\ mnospeniis flu* secondary xylem is similarly 
si m]>le, consisting ol true licit Is w Inch act as stcreoim as well as hydrom, 
tind a lit th* amylom ; w Mile the phloem-parenchyma sometimes under- 
goes a tlifieri-nti.it ion, part being developed as amylom, part as 
pmliid cells im median ly as-uciaiod with the sieve-tube. In 
other i ases t he proteid cells of tin* secondary phloem do not form ])art 
ol the phloem-parenchyma, but occupy the top and bottom cell- 
row-. o| flu- medullary ravs, the middle rows consisting of ordinary 
starchy cells. The top and bottom rows of the xylem rays are often 
developed as irregularly-thickened radially -elongated tracheitis 
which serve tor the radial conduction ol water, and communicate 
with the ordinary tracheitis of the secondary xylein by large bordered 
pits. The primary vascular tissues of Angiospenns are likewise 
nearly always simple, consisting merely of tracheae ami sieve-tubes 
ollen associated with amylom. A characteristic peculiarity, both 
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in tin- primary and secondary ti-.-’.:e, is fhal the proteid celb of (lie 
]>liloeni an* lu re alwav-. ,-.i-.ter-ci Ils of t lie leptoids and are known 
a i oinfvnnou-t ells. In the solidary lissiu«ot I >ii ot vledoiis w e 
mi i.v have, as already described, t onsiderahly more dti!i*rt nt iation 
ol the tells, all the varieties 1« mg rcieruble, howevtr, on the^nie 
hand to the lr.itlie.il or sieve tube 1v|h, on the other to the paren- 
thvina type. Ihe main feature i. tin* development of spec ia* vas- 
cular si ei emu ami storage tissue. In some t uses spec tal .secret mg 
tissue-., it .m tint f oil glands, lat iei leroiis tissue, crystal sat-,. 


m< dullarv r.iv t ell with 1 he t rat he d elements by one sided burden - 1 ; 
pits - i.e. pits with a l*>rdcr on the tracheal element side, and simple 1 
i n the ]i:irenc IIV m.i cell side. Ihe hbi'es ait* frequently Jound in 
tangential band, between similar bands ol trachea* or sieve-tubes. 

'! ’.it- fibrous bands are gmeiaily tortned towards the end ol the year's 
growth in thickness. I lie fibres belong to the same morphological 
t -.tcg'irv as Hu* parench\ma, various transitions bung Jound be 
tween tl.un; thus there may be thm-vv alletl cells ol the shape of 
i.t r.-s, or orlmary tibres may be divided into a number ol super 
piM'i! cells. Tin -e intermediate cells, like the ordinurv parent livm i, 

1 re.jiuntlv stoic starch, and the fibres themselves, though usually 
dead, somel lines retain tln ir protoplasm, and in that ca.se may aLo 
be used for start li at t uniulat ions. Ihe vessels and tracheids are 
vi ry v arious in size, shape and strut f lire in ditlerenl j)I.Liits. They 
pre marly alwav - aggreg.it t d in strands, vvliuh, like those of the 
| irem hv ma, are not isolated, but are connected with cm* another, 
lu a few east's some ot the- tracheids have very thick walls and 
r- luted cavities, tuiiet lolling as mechanic al ratlnr than as water- 
v eidiu ! ing i k im nts. .\ll transit ions art- loim 1 bt I v\ u n siieh brills 
;-,n 1 tv j)ie.il Ir.n lieids. Tlics* fila f-tun hcut s* are easily confused 
• ui sti](crlici d view* with the true wood -fibres belonging to fheparen- 
t iivmatous system; but their jets are always bordered, though in 
the extreme t\ pe they are re. in ( *d to mere slits in the wall. The 
sit ve tubes ol the secondary phloem usually have vary oblique 
end- walls bearing a row ol sieve plates; plates also occur on the 
radial side-walls. 

The tissue elements just described are found only in the more 
complicated secondary vascular tissues of c*rt nn Dicotyledons. 

A coma lerablo evolution in complexity can be traod in passing ■ 
from the simplest forms ol xylem and phloem found in the jvnun.iry j 
vascular tissues both among Tteridophytes and Tham rogains ; 
to these highly differentiated tv pe-,. In the simplest condition we ! 
have merely tracheae and sieve-tubes, respectively associated with ' 
p ircnchyma, w Inch in the ft, run r c.i-e j- usually .iiuvlom, i.i . con-’ ,h 
i f starch containing cclh, ifti I m t 1 n • 1 1 1 1 • r e< ]»roteid cells. This 
tv]>e is found in nearly all Pt< ri lophvtes and, so far a-> l known, in 
C yuulofilices, both in primary and secondary tissue. The stcreom 


At., nuv be* developed among Lhc ordinary secondary vast ular 
elements. • 


Ihe limit of eatli year’s increment of secondary wood, in those 
plants who-.e yeailv aMivitv i ■> inferr pled by .i regular winter 


or dry se.i-.im, i-. m:irk< d bv a more or less distinct 
line, which is produced by the sh.u'j) emit last between 
the wood formed m the late summer of one yi*ar 


Annua I 
Rings. 


(« luirac le: i/ed by flu sj)arsent*ss or -mall diameter ol the Ira- 
cheal elements, or bv the prcpoii lerance of libre*,, or bv* a tmn- 
bination ol these character-, giving a •lensc*m*ss to the wood) 
and the loose spring wool ol the next year, with Us absence of 
librc-s, t>r it-, mum roils large fr.it lu ae. The abundant e ol water- 


conducting c haunt Is is in relai ion to the need for a large and rapid 
Mipplv ot water to the untoMmg leaves in the spring and early 
f uinincr. In (IvnirKi^icriM-, where vessels and fibres are absent, 
the late summer wood is t muposed of radi illy narrow thick-wallcd 
tracheids, the wood of the succeeding spring being wide-celled and 
Hun-walled, so that the limit ol the year's growth is v erv well 
marked, 'flu* older wood <>! a large tire loiming a cylinder m the 
('•■litre of the trunk frequently undergoes marked changes in char- 
acter. The living elements die, and the walls of all the cells ollen 
become li.irdtflied, o\\ illg to the deposit m them of special substances. 
"Wood thus altered is known as hear! wood, or (tuuimeti, as dis- 
tinguished iroin the young sap wood, or alburnum , winch, forming 
a i vhndcr next the cambium, remain.-, alive and cairns on the ac tivu 


functions ot the xylem, particularly the conduction of water. 'The 
In-art -wood ceases to b<* of any use to the tn r rx< ept as a support, 
but owing to its dryings and hardness it alone is of much use for 
industrial purposes. The great hardness of teak is due to the silica 
d« posited in the* heart- wood, and the special colouring matters of 
various woods, such as -atinwoo 1 , ebony, Ac., are confined to thei 


1 ■••art- wood. In some- cases the heart -wood, instead of becoming speci- 
cd'/v hard, remains soft and easily rot-;, so that the trunk of the tree 
frequently becomes hollow, as is commonly the case in the willow. 
Heart woo k ii first formed at very different epochs in the !if * 
n*‘ a tree, a< cording to the species c*.g. alter liftccii to tw'CUty 
vears m the oak, torty years in the ash, c\:c. 
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In many annua! planK no cambium is formed at all, and the 
same is trim ol most perennial Ttendophytes and Monocotyledons. 

When the vascular tissue of such plants is arranged 
. in separate bundles these are said to be cAwo/. 1 lie 
a . tuns. bundles ot plants which lorm cambium are, mi lly; 
con f rare, called o/vn. In -terns with open bandits the formation 
« cam bm m and secondaiv toMif mav be umliiinl to these, when it 
is said to be entirely M'l.Mlhi. In that ca-e either vrrv little 
secondary tissue is tormetl, as in the gourds, some K’.iiiuik ul.u <-.n , 
e\c., or a considerable amount mav be produced (c lem.it i ■>, barbeirv, 
ivvL In the latter event the cells ot the primary lavs are either 
im-r. lv stretched ra<liallv,or t hi'\ divide to keep pace with the crow 111 
of the buiidh-s. It this division occur- by nu ails ot a localized 
secondary inenstem cnnno tiny the tambial layers ot adjacent 
bundles, an intn fa w'/i ithtr 1 -. formed m addition to the lascic wlar 
cambium. I he interf.ise_u ular i.uiil»imu mav lorm nothing but 
pari nchvmatoiis tissue prodm my merely umt miiat iotis ol the 
primary rays. Such r.ivs are usually broader and more i.oiispn non-. 
Ih in the secondary ra\ s toriuei 1 within the wn lyes ot w ood oppo- it <• 
the |)ruuary bundles, and arc di-t liiyai-dicd as t n ,nnif\tl ;a\, 
it’ uu these narrower sit' i.'nif, or /,/ , a itUn t,i \ - (ir . .» p. Uit- 
i the typical < a -c m most iu es w here the primary bundles an- close 
together Where tin primarv bundles are tart her apart , so t hat the 
primary rays arc wider, the mlerta-cic idar i.imbium mav lorm 
st 1 Vi Tal tally broad (principal) -.loiidarv rays m < out muat ion ol 
certain r.dul bands of t!»e primarv ray, and be -twee n these, . 

ot seiouiarv xvlem and phloem- or. tmallv , seiond.iry whin 
an! phlne-m mav be lormed by the whole cm liiniriviirr ot the 
.iin i a niii, last a ular and 1 t » t * *rt . i -a ic til 1 r alike, mb rrupted only by 
p v:*o\v - cond j.vv ra\ >, w hit. h have no relation to tin- primary ones. 


Main r..d'. d bands 
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stems of these lianos. Sometimes the ori»ina,l eamlual vintj is 
broki n into sev eral an s, each ol which is completed into .in in !< pen 
dent cinle, so that several independent se« ondary \ asi ular i yliudefs 
are lormed. I he formation ot additional i annual cylnitlers or 
bands o. i_ urs in the most various tamihe-, ol J >r. * 1 vledoris and n: 
some r.ymnospcM’nis. 1 hey may arise m Hu- p.-ru ' . le or cuidoi vc h* 
ot the stele, in the iorte\ ol the stem, or m t lie pa nun liyuu ol Ih' 
secondary xvlem or phloem. The activity of (1 « neu c.imbium 
is often associated with the stoppage of the* oriej’-al one. Sonic 
times the activity ol the successive lambiums siiu|>lv result m th - 
torinati.>n ol com entra rin^- or ,n\ s ol sei oml.irv xv lem and phloem. 
In otlur cases a most intricate arruiua'inent ot icomlai 1 ' tissue 
masses is proditceil, epute impossible to interpret miles-, all slave, 
ot their development have been followed. Sonn t line-, m li.nJei 
the whole' -tern bre aks up into se]»arati’ woody strands, olten tw istexi 
like the strands m a rope', an. I running into one a no - lu r at mierv al .. 
\n oidmarv laiubmm is scarcely ever touml in the Monocotyledons, 
but in certain woo ly tc nans a sec ondary imrislnn i lornie.f oulsidc- 
thf primal v bundle's, and skives rise ('xtc rnallv to a little mdary 
iort« v, and mb rually to a secondary juivm hyn i m wbeh are 
di'Vc loped mmierous /ones of additional bundles, u uallv ol c mu eu- 
< ric structure, with plm.im surrouinled by xvlem. 

I he c ambiuui in tin* root , v\ li is touml ju-neralb in those plant - 


which pos-,e-,s a cambium in tin 


always be ills in (1 


junctive tissue internal to the* primary phloems, ,md 
tonus new (secomlary) ]>ldoem in contact with the cambium 

primarv, and secondary xvlem internally. In roots in Roots. 

which thicken but .sir, duly, whose cambium usually appears lap- 
it is confined to these r< e, toils. It the developuu ut ot sevemdarv 
tissue-, i, to proceed turlher, ares of e.imbium an tormetl :u the 
t»t'ri< va'le external to the primary xvlems, and the Iw.ot I oil . a.mbia ! 
an s join, Ionian;; a. continuous, wavy line' nu liu.i-.vt r-r •it'<m 
wuh bays op]'ositc> the prinviry ]>hlot nu aiul proinontoric", n])po--uc 
the primary xvlems. (twiuy to the' re- 1 , tame ollivi.l by the h m . 
lii'-.l - 1c»riii< d set ondary xvlem, the* bays are push'd outward-, .i 
yn»vvth procc-ed-,, and the wavy line becomes a circle. (ippnsiP 
the primary wlem-,, the c ambium either (a) tortus p.mm hyiici <’•; 
both sides, makim; a broa«l, m'i oii.lary (prineipal) r.iv, wlu. li inlet 
rupts the \ a -c ukir tiny and is divi-leil at it-, inner < - l remit v I Hr* 
idet of primary xvh'in, or (■’/') Infills secondary w!< ni and piiloc m e* 
the onlinary wav, c oiupl.-t m/ the vascular nu:;. In .•ii l n v . .. ,, 
narrow, sc. ondary r.c'-s an- lornv<I at intervals, pet as m the- • '.ri, 
I lots the- -.truct ure oi an old tlm k.-ned mot a] *pro\naa f c--, m ih. t <»t 
an old tlm ke in ! si c m , and so t , t r as the va,-,i u la r 1 1 l.'e is c’on- < rue 1 
• ■in ol t <11 only be d i - mimu- hei I I mm the latter i -y l lie posi t ion u!l‘ ! 
oneiitation oi the ]»nm«try wh'm-. I In' cambium ot tin- primary 
root, together With llle ! I -.si i 1 \dlic‘l) it lorm-,, i-: aiwav-, direidv 
c out intious with that ol the primary stmu, just in 1 h“ j-atnc wav is 
the f issues nl the] Mima rv -.1 e|e. The* so c. ailed auoinalou , i am buna -■ 


the ordinary wav, comp!* 
narrow, se. ondary iup-s an 
1 hits t lu- struct ure oi an o 
an old 1 1m ke n< ! so m, am 
mil nl t ‘ li only be ■ 1 1 - 1 umu 
orientation oi the pritnan 
r. ><>t . to;;et he r with 1 he- ; i 
e out inijnus with t ha i e»l 1 1 
the t issues of the- primary 


111 reeots tnllow the' same- line-, as llm-.e nl the sp m. 

In nearly all plop, w hi. ii pioduc" •.< c onda.rv v e-c 
by me an-, o I a t auibnini there* is a. not her 1 iwr o| seconda 
arising e'xii-rnally m, but m tpnte tlie* same- ki-hion ,i ., 
the cambium, and ].rodue in.e like- the latter an e-xP ma.l 
and Jin intern d -ee ondary tm-iie. I his is tin /’//c/A 
ati'l flu' vvlmlc' ol Ibe h-vsue it ^ive-s rise* te> is known as 
I'tutln m. The* pin Ho-m-h denve-. iis name- from the la 
• \teTnal prod ml is the e haraete '•'i-.t a it-.sur known as 
consists 1\ pie ally ol e lose'-ht I im; I iyers of c t Iis with 
nben/c' l v'.d!-, intended to repi tec* the' ci ue lermis a.s i 


lie posit mu CP. 
ot the prima 
a iw ay-, <1 nv< ; 
In' ^atuc’ w ,:v 
alou , i ambmi 


rv mcr]-.p'iii 

Pht'IIoxcn 

and 

Periderm. 

cud that it-. 
tej/c. Till- 
e null tie'll lv 


I urt lie-r cm ■ >\v I ii a 1 1« r p 
1 b\* the- in* re,,-!' iii tlm k 
I cambium. I end. is ;ihn 
li.is passed through its 
it s st nu t ure- i i lei.nmiii; 
nal f is.ue lorme-.l bv the 


In a 1 ( 00 ' 1 many e.asrs, sennetimes in i-olabd m nera or -.pc ( j,-^ ( 
some-times cha ract eri st ic ol whole lamdies, so c ailed innoutihnt . 
cam f >ial lu\ev . are formed in the sp in, eitln r cm an exhn-.ion e»l, 
or in acldition t* > , the original e.imbial evlinder. d'hey are tre 
eiuontlv associated witli irrc-yularit us m the activity ot Hit .»ri;.unal 
cambium. Irreipikirit \ ot crimbiuin omir, m variuu, tamihe - o» 
Vvoevly elie;otylecloii*ni plants, mostly amone the woody (limbers, 
known as /nine*, e hnrae t- r i-h. e>f trojneal and sub tropical lon-sts. 
In the* sini]>!e st cases tin- c ambium ]>rodm ‘ -. xyh in more lrerlv ciloim 
certain tracts of the cirr innten*ne'e* than aloni; otiur-, s n 1 1 1 n f the 
stem |o-j(*s its original cylindrical form ami become-, elliptical or 
lo!><‘d in section. In othe is ilu- se condary phleic-m i-. produced mor. 
til»iin<laritly in those j»laces vvlure tlu- secondary xvh rn i-, dc-heic-nt, 
so that the st' m remains c.ylimltie al in section, the phloem oce upyiim 
1 1 j • bavs 1< tt m the xvlem mas-, sometimes in such case s tlm cam 
brim ceases to be* active* round tin e bays and joins across the- out- 
side oi the* bay, where.- it resumes its normal activity, thus isolating 
a phloem strand , e»r, as it is .sometimes ea!h-<l,a phloem LA on/, m the* 
mid- 1 of the xyh in. 'The* supiitic an« e- ot 1 liisc jihe-nome na, wine h]»re- 
'-ent many minor modinc.itions in difte rent caves, is not fully uuel«.*r 
btnoel, but one purpose of the format urn of phloem pro in c ml one-- and 
islands secim to be tho~pi'‘ * f,, c1ion of 1 he- sieye-t ubes from e ru -lnne by 
the* oltcn ccjii a<ler,ible t" n.-k -ral pre-.siirc that i- e-xercise-d on the 


sists usually ot ordinary parenchyma, 
m tlv first pkn-e, in any tissue- nl the 
vascular tis-am- . m i lie c-pid'-nur, i 
I he corti-*:, or in the perie-ye le. || , mo 


i to repi ice- the eiudermis as tin exieni 
'km? w.h'ii flu latter, iu< ipable as il is 
o.ivmal titrmalion. broken am! c., L ; 

of (la' ■- 1 « m f bro'i'rh tin* ac't i vi t v c 1 1 f ! 
ormed simiknlv in I he roof atte-r the* Lift 
M'lnarv si.iue .is .m absorptive- orean, ai 
as-nmlaP I to lh.it ol 1 1 1 e * stem. 1 lie lrP 
] )h c llnyi mi i-. ):nown as f'lh'HoJerw , and to 


l. The p h i - 1 1 e i ** c * n may ari-.e, 
«• ;ie. i-. e\tc ni:d P> 1 he ac in il 
1 1 -• It (rare-lv), in any lav r e r of 
Ihe corte--;, or in the* perieye le, ll , mo-a usual sc*al ol ore.pn in (he 
stein is the external la\c*r of (In torp-x iinine'diah'U bi-low 1 he 
ej >ic lerini*. : in th<- root , the ju ru >-c h . N 11 the- I issues external to I f 
< ork re c.*-l n\f bv r the phut. 'Mu extent ni dev elopme-n I ol 
the ] »h« -lie »• ! erm is e | e ] m ud' mi upon whethe r the plielloi'.c n has a 
siiji. rh< lal or ; elc*e p sc*af . d origin. I n t lie- former ca -a* t he* tormat ion 
of ]»h«-lle»derm is trivial in arm, uni; in the latter, e om-ic !era.ble, *■ im.e 
tins tissue Ims to re-pl.u e tlie e ;i‘d oil eorlex, as a. iiiedaholic aild 
-p.olit nlailv a dofaye 1». -lie, 

Provu-uMi is iiiaib- for y.iseoiis interchauv-' betwe'en the internal 
lis-ues ami the extc'nial air alter th«- formal-ion ol co"k,by the- de*- 
\ e lojJim ill e»f leiifitrls. I he-e are' spe*e'ial or«* i us w hie h 
mterni]it 1h»- continuity ot Ihe iniperme-nble- k:\er of .mt te s. 
eu'dinurv cork-cells, \ lentlVil is lormed be the jihelloye'll at a 
yive n spot. cIivm liny ve ry ac tively and jpiviny rise to a loose- tis-ue of 
rounded cells w hie li soon lose Ihe-ir contenls, ami between which air 
• an pass to t lie- t issue s 1 ,< low . i . A lent u e| a.ppear- to t he* naked 

e ye as a rounded or e lotiyated -.ear, c* [ t e -u lormuiy a distinc t promin- 
ence on t lu* surface- c»! I lie orya n. I he' h-nl iet-ls ol 1 lit stem are* usiiallv 
lorme-.l beiie-alii stemnUa, vvliose- tune, lion the y hike up afP-r ll-e 


h,i f i'.-' between tin* internal 
irmal-ion ol co"k,by tlie- e le- 
al e»r«* ius w 1 1 ic h 

i i . i i I.cat/cels . 
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stomal ;l h.iw hern ruptured ami cast oft with the* rest of the epider- 
mis. JJoll i cork an«i plulludenn may he dittcren tinted in various 
ways. I hr ioriner olteii lias its telK lignilied, and may consist of 
altrrnatr laver-. ol hard and sott cells. The latter may develop 
stereom, . . 1 1 . 1 m.iv also he the seat ol origin ol new formations of 

various finds e.g. supplementary vascular bundles, anomalous 
iambi. d Z"nrs, Ai . It is otten enormously developed and I onus a 
very inipuflant tissue n roots. In the stem ot a tree the original 


A 



I- 1< , .'l„ 1,« ot it . I in tlic ti:ur-\«TM.‘ v.iji'.n u f :i t\i of Elder. ( - 7x1.) 

/ . • | »i* l» 1 • . : i>,i« 11 > n .1 : /. t ' 11-., .m«I />(', the j»h« lln"< u . »f the leiitii el ; , eortical 
ji 1! < ,1. .i\ 'ii 1 uiit.iri") : 1 hi )i ■ 'i>li\ 11 . 

pln'lloge;. is rep la*, e. 1 by successive new phellogenie la\ ers ol deeper 
ami deep' r origin, e.u h tunning its own layer ol cmk. Eventually I 
tlie new phellogen-. rent h the level o| the set ondary phloem, ami are 
funned in 1 he parent hyma ol t lit 4 1 < t.t ter, keeping pace m ( heir inward 
march with the lorm.it ion ol Iresh secondary phloem bv the earn- 
biuni. 1 he complex svdemot dead and dying tissue-, tut oil bv 
these sm ressive periderms, together with the latter themselves - 
in tact, everything out ude the imitrinD.il phellogeii, constitutes 
what isolten known hot. nm ally as ( lie /nr, h ol the tree. /»*// v/nftion- 
is, Iiowever, a preh ruble term, as Ihe word bark has long been estab- 
lished in popular usage to mean all Ihe tissue thai can easily be 
pe* i < 'I 1 > 1 1 /.< . « v rv thing down to the wood ol tin* tree. I lie rough 

slirt.Lie ol till 1 bark of 111 l.uv tree-, is due to ihe successive phellogeus 
not arising m regular concentric /one-., but forming in arcs w Inch 
join wiih Hie i ai lier-tormed arts, ami Urns cau-ang the kirk 
to t'ome oil in llak« s or thick chunk,. A layer ol cork is regularly 
forme 1 m most 1 ’li.m< rug.tm-. ;u i’o-„ the base ot Ihe petiolo belore 
led tall, so a ■ to m\er tin' wound caused by the* separation o! the 
lcit troin t*h t * stem. Spec ia .1 " wound cork " is also otten formed 
round ;im idcntal lupines so .is to pn vent the rolling ot the* tis-aies 
b\ the soaking 111 o' ra.ni and Ihe entrance ol lunga .1 spore's ami 
ba 1 . lena. A peculiar moclilu at ion ol pc'ri<|erm is formed bv tin 
phellogn n in the* submerged mg uis (root % nr stems) of many acpuitic 
or 1nar-.l1 ln\ ing pla.nl-. 't his ui.lv l.ike vanons lorm-, and may 
cover Hie will > I ■ * ol the organ or be localized m spec J.tl regions; bill 
if , c ells are a.lwav , living and a.re -.ena rated by very large .ntenvllul.u* 
sjiac es containing an*. l'lu- iivaie is c. .died ucrcm Ii vnt, and no doubi 
it •> 1 line turn is to lac ilitate Hie respiral ion ol the* orgails on whu h it 
j- ti 11*11 iet I and to which the* access ot oxygen is diliiculL In other 
c.ims, a. similar tormation of spmigv but dead periderm tissue may 
occur tor the same purpose in special patches, called pncum.ihu/is, 
on the* roots ol certain trees li\mg m marshy ]»1 ac.es, which rise 
above' the soil m order to obtain an*. 

History and lhhliogra f>hy. The study of plant anatomy was 
begun in the middle of the seventeenth century as a direel 
result ol the const met ion ol microscopes, with which a Hear 
view* of the structure of plant tissue's could lie obtained. The 
Englishman Grew and the Italian Malpighi almost simul- 
taneously published illustrated works on the subject, in which 
they described, lor the nicest part very atvuratelv, what they saw 
with the new instruments. The subject was practically dormant 
for nearly a century and a. hall, largely owing to the dominance 
of elassitieatoiy botany under the influence ol Linnaeus. It 
was revived bv several German workers, prominent among 
whom were Treviranus and Link, and later Moldcnhawer, as 
well as bv tie* Frenchmen Mirbel, at the beginning ol the iqth 
century. The new work largely centred round a discussion 
of the nature' and origin of vessels , conspicuous features in 
young plant 1 issues which thus acquired an importance in the 
contemporary literature out of proportion to their real signifi- 
cance in the construction of the vascular plant. The whole 
of the writings of this time are dominated by a preoccupation 
with the functions of the different tissues, in itself an excellent 
standpoint for investigation, but frequently leading in the case 
of these earlv investigatyrs to one-sided and distorted views 
of flu* tacts of structure. The pioneer of modern plant anatomy 
was Hugo von Mohl (//. 1840). who carefijly investigated and 


described the facts of anatomical structure without attempting 
to lit them into preconceived views of their meaning. He 
produced a solid body ol accurately described facts which has 
formed the secure groundwork of subsequent advance. Front 
iflohl down to the eighth decade of the century the study of 
anatomy was entirely in the hands of a group ot German investi- 
gators. prominent among whom w ere several of the most eminent. 
lounders of modern scientific botany such, tor instance, as 
Nagel i, Sanio and I)e Bary. To the first we owe the secure 
foundation of our knowledge of the structure and course of the 
vascular strands of the higher plants (“ Ueber den Ban und die 
Anordnung der Gcfassbundel bei den Stamm und Wurzcl der 
Bhanerogamcn,” Beitrdge ziir wisscnschujilichen Botanik , Heft 
i., Leipzig, 1850); to the second the establishment of the sound 
morphological doctrine of the central cylinder of the axis as 
the starting-point tor the consideration of the general arrange- 
ment of the tissues, and the first clear distinction between 
primary and secondary tissues ( Botanische ’Adlan g, 1861 and 
1 SO}); to the last the putting together of the tacts of plant 
| anatomy known up to the middle oi the eighth decade of the 
1 eeiiturv in that great encyclopaedia of plant anatomy, the 
l erg/dehende A na/omie der V egetaiionsorganc hei den J ’hotter 0- 
gaiuen und Faruen (Stuttgart, 187(1; Eng. trails., Comparative 
Anatomy of the Vegetative Organs of the Phanerogams and Ferris, 
Oxford, 1882). In 1870 1871 Van Tieghem published his 
great work, 11 Sur la Racine,” Ann. sei. not. hot. (Paris). 
This was not only in itself an important contribution to plant 
anatomy, but served as the starting-point of a series of researches 
by Van Tieghem and his pupils, which has considerably 
advanced our knowledge ol the details of histology, and also 
1 ulminated in the Inundation of the doctrine of the stele (Van 
Tieghem and Douliot, “Sur la polvstelie,” Aim. sei. not. ho/., 
1SS7; Van Tieghem, Troite de ho/onique (2nd cd., .Paris, 
i8Kq iXqi). Thi - has had a most important effect on the 
development in rmnt veais of morphological anatomy. 

In the progress ot the last three decades, since the publication 
of De Barv's great work, live or six main lines of advance can be 
distinguished. First, the knowledge of thf details Modern 
ol histology has of course advanced greatly in the Progress of 
direction through the cease less activity of very the Subject. 
numerous, mainly German, workers, though no lundamen 
tally new t\ pcs ol tissue have been discovered. Secondly. 

' the histology of iossil plants, particularly woody plants 
oj the earboniicrous period, has been placed on a sound.basis. 

: assimilated with general histological doctrine, and has consider- 
ably enlarged our conceptions ol plant anatomy as a whole, 

’ though again without revealing any entirely new tv pcs of 
| structure. 'Phis branch of the subject, founded by Go? da, 

! Gdppert, Sten/.el and others in Germany, was enormously 
advanced by Williamson's work on the Goal Measures plants, 
recorded in the magnifu cut series of memoirs, "Researches 
■ on t he Organi/al ion of Fossil Plants of the Goa I Measures “ (J*hil. 
Trans. Roy. Sor vols. i.-xix., 1871-1803). 'Ihe work oi Solms 
Laubaeh in Germany, Renault and Bertrand in France, and 
I in recent years, of /oilier in France, and Scott, Seward 
and others in England, has advamed our knowledge of the 
: anat'omv of fossil plants in an important degree. While con- 
vincing us that the plants of past ages in the earth's history 
were exposed to very similar mnditions of life, and made very 
much the same adaptive responses as their modern representa- 
tives, one of the main results of this line of work lias been to 
; reveal important data enabling us to fill various gaps in our 
! morphological knowledge* and to obtain a more complete picture 
! of the evolution of tissues in the vascular plants. One of the 
| most striking incidents in the progress has been the recognition 
j within the last lew years of the existence of an extinct group of 
I plants hung on the borderland between Filieales and Gvinno- 
1 ;■ perms, and known as the Gv< adofilh es, a group in which, 
curiously enough, the reproductive organs regained undis- 
covered for some time after the anatomy of the vegetative organs 
was suffiefentlv well known to afford clear evidence of their 
true affinities. Thirdly, we have to record very considerable 
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progress in our knowledge of distinctively morphological 
anatomv. ix. t lie " 4 udy ot ti'Mies from ihe standpoint o! 
evolution. The Russian plant-anatomist, Russow. may be said 
to ha\e founded the consideration ot plant tissues Ironi tin 
point of view of descent ( \ Uglcichemie L uti vsiu liitn^cn ubcr Ju 
I.eitbiinddhryptogamen, St Petersburg, 1N72: and Bt ttadiiungt n 
ubcr Leitbundd und Gntndgewebe. Dorpat. 1N75). lie was ably 
followed bv Strasburgcr (l eber den Ban and die I ernditungen 
der Lei/nngsbahnen in den Pflanun. Jena. iNui). llaberkindt 
anti others, The explicit adoption ot this point ot view has 
had the effect of clearing up and rendering definite the older 
morphological doctrines, which tor the most part had no fixed 
criterion bv which thev could be tested. 

Sint c about 1S05 this branch lias been most actively pursued in 
England. when 1 the work of Poodle and of Gxxynne-\ aughan 
(especially on ferns) ha* been the most important, leading to 
a coherent theory of the evolution of the vascular svstem in 
these plants (Tanslcv, Involution of the Piliemean Yascula) 
Systmi. I’ambruL’e. locS); and in America, where Jeffrey ha" 
published important papers on the morphology of the vascular 
tissues ot the various groups of Pteridophvtes and Phanerogams 
and Ixi" sought to express his corn lusions in a general morpho 
logit ai theory with appropriate terminology. As a result of this 
aetixitv Van Tioghem’s so-called “ Stelar theory’* has been 
re\ - ised and modified in the light of mo»e exlendetl and detailed 
anatomit.il and (kvelopna. ntal knowledge. Schoutc's Du 
Stein -Theorie (Groningen, 1902) gives an important t ritical 
aeei Mint ol this subjet t . 

fourthly, attention must be called to the great development 
of vliat is called “ Systematic Anatomy,*’ ix, the st ’dy of the 
anatomical ieutuics characteristic of the smaller groups ol 
flowering plants, /.<>. the orders, fanuhes, gimra and species. 
R.idlkoter (18S3) was the first to call attention to tin 
gre it importance ot this method in systematic botany, as 
providing Ircsh characters on whit h to base a natural classifi- 
cation. Soler Oder's great work. Syslcmati udw Anatomic der 
Iheotylidonrn (Stuttgart. l.SgS 1 < ,oS ; Kng. trans.. Systematic 
Anatomy of Dieotylfdons. ( kxford, jqoN), brings together so manv 
of # the iact.s as are at present known in an orderly arrangement. 
'1 hr nrrtie.dly this branch of the subject should connect with 
and form the completion of “ morphological anatomv,” but 
the field has not yet be'-n suffi. a nt Iv explored to allow o! the 
necessary synthesis, The true relation of “ s\ sternatic " to 
“ ecological ” anatomv (see below )also awaits proper elm illation. 

fifthly, we have to record the found.it ion of the modern 
study of “ physiological anatomv ” (/.c. the studv of the spec iff* 
functions of the various tissues) bv Siitwendcncr (Das median- 
tsche Princip itn Ban der Mnnocolylei:. 1X74, and other works), 
followed by numerous pupils and others, among whom llaber- 
landt (Physndogtxhe Pfianzrn- Anatomic , Leipzig, 1st eel. 1X.X4, 
4th ed. 1909, and other works) is pre eminent. The pursuit 
of this studv has not onE thrown \ aluable light on the economy 
of tig- plant as a whole, but forms an indispensable condition of 
the advance of morpl oiogic al anatomv. A great deal of work 
still remains to be done in this department, which at the present 
time affords one of the most promising fields of anatomical 
investigation. 

linallv we may mention l£ ecological anatomy,” ix. the study 
of anatomical feature's directly related to the habitat. A ver\ 
considerable body of knowledge relating to this subject already 
exists, but further work on experimental lines is urgently 
required to enable us to understand the a< tual economy of plants 
growing under different conditions of life and the true relation 
of the hereditary anatomical characters which form the subject 
matter of “ systematic anatomy ” to those whic h vary accord 
ing to the conditions in which the individual plant is placed, 
bn these lines the future of anatomical study presents almost 
inexhaustible possibilities. (A. (i. T.) 

PiiYSic'ior.v of Plants 

The so-called vegetable physiology of a generatiorTago was in 
arrear of animal , and particularly of human, physiology, the 


| study of the latter betng followed bv manv more observers, 
■ and from its ivlatixe degree of advancement being the more 
: capable of rapid development. It was fully recognized by 
its followers that the dominating influence in the structure 
, and working ot the body was the protoplasm, and the dixision 
of labour w liicli it exhibited, with the an ompai \ ing or result 
ing differentiation into various tissues, was the sp- ciul subject of 
investigation. Many who followed the stiuix ol vegetable 
.stmcluie did not al that time give an equal prominence to thb 
view. The early histological researches of botanists led them 
to the recognition of the vegetable cell, and the leading wiitcis 
in the middle of the 19th century pointed out the piobable 
identity ol Yon Mold’s “ protoplasm ** with the “ sareude ” of 
zoologists. They laid great stress on the nitrogenous nature 
ol protoplasm, and noted that it preceded the formation ol the 
cell-membrane, but by the onlinarv student of thirtv x ears 
later their work was to some extent overlooked, and the eiU-xall 
assumed a prominence to which it was not entitle d. 'The study 
of the dilji initiation ol protoplasm was at that time seldom 
undertaken, and no particular attention was paid cither to 
fixing' it. to enable ..taming methods to be acviiratelv applied to 
it, or to studving the a< tion of chemical reagents upon it. It is 
only eomparatix elx iciciitlv that the methods of histological 
investigation used bv animal pin siologists have been carctully 
and s\ sleinalic aliy applied to the suidx ot the \ « getable organ- 
bms. Thex have, however, been attended with wonderful 
results, and lui\ c_ u xululioni/ed tlie whole studv of vegetable 
structure. . Tluy have emphasized the statements of \’on 
Mold, Colm, and other writers alluded to, that the protoplasm 
is here also the dominant factor of the body, and that all the 
pei u linn ties o,‘ tlie cell-wall can only be interpreted hi ;ge bghf 
ol tin 1 needs ot the 1 i \ mg substance. 

The Mai me oj I'm' (hi\ani::a!ton oj the Plant, ai i tin Pda: ions 
of the Cdi Mendaane and the Protoplasm. - 'This \ iev. of the 
structure o c the plant and ties method of inx t si igation lead us 
to a grealiy mod. fled (one. plion of its organi/.u ion, and .Tool 
more completely an explanation of the pu uli.uitie.s (T lorm 
lound in the xegrtablc kingdom. 

The study ot simple organrims, many of which consist of 
nothing but a little mass of protoplasm, exhibiting a xcry 
rr.dimentarx degree ol diflerent mt ion, so lar as our methods 
enable us to determine am at all, shows that the duties of 
existence can be d.s< hargcrl in the absence of anv cell-wall. 
Those organisms winch pcusiss the latter are a Ihtlc higher in 
the scale of life than those wliich remain unclothed bv it. but a 
c ompai isnri of the behaviour ot the tv.o quic klv enables us to 
.-ay that the membrane is ol but secondarv importance, and 
that for th'ise v. hie h possess it, it is nothing more than a protec 
live covering lor the living substance. Its physical properties, 
permeability by water, extensibility and elasticity, receixc 
their interpretation in the needs of the latter. We come, 
a‘-c onlingly, to regard it as practically an exoskeleton, and its 
functions as distinctly subordinate to those of the protoplasm 
which it clothes. If we pass a little higher up the scale of life 
we meet with forms consisting of t^-o or inure cells, each cjl 
which contains a suviTir imimu mass of living substae.ee . A 
study of them shows that each E pract icallv independent of the 
others; m lact, the c'onnexion between them is so slight that, 
tlicv can separate and each become Iree without the slightest dis- 
advantage to another. So long as they an 1 connected together 
rnechani* ally they liaxe apparently the power of influencing 
one another in various wavs, and of passing liquid or gaseous 
| materials from one to another. The ('unjoined organism is, 
in fact, a colony or assoc iation of the protoplasmic units, though 
each, unit retains its inde-pendm* c. When we pass, again, 
from these to examine 1 more bulky, and -onset juently more 
complex, plants, we find that the dilTcreices which can be 
observed between them and tlie simple 1 loxvV forms are capable 
of being referred to the increased number of the protoplasmic 
units and the consequent enlarged by lk 0 Mu 1 mass or colony. 
Every plant is thus found to be compose* of a number of these 
protoplasmic units, or, as they rnav ireferably be termed, 
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p> utopia s/s, all of whHi arc at first exactly alike in appearance 
and in properties. This is evident in the case oi such plants as 
have a body consisting of filaments or plates of cells, and is 
little ie^-s < ompieuuus in those whose mass is hut small, though 
t ic cells are evidently capable of computation in three dimen- 
sions. It does not at hrst appear to he the same with the : 
bulkier plants, such as the ordinary green herbs, shrubs or trees, ! 
hut a study of their earlier development indicates that they do j 
i a 1 1 at the outset differ m any way from the simple nndiffcren- j 
tailed forms. JCach coinmeiices its existence as a simple naked 
protoplast, in the embryo sac or the archcgunium, as the ease 
may be. Alter the curious fusion with another similar proto- 
plast, winch constitutes what we call fertilization, the next 
stage in ( omplexitv already noted may be observed, the proto- 
plasm becoming clothed by a cell membrane. Very soon the 
single cell gives rise to a chain of cells, and this in turn to a cell 
mass, t!„. individual units of which are at first quite uniform. : 
With increase of number, however, and consequently enlarge- ! 
meat of bulk in the colony, differentiation becomes compulsory. 
'The requirements of the several protoplasts must be met by 
supplies from without, and, as manv of them are deep seated, 
varieties of need arise, so Lliat various members ol the colony 
are set apart for special duties, masses of them being devoted 
to the di charge of one function, others to that of another, and j 
so on. Such limitations of the powers and properties of the 
individuals have for their object the well-being oi the coniniuniLy ! 
ol which those individuals are constituents. 

Physiological and Morphological Differentiation . The first 
indication of this differentiation in the vegetative body of the 
plant can be seen not only in the terrestrial green plants which 
have been particularly referred to, but also in the bulkier sea- 
weed-;. It is an extension of the first dilicrenti.it ion which was 
observable in the simple protoplasts first discussed, the formation, 
that is, ol a protective covering. Fuchs and its allies, which 
form conspicuous members of the larger Algae, have their 
external cells much smaller, more closely put together, and 
generally rnu< h denser than the rest of their tissue. In the Jowly 
as well as tilt; higher green plants we have evidence of special- 
ization of tin* external protoplasts for the same purpose, which 
takes various shapes and shows different degrees of complete- 
ness, culminating in the elaborate barks which clothe our forest 

trees. 

The second prominent differentiation which presents itself 
takes t lie form of a provision to supply the living substance 
with water. This is a primal necessity ol the protoplast, and 
eve.v cell gives evidence of its need by adopting one of the 
various ways in which such need is supplied. What little 
differcntai on can be lound to exist in the piotoplasm of the 
shnple unicellular organism shows the importance of an adequate 
water-supply, and indeed, the dependence of Jile upon it. The 
naked cells which have been alluded to live in water, and call 
thendoie for no difh renti.it ion in connexion with this necessity; 
but those which are surrounded bv a cell-wall always develop 
within themselves a vacuole or cavity which occupies the greater 
pert of their interior, and the hydrostatic pressure 1 of whose 
contents keeps the protojTlasni in contact with the membrane, 
setting up a condition of turgiditv. 

The ne" : ! for a constant supply of water is partly based upon 
the constitution of protoplasm, so far as we know it. The 
apparently structureless substance is saturated with it; and if ■ 
once a cell is completely dried, even at a. low temperature, in the : 
enormous majority of oas- s its bfe is gmu; and the restoration : 
,)*' water tails to enable it to recover. IVsidcs tins intimate 
relationship, however, we can point to oilier features of the 
necessity ior a constantly renewed water supply. \ he proto- 
plasm derives its food from substances in solution in the water; 
the various waste products which are incident to its lilt; arc 
excreted into it, and so removed from the sphere of its activity. 
Tty raw materials iroin which tin* food is constructed arc ab- 
sorbed from the exterior in solution in water, and the latter is 
the medium through which the gaseous constituents necessary 
for life reach the protoplasm. Moreover, growth is essentially 


dependent upon water-supply. There is little wonder, then, 
that in a colony of protoplasts such as constitute a large plant 
a considerable degree of differentiation is evident, bearing upon 
the question of water supply. Certain cells of the exterior are 
sA apart for absorption of water from the soil, this being the 
source from which supplies are derived. Others are devoted 
to the work of carrying it to the protoplasts situated in the 
interior and at tilt; extremities of the plant, a conducting system 
of considerable complexity being the result. 

Other collections of cells are in many cases set apart for giving 
rigidity and strength to the mass of the plant. It is evident 
that as the latter increases in bulk, more and more attention 
must be paid to the dangers of uprooting by winds and storms. 
Various mechanisms have been adopted in different cases, some 
connected with the subterranean and others with the sub-aerial 
portions of the plant. Another kind of differentiation in such a 
cell-mass as we arc dealing with is the setting apart ot particular 
groups of cells lor various metabolic purposes. We have 
the lormation ol numerous mechanisms which have arisen in 
connexion with the question oi food supply, which may not 
only involve particular cells, but also lead to differentiation 
in the protoplasm of those cells, as in the development of the 
chloroplastids of the leaves and other green parts. 

The inter-relations of the members oi a large colony of proto- 
plasts such as constitute a tree, demand much adjustment. 
Relations with the exterior arc continually changing, and the 
needs of different regions of the interior are continually varying, 
irom time to time. Two leatures which arc essentially proto- 
plasmic assume a great importance when we consider these 
relations. They are the power ol receiving impressions or 
stimuli from the exterior, and of commit meat ing with each 
other, with the view of co-ordinating a suitable response. We 
have nothing structural which corresponds to the funner of 
these. In this matter, differentiation has proceeded very 
differently in animals and plants respectively, no nerves or sense 
organs being structurally recognizable. Communication between 
the various protoplasts of the colony is, however, carried r*n 
by means of line protoplasmic threads, wlWch are continuous 
t hrough the cell walls. 

All the peculiarities of structure which we encounter conse- 
quently support the view with which we started, that the proto- 
plasm of the plant is the dominant factor in vegetable structure, 
and that there need be but one subject of physiology, which 
must embrace the behaviour ol protoplasm wherever (pund. 
There can be no doubt that there is no fundamental difference 
between the living substance of animals and plants, for many 
forms exist which cannot lie referred with certainty to either 
kingdom. Free swimming organisms without cell- membranes 
exist in both, and from them series ol forms can lx; traced in 
both directions. Cellulose, the material of which vegetable 
cell-walls are almost universally composed, at any rate in their 
early condition, is known to occ ur, though only seldom, among 
animal organisms. Such lornis as l olvux and the group of the 
Myxonivcetes have been continually relerred to both kingdoms, 
and their true systematic position is still a subject of controversy. 
All physiology, consequently, must be based upon the identity 
of tin; protoplasm ol all living beings. 

This method of study has to a large extent modified our ideas 
of the relative importance of the parts of such an organism as 
a large tree. The interest with which wc regard the latter no 
li nger turns upon the details of the structure of its trunk, limbs 
and roots, to which the living substance of the more superficial 
parts was subordinated. Instead of regarding these as only 
ministering to the construction ot the bulky portions, the living 
protoplasts take the first place as the essential portion of the 
tree, and all the other features are important mainly as minister- 
ing to their individual well-being and to their multiplication. 
The latter feature is the growth of the tree, the well-being of the 
protoplasts is iis lijc and health. The interest passes from the 
bulky dense interior, with the elaborate features of its cell-walls, 
to the supt-rfieial paits, where its life is in evidence. We see 
herein the reason fur the great subdivision uf the body, with its 

xxi. 2 a a 



( PHYSIOLOGY 


746 PLANTS 


finclv cut twigs and their ultimate* expansions, the leaves, and 
we recognize that this subdivision is only an expression ol the 
need to ]>lace the living substance in direct relationship with the 
environment. The formation and gradually increasing thickness 
of us i)ark are explained by the continually increasing need f ol 
adequate protection to the living cortex, under the strain of the 
increasing lramework which the enormous multiplication of 
its living protoplasts demands, and the development of which 
leads to continual rupture of the exterior. The increasing 
de\ elopment of the wood as the tree grows older is largely due 
to the demands for the conduction of water and mineral matters 
dissolved iri it, which an* made h\ the increased number ot leaves 
which from vear to vear it hears, and which must each be put 
into communication with the central mass by the formation 
of new’ vascular bundles. Similar considerations apply to the 
peculiar features of the root-system. All these points of .struc- 
ture can onlv he correct lv interpreted alter a consideration 
of the needs ot the individual protoplasts, and of the large 
Colonv ot which they are members. 

Gascon^ hilt reliances ami their Mechanism . — Another feature 
of the ronstrin tinri of the plant has in recent vears come into 
greater prominence than was tormerlv the ease. The organism 
is largelv dependent for its vital processes upon gaseous inter- 
changes. It mint receive a large constituent of what ultimately 
becomes its food trom the air which surrounds it, and it must, also 
take in from the same source the owgen of its respiratory 
processes. On the other hand, the aerial environment presents 
considerable danger to the voung and tender parts, where the 
protoplast- an* most exposed to extremes of heat, cold, wet, &c. 
These must in some wav be harmonized. No doubt the primary 
object of the icll-wali of even the humblest protoplast is pro 
teotion, and this too is the meaning of the coarser tcgunientarv 
structures of a bulkier plant. These vary considerably in 
completeness with it-, age; in its younger parts the outer cell- 
wall undergoes the ( hange known as cuticularization , the material 
being changed both in chemical composition and in phxsiial 
properties. The corky layers which take so prominent a share 
in the formation ofrthe bark are similarly mollified and subserve 
the same purpose. But these protective layers are in the main 
impermeable hv gases and by cither liquid or vapour, and pre\em 
the act ess ot either to the protoplasts w hieh need them. In vest i - 
gal ions earned out bv Bku kman, and bv Brown and Kscumbc, 
have shown clearly that the view put forward bv Koussingault, 
that jueh absorption ot gases takes place through the cutieular 
covering of the younger parts of the plant, is erroneous and can 
no longer be supported. The ditto ultv is solved l>v the provision 
of a complete system ot minute intercellular spans which form 
a continuous series of de!i< at.<* canals lief ween the (‘ells, extending 
throughout the whole sul»tan< e of the plant. JO very protoplast, 
except in the very young regions, has part of its Mirlace abutting 
on these, so that its wall is a<<essible to the ga -os necessary 
for its vital processes. There is no need for cuticularization 
here, as the external dangerous influences do not reach the 
interior, and tin* processes of absorption which Boussingault 
attributed to the external 1 utieulurizi d cells can take place 
freely through the delicate cell-walls of the interior, saturated 
as these are with water. This system of channels is in com- 
munication with the outer atmosphere through numerous 
small apertures, known as stomata , which are abundant upon 
the leaves and young twigs, and gaseous interchange between 
the plant and the air is by their assistance rendered constant 
and safe. This system ol intercellular spaces, extending 
throughout jjtihc. plant , constitutes a reservoir, charged with an 
atmosphcre'fldtfeh differs somewhat in its composition from the 
external air, i$s gaseous const it uents varying from time to time 
and from place to place, in consequence of the interchanges 
between itself and the protoplasts. It constitutes practically 
the exterior environment of the protoplasts, though it is ramify- 
ing through the interior of the plant. 

The ihiportanee of this provision in the rase of aquatic' vascular 
plants of sturdy bulk is even greater than in that of*terrestrial 
organisms, ad their environment offers considerable obstacles 


[ to the renewal of the air in their interior. They are without 
j stomata on their submerged portions, anil the entry of gases 
can only take place by diffusion from the water through their 
■ external cells, which are not cuticularized. Those whi»h are 
! only partially submerged bear stomata 011 their exposed poll ions, 
so that their environment approximates tow aids that of a 
terrestrial plant, but the communication even in their case is much 
less easv and complete, so that they need a much larger reservoir 
ot air in their interior. This is secured by the development 
of much larger intercellular spaces, amounting to lacunae or 
passages ol very considerable size, which are found ramifying 
in different wavs in their interior. 

Transpiration.- In the case of terrestrial plants, the continual 
renewal ol the water contained in the vacuoles of the protoplasts 
demands a copious and continuous evaporation. This serves 
a double purpu.se, bringing up from the soil continually a supply 
of the soluble mineral matters necessary lor their metabolic 
processes, which only enter the plant in solutions ol extreme 
dilution, and at the same time keeping the plant cool bv the 
process of evaporation. 'Hie latter function has been found ft' 
In* of extreme importance in the case of plants <. n posed to the 
direct, access of the sun s ravs, the heat of which would rapidly 
cause the death of the protoplasts wen* iL not employed in the 
evaporation of the water. Brown and Kscoinbe have shown that 
the amount of solar energy taken up by a green leal may often 
be fiftv times as much as it can utilize in the constructive pro- 
cesses of whit h it is the seat. If the heat were allowed to accu- 
mulate in the leaf unchecked, they have computed that its 
temperature would rise during bright sunshine at the rate of 
more than 12° T. per minute, with of course very rapidly fatal 
results. W hat is not used in the constructive processes is 
employed in the evaporation of the water, the leaf being thus 
kept cool. Whether the leaf is brightly or only moderately 
illuminated, the same relative proportions of the total energy 
absorbed arc devoted to the purposes of composition and con- 
struction resp< etivelv. This large e\ aporation, which constitutes 
the so-called transpiration of plants, takes place not into the 
external air hut into this same intercellular space system, being 
possible only through the delicate cell-walls upon which it abuts, 
as the external coating, whether bark, cork or cuticle, is 
impermeable bv watery vapour. The latter ultimately reaches 
the external air bv diffusion through the stomata, whose* dimen- 
sions vary in proportion as the amount ol water in the epidermal 
cells becomes greater or less. 

Mechanism and Function of Stomata . — It is not quite exact 
to speak ot either the gaseous interchanges or the transpiration 
as taking place through the stomata. The entry of gases into, 
and exit Irom, the cells, as well as the actual exhalation of watery 
vapour from the latter, take place in the intercellular space 
svstem of which the stomata are the outlets. The opening and 
elosingof the stomata is the result of variation in the turgidity of 
their guard cells, which is immediately affected by tlu* condition 
of turgiditv of the cells of the epidermis contiguous to them. 
The amount of watery vapour in the air passing through a 
: stoma has no effect upon it, as the surfaces of the guard cells 
abutting on the air chamber are strongly cutit ularized, and thcre- 
1 fore impermeable. The only way in which their turgidity is 
! modified is bv the entry ol water into them from tin* contiguous 
i rolls of the general epidermis and its subsequent withdrawal 
through the same channel. This opening and closing of the 
1 stomata must lie looked upon as having a direct hearing onlv 
on the emission of waterv vapour. There is a distinct advantage 
in the regulation of this escape, and tin* mechanism is directly 
connected with the greater or smaller quantity ot water in the 
plant, and (‘specially in its epidermal cells. This power of 
varying the area of the apertures hv which gases enter the 
internal reservoirs is not advantageous to the gaseous inter- 
changes -indeed it. rnav be direetlv the reverse. It may lead 
to an incipient asphyxiation, as the supply ol oxvgen may be 
1 greatly interfered with and tlu* eseajKMif carbon dioxide may be 
almost stopped. It rnav at other times lead to great difficulties 
in the supply of the # gaseous constituents which are used in the 
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nianulart urc .of food. The importance of transpiration, is, 
jiou ever, so great, that these risks must be run. 

The .hi nit <>j Water in Trees . — The supply of water to the 
peripheral protoplasts of a tree is consequently of the first 
importance. The means by which such a supply is ensured are 
by no means clearly understood, but many agencies are probably 
at work. The natural source of the water is in all cases the soil, 
and lew plants normally obtain any from elsewhere. The water 
ol the soil, which in well-dramcd soil is met with in the form of 
delicate tilms surrounding the particles of solid matter, is 
absorbed into the plant, by tbe delicate hairs borne by the young 
roots, the entry being effected b\ r a process of modified osmosis. 
Multitudes of sueh hairs on the brunches of the roots cause the 
entry of great quantities ot water, w hi< h by a subsequent similar 
osmotic action a ecu inu lutes in the cortex of the roots. The great 
turgidily which :s thus caused exerts a considerable hydrostatic 
pressure on the stele of the root, the vessels of the wood of which 
are sometimes filled with water, but at other times contain air, 
and this often under a pressure less than the ordinary atmospheric 
pressure. This pressure ot the tiugid cortex on the central 
stele is known as root pressure, and is of very considerable amount. 
I his pressure leads to the filling of the \ essels of the wood ol 
both root and stem in the early part of the a ear, before the leaves 
have expanded, and gives rise to the exudation of lluid known as 
binding when young stems arc cut in cailv spring. 

Root pressure is one of the forces on operating in the forcing 
of the water upwards. The evaporation which is associated with 
transpiration is no doubt another, but by themselves they are 
insullieieiil to explain the process of lilting water to the tops ol 
tall tree.-,. There is at present also a want of agreement among 
botanists as to the path which the water takes in the structural 
elements of the tree, two \ iews being held. The older is that the 
water travels in the \yood\ rell-unlls of the vascular bundles, 
mainly under the action of the forces of root pressure and tran- 
spirat ion, and that the ca\ it ics of t hevcsscls contain only air. The 
other is that the \ essels are not empt v, 1 ml that the water 1 1 a\ els 
in their cavities, which contain columns of water in the course o! 
which arc large hubbies of air. On this view the water tlows 
upwards under the influence of variations of pressure and tension 
in the vessels. These forces however fail to furnish a complete 
explanation of the ascent of the current, ami others have been 
thought, to supplement them, which have more or less weight. 
Wcstermaier and (aullewski put lorward the view that the living 
cells of the medullary rays of the wood, by a species ol osmosis, 
act as a kind of pumping apparatus, by the aid ol which the 
water is lifted to the toy) of the tree, a series of pumping-stations 
being formed. Though this at first nu*t with some acceptance. 
Strasburger showed that the action goes on in great lengths o! 
stem the cells of which have been killed by poison or by 1 1 : < * 
action of heat. More recently, Dixon and Jolv in Dublin and 
Askenasv in Germany have suggested the action of another 
force. They have shown that columns of water of very small 
diameter can so resist tensile strain that they ran he lifted bodily 
instead of flowing along the channel. They suggest that the 
forces causing the movement are complex, and draw' particular 
attention to the pull upwards in consequence of disturbances in 
the leaves, in these we have ( i ) t he evaporation from the damp 
delicate cell-walls into the intercellular spaces; ( 2 ) the imbibition 
bv the ( % ell wall of water from the vacuole; ( V) osmotic action, 
consequent upon the subsequent increased concentration of the 
cell sap, drawing water from the wood cells or vessels which abut 
upon the leaf parenchyma. They do not, of course, deny the 
co-operation of the other forces which have been suggested, 
except so far as these are inconsistent with the motion of the 
water in the form of separate columns rather than a flowing 
stream. This view requires the existence of certain anatomical 
arrangements to secure the isolation ol the separate columns, and 
cannot be said to be fully established. 

Xafurr of the J'ood of Plants ,- -The recognition ol the fundamental 
identity ol the living substance in animals and giants has directed 
attention to the manner in which plants are nourished, and e-spec ially 
to the exact, nature of their food. The idea was till recently currently 
accepted, that anything which plants absorbed from without, and 


which went to build up their organic substance, or to supply them 
with energy, or to exert some beneficial in.hicnce upon their meta- 
bolism, constituted their food. Nuw, as the materials wliich plants 
absorb are carbon dioxide from the air, and various inorganic 
compounds from the soil, together with water, it is clear that if this 
\gic*w is correct, vegetable protoplasm must be led iu a very different 
wav from animal, and on very dilierent materials. A study of the 
whole vegetable kingdom, however, negatives the theory that the 
compounds absorbed are in the', strict sense* to be called food, bungal 
and phanerogamic, parasites c.an make! no use ot such substances as 
carbon dioxide-, but elraw elaborated products from the: be )e lies of 
their hosts. those! Vungi which arc saprophytic can only live 
when supplied with organic compounds ot some complexity, which 
they derive Irom decomposing animal or vegetable! matLei*. It veil 
in the higher llowermg plants, in which the! processes of the absorp- 
: lion of substances Irom the environment has be en most hilly studied, 
j there is a stage in their life in wlm h I he nutritive processes appruxi- 
j mate: very closely to those of the* group last mentioned. When the 
young sporophvte first begins its liulcpc-ndc'iit liie when, that is, 
it exists in I he- torm ol the embryo in the seed- its living substance 
| has no powe r e>l utilizing the: simple inorganic c ompounds spoken of. 
j Its milrit ive pabulum is supplie-d to it in the shape ol ce-rtain complex 

■ organic subsume is which have bee n stored in some part or other ot 
the seed, sometimes even ill its ow n tissues, by the parent plant 
Irom which it springs. When the tuber of a pedato begins to ger- 
minate ihi: shoots which it puls out derive their lood Irom the* 

■ accumulated store* of nutritive material which has been laid up ill 
i t lie cells ol the- tuber. Jl we- examine the seat ol ae live: growth ill 
I a young root or twig, we find that the nils in which the organic 

subslain c\ the protoplasm, ot the- plant is being fornie.d and inc re-ased, 
are* not supplied with carbon dioxide: and mineral matter, but with 
sin h elaborated material as sugar and proleid substances, or others 
e losely allied to the m. 

Identity of the l 4 oi><( of Annual . s ami Plant:;. LI is evidently to the 
actual seals ot consumption ot local, and of consequent nutrition 
and increase* ol living substance*, that, we should turn when wo wish 
to impure w hat are the nutnt ive* materials ot plants. Jl we go back 
to the tirst instance cite < 1 , the* embrvei in t he se-ed and its development 
elurmg gi riiiiualiem, we- can ase e rt.iin what is necc-ssary Jor its lift: 
|.\ inquiring what are the man rials which arc* deposited in the see*d, 
and w hu h bee nine exhausted by e oiisumpt ion as growth and develop- 
ment proceed. We hnd them to consist of representatives of the 
gn at i lasses ot loodsiutts on w hit'll animal protoplasm is nourished, 
and whose prese me renders seeds such valuable: material lor animal 
consumption, 'liny are mainly carbohydrates such as starch and 
sugar, prut eids in t lie torm ol globulins or ulbumoses, and in many 
eases hits and oils, while certain other bodie^of similar nutritive: 
value are less widely distiibiilcd. 

'I !u* dilieieiu.es between the nutritive processes of the* aniyial 
, and the plant nic* not therelort: lumhmiental, .is they were lurmerly 
held to he. 'flic* general vegetable protoplasm lias not the capacity 
ot litnii; nourished bv inorganic: substaiu e*s which are de nied to the 
living suU.lum e ot the animal world. Inherences connected with 
the mode* ol supply ol milnl iv e mate rial do exist , but they are mainly 
correlated with the* stun lure* ol 1 he: organisms, which male's the 
method of al> .orpt mu dillei cut. The c e 11 walls ot plants render the 
entry of solid material into the: organism impossible. Tin: lood 
must, enter in solution ill order to pass the: walls. Moreover, the 
stationary habit ol plants, and the almost total absc*nce; ot locomo- 
tion, make s it impossible lor the m to see k their lood. 

L he Sfnihil A I'f'iuatits of Plants for ton. hinting J'ood.— Thu 
\ explanation ol tin apparent di Herein e of food supply is very simple. 

1‘lant.-, are lurni-.liid with a constructive line hanism by which they 
( are enabled to hibrie.ile* the* iood on which they live Irom the inor- 
; game, ga nous and liquid matters which they absorb. The fact 
j ol sue h absorption does not render these* substance's lood; they are 
• taken in not as lood, but as law materials to be subjected to the: 
j actum ol this construe live* mechanism, and by it to lie* converted 
1 into substance.-, that can nourish protoplasm, both vegetable and 
[ ammal. It is some-times torgotten, when dist ussing questions of 
animal nulniioii, that all the: lood materials ol all living organisms 
' an- pre pared oilginully trom inorganic substance** in exae tly the same: 

: way, in exae (Iv the* same: pl.ic e, and by the same machinery, which is 
the i htorofdivll apparatus ol the* vegetable: Kingdom. A consideration 
1 ot these* taels emphasizes still more* hilly the view with which we: set 
1 out, that all living substance is lmidaiiientally the* same, though 
dihe n nliated both anatomically and physiologic ally in many direc- 
1 lions and in dilierent degrees. All is nourished alike on materials 
■i originally prepared by a mechanism attached to the higher vegetable 
I organism, and capable ol being elissociate*d, in theory at least, 

I trom its ow n spec ial me ans of nutrition, il bv the* Jailer term we 
; understand the: appropriation by the protoplasm ol the: materials 
so constructed. 

The chlorophyll apparatus of plants demands a certain de-scrip 
i tion. It consists essentially ot a number ol minute* corpuscles or 
! plastids, the protoplasmic substance ol w hic.li is impregnated with a 
. green colouring matter. These bodie s, known te*chniftally as chloro- 
I plants, arc* lyuncl einbeihled in the protoplasm of the cells of the me.so- 
I phyll of foliage* leaves, ol certain of the cells of some of the leaves of 
i the flower, and ot the* cortex ol the young twigs and petioles. Usually 
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thev arc absuu from the cells of the epidermis, though in some of I 
the lower plants thev are met with tliore also. The* plastids are not : 
rigiellv embedded in the cytoplasm, but are capable of a. irrtam 
amount ol movement therein l'.ich is a small protoplasmic ! 
bodv, in the meshes of whose substance the green colouring matter ; 
r/.d \ .7 is contained in some form ot solution. \ .irious solvents. : 
silt 1 1 as be n/eiie, alcohol and chloroform, will dissolve out the , 
pigment, leaving the plastid colourless. C'hlorophyll is not soluble 
in water, nnr in acids or alkalies without decomposition. 

These plasfids an* espeeiallv charged with the dutv «»i manufactur- 
ing carbohydrates trout the carbon dioxide* which the air contains, 
and which is absorbed from it alter it has entered the mteicellular 
passages and has so reached the cells toniaining the plastids. Tin-, 
action is lomul to take place onlv in the presence ot light, preferably 
moderate sunlight. The reason lor the distribution ot the ohlovo . 
plasN described above is iniiscqucntly seen. 1 he relation ot the ; 
chlorophyll to light has been studied by many observers. If a 1 
solution ot the pigment is placed in the path ot a beam of light which ! 
is then allowed to tall on a prism, the resulting spectrum will be . 
found to be modified. Instead of presenting the appearance ot a 
continuous band in which all tin* colours are rcpn*se*ntcd, it 1- 
inti erupted bv seven vertical dark spaces. The ravs which in the ( 
absence of the solution ot ehlorophvll would have occupied those \ 
spaces have no power to pass through it. or in other words chloropln 11 . 
absorb.-- tlioa- particular ravs ot light which are im--mg. 

The absorption ot these* ravs implies that the pie men t absorbs 
radiant energy lrom the sun. and gives ns some explanation ot its 
power of constructing the cai boh vd rates which has hern mentioned 
as the spec ml work ot the apparatus. I’he working ol it is not at 
all complrtrlv understood at pre*-i nr, nor can we snv exac tlv what 
is the part played bv tin* pigment and what is the role ot the proto- 
plasm ot the pla-uid. ft is not < ert un either win ther the action 
ot the ehlorophvll apparatus connned to the manutnetmv ot 
exubohvdraU s or whether it is concerned, and it so how tar, with 
the 1 onstriK non e>t profeids also. 

As th* action of fhe ehlorophvll apparatus is directly dependent 
upon light, ami the immediate result of its activity is the building 
up ot complex compounds, 11 has become usual to speak ol the 
procis-cs it sets up under the name of phctosmthi 

Photv'iWthcst v In the presence ot light and when the plant is 
subjected to a suitable* temperature, photosynthesis commences, 
provided that the plant has access to air containing its normal 
amount of carbon dioxide, about ^ parts, or rather less, in 10,000. 
The procc-s imolvrs the interaction ot water als<», and this, as we* 
have seen, is always pre-ant 111 the cell. In addition, certain in- 
organic salts, particularly certain compounds of potassium, are 
apparently necessary, but they seem to take no part 111 the* e hemic al 
changes winch take pku e. d lie original hypothesis of Ru ver sug- 
gested that the course of events is the following * the carbon dioxide 
is decomposed into carbon monoxide and oxygen, while water is 
simultaneously split up into hydrogen and oxvgen; the* hydrogen 
and the carbon monoxide unite to form formaldehyde* and the oxygen 
is exhaled. This explanation is unsatisfactory from many points 
of view, but till quite recently no acceptable* alternative* has been 
advanced. There is no evidence that carbon monoxide* is ever 
produced, indeed there are strong reasons for disbelieving in its 
occurrence*. The formation of formaldehyde* has till recently n«»t 
been satisfarte »rilv proved, though if has been obtained from certain 
leaves; by distillation. Certain Algae have been found capable of 
forming nutritive carbohydrates in darkness, when supplied with 
a compound of this body with sodium-hydrogen-sulphite. But it 
is certain that it can only be presc-nt in a cell in very small amount 
at any moment, for an extremely dilute* solution acts as a poison 
to protoplasm. If formed, as it probably is, it L, immediately 
changed into some more comple x combm.it i«>n, and w> rende red 
incapable* ol exerting its poisonous ac turn. 

Ha< ye-r's hypothesis was entertained by botanists partly because 
it explained the* gaseous interchanges ae e oinjmnvmg photo*- ynthesi .. 
These.* show that a definite intake* of carbem dioxide 1, always 
accompanied by an exhalation ot an equal volume of oxygen. 

Kecent liiv* 1 1 gat inns have confirme e! Jim \ e-r’s view of the torma- 
f inn of formaldehyde lint a different explanation has been recently 
advanced. The* 1 1 r - 1 chemical change* suggested is an interne 1 ion 
betwee n carbem dioxide ami water, under the* mfluene e e>t light act mg 
through chlorophyll, w!mh le*aels to the *■ irmiltane*ous leirmatiem ot 
fermahk-hyde and hy Irogmt pe roxide*. The* turmaldc*hy»k at one «• 
undergoes a process n! cmvh nsation or polyme rization by the* proto 
plasm of the plastid. while ihe* hy»lroge*n peroxide is saiel to be 
decomposed inte» water aud tree oxygen bv another nge*iu_ v in tin* 
cell, of the nature* of one c.l ihe* cn/vrne-s e>f wliieh we* shall speak 
hit it. 

Polymerization of the aldehyde was nisei a feature of Haever's 
livpothesis. so that this view do.-. not very materially eliffer from 
those lie* advance«l. More emph.i-i-, i*-, however, maw laiel on the 
action of the plastid in polymerization, while the* initial stages are 
still not definitely explained. 

The steps which lead from the appearance? of fewmaldehvdo to 
lhat of the first wcll-de*fined carbohydrate are* again* matters of 
speculation. There are many possibilities, but nei elefimte beirlv 
of simpler composition than a sugar lias so ler been eletee;te:d. Near 


is the nature e>f the lust formed sugar certain; the* general opinion 
has been that it is a simple liexose sueh as glucose or lructo.se, 
t',,1 hrown ami Morris 111 180J advancc*el strong re*ase>ns lor 
thinking that cane-sugar, T^l is the lirsi carbohydrate* 
synthesized. ami that the hcxose*s found in the plant result from 
the* deceunpositiem ol this. I'he* whole story ol the di llereut 
sugars existing in the plant -their relations and their several 
functions requires renew ed investigation. 

The lirst visible* cm bohvdrnf e formed, one wlm li appears so 
rapidly on the eoiiinu*iiceiiieiit ot photosynthesis to have* been 
regankel as the tirst evide*nce* ot the setting up ol the process, is 
starch. This is met with in the* form ot small granular specks 111 
the substance ot the c liloroplast, specks which assume a blue t olour 
w he*n treat e*el with a solution of incline*. Its \e*rv prompt appeur- 
ance, as soon as the apparatus be-came* active*, led to the opinion 
tornie*rly held, that the* work of the latte r was complete only when the 
starch was tunned. We have seen that llu* starch is precedeel by tlu* 
toriuatum e>t sugar, and its appearance is now interpreted as a sign 
ol surplus lnanulacture. As much sugar as is produced in excess 
ot the* imm«*<li.ite* requirements of the* cell is com er led into the 
insoluble form ot starcli bv the plastids of the chlorophyll apparatus, 
and is so withdrawn from the* sjiherc* ol action, thereby enabling 
the construction ot further quantities ot sugar to take* place. 1'hc 
presence ot too ninth sugar in solution 111 the sap ot the cell minims 
the activity of the ehloroplnsts; lienee the necessity tor its removal. 
Starc h , indeed, w here\ er it appears ill the plant seem*, to be a reserve 
store ol carbohydrate material, deposited where it is loiind tor 
longer or shorter periods till it is needed ie>r e onsiimpf ion. T' lie* 
readiness with which it is tom cried into sugar tits it especially to 
be a reserve* or stored material. 

1 'iotad l' or, nation. We* have* seen that it has be*e*n suggested that 
the chloruphvll apparatus may perhaps be com.e*rned 111 the manii 
lae ture ot protcids as well as ol carboh ydr.ites. II not, then* must 

exist in the green plant, side by side with it, another mechanism 
winch is concerned with the manutui ture* of tlu* complex compounds 
in which nitrogen is pre*scnt. The independence.* of the two is sug- 
gested by the tact that tungi can 1»\c, thrive anil grow in nutritive 
media winch contain carbohydrate's together with certain salts 
ol ammonia, but which are tree lrom protenlx. It is certain that 
their protoplasm cannot be nourished by inorganic compounds ot 
nitrogen, anv more than that ol animals. We must therefore 
surmise the ir possession ol a. mechanism w hieh can e oil-, tract pro tent Is, 
1! supplied with these compounds ol nitrogen together with sugar. 

'1 he* probability is that this mechanism is to be found 111 green 
plants 111 the le-aves at any rate there is a certain body ol evidence 
pointing in this direction. It may In*, however, that there is no 
special nice hanistn, but that this power is a particular diltereiitialion 
ot a physiological kind, existing 111 all vegetable protoplasm, or m 
that of certain cells. The idea ol an identity ol protoplasm does 
not involve a denial of special powers devc.loped in it in di llereut 
situations, and the* possession of sueh a pe>we*r by the* vegetable* 
ce-li is not more striking than the* locatieni ot the j lowers ol co ordma* 
turn and thought in tlu* pr<_»toplasiu of cells ol the human brain. 

Hut it we accept either vkvv we* have* still 1 e_> cxamiue* the process 
ot e onstruc tion in detail, with a view to ascertaining the* stages bv 
which protciel is built up. Here unfortunately we* finel ourselves 
in the region of spee illation and hypothesis rathe*r than in that ot 
laet. '1 he* nitrogen is abse)rb«*d by the plant in se>me* lorm ot eunibi- 
nation from the* soil. The* green plant predeas as a rule* nil rates of 
various metals, such as calcium, magnesium or potassium. The 
fungus see*ms to do be*ttc*r when supplie*el with compemnels *_»t 
ammeniia. The* nitrogen ot the atmosphere* is not called into re- 
epnsitnm, exempt by a Jew jilants and unde r special conditions, as 
will be explained later. The* fate ol these inorganic compounds 
has t i< >1 been certainly traced, 1 » 1 1 1 they give rise* later 011 to the 
presence in the plant of various amino ae id amides, sueh as leucin, 
give in, asparagin, iVc. That these are* stages e_>n the way to protcids 
has been interred lrom the fact that when proteids are split up by 
various means, and especially by the**, digestive* secretions, these* 
nitrogen containing acieis are among the* products which result. 

While* w'e know little* ot the pron .es ol piotrid-coiistruct ion, w T e* 
are* almost ceunpletelv m the dark also as to what are the* particular 
]»roteiils which are first < ou-Uructed. 

( >pinions are* conflict me also as to the conditions under which 
preiteids are* lorined. 1 h<*t<* 1 . . a < ertain amount ot evidence that at 
1 anv rate in some case's light i- net e-s.irv, .ind that the* violet rays 
c 1 1 tin* spec t mm are chuilv » onc<*i lied. Hut the subject lequire.*-. 
elucidation liom botlicheniic.il and luologie al points ol view. 

Ihe normal green plant is seen thus to be in possession ot a 
complete machinery for the manuf.it tun* of its own food. I In* wav 
in which such food whi'n manufactured is incorporated into, and 
enabled to build up, the living substance* is again hidden in obscurity. 
This is, howejvcr, alsej the* case with the nutrition ol animal proto 
plasm. 

Ihe building up and nutrition of the living substance* by the. 
foods mniiutactun d or absorbeel is properly spoken ol as the* assimi- 
lation ol Mich food. 1'p to very recently the original absorption 
and subsequent treatment of the* carboif dioxide and the compounds 
of nitrogen has b»*e*n called by tin* same term. We^ frequently find 
I the* expression iixed,i“ tlu* 4 assimilation * of carbon die»xide*, or of 
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nitrogen." As this is not the incorpornt : r»n of either into the living 
substance, hut is only its manufacture mio the complex substances 
w liicli we !md in tlie plant, it seems preferable to limit the term 

assimilation ” to I be processes by which foods arc actually taken 
into the pi i Uoplasin. 

SymbioM .. — ['hough green plants thus possess a very complete 
mechanism lor the manufacture of their different foodstuffs, it is 
not always exercised to the fullest extent. Many of them are known 
to supph nienl it. and some almost eniuely to replace it, by absorb- 
ing the f<» >d they mud in a fully prepared condition from their 
en\ iroiinn of. Jt inav be that they procure it from decomposing 
organic mil ler in the s >il. or they may gel it by absorption in mi other 
plants to w hicli they atlacli themselves, or they iu.iv in rare cast's 
obtain it by preying upon insect life. The power of green plants, 
iiol even specialized in any of these directions, to absorb certain 
t arbohydi . tes, particularly sugars, irom the soil was demonstrated 
bv Acton m 18S9. Similar observations have been made in the 
1 use of various compounds of nitrogen, (hough these* have not been 

> complex as the proteids. It was formerly 1 lie custom to regard 
as parasites all those plants which inserted roots or loot -like* organs 
into the tissues ot other plants and absorbed the contents of the 
litter. The most conspicuous case, perhaps, of ail these is the 
mistletoe, which flourishes luxuriantly upon the apple, the poplar 
and other tree's. Bonnier has drawn attention to tin* fact that the 
mistletoe m its turn, remaining green in the wilder, contributes 
food mat* 1 1.1 1 to its host when the latter has lost its leaves. The 
1 cT.it innship thus existing lie showed to be iiiuLiwdlv benelicial, each 
at one time or another supplying the necessities oi ihcothcr. Such a 
relationship is known as m jphiosis, and the large majority of the 
eases of so-called parasitism among green plants can be referred to 

0. I >« miner showed that the same 1 el.it innship could be proved in 

he cases of such plants as the rattle (/i 7 //mo/.'/fw.s), the eye bright. 

{linf'hrasht), and oilier nicmbei s of Liu* Natural Orders Scropluilan- 
.*• cue and Sant a laceae, which died a union between their roots and 
the mots of other plants growing near them. The union taking 
place underground, while the' bulk of both partners in t he symbiosis 
uses into the air, render.*, the association a little dmieuli to see. 
I): it tie 1 e is iv > d< • 1 1 bf I Jia l t he plan l x in < j nest ion do a I lord <*.n li other 
assistant r. forming, as it were, a kind of partnership. Tin* most 
; *o)noiini ed case of p.T.isil ism, lh.it nt ( uuittn, the dodder, wliu.li 
iide 1 is particularly elover-tu Ms, appears to dnler only in degree 
l:i>m those men: loned, for the plant, ban* ot leaves as it is, v< I c'oii- 

1. -ins a little chloi oplivll. The advantages it inn ol!«*r to its host 
srv. ho a ever, inlim t esu’ial when compared with the injury it docs 
it. I\iauy oilier c.ises 01 symbiosis Jiave been investigated with 
* «'ine completeness, espec i.ally those in wliieh lower pi. inis than I lu 

1 haiterogams are concerned. The relations of the Alga and 1 he 
1 -iingus, whith have formed a close assoeiationship in the striictnre 
known as the Li< !i< n, were eslablishi d many years ago. Since about 
1SM0 onr knowledge of flic* specie-^ whnh call enb*r into Mich 
r latio’i-.hijis Ins been m:* iei i.div extended, and the fungal con- 
stituents of the Lichens are known to include ILisidiomycete.s as 
w ell as A si oniyeri 

/l/v<m/um*.\ -The most interesting eases, however, in which 
Tnngi lorm symbiotic ri la! ionsh:;>s with green plants have been 
discovered in connexion with ioiesL to es. 'I he roots ot linny <4 
the latter, while grow i.i , r frei*lviu I lies- dare fomid to be sumnimh d 
v, it h a dense tell work id lull'.’ d mycelium, w hu h some! ones forms a 
ill 1 ss of considerable size. t he plant-; showing it are not all lined 
trees, but include also some I *tei idophvtes and some of the prot ha Ida 
ot the Feins, Club mosses, Livci worts and Horsetails. The true 
ji if lire of the t el a I innship w-as lust recognized bv I’leller in fS/y, 
but few' eases wei e known till recent years. Very complete o.v.miina- 
lion, however, has now been made of maoyiTisiane.es, and the name 
invent Inca lias been given to the symbiotic union. Two classes are 
leengnizcd. Jn the first, whi- h are e.dled retotrof'ie, the iu:ig il 
filaments forma thi< k felt or sheath round theroot , cither completi ly 
enclosing it or leaving the apex free. They seldom penetrate the 
lr mg cells, though tlicv do !*> in a few cases. The rool hairs pene- 
trate between masses of the livph.ic of the Fungus. 'This lv]>e of 
inyeorhi/a is Joimd among the Tophus, Oaks and Fir trees. The 

0 her type is railed nu!<>ti ofnc . Tlie fungal filaments cither pene- 
(rale the epidermis ot the root, or enter it from the st« in and ramify 
m tile* interior. Some make their way through the cells oi the outer 
{,'tt of the cortex towards the root-tip, and lorm a mycelium or 
b -It work of hv phae, whit h generally oci upies two or three layers of 

1 ell-.. I'd om fins Inane lies pass into the middle region of the cortex 
and ramilV through the interior half of its cells. They often cause 
a considerable hypertrophy ot the tissue. Ftom the outer eorliial 
mycelium, again, branches pass tlnougli the epidermis anil grow 
out in the soil. In such eases tlie roots of the plants are usually 
found spreading in soils winch contain a large amount of humus, 
or decaving vegetable matter, 'file organic compounds of the latter 
are absorbed by the protruding fungal filaments, which take the 
place ot root-liairs, the tree ceasing to develop the latter. The food 
so absoibed passes to the outer cortical mycelium, and from this to 
the inner bvphac, which appear to be the organs ot the interchange 
of substance, for tln*v are attracted to the neighbourhood ot the 
nuclei of the cells, which they enter, and in which they form agglo- 
merations of interwoven filaments, flic protlAilli ot the Ptcrido- 


phytes, which form similar symbioses, show a somewhat different 
mode of arrangement, the Fungi occupying the external or tlie lower 
layers of the thalloid body. 

The discovery of the widespread occurt eiice of this mveorhizal 
syjubiosis must lx* held to be one of the most important results of 
research upon the nutritive processus of plants during the closing 
decade of the rgth century. Among green plants the symbionts 
include Gunters, Orchids, Heaths, Oaks, Tophus and Beeches, 
though all do not derive equal advantages from the association. 
Monolrof'tiS a fiord an extreme ease of it , hav ing lost, their chlorophyll 
almost entirely, and come to depend upon the Fungi h>r their nutri- 
ment. The fungal constituents vary considerably. Each species 
ot gn-en plant may form a mycorhiza with two or three dilioreiit 
Fungi, and a single species ol Fungus mav enter into symbiosis 
with several green plants. The Fungi that have been discovered 
taking part in the union include lAnotium, t'ythium. Boletus^ 
Ayaricus, Lactatius, PcmuIIiuni and many others ot loss frequent 
occurrence. All tlie known species belong to the Oomycetes, the 
Tvrenomvcetcs, the II yiueuoim odes or the < iastemmyi ete.s. The 
habit of lorming mvouhizas is found more frequently in warm cli- 
mates than cold; indeed, the percentage of the llora exhibiting this 
peculiarity semis to increase with a certain regularity from the 
Arctic C ircle to the equator. 

fixation of Nitrogen. — Another, and perhaps an even more impur- 

I tut, instance of symbiotic association lias come to the front dining 
the same pciiod. It is an alliance between the plants oi the Natuiai 
( )nlcr Legiuninosac and cei tain bactei ium-like forms which find a 
home within ihe tissues oi their loots. The importance of the 
symbiosis can only be undeistood bv considering the relationship in 
which plants stand with regard to (lie tree nitrogen ol the air. Long 
ago the view Ih.H tins jj.i-% might be the soim.i* ol tin* combined 
niiroien found in d. In uni hums within the plant, was erilii.dlv 
examined. pjrt ii ulai ly bv Boussingauli, and later bv Lawes and 
Gilbert. .e!' 1 bv Tugli, and it was ascertained to be erroneous, the 
plants only taking nitrogen into then sub-dance when it js presented 
to their roots m t he form ol 111! 1 ates ol v.u ions met.ils, or compounds 
of aiumoni 1. Many \vnt«*i.-> 111 teienl years, among whom may be 
earned especially 1 lelh jegel and Wilfarth, Lawes and (lilbett, and 
N lihesiiig and Laurent, have shown thit tin* Legu mniosae as a 
-.'in up J‘01111 conspicuous exceptions to this rule. While they arc 
quite capable o! taking up inflates from tlie s ul where and so long 
. I he--e a re present , t In * v 1 a.n glow and t In iv e 111 soil w luc li contains 
ro combined nil 1 * j *en ;it .dl, deriving tin lr supplies ol this element 
ri these < uses Imin tlu* air. 'The ph.eiiouiena have been the subject 
01 v erv • a ret ul and 1 1 1 • i* ad ex.i imnat u.11 tor 111a ■' v yiMl's, and may be 
vi gnnied as sai isl.*u toi dv '.‘-.table-lit - 1. The poui; ol iixing aliuo- 
splu-rie nil login bv the hie lief plants seems to«t>e conluied to this 
solitary group, 1 hough it has been staled by various observers with 
more or l<*ss emphasis t hut it is shared by others. Fran k has ciaimitl 
10 have found 0.1 is, bm kin-ails, spurry, luniips, mustard, potatoes 
;r»d Noiwa.y iua> 'les e x* : < ising it; Nobbe and others have imputed 
its | k isse -.•->! 1 > n to i.i.i, "■ /.7s. The! e 1 , In lie duel t e\ idem e pointing 
to ihi.-. eii* 1 1 n ol the power, and many experimenters directly 
contradict tlie st.u < on ills ol i rank. 

t he power c\c'< 1 «-*. 1 b. r tlie I .e uimlnosae is associated witlT the 
presence of < urioiis t ubeic ular swellings upon llv n loot.-., vvlucii an: 
dev elope- 1 •« 1 a \ t-ry e.a iv a- .<*, as i 1 1 • v a! e mill ; \ a fe< 1 in 01 di. a 1 y soil. 

II e\pi*i niieiital pi vnm ai e gmw 11 111 similized soil, tin >1* swellings do 
lid appear, ami l he pi mt can t ■ . « ’ 1 list* no at mospliei le nitrogen, 
d in* swellings h ive bee 1 lottud to be due to a cm ions hvpci tiophv 
o! the tissue of Uiep.nt, (lu* cells being Idled witJi ail immense nunt- 
be,- of miuiile b.u t« num -like orgam-nis ol y. X 01 Y shape. The 
d< velopment of these* strucl iires has bet 11 studied by many observers, 
both in England and on the continent ol l.urope. They appear 
to bep’C‘sent in large numbers 111 the soil, and to mlecL the Legumi- 
nous plant L»\* all. n king iis root hails. Oncol these hairs can be 
sun to be pencil died at a paiiicul.u spot, ami the cnieiing body 
is then found to glow along ihe length ol the* hail till it real lies the 
cortex of the root. It has the appearance! of a delicate tube wlm h 
h is granular eomeuls, and is provided with an apex that appears to 
be open. The wall of tin* tube is v« rv thin and delicate, and doc \s not 
seem to be composed ot cellulose 01 any modification of it. Careful 
staining shows lliat the granular sub-dam e of the interior rvally 
consists of a l.irge number ol d- licate 1 >d-like bodies. As tin* tube 
grows down the hair it muiiil.niis its own null pemlenee. and does 
not fuse with the contents of the root hair, whose prjlopJasm re- 
mains quite diKlinc! and separate. Alter making its way into the 
1:1 tenor, the intruder sets up a comidcrable hypertrojiliy «»t the tissue, 
causing the formation of a tubercle, which soon shows a certain 
differentiation, branches of the vascular bundles ot the root being 
supplied to it. Tin* md-like bodies from tin* inteiior ot the tube, 
which has considerable icsemblanee to the zoogloeaot many Bacteria, 
are liberated into the interior of the cells of the tubcrile and till it, 
increasing bv a process of branching and fission. When this stage 
is readied the invading tubes and lli< ir ramifications frequently 
disappear, leaving the v <*lls full of thv bucterioiils, as tlmy have been 
called. When the loot dies later such of these as remain are dis- 
charged intuit In* soil, and are then ready to infect: new plants. In 
some cases the zoogloca thread or tube has not becU seen, the organ- 
ism consisting entirely of the b.iclcrioi-Is. 
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Tliis peculiar relationship suggests at once a symbiosis, the Fungus 
gaining its nutriment mainly or entirely from the green plant, while* 
tin' latte*r in some way or other is able to utilize the tree nitrogen ot 
the air. The exact way in which the utilization or pxation of the 
nitrogen is eiteeted remains undecided. Two view sure still receiving 
certain support. 1 hough the second of them appears the more prob 
able. These are: (i) That the green plant is so stimulated by the 
symbiotic association which leads to the hypertrophy, that it is 
able to fix the nitrogen or cause it to enter into combination. (2) 
That the fixation of the gas is carried out be the hingul organism 
either in the soil or in the plant, and the nitrogenous substance so 
produced is absorbed hv the organism, which is in turn consumed 
by the green plant. Certain evidence which supports this view- 
will be referred to later. 

Whichever opinion is held on this point, there seems no room 
for doubt that the fixation of the nitrogen is concerned only with tin- 
root. and that the green leaves take no part in it. The nodules, m 
particular, appear to play the important part in the piocess. Mar- 
shall Ward has directed attention to several points of their structure 
which bear out tins view. Tluv are supplied with a regular system 
of conducting vascular bundles communicating with those of Un- 
roots. Their cells during the period of incubation of the symbiotic 
organism are abundantly supplied with starch. The cells in which 
the fungoid organism is vigorously flourishing are exceedingly active, 
showing large size, brilliant nuclei, protoplasm and vacuole, all of 
which give signs of intense nu-laboln; activity. The sap in these 
active t issues is alkaline, which lias been interpreted as being in 
accordance with Law’s suggestion that the living protoplasm in 
presence ot an alkali and ftce nit logon can build up ammonium 
nitrate-, or some similar bodv. It is, however, at present entirely 
unknown what substance* are formed at the expense of the atmo- 
spheric nitrogen. 

The idea that the atmospheric nitrogen is gradually being made use 
of bv plants, although it is clearly nol easily or commonly utilized, 
has been growing steadily. Beside-, the phenomena of the symbiosis 
just discussed, certain experiments tend to show that we have 
a constant fixation of tins gas in the soil bv various Baetena. 
Researches which have been carried out since 1SS5 by T’»ett helot, 
Andr£e, Laurent and Schlo-sing, and more recently by Kossowitsch, 
seem to establish the fad. though the details of the process remain 
undiscovered. Bert helot imputes it to the action of several species 
of soil Bacteria and Fungi, unhiding the Bacterium of the Legu 
minnsae. when the latter is cultivated free from its ordinary host. 
Laurent and Srhhrsing affirm that the tree nitrogen of the air can 
be fixed by a number of humble green plants, principally low lv green 
Algae. 'They must bo exposed freely to light and air dining tin- 
process, nr they fait to otter t it. Frank has stated that Peninllitnn 
cladiosporioidrs can flourish in a medium to which no nitrogen but 
tflat of the atmosphere lias access. Kossowitsch claims to have 
proved that fixation of nitrogen takes place under the influence of a 
symbiosis of certain Algae and soil Bacteria, tin- process bring much 
facilitated by the presence of sugar. The Algae include A ostoc, 
Cvstococcus, Cylindrnspamum ami a few other forms. In the sym 
biosij the Algae are supplied with nitrogen by the bacteria, and in 
turn they construct carbohydrate material, part of which goes to tin- 
microbes. This is supported by the fact that if the mixed culture* 
is placed in the light there is a greater fixation than when it is left 
in darkness. Tf there is a plentiful supply of carbon dioxide, more 
nitrogen is fixed. 

Nitrification and Denitrification in the Soil . -Another aspect of tin- 
nitrogen question has been the subject of much investigation and 
controversy since 1877. The round of changes which nitrogenous 
organic matter undergoes in the soil, and how if is ultimately made 
use of again by plants, presents some curious features. \\V have 
seen that when nitron-nous matter is present in the condition of 
humus, some plants call absorb it by their roots «>r by the aid of 
mycorhizas. But the changes in it in the usual course of nature 
are much more profound than these. It becomes in the soil the prey 
of various mu robes. Ammonia appeals immediately as a product 
of the disruption of the nitrogen-containing organic molecule. Later, 
oxidation processes take place, and the ammonia gives rbe to 
nitrates, whit h are absorbed by plants. These two processes go on 
successively rather than Simultaneously, so that it is only towards 
the end of the decomj>oMihrn of the organic matter that nitrification 
of the ammonia whichM formed is set up. In this process of nitri- 
fication distinguish two phases, first the formation of nitrites, 

and scconflflljtftheir oxidation to nitrates. The researches of Waring- 
ton in BhjMDttd and Winogradsky on the Continent have satis- 
factorily slHwfi that two distinct organisms an* concerned in it, 
and that prettily more than one species of each exists. One of them 
comprising the genera Nitrosomonas and Nitrosococcus, has the pow er 
of oxidizing sails of ammonium to the* condition of compounds of 
nitrous acid. When in a pure culture this stage has been reached 
no further oxidation takes place. The oxidation of the nitrites into 
nitrates is efjUNM^d bv another organism, much smaller than the 
first. 'The N it robactcr has been given to this genus, most of 

our k nowlMMr which is due to the resea rehes of Winogradsky. 

The two fSfijfc fpf organism are usually both presenf in tiie same 
soil, those (gfctiie second type* immediately oxidizing the nitrites 
which those of the first form from ammonium salts. The Nitro- 


! hatter forms not only cannot oxidize the latter bodies, but they are 
very injuriously afiected by the presence ot free ammonia. When 
cultivated upon a suitable nutritive material in (lie labotatory, 
the organism was killed by the presence of *015 <»t this gas, aiid 

seriously inconvenienced by one-third as much. Kxcrpt in this 
respect, however, tin- two classes show great siniikt i itv. A very 
interesting peculiarity attaching to them is their distaste for organic 
nutriment. They can be cultivated most readily on masses ot 
gelatinous silica impregnated with the appropriate compounds of 
nitrogen, and their growth takes place most copiously in the 
absence ot light. They need a little* carbonate m the nutrient 
material, and the source of the carbon which is found in the inn cased 
bulk ot the plant is partly that and partly tin* carbon dioxide of the 
air. 

We have in these plants a power which appears t pceial to them, 
in the jxissession of some mechanism for the constrm tion of organic 
substance which (litters essentially lrom the chlorophyll apparatus 
ot green plants, and yet brings about substantially similar results. 
The steps l>v which this carbon dioxide is built up into a compound 
capable of being assimilated by the protoplasm of the (-ells art* 
not known. The energy tor the purpose appears to be supplied by 
the oxidation ot the molecules containing nitrogen, so that it is 
dependent upon such oxidation taking place. \\ mogradskv lias 
investigated this point with great care, and he has come to the 
conclusion that about 35 milligrammes ot nitrogen are oxidized tor 
each milligramme ot carbon absorbed and fixed. 

Deposition and Direction of Deserve Materials in Plants and 
Animals . --As we have seen, the tendency of recent research is to 
prove the identity ot the mode of nutrition ot vegetable and animal 
organisms. The material on which they feed is ot t li * • same desciip- 
tion and its tieatment in the bodv is precisely similar. In both 
groups we find the presence ot nutritive material in two forms, one 
specially fitted tor transport, the other foi storage. We have seen 
tiiat m the plant the processes ot const ruction go on in the seats ot 
manufacture taster than those of consumption. W<- have the sur- 
plus sugar, for instance, deposited as si arch in the chloroplasts 
themselves. The manulact uro goes on very actively so long as 
light slunes ujmui lh<* leaves, and we find towards night a \ erv great 
surplus stored 111 the cells. Tins excess ot manulact ure is one of the* 
features ot plant life, and is exhibited, though in \arimis degrees, 
by all green plants. The accumulated material is made to minister 
to the need ot the plant in various ways; it may be bv increasing the* 
bulk of the plant, ns by the formation ot the wood ot the trunk, 
branches and roots; or it may be by laying up a store of nutritive 
materials for purposes n| propagation, as in tubers, conns, seeds, Ac. 
In any case the surplus is continuously being removed from the seats 
of its construction and deposited fin longer or shorter periods in 
other parts of the structure, usually near the regions at winch its 
ultimate consumption will take* place. We have* the deposition ot 
starch, alc-urone grains, ainorpjious protcids, fats, Ac., in the 
neigliboiii hood of growing points, cambium rings and phellogens; 
also the more prolonged storage 111 tubers, seeds and other repro- 
ductive bodies. Turning to the animal, we meet with similar pro- 
visions in the storage- of glycogen in the* liver and other parts, ot tat 
in various internal regions, and so on. In both we lmd the* reserve 
of food, so far as it is in excess of immediate need, existing in two 
conditions, the one suitable for tiansport, the other for storage, 
and w< sec continually Ihe traiisfiu mat 1011 of 1 lie one into the- other. 
The formation of the storage form at the expense ot the travelling 
stream is due to the activity ot some protoplasmic structure- — it 
may Vie a plastid or the genet al protoplasm ot ihe cell — and is a pro- 
cess of secretion. 'The converse process is one* of a true digestion, 
which de-M-rves the* name no less because it is inf rare-llular. We 
find processes of digestion si nelly comparable to those of the 
alimentary canal of an animal in the ease ot the insectivorous 
Nepenthes. Drosera and other similar plants, and in the saprophytic 
Fungi. 'Those* which now concern us recall the* utilization of the 
glycogen ot the* liver, the stored fats and protcids of other parts of 
the animal body being like them intracellular. 

Enr.vmes. — The agents which e tlc-rt the digestive* change-s in plants 
have* been studied with much care. They have been found to In* 
mainly enzymes, which are* in many cases identical with those ot 
animal origin. A vast number ol them have been discovered and 
investigated, and the majority call lor a brie f notice. 'Their number, 
indeed, renders it net irv to classify them, and rather to look at 
groups of them than to e xamine them one bv one. They are usually 
classified according to the* materials on which they work, and we 
may here* notic e* especially lour prim ipal groups, the members ot 
which take* part in the* digestion of reserve* mat e-rials as well as in the 
processes ot external digestion. These decompose respectively 
| carbohydrates, glucosnlrs, proteids anel fats or oils. The action of 
the enzyme in nearly every case is one* of hydration, the body acfe*el 
on being made to take up water and to undergo a subset juent 
decmnposil ion. 

Among those which act on carbohydrate's the most important are : 
the two varieties of diastase , which convert starch into malte^se or 
malt sugar; inutase, which forms fnydose lrom iiiulin; invertase, 
wTich converts cane sugar into glucose (grape sugar) and fructose; 
glurase or maltose , which produces grape sugar freun maltose ; anel 
cytase , which hydrftlyses cellulose. Another enzyme which does 
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no! appear to hi* concerned with digestion so directly as the others is 
pcctase, w hich forms vegetable jelly from pectic substances occurring 
in the cell- wall. 

The enzymes which act upon glucosidos are many; the best known | 
are rmulsin and mvrosin. which split up respectively amygdalin. the ! 
special glucoside of certain plants of the Kosaccae; and sinigrm, j 
which ha*’ a wide distribution among those ol the Cruciferac. Others | 
of less frequent occumince are erythrozym , rhamnase and gaul- 
theiase. 

The proteolytic enzymes, or those which digest proteids, are 
usually divided into two groups, one which breaks down ordinary j 
proteids into ditlusd.de bodies, known as peptone*, which are them- j 
selves prof onl in character. Such an enzyme is the pepsin oi t lie | 
stomach of the higher animals. 'I he other group attacks these j 
iep tones and breaks them down into the amino- acids oi which we | 
lave spoken before. This group is represented by the? errpsin oi 
the pancreas and other organs. A third enzyme, the trypsin of the 
pancreas, possesses the power of both pepsin and erepsin. The 
relationships existing between these enzymes are still the subject? 
of experiment, and we cannot regard them as exhaustively examined, j 
1 1 is not quite certain whether a true pepsin exists in plants, but many ; 
trypsins have been discovered, and one* form of erepsin, at least, is j 
very widespread. Among the trypsins w<* have the papain oi the j 
Papaw fruit [Carica J’apaya ), the hroniehn of the Pine apple, and I 
the enzymes present in many germinating seeds, in the seedlings ol 
several plants, and in other parts. Another enzyme, rennet, which 
in the animal body is prnleolvtic, is frequently met with in plants, 
but its 1 11 net ion has not been ascertained. 

The digestion of iat or oil lias not been adequately investigated, 
but its decomposition in germinating seeds has been found to he due ] 
to an enzyme, which has been called lipase. It splits it into a fatty j 
acid and glycerine, hut seems to have no further action. The details ; 
of the further transformations have not yet been completely iollowed. 1 

Oxida .es. Another class of enzymes has been discovered in both | 
animals and plants, but they do not apparently take any part in j 
digestion. They set up a process ot oxidation in the substances , 
winch they attack, and have consequently been named oxidases. 
Vcy lit lie is known about them. 

In many cases the digestion of reserve food materials is effected 
by the direct action of the protoplasm, without the intervention of 
enzynns. This property ol living substance can be proved in the 
ease ol the cells ot the* higher plants, but it is especially prominent 
in many of tile more lowly organisms, such as the Bac teria. The 
processes of putrefaction may be alluded to as affording an instance 
of such a power in the* vegetable organisms. At the same time it 
must be* remembered that the secretion of enzymes by Bacteria is 
of widespread occurrence. 

Supply and Distribution of Energy in Plants . — It is well known that 
one ol the conditions of life is flu* maintenance of the process which 
is known as respiration. Tt is marked by flu* constant and rontinu- ; 
ous absorption ol a certain quantity of oxygen and by the exhalation 
of a certain volume of carbon dioxide and water vapour. There is ; 
no direct connexion between the two, the oxygen is absorbed almost I 
immediately bv the protoplasm, and appears 1 o enter info some kind 1 
of chemical union with it. The protoplasm is in a condition of 
instability and is continually breaking down to a certain extent, , 
giving rise to various substances of dith-rent degrees <>! complexity, 
some of which are again built up by it into its own substaiu.es, and 
others, more simple in composition, are given off. Ol these carbon j 
dioxide and water are Ihe most prominent. These respiratory pro- J 
cesses are associated with the liberation ol energy by the protoplasm, 1 
energy which it applies to various purposes. The assimilation ol 
complex foods consequently may be regarded ns supplying the proto- 
plasm with a potential store ot energy, as well as building up its 
substance. Whenever complex bodies are built up Iroin simple ones : 
we have an absorption of energy in some form and its conversion j 
into potential energy; whenever decomposition ol complex bodies j 
into simpler ones takes place we have the liberation ot some or all : 
ot the energy that was u set Win their construction. 

Since about 1 8. So considerable attention has been directed to 
question ol the supply, distribution and expenditure ol energy , 
in the vegetable, kingdom. This is an extremely important question, i 
:-mce the supply ot energy to the animal world has been lotind to , 
depend entirely upon the vegetable one. The supply of energy to I 
the several protoplasts which make up the body ol a plant is as 
necessary as is the transport to them ol the tood they need; indeed, 
the two things are inseparably connected. The source ot energy ; 
which is the only one accessible to the ordinary plant as a whole . 
is the radiant energy of the rays ol the sun, and its absorption is : 
mainly due to the properties of chlorophyll. This colouring matter, i 
as shown by its absorption spectrum, picks out ot the ordinary beam 
of light a large proportion ol its red and blue rays, toget her with some. ; 
of the green and ycilow. This energy is obtained especially by the 
chloroplastids, and part of if is at once de voted to the construction 
of carbohydrate material, being thus turned from the kinetic to the 
potential* condition. The other constructive processes, which are 
dependent partly upon the oxidation of the carbohydrates so formed, 
and therciore upon an expenditure ol part of such energy, also mark 
the storage of energy in the potential form. Indeed, the construc- 
tion of protoplasm itself indicates the same*thing. Thus even in , 


these constructive processes there occurs a constant passage of energy 
backwards and forwards troin the kinetic to the potential condition 
and vice versa. The outcome of the whole round of changes, how- 
ever, is the fixation of a certain part, of the radiant energy absorbed 
by the chlorophyll. I he rays of the visible spectrum do not supply 
*11 the energy which tin* plant obtains. It has been suggested by 
several botanists, with considerable plausibility, that the ultra-violet 
or chemical rays can be absorbed and utilized by the protoplasm 
without the intervention of anv pigment such as chlorophyll. There 
is some evidence pointing to the existence of this power in the cells 
of the higher plants. Again, we have evidence ot the power of 
plants to avail themselves of the heat rays. There is, no doubt, a 
direct interchange of heat between the plant and the; air, which 
in many eases results in a gain ol heat by the plant. Indeed, the 
tendency to absorb heat in this way, either from the air or directly 
from the sunlight, has already been pointed out as a clanger which 
needs to be av e rted by transpiration. 

There is probably but little transformation of one form of kinetic 
energy into another in the plant. It has been suggested that the 
red pigment Anthocvan, which is found very commonly in young 
developing shoots, petioles and midribs, effects a conversion of light 
rays into heating ones, so fac ilitating the metabolic processes oi the 
plant. This is, howeve r, rather a matter of speculation. The 
various electrical phenomena of plants also are obscure. 

Certain plants possess another source ol energy which is common to 
them and the animal world. Phis is the absorption of elaborates 1 
compounds from their environment, by whose* decomposition the 
potential energy expended in their construction can be liberated. 
Such a source is commonly met with among the* Fungi, the insecti- 
vorous plants, and such of the higher plants as have a saprophytic 
habit. This source is not, however, anything new, for the elaborated 
compounds so absorbed have been primarily constructed by othe r 
plants through the mechanism which has just been described. 

The question of the distribution of this stored energy to the 
separate? protoplasts of the plant can be; seen to be Ihe same? problem 
as the distribution ol the food. The material and the energy go 
together, the; decomposition of the* one in tins cell setting tree the 
other, which is used at once in the vital processes ot the cell, 
being in fact largely employed in constructing protoplasm or storing 
various products. The actual liberation in any cell is only very 
gradual, and generally takes the form ot heat. The metabolic 
changes in the cells, however, concern other decompositions side by 
side with those which involve the building up of protoplasm from 
the products of which it feeds. So long as food is supplied the 
living substance is tin* seat oi transformations which are continu- 
ally proceeding, being partially decomposed and again constructed, 
the new iood being incorporated into if. Tjje changes involve a 
coulinual liberation of energy, which in most cast's is caused by the 
respiration of the protoplasm and the oxidation of the substances 
it ton tains. The need ot the protoplasm for oxygen has already 
been spoken ol : in its absence death soon supervenes, respiration 
being stopped. Respiration, indeed, is the expression ol the libera- 
tion of the jNitciilial energy of the protoplasm itself. Lt is not 
certain how Jar substances 111 the protoplasm are directly oxidized 
without entering into the composition ot the living substance, 
though this appears to take place. JCven their oxidation, however, 
is ettected by the protoplasm acting as an oxygen carrier. 

The supply of oxygen to a plant is thus seen to be as directly 
connected with the utilization of the energy of a cell as is that 
ot food concerned in its nutrition. It the access ot oxygen to a 
protoplast is interfered with its normal respiration soon ceases, 
but frequently other changes supervene. The partial asphyxiation 
or suffocation stimulates the protoplasm to set up a new and perhaps 
supplementary series of decompositions, which result in the libera- 
tion of energy just as do those of Ihe respiratory process. One of 
the constant features of respiration tin? exhalation of carbon dioxide 

can still be observed. This comes in almost all such cases from 
the decomposition ot sugar, which is split up by the protoplasm 
into alcohol and carbon dioxide. Such decompositions are now 
generally spoken of as anaerobic respiration. The decomposition 
ot flu* complex molecule of the sugar liberates a certain amount of 
energy, as can be seen from the study of the fermentation set up 
by veasl, which is a process ot this kind, in that it is intensified 
by the absence of oxygen. The liberated energy takes the iorm of 
heat, which raises the temperature of flic fermenting wort. It has 
been ascertained that in many cases this decomposition is effected 
by the secretion of ail enzyme, which has been termed zymase. 
'Phis body has been prepared from active yeast, and from iruits and 
other parts which have been kept lor some lime in the absence ol 
oxygen. The protoplasm appears to be able also to bring about ihe 
change without secreting any enzyme. 

Expenditure of Energy bv Plants . — The energy of the plant is, as 
we have seen, derived originally from the kinetic radiant energy of 
the sun. I11 such cells as are capable of absorbing it, by virtue of 
their chlorophyll apparatus, the greater part of it is converted into 
the potential iorm, and bv the transport from cell^to cell of the 
compounds constructed everv part of the plant is put into possession 
of the cnvgy it nee* Is. The store of energy thus accumulated 
and distributed has to subserve various purposes in the economy 
of the plant. A certain part ol it is devoted to the maintenance o‘ 
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the framework of the fabric of the cell, and the construction of a 
continuously increasing skeleton; part is used in maintaining the 
normal temperature oi the plant, part in constructing various sub- 
stances winch arc met with in the interior, which serve various 
purpo. es in the working ot the vital mechanism. A great part again 
is utilized in that increase ot the body of the plant which we c;lll 
growth. 

Growth, as usually spoken of, includes two essentially different 
processes. The lir*L ol these, which mav be regarded as growth 
proper, is the manufacture of additional quantities ot living sub- 
stance. The second, which is usuallv included in the term, is the 
increase of such accessories of living substance as are necessary lor 
its well-being. These include cell walls and the various stored 
products found in growing cells. There is clearly a ditlereiuv 
between these two categories, 'flic formation ot living subs tame 
is a process of building up from simple or relatively simple materials; 
the construction of its cellulose' framework and supporting substance 
is done by the living substance alter its own formation is completed, 
and is attended by a partial decomposition of such living substance. 

Growth is always going on in plants while they are alive. hven 
the oldest trees pul out continually new leaves and twigs. It does 
not, of course, follow that increase of bulk is ahvavs conspicuous; j 
in sucli frees death is present side by hide with life, ami the one often 
counterbalances the other. As, however, we can easily see that the ; 
construct i\ *■ processes are much greater than those which lead to the j 
disappearance of material from the plant-bodv, there is generally j 
to be seen a conspicuous increase in the substance ot the plant. This I 
is, in neaiiv all cast *, attended bv a permanent change in form, j 
This is not perhaps so evident in the case of axial organ* as it is in 
that of leaves and their modifications, but. even in them it can be 
detected to a certain extent. 

In the lowliest plants growth may be co-extensivc with the plant- 
body; in all plants ot any con -Tit table size, however, it is localized 
ill particular regions, and in them it is associated with the formation 
of new protoplasts or o*:i*. 'These regions have been called growing 
points. In such stems and loots as increase in thickness there are 
other growing region*, w’.n h consist ot evlin ’rical sheaths known as 
camoium id- ns or pfi vr*. Jiy the multiplication ot the proto 
plasis in these merbmatic areas the substance of tile plant is in 
created. In otU-r wnr. !*, as these growing regions consist of cell*, 
the growth of ihe enure organ or plant will depend up«>n the 
behaviour of the cells or protoplasts of which the merismatic tissue* 
are composed. 

The growth of such a cell will be found to depend mainly upon 
live condition* : H) '1 lu re mu*t be a mi;>;*1v of nutritive or p 1 v-’ic 
materia! *, at the e xpense ot winch the increase of its living substance 
can take place, an^ which supply the needed pot'*»ni d eneigv. 
(2) There 11111st be a supply of w,i;»t to such an extent as to set up a 
certain hydrostatic pn\**ure in the cell, for onlv turgid cells cm 
grow, ip The supply ot water must be as un rib* I with the formation 
of osmotic substances in the cell, nr it. cannot be made to enter it. 

( I ) The call mu*t have a certain temperature, for the activity 01 a 
]>rotO])last is only possible within certain limits, which dithr m the 
case oi <lilferetit plant*. (5) There imi*t be a supply ot uwgi-n to 
the growing cill, tor lie; p~otopl ixt is dependent upon tin* gas for 
the performance of its \ ital luncuons, arel i»a**iu uiarlv for the libera 
tion oi tin* energy which 1* d«-m.andt*d in the construe live processes. 
'This is evi lent from the c moderation that tin* growth ot the c* Us 
is atb uded by the grow th in surface of the c< II w .*.11. and ns the latter 
is a secretion from the protoplasm, such a dci (.imposition cannot 
readily take place unless oxygen is admit ted to it. 

When the.*c* conditions are present, the- cou:-e of (lie growth oi a 
cell appears to be the following : Thu young cell, immediately it is 
cut olt from its fellow, absorbs water, in consequence of the presence 
in it ol o*rnotically active substances. With the water it take* in 
the variou* nulritive substances which tfie former contains in solu- 
tion. 1 here is set up at once a certain hydrostatic pressure, dm* to 
the turgi lily which ensues upon such absorption, and the extensible 
cell wall stretch' *, at first in all directions. The grow th or mu ease 
of the protoplasm at the expense of the nutritive matter for a time 
keeps pace with the increased size of the cell, but by and bv it be- 
comes vacuolated as more and more water is attract'd into the 
interior. K\ eutually tihe protoplasm usually forms only a lining 
to the cell wall, and a large vacuole filled with cell sap occupies 
the centr *. The growth of the protoplasm, though considerable, 
is therefore not commensurate, with the increase in the size of the 
cell. The stretching of the cell wall by the hydrostatic pressure is 
fixed by a secretion of new particles and their deposition upon Un- 
original wall, which as it becomes slightly thicker is capable ot still 
greater extension, much in the same way as a thick band of india- 
rubber is capable of undergoing greater stretching than a thin one. 
The increase in surface of the cell wall is thus due firstly to the 
stretching caused by turgidity, and secondly to the formation and 
deposition of new substance upon the old. When the limit of 
extensibility is reached the cell wall increases in thickness from the 
continuation qf the latter of the two processes. 

Tie- rate of growth triM cell varies gradually throughout its course; 
it begins slowly, increases to a maximum, and then becomes slower 
till it stops. The time during which these regular changes in the rate 
can be observed is generally spoken of as the grand period of growth. 


If we consider the behaviour of a growing organ such as a root 
we find that, like a cell, it show.* a grand period ol gunvtli. Just 
behind its apex the cells are found to be all in process of active 
division. Growth is small, and consists mainly in an increase ol the 
quantity nt protoplasm, lor the cells divide again as soon as they have 
reached a certain size. As new cells are continually lornied in the 
i merismatic mass those w hich are farthest irom the 'apex gradually 
; cease to divide and a different process ot growth takes place m them, 

; which is associated more particularly with the formation ot the 
1 vacuoles, consequent upon the establishment of considerable hydro- 
! static pressure in them, thus causing the bulk of the cells to be greatly 
enlarged. Here it is that the actual extension in length of the root 
lakes place, and the cells reach the maximum point ol the grand 
period. They then gradually lose the power of growth, the oldest 
ones or those farthest from the apex parting with it lirst, and they 
pass gradually over into the condition ot the permanent tissues. 

The same order ol events may be ascertained to take place m the 
stem; but in this region it is complicated by the occurrence of nodes 
and internodcs, grow th in length being confined to the inttei , many of 
which may be growing simultaneously. 'The region ol growth in the 
stem is, as a rule, much longer than that of the root. The growth 
of tlu* leal is at hist apical, but this is not very prolonged, and the 
subsequent enlargement :s due to an intercalary growing re. 1011 
near the base. 

The turgidity in the cells of a growing member is not uniform, but 
shows a luirly rhythmical variation m it* diflercut parts. Ii the 
member is one which shows a duterenee ot structure on two sides, 
such as a leal, the two sides frequent lv show a difference of degree 
ot turgidity, and consequently ol rate of growth. Ii we consult r a 
leaf ol the common lem we lind that in its young 1.0ml ilion it is 
closely rolled up, the upper or ventral surface being quite concealed. 
\s it gets older it. gradually untold* and expands into the adulL 
torm. This is dm: to the i.llL th it while \ ouiig the lurgiditv mid 
consequent growth are greater in the dorsal side ot the leaf, so that 
if becomes rolled up. As it develops the maximum lurgiditv and 
growth mange to its upper side, and so it becomes unfolded or 
expanded. These two conditions are generally described under the 
n ime* of J’vpundsfv and /■”.’//. e./r respectively. 

Cylindrical organs mav exhibit similar phenomena. One side ol 
astern may be more turgid than the opposite one, and Use maximum 
turgidity, with its consequent grow IN, may alternate between two 
opposite sides. 1 he growing apex ol such a stem will alternately 
inclni' 1 , lirst to oik* side and then to tin: other, exhibiting a kind of 
no 1 i:.ig movement m the two direction*. .More frequently the re- 
gion ol maximum tuigidily passe; gradually nmnd the growing /one. 

! he apex in th's case will th scribe a circle, or rather a spiral, as it is 
elong.ti mg all tin- time, pointing to a!! points ol the coiupa*s in 
succession. Tins coiuiiiuou* ih.inge of position has been called 
1 tnumnucdtiun, and is laid to be universal m all grow mg cylindrical 
organs. l'he passage ol the maximum turgidity' round the stem may 
vary in rapidity m biitereut pi ices, tau.-.mg tuc mcle to lx* replaced 
by* an ellipse*. 1 he bending to two sides alternately, dcv.nljed 
above, oi ten idled a imp,\- natation, may be regarded as only' an 
extreme instance oi. the latter. 

j\crvous System of iHuuis. So far we laue considered tlm 
, plant, almost exclusively as an individual organism, carrving 
! out its own \ b . 1 1 pmc. ami unatV •< b d by its surroundings 
| except i:i so far as th.se supply il with the materials for its 
well-being. When we consider, however, ihc great variability 
| m those surroundings and the consequent changes a plant must 
j encounter, it appears obvious tlut interaction and adjustment 
between tile, plant and its environment must be constant and 
; well balanced. That such adjustment shall take place postulates 
1 on the part ol the plant a kind of perception or appreciation of the 
I (.hanging conditions which aflect it. 

I Card ul examination soon shows an observer that such 

I perceptions exist, and that, they are billowed by' certain purpose- 
| ml changes in the plant, sometimes mechanical, sometimes 
chemical, the object being evidently to secure some advantage 
for the plant, to ward oil some danger, or to extricate il from 
some difficulty. We may speak, indeed, of the plant as possessed 
of a rudimentary' nervous system, by the aid of which necessary 
adjustments are brought about. The most constantlv occurring 
changes that beset a plant are connected with illumination, 
temperature, moisture, and contact with foreign bodies. Setting 
aside other susceptibilities, w e hav e c\ idence that most plants are 
sensitive to all these. 

If a growing stem receives stronger illumination on one side 
than another, its ap**x slowly turns from the vertical in the direc- 
tion of the light source, eont inning its change of position until 
it is in a direct line with the incident rays. If a root is similarly' 
illuminated, a similqr change of direction of growth follows, but 
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in this cast- the organ grows away from the light. These move- I The purposeful character of all these movements or changes of 


merits are spoken of as heliotropic and aphdiotropic curvatures. 
The purpose of the movements bears out the contention that the 
plant is tr\ ing to adjust itself to its environment. The stem, by 
pointing direc tly to the light source, secures the best illumination 
possible lor all of its leaves, the latter being distributed sym- 
metrically around it. The root is made to press its way into the 
darker cracks and crannies of the soil, so bringing its root-luiirs 
into better contact with the particles round which the hygroscopic 
water hangs. Leaves respond in another way to the same influ- 
ence, placing themselves across the path of the beam of light. 

Similar sensitivenesses can be demonstrated in other cases. 
When a root comes in contact at its tip with some hard body, 
such as might impede its progress, a curvature of the growing 
parr is set up, which takes the young tip away from the stone or 
wliat not with which it is in contact. When a sensitive tendril 
tomes into contact with a foreign body, its growth becomes so 
modi lied that it twines round it. Many instances might be 
gi\ en of appreciation of and response to other changes in the 
environment by the growing parts ol plants; among them 
we may mention the opening and closing of (lowers during the 
days of their expansion. One somewhat similar phenomenon, 
dilTi ring in a few respects, marks the relation of the plant to the 
attractin'! of gravity. Observation of germinating seedlings 
makes it elear that somehow they have a perception of direction. 
The young roots grow vertically downwards, the young stems 
vertically upwards. Any attempt to interfere with these direc- 
tions, bv placing the seedlings in abnormal positions, is trust rated 
by the seedlings themselves, which change their direction of 
g owth by bringing about curvatures of the different parts of 
their axes, so that the root soon grows vertically downward 
again and the stem in the opposite direction. Other and older 
plants give evidence of the same perception, though they do not 
respond all in the same way. Speaking generally, stems grow 
upward* and roots downwards. Hut some stems grow parallel 
to the surlaee of the soil, while the branches both of stems and 
roots tend to grow at a definite angle to the main axis trom which 
they come. These movements are spoken of as different kinds 
of g cotropic curvatures. 'This power of perception and response 
is not bv anv means confined to the growing organs, though in 
these it is especially striking, and plays a very evident part in 
the disposition of the growing organs in advantageous positions, 
it can, however, be seen in adult organs, though instances are 
less numerous. 

When the pinnate leaf of a Mimosa pmlica, the so-called i 
sensitive plant, is pinched or sLruek, the leaf droops rapidly 
and the leaflets become approximated together, so that their 
upper surfaces are in contact. The cxt< nt to which the disturb- 
ance spreads depends on the violence of the stimulation it may 
be confined to a few leaflets or it may extend to all the leaves of 
the plant. 

The leaves and leaflets of many plants, r.g. the telegraph plant, 
Desmotlinm "vrans, behave in a similar way under the stimulus of 
ap p roach i n g d ark n ess . 

A peculiar sensitiveness is manifested by the leaves of the so- 
called insectivorous plants? In the ease ol Diouaea muscipula we 
find n two-lobed lamina, the two lobes being connected by a 
midrib, which can play the part of a kind of hinge. Six sensitive 
hairs spring from the upper surface of the lobes, three from 
each; when one of these is touched the two lobes rapidly close, 
bringing their upper surfaces into contact and imprisoning any- 
thing which for the moment is between them. The mechanism is 
applied to the capture of insects alighting on the leaf. 

Dr os era, another of this insectivorous group, has leaves which 
are furnished with long glandular tentacles. When these are 
excited by the settling of an insect on the leaf they slowly bend 
over and imprison the intruder, which is detained there mean- 
while by a sticky excretion poured out by the glands. 

In both these cases the stimulation is followed, not only bv 
movement, but by the secretion of an acid liquid containing a 
digestive juice, by virtue “of which the insect is digested after 
being killed. 


position indicates that they are of nervous origin. We have in 
them evidence of two factors, a perception of some features of the 
environment and follow ing this, after a longer or shorter interval, 
a Response calculated to seizure some advantage to the responding 
organ. We find on further investigation that these two con- 
ditions are traceable to different parts of the organs concerned. 
File perception of the changes, or, in other words, the reception 
of the stimulus, is associated for example, with the tips of roots 
and the apices of stems. The first recognition of a specially 
receptive part was made by Charles Darwin, who identified the 
perception of stimulation with the tip of the young growing 
root. Amputation of this part involved the cessation of the 
response, even when the conditions normally causing the stimu- 
lation were maintained. Francis Darwin later demonstrated 
that the tips of the plumules of grasses were sensitive parts. 
'The responding part is situated some little distance farther back, 
being in fact the region where growth is active. This bending 
part has been proved to be insensitive to the stimuli. 'There is 
consequently a transmission of the stimulus Irom the sensitive 
l organ to a kind of motor mechanism situated some little way off. 
We find thus three factors of a nervous mechanism present, a 
receptive, a conducting, and a responding part. The diff eren- 
tiation ol the plant's substance so indicated is. however, 
physiological only; there is no histological differmcc between 
the cells ol these regions that can be associated with the sev eral 
properties they possess. Kven the root tip, w hich show s a certain 
differentiation into root cap and root apex, cannot be said to be a 
definite sense organ in the same wav as the sense organs of an 
animal. 'The root is continually growing and so the sensitive 
part is continually changing its composition, cells being tunned, 
growing and becoming permanent tissue. The cells iff the tip 
at any given moment may be sensitive, but in a few days the 
power of receiving the stimulus lias passed to other and younger 
cells which then constitute the tip. 'The power of appreciating 
the environment is therefore to be associated with the protoplasm 
only at a particular stage of its development and is transitory in 
Its character. • 

What the nature o' the stimulation is we are not able to say. 
The protoplasm is sensitive to particular iidluenei s, perhaps t)f 
■vibration, or ol contact or ol chemical action. We can imagine 
(hough pi r) laps only vaguely, the way in which light, tempera- 
lure, moisture, contact, Me., ran affect it. The perception of 
direction or the influence of gravity presents greater difficulty, 
as we have no dear idea of the form which the force of gravity 
takes. Recent I v some investigations by Ilabcrlardt, Noll, 
Darwin and others have suggested an explanation which has 
much to recommend it. The sensitive cells must clearly be 
influenced in some wav by weight — not the weight of external 
organs hut of some weight within the m. This may possibly be 
the cell sap in their interior, which must exercise a slightly 
different hydrostatic pressure on the basal and the lateral walls of 
the cells. Or more probably it may be the weight of definite 
particulate structures in their vacuoles. Many experiments 
point to certain small grains of starch which arc capable of dis- 
placement as the position of the cell is altered. Such small 
granules have been observed in the sensitive cells, and there is an 
evident correlation between these and the power of receiving the 
geotropic stimulus. It has been shown that if the organ con- 
taining them is shaken for some time, so that the contact between 
them and the protoplasm of the cells is emphasized, the stimulus 
becomes more efficient in producing movement. This reduces 
the stimulus to one of contact, which is in harmony with the 
observations made upon roots similarly stimulated from the 
exterior. The stimulating particles, whether starch grains in 
all eases, or other particles as w'cll, have been termed statoliths. 

We have spoken of the absence of structural differentiation 
in the sense organs. There is a similar difficulty in tracing the 
paths by which the impulses are transmitted to the growing and 
curving regions. The conduction of such stimulation to parts 
removed sitme distance from the sense organ suggests paths of 
transmission comparable to those which transmit nervous 
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impulses in animals. Again, the degree of differentiation is I 
very slight anatomically, but delicate protoplasmic threads have i 
been shown to extend through all cell-walls, connecting together 
all the protoplasts of a plant. These may well serve as con- 
ductors of nervous impulses. 'The nervous mechanism thus 
formed is very rudimentary, but in an organism the conditions 1 
of whose life render locomotion impossible great elaboration ; 
would seem superfluous. There is, however, A ery great delicacy i 
of perception or appreciation on the part of the sense organ, | 
stimuli being responded to which are quite incapable of j 
impressing themselves upon the most highly differentiated 
animal. 

The power of response is seen most easily in the ease of voting 
growing organs, and the parts which show the motor mechanism 
are mainly the young growing cells. We do not find their 1 
behaviour like that of the motor mechanism of an animal. The ! 


active contraction of muscular tissue has no counterpart in the 
plant. The peculiarity of the protoplasm in almost every cell 
is that it is especially active in the regulation of its permeability 
by water. Under different conditions it can retain it more 
strongly or allow it to escape more freely. This regulation of 
turgor is as characteristic of vegetable protoplasm as contraction 
is of muscle. The response to the stimulus takes the form of 
increasing the permeability of particular cells of the growing 
structures, and so modifying the degree of the turgiditv that is | 
the precursor of growth in them. The extent of the area affected j 
and of the variation in the turgor depends upon many circum- 
stances, but we have no doubt that in the process of modifying ; 
its own permeability by some molecular change we have the 
counterpart of muscular eontractibility. 

The response made by the adult parts of plants, to which 
reference lias been made, is brought about by a mechanism 
similar in nature though rather differently applied. If the leaf of 
Mimosa or Desmodiuni be examined, it will be seen that at tin* 
base of each leaflet and each leaf, just at the junction with tin* 
respective axes, is a swelling known as a pulvinus . This has a 
relatively large development of succulent parenchyma on its 
upper and lower sides. In the erect position of the leaf the lower 
side has its cells extremely turgid, and the pulvinus thus forms j 
a ‘cushion, holding lip the petiole. On stimulation these cells 
part with their water, the lower side of the organ becomes flaccid 
and the weight of the leaf causes it to fall. The small pulvini 
of the leaflets, by similar changes of the distribution of turgiditv, 
take up their respective positions after receiving the stimulus. 1 
In some cases the two sides of the pulvini varv their turgiditv in | 
turns ; in others only the lower side becomes modified. 

Similar turgescence changes, taking place with similar rapidity 
in the midrib of the leaf of Dionaea , explain the closing of the 
lobes upon their hinge. More slowly, but yet in the same way, 
we may note the change in turgiditv of certain cells of the 
Drosera tentacles, as they close over the imprisoned insect. 

Organic Rhythm . — It is a remarkable fact that during the j 
process of growth we meet with rhythmic variation of such 
turgiditv. The existence of rhythm of this kind lias been ob- ! 
served and studied with some completeness. 1 1 is the immediate j 
cause of the phenomena of eircumnutation, each cell of the ' 
circumnutating organ showing a rhythmic enlargement and | 


decrease of its dimensions, due to the admission of more and less 


water into its interior 'The restraint of the protoplasm changes ■ 
gradually and rhythmically. The sequence of the phases of the I 
rhythm of the various cells are co-ordinated to produce the 
movement.* Nor is it only in growing organs that the rhythm 
can be otyswreed, for many plants exhibit it during a much 
longer peribdf^han that of growth, ft is casv to realize how such 
a rhythm can;t*‘ modified bv the reception of stimuli, and can 
consequently setve as the basis for the movement of the stimu- 
lated organ. This rhythmic affection of vegetable protoplasm 
can he observed. in verv many of its functions. What have been 
described as “ periodicities,” such as the daily variations of 
root-pressure, afford familiar instances of it. It reminds us of a 
similar property ofrenimal protoplasm which finds it" expression 
in the rhvthmicd)eat of the heart and other phenomena. 


Authorities. — Sachs, Lectures on the Physiology of Plants , trans- 
lated by Marshall Ward; Vines, La lures on the Physiology of Plants', 
Pfciier, The Physiology of Plants , trans. by I '.wart ; Reynolds Green* 
Introduction to Vegetable. Physiology ; The Soluble Perments and Pvr- 
mentation ; Detmer, Practical Plant Physiology , Irans. by Moor; 
Darwin and Acton, J 'radical Physiology of Plants', Davenport, C.B.* 
P.\ peri mental Morphology ,vols. i.andii. ; Vcrworn,(i>w»Ttf/ J'hyswlogy J 
trails, by Lee; Bntsclili, Investigation on Microscopic P arms and on 
Protoplasm , trans. by Minchin. (J. H. Gr.) 

Pathology of Plants 

u Phytopathology ” or plant pathology (Gr. <pvr 6 v, plant), 
comprises our knowledge of the symptoms, course, causes and 
remedies of the maladies which threaten the life of plants, or 
which result in abnormalities of structure that are regarded, 
whether directly injurious or not to life, as unsightly or undesir- 
able. In its systematized form, as a branch of botanical study, 
it is of recent date, and, as now understood, the subject first 
received special attention about 1850, when the nature of 
parasitism began to be intelligible; but many disjointed refer- 
ences to diseased conditions oi plants had appeared long before 
this. The existence of blights and mildews of cereals had been 
observed and recorded in very ancient times, as witness the Bible, 
where half a dozen references to such scourges occur in the Old 
Testament alone. The epidemic nature of wheat-rust was 
known to Aristotle about 350 b.c., and the Greeks and Romans 
knew these epidemics well, their philosophers having shrewd 
speculations as to causes, while the people held characteristic 
superstitions regarding them, which found vent in the dedication 
of special festivals and deities to the pests. Pliny knew that 
flies emerge from galls. The few records during the middle ages 
are borne out by what is known of famines and pestilence. 
Shakespeare's reference in King Lear (Act in., sc. iv.) mav be 
quoted as evincing acquaintance with mildew in the 17th century, 
as also the interesting Rouen law of Loverdo (1660). Malpighi 
in 1679 gave excellent figures and accounts of leal-rolling and 
gall insects, and Grew in 1682 equally good descriptions of a leaf- 
mining caterpillar. During the iKth century more academic 
treatment of the subject began to replace the scattered notes. 
Hales ( 1 727-T 733) discussed the rotting of wounds, ('ankers, Ac., 
but much had to be done with the microscope before any real 
progress was possible, and it is easily intelligible that until the 
theory of nutrition of the higher plants had been founded by the 
work of Ingenhouss, Priestley and I)e Saussure, the way was not 
even prepared for accurate knowledge of cryptogamic parasites 
and the diseases they induce. It was not till De Barv (1866) 
made known the true nature of parasitic Fungi, based on his 
researches between 1853 and 1863, that, the vast domain of 
epidemic diseases of plants was opened up to fruitful investiga- 
tion, and such modern treatises as those ol Frank ( 1 880 and 1895), 
Soraucr (1886), Kirchner (iSgo), were gradually made possible. 

Plant pathology embraces several branches of stud)’, and mav 
be conveniently di\ ided as follows 

1. The observation and accurate description of symptoms 
( Diagnosis). 

2. The study of causes or agencies inducing disease (Aetiology). 

3. The practise of preventive and remedial measures ( Thera- 
peutics ). " 

In plants, however, the symptoms of disease [ire apt to exhibit 
themselves in a very general manner. Our perceptions differen- 
tiate but imperfectly symptoms which are due to very different 
causes and reactions, probably because the organization of the 
plant is so much less highly specialized than that of higher 
animals. The yellowing and subsequent casting of leaves, for 
instance, is a very general symptom of disease in plants, and may' 
be induced by drought, extremes of temperature, insufficient or 
excessive illumination, excess of water at the roots, the action of 
parasitic Fungi, insects, worms, &c., or of poisonous gases, and so 
forth; and extreme caution is necessary in dealing with amateur 
descriptions of such symptoms, especially when the untrained 
eye has taken no cognisance of, or has only vaguely observed, the 
numerous collateral circumstances of the ease. 

The causes of disease may he provisionally classified somewhat 
as follows, but it may be remarked at the outset that no one of 
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these proximal causes, or agents, is ever solely responsible; and it 
is very easy to err in attributing a diseased condition to any of 
them, unless the relative importance of primary and subordinate 
agencies is discoverable. For instance, a Fungus epidemic is 
impossible unless the climatic conditions are such as to favour 
the dispersal and germination of the spores; and when plants are 
killed off owing to the supersaturation of the soil with water, it 
is by no means obvious whether the excess of water and dissolved 
materials, or the exclusion of oxygen from the root-hairs, or the 
lowering of the temperature, or the accumulation of foul products 
of decomposition should be put into the foreground. In everv 
case then' are chains of causation concerned, and the same factors 
will be differently grouped in different eases. 

Hearing in mind these precautions, we inay classify the 
proximal musnl agents ot disease as- 


T. External agencies. 

A. Non-living. 
a. Material. 

1. Physical — 
Soil. 

Water. 
Atmosphere. 
Chemical — 
Soil. 

Mater. 
Atmos]) here. 


b. Non material 

1. Temperature. 

2. Illumination, 
p Other agencies. 

R. Living. 

a. Animals. 

1. Vrrtebrata. 

2. In vertebral a. 

b. Plants. 

1. Phanerogams. 

2. Cryptogams. 


While such a classification may serve its purpose as a sort of 
index, it must be confessed that the limits of its usefulness are 
soon reached. In the first place, the so-called “ internal causes " 
of disease is probably a mere phrase covering our ignorance of the 
factors at work, and although a certain convenience attaches 
to the distinction between those east's where tender breeds of 
plants apparently exhibit internal predisposition to suffer more 
readilv than others I rum parasites, low temperatures, excessive 
growth, Ac. - as is the case with some grafted plants, cultivated 
hybrids. Air. — the mystery involved in the phrase “ internal 
causes " only exists until we find what action of the living or non 
living environment of the essential mechanism of the plant has 
upset its equilibrium. 


1. -Pas-.ing to tin* n*cognizcd external agencies, the physical 
condition of l he soii is a Inutlnl sou tec ol disease*. li too closely 
packed, the soil particles present mechanical obstacles to growl h; 
il too retentive ol moisture, the root-hairs sutler, as already hinted; 
if too open or o\ er -drained, the plant, .suc cumbs to drought. All 
those properties ol soil known as texture, porosity, depth, inclina- 
tion to the horizon, Ac., are concerned here. Many maladies ol 
plants are 1 rateable to the. chemical composition of soils e.g. 
deficiency ol nutritive salts, especially nitrates and phosphates; 
the presence of poisonous salts ol iron, copper, Ac., or (in the soil 
about the roots of trees in towns) ot coal-gas and so forth. Rut 
it is worthy of special attention that the mere chemical com- 
position 01 agricultural and garden soils is, as a rule*, the least 
important leature about them, popular opinion to the contrary 
notwithstanding. Ordinary soils \> ill almost always provide the 
necessary chemical ingredients it ol proper physical texture, depth, 
Ac. (see h'i’NC.1 an 1 Rac ikkioi.o<;y). 

As regards water, its deficiency or excess is a relative matter, and 
although many ot the* minor maladies of pot-plants in windows 
and greenhouses controlled by amateurs depend on its misuse, 
water alone is probable never a primary cause ol disease. Its 
over-supply is, however, a impient cause ol predisposition to the 
attacks of parasitic Fungi -e.g. the damping off ot seedlings and 
in saturated soils not only arc the roots and root -hairs killed by 
asphyxiation, but the whole course of soil fermentation is altered, 
and it takes time to “ sweeten ” such by draining, because not 
only must, the noxious bodies be gradually washed out and the 
lost salts restored, Imt the balance of suitable bacterial and fungal 
life must, be restored. 

The atmosphere is a cause oi disease in the neighbourhood of 
chemical works, large towns, volcanoes, Ac., in so far as it carries 
acid gases and poisons to the leaves and roots; but it is usual to 
associate with it. the action of excessive humidity which brings 
about those tender watery and more or less etiolated conditions 
which favour parasitic Fungi, and diminish transpiration and there- 
fore nutrition. It is customary to speak of the disastrous effects 
of cold winds, snow, hail and frost, lightning, Ac., under the heading 
of atmospheric influence**, which only shows once more how im- 
possible it is to separate causes individually. 

Turning to the nan-material external agents, probably no factors 
arc more responsible for ill-health in plants than temperature and 


! 
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light . Every plant is constrained to carry out its functions of 
germination, growth, nutrition, reproduction, Ac., between certain 
limits of temperature, and somewhere between the extremes of 
these limits each function finds an optimum temperature at which 
the working oi the living machinery is at its best, and, other things 
b£ing equal, any great departure irom this may induce pathological 
conditions; and many disasters are due to the failure to provide 
such suitable temperatures— e.g. in greenhouses where plants 
requiring very different optimum temperatures and illumination 
are kept together. Equally disastrous are those climatic or seasonal 
changes which involve temperatures in themselves not excessive 
but in wrong sequence; how many more useful plants could be 
grown in the open ill the United Kingdom if the deceptively mild 
springs were not so often followed bv frosts in May and June I 
The indirect eltects of temperature are also important. Trees, of 
winch the young buds are “ nipped " by frost, would frequently 
not sutler material injury, were it not that the small frost-cracks 
serve as points of entry ior Fungi; and numerous eases are known 
where even high temperatures can be endured on rich, deep, reten- 
tive soils by plants which at dnee succumb to drought on shallow 
or non retentive soils. 

All chlorophyll plants require light , but in very different degrees, 
as exemplified even in the United Kingdom by the shade- bearing 
beech and yew 7 contrasted with the light demanding larch and 
birch; and as with temperature so with light, every plant and even 
e very organ has its optimum of illumination. Tin: M drawn " or 
etiolated condition of over-shaded plants is a ease in point, though 
here again the soft, vvateiy plant often really succumbs to other 
disease agents- e.g. parasitic Fungi supervening on its non- 
resistant condition. 

Animals and plants as agents of disease or injury form part of 
the larger subject ot the struggle tor existence between living 
organisms, as is recognized even by those whe> elo not so rcaelily 
appivhenel that eliseaseel condiliems in general are always signs ol 
dele-at in the* si niggle ten' e-xiste-nce- between the suite-ring organism 
and its environment , living and non-living. 

The Vcrte*bmta come within the* scojie of our subje*ct, chiefly as 
e lost rue: live* agents which ("ihm.* wounds e>r elcvemr young shoots 
and foliage, Ac. babbits and other burrowing animals injure 
roots, squirre ls and birds snip off burls, horne*d cattle* strip off bark, 
and so Jorlh. It is among the luvertobrata that epidemics e>l 
e le st ruction are* rctcrrcel to, (hough we should boar in mint] that 
it is only the* elille-rcncc in numerical propention that prevents our 
speaking of an epielomic of elephants or of rabbits, though we use! 
tlie ienn whe n speaking of blight insects;' there* is little* consistency 
in the matter, as it is usual to speak of an invasion or scourge* of 
loe usts, e ateTpillars, Ac. Insect injuries are* y varied in elcgree 
and 111 kind. Locusts devour all be fore the in; caterpillars eh*foliate 
the* plant, and necessitate the* premature* utilization of its reserves; 
other insee.ts (e.g. ( irapholitha ) eat the buds e.»r the rt »e>1 s (e.g. wire 
worms), and se~» maim the plant that its foliage* suiters from want 
ed water ami assimilation is diniinishe*d, or ae Inal withering lollejws. 
Many aphides, Ac., puncture? the leaves, suck out Ihe sap, and 
induce various local deformations, arrest of growth, pustular 
swellings, Ac., and it numerous all the* evils ol defoliaf ie^n may 
follow. Others {e.g. miners) tunnel into the* h*af parenchyma, 
and so pul the assimilating areas out of .action in anot tier way. 
It should be.* rememibe-red ih.Lt a single* eomjdete elefoliation ol a 
herbaceous annual may se> incapacitate* the* assimilation that no 
storevs are* available* for seeels, tubers, Ae\, tor another ye ar, or at 
most se> little* that feeble* plants only cemic up. In the* ease ol a 
tree matters run somewhat elitfcrentlv; most large* tree's in full 
foliage have* iar more assimilatory surface than is immediately 
necessary, and if the injury is confined te> a single* year it. may be 
a small e*ve*nf in the* life* ot the* free*, but if repeated I the cambium, 
bud-stores and fruiting may all sutler. Many larvae* ol beetles, 
moths, Ac., bore i ill o bark, and injure the* cambium, or even the* 
wood anel pith; in addition to direct injury, the interference with 
the transpiration current and the access ul other parasiles through 
the* wounds are* also to be feared in j»roj>e>rf ie>n to the numbers of 
insects at work. Various local hyj>ertruj)liie*s, including galls, 
result from the* increased growth of young tissues irritated by the* 
punctures ol insects, or by the- jireseuce of eggs or larvae* lei l behind. 
They may occur on all parts, buds, leave s, stems e>r roots, as shown 
by tlie numerous sjx-cies of L'vnips on oak, Phyllnrera em vines, Ac. 
The* local damage is small, but the gemcml injury to assimilation, 
nbscuptioTi anel other functions, may be* imjiori ant if the numbers 
increase. In addition to inserts, various kinds id worms, molluscs, 
Ac., are* sullied lines of importance as jiests. The so-called e e l- 
worms (Nematodes) may do immense* damage* on roejts anel in 
the grains of cereals, and every one knows how predatory slugs 
and snails are*. (See Economic. Entomology.) 

Plants as agents of damage.* and disease* may be* divided into 
those larger forms which as weeds, epiphytes and so forth, do 
injury by dominating and shading more* dedicate* species, or by 
gradually exhausting the soil. Ac., and true* j>arasite*s which actually 
live on and in the* tissues of the- plants. It. must *bc remembered 
that plumcrogams also include jiarasitic species— e.g. Cuseula, 
Loranthus, Viscum, Thesium, Rhinanthus, Ac. — with various capaci- 
ties for injury. These enemies are as a rule* so conspicuous that 
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wo do not look nn their depredations ns diseases, though the gradual 
deterioration ot hav under t lie* exhausting ettects ot root -parasites 
like Rhino nt hits, ami the onslaught of Cuscuta when unduly abun- 
dant, should teach us how unimportant to the definition the question 
ol size* mav be*. » 

it is, however, among the Fungi that we find the most disastrous 
and elusive agents of disease. Parasitic Enngi mav be. as regards 
their direct action, purely local — e.g. Schinria, which forms gall- 
like swellings on the roots of rushes; (lymnosporangium. causing 
excrescences on juniper stems; numerous le.it Fungi such as Puc- 
i ini a, Accidium. Septoria, Ac., causing yellow, brown or black | 
spots on leaves; or Ustilago in the anthers of certain flowers. In • 
such cases the immediate damage done may be slight; but the . 
itfccts of piolonged action and the summation of numerous attacks j 
at numerous points arc often enormous, certain of these leal- | 
diseases costing millions sterling annuallv to some planting and 1 
agricultural comniunifies. In other cases the Fungus is \ indent | 
and rampant, and, instead of a local clteet, exerts a general de- j 
stiuctivc action throughout the plant r.g. Pxthium , which causes 1 
the ** damping otl " ot seeillings, reducing them to a putrid mass in ; 
a lew hunts, and Phytophthora, the agent of the potato disease. 1 
Many Fungi, in themselves not very aggressive, slowlv bring about j 
important and far-reaching seeondarv eitects. Thus, many 1 lynieno- , 
mveetes (Agarics, PoIvpe»rt*i, Ac.) live* on the wood of trees. This , 
woiji 1 is m great part already deail substance, luit the mycelium ' 
gradually :n\a<les the vested s occupied with the transmission of 
w.iter up the flunk, cuts ott the current, and so kills the tree; in 
other cas,-‘- -ucli Fimgi attack the roots, and so induce rot and slat va i 
tion of oxygen, resulting in "fouling." Numerous Fungi, though , 
conspicuous as parasites, cannot be said to do much individual 
injury to the host. The* ext t aordina rv malforma 1 nns known as 
“ "Witches' J Ironim,” caused ]>v 1 hi repented bv..ischirg and tufting 
of twig* in which the mycelium of Exoasiiis (on birch) or A nidi um 
(on silver fir) are living, may be borne in considemble numbi rs : 
f«>r year-, w-thmit aiiv \**ry extensive apparent iniiirv to tlie tree. 
Again, the cm ions distortions oti the stem- of in Mies attacked bv 
file Atcidiinn lorm of the heti*n ••cions Panina Cancis Fee IT nc.i 
for Hefei oecFm) . or on maize stems and leaves nttne ked bv ('sfibigo 
Ma\dis. or on the infloreso nee of ermibrs intcMe*d with CyAopos, 
Ac., are not indiv idm llv very destructive; it is the cumulative 
t iti Us of numerous attacks or of extensive epidemics with h eventu- 
ally tell. Some very cm ions details are obxuwbk* ill these c.ises 
of malformation. For in-dam e, the Ac, idi'nn clali^itn: lir-4 releired 
to can si- the new -hoot s to difier in dire< ti >n, du. .. . i. n r nd a’r.ov. 
liiiiit. and even shape of foliage leaves from the normal; and the 
; boots of Euphoibia infected with the act idia of i'nauyiea J’: s; 
d.epait so much from the normal in appearance ihnt the alf '.cl.ed 
p!anN have been taken h ) r a diifeict it specie s. Similarly v ith A more 
"nU-ted with Purcinia and ]\ut initt m with Cotvfdospora. and many 
other casts of deformations due to hvpertropliv or atrophy. In- 
stance.-* of what we may term tolerated parasitism, where the host 
plant seems to accorinmd: i<* it-elf verv well to the pi esem e of the 
Fungus, paying the tax it extorts and novel Un less not mk rumbing 
but managing to pro\ide itself with sufficient material to go on with, 
are not rare; and these m to load to those cases where tlie mutual 
accommodation between host and cued has been earned so far 
that e.a'h dmvis some benefit from the* association -symbio .is 
(s ■ • Itnt.t). 

II. The hinds of disease due to these varum-; ag* nt ies are very 
different. A plant may be diseased ns a whole, lxmiise nearlv 
all its tissues arc in a nuwbid or pat hologie <d condition, owing to 
some Fungus pervading the whole eg. P\thiam in seedling — m 
to a poi 1 on diltusing fiom cell to cell; in the ease ot unit i Uulnr 
plants — e.g. an alga inlestet! \\i;li a Chv!> idinni - tndt-ed, matters 
can h.vdlv be otherwise. Fat the t a.se is 1 b\ louslv different ; 
where a plant dies because some essential organ or tissue tract lias ; 
been destroyed, and other parts have suffered because supplies ' 
are cut ott e.g. when the upper parts of a tree die oil owing to I 
destruction of the roots, or to the ringing of the stem lower down, 
and consequent interference with the transpiration current. In 
a large number of cases, however, the disease is purely local, and 
does not itself extend far into the organ or tissue at fee ted. 

Jf a mass of living plunt-tbsue is cut, the first change observed 
is one of colour : the white “ lle-h ,J of a potato or an apple turns 
brown as the air enters, and closer examination shows that cell 
walls and contents are alike affected. Tin? cut cells die, and oxidized 
products are concerned in the change of colour, the brown juices 
exuding and soaking into the cell -walls. The next change observ- 
able after some hours is that the untouched cells below the cut 
grow Larger, push up the dead surface, and divide bv walls tangential 
to it, with th# formation of tabloid cork -cells. The layer of cork 
thus formed cuts out the dead debris and serves to protect the 
uninjured cells teJow. Such healing bv cork formation is accom- 
panied by a rise of temperature : the active growth ot the dividing 
clIF is accompanied by vigorous metabolism and respiration, and 
a state id “ wound fever " supervenes until the healing is completed. 
The phenomena described occur in all cases of cicatrization of 
wounds in nature — e.g. leaf-tissue, young stems, roots. Ac., when 
cut or pierced bv insects, thorns and so forth. Thev are con- 
cerned in the occlusion of broken twigs a:ul of falling leaves, and 


it is from the actively growing " callus " developed at the surface 
of the wounded tissues ot Cuttings, buddings, prunnigs, Ac., that 
the healing and renewal of tissues occur of which advantage is 
taken in tin* practice of what might well Ik* termed plant smgery. 
A third phenomenon observable in such healing tissues is the 
increased flow ami accumulation of plastic materials at the seat, of 
injury. Tlie enhanced inetalxilisiu creates a cum lit of draught 
on the supplies of available fond -stuffs around. Tin ■ phenomenon 
of irritability here concerned is well shown in certain cases where 
a parasitic organism gains across to a cell — -e.g. Pleat 1 achchts causes 
the invaded Pilobolus to swell up. and changes the whole course 
of its cell metabolism, and similarly with Ptasmudiophora in the 
roots of turnips, and many other cases. 

Irritation and hypertrophy of cells are common sFusof the pres- 
ence of parasites, as evinced by the numerous malformations, galls, 
w itclies'-brooins, Ac., on diseased plants. The now well-known 
fact that small doses of poisonous substances may act as stimuli 
to living piotoplasm, and that respiratory activity and growth 
may be accelerated bv chloroform, el tier and even p overfill mineral 
poisons, such as meicuric ihloiidc, in minimal doses, oilers some 
explanation of these phenomena of hypertrophy, " wound lever," 
and other responses to the presence ot irritating agents. Still 
further insight is a Horded bv our increasing knowledge oJ Ihe 
cnzvmes, and it is to be remarked that both poisons and ciizvmes 
are \ctv common in just such parasitic Fungi as induce discolora- 
tions, hypertrophies and the death ot cells — e.g. Potr\ tis, Ergot, At. 
Now it is clear that if an uiganism gains access to all parts ot a 
plant, and stimulates all or most of its cells to hvperh ophv, we may 
have tin* lat t**r behaving abnormally-- i.c. il may be* diseased through- 
out; and such actually occuis in the case of Euptaihia pervaded 
with I’romvees /Y.si, the piesrnce of which alters tie whole aspect 
of the host plant. If such a general parasite carries its activities 
iartlier, every cell mav be killed and tin plant forthwith destroyed — 
e.g. ]*hytoph/hora in potatoes. If, on the* other hand, the irritating 
agent is local in its action, causing only a few cells to lead, wi* have 
ihe various pimples, excrescences, outgrowths, Ac., oshihited in 
Mich cases as T'.s tilagj Maydis on tlie maize, vaiious galls, wiblies’- 
bri ».<ms. Ac. . 

It must not be overlooked that the living cells of tlie plant react 
upon the inmate as well as to all external .agencies, and the* n iture 
ot disease becomes intelligible only if we hear m mind that, it con- 
sists in sue h altered metabolism deflected physiology — as is here 
implied. The reaction of the* cells mav lie in two directions, 
moreover. For m-.t.ince, suppose tlie cllcct ot a tailing 1 emper.it lire; 
it to so modify the metabolism of the cells that they till up more 
an<l more with watery sap; as the treV/iug- point is reached this 
may result in destructive changes, and death lrom cold may result. 
It, on the contrary, the gradual cooling is met by a corresponding 
depletion ol the cell-* eii wat»r, even intense cold may be* sustained 
without injury. 

Or, lake* another case*. Il the attack ol a parasite is met bv tin; 
lonnation ol some substance in the protoplasm which is cncuio- 
I irticaHy repnl-ive to the invader, it mav be totally incapable of 
penetrating tlie cell, even though equipped with a whole armoury 
nt evtases, dia-.latic and other en/.vmes, and poisons which would 
e idly overcome the more* passive resistances ottered bv mere 
e 1 U-wnlls and cell-con le*nts of other plants, the* protoplasm of which 
jorms bodies chemot.a tie ally attractive to tlie Fungus. 

d he various degn t.-> of parasitism are to a certain extern! explained 
be the Inn-going. In order that a Fungus may enter a plan:, it 
? m-d bo able to overcome wot merely the resistance* of cell- walls, 
but that ol tin* living protoplasm; if it cannot do this, it. must remain 
oat -side as a mere epiphyte, c.g. I'umago , Jlcrpotrii hia, A'c., or, at 
most, vegetate in the intercellular spaces ami anchor itsell to the; 
e ell-walls, c.g. 7 rirhosphacna. The inability to cnler the* cells 
may lx.* due* to the* Lie k of che inotactic bodies, to incapacity to 
form cellulose dissolving enzymes, to the exist e*nce in the host- 
ee.*lls ol antagonistic bodies which neutralize or destroy the acids, 
enzymes or poisons formed by the* hvphac, or even to the forma- 
tion and excretion ot bodies which poison the Fungus, llut even 
when inside- it does not follow that the Fungus can kill the cell, 
ami many eases are known where the Fungus can break through 
the* cell’s first lines of dehmee (cell wall and protoplasmic lining); 
but the* struggle goes on at e lose* quarters, and various degrees of 
hvperl ropliy, accumulation ot plastic bodies or secretions, dis- 
} colorations, Arc., indicate the suffering ol the; still living cell. 

: Finally, cases occur where the invaded cell so adapts itself to flu; 
presence ot tin* intruder that life* in common —symbiosis — results. 

The dissemination of plant parasites is favoured by many cir 
cumstanccs not always obvious, whence* an air of mystery regarding 
epidemics was easily created in earlier times. The spores ol 
Fusts, Krysipheae and other Fungi may be conveyed from plain 
to plant bv snails; those of free killing polyporei, Ac., by mice, 
labbits, rats, &c., which rub their fur against the hymeiiophores. 
Be*es carry the spores of Sclerotinia as they do the* pollen of the 
bilberries, and flies convey the conidia of ergot lrom grain to grain. 
Insects, indeed, are largely concerned N in disseminating Ffitngi, 
either on their bodies or via the alimentary canal. Worms bring 
sj Hires to 1 lie surface of soil, ducks and other birels convey them on 
the-ir muddy leet, and, 4 as is well-known, wind and other physical 
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agencies ar*- very efficient itl dissemination. The part played by 
man also counts for much. Gardeners and farm labourers convey 
spores lroni one bed or field to another; carted soil, manure, Ac., 
may abound in spores ol Smuts, Eitsan inn, Polyporei and in sclerotia; 
and article*, through the post and so forth often carry infective 
spores. Fvcrv tune a carpenter saws fresh timber with a saw 
recently put through wood attacked with dry-rot, he risks infect- 
ing it with the Fungus; and similarly in pruning, in propagating 
bv cutting-.. Ac. 

'1'hc* annual losses due to epidemic plant diseases attain pro- 
portions not easily estimated. As regards money value alone the 
following figures inay serve in illustration. In 1882 the United 
States was calculated to have lost £40,000.000 to £(10,000,000 from 
insect and other pests. Tin* wheat-rust costs Australia £2,000,000 
to / f ,000,0110 annually, and in 1891 alone the loss which Prussia 
sutlered from grain-rusts was estimated at £20,000,000 sterling. 

The temble losses sustained by whole communities of farmers, 
planters, foresters, Ac., from plant diseases have naturally stimu- 
ated the search lor remedies, but even now the search is too often 
conducted in the spirit ot the believer in quack medicines, although 
the agricultural world is awakening to the fact that belorc any 
measures likelv to be successful can be attempted, tin* whole chain 
of causation of the disease must be investigated. Kxpenenco with 
epidemics, dearly bought in the past, has shown that one iruittul 
cause is flic* laying open to the inroads of some Fungus or insect, 
hitherto leading a quiet: endemic life in the fields and forests, large 
tracts of its special food, along which it may range rampant, without 
check to its dispersal, nutrition and reproduction. Numerous 
wild hypotheses as to changes in the constitution of the host-plant, 
leading t<> supposed vulnerability previously non-existent, would 
probably never have seen the light had the full significance 01 flu 
truth been grasped that an epidemic, results when the external 
factors favour a parasite somewhat more than they do the host. 

It may be that in particular cases particular modes ot cultivation 
disfavour the host; or that the soil, dim ».le or reasons do so; but 
overwhelming evidence exists to show that the principal causes ot 
epidemics reside in circumstances whit h favour the spread, nutrition 
and reproduction of the pest, and the lesson to be learnt h that 
precautions against the establishment of such favouring conditions 
must be sought. Nevertheless, epidemics occur, and practical 
measures are devised to meet the vaiious cases and to check tin- 
ravages already begun. The procedure consists in most cases in 
spraying the affected plants with poisonous solutions or emulsions, 
or in dusting them with fungicidal or insecticidal powders, or apply- 
ing the 1 umes of lethal gases. For the composition of the numerous 
liquids and powders special works must be consulted, but the 
loll owing principles apply generally. The poison must not be 
strong enough to injure the roots, leaves. tVc., ol the host-plant, 
or allowed to act long enough to bring about such injury. Can- 
and intelligence are especially needful with certain insecticides 
such as poisonous gases, or the operators may suiter. It is worse 
than useless to apply drastic remedies if the main facts ot the life- 
history of the pest are not known; e.g. the application ot ordinary 
antiseptic powders to leaves inside which a Fungus, such as a Dredo 
or Ustilago, is growing can only result in failure, and similarly if 
tobacco t nines, for instance, are applied when the insects con- 
cerned are hibernating in the ground beneath. Such applications 
at the moment when spores are germinating on the leaves, e.g. i 
Pcroti ns pom, or to the young mvcelia o! epiphytic, parasites, e.g. j 
lirvsiphe , or the steeping in hot water of thoroughly npe hard grains ; 
to which spores are attached, e.g. Ustilago, and filling a greenhouse j 
with hydrocyanic acid gas when young insects are coinimncing 1 
their ravages, e.g. Red-spider -all these and similar procedures j 
timed to catch the pest at a vulnerable stage are intelligent and 
profitable prophylactic measures, as has been repeatedly shown. 
Numerous special methods of preventing the spread of Fungi, or 
the migrations ot insects, or of trapping various animals; of leaving 
infested ground fallow, or of growing another crop useless to t hi- 
pest, Ac., are also to be f^und in the? practical treatises. More 
indirect methods, such as the grafting of less resistant scions on 
more vigorous stocks, of raising special late or early varieties by 
crossing or selection, and so on, have also met with sucoss; but 
il must be understood that " resistant " in such cases usually 
means that, some peculiarity of quick growth, early ripening or 
other life-feat ure in the plant is for the time being taken advantage 
ol. Among the most interesting modern means ol waging war 
against epidemic pests is that of introducing otlu-r epidemics 
among the pests themselves -e.g. the infection of rats and mice 
with disease bacilli, or of locusts with insect-killing Fungi, and 
signs ol the successful carrying out of such measures are not want mg. 
That the encouragement of insectivorous birds lias been profitable 
is well established, and it is equally w ell-known that their destruc- 
tion may lead to disastrous insect plagues. 

Diseases and Symptoms. -The symptoms of plant diseases are, 
as already said, apt to bo very general in their nature, and are 
sometimes so vaguely defied that little can be learned from 
them as to the causes at work. Wc may often distinguish 
between primary symptoms and secondly or subordinate 


symptoms, but for the purposes of classification in an article of 
this scope we shall only attempt to group the various cases under 
the more obvious signs of disease exhibited. 

1. Discolorations are among the commonest of all signs that a 
plant is sickly " or diseased. The principal symptom may show 
itself in geneial pallor, including all ca-.es where the normal healthy 
green hue is replaced by a sickly yellowish hue indicating that the 
chlorophyll apparatus is deficient. It may be due to insufficient 
illumination (Ltiolation ) , as seen in geraniums kept in too shaded 
a situation, and is then accompanud by soft tissues, elongation 
of internodes, leaves usually reduced in size, Ac. The laying of 
wheat is a particular case. False etiolation may occur from loo 
low a temperature, often seen in young wheat in cold springs. 
Cases of pallor due to too intense illumination and destruction of 
chlorophyll must, also be distinguished. Chlorosis is a form of 
pallor where the chlorophyll remains in abeyance owing to a want 
of iron, and can be cured* by adding lerrous salts. Lack of other 
ingredients may also induce chlorotic conditions. Yellowing is a 
common sign ot water-logged roots, and if accompanied by wilting 
may be due to drought. Over- transpiration in bright wintry 
| weather, w hen the roots are not absorbing, often results in yellow - 
j ing. In otlu r cases the presence of insects, Fungi or poisons at 
I the roots may be looked for. .■ Hlhinism , with which variegated 
foliage mav be considered, concerns a diticrent set of causes, still 
j obscure, and usually regarded as internal, though experiments 
go to show that some variegations are infectious, 
j 2. Spotted 1 . eaves, C^c. Discoloured spots or patches on leaves 
and oilier herbaceous parts are common symptoms of disease, and 
! often furnish dues to identification of causes, though it must be 
remembered that no sharp line divides this class of symptoms from 
the preceding. By far the greater number ol spot -diseases are due 
to Fungi, as* indicated by the numerous “ leal -diseases " d (‘scribed, 
but such’ is bv no means always the case. The spot or patch is an 
un-a ni injury; on 'or mi it the cell-contents are suffering destruc- 
tion I rom shading, blocking of stomal a, loss ol substance or direct 
mechanical injure, and the plant suffers in proportion to the area 
ol leal surlace put out ot action. It is somewhat artificial to classify 
these ihse.isis ai cording to the colour of the spots, and often im- 
possible, beiause the colour may dilfer according to the age of Un- 
paid al Uwked and the stage of injury attained; many Fungi, for 
instance, induce yellow spots which become red, brown or black 
as they get older, and so on. White or grey spots may be due to 
VcvoHospoia, lirxsiphe , Cystopus , Enlxloma and other Fungi, the 
mycelium ol which will be detected in the discoloured area; or they 
mav be -cale insects, or the results of punctures l>v Red-spider, Ac. 
Yellow spots, and especially bright orange spots^commonly indicate 
Rust Fungi or other Uredincae; but Phxllosthta, lixoasius, Clastero- 
spoiium , Sxm hxtrimn, Ac., also induce similar symptoms. Certajn 
Aphides, Red spider, Phylloxera and other insects also betrav 
their present e by such spots. It is a very common event to find tin- 
early stages ol injury indicated by pale yellow- spots, which turn 
darker, brown, ml, black, Ac., later, e.g. Dilophni, Phvtisma , Ac. 
Moreover, variegations deceptively like these disease spots are 
known, e.g. Seuecio Kaempfcri. Red spots may indicate the 
presence of Fungi, e.g. Polystigma, or insects, e.g. Phxtoptus. Frown 
Spots at e characteristic of I'hytophtliora, f’urania, Ac., and black 

ones ai Fit sic Indium , Ustiiago , Phxtisma , Ac. Both are common 
as advanced symptoms ot destruction by Fungi and insects. 
Brilliantly colouicd spots and patches billow the action ol acid 
fumes on the vegetation near towns and factories, and such parti- 
coloured leaves ol ten present, striking resemblance to autumn 
foliage. Symptoms of scorching owing to abnormal insolation 
e.g. in greenhouses where the suns rays are concentrated on 
particular spots — and .1 certain class * » f obscure diseases, such as 

silver-leaf " in plums, “ toxy leaves " in various plants, may also 
be placed here. 

3. lloHHifi. -The principal phenomena resulting from a simple 
wound, and the response of the iriitated cells in healing by cork 
and in the formation ot callus, have been indicated above. Any 
clean cut, fracture or bruise which injures the cambium over a 
limited area is met with the same response. The injured cells die 
I and turn brown; the living cells beneath grow out, and form cork, 
j and under the released pressure bulge outwards and repeatedly 
divide, forming a mass of siuculont regenerative tissue known as 
1 alius. Living cells of the pith, phloem, cortex, Ac., may also 
co-operate in this formation ol regenerative tissue, and if the won nil 
I is a mere knife rut in Ike “bark." the protruding lips of (alius 
formed at tin* edges ol the wound soon meet, and Hie slit is healed 
over occluded. If a piece of bark and cortex are torn off, the 
occlusion takes longer, lie-cause the tissues have to creep over the 
exposed area of wood; and the same is true of a transverse cut 
severing the branch, as mav be seen in any properly pruned tree. 
Wounds may be artificially grouped under such heads as the 
following : Burrows and excavations in bark and wood due to 
boring insects, especially beetles; breakages and abrasions duo 
to wind, snow, lightning, and other climatic agents;* cuts, break- 
ages, Ac., dye to mail and other vertebrate animals; erosions of 
leaves and herbaceous parts bv caterpillars, slugs, earwigs and so 
lor Hi ; frost-cracks, scorching oi bark by sun and fire, Ac., and 



[PATHOLOGY 


75 8 PLANTS 


wounds due to plants which entwine, pierce or otherwise materially 
injure trees, etc., oil a large scale. 

.4. l'\i h’M't nee a -Outgrowths, more or lens abnormal in character, 
are frequent signs ot diseased organs. Tliev an* due to hvpcr- 
trophy ot young tissues, which mav undergo prohumd alterations 
subsequently. and occur on all pails of Lhe plants. The injftry 
which initiates them mav be vitv slight in the lir-a place a mere 
abrasion, puncture or Fungus infection 1 nit t!ie minute wound or 
other disturbance, instead of healing over normallv, is frequently 
maintained as a perennial source ot irritauon. and the regenerative 
tissues glow on month after month or year alter vear. resulting 
in extraordinary outgrowths often of large size and r< markable 
shape. Fxerescciices mav be divided into tho-c occurring 011 
herbaceous tissues, of winch (ia.'is are well known examples, and 
those tound on the woody stein, branches, Ac., and themselves 
evciiitullv woodv. of which limrs ot various kinds aftord common 
illustrations. Among the simplest examples of the former are the 
hails which follow the irritation ot tin* cells by mites. These hairs 
nlic-u occur in tuft-, and are so coloured and arranged that they 
were long taken tor Fungi and pin cd in the “ genus " Emiritm. 

Ct'Ch/ia 01 galls arise by the hypertrophy ot the subopidermal 
cells ot a le.it, cottex, Are., which has breil pierced by the owpo-itor 
ot an in-.ee t , and in which tin* egg is deposited. The irritation set 
up by the hatching egg and its resulting larva appear- to be the 
stimulus to development, and not a poison or enzyme injected by 
the ins'-ct. The extr.iuidinary torm.s, colours and texture*.-; ot the* 
true gall- have alwavs formed some ot the m«*-,t interesting ot 
biological que-timi-, for not only is there definite co-operation 
between a given species ot insect and ot plant, as shown hv the tacts 
that tlu same insect mav induce galls ol ditterent laud- on diUerciit 
plant-, or organs, while dil’leivnt iu-eti- indm'e dillennt galls on 
tin* same plant — e.g. the* numerous galls on the oak but tlu* gall 
itself turnishc-s well adapted protection am! abundant stoics of 
nuliinient to it- particular larva, and often nppiar- to be bo cm* 
without injure to the f)lant. This iattei fact 1-. 110 doubt due* to 
the production 01 an exces- ol plastic materials over and above 
what tlu* tree requires fur its immediate needs, (kills in the* wide 
Sense — 1 1 chin., .ill v Ct ■ td/u --.ire not alwavs due to insects. Tie* 
nodule- on the roots ot leguminous plant- are induced by the 
[ire.-, nee of a minute organism now known to do no injurv to 
the plan 1 . Those oil turnips and other Crmiterar are due to the 
infection ol j.'hoi a a dangerously para -it ic Myxomvcctc. 

Nodule-, due n> “ c 1 1 worms ” \ Nc-m.itodc -) are produced on niinier 
oils 1 l.i-'-t -■ of plant.-, and frequentlv re-ult in great ln-.se- c.g. 
tomatoes, encumbers, Ac.; and tiuonlv ton wdl known Fhylloxera, 
which cost France and other \im* growing countries many million- 
stc rline, is allot her«t\ise m point. 1'iingus galls on le.ivt's and stems 
are exemplified hv the " pocket-plums ” caused by the Exousicar , 
the black blistering swe llings ol EJiia^o ALr. </.\., Lhe yellow swelling-. 
011 nettles due in .}, < h/ium, Arc. 

In many case- the swell in::- on leaves are minute, and mav be 
tc rmed fwsiult * — t .g. those dm* to .S vurlr. tnum , PyoI-ouyi • ., Cr-tupH', 
many I’shlagineae, Ac. These cases are not easily distinguished 
superficially from tlu* pustular outgrowth of actual r ,yc< lia and 
sports (stromata) ot such Fungi as ,\Yi /;/u, Piuiinia, Ac. The 
cylindrical stt in swelling-, due to Cu!\ plo-p>n a, Epiihl<n\ Ac., mav 
also be mentioned here, and the tvro mav e.i-ulv nmlound with 
these lhe laver- and 1.11 hums ot eggs laid on -limlar organs bv 
mo tils. Their i- ;i t la- . ot gall like or jui-iular outgrowths lot* 

which no external cause ha- a- vet been determined, and which are 
therefore olten ascribed to internal causes of disease*. sikIi an* 
the cork-warts on elm-, maples, Ccc., and tlu- c la---, ot out grow 1 hs 
knimn as Intuitu *■/ au . *.. Keren t n*-«'arehi*s point to dcTinifi- 
external conditions of moisture, altecting the processes of respira- 
tiun and transpiration, Ac., as being nspon-ibh* tor some ol these. 
The “ scab ” of pot at 01 - is another ca-e in point. Frosf blister-, 
are jm-tular swellings due to tin- ii[) growth ol callus tissue into 
ca vim*- c.uiscd by tlic* uprising of the; superficial cortex under the 
action or intense cold. 

Turning now to outgrowths of a woodv nature, tlu- welt known 
burrs or “ knaur-,'' so common on din.-, and other trees arc* casts 
in point. Tlu v are due to some injury r.g. bruising bv a cart- 
wheel, insects having started a callus on which adventitious buds 
arise, or to the destruction ot buds at an early stage*. Then, storis 
of food -material being at < iimulatcd at the injured place* other 
burls arise at the base of or around the injured one. Jt matters 
are propitious to the development of these lmd-, then a tuft ol 
twigs is tunned and no hurt ; but it the im ipient twigs are also de 
stroved at an early stage, m w buds are again formed, and in larger 
numbers than before, and tin* 1 ontjnued repetition of these processes 
leads to a sort of congloimrate woody inu-s of fused bud bases, 
not dead, but unable to grow out, and thus euctt J Contributing a 
crowded portion of woody material as it slowly gfoiws. There are 
many varieties ot burrs, though all woody outgrowths of old trees 
are not to be confounded with 1 hem. the “Ttftfbcs ” of Taxn- 

diuni , Ac. .Many typical burrs rtfiftnt be* described as witches'- 
brooms, with all the twigs arrested W'tectremHv short outgrowths. 
Witches'-brooms are the tufted bunchfe of twigs fomnd on silver 
firs, birches and other fiecs, and olten present resemblances to 
birds* nests or clumps of mistletoe if only seen from a distance. 


| Tliev are branches in which a perremal Fungus (Act i.tnwi , hxoasi us, 
j A'c.) has obtained a hold. This Fungus stimulnb , the mam twig 
i to shoot out more twigs than usual; tire mycelium then enters 
, each incipient twig ami stimulates it to a repetition ol tin* process, 
, and so in the course ot years large broom-liko lulls result, olten 
! markedly ditterent lrom the* normal. 

Jhit undoubtedly the most important of flu* woodv excrescences 
on trees are rankers. A canker is the result ot repealed trustrated 
attempts on the part ot the callus to heal up .1 wound. If a dean 
cut remains clean, the cambium and cortical tissues - non torm callus 
! ov er it. and 111 this callus — legeneral ive tissue - new* wood, Ac., 
soon lorins, and it the wound was a small one, no trace is visible 
utter a few years. lint the* occluding callus is a mass of delicate 
succulent cells, and oilers a dainty morsel to 1 « rtain in -nets — 
r.g. \ phulos- and may be easily penetrated by certain Fungi such 
.t.s Pellet, X rctvui\ and when thus attacked, tlu* r< pouted conflicts 
between t lie cambium and callus, on the one hand, Irving to heal 
over tlu* wound, and the insect or Fungus, 011 the <>llu*r, destroying 
the new tissues as they are formed, results 111 irregular growths; 
the still uninjured cambium area goes on thickening the branch, 
tlu* dead parts, of course, remain 1111 1 hit kcned, and tire porLion in 
which tire Fungus is at work may lor the* time l> nig grow more 
rapidly. Such cankers often commence 111 mere insect punctures, 
frosted buds, erai ks in the cortex, Ac., into which .1 germinating 
spore sends its hvpha. The seriousness ol the* damage done is 
illustrated by the ravages of the* larch disease, apple canker, Ac. 

> Exudations unit Polling. -- The outward symptoms ot many 
diseases consist in excessive discharges ot moisture, olten accom- 
panied bv bursting of over- tui gid veils, and eventually by putre- 
factive changes. Conditions ot h yjx r t urgi sceuce art; common in 
herbaceous plants in wet seasons, or when overcrowded and 111 
situations too moist for them. This unhealthy skile is frequently 
combined with etiolation : what is termed rankiu*.-- is a particular 
case, and it the factors concerned are removed by drainage, weed- 
ing out, tree transpiration, Ac., 110 permanent harm may result. 
With seedlings and tender plants, however, matters are frequently 
complicated bv the onslaughts of Fungi <\g. J vtJuuni , Pcrono- 
f>ohi , ( \un fdctoi in, X’olutrlta , Jiolrvt/s , Ac.. That such over- 

turgesceiKC should lead to tlu* bui sling oi flesh v trails, such as 
gooseberries, tomatoes and grapes, is not. surprising, nor can we 
wonder that fermentation and mould Fungi rapidly spread in 
such Iruits; and tin* same is trm* lor bulbs and herbaceous organs 
generally. The rotting ot rhi/omes, roots, Ac., also comes into 
this category; but while if: is extremely <1 1 1 lie ill 1 in given eases to 
explain the course ot events in detail, certain Fungi and bacteria 
have Ixen so definitely associated with these loots c.t*. beet-rot, 
turnip disea-e, wet- rot. of potatoes — that we have to consider each 
case separately. It is, of course, impossible to do this here, but 1 
will briefly discuss one or two groups ol cases. 

JluniY-drw. — The stick v condition of leaves ot trees c.g. lime 
in hot weather is owing to exudation- o! sugar. I11 many eases 
the* punctures of Aphides and t oecideae are shown to lx* responsible 
for .-uc’n exudations, and at least one instance is known where a 
Fungus Clueueps — causes it. lint, it also arrears that honey- 
clew mav be excreted bv ordinary processes ol over-1 urgescence; 
pressing the liquid through water pores, as in the tropical Cacsttl- 
fnnia, Culluuidra , Ac. 'that these exudations on leaves should 
altcrwards serve* as pabulum for Fungi c.g. Eitnntqo, Antrnnarui 
-—is not surj niMiig, and the leaves c>! limes ;t.re* olte n black with 
them. 

[•lux. -A common event is the exudation of turbid, irothing 
liquids from wounds in the* bark ot trees, and the odours ol putre- 
faction and even alcoholic fermentation in these* are sufficiently 
explained by tlu* coexistence ol albummous and saccharine matters 
with lungi, v ea-ts and bactena in such fluxes. It is clear that in 
these cases the obvious symptom the flux is not the primary 
one. Some wound in tile succulent tissues has become infected 
by the organisms referred to, and their continued action prevents 
healing. \t certain seasons the wound “ bleeds,** and the organ- 
isms — some of which, by the bye, are remarkable and interesting 
lorins -multiply in the nutritious sap and ferment it. The pheno- 
menon is, in tact, very like that ot the fermentation of palm wine 
and pulque, where tlu* juices are obtained trom artificial cuts. 

Comparable with these 1 a*-es is that of Cuikuu-sptl, due to the 
juices sucked out by A [dirofdttltora on herbaceous plants of al* 
kinds. Outflows of resin liesinosis also conic* under tins general 
heading; but although some resin-fluxes are traced to the destructive 
action of At' a rims me lie it \ in Conifer-, others, as well as certain 
forms of Gummosis, an* still in need ol explanation. 

Uactcriosis . — Many of the plant diseases involving rot have been 
ascribed to the action of bacteria, and in some cases — e.q. cabbage- 
rot, bulb rot of hyacinths, Ac., carnation disease— there is evidence 
that bacteria arc; causally connected with the* disease. It is not 
sufficient to find bacteria m the rotting tissues, however, nor even 
to Ik* successful in infecting flic [riant through an artificial wound, 
unless very special and critical precautions an* taken, and in many 
of the alleged cases of baetcriosis the .saprophytic bacteria in the 
tissues are to be regarded as merely secondary agents. 

(>. Xccrosis. A number of diseases the obvious symptoms of 
which are the local* drying up and death of tissues, in many cases 
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with secondary results on organs or parts of organs, may be brought 
together muler this heading. No sharp line c. be drawn between 
tliese diseases and some of the preceding, inasmuch as it often 
de] »ends on the external conditions whether necrosis is a dry-rot, 
in the sense 1 employ the term here, or a wet-rot, when it would 
come uT)d« r the preceding category. The “ dying back " of the 
twigs of trees and shrubs is a treipient case. The cortical tissues 
gradually shrink and dry up, turning brown and black in patches 
or all ovi r, and when at length the cambium and medullary ray j 
tissues dr\ up the whole twig dies oil. This may be due to irost, J 
especially in “ thin-harked " trees, and olten oecurs ill beeches, 
]>ears, Ai . ; or it may result from bruising by wind, hailstones, 
gun shot wounds in coverts, Ac., the latter of course very local. 

It is the loiimimi result of tires passing along too rapidly to hum 
the trees; and “ thin-barked " trees —hornbeam, beech, iirs, Ac. 
may exhibit it as the, results of sunburn, especially when exposed 
to the south-west after the removal of shelter. The clients ol Irost 
and ol sunburn are frequently cpiite local. The usual necrosis of 
the injund cortex occurs drying up. shrivelling, and consequent 
stretching and cracking of the dead cortex oil the wood beneath. I 
Such trosi -cracks, sun-cracks, Ac., may then be slowly healed over 
by callus, but if the. conditions for necrosis recur the crack may be. 
a ,ain op< nrd, or if Fungi, Ac., interfere with occlusion, the healing 
is prevented; ill such cases the local necrosis may give rise to 
cankers. The dying back of twigs may lx* brought about by many 
causes, General attacks ol leal-diseases invariably lead to stai ca- 
tion and necrosis ol twigs, and similarly with the ravages of rat r- 
pillars ;md other insects. Drought and consequent detoliatiou 
result in the same, and tliese considerations help us to understand 
how old <stal)lished trees in parks, Ac., apparently in good general 
health, become “ stag headed " by the necrosis of their upper 
twigs and smaller branches: the roots have here penetrated into 
subsoil nj other unsuitable medium, or some dtainage scheme has 
depmed them of water, Ac., and a dry summer just turns tlu: scale. 
Such phenomena are not uncommon, in towns, win to trees with 
their roots undei pavement or oilier impervious covering do well 
lor a time, but suddenly tail to .supply the crown sulticienLly with 
water timing some hot summer. 

7. Monstrosities. A large class of cases of departure from the 
normal iorm, depending on diiterent and often obscure causes, 
may be grouped together under Lius heading ; most ol them are ol 
the kind termed Tnatologic at , and it is diliicult to decide how far 
they should be regarded as pathological h insist that a disease 
threatens the existence of the plant , since many ol these malforma- 
tions e.g. double flowers, phyllody ol floral parts, contortions 
and fascinations, dwarfing, malformed leaves, Ai. — can not onlv 
be transmitted 111 cultivation, but occur in nature without evident 
injury to the variety. I11 many cases, however, monstrosities ol 
fl owe rs have been shown to be due to the irritating action ol minute 
insects or Fungi, and others are known which, although induced 
by causes unknown to us, and regarded as internal, would not be 
likelv to survive ill the wild condition. This subject brings the 
domain ol pathology, howe\cT, into touch with that of variation, 
and we are profoundly lgnoranl as to the complex of external 
conditions which would decide in any given ca i -e how far a variation 
in tor m would lx; prejudicial or otherwise* to the continued existence! 
of a sfKcies. Under the head ol malformations we place cases of 
atrophy ol parts or general dwarfing, due to starvation, the attacks 
of Fungi or minute ins«-( Is, the presence of unsuitable food materials 
ami so on, as well as cases of transformation ol stamens into petals, 
carpels into leaves, and so forth. Roots are often flattened, twisted 
and otherwise distorted L>V mechanical obstacles; stem.-, by excess 
of food in ru h soils, the attacks of minute parasites, overgrowth 
by climbing plants, Ac. Leaves are especially apt to vary, and 
although the formation ol iiesls, pitchers, puckers, Ac., mu si be 
put down to the results of abnormal development, it is olten diliicult 
to draw* the line between teratologii al and merely varietal pheno- 
mena. For instance, the dillerence between the long stalked and 
finely-cut leaves ol Anennuie attacked with rust and the normal 
leaves with broad segments, or between the urceolate leaves 
occasionally touixl on cabbages and the ordinary Iorm— in these 
cases undoubtedly pathological and teiatological respectively —is 
nothing like so great as between the upper and lower normal- 
leaves of many Umbelhlerae or the submerged and floating leaves 
of an aquatic Ranunculus or Cabomba. When we come; to pheno- 
mena such as proliferations, viviparv, the development of “ Lammas 
shoots," adventitious buds, cpicormic branches, and to those inal 
formations of flowers known as pcloria, phyllody, viiescence, Ac. , 
while assured that definite, and in many cases recognizable, physio- 
logical disturbances are at work, we lind ourselves 011 the bordeilnnd 
between pathological and physiological variation, where each case 
must be examined with due regard to all the 1 licumstances, and 
no generalization seems possible beyond what lias been sketched, 
'['his is equally true of the phenomena of apogamy and apospory 
in the light of recent researches into the elfects of external con- 
ditions oil reproduction. 

This sketch of an enormous subject shows us that the pathology 
of plants is a special department of the study ul variations which 
threaten injury to the plant, and passes imperceptibly into the 


study of variations in general. Moreover, we have good reasons 
for inferring that different constellations of external causes may 
determine whether the internal physiological disturbances 
induced bv a gi\ cn agent shall lead to pathological and dangerous 
variations, or to changes which may be harmless or even advan- 
tageous to the plant concerned. 

Ac woRiTiES. — ( ieneral and Historical. — Berkeley, "Vegetable 
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Getrcideroste (Stockholm, 1890): Dc Bury, Comparative Morph . 
and Bwl. of the Fungi , Cc. (1887); Frank, Die Krankheitcn der 
Pflanzcn (1895-189(1); Sonnier, Handbuch der Pflansenkrankheiten 
(tqog); Ward, Disease in Plants (1901). Pauses of Disease, Ac. — 
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the Physiology of Plants (1895); Hailey, The Principles of Agri- 
culture (1898); Lufar, Technical Mycology (1898); Hartig, Diseases 
of Trees (1804); Marshall Ward, Proc. Boy. Soc. (1890) xlyii. 494. 
and L imber and some of its Diseases (London, 1889). Fungi. — 
See Ft'Ni.i and Bacti:ri\; also Marshall Ward, Diseases of Wants 
(Romani 1* of Science Series), S.P.C.K.; Massee, / ext Book of Plant 
, Diseases (1899); Tnhcuf, Diseases of Plants (London, 1897). Insects. - 
| ( frmerod, Manual of Injurious Insects (1890) ; C. V. Riley, Insect Life , 
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Ferments and Fermentation (1899). C'liemo taxis, Ac. — Miyoshi, 
“ Die Duichbohiurig von Meinbranen (lurch Pilzladen," Pringsh. 
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Marshall Ward, " On some Relations between Host and Parasite, 
Ac.," Proc. Roy. Soc. xlvii. -594; and " Symbiosis," Ann. of Hot. 
(1S99), xiii. 549, with literature. Specialization of Parasitism. — 
Salmon, in Massee's Text- Bonk of Fungi (190O), pp. 14O-157. 
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; Henning, Die Getrridetoste; the publications of the LLS. Agri- 
cult ural Depart men t ; the Kew Bulletin ; Zntsthvifl fur Pflanzen- 
' krankheitcn , and elsewhere. Spraying, Ac. — See Lod email, The 
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* lions' of IJ.S. \grii ult ural Department, Zntschv. /. t’flanzcnkvank- 
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I Church, “ A Chemical Study of Vegetable* Albinism," Journ. 
Chew. Soc. (1879, 1880 and iSXo); Beijerinek, " Ueber ein Con- 
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(Jan. o, 1900); Hunger, Zritsdir. f. Pflanzenkrankheiten (1905), 
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Frail k, Kiankheiten dev Pflanzen, and papers in Zritschr. f. Pflanzen- 
krankh. Rotting, Ac. Migula, Frit, Hebei sic ht derjenigen P/lanzen- 
krankheiten , corlche ungeblich durch Bakterien rerursucht u'erden 
( r 892) ; Smith, "Pseudomonas campestris," Cent. f. Baht. B. iii. 
284 (1897); Arthur and Bolley, Bacienosis of Carnations, Purdue 
Univ. Agr. Station (189(1), vii. T7; A. F. Woods, “ St 1g1nono.se, a 
Disease of Carnations," Vegetable Physiol. and Pathol. Bull, jo 
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Ecology of Plants 

Introduction . — The word ecology is derived from o ikq<s, a 
house (habitat), and Aoyos, a discourse. As a botanical term, 
ecology denotes that branch of botany which comprises the 
study of the relations of the individual plant, or the species, or 
the plant community with the habitat. Following Sehrotcr 1 
(Flahault and Sehruter, 1910: 24), the term antecology may be 
used for the study of the habitat conditions in relation to the 
single species, and the term synecology for this study in relation 
to plant communities. 

From the phvtogeographieal standpoint, ecology is frequently 
termed ecological plant geography. Thus Warming 2 (j 901: 1 and 2) 

1 Flahault and Sehrotcr, Phvtogeographieal Nomenclature : Reports 
and Propositions (Zurich, ioi<>). 

- Warming, Uecology of Plants (Oxford, 1909)- 



[ECOLOGY 


760 


PLANTS 


subdivided plant geography into floristic plant geography am! ! factors of the habitat are very imperfectly understood. This is 
ecological plant geography. The former is concerned with the due to a lack of precise knowledge of the various habitat factors 
division of the earth's surface into major districts characterized and also of the responses made by plants to these factors. Until 
by particular plants or taxonomic groups of plants, with the much more ad\ame has been made by ecologists in the inve.sti- 
snbdiv:sion of these tloristie districts' and with the geographic gation of the nature of habitat factors, and until the effect of the 
distribution (both past and present) of the various taxonomic factors on the plants has been more closely investigated by 
units, such as speeics, genera, and families. On the other hand, physiologists, it will remain impossible to place ecology on 
ecological plant geography seeks to ascertain the distribution a physiological basis : all that is possible at present is to give a 
of plant communities, surh as associations and formations, and physiological bias to certain aspects of ecological research, 
enquires into the nature of the factors of the habitat which are Obviously no more than this is possible until physiologists arc 
related to the distribution of plants- plant forms, species, and able to state much more precisely than at present what is tin* 
communities. In a general way, floristic plant geography is influence of common salt 011 the plants of salt-marshes, of the 
concerned with species, ecological plant geography with vege- action of calcium carbonate on plants of calcareous soils, and of 
tation. The studv of the distribution of species dates back to the action of humous compounds on plants of tens and peat 
the time of the earlv svstematists, the study of vegetation to the moors. 

time of the earlv botanical travellers. Tlumboldt, 1 for example. Ecological Classes . — Many attempts have been made to divide 
defined his view of the scope of plant geography as follows : plants and plant communities into classes depending on habitat 
«* C est cette science qui considere les vegetaux sous les rapports factors. One of the best known classifications on these lines is 
de leur association locale dans les different s cliinats ” (1S07 : j that by Warming/' Warming recognized and defined four 

1 ecological classes as follows 


The Habitat . — The term habitat , in its widest sense, includes 
all the factors of the environment which affect a plant or a plant 
community, though the term is frequently used to signify only 
some of these tu tors. 'The factors of the habitat may be 
grouped as follows : geographical, physical, and biological. 

Gcogi a pku ill Fin /■ <rs . — Geographical position determines the 


Hydrophytes. These live in a watery or wet substratum, with 
at least So ° l) of water. Warming included plains of peat boys 
i among his hydrophytes. 

Ac lophvfes . — These are plants which live in very dry places, 
; where the substratum has less than 10 ot water. 

Halophytes. These are plants living in situations where the sub- 
1 stratum contains a high proportion ol sodium chloride. 


particular species ot plants which grow in any particular locality. | 
This matte, r is bound up with the centres ot origin and with the 
past migrations of species; and such questions are usually t real rd j 
as a part ol lloristic plant geography. Here, therefore, floristics j 
and ecology meet. Flnhault and Schrbter,- in defining the term ! 
habitat, appuir to exclude all geographic d factors. They state 
that “ die term habitat is understood to include everything relating , 
to 1 he lac tors operative in a geographically defined locality, so far 1 
as these lactors influence plants ” (into : 2 p ; but the exclusion of ' 
geographical and historical factors from the concept ol the habitat 


Mesoplivtes.- These are plants which live in localities which are 
neither specially dry nor specially wet nor specially salty. 

Such terms as hydrophytes, xerophvtes, and halophvtes had 
been used bv plant geographers before Warming's time, c.g., by 
Sehouw ; 1 and the terms evidently supply a want fell by botanists 
as they have eorne into general use. However, the terms are 
incapable of exact definition, and arc only useful when used in 
a very general wav. The above elassilication bv Warming. 


does not appear to be cither desirable or logical. 

Physical b'actots . — Those arc frequently classified as odaphic or * 
soil factors and climatic lactors; but there is no shaip line of de- 
marcation between them. Edaphic factors include all those 
relating to the soifc 'The water content of the soil, its mineral 
content, its humus content, its temperature, and its physical char- 
iiAe ristics, such as its depth and the si/c ot its component particles 1 
are all cdapliie factors. Climatic factors include all those relating 
to atmospheric temperature, rmnlall, atmospheric humidity, and 
light and shade. Factors connected with altitude, aspect, and 
exposure to winds are also climatic : such are often spoken of as 
physwgraphical factors. The difficulty of sharply delimiting 
cdapfiir and climatic factors is seen in the case of temperature. 
Soil temperature is partly dependent on the direct ravs of the sun, 
partly on the colour and constitution ot tin? soil, and partly on the 
water content of the soil. Again, the temperature of the air is 
affected by radiation from the soil; and radiation differs in various 
soils. 

Biological Factors.- These include the reactions of plants and 
animals on the habitat. Here again, no sharp boundary-line can 1 


although it was without doubt the best ecological < lassification 
which had, at the time, been put forward, has not escaped criti- 
cism. The criticisms were directed chiefly to the inclusion of 
sand dune plants among halophytes, to the exclusion of halo- 
phytes from xerophytes, to the inclusion of “ bog xerophvtes ” 
among hydrophytes, to the inclusion of all conifers among 
xerophytes and of all deciduous trees among mesoplivtes, and to 
the group of mesophytes in general. 

Schimper made a distinct advance when he distinguished 
between physical and physiological dryness or wetness of the 
soil. A soil may be physically wet; but if the plants absorb the 
water only with difficulty, as in a salt marsh, then the seal is, as 
regards plants, physiologically dry. All soils which are physi- 
cally dry are also physiologically dry; and hence only the 
physiological dryness or wetness of soils need he considered in 

ecology. 


be drawn. In one sense, the accumulation of humus and peat is 
a biological factor, as it is related to the work »>l organisms in the 
soil; but the occurrence or otherwise of these oiganisms in the soil 
is prob.iblv related to definite edaphic and (lunatic conditions. 
Again, tin* well known action of earthworms may be said lo be a 
biological work; but the resulting aeration ot the soil causes edaphic 
difference*- , and earthwoims are absent Irom certain soils, such as 
peat. The pollination ot flower.-, and the dispers.d ol seeds by 
various animal-* are biologit al factor-;; but pollination and d*s- 
persal by the wind cannot, be so icgarded. The intlucin e of man 
on plants and \ eg. lalion is also a biologic. d faetoi, which is tre- 
quontlv ignored a-. v>< h, and t real el as it it w« re a thing apart. 

When the nature and effect cl ecological far tors have been mo 
more fully understood, it will be possible to dispense with the above, 
artificial classification of i.u tors, and to irame one depending on 
the action of the various i.u lors; but such a classification is not 
pO'-Mble in the present stale* ot knowledge*. 

Ecology and Physiology Whilst our knowledge of the nature 
and effect of habitat is still in a very rudimentary condition, 
much progress has been made in rerent years in the study of 
plant communities; but even here the questions involved in 
relating the facts of the distribution of plant communities to the 

1 Humboldt and Eonpland, Essai uir la geographic dcs planter 
(Pari-, is,, 7) . ~ * 

- ITahault **nd Schrotcr (op. cit .). 


1 Schimper used the term xerophytes to include plants which live 
in soils which are physiologically dry, and the term hydrophytes 
\ those whi< h live in soils which arc physiologically wet or damp. 

! Schimper recognized that the two classes are connected liv transi- 
tional forms, and that, it is useless to attempt to give the matter 
a statistical basis. It is only in a general sense like S< ‘lumper's 
that such ecological terms as xerophytes have any value; and it 
is nut possible, at least at present, to Irame ecological classes, 
whi< h shall have a high s< 'cniific value, on a. basis oi this nature. 
Whilst .Schimper objected to the constitution of a special 
category, such as mesoplivtes, to include all plants whi< h are 
neither pronounced xerophvtes nor pronounced hvgrophvtcs, 
he recognized the necessity of a third class in w hiHi to place those 

:: Warming, I'lantcsamfmid, Kjdbenliavn, 1895. (See (fi rman 
trail.**, by Knoblauch, “ Echrhnch dor bkologischcn Pllanzcn- 
geog rapine ” (Berlin, 189(1); new Gciman ed. by Gracbner (Berlin, 
1 «>>-)- 

1 Scliouw, Crundirat'h tit m vlmindclig Plantcgcografir (Kjdbeii- 
liavn, 1X22); German trails., " Grund/uige einer allegeineinen 
Plbinzengeogiaphie " (Berlin, 1S25). 

’’Schimper, /'flame licoiiraf hie aof f hysiologischrr CrmuVage 
(Berlin, 1898); Eng. trails, by Fisher, "Plant Geography upon a 
Physiological Basis'' (Oxford, 190.;- 190.1). 
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plants wh: 'h, like deciduous trees and bulbous plants, are hydro- 
phytes during one season ol the year and xerophvtes during 
another s< asoti of the year. Sim h plants, which comprise the 
f?reat majority of the species of the central European flora, 
Sehiinpcr termed Iropophytcs. 

Recently, \ Vanning 1 (1909 : 136), assisted by Vahl, has 
modified his earlier classification, and adopted the following - 

A. The soil (in the widest sense) is very wet, and the abundant 
water is available to the plant (at lea.-d in hydrophytes). 

i* H\ai "ph ytrs. these iu< hide plants ot the plankton , or micro- 
phytes th it float free on water, of the pleuston, or macrophyte*, 
which flo.it on or aie suspended in water, and of the benthos , or 
all atjualu plants which are lixrd to the substratum. 

Ilvtuphytcs. These are marsh plants which normally have 
Their tool in soaking soil but whose* branches and foliage are more 
or less a» tial. Warming admits there is 110 sharp limit between 
marsh plants and land plants; and ll seems equally obvious that 
tlictc is no sharp limit between some of his helopliytes and some of 
Ids hydrophytes. Tor example, the difierenoe between aquatic 
plants wiih Moating haves, such as the yellow water-lily (X yinphaca 
lnt<. a) and those with erect leaves, such as Tvpha august i folia , is 
probably more apparent than real. Among helophytes, Warming 
place.-, plants ol the reed swamp, and im hides such td-i-sas the alder 
(Alnus u'/mi.h folia), willows (e.g., Sali.v alba, S. fragih s, .S\ inurca, 
S. pentundra ) , birch, and pine, when these glow in marshy plates. 

L>. 1 he soil is phy-dol usually dry. 

3- ( b\\ fophyfes. — Thi plants, sometimes spoken of as " boi; 
xrrophvti •*.," prow in '-nils which e out. tin an abundance of Iree 
humous compounds, am! include plants which grow 011 lens and 
moors. 

-p i J : w hrophytes . — Tin a: include the plants which grow on the 
cold soils ot subniveal ami polar districts. 

3- Hn.aphytr: s. —These arc plants winch grow 011 salme soils. 

(_\ 'flit soil is pliysu all v div. 

(>. / itlniphytes. These are: pl.mLs which grow 011 " true ruck," 
but not "on I lie loose* soil co\ runs’ io'.K, mu though this mav 
entertain species that are: v ei y mliinal'ly a.*, (mated with the roe k. 
Still to this limitation an exception must be made in lavotir ot the* 
veget.it ion growing in dett . and nid«es ,J (W arming, 1909 : 240). 
Many Algae, lichens, and mo-w*-. are included among litliophvtes, 
and also ,S anfiaga Anocu, S. vff'GsiLLLu, Sileuu auuihs , and 
Cnnplmh am Intm album. 

7- Psiumnnphy A ■ . These art: plants which grow on sand and 
'-ravel. Plants ol sand-dum-;, whether in maritime 01 inland 
loealitie-i, are psammo; hy t « s, as well as plants (mu h as Pallium 
(■’//pi o' is) ol dune licaiu:., tlmu: *' huMilaud or scrub, and dune 
Ioicm. 

L hcvsophyh v\ — 1 i ei e are placed cettain " xerophyl it* perennial 
herbs ” which on ur mi " j).ntualar dry kinds ol M>il,\sueh as lime- 
stone rot Ks, still elav, mid so im ;h " (Warming, 1909 : _*.So). 

Ik 'Idu* t lunate is verv drv, and the properties of the soil are 
decided by climate. 

9. Lint. ) ph\tcs . — l nder this term, are placed plants ol deceits 
and steppes. 

10. Psilo/divtcs. lb n* are placed plants found in “ savanna h- 
vegvtation," vi/. (1.) "thorny savannah v (.gelation, including: (a) 
orch. ird-scrub, (/') thoi n-buslikind and thorn l«»re-,t ; (,i., true 
savannah : I topical and sub tropic :d savannaJi; (i u) viv.'inri'ih foie**!, 
meludmg bu-h-toiest 111 Alrica and ‘ 1 ampo:> senados ’ m Brazil " 
(Warming, 1909 : 293 ef seejd. 

u. .S, laophvlh'ii'i formation ., r.g., garigues, inaquis, and iorests 
oi evergieeii oaks ((_>. 1 U.\, O. Jiailuta , l). S ubei), and of Liu aly p:u > 

spp. 

E. ddu: soil is physically or physiologically dry. 

12. Coniferous joust formations, e.g ., ol Linns svlocstris , 1 ’ieea 
cxirlsa , Abies pcitinafn , Lanx ^itunm, L. da idua. 

In “ Soil and climate iflvour the development of mesoohilous 
Jormations." 

13. Mi soph vie ■*. --Warming delines mesophytes as "plants that 
show a preference for soil and ail* ot mode-rale humidify, and avoid 
muI with standing water or containing a gieat abundance oi salts ” 
(1909 : -(17). Under niesophytcs, W'.irimng places plants occuning 
m “ Arctic and Alpine mat-gras*. land and mat- herbage, " in " 111:1 1- 
v egetat ion ol the Alps," in men lows, in pastille on cultivated soil, 
in" incsophytie bushland," in deciduous dicotyledonous iorests, and 
in “ inesofifivtic bushland," in dei nbious dicotyledonous iorests, 
and in evergreen dicotyledonous iorests. 

This new system of Warming's, whilst probably loo involved 
ever to come into general use, must he taken as superseding his 
older one; - and perhaps the best course open to botanists is to 
select such terms as appear to be helptul. and to use the selected 
terms in a general kind of wav and without demanding anv pre- 
cise definitions of them : jt must also be borne in mind that the 

1 Warming (1909, op. cit.). 

■■ Ibid. (189.4, op. at.). • 


various ('lasses are neither mutually exclusive nor of equivalent 
rank. From this point of \ iew, the following terms will perhaps 
be found the most serviceable : - 

^Hydrophytes (submerged aquatic plants). Plants whose vege- 
tative organs live wholly in water; e.g., most Algae, many mosses, 
such as Pontinahs spp., and liverworts, such as J linger manni a spp.; 

: a lew Pt endophytes, such as Pi/ulaua spp., Iso Acs spp.; several 
I dowering plants, such as Potamogelon peJinatus , Ccratophyllum 
j spp., Hatton id palustris, Vtricularia spp., lattorella larudris. 
j / iemi-hvdrophvtes (swamp plants, marsh plants, iVc.). — Plants 
; whose vegetative organs are partly submerged and partly aerial; 

> 'lichen a Lncstns, Phitonotis fontnni, Smpama tin dill at a , Mar- 
siha spp., Saleinni nutans , Azalia spp.. I'.qui return Innosum , Tvpha 
anmisti folia, Phr ait mites communis . Sarpus laiustns , A' yinphaca 
lutea, Ocnanthe fistulosa, Pi dens cornua. 

Hydrophytes. -Plants which are sub-evergreen or evergreen but 
not sclerophyllous, and which live in moist soils; e.i;., Lastiaca 
1 'ilix-mas, Poa pratensis , Larex oealis, Plantai;o lauceolata , and 
Aihillaea M illcfolntm. 

I Xerophvtes. -Plants which grow in very dry soils; e.g., most 
lichens, Ammophila {Psannna) armaria, Li vnius uimarms, Ana- 
: basts aretumlcs, Z ilia inacroptera, Sedum acre, Pupleuruni spinosum , 

! Artemisia herba-alba, Zolltkvf/i 1 1a aiboieseens. 

Halophytes. Plants which grow in very saline soils; c.g., Triglochin 
inaritimum , Salicornia spp., Zyitophyllum > <", uutum, Aster lii - 
polium, Aiteimsw manhunt. It should be lecogni/id, however, 
lhat a halophyte, in tact, is one term ot zcroplpte ” (Wanning, 
1909 - 219). 

St !> lophylious Plants . — These are plants with evergreen leathery 
leaves, and 1 epical ol tropical, sub tropical, and warm temperate 
region*. ; r.g., Ouen us Subur, He. \ ,l</in folium , Hrdci a Helix, l£mai\ p ■ 
tits l.ibibulus. Position mis of/n nudis. Sc lernph yllous leaves are 
1 1 -u tally ( haraderized by entire* or sub entire margins, a l hit k c uticle, 
small but rarely sunken stomata, a well developed and elose-si t 
palisa !** 1 1-/- in* and a l»*< ble system of :.u* spaces. 

Hydro \t 1 iildi \fes ("bog xerophyje-, "). Plants which live in 
wet, peaty soils, and whiui pov-.r-.s- .nrahoii dunneis and xero- 
ph 1 Ions h ive-.; c.g.. c ladmm Mansrus, Lnophoium t ndushf-'l; urn, 
ix'u' us ( hiimaemm ;/■ . and \'a < iuiitm I ’//„•*; Idaea. d'he term " n\ylo- 
]»hyte " is o]>» n to lheobje< tmu that .onu* ]ieat y w .iters are a.l'-::ilinc*, 
•Hid not a* idio as the twin implie,.. Many plants ot peatv suds 
■ .Lie sc h 1 oj »!. vlli mi 

1 i"j"pk\ b .. Pi in', w hit h ar<* hvg.roolv tes during some favour- 
nble pa’*t ol tin* year and xerophvie-. during the n -t ol the yeai ; 
c.g.. tit 1 i-l’tou*-, trees and shrub., dituluous herbaceous plants with 
tin h rgrouni 1 perennaimg onsiiis, and anuuakf and ephcmcrals. 

Vlanl Communities. '!hc stmly ul plant enminuni^ii's 
(ForniitiitK'.sh'Lrc or s\*/.'*ro/egv) has made nueh progress in 
recent \ ear:-.. Even h< re, low c*v er, general agr% ernent has not 
been reached; and the (jucstions inx'olved in relating tin* facts 
of the distribution ol plant communities to the factors ol the 
lribital are wrv imperfectly understood. Plant communities 
may be classified as l- 'Hows : - 

A plant association is a community of definite floristic com- 
position : it mav be ( haraeterized by a single dominant, spicies; 
i or, on the other hand, it may be characterized by a number of 
j prominent spe< ies, one of whi* h is abundant here, another there, 
whilst clvwlure two or more sj’K'eies may share dominance. 
The lormcr are pure associations , and are well illustrated by a 
1 heather moor, where ('alluna vulgaris is the dominant plant. 

: 1 he latter are mixed associations, such as fens, when* different 
jades are produced by the varying abundance of < haraetcrist ie 
plants, sueh as ( 'Indium Mari. ctis, Phraymites communis, Malinin 
I'ocrulctij Colomoyroshs lonci olo! q and J uncus obtusiflvrus. The 
different facies are possibly related to slight differences in a 
; generally uniform habitat: it is unscientific to regard them as 
j due to ihanee; still, in the majority ol cases, the causes of the 
| different facies have not been demonstrated. A local aggre- 
j gation of a species other than the dominant one in an associa* 
j tion brings about a plant society', for example, societies of l'.rica 
I Tetruh. x, ol Sarpus cm s pi (os ns, of Malinin cocrulea , of Carcx 
| curio, of A r arthecinm ossijroyum , and others mav occur within 
! an association of Calltma vulgar is. The plant societies arc also 
I doubtless due to slight variations of the habitat. 

T 1 k* plant association is sometimes referred to in technical 
language; 3 the termination -etum is added to the stem of the 
generic name, and tlv* specific name is put in the gc«nitive. Thus 

:: Sec M»ss, " The Fundamental Units of Vegetation : historical 
development of the concepts of the plant association and the nlant 
fonnaUon," Putany School (Cambridge, 1910). 
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an association of Quercus sessili flora may be referred to as a 
Quercflum sessth florae. 

A plant formation is a trroup of associations occupying habitats 
whii h are inessentials identical with each other. Thus, asso- 
ciations of Aqropyruni (Tnt:t utn) juneeuni, of ( \irc.\ arenaiia, of 
Ammophila (Rsanima) armaria , and of either plants occur on 
sand dunes : the associations are related bv the general identity 
of the habitat conditions, namely, the physiological dryness j 
and the loose soil; but they are separated by differences in j 
tioristic composition, especially bv different dominant species, I 
and bv minor differences of the common habitat. The whole \ 
set of associations on the sand dunes constitutes a plant | 
formation. j 

The plant formation mav he designated in technical language 
bv the termination -ion added to a stem denoting the habitat. 
Thus, a sand dune formation may be termed an Armanan. The 
asMieiat ional term, in ihe genitive, may be added to the torma- j 
tional term to indicate the relationship of the formation and the 
association; thus, a plant asso< iatinn of Ammophila armaria ! 
belonging t » the plant formation of the sand dunes may be 
designated a \\ Amur, ion Ammophilae-a) marine (cf. Moss, op. a\. 

1010:4.0. | 

The <{ :i - t i- »n of universal names for vegetation units is bound | 
up with that ot the universality or otherwise ol particular 
formation'*. “Remote regions whit h are florist icallv distinct 
...mav possess areas phvsieallv almost identic al and \ ct bt* j 
I'livTfd bv different formal ions" (Clements , 1 mo 5 : 20.;). For 
example, the sand dimes of North America and those of western 
Europ*- are widely separated in ideographic al position and there 
fore in tbwEtic composition, vet they are related bv common 
nhvsital la« t »rs. 'Phis relationship may lx* indicated bv the 
addition of some prefix to the format ional name. For example, 
cm Arenarion in one climatic or geographical region might be 
termed an </-An:-nariun and one in a different region a f 3 - Arena - 
rion, and so on (M* > s, h>c. at.). 

It is, hnutver. frequently desirable to consider such allied 
formations as a s’ngle group. Suv h a group of formation'* may be 
designated a plant pderal no?; and tiffs term may be defined as a 
group of formations, whic h are eharac'tc-i/ed by romnion edaphie 
fa. ‘Tors of the habitat, and which occur in any geographical 
region. Thus, different geographical or climatic regions art* 
characterized by salt marshes. The latter all agree in their 
e'laphic* characteristics; but they dufer climatically and in 
florist^: composition. The salt marshes of a given region ron- 
sLtuL* a single plant formation : the salt marsh tormalions of 
the whole world constitute a plant federation. 

Again, it is possible to arrange plant associations into groups 
related by a common plant form. Thus woodland associations 
may be classilkd as de< idious forests, coniferous forests, sc lero 
phyllous forests, &c. These, in a ge a ral way, are the “ forma 
tions "of Manning," and (in part) tlm “ clim.it in iormations " 1 
of Sehimper. 5 * Tims t be various reed swamps of the* whole world 
constitute a “ formation ** in Warming's sense ( mot, : 1S7). 

There is much difference of opinion among ecologists and 
plant geographers as to wlii'Ti of these points of view is the most 
fundamental. Among ilritish authorities, it is now customary 
to adopt the position of (dements, who slates (1005: 21)2) j 
that “ the connexion between formation and habitat is so close 1 
that any application of the term to a division greater or smaller ' 
than tlu* habitat is both illogical and unfortunate, ” and that ! 
'1905: i<S) “habitats are inseparable from the formations which i 
they be ar " (c f. Moss, iqio). : 

From the standpoint of plant communities, it is convenient 
to divide* the earth's surface into (1) tropical districts; 1 (;).*. ub 

1 V. F. Clements, Research Methods in luuloqv (1003), Lincoln, 

Nth., E.S.A. 

- ‘.V Arming (rooq, op. cit.). Sehimper (iS’qS, op. n't.). j 

* '1 he norm m 1 lure c » 1 the terms (lloristic, as well as ecological) I 
u-.< d m geographical botany is m a very confused state. In the 
present article;, the term “district ’’ is used in a general sense U> 
indicate ;my c 1 « • f i ite portion of the* earth's surface. For a dis 
cu-sion ol such phvlogeographical terms, see Flahault* “ Premier ! 
e c sai de nommriatun* phytog^ographique,” in Unit. Unique- J 

docicnne <ic (,co ;iooi); and also in Hull. Lory. Hot. Club (1901). I 


tropical and warm temperate districts; (3) temperate districts; 
(4) cold temperate and 1 rigid districts. 

1. tropical Districts. The vegetation of tropical districts has 

been subdix idol by Sehimper (i«)oq: .mo ct: seq.) as follows : 
(i.) Tropical woodland. {a) tain forest, (b) more.oon loresl, ( t -) 
r-avana torest, {it) thorn loresl. (ii.) Tropical grassland ; (a) 

savana, (/') steppe. (in.) Tropical desert : {a) scrub, (b) succulent 
plants, (c) perennial herbs. 

Sehimper regards the minor divisions as group-, of “ (lima tic 
formations and he also distinguishes certain tropical “cdaphic 
formations,” such as mangrove swamps. lit* states that rain 
lorests ami high monsoon forests in the tropics 01 cur when the 
average rainfall is over 70 in. (17N cm.) per annum, and that tropical 
thorn forest may prevail when the mean annual raitiiall is below 
43 m. 

A tropical rain forest exhibits great variety both ot species of 
plant and of plant tonus. 'There is great diversity in the lives 
and masses ot tangled I nines, and a wealth of Hows rs in the leafy 
torest crown. Humboldt’* points out that whilst temperate 
forests livquently furnish pure associations, such uniformity of 
association is usually absent from the tropics. Some tropical 
forests exhibit dense foliage Irom the forest llonr to the topmost 
lealy laver; and the traveller Tunis the mass of toli.i.ge almost im- 
penetrable. Other tropical forests attonl a Iree passage and a 
clear outlook. It is obvious that tropical forests will eventually 
be subdivided into plant associations; but the dill'u 11 1 1 ies of deter- 
mining f lie relative abundance of the species ol plants in the upper 
lax ers ot tropical ram and monsoon torest s are very great. One 
ol the best known results ot the great struggle tor light winch take-, 
place in tropical forests is the number ot epiphyte plants which 
grow on the high brum 1 ms ot the trees. 

Ihe leax’es ot the lives are Ircqueiilly of leathery consistency, 
xvry glossy, usually exu rgreen. < nl ire* or nearlx’ so, ami seldom luirv; 
ami 1 Inis they agree closely with the leaxvs ol sclemphyllocis loresl 
gem rallx . 

Mon-.oon forests an* charm l eristic of localities x\ith a seasonal 
rauit. ill. The live-, usually lose their loliagc during the ilrv season 
and renexv it during the monsoon rains. With a less abundant 
r.untall, savana lorest and thorn forest occur. la’s-, pm lpitat ion 
in. im.es tropnal grassland, xdiich, according t<» Sehimper (i< ; o^ ; 
^ pn is ot tin* saxatia txpc; but Wanning (n)or> : g.’7) tlunks that 
all grassland in the tropics is artificial. Still greater drought 
imlmes desert x egetntion ; but, as deserts are more characteristic 
ol subtropical districts, they are discussed later oil. 

M< m^jore v.cum/e., or ttopicnl tidal lore-ts, occur in saline or 
pruckbn stamps on lial, mmhly shores 111 the tropics; and, being 
almost independent ol atmo-phenc precipitat ions, Sehimper 
regards them as “ edaphic ku’mat ions." 1 lowever, 1 la y are c limalic 
communities in the cerise thal they occur only in hot 1 1 1 si 1 it t s. 
Cases such as this illustrate tin* dilhculty ol regarding the dis- 
1 1 ik turn bet vrii “ Hi mat it lormal joiis ” and “ edaphic I firm at urns “ 
as absolute. The plants exhibit markedlx' xeroplulous stviutures; 
and man** ol the fruits and seeds ot the mangrove trees and shiubs 
are proxuded x*. illi dexices tf) enable them to lloal and with curious 
piieiiiunfophuri s or “prop roots.” 'The latter serve as supports, 
and also as a means ol supplying air to the parts buried in Ihe mud. 
'! he seedlings oi c harm leri-.t ic - j»< t ies of Khi/ophorm « sie get minute* 
on the trees, ami probably pertonu some assinnlalory work by 
I’a a ns ot t In’ hvpocol vl. 

( )t her tropical e«laphic formations ” occur on sandy shore’s, 
x\ here the creeping / ponmea taint a (Res taprae) and tree- ol 
Rio : 1 : iitoniu lorm characteristic plant associations. 

The succession ol associations on new soils ol a tropical -diore 
has 1 n en t ly been described by I’dnsl .'* 

2 . II iinn I era pci ate and Sn/'tmpnal Districts. In subtropical! 
and warm t< mperate districts, characterized by mild and rainy 
winters and hot. and dry summers, x\e find two Ixgies of forest-, 
first, there arc- forests ol evergreen threes, with thick, leathery 
leaves. Suc h forests are known as sc lerophyllous lorests, and they 
occur in the Medi t errane.m region, in south west Alina, in von 111 
an 1 south x\e-,t Australia, in central Chili’, and in western California. 

In the Mediterranean district, lorests ot this lype arc* sometimes 

dominated bv the Cork <)ik ((hu rt u s Saber), sometimes bv the 
liolm Oak ((). Ilex). When these’ forests become degenerate, 
l.inquis ami gariguc-s n •}»«■«. tixely arc* produced. Maquis and 
I’.irigues an* ebarac tc*riyet| i»y the* abumhime ol shrubs and under- 
shrubs, especially by shrubby Leguminous plants, and by spec i'*s 
Cistus ami Lavandula. Secondly, there arc* forests ol coniferous 
lives. In the Mediterranean region, even at comparatively low 
altitudes, forests occur ot the maritime pirn* (Runts mantnna) 
and ot t lie Aleppo pine ( P. hate pn\sn,)\ and thc-.e torc*sls are al -0 
p*lat«’d to maepns and garigues re.sjiectively 111 the same’ way as 
the ev'ergrec*n oaks. 'The occurrence <>l lorests ol this type* in the 
"Mediterranean and in Arctic regions, w'liose dominant spec ws belong 
to the saint* genus (Rules) and h> the same plant torm, renders it 

■ Humboldl, Fug. Iran., by Sabine, .J ./utfs of .\atuic (London, 
Chpl). , 

’■ Lug. trails, bv Seward, l he Sew CLuva of the i ‘uhano / dam! of 
jk ; alalau (Cambridge* 190S). 
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diitirnlt to regard " coniferous forests ” as a natural ecological 
group. Al much higher altitudes, in the south-west of the Mrditrr- 
ranean region, forest-, occur of the Atlantic cedar (Cedru s atlantua). 
These ou. nr from about .4000 fl. (1210 m.) to a 7000 It. (213,1 in.) 
on the Alla. Mountains. Some sd rophyllous forests of I lie eastern 
All.', Mountains are, owing to a comparatively high rainfall, 
cn.iracteri/' d 1>\ many deuluous trees, such as l : rax inns o. iv- 
phytfa, f T liiin •; < ampe tin’s (auel. nig.), Alnus rotund if olio, Saii.x j 
prdit ellnta, Primus avium , Ac.; and thus they have some elements 
in common with the deciduous forests of central Europe. , 

The fore, Is of these subtropical and warm temperate regions 
are situate ! near the sea or in mountainous regions, and (as already 
st ited) an characterized by winter ruins. In inland localities, 
where the rainfall is much lower, steppes occur. Kor example, 
in southern Mgeria, a region of steppes is situated on a Hat plateau, 
about 3000 it. (01, j metres) high, between the southern slopes of the 
T <“11 Alla-, and the northern slopes of the Saharan Atlas. The 
rainlall, w Inch m ears cluelly in winter, only average's about 10 in. 
(*’s| mm. 1 per annum, lb-re we find open plant associations of J 
H alia or I pirfo Grass {Stipa lenaiissima) alternating with steppes 
of ( hih (At , tenusia hei ba-alba) ; .md each plant association extends | 
lor several -.cores of miles. In the hollows of Ihis steppe region, 
salt wate r lake-, occur, known as (‘holts; and on the saline soils sur- 
rounding ! ’ 1 1 ■ I'hotls, a salt marsh formation occurs, with species 1 
ol Salic-orira, some- of which an- uiiilershrubs. 

Where iht- rainfall is still lower, desnts occur. At Ghardaia, ! 
iii south e.*. - tern \hyria, the- ne-au annual rainlall, from 1S.S7 to . 
tNo 2. was about in. (11 | mm.). I11 iXqo, it fell as low as 2 in. j 

(33 mm.) (^'c hituper, 1003 : f. '«»). At Beni Otmif and ('olomb i 
1 lech nr, in south-western Algeria, I was inlormed, in March 1010, 1 
that there had been no ram lor about- three years. Here the gravelly | 
desert is eharicteri/eil by “cushion |>1 mlv* such as Anabaui 1 
metioidrs’, by “ switch plants," such as Retamu Retanr, and specially 1 
bv sj)in\' pi. inis, such as Zir.yphu v / ofus and Zilta nun roptrn s ; 
where; 1-. -miideiil plants are rare. Loth in the- steppe and in ' 
{he de-.cn, small ephemeral species occur on tin- bare ground 
.'.way from the large- plants and especially in the wadis. Steppe ; 
end desen formations an* of the open type. i 

C 7 'rm'nafc Didriefs. - Temper >. {e dbt’*ut- arc* chtararf eri/ed 
by lorests ot deciduous trees and of coniferous tree,, the latter biiing 
ei ditU-reet spe« ir- I min those of the' warm temperate districts, 
but Irei pe 1 ! v ol I he s i.nie pi ml lofui. The idenl i 1 y of plant form • 
r.l many '-I 'h'- com! rs ol both temper ib* and of warm temperate 
dislrids i. ] r* d »i! »1\’ a milter o! phylogenetic and not of ecologic al j 
importable 

L’nt.un js fairly typical of the- west European district. Tn these ' 
islands, w>- find fot\-t-. 1 or wools of oak ((Juer.u s Robur and </. 
<*••• ah'dot a) , oi birch [Petula team nlo\a) , ol ash {Pra vinus 1 n t /sun ; , 
an 1 ol bee. !i (I'agus syfrut n a). In central Scotland, I ores Is occur 
of Pinm mIv di and, in souih '-.i-acru Kugland, extensive* plant. i ■ 
lions and -ell sown woods oei nr ol the same sprciei. 

] n ,t a- in (he Mc-ilit- rrane m region, {he degeneration of forests 
lias giv*n ri -c* to unique. and garigu«*s, so in mstern I -a 1 rope. Hie 
dc gciii-r.itii.il ol torr-l-, hi- brought about dillerc*nt fyp'-s of gra--- 
la,ll 1. heal ! i s , and moors* 1 

.j Cold i\'iu/\hitr unit liigi.l Didn't is. — T11 the coldest portion 
ot lie- no: til t. mpeiMte /one, lorests ol clwaib-d tiec-s occur, ■ 
. ml these occasionally spread into the* An lie region itself (Si lumper, 
ir)o|; 0S3). Schimper di-d inguislies moss tnndni, Polyfrit hum ! 
tuv>'!v'\ aiul /> t Jn-n tundra’ ami (he lichen tundra is .sulx!i\ ide-d into 
Liu Ionia latnlta, Plutysma luudia, and Aleetoria heath . Wlieie 
the c'limate is most figoious, rot k tundra (mills (p. 0X3). 

The type's of vegetation (tropical forests, selcrophyllous forest, 
tempi rat e lorests, tundra, Orr.) thus briefly out lined an* groups of 
Schimper's “ climatic formations.'* Such groups are interesting 
in that they arc vegetation units whose ph\ siognmiiy i.s, in abroad 
sense, related more to climatic than to c-dapiiii* conditions. For I 
cvmple, Srhimpcr, after describing the sclerojihvllous woodland 
of the Mediterranean district and of the (ape district, says: . 
“ Ida* scrub of West and South Australia in its ecological aspic t 
rr.ii mblcs so completely the other sclemphvllous formations that 
i description of it must seem a repetition." This resemblance, 
'■owever, only has reference to the general aspect or physiognomy 
<d the vegetation and to Lhe plan t lor ms : the flori.it ic composition 1 
of tlic* various sclerophyllous and other phvsiognomicallv 
allied — tiis M'iations in the various geographical districts is very j 
different: and indeed it is true that, just as the general physio- i 
gnomy of plant associations is related to cT’rnatc, so their florist ic 
composition i.s related to geographical position. Hence, in any 
cosmopolitan treatment of vegetation, it is necessary to consider 
the groups of plant communities from the standpoint of t lie 
climatic or geographical district in which they occur: and this 

1 See Moss, Ivankin, and 'Pan-ley, “ British Woodland 1 " Poiany 
School (Cambridge, 1010). 


indeed is consistently done by Schimper. Finally, witlun any 
district of constant or fairly constant climatic conditions, it is 
possible to distinguish plant communities which are related 
chiefly to edaphic or soil conditions; and the vegetation units of 
thfse definite edaphic areas are the plant formations of some 
writers, and, in part, the “ edaphic formations *’ of Schimper. 

When a district like England i.s divided into edaphic areas, a 
general classification such as the following may be obtained : — 

1 . .Physically and physiologically 7 mi habitats, with tlie accom- 
panying plant communities of lairs, recti swamps, and marshes. 

2. Physnallv wet but physiologically dry habitats ~ with the 
accompanying plant communities of fens, moots, and salt marshes. 

3. Physically ami physiologically dry habitats, with the accom- 
panying plant communities ol sand dunes and sandy heaths with 
iii He humus in the soil. 

j. Ihibittds of medium wetness, with the accompanying plant 
communities n) woodlands and giasslands. This class may bo 
subdivided as follows — 

a. Habitats poor m mineral salts, especially calcium carbonate, 
often rich in acidic humous compounds, and charact eri/.cd bv 
oak and birch woods, siliceous pasture, and heaths with mm h 
acidic humus in the sandv soil. 

b. Habitats rich in mineial sail*., especially calcium carbonate, 
poor in acidic humous compounds, and characterized by adi 
woods, beech woods, and calcareous pasture. 

Ecological Adaptations. Tt is now possible to consider 
the ecological adaptations which the members of plant com- 
munities show in a given geographical district such as western 
Europe, of which England of course forms a part. Tn the present 
state of knowledge, however, this can only be done in a very 
meagre fashion; as the efleet of habitat factors on plants is but 
little understood as vet either bv physiologists or ecologists. 

Hydrophytes and Iwwi-hydi ophytes (.opiatic plant-). Of 
hvdmphvle*;, Ihore are. in Him country, only the gne-s-wi at ks 
(/.oslna manna and Z. nana) among ihc higher plants. Even 
tli<-;e species are sometimes left stranded by low spring (ides, 
(hough lhe mud in wliuh they aie tooted remains sat mated with 
seawater. Although many plants typical of fresh water are able 
to grow nl-’n in brackish water, there are only a few species which 
appear to be (jnile c on lined to llie latter habitats in this country. 
Sai'b spf» ies pfHiips imlinlc Pnppnr nnmtima , P. spiiaHs, 
Z.auviclh'Vui maritima . /. polyrarpa, Polawyiyfon infen u plus 

( P. flabeVotu ,), and Xtiias marina. 

In freshwater ial.es and p< an is, especially if the u,.b r i : stagnant, 
.upi.itic pi inis are abundant. Aquatic vegetal ion may he ron- 
\enienl1y classified a - follows: : — 

Aqu.il ;c ]»lar.ls x\ 1 1 1 1 '.ubnu-iged leaves; ( horn spp., Ktiias snp., 
Pof ’inogcftw pet fiutd'n., (', 1 afophyllum spp., Klyi iophyllinn ^T •»., 
t/o/loinu pahrdns. I f, . ulaiia c -np. 

Aquatic jH.anls with submerged and floating leaves: (ilyteria 
ftn.itans, # Ranunculus /•cltatus . Nymphara (Nuphur) lutra, (\dli- 
tnrhr stagnahs, Poftnn.igcfou polygonifoli us. 

\q n 1 1 ic pi. aits with Healing leaves; / nuna spp., If yarot hnris 
J\ 1 1 y its - railin' , (.ustalia (Y ymphara) alba. 

Aqii.Tlic plants with submerged leaves and erect leaves or stems : 

S 'tirifbnia sagitti folia, Seirfais farnstris, Nippon's vulgaris, Siam 
!ati folium. 

Aqualir plants with erect leaves or stems (reed swamp plants): 
r tjuiselum pahisfrr, Phrugmi/es communis, Glyteria mfuatica. Crrex 
i.poria, his T\rmlat ot us, Rumex Uydiolapathum, Ocnanthe /i\lulo^a } 
Pi dt- ns spp. 

Mar-.h plants; Alofururns gt niculafus. Carer distil ha, J uncus 
*pp.. ('allha palu'his. Ntodtu hum palusfre. 

In main* aqmtie plants, lhe endospeim of the seed is ab.ent 
or \ civ scanlv. The tool sy-tem is iiMiallv small. Tb.oMiairs 
arc* freqneii I Iv mi-'-ing. The submerged slims are slender or 
hollow. Si t engl lieni n«; li - lie of all kinds (and sometimes curl 
Hi** phloem) i* more of less rudimentary. The slems are ft* queully 
characterized bv r-ernfion channels, which connect the’ aerial jiarls 
wilh lhe ]virts which arc* buried in practically aiiless mini or silt. 
Submerged haves are usually fil.i meiilous or narrowly nbbon- 
shapc'd, thus e\jx>singa large .unminl of surface* to the water, smne 
of the dissolved gase- of which Ihey must absorb, and in In which 
1 lu-y 111 11* I also evc-rele cerlain gases. Stomata arc* often absent, 
absorption and excretion of gases in solution being rallied **ri 
thrombi tin- c'pidc'rmal layc*r. riiloroplastids arc* Irecpic-ntlv 
j present in the* c'pidc-rmal calls, as in som* sliacle plants. Very 
few aqualir plants ate pollinated under water, but this is well- 
known to oc cur in species of Znstcra and of Naias. In such plants, 
the pollen grains are sometimes filiform and not spherical in shape. 
In lhe ease* of aquafi'* plants with arn.il flowers, IhcMulfer obey 

- As \*-rv ^itth- experimental weak has been done with regard 
to ph\ biologic al dryness in physically wet habitats, any classifica- 
tion such as the above must be of a tentative nature. 
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t In* ordinary laws of pollination. lklerophylly is ratlu r common 
ainor.j .>qua tie plants, and is well mx m in several aquatic species 
ol Kuhuhi ulus, ma 11 v sprues oi Pvt amot* e ton, Sagitiaria sagitii- 
fol;.\ irfus liuustns, (astalm (Nymfhaea) aUm. H.ffmis vul- 
i-.ii.i. Cdllitiiche spp., Siam latifolimn. ». 

Insectivorous species occur anions aquatic plants; e.if I timduvia 
spp., whuh are locally abundant 111 pe.itv waieis. are uiM-ctiv oroiis. 

A'i lofhytes . — These plants ha\e devices (./) tor procuring watir, 

{! 1 or tor storing water, (c) or for limiting turnspit at 1011 ; and these 
adaptations are obviously related to the physically or physio- j 
i >gicallv drv habitats in which the plants live. Plants ol pliysi- : 
calk cliv habitats, such as deserts and sand dunes, have frequeiiilv ; 
long tap roots which doubtless, in some cases, leach down m a 
subterranean water supply. The same plants hive sometimes 
a mu ic 1 •icial root system 111 addition, and are thus able to utilize 
11111i1edi.it elv the water from rain showers and perhaps also liom 
dew, as Volkens 1 maintains. Hoot-hairs give an enlarged supe r- ; 
acini area to the roots ol plants, ami thus are related to the i 
procuring of water. 1 

Th** stems iif some xeruphvtcs. r..g. Cactaceous and ('rassulaceous 
plants, may be succulent. :.t\ they hav e tissues in whieli watei 
is stored. Some deseits, like those of Cent in 1 America, are specially 
characterized bv succulents ; in other desciis, such as tlu- Sakata, 
tucc 1 1 1 * ■ r : v are not a preminent feature, cither xemphvtes again 
are -.pmoii-.. "Switch, plant »,’* such as lutamn fit him and broom 
(Cviisits sr.'Nmtt: sL have rcluced leaves and some assimilating 
ti-siie m their stems; and stomata ua 111 111 giooves on the stem. 

Tile t ran-qui 111; suilece of xeruphvies is frequently reduced. 
I'll. otditMrv le.ivi may In small, ab-*nt, or spun ms. In "cushion 
pi,. nts '* tin- leaves art' very small, very close together, and the low 
habit is protective again -t wind-. The latter, ol course, greatly 
im.e:*-e t ranspiKitn >n. A ‘‘cu-limn plant " L I uaha sun a* t tiouit s) 
oi tin 1 no: th-w e ,t» rn Sahara, frequently shows dead leave- on the 
expo.-td -ide whilst the plant is in lull vigour on tin- sheltered 
sal.-, 1 !k‘ bud-* and leaves on the exposed side are probably 
kilh 1] bv sand blasts. Many xeiupln u ^ aie hany or have sunken 
-’.oiPa.l.i whuh mav be i 111 : liei piolccled by p.utial plugs ol wax: 
the ‘-tonmt.i ace tnepantlv 111 giooves; the leaves au* lie epientiv 
lolled — — »wiet imes perm.: in ntlv so, whilst sometimes th** leave-- 
rod up onlv dining uuluvour.dde weather. These adaptation- , 
tend to le-sen tb.e amount. ol ti e.r> qm alien by piotccliug the 
stum 1 la from tin- movements oi the air. Insptxiisul Lucaly flits, • 
the k^M.s ait plai ed edge-wise to the incident lays ol light and i 
la-at. The coriaceous leaves ol s* leiophv lions plants ’* also, to I 
some extent, are similarly protective. In such leaves, tlieie aie . 
a v.ea-muiked cuticle, a lhnk 1 pnleimis, a thuk hvpodeimis at j 
1 *\ -t tin upper side o}" the leal, well developed palisade tls-ue, I 
and a pooilv developed system ol ail -spaces. Sueli adaptations 
:.r* \\ « ! 1 >- .. « :i in the leaf oi the hollv ( t lex aqui foil urn). Warming, j 
h 1 1 w ( v * ; , "tales that "Hex tujitijoluun is indubitably a iueso- ! 

ph’.gi ’* (iqoq; I ^t). I 

H.„ 'fhytes, or plants wliich live in saline -’oils, have xeroplutir 
a-G ruati. ms. A considerable* proper tion of halophytes an* Mice 11- 
h nts i.t. their leaves and, to some extent, then stems have nun h 
vv.it ei-s leuing tissue and lew inter*. 1 Mular spai es. Some halo 
plodes tend t(j lose tln ir succulence win 11 eulliv.ited in a non- , 
saline soil; and some non halophytes tend to become Miceiiicnt 
wh**n cultivated in a salty soil; there is, it need scant lv be stated, j 
little or no evidence tli.it such chatacteis are transmitted, -British 
salt niarshes furnish few in-tuners ot spiny plants, though such 
occur occa Monallv on the inland salt marshes of continental dis- 
tricts. Salsalu I\ciU i.-> British, and a hcmi-li.dophyte at hast; 1 
and it is lather spiny. Warming states that “ the stomata of true, 
succulent, littoral halophvtie herbs, in cases so tar investigate*!, ! 
are not sunken ” (1*100: 211). Jl is possible. however, that the 1 
absence of sunken stomata, ami the uccuireuce ol some other j 
lialuphvtic features, are re late’*! nu n Iv to the suet uli-nt habit ami | 
not to hal* qdivtism, for succulent spec its oltcn 01 cur on nmi saline | 
soils. Similarly, the small amount of cuticular and of epidermal ! 
protection, r • 1 ; d ot lignilic.atimi in succulent halophytes may also j 
be related to tin* same cii cuin-tance. i’oiins ol stun** c* lls 
or stc-reids iiuur in some of the more sutlrulieose- halophytes, j 
as in Arthrocnemmu i’Jxwauu. The interesting occurrence ot ceil. 1111 ! 
halophytes and he mi ha lophvt es on sea-sh* tie s and also oil mountains j 
is probably lo be explained bv the’ past (list i lbut mil ol the- species 1 
in question. At *me nun-, such plants were probably oi more general j 
occurrence; nuw they hive been extirpated in the intermediate 
localities, chiefly owing to tile cultivation ol the land in the.se- , 
places bv mail. In th** west of Ireland and in th*- J- a roes, where 
certain inland and lowland Joeali ties are- still uncultivated, Plantain) 
mavitima and other haluphvt< . occur in quantity and side by side 
with some “ Alpine speeies," sueJi as Dry as octofctala. 

The elfect of common salt mi the metabolism ol plants is not 
understood. Tesage- - lias shown that 1 he- height of certain plants ! 
is elec reast*d by cultivation in a silim- soil, and tlial tlie leaves ot 
« 

: Volkens, Die J loru dev ugy 1 1 : tti jrabischen li ttstc (Berlin, 
18x7). 

- I a-sage, “ Htrherches experimentah-s snr le-s modifications d**-. 
teuiiie..- chc-z les plantes iiiaritime.-s,” 111 lu.v. t\in. dc l ot. (1800), vol. it. 


]>lants under such conditions l»e»come smaller ami more* succulent 
He show ed turilur, that the- increase- ol etunnioi: salt in the s-.nl 
is corre-late-el with a reduction in the- numb* ”, and se e of th* chime;- 
jdastuls, ami t he-re*te»ie* in the amount ol chlorophyll. On the other 
iianel, some plants did not respond to the- action <d comnu n salt, 
whilst e» tilers were- killed. Warming (lejoej ; epiotes Hutton 

(iSi).s), to the ettiet tliaL " the- assimila toi v acliv.iv is less in the 
luhiphytic lonn ih..u in the ordinary lurm *-t ih- same’ species." 
Si him [i* r had pieviou-ly niamt,.iiu-d that the a* 1 ion ot common 
.-alt in the* cell sap is tied iimeiital as regards assimilation. Many 
piaiine Algae appear to be able to regulate then osmotic capacity 
to the surrounding mctlimu ; and T. G. Hill J has show n that the root 
hairs of Saiuoy.na possess t Ills propel tv. There h;o. however, been 
pei formed upon halophytes vny little physiologic.- 1 1 \ e xperiment.i! 
woik which eouimands general acceptance*. 

/)<jg Xnofhytis live 111 the peatv soil of fens and moors which aie 
phv-ii'ally vv* t , but which are said to be physiologically drv. Belated 
to the physiological drought, such plants possess unit* xemphylie 
characters; an* 1 ,, related to lilt* physical wetness, the plants posses.-, 
the aeration channels which dial acte nzc manv h vabophytes am! 
In 1111-hydrophytes. The* 01 cm 1 cure* ol xerophvle characters in 
pl.-.nts of this type lias given rise to nine lx dittiunce of opinion. 
It 1^ sometimes maintained, tor example, by Selnmpei, th.it their 
xerojihvtic e harae ters are r*-lat**«I lo tlie physiol* > ;ic.d elrv ness ot 
the habitat . ihis, however, is denied by other who mainiam 
(l. lenient s, I i.n >5 : 127) that the xeiophvtism is due to the persi.- 
lemi’ ol amestial slimtures. It is possible, of iuiir.se-, that each 
explanation is collect 111 pai ticular east’.-, as the view.-- are bv im 
in* alls limlu.-.lly exclusive. With regard 10 il.< (Hcuneiice- ot 
1'lants, such as Jinnvs iffvsits, winch possess xeiophv tic eiiaraeters 
e.d _v «-t 1 iv *.- m mi nations w Inch aiv inn ordinal llv o! mai k<’d jdiv-io- 
k gical tliynes... if sl.ould be t < imnibe red that sueli habilafs me 
liable to ore . ’..-lured plivsie.il drought; and a jilant must *v ent uallv 
-in dinib it ii is not adapted to the extreme 1 omlil ions of its habitat. 
The x* n-.yhvtic characters being piesent, it is not smpiismg that 
1.1..11V in.mli }>la.nls. like- J mints t/iusiis ami Ins /stitd-nni us, me 
able to survive in ell y situations, such as banks and even gaitlen 
1 is* kern - . 

/ ) "/-'7 //) U's. '1'ln s<- plants are characterized by being xeiophvtu: 
• lining the unl.iv ouiable season. I-or example, deeiduuns trees 
sin-d ilu-ir leaves m winter: gi-ojilivtes go through a | >01 1« »* 1 of tlor 
mancy by means ui bulbs, rhizomes, or othe-i midei ground organs 
with bin Is; whilst annuals and epheimrals smnlarlv protect them- 
selves bv means cd the seed habit. All mu h plant s agu e in 1 educ- 
ing transpiration lo zero during the unl.iv om able season, allhou'jh 
lew «*r no M-ruphytic characters may lie- demount 1 a bie dining ill’ 
pc-in>d favoutabie lo glow ill. 

Hyi’ii>fh\ ti's. Iavmg, as these plants do, under medium con- 
ditions as regards soil, moist me- ami t lunate, 1 hev exhibit no chn- 
rac ters which are mmkedlv xe-mphvtic or livdr* qdivdic. llenci-, 
such plants aie iiequeiilly termed imsoflivtis . Assimilation imes 
011 timing th*- whole ye. 11, except during periods of iiost or when the 
plants are buried bv snow. An inn-resting spee.ial case of livgro 
phytes is seen with regard to plants which live in the shade of 
loiesls. Sueli plants have been Le-inud stn>fii\Us. Their stomata 
are frequently not limited to th*- umleiside ol the leaves, but mav 
occur seal tei ed all over the epidermal surface. The epidermal 
cells may contain chlorophyll. Strengthening tissue- is feeblv 
developed. Many sciophv tes aie her baccous timpoplivdes, and 
are *h uniant for more than half th*- y*-m . usually during late summei, 
autumn and early whiter. It may be that this is an hereditary 
th u at ter (t:L "bog xeiophyl es ") , 01 that 1h< jdivsical drought 
->t summer is unfavourable to shade-loving plants. In this toil 
m-.xioii, it is mtc-r c-sling that m th*- «-ast ol Kngland with the lowest 
summer rainlall of this counlrv, many u.mmon sejojihytes are 
abseil L or late 1 11 the woods, such, for example, as Lit lit a uhi/h'ia . 
Allium it) snium. Lychnis diaira. Oxa/i s Autosclla , and .Is ferula 
odoratn. However, the cause of the absence or presence of a given 
species from a given locality is a department ol ecology which 
lias been studied with little* 01 no 1 hoioiigliness. 

i. cth mule and Calnftt^e Sfrnes. Limits which invariably inhabit 
calcareous soils are sometimes termed calcicoles ; calcifuge species 
are those which are* found rarely or never on such soils. The effect 
ot lime oil plants is less umleislood even than the effect of common 
salt. 1 >oiibt less, the * x< < ss ol any soluble mineral sail or salts 
interferes with the osmotic ahsnrpli.ui of the loots; and although 
calcium carbonate is insoluble in pare water, it is slightly soluble 
in water containing carbon dioxide. In Kngland, Ihe following 
specie., at <* cmilmed or almost conlined to calcareous soils : Asflcnimn 
Ruta muravui. Meliia nutans, ( tirex di^itata, A l eras antlirofofhora, 
Ofhrrs afifera, Ihalit trmn minus, llelianthnnmn Chamact islus, 
L wla hnta, Lnium femme, (uranium lundmn, Hiffocrefis conwsit, 
Potentilla verna. Viburnum La n tun a, ( tulium asfermu ( (L svl- 
vrstre). As ferula eynanihica, Seneno emu fes/ns. The following 
plants, 111 kngland. ar** calcifuge* : Lastraea (heoftens, Holms mollis, 
Carex cihinutu, Sfntntla arvensis, PolvonJu serfylhuea, Cvtisus 

“ T. G. Hill, ‘‘Observations on 1 lit* Osmotic Properties of the 
Hoot-Hairs of Ortum ^alt MarsJi Hants/' 111 The New Phytolo^ist 
(i*jo 8), vol. vn. ' 
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s. J 'ol-'nf i ftoru'V.h ' • ahum hcrcynicum ( — (7. saxntxle), 
(••I* iphaliiih’ s vlvatumn. Ptgifah s purpurea. Other plants omir 
irditteront Iv 1 »« » 1 1 1 <>n calcareous ;md nn non ^:lc.irt-ous soils. 

it is sometimes sai' I that lime arts as a pmsnn nn ><u:ie plants 
and not on ot hers. and sometimes that it is the physiological drv- 
n* ss ot rah arenas soils that is the important factor. In relation 
to tin- lain r tlnory, it is pointed nut that some marked lv catch ole 
siHTK-s on ur on sand dimes; hut this may be due to the lime which 
i‘- frequently presrnl in dime sand as well as to the physical drvne-s 
oi the s«il. hiirther, no theory ot ealciolous and calcitugoiis 
}lants ra 1 be regarded is satisfactory whuh tails to account tor 
th ■ tact that both kinds ot planls occur among aquatic as well a-, 
among fe: rest rial plants. Schimper (1003:102) thinks that in 
th*- case ot aquatic plants, the difference must depend on the 
; mount o! lime 111 the water, lor the physical nature of the sub 
- train m is the same in each rase. Again, acidic humus lines not 
hum in t.drareous soils; and hence one does not expect to find 
plants char.-t terislic of acidic peat or humus on calcareous soil-.. 
Some siu !i species are TUct hmnn borcule . .lira flcMio&a, Calluna 
vulgaris, i aeriuiinn , Myrtillus , Rubus, Chamncnwrus, Rmpctrum 
nigrum, lJiascm spp. Some, at least, of these species possess my* 
coilu/a in their roots, and are perhaps unable to live in soils where 
such or}.;. 1 ■ 1 i sin s are absent. 

In England, the number of raid role species is greater than the 
number 01 silirolnus species. It would therefore be curious it it 
were proved that lime acts on plants as a poison. It is said that 
some pi, nits may be cnlcicoles m one geographical district and 110I 
in anothi 1. I Iowev(*r, until more is' known nt the exact chemical 
composition of natural —as contrasted with agricultural — soils, 
and until more is known of the physiological cliects ot lime, it is 
iiiipos-abh to rlei ide tlie \ eved question oi (he relation ol Inilo- 
lo\ mg ami lim-* slmiiiiing planls to the presence or absence <>t 
calcium 1 arboiiate 111 the soil. brum sin li points ot view as ibis, 
it is indei d line, as Wanning lias recently stated “that ecology 
is only in its iiii.uicv.” ((.'. E. M.) 

(Vtoloi’.v or Plants, 

The elementary unit of plant strnetiire, as of .animal structure, 
is 1 h- - cell. Within it or its modifications ail the vital phenomena 
of winch living organisms are capable have their origin. Upon 
our knowledge ol its minute structure or cytology, combined with 
.1 study of its physiological activities, depends the ultimate 
solution of all the important problems of nutrition end growth, 
reception and conduction of stimuli, heredity, variation, sex and 
reproduction. 

77 ir (.1.7 lhe<uy . — Em a general and historical account of the cell 
theory sec ( ' v 1 oi.f )( ; Y. It is sufth lent to note here that cells were 
first ol ail discovered in various vegetable tissue-; by Robert Hooke 
in 1005 (Miciogiaplna) ; Malpighi and (Lew (107 j 10S2) gave the 
first elear indications of the import anee of cells in the building up 
of plant tissues, but it was not until t lie beginning of flu* 10th ten l toy 
that anv insight into the real nature ot the cell and its him lions was 
obtained. lingo von Mold (iSjo) was the' first to recognize that the 
essential vil.il constituent of the plant cell is 1 he slimy mass proto - 
pi, fin — inside it, and not the cell wall as was formerly supposed. 
The nucleus was definitely recognized in the plant cell by Koheil 
I Town 111 l 3 1 , but its present c had been pieviously indicated by 
various ohserv ers and it had been seen 1>\ Fontana in some animal 
c< 11 s as early as 17S1. The cell theory so far as if relafi >s to plants 
was established bv St hleideii in iS;S. lit' showed that all the 
organs ol plants are built up ol cells, that the plant end >ryo origin. ites 
from a single eel], and that the physmlogu al activities of the plant 
arc dependent upon the individual activities of these vital unit". 
This 1 1 incept ion of the plant as an aggregate or colony of independent 
vital units governing the nutrition, growth and reproduction ot the 
whole cannot, however, be ijiaintnined. it is true that in the 11111 
cellular plant.-, all the vital activities are performed by a single i( 11. 
but in the multicellular plants there is a more or les, highly developed 
differentiation ol physiological activity giving rise to different tissues 
or groups ot cells, each with a special function, 'flic cell in mu h a 
division ot labour cannot therefore be regarded a -• an independem 
unit. It is an integral pait ol an individual organization and as 
-itch the exe'iec of its functions must be governed by the organism 
«>-. a whole. 

Genual Smtdure cad Pifjereuliation of the lege table Cell . — 
The simplest cell forms are found in embryonic tissues, in repro- 
ductive cells and in the parenchymatous cells, found in various 
parts of the plant. The epidermal, conducting and strengthen- 
ing tissues show on the other hand considerable modifications 
both in form and structure. 

The protoplasm <>f a li\ ing cell consists of a semifluid granular 
substance, called the cytoplasm, one or mure nuclei, and some- 
times eentrosomes and plastids. ( ells from different parts of a 
plant differ very much in their cell-contents. Young cells are 


full of cytoplasm, old c\ Us generally contain a large vacuole or 
vacuoles, containing cell-sap, and with only a thin, almost 
invisible layer of cytoplasm en their walls. Chlorophyll grains, 
chromatophorcs, starch-grains and oil-globules, all of which can 
be* distinguished either by their appearance or by chemical 
reagents, may also be present. Very little is known of the finer 
structure of the cytoplasm of a vegetable cell. It is sometimes 
differentiated into a clearer outer layer, of hyaloplasm, commonly 
called the ectoplasm, and an inner granular endoplasm. In 
some cases it shows, when submitted to a careful examination 
under the highest powers of tin* microscope, and especially when 
treated with reagents ol various kinds, traces of a more or less 
definite structure in the form of a mesh work consisting of a elear 
homogeneous substance containing numerous minute bodies 
known as mirrosomes , the spaces being filled by a more fluid 
grmtmi -sub si mice. This structure, which is visible both in living 
eel Is and in cells treated by reagents, has been interpreted 
i by many observers as a network of threads embedded in a 
| homogeneous ground-substance, lffitschli, on the other hand, 

| interprets it as a finely vacuolated foam-structure or emul- 
! sion, comparable to that which is observed when small drops 
j of a mixture of fmclv powdered potash and oil are placed in 
i water, the vacuoles or alveoli being .spaces filled with liquid, the 
more solid portion representing the mesh-work in which the 
mierosomes are placed. E\ ideneo is not wanting, howcv er, that 
the ectoplasm must be regarded as, fundamentally, a semifluid, 
homogeneous .mhstance in which bv its own activity, granules, 

. vacuoles, fibrils, Nv„ can be formed as secondary structures. 

| The cytoplasm is largely concerned in the formation of spindle 
I fibres and eentrosomes, and Midi structures as the (.‘ell membrane, 
cilia, or flagella, the coenocrntnim, m maloplasts or vibrioids and 
i physodes are also products ot its activity. 

Crobf/tlu.M/iit' Movements. In the cells of many plants the 
cytoplasm frequently exhibits movements of liriulntloi; or 
rotation. The rolls of the slaminal hairs of Tradescantia viiginica 
contain a large sap-eavity across which run, in all dim lions, 
numerous protoplasmic threads or bridge's. I 11 these, under 
favourable conditions, streaming mo\ emails (it the cytoplasm in 
i \ arious directions can be observed. In other forms such as Elodea , 

| A itella, Chora, Nr., where the cytoplasm is mainly restricted 
to the periphery of the* sap vacuole and lining the cell wall, the 
streaming movement is exhibited in one direction only. In 
some cases both the nucleus and the rhrornatophores may be 
carried along in the rotating stream, fail in others, such as A ijella, 
the chloroplusts may remain motionless in a non-mot ilc layer of 
the cytoplasm in direct contact with the ( ell wall. 1 

Desmids, l>intoms and Ostillaria show creeping movements 
probably due to the secretion of slime by the cells; the swarm- 
spores and plasmodium of the Myxomyrctcs exhibit amoeboid 
movements; and the motile spores of Fungi and Algae, the 
spermatozoids of mosses, ferns, N<\, move by means of delicate 
p. olongal Ions, cili or flagi 11a of the protoplast. 

Chronuitopliores. — The chromatophores or plastids are proto- 
plasmic structures, denser than the cytoplasm, and easily 
distinguishable from it by their colour or greater refractive power. 

! They are spherical, oval, fusiform, or rod like, and are always 
| found in the cytoplasm, never in the cell -sap. They appear to 
!>c permanent organs ot the cell, and are transmitted imm < nc 
cell to another bv division. In young * c 11s the chroiu.it ophores 
are small, colourless, highly refractive bodies, principally ln< ated 
! around the nucleus. As the < ell grows they ma.v become < on- 
| verted into leucoplasts (start h formers), ehloroplasis (chlorophyll- 
bodies), or rhroniojdasfs (colour-bodies). And all three structures 
may be converted one into the other ('Schimper). '1 he chloro- 
plasts arc generally distinguished by their green colour, which is 
due to the presence of chlorophyll; but in many Algae this is 
masked by another colouring matter- Phycaerythnn in the 
Flurideae, Phycojdiacin in the Phxc iphvccae, and Phycocyanin 

1 Ewart, On the Physics nn ? Physiology of Piotoph^mic Stream- 
ing >n Plants. (Oxford, IQ03), gives an excellent account of the 
phenomena o4 protoplasmic streaming with a full ihscussion of the 
probable c.uim s to which it is due. 
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in the Cyanophyceae. These substances ran, however, he 
out in water, and the green colouring matter of the 
eholoropl.ist then heeonu-s visible. The ehloroplast consists of 
two part- , a colourless ground substance, and a given colouring 
inn: *(•:’, which is contained either in the form oi librds, or in more 
or li ss regular spherical masses, in the colourless ground-mass. 
The eldon pi ists increase in number by division, which takes 
place in higher plants when the\ have attained a certain si/e. 
independent of the division of the eell. In Sfurogyra and allied 
forms the ehloroplast grows as the cell grows, and onlv divides 
when this divides. The division in all rases takes place bv con- 
striction, or bv a simultaneous splitting along an equatorial plane. 
(.T.lorcpkists are verv semi live to light and are capable in some 
plants of changing t heir position in the cell under the stimulus ol a 
variation in the iuten-dtv of the light ravs which fall upon them. 
In the rhromatophnrcs of many Algae and in the Liverwort 
Anthocerns there are present homogeneous, highly refractive, 
er\ stal like bodies, called pyrenoids or star* h centres, which are 
composed of protcid substances and surrounded by an envelope 
of stun h-grains. In S/uroyvra the pvrenoids are distinct 1 \ 
connected bv cytoplasmic strands to the centra! mass of cyto- 
plasm. width surrounds the nucleus, and according to some 
observers, tliev increase exc lusively bv division, followed bv a 
splitting of the cvtopkisinie strands. 1 hose ohmmatnphnres 
\, hit I\ remain colourless, and sen e simply as starch-formers in 
parts of the plant not exposed to the light, are called leucoplasts 
or amvlnphiMs. Thee are composed of a homogeneous protcid 
substance, and often contain albuminoid or protcid crystals of the 
time kind as iho.se which form thepyrenoid. If exposed to light 
the s’ mas- bei oinc converted into ihloroplasts. 'The formation of 
s’ ln h mas'' take pl.u e in an\' part of the leueoplast . W hen 
formed iu-ide it, the starch-grains exhibit a concentric stratili 
cation: wlen formed exlern.illv in tin- outer lavers, the str.it iii 
cation is cm entrit , and the liilum occurs on Miat .ddc farthest 
removed from the leuenplast. As the starch-grains grow, the 
lec.'-nplusts gradually disappear. 

Chnunopl.tsls ;oc tlu* wllnw, ornn, •;■<.* or rid colour l kh lies found 
in so::i< Huwos an*! trmt fht-v arsu e ither from the lciicupl.isL-s 
or (. Iii. in pl.i-.ts. 1 h*- f imd.mn ntal suhstance or stroma F tolouiless 
,i*id li< 1 ; : i« »_i m-« a-.. dh<* o 1 no- dai* lo tin* presojae <>i xaniho- 
pli'-il *»r 1 .1 m: in or Loth. Tin- (n'luninv m.s t ! t*i *- an* n* a di - -nlv? • 1 
ill 1 ■ Mr mill of the ( lm m >plast. but exist as amorphous «•?« uuil**s 
with <»r without tlu- or* ^ c of a prop m ci >--ial ( or in the t nn ot 
tine erv-iPdliiic m-'-’les, fn qm-ntlv ttiivod and s< miel up-- j >rc* -* in I 

L?t gc 11 1:111 h< ■>■•*, w lm h «m* .m »upi*d tog«-t h«*r in s ,u it 11s v. .. ' - ui buti'T--. j 
;cu! •i"e th«* j ilc st id*- th**ir fusiform or 1 1 i.uuril.ir * ry -.1.: 'lau- -h..p? . ; 
Such uvM.ilhi"* j» ■■•tills oirur in mans* fnnls and lluv.i-rs 1 c ; r . i 
T.t 1 A -sf’-n >t:;n : L<>u><n\(, berries of SoI.’.iumc, tii.x.its ; 

- U Ciu it! hi 1 • 1 1 1 i’t t, i 1 "bill ■ nn, brae (sot !it:i 1, Ac.), and in t he 
root of tin* cartut. In .-..in** cases the pl.t-.ud ill -.ippt ;ir*, .o-<! 1 i • < • 
crvst.dhnc pigment only is h it. In tin* m! yarn ty ol ( >/<>*;/>:/<» 
Ih'-se crvM.ils mav cmi-i-a of rods, linn pl.it*-;, tint ribbon*, 
or spirals. Stan h 'Main*. m.*.v oft* m 1 ><- so n in corn** \ with tin* 
pigment, crystal*-. The iivMallme iorm appe.n-s to be due niup b’ 
t«i th< carotin, which 1 mi be ai tilic.i.dly ct ysP. di/< d !nun.,n aim!, -i 
or eth< r solution. In addition to the pl.i-.tid-.. tli-o are •omul in 
rfiuu* 1 1 1 : ■ o! -cells, c.g. m liu* epidermal rells ot 1 1 1 * * h.d of xpitiis o ; 
Vanilla tW'.dvker), and i.i the epidermis ol dill* rent pain it tin* ! 
flower of bunk} (, Oymtho'^nhnn, An. (Zimin**? maim,, highly ret 1 .?« 1 

Live both' ot globular Iorm, i!a;op!'tsf s', w Inch < onsi-a ol a grantil.-r j 
pro b in t»roiiM.!-sii!istani c containing diops of oil. Tin y <uv M.mim d j 
deep red in dilute solution of alkunin. | 

Substances contained in the Protoplasm.. Stan h maybe found 
in the chlorophyll bodies in the form of minute granules as tin* 1 
first visible prodm t of the as: irnilation of carbon dioxide, and if j 
O' curs in large quantities as a reserve fond material in the eelh 
of various parts of plants. Jt is highly probable that starch is 
only produced as the remit of the aeti\ity of ehromatophore: , 

* ither in connexion with ehromoplasts.chlnroplusts or leucoplasts. 
Starch • xists, in the majority of cases, in the torni of grains, 
which arc composed of stratified lavers arranged around a nucli us 
nr liilum. The stratification, which mav be concentric or 
c.wnlrie, appears t o be due to a difference in density of the 
various layers, fhe outer layers are denser than the inner, the 
density decreasing more or less uniformly from the oytsidc layers 
to the centre of hilum. 'fhe outermost, ncwlv formed layer is 
composed of a more homogeneous, demur mbstance than the 


inner one, and can be distinguished in all starch-grains that are in 
process of development. The separate layers of the starch-grain 
are deposited on it by the activity of the ehromatophore, and 
according to Meyer the grain is always surrounded by a thin layer 
of the ehromatophore which completely separates it Inun the 
cytoplasm. The layers appear to he made up ol elements which 
are arranged radially. 'These are, according to \Ieyer, acicular 
crystals, which he ('alls Irichites. The starch grain may thus be 
regarded as a crystalline structure of 11 10 nature of a sphere 
crystal, as has been suggested by many observers. 

Whether the formation of the starch grain is due to a secretion 
from the plastid (Meyer, iSi;5)or to a direct transformation of 
the protcid of the plastid (Timbcrlake, iyoi) has not been 
de tii 1 i t oly est a hi ished . 

Aleuronc. Alcurone is a protcid substance which occurs in seeds 
especially lho.se containin'; oil, in the torni of minute granules or 
large giams. It mav he in the Iorm of an album- n crystal some- 
times associated with a more or less spherical bndv globoid • com- 
posed ot a combination <>1 an organic substance wuh a double phos- 
phate of magnesium and calcium. Albumen crystal*, are also to be 
found in tin* cytoplasm, in leucoplasts and rarely in the ninlcus. 

(ifvco.^rn, a substance related to stauh and sugar, is iouml in 
the Fungi and (.'vanophyceac as a food reserve. It v i\ es a character- 
istic reii-biown reaction with iodine solution. In the vensi cell it 
accumulates and disappr.n s \ civ rapidly according t-> f he i.midit tons 
i>l nutrition and is sometimes so abundant as to ill) the cell almosL 
I entirely (Krrera. i.S«S2, 1S05: Wager and I’eniston, 10m). 

Voluhn 01 curs in the cytoplasm ol various Fungi, Had eria, ('y.ino- 
phyceae, diatoms, A:c., in tile I01111 of minute granules which have 
a characteristic renition towards methylene blue (Mevtr). It 
ap]u*ars to have some of t he t haracterist u s of nucleic acid, and a« < 01 fl- 
ing to Ak ver mav be a combination ot nucleic acid with an unknown 
otgaim base. 

Numerous other substances are also found in the 1 oinpJa.sin, 
such as tannin, tats «uid oil, resins, nuicilaee, 1 aoiitclume. gutta- 
percha, sulphur and calcium oxalate crystals. 'The e ll sap con 
lams various miIsi.hu es in solution such as sugars, iimliji, alkaloids, 
i gluco-ades, organic acids and carious inorganu salt . 'Flu * < olours 
i ot tlimei.s are due to t olnmnig mat ters contained in ihesapui which 
the chu t is ant hoi vanin. 

Kefeieme must also be made here to the enzymes or unorganized 
ferments which 00 ur so larg< ly 111 tin* < \ toplasm. It is pmbabh* 

I t li.it most, it not all. the iueial)ohc cli.mges which take place in a 
cell, such as the tiunslnrmai ton fit star? h, protcids, sugar, ccllulo*c: 
an 1 the de .<>ni|>osit ion f»t numeions other oig.mic subslam' s 
which wouM otlu rwi-.e n-*|uite a high tempera! in e (>■>• jxiwerlul 
reagents is also due to their activil v. I'lieir mode «)t action is similar 
to that of ordinary mechanical catalytic agents, such as innly 
dicided ]datinum (see liavhss, 1 'hr .Y otitre o( tin :ynui Action, and 
J. k. (been, t he Si hihlc be) mrnt\). 

The A * itch as. 'The nucleus has been demonstrated in nil 
plants with the exception of the (yam plivreae and Ikieleria, and 
even here stria litres have been observed which resent hie nuclei 
in some of their charm teristies. 'The nucleus is regarded as a 
controlling centre of cell activity, upon which the growth and 
development of the cell in large measure depends, and as the 
agent bv which the transmission of specific qualities from one 
generation to another is brought about. If it is absent, the cell 
loses its power of assimilation and growth, and soon dies, ifaber- 
landt has shown that in plant cells, when any new formation of 
membrane is to take plan* in a given spot, the nucleus is found in 
its immediate vicinity; and Klehs fopnd that only that portion 
of the protoplasm of a cell whi« h < ontains the nucleus is capable 
of forming a cell -wall; whilst 'Townsend has further shown that 
if the non nucleated mass is connected by strands ot protoplasm 
to the nucleated mass, either of the same cell or of a neighbouring 
cell, it retains the power of forming a cell- membrane. 

The Structure oj the A udeus. lit the living condition the rest- 
! ing nucleus appears to consist of a homogeneous ground sub- 
| stance containing a large number of small chromatin granules and 
I one or more large spherical granules- nu< leoli the w hole being 
i surrounded bv a limiting membrane whii h separates it from the 
(Ytop 1 a.Mii. When fixed and stained this granular mass is 
resolved into a more or less distinct granular network which 
(onsists uf a suhstance called Limn , only slightly stained by the 
ordinary nuclear stains, and, embedded in it, a more deeply 
stainable substance called Chromatin . The nucleolus appears to 
form a pa r t of the Linin network, hut has usually also a strong 
i affinity for nuclear tTains. "The -tain ing reactions of the various 
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parts of the nucleus depend to some extent upon their chemical 
constitution. The chromatin is practically identical with 
nuclein. This has a strong attraction for basic aniline dyes, and 
can usuallv be distinguished from other parts of the cell which are 
more easilv coloured by acid anilines. But the staining reactions 
of nuclei may vary at different stages of their development; 
and it is probable that there is no method of staining which 
differentiates with certainty the various morphological consti- 
tuents of t he nucleus. 

Our knowledge of the chemical constitutions of the nucleus is 
• Inc to th«' pioneer researches of Sir Lauiler lhuntun, Tlosz, Miesclier. 
Kn^sel an<l a host of more recent investigators. Nuclein is a com 
plex albuminoid substance containing phosphorus and iron in organic 
combination (Macalluni). It appears to be a combination of a pro 
1 ein with nucleic acid. Recent researches have shown that the 
nucleic acid can be broken up bv chemical means into a number of 
dilterent compounds or bases. ’The results at first obtained were 
very contusing and seemed to show that nucleic acid is very variable 
111 constitution, but thanks to the work of Schimedcbcrg and Stcndel 
(Germany), Ivar Bang (Sweden) and Walter Jones and Levene 
1 America), the confusion has been reduced to some sort of order, and 
it now st ems probable that all ordinary nucleic acids yield two 
purine bn-.es, adenine and guanine; two pyrimidine bases, cytosine 
and thymine and a hexosc carbohydrate 4 , the identity ul which is 
uncei lain . 1 

The Nucleolus. In the majority of plant-nuclei, both in the 
higher and lower plants, there is found, in addition to the 
chromatin network, a deeply stained spherical or slightly 
irregular body (sometimes more than one) called the nucleolus 
(tig. 2, A to T)). It is often vacuolar, sometimes granular, and 
111 other eases it is a homogeneous body with no visible struc ture 
or differentiation. The special function of this organ has been a 
source of controversy during the past few years, and much 
uncertainty still exists as to its true nature. Jt forms a part of 
the linin or plastin network of the nucleus and mav become 
impregnated with varying quantities of chromatin stored up for 
use in the formation of the chromosomes and other nuclear 
activities. The relation of the nucleolus to the chromosomes is 
clearly seen in the reconstruction of the daughter nuclei after 
division in the cells of the root-apex of Phaseolus (fig. 1, A to E). 
The chromosomes (fig. 1, A) unite to form an irregular mass 
(fig. i,B) out of which is evolved the nucleolus and nuclear net- 
work (figs. 1, E, E) by a fusion of the chromosomes (fig. i,(\ D). 

Centrosome. — The centrosome is a minute homogeneous 
granule found in the cytoplasm of some cells in the neighbour- 
hood of the nucleus. It is generally surrounded by a granular 
or radiating cytoplasmic substance. In plant cells its presence 
has been demonstrated in the Thallophvtes and Brvophytes. 
In the higher plants the structures which have been often de- 
scribed as centrosomes are too indefinite in their constitution 
to allow of this interpretation being placed upon them, and many 
of them are probably nothing more than granules oi the frag- 
mented nucleolus. '1'lie centrosomes in plants do not appear 
to be permanent organs of the cell. They arc prominent during ( 
cell division, but many disappear in the resting stage. They are 
more easily seen, when the* nucleus is about to undergo mitosis, 
at the ends of tin 4 spindle, where they form the centres towards 
which the radiating fibres in the cytoplasm converge (sec fig. 

7, K G). The centrosome or centrosphere is usually regarded as 
the dynamic centre of the cell and a special organ of division ; 
but its absence in many groups of plants does not lend support to 
this view so far as plant-cells are concerned. 

Nuclear Division. — The formation of new cells is, in the case 
ot uninucleate cells, preceded by or accompanied by the division 
of the nucleus. In multiniicleate rolls the division of the 
nucleus is independent of the division of the cell. Nuclear 
division may be indirect or direct, that is to sav it may either he 
accompanied bv a scries of complicated changes in the nuclear 
structures called mitosis or karyokinesis (fig. 2), or it may take 
place by simple direct division, amitosis , or fragmentation. 
Direct division is a much less common phenomenon than was 
formerly supposed to be the case. It occurs most frequently in 
old cells, or in cells which are placed under abnormal conditions. 

1 See Halliburton. Science Fr ogress in the 30th Century (iyog), 
vol. iv. 


It may also take pare where rapid proliferation of the cell is 
going on, as in the budding of the Yeast plant. It takes place 
in the internodal cells of Characeae; in the old internodal cells of 
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Tradescantia ; and in various other cells which have lost their 
power of division. It has been shown that, in cells of Spirogyra 
placed under special conditions, amitotic division can be induced, 
and that normal mitosis is resumed when they are placed again 
under normal conditions. Amitosis is probably connected bv a 
series of intermediate gradations with karyokinesis. 

Mitosis . -In indirect nuclear division the nucleus undergoes 
a series of complicated changes, which result, in an equal division 
oi the chromatic substance between the two daughter nuclei. 
Four stages can be recognized. (1) f > rophasc. --The nucleus 
increases in size; the network disappears, and a much convoluted 
thread takes its place (fig. 2, B). The 1 hromatin substance 
increases in amount; the thread stains more deeply, and in most 
cases presents a homogeneous appearance. This is commonly 
called th(* spirem-figure. The chromatin thread next becomes 
shorter and thicker, the nucleoli begin to disappear, and the thread 
breaks up into a number of Mi*munls-—rhrti/iiosonies — which 
vary in number in different species, but are fairly constant in the 
same species (fig. 2, (’, D). Coincident with these changes the 
nuclear membrane disappears and a spindle-shaped or barrel- 
shaped group of threads makes its appearance in the midst of the 
chromosomes, the longitudinal axis of which i* at right angles to 
the plane of the* division (fig. 2, E). At each pole of this spindle 
figure there often occur fibres radiating in all directions into the 
cytoplasm, and sometimes a minute granular body, the centro- 
some , is alsb found there. (2) Metaphase. — The chromosomes 
pass to the equator of the spindle and become attached to the 
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spindle-fibres in such n, way that thcv form a 1 ad iating star- 
shaped figure- A*ur - — when seal freni the pole oi tin* spindle. 
This is railed the nuelear plate (tig. 2, E, K, G, 11 ). As tiiev pav; 
into this position they undergo a longitudinal splitting bv whi- h 
th.e e 1 roin.itin in eaeh chromosome becomes divided into eq.ad 
halves. (4) Anaphase . — I he longitudinal division of the chro- 
re.< >-'Pies is completed by the time tliey June taken up their 
position in the nuclear plate, and the halxes of the chromosomes 
then begin to move along the spindle-fibres to opposite poll s oi 
the spindle (Jig. 2, I, |). Manx' oh>i rvi rs hold the xi«*\y that 
trie chromosomes are pulled apart by the contraction of the 
fibres to \>hieh they are altat Led. (4) Telophase.— \\ 'lien thee 
reai’Ii the poles the chromosomes group themselves again in the 
form of stars DiasUt — v. ith spindle-librcs extending boivvicti 
them (f.g. 2, K). T he ehrom- somes then fuse togetlur again 
to form .1 single thread (tig. 2, L). a inieleolus appears, a nuclear 
membrane is formed, and daughter nuclei are thus constituted 
\\ hcii poss ». ns the same structure and staining reactions us the 
mother me K us. 

Tin. spindir-i'emie is prclv.hlx' the exprc--->ion oi forces I , • h; -<• 
sit up 1.1 the Ceil for tile pm pust* i.f c.uiaig T tlie sip.irati >11 1 r T,.- 
dnueh;- r chromosomes. Ilartog h.»s cr.denvoun 4 to rdiuw that u 
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iMitl-er nriuoil,. T;,* ]« 1 i:ie li- -:i nl tin- -.pmdle thlieis i :i d- tail--, 
in rout plants. 

! he Sian 1 fear • e of T.T i'.uvn>L-\ .- , ies of G.angis j-> \ 1 • ■. 
large!;, h;. poiki iic:d. 1. is clear, however, that an equal 
quantitative divis* n and di-drihution i*t the chromatin to tin- 
daughter cells is bror-.iit about: and if. as has hem suggested, 
th.e chromatin eonsisis of minute particles or units \\ni<h arc 
tlie carriers oi’ th.e hereditary dura* teristies, the nuclear dix is ion 
aNn probably results in the equal dix Gion and distribution of one 
lialt of each < f t lu-e units to cai h dang! t # r oi. !h 

Reduction I 't ; v (Mein>h. p — i he dix i dins x\ hit h take 

phi' e leading to the formation 01 the sexual cells show a reduction 
in the number of chromosomes to one-half. This is a necessarv 
consequence of the fusion of two nuclei in fertilization, unless the 
chromosomes are to be doubled at each generation. In the 
vascular cryptogams and phanerogams it Lulas place in the spore 
mother cells and the reduced number is found in all the cells oi 
the gametoniu te, the full number in those of the sporophyte. 
We km ixv very liti !e of the details of redm t ion in the loxvr r plant-, 
but it probably on m s at some stage in the life-histurv of all 
plants in xvhieh a sexual mu It ar fusion takes place, The reduc- 
tion is brought about simply bv the segnu ntation of the spireiu 
thread into half the number of segments instead of the normal 
number, fn onk r to eft'eet this tie*, indix idmil chromoM.nws must, 
bet omeassot iated in sonic x\av, for there is no diminution in the 
actual amount of nuclear substance, and this leads to certain 
modi heat ions in tlie division which arc not seen in the vegetative 
nut lei. The two dividons of the spurn rnoliier cell in which the 
reduct'011 takes pla* 1 , follow ea« h other very rapidly and are 
known as llt'crotypc and Himto/ype ( F 'lemming), or according to 
the terminology of banner and Moore (1905) as the meiahe /> hast 
In tliei htfterotype division the spirem thread is divided longi- 
tudinally before ith#- scgnieni.it ion occurs (fig. 2, B), and this 
is pfflceded by ^.peculiar contra* tion of the thread around the 
nnijpwns which has been termed x ynapsis (fig. 1, A). A second 
contraction # may take place later, immediately preceding the 
segmentation of the thread. It. has h- i n suggested that synapas 
may be connected with the early longitudinal splitting of the 
tlircad, or with tlie. pairing of the chromosomes, but it is possible 


that it may be connected with the transference of nucleolar 
substance to the nuclear thread. The segments of each chromo- 
some are usually twisted upon each other and may be much 
contorted (fig. 2, C , 0), and appearances are observed wh u h 
suggest a second longitudinal division, but xvuich are ntoic 



Mother-cells of Liiium. 

probably due to a folding of the segment by which the two halves 
come to lie more or less parallel to each other, and form variously 
shaped figures of greater or less regularity (fig. 2, K). The 
chromosomes now become att:u*hed*to the spindle-fibres (tig. 

| 2, F, G) and as the daughter < hromosomes become pulled asunder 
. they olten appear more or less Y-shaped so that each pair appears 
as a dosed ring of irregular shape, the ends of the V\s being in 
contact thus — *. (f.g. 2, li, 1 , |, k). This V lias been 

variously interpret! d. Some observers consider that it repre- 
sents a hni”ilmlin<d half of the original segment of the spireme, 
others that it is a half of the segment produced by transverse 
, division bv means of which a true qualitative separation of the 
chromatin is brought about. The problem is a very difficult 
one and cannot be regarded as definitely settled, but it is difficult 
: to understand why all this additional complexity in the division 
of the nucleus should be necessary if the final result is only a 
quant Unlive separation of the chromatin. It seems to be fairly 
well established that in the meiotic phase there is a true qualitative 
. division brought about by the pairing of the chromosomes 
i daring synapsis, and the subsequent separation of whole 
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chromosomes to the daughter nuclei. The method by which this 
is brought about is, however, the subject of much controversy. 
There are two main theories : (1) that the chromosomes which 
finally separate are at first paired side by side (Allen, Gregoire, 
Berghs, Strasburgcr and others), and (2) that they arc joined 
together or paired end to end (l 1 ' armor and Moore, Gregory, 
Mottier and others). Good cytological evidence has been ad- 
duced in iavour of both tlieories, but further investigation is 
necessary before any definite conclusion can be arrived at. The 
second or homotype division which immediately follows reverts 
to the normal type except that the already split chromosomes at 
on.ee separate to form the daughter nuclei without the interven- 
tion of a resting stage. 

Cell Division . — With the exception of a few plants among 
the Thallophytes, which consist of a single rnultinucleate cell, 
C aider pa, I'aucJieria, &c., the division of the nucleus is followed 
hy the division of the cell either at once, in uninuc leate cells, or 
after a certain number of nuclear divisions, in rnultinucleate 
tells. 'I'li is may take place in various ways. In the higher 
plants, alter the separation of the daughter nuclei, minute 
granular swellings appear, in the equatorial region, on the 
connecting fibres which still persist between the two nuclei, to 
iorm what is called the cell-plate. These fuse together to form a 
membrane (fig. 1, C, D) which splits into two layers between 
which the new cell-wall is laid down. In the Thallophytes the 
cytoplasm may be segmented by constriction, due to the 
in growth of a new cell wall from the old one, as in Spirogyra 
and Cladophora , or by the formation of cleavage furrows in 
which the new cell-wall is secreted, as occurs in the formation of 
the spores in many Algae and Fungi. Cell budding takes place 
in yeast and in the formation of the conidia of Fungi. 

In a few cases both among the higher and the lower plants, of 
which the formation of spores in the asciis is a typical example, 
new cells are formed by the aggregation of portions of the 
cytoplasm around the nuclei which become delimited from the 
rest of the cell contents by a membrane. This is known as 
free cell formation. 

In Fucus and allied forms the spindle-fibres between the 
daughter nuclei disappear early and the new cell-wall is formed 
in the cytoplasm. 

Cell. Membrane. -The membrane which surrounds the proto- 
plasts in the majority of plants is typically composed of cellulose, 
together with a number of other substances which are known as 
pectin compounds. Some of these have a neutral reaction, 
others react as feeble acids. They can be distinguished by their 
insolubility in cuprammonia, which dissolves cellulose, and by 
their behaviour towards stains, some of which stain pectic 
substances but not cellulose. Cellulose has an affinity for acid 
stains, pectic substances for basic stains. The cell-membrane 
may become modified by the process of lignification, suberiza- 
tion, cuticularization or gelatinization. Jn the Fungi it is 
usually composed of a modified form of cellulose known as 
fungus cellulose, which, according to Mangin, consists of callose 
in combination either with cellulose or pectic compounds. The 
growth of the cell -wall takejj place by the addition of new layers 
to those already formed. These layers are secreted by the 
protoplasm by the direct apposition of substances on those 
alreadv in existence; and they may go on increasing in thickness, 
both by apposition and by the intussusception of particles 
probably carried in through the protoplasmic fibres, which 
penetrate the cell-wall as long as the cell lives. The growth of 
the cell-wall is very rarely uniform. It is thickened more in 
some places than in others, and thus arc formed the spiral, 
annular and other markings, as well as the pits which occur on 
various cells and vessels. Besides the internal or centripetal 
growth, some cell-walls are thickened on the outside, such as 
pollen grains, oospores of Fungi, cells of Fcridineae, <S:e. This 
centrifugal growth must apparently take place by the activity 
of protoplasm external to the cell. The outer protective walls 
of the oospores of some Fyngi are formed out of protoplasm 
containing numerous nuclei, which is at an early stage separ- 
ated from the protoplasm of the oospore, in the Peridineac, 


Diatoms and Desmids, according to recent researches, the thick- 
enings on the outer walls of the cells are due to the passage of 
protoplasm from the interior of the cell to the outside, through 
ptyes which are found perforating the wall on all sides. 

Cell-walls may become modified by the impregnation of various 
substances. Woody or lignilied cell-walls appear to contain sub- 
stances called conifertn and vanillin, in addition to various other 
compounds which arc* imperfectly known. Lignificd tissues are 
coloured yellow by aniline sulphate or aniline chloride, violet with 
phloroglucin and hydrochloric acid, and characteristic reactions 
are also given by mixtures containing phenol, indol, skatol, thallin, 
sulphate, &c. (see Zimmenuann's Microtechnique). Staining reagents 
can also be used to differentiate lignificd cell-walls. Cuticularizcd 
or suberized cell-walls occur especially in those cells which tier- 
form a protective function. They arc impervious to water and 
gases. Both cuticularizcd and suberized membranes are insoluble 
in cuprammonia, and aie coloured yellow 01 brown in a solution 
of chlur-iodidc of zinc. It is probable that the corky or suberized 
cells do not contain any cellulose (Gilson. Wisselingh) ; whilst cuti- 
cularized cells are only modified in their outer layers, cellulose inner 
layers being still recognizable. The suberized and cuticularizcd 
cell-walls appear to contain a fatty body called suberin, and such 
cell- walls can be stained red by a solution of alcanin, the lignilied 
and cellulose membranes remaining unstained. 



Fertilization . — The formation of the zygote or egg-cell 
takes place usually by the fusion of the contents of two (‘ells, 
and always includes, as 
an essential feature, the 
iusion of two germ nuclei. 

In many of the lower 
plants the fusing cells — 
gametes — are precisely 
similar so far as size and 
general appearance are 
concerned; and the whole 
contents of the two colls 
iuse together, cytoplasm 
with cytoplasm, nucleus 
with nucleus, nucleolus 
with nucleolus, and plastid 
with plastid. The gametes 
may be motile (some Al- 
gae) or noil-motile, as in 
Spirogyra , Mae or, Jias- 
idioboluSy &c. In many of 
the lower plants and in 
all higher plants there is 
a difference in size in the 
fusing cells, the male cell 
being the smaller. The 
reduction in size is due to 
the absence of cytoplasm, 
which is in some cases so 
small in amount that the 
cell consists mainly of a 
nucleus. In all eases of 
complete sexual differenti- 
ation the egg-cell is quies- 
cent; the male cell maybe motile or non-motile. In many of 
the Fungi the nun-motile male cell or nucleus is carried bv means 
of a fertilizing tube actually into the interior of the egg-cell, 
and is extruded through the apex in close proximity to the egg 
nucleus. In the Flnridcac, Lichens and Laboulbeniarcae the 
male cell is a non-motile spermatium, whic h is carried to the 
female organ by movements in the water. In Morwblepharis , 
one of the lower Fungi, in some Algae, in the Vascular Crypto- 
gams, in Cyeads ( Zamia and Cycas), and in Ginkgo , an isolated 
genus of Gymnospcrnis, the male cell is a motile spermatozoid 
with two or more cilia. In the Algae, such as Fucus, Volvox , 
Oedogonium , Bulbochacte , and in the Fungus Morioblepharis , 
the spermatozoid is a small oval or elongate cell containing 
nucleus, cytoplasm and sometimes plastirls. In the* C haraeeae, 
the Vascular^ Cryptogams, in Zamia and Cycas, and in Ginkgo , 
the spermatozoids are more or less highly modified cells with 
Iw’O or more cilia, and resemble in many respects, both in their 

xxi. 25 


(From Wilson. Aftrr fluignnnl nntl Motti'-t.) 
Fie.. ]. — Fertilization in the Lily. 
a, Antipodal cell; ,s/>, polar nuclei; 
pt , pollen tube. 

A, l wo veimiform nuclei in flu* em- 
bryo sac; one approaching the egg- 
nucleus, tin* oilier uniting villi the 


upper polar nucleus. 


1 , I nion of the veimiform nuclei 
with the egg-nucleus and the two 
polar nuclei. 

( , Fusion of the genu nuclei in the 
egg cell. 
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Fh.. \ — Spermatozoid and Fertiliza- 
tion m Zamia. 


structure and mode of formation, the spermatozoids of animals. 
In Characeae and Muscineae they arc of elongate spiral form, 
and consist of an elongate dense nucleus and a small quantity of 

cytoplasm. At the iyi- 
terior end are attached 
two » ilia or flagella. In 
the Vascular Cryptogams 
the structure is much the 
same, but a more or less 
spherical mass of cyto- 
plasm remains attached 
to the posterior spirals, 
and a large number of 
cilia are grouped along 
the cytoplasmic anterior 
portion of the spiral. In 
Zamia (fig. 4, A), Cycas 
and Ginkgo they consist 
of large spherical or oval 
cells with a coiled band 
of cilia at one end, and 
a large nucleus which 
nearly fills the cell. They 
are carried by the pollen 
tube to the apex of the 
prothallus, where they 
are extruded, and by 
means of their cilia swim 
through a small quantity 
of liquid, contained in a 
slight depression to the 
oosphere. In the other 
Phanerogams the male 
cell, which is non-motile, 
is carried to the oosphere 
by means of a pollen tube. In the spermatozoids of Char a , 
Vascular Cryptogams, and in those of Cycas, Zamia and Ginkgo , 
the cilia arise from a centrosome-like body which is found on one 
side of the nucleus of the spermatozoid mother-cell. This bodv 
has been called a blrpharoplast, and in the Ptcridophvtes, Cvcads 
and Ginkgo it gives rise to the spiral band on which the cilia are 
formed. BelajefT regards it as a true cen^rosome; but this is 
doubtful, for while in some cases it appears to be connected with 
the division of the cell, in others it is independent of it. The egg- 
cell or oosphere is a large cell containing a single large nucleus, 
and in the green plants the rudiments of plastids. In plants with 
multinucleatc cells, such as Albugo , Peronnspora and Vaucheria , 
it is usually a uninucleate cell differentiated hy separation of 
the nuclei from a multinucleate cell, but in Albugo bliti it is 
multinucleate, and in Sphaeroplea it may contain more than 
one nucleus. In some cases the region where the penetration 
of the male organ takes place is indicated on the oosphere by a 
hyaline receptive spot ( Oedogonium , Vaucheria , &c.), or bv 
a receptive papilla consisting of hyaline cytoplasm (Perono- 
sporeae). Fertilization is effected by the union of two nuc lei 
in all those cases which' have been carefully investigated. 
Even in the multinuclfeate oosphere of Albugo bliti the nuclei 
fuse in pairs; and in the oospheres of Sphaeroplea , which mav 
contain more than one nucleus, the egg nucleus is formed by the 
fusion of one only of these with the spermatozoid nucleus 
(Klebahn). .la^heh igher Fungi nuclear fusions take place in 
basidia or asdifarhJch involve the union of two (fig. 7, A) nuclei, 
which may be rejjwded as physiologically equivalent to a sexual 
fusion. The umoh of the germ nuclei has now been observed 
in all the main groups of Angiosperms, Gymnosperms, Ferns, 
Mosses, Algae and Fungi, and presents a striking resemblance 
in all. In nearly all cases the nuclei appear to fuse in the 
resting stage (fig. 3, C). In many Gymnosperms the male 
nucleus penetrates the female nucleus before fusing with it 
(Blackman, Ikeno). In other cases the two nuclei,place them- 
selves side by side, the nuclear membrane between them 
disappears, and the* contents fuse together — nuclear thread 


with nuclear thread, and nucleolus with nucleolus— so com- 
pletely that the separate constituents of the nuclei are not 
visible. It was at one time thought that the centrosomes 
played an important part in the fertilization of plants, but 
recent researches seem to indicate that this is not so. Even 
in those cases where the cilia band, which is the product of the 
centrosome-like body or blepharoplast, enters the ovum, as in 
Zamia (c in fig. 4, B, C, D), it appears to take no part in the 
fertilization phenomena, nor in the subsequent division of the 
nucleus. During the process of fertilization in the Angiosperms 
it has been shown by the researches of Nawaschiu and Guignard 
that in I .ilium and Fritillaria both generative nuclei enter the 
embryo sac, one fusing with the oosphere nucleus, the other with 
the polar nuclei (fig. 3, A, B). A double fertilization thus takes 
place. Both nuclei are elongated vermiform structures, and as 
they enter the embryo sac present a twisted appearance like a 
spermatozoid without cilia (fig. 3, A, B). It has since been shown 
l>v other observers that this double fertilization occurs in many 
other Angiosperms, both Dicotyledons and Monocotyledons, so 
that it is probably of general occurrence throughout the group 
(see Angiosperms). 

The Nucleus in Relation to Heredity. — There is a certain • 
amount of cytological evidence to show that the nucleus is 
largely concerned with the transmission of hereditary characters. 
Whether this is entirely confined to the nucleus is, however, not 
certain. The strongest direct evidence seems to be that the 
nuclear substances arc the only parts of the cells which are 
always equivalent in quantity, and that in the higher plants 
and animals the male organ or spermatozoid is composed almost 
entirely of the nucleus, and that the male nucleus is carried into 
the female cell without a particle of cytoplasm. 1 

Since, however, the nucleus of the female cell is always 
accompanied by a larger or smaller quantity of cytoplasm, and 
that in a large majority of the lower plants and animals the male 
cell also contains cytoplasm, it cannot yet be definitely stated 
that the cytoplasm does not play some part in the process. On 
the other hand, the complex structure of the nucleus with its 
separate units, the chromosomes, and possibly even smaller 
units represented by the chromatin granules, and the means 
taken through the complex phenomena of mitosis to ensure that 
an exact and equal division of the chromosomes shall take place, 
emphasizes the importance of the nucleus in heredity. Further, 
it is only in the nucleus and in its chromosomes that we have any 
visible evidence to account for the Mendelian segregation of 
characters in hybrids which are known to occur. Visible 
differences in the chromosomes have even been observed, 
especially in insects, which arc due apparently to an unequal 
division by which an additional or accessory chromosome is 
produced, or in some cases one or two extra chromosomes which 
differ in size from the others. These differences indicate a 
separation of different elements in the formation of the chromo- 
somes and have been definitely associated w ith the determination 
of sex. It is possible, however, that the segregation of charac- 
ters in the gametes may depend upon something far more subtle 
and elusive than the chromosomes o£ even of possible combina- 
tions of units within the chromosomes, but so far as we can see 
at present these are the only structures in the cell with which 
it can be satisfactorily associated. Boveri in fact has put 
forward the view that the chromosomes are elementary units 
which maintain an organic continuity and independent existence 
in the cell. The cytological evidence for this appears to be made 
stronger for animal than for plant cells. From numerous 
investigations which have been made to trace the chromosomes 
through the various stages of the nuclear ontogeny of plant cells, 
it appears that the individuality and continuity of the chromo- 
somes can only be conceived as possible if we assume the exis- 
tence of something like chromosome centres in the resting 
nucleus around which the chromosomes become organized for 
purposes of division. Rosenberg (tqoq) adduces evidence for 

1 Strasburgcr (1909) states very definitely that he has observed 
the entrance of the male nucleus into the egg without a trace of 
cytoplasm. 1 
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the existence uf chromosomes or “ prochromosomes ” in resting 
nuclei in a large number of plants, but most observers consider 
that the chromosomes during the resting stage become com- 
pletely resolved into a nuclear network in which no trace of the 
original chromosomes can be seen. 

Special Cell-Modifications for the Reception of Stimuli . — In 
studying the physiology of movement in plants certain modifica- 
tion* of cell-structure have been observed which appear to have 
been developed for the reception of the stimuli by which the 
response to light, gravity and contact arc brought about. Our 
knowledge of these structures is due mainly to llaberlandt. 

Organs which respond to the mechanical stimulus of contact are 
lound to possess special coni 1 nances in certain ol their cells — (1) 
sensitive spots, consisting ol places here and there on the epideunal 
cells whore the wall is thin and in close contact with protoplasmic 
piojet t ions, These occur on the tips ot tendrils and on the tentacles 
ol Drosera ; (2) sensitive papillae found cm the irritable* filaments of 
certain stamens; and (3) sensitive hairs or bristles on the leaves 
ot iJwmica muscipula and Mimosa pudica — all of which are so con- 
structed that any pressure exerted oil them at once reacts on the 
protoplasm. 

Kt spoiv-e to the action of gravity appears to be associated with 
the movements of starch grains in certain cells — statolith cells — bv 
which pressure is exerted on the cytoplasm and a stimulus set up 
which results in the geotropic response. 

The response to the action of light in dialropic leaves is, according 
to Haberl.indt. due to the presence of epidermal cells which are 
shaped like a lens, or with lens-shaped thickenings of the cuticle, 
thiougli which convergence ol the light rays takes place and causes 
a differeni ml illumination of the lining layer of protoplasm on the 
basal walls of the epidermal cells, bv which the stimulus resulting 
in the orientation of the leaf is brought about, lug. 5, A, shows the 



A Kim 5. B 

A. Epidermal cells of Saxifraga hirsutmn. 
II, ot Tradescantia fluminensis . 


convergence* of the light to a bright spot on the basal walls of the 
epidermal 1 ells of Saxifraga hir^utum, anil tig. s, B, shows a photograph 
taken ftom life through the epidermal cells ol Tvadcsiantia flnminen- 
sis. Notwithstanding the fact, however, that these cells are capable 
of acting as very efficient lenses the explanation given by Habcr- 
lan» 11 has not been widely accepted and evidence both morphological 
and physiological has been brought forwaid against it. 

The presence of an eye-spot, in many motile unicellular Algae anil 
swarm spores is also probably concerned with the active response 
to light exhibited by these organisms. In Euglena vindis, which 
has been most carefully studied in this respect, the flagellum which 
brings about the movement bears near its base a minute spherical 
or oval refractive granule o* swelling which is located just in the 
hollow of the red pigment spot (tig. 0); and it has been suggested 
that the association of these two is analogous to the association of 
the rods and cones of the animal eye with their pigment layer, the 
light absorbed by the red pigment-spot setting up changes which 
ir.ii t upon the refractive granule and being tiansmitted to the 
llagellum bring about those modifications in its vibrations by 
which the direction of movement of the organism is regulated. 

The Nuclei of the Lower Plants . — It is only in comparatively 

recent times that it has been possible to determine with any 
degree of certainty that the minute deeply stainable bodies 
described more especially by Schmitz (1879) in many Algae and 
Fungi could be regarded as true nuclei. The researches of the 
last twenty years have shown that the structure of the nuc leus 
and the phenomena of nuclear division in these lower forms 
conforms in all essential details to those in the higher plants. 
Thus in the Basidiomycctes (fig. 7) the nuclei possess all the 
structures found in the higher plants, nuclear membrane, 
chromatin network and nucleolus (fig. 7, B),*and in the process 


of division, chromosomes, nuclear spindle and centrosomes are 
to be seen (fig. 7, C-G). The investigations of Pangeard, 
Harper, Blackman, Miss Fraser and many others have also 



(F rom thr Journal of the Linnean Society, “Zoology," vo!. xxvii.) 


Fir,. 6. -A, Eye- spots of Euglena viridis . B, Anterior end ol 
Euglena .showing the flagellum with its swelling just in the hollow 
ol the eye -spot. 


shown that in the Aseomveetes, Rust Fungi, See., the same 
structure obtains so far as all essential details are concerned. 

The only groups of plants in which typical nuclei have not 
been found are the ( Yanophyceae, Bacteria and Yeast Fungi. 



Fit;. 



(From the Annals of fio/atty, vols. vii. and viii.) 

7. — Nuclei and Nuclear Division in the Basidiomycctes. 
A to D, Amanita muscanus ; E to G, Mycena galcriculatus. 


A. Basidium with two nuclei. B, Single nucleus due to the 
fusion of the two pre-existing nuclei. C, Nuclear thread segment- 
ing. D, Nuclear cavity with chromosomes. E, Chromosomes on 
the spindle. *F, Separation of the chromosomes into two groups, 
G, Chromosomes grouped at opi>osite ends of the spindle to form 
the daughter nuclei. 
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In the Cyanophyeeae the contents of the cell are differentiated 
into a central colourless region, and a peripheral layer containing 
the chlorophyll and other colouring matters together with 
granules of a reserve substance called cyanophyciu. Chromatin 
is contained in the central part together with granules known as 
volutin, the function of which is unknown. The central body 
probably plays the part of a nucleus and some observers consider 
that it has the characters of a typical nucleus with mitotic 
division. But this is very doubtful. The central body seems 
to consist merely of a spongy mass of slightly stainable substance, 
more or less impregnated with chromatin, which divides by 
constriction. At a "certain stage in the division figures are 

fig. 8, i), which are not- in 


G 


B 

(From Pro c. Roy. Soc vol. Ixxii ) 

Bn.;. 8. — Cell Structure ot the Cyanophyeeae. 

A and B, Tolypothrix Linata : (i) Young, (2) Old cells, 
c, O, Liliana limosa: trails ver.se; microtome section, 
ihe opinion of the writer, to be interpreted as a true mitosis, 
it is interesting ty note that in many species the formation of 
new cell-walls is initiated before any indication of nuclear 
division is to be seen. 

The bacteria, in most cases, have no definite nucleus or central 
bodv. The chromatin is distributed throughout the cytoplasm 
in the form of granules which may be regarded as a distributed 
nucleus corresponding to what Ilertwig has designated, in 
protozoa , ch roni idia . 

In the yeast cell the nucleus is represented by a homogeneous 
granule, probably of a nucleolar nature, surrounded and perhaps 
to sume extent impregnated bv chromatin and closely connected 
with a vacuole which often has chromatin at its periphery, and 




walls are pitted, and protoplasmic connexions between the latici- 
ferous tubes and neighbouring parenchyma-cells have been seen. 
There* are two types of laticifcrous tissue — noil-articulate and 
articulate. The non-articulate tissue which occurs m Euphorbiacem , 
Apocynaccae, Urticaceac, Asclepiadaceae, consists ot long tubes, 
equivalent to single multinuclcate cells, which ramii v in all directions 
throughout the plant. Laticitcrous vessels arise by the coalescence 
of originally distinct cells. The cells not only fuse together in longi 
tudinal and transverse rows, but put out transx erse projections, 
which fuse with others of a similar nature, and thus form an anasto- 
mosing network of tubes which extends to all pints ot the plant. 
They are found in the Compositae ((_ ichor 1 acetic ) . Canipanulaccao, 
J'apaveraceae. Lobcliaccae, Papayaceae. in some Aroideae and 
Musiiceae. and in Euphorbiaceae [Mimihot, Heveu). 'Ihe nuclei 
of the oliginal cells persist in the protoplasmic membrane. The 
rows of cells from which the laticifcrous vessels ,ne foimed can be 
distinguished in many cases in the young embryo while still in the 
dry seed (Scott), but the latex vessels in process ot formation are 
more easily seen when germination has begun. In the process ol 
cell-fusion the cell-wall swells slightly and then begins to dissolve 
gradually at some one point. The opening, wliiih is at first very 
small, increases in size, and beiore the cross-wall has entirely dis- 
appeared the contents of the two cells become continuous (Scott). 
The absorption of the cell-walls takes place very early 111 the gerrni 
nating seedling. 

Sieve Tubes. — The sieve tubes consist of partially fused rows ol 
cells, the transverse or lateral walls being perforated by minute 
openings, through which the contents of the cells are connected with 
each other, ami which alter a ceitain time become closed by the 
formation of callus on the sieve plates. The sieve tubes contain a 
Ihin lining layer of protoplasm on their walls, but no nuclei, and the 
cell sap contains albuminous substances which are eoagulable by 
heat. Starch grains are sometimes present. In « lose contact with 
the segments ot the sieve tubes arc companion cells which communi- 
cate with the sieve tubes by delicate protoplasmic strands; they can 
be distinguished from oidinary parenchymatous eells by their small 
size and dense protoplasm. Companion cells are not found in the 
Pteridophyla and Cymnosperms. in the latter their place is taken 
by certain cells of the medullary rays and bast parenchyma. The 
companion cells are cut off from the same cells as those which unite 
to form the sieve tube. The mode of formation ot the sieve plate 
is not certainly known; but from the fact that delicate connecting 
threads of protoplasm are present between the cells from their 
first development it is probable that it is a special case of the normal 
protoplasmic continuity, the sieve pores being produced by a secon- 
dary enlargement of the minute openings through w liich these delicate 
strands pass. According to Lccomte, the young wall consists partly 
of cellulose and partly of a substance which is not cellulose, the latter 
existing in this form of slight depressions, which mark the position 
of the future pores. As the sieve plate grows these non-cellulose 
regions swell and gradually become converted into the same kind 
of mucous substnne e as that contained in the tube; the two cells are 
thus placed in open communication. If this is correct it is easy t<> 
see that the changes which take place may be initiated by the 
original dditate protoplasmic stiamls which pass through the cell- 
wall. (For 1 urt her informal ion regarding tissues, see the section on 
Anatomy above.) 

Protoplasmic Continuity . — Except in the unicellular plants 
the cell is not an independent unit. Apart from their depen- 


contams one or more volutin granules which appear to consist 
of nucleic acid in combination with an unknown base. Some 
observers consider that the yeast nucleus possesses a typical 
nuclear structure, and exhibits division by mitosis, but the 
evidence for this is not very satisfactory. 

Tissues. The component parts of the tissues of which plants 
are composed may consist of but slightly modified cells with 
copious protoplasmic contents, or ol cells which have been 
modified in various ways to perform their several functions. J11 
some the protoplasmic contents may persist, in others they 
disappear. The formation of the conducting tubes or secretory 
sacs which occur in all parts of the higher plants is due either 
to the elongation of single cdls or Uj the fusion of cells together 
in rows by the absorption of the cell-walls separating them. 
Such cell fusions may be partial or complete. Cases of complete 
fusion occur in the form.it ion of laticifcrous vessels, and in the 
spiral, annular and reticulate vessels of the xvlcm. Incomplete 
fusion occurs in sieve tubes. Tubes formed by the elongation 
of single cells are found in bast fibres, trachcides, and especially 
in laticifcrous cells. 

Laticifcrnhs Tissue. — The laticifcrous tissue consists of a network 
of branching or anastomosing tubes which contain a eoagulable 
fluid known as latex. These lubes penelrate to alf parts of the 
plant and occur in all parts of the rr>ot. stem and leaves. A proto- 
plasmic lining is found on their walls which contains nuclei. The 


deuce in various ways upon neighbouring cells, the protoplasts 
ot all plants are probably connected together by fine strands 
of protoplasm which pass through the cell-wall (Tangl, Russow, 
Gardiner, Kienitz-Gerloff and others) 

(fig. 9). In Pinus the presence of j 
connecting threads has recently been A 
demonstrated throughout all thw 
tissues of the plant. These proto- 
plasmic strands arc, except in the 
case of sieve tubes, so delicate that 
special methods have to be employed 
to make them visible. The basis of 
these methods consists in causing a 
swelling of the cell-wall by means of 
sulphuric acid or zinc chloride, and 
! subsequent staining with Hoffmann’s 

; blue or other aniline dyes. The B •' ' 

results so far obtained show that the 
. connecting threads may be either 
I “pit-threads” which traverse the < After Gardiner.) 

! closing membrane of the pits in the Ido. 9. — Continuity of 
I cell-walls (fig. 0. 15 ). «>r “wall- f /«««* 

threads which arc present in the spmu of uimm Hlartagon 
I wall of the cell (fig. 9, A). Both (B). 


MORPHOLOGY] 

pit"! hreads and wall-threads may occur in the same cell, but more 
often the threads are limited to the pits, the pit-threads are 
larger and Main more readily than the wall-threads. The threads 
vary in size in different plants. They are very thick in Vi scum 
flint m, and are well seen in Phaseolus multi'florus and Lilium 
Martagon. They arc present from the beginning of the develop- 
ment of the cell-wall, and arise from the spindle fibres, all of 
which may he continued as connecting threads (endosperm of 
Taunts communis ), or part of them may be overlaid by cellulose 
lamellae endosperm of Lilium Martagon ), or they may be all 
overlaid as in pollen mother-cells and pollen grains of Helleborus 
foci idu: s. I he presence of these threads between all the cells 
of the plant shows that the plant body must be regarded as a 
connected whole; the threads themselves probably plav an 
important part in the growth of the cell-wall, the conduction 
of food and water, the process of secretion and the transmission 
of impulses 
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Morphology of Plants 

The term morphology , which was introduced into science by 
Goethe (1.817), designates, in the first place, the study of the 
form and composition of the body and of the parts of which 
the body may consist; secondly, the relations of the parts of the 
same; body; thirdly, the comparison of the bodies or parts of 
the bodies of plants of different kinds; fourthly, the study of 
the development of the body and of its parts ( ontogeny ); fifthly, 
the investigation of the historic al origin and desc ent of the body 
and its parts (phylogenv); and, lastly, the consideration of the 
relation of the parts of the body to their various functions, a 
study that is known as organography. 

Tt is this last department of morphology that was the first 
to be pursued. The earliest scientific result of the study of 
plants was the recognition of the fact that th<j various parts of 
the body are associated with the performance of different kinds 
of physiological work; that they are, in fact, organs discharging 
spc< ial June lions. The origin of the organography of the present 
day may be; traced back to Aristotle, who described the parts 
of plants as “ organs, though very simple ones/’ It was not 
until many centuries had passed that the parts began to be 
regarded from the point of view of their essential nature anfl of 
their mutual relations; that is, morphologically instead of 
organograpliicallv. Joachim Jung, in his lsagoge phytoscopicn 
(iby.S), recognized that the plant-body consists of certain definite 
members , root, stem and leaf, and defined them by their different 
form and by their mutual relations. This point of view was 
further developed in the following century by Caspar Friedrich 
Wolff ( Theoria generalionis , T759), who first followed the 
development of the members at the growing-point of the stem. 
He observed that the “ appendicular organs,” as he called the 
loaves, are developed in the same way, whether they be foliage- 
leaves, or parts of the flower, and stated his conclusions thus : 

“ J n the entire plant, whose parts we wonder at as being, at the 
first glance, so extraordinarily diverse, I finally perceive and 
recognize nothing beyond leaves and stem (for the root may be 
regarded as a stem). Consequently all parts of the plant, 
except the; stem, are modified leaves. ’ Similar views were 
arrived at bv Goethe, though by the deductive rather than the 
inductive method, and were propounded in his famous pamphlet, 
Versuch die Metamorphose der Pflanzen zu er/ddren (1790), 
from which the following is a quotation: “The underlying 
relationship between the various external parts of the plant, 
such as the leaves, t lie calyx, the corolla, the stamens, which 
develop one after the other and, as it were, out of one another, 
has long been generally recognized by investigators, and has in 
fac t been specially studied; and the operatiefn by •which one 
and the samg organ presents itself to us in various forms has 
been termed Metamorphosis of Plants.'* 

Pure Morphology. — Thus it became apparent that the many 


PLANTS 



774 PLANTS [MORPHOLOGY 


and various organs of plants are, for the most part, different 
forms of a small number of members of the body, whieh have 
been distinguished as follows, without any reference to function. 
The thallus (tluillome) is a plant-bodv which is not different injed 
into the members root, stem and leaf; it is the morphologically 
simplest body, such as is of common occurrence in the lower 
plants (e.g., Thallophyta). In a differentiated body the stem 
(caulome) is an axis capable of bearing leaves and (directly or 
indirectlv) the proper reproductive organs. The leaf (phvllome) 
is an appendicular member only borne by a stem, but differing 
from it more or less obviously in form and development, though 
co-ordinate with it in complexity of structure. The root is an 
axis which never bears either leaves or the proper reproductive 
organs (whether sexual or asexual) of the plant. The hair 
(trichome) is a superficial appendage of simple structure, which 
mav be borne bv anv of the other members. The emergence 
is also an appendicular member of more complex structure 
than the hair (e.g. the prickles of the rose). Further, it has 
been touml convenient to designate the leaf-bearing stem as a 
whole by the term shoot, so that the body may, as Sachs 
suggested, be primarilv analysed into shoot and root. 

At the present time some object ion is being taken to this 
purely morphological conception of the body and its parts as 
being too abstract. It is urged that the various parts are, as a 
matter of fai t, organs; and that it. is therefore inadmissible to 
ignore their functions, as is done in the foregoing definitions. 
To this it may be replied that pure morphology and organo- 
graphy are not alternatives, but are two complementary and 
equally necessary modes of considering the composition of the 
plant-body. Moreover, the abstract terms “ stem," “leaf,’’ 
“root,” \v., are absolutely indispensable; ami are continually 
used in this sense by the most ardent organ ographers. It has 
not yet been suggested that they should he replaced by organo- 
gruphi- al terms; were this accomplished, descriptive botany 
would become impossible. 

It is also urged against these definitions that they are not of 
universal applicability; that there are exceptional structures 
which cannot be brought within the limits of any one of them. 
But admitting the validity of this criticism, and even going so 
far as to question the possibility of ever dr\ Ring absolutely 
inclusive and, at the same time, exclusive definitions, no sufficient j 
reason is adduced for giving up all attempt at morphological 
analysis. 

ftomnlngy. — All members belonging to the same morphological 
category are said to be homologous , however diverse their 
functions. Thus, in a phanerogam, t he sepals, petals, stamens 
and foliage-leaves all come under the category leaf, though some 
are parts of the perianth, others are spore-bearing organs 
( sporophylls ), and others carry on nutritive processes. The 
homology of members teas based, in the first instance, upon 
similarity •, of development and upon similar relations to the 
other parts of the body, that is, upon ontogeny. But since the 
general adoption of the theory of evolution, similarity of descent, 
that is of phytogeny , has come to form an essential part of this 
Conception; in other words, in order that their homology may 
be established the parts compared must be proved to be homo- 
genetic. 

The introduction of the phylogenetic factor has very much 
increased the difficulty of determining homologies; for the 
data necessary for tracing phylogenv can onlv be obtained by the 
study of a series of allied, presumably ancestral, forms. One 
of the chief difficulties met with in this line of research, which is 
one of the more striking developments of modern morphology 
is that of distinguishing between organs which are “ reduced,” 
and those which arb a really “ primitive.” The object of the 
phylogenetic study of any organ is to trace it back to its primitive 
form. But, as will he pointed out later, organs are often found 
to have undergone “ degeneration ” or “ reduction,” and such 
reduced or degenerate structures may easily he mistaken for 
primitive structures, and so the investigator may be misled. 

'Hie effect of the phylogenetic factor in homology may be 
illustrated in the following cases. The leaves of the true mosses 


and i hose of the club-mosses ( Lycopodium , Selaginella) being 
somewhat alike in general appearance and in ontogeny, might 
be, and indeed have been, regarded as homologous on that 
ground. However, they belong respectively lo two different 
forms in the life-history of the plants; the lea\es of the mosses 
are borne by the gametophyte, those of the club-mosses by the 
sporophyte. In accordance with the prevalent antithetic view 
of the alternation of generations in these plants (see Plants, 
Reproduction of), the forms distinguished as sporophyte and 
gametophyte are not homogenetic; consequently their leaves 
are not homologous, but are only functionally similar (homo- 
plastic; see infra). 

Another effect is that different degrees of homology have to 
he recognized, just as there are different degrees of relationship 
or affinity between individual plants. When two organs can 
he traced along the same line of descent to one primitive form, 
that is when they are found to he nwnophyletic , their homology 
is complete ; when, however, they are traceable lo two primitive 
terms, though these forms belong to the same morphological 
series, they are polyphyletic and therefore <>nly incompletely 
homologous. For instance, all the leaves ol the Brvophvta 
are generally homologous inasmuch as they are all developments 
of the gametophyte. But there is reason to believe that they 
have been differentiated quite independently in various groups, 
siudi as the Marchantiaceae, the Jungermanniacoao, and the 
mosses proper; consequently their phylogenv is not the same, 
they are polyphyletic, and therefore they are not completely 
homologous, hut are parallel developments . 

Analogy. — Considering the parts of the body in relation to 
their functions, that is as organs , they are found to present peeu- 
liarities of form and structure which are correlated with the 
functions that they have to discharge; in other words, the organ 
shows adaptation to its functions. All organs performing the 
same function and showing similar adaptations are said to he 
analogous or homoplastic , whatever their morphological nature 
may be ; hence organs are sometimes both homologous and analo- 
gous, sometimes only analogous. The tendrils of a vetch and 
of a cucumber are analogous, and also homologous because they 
both belong to the category leaf] hut they are only analogous 
to the tendrils of the vine and of the passion-flower, which belong 
to the category stem. 

Metamorphosis. — It has already been pointed out that each 
kind of member of the body may present a variety of forms. 
For example, a stem may he a tree-trunk, or a twining stem, or a 
tendril, or a thorn, or a creeping rhizome, or a tuber; a leaf may 
he a green foliage-leaf, or a scale protecting a hud, or a tendril, 
or a pitcher, or a floral leaf, either sepal, petal, stamen or carpel 
(sporophyll); a root may be a fibrous root, or a swollen tap-root 
like that of the beet or the turnip. All these various forms arc 
organs discharging some special function, and are examples of 
what Wolff ('ailed “ modification,” and Goethe “ metamor- 
phosis.” It may he inquired what meaning is to he attached 
to these expressions, and what are the conditions and the nature 
of the changes assumed by them. 'The leaf of the higher plants 
will he taken as the illustrative case because it is the most 
“ plastic” of the members, the one, that is, which presents the 
greatest variety of adaptations, and because it has been most 
thoroughly studied. 

Tn this, as in all morphological inquiries, two lines of investi- 
gation have to be followed, the phylogenetic and the ontogenetic. 
Beginning with its phylogenv, it appears, so far as present 
knowledge goes, that the differentiation of the shoot of the 
sporophyte into stem and leaf first occurred in the Pteridophyta; 
and, in accordance with the views of Bower ( Origin of a Land- 
Flora), the primitive leaf was a reproductive leaf, a sporophyll, 
from which the foliage-leaf was derived hv progressive steriliza- 
tion. From the nature of the case, this view is not, and could 
not he, based upon actual observation, nor is it universally 
accepted; however, it seems to correspond more closely than any 
other to the farts of comparative morphology. It was formerly 
assumed, and the view is still held, that the foliage-leaf was the 
primitive form from which all others were derived, mainly on 
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the ground that, in ontogeny, the foliage-leaf generally precedes 
the sporophylh The phylogeny of the various floral leaves- , 
for instance, was generally traced as follows : foliage-leaf, bract ^ 
sepal, petal, stamen and carpel (sporophylls)— in accordance 
with what Goethe termed “ ascending metamorphosis.” Recent 
researches, however, more especially those of ( elakovsky, tend 
to prove that the perianth-leaves have been derived from the 
stamens (i.e. from sporophylls); that is, they are the result of 
“ descending metamorphosis." Moreover, there is the fact that 
the flowers of nearly all the primitive phanerogams, such as the 
Gymnospcrms, consist solely of sporophylls, having no perianth. 
'I here is thus a considerable body of evidence to support Bower s 
view of the primitive nature of the sporophylh 

Accepting this view of the phylogeny of the leaf, the perianth- 
icav(\s (sepals and petals) and the loliage-leaves may be regarded 
as “ modi lied ” or “metamorphosed ” sporophylls; that is, as 
leaves which are adapted to functions other than the bearing of 
spores. The sepals are generally organs for the protection of 
the dower-bud; the petals, for attracting insects by their con- 
spicuous lorm and colour ; the foliage-leaves, for the assimilation 
of carbon dioxide and other associated functions. But this 
phylogem. tic differentiation of the organs was not what Wolf! 
and Goethe had in mind; what they contemplated was an onto- 
genetic ( hange, and there is abundant evidence that such 
changes actually occur. Taking first the conversion of members 
of one morphological category into those of another, this has 
been actually observed, though rarely. Goebel (Organography) 
gives several instances of the conversion of the root into a shoot 
in ferns, and a few in phanerogams ( Lislera oval a , A 'coilia nidus- 
avis, Anthurium Ion gi folium). Much more common is the 
conversion of one form of a member into another form. The 
most varied changes of this kind have been described, and are 
generally familiar as “monstrosities”; the study of them 
constitutes, under the name of teratology , a distinct department 
of biology. A simple case is that of “ double ” flowers, in which 
the number of the petals is increased by the “ metamorphosis ” 
to stamens; or again the conversion of floral leaves into green 
loaves, a change known as “ chloranthy.” These changes 
may he brought about by external causes, such as the attacks 
of insects or of fungi, alterations in external conditions, &c\, or 
by some unexplained internal disturbance of the morphological 
equilibrium. They can also be effec ted experimentally. Goebel 
has shown that if the developing foliage-leaves of the fern 
Onoclea struthiopleris be removed as they are formed, the 
subsequently developed sporophylls assume more or less com- 
pletely the habit of foliage-leaves, and may be sterile. Similarly, 
bud-scales can be caused to develop into loliage-leaves, if the 
buds to which they belong are caused to grow out in the year of 
their formation by the removal of the existing foliage-leaves. 

Useful and suggestive as they often are, tcratoiogical facts 
played, at one time, too large a part in the framing of morpho- 
logical theories ; for it was thought that the “ monstrous” form 
gave a clue to the essential nature of the organ assuming it. 
There is, however, no sufficient reason for regarding the mon- 
strous form as necessarily primitive or ancestral, nor even as ; 
stage in the ontogeny of the organ. For when the older morpho- 
logists spoke of a stamen as a “ metamorphosed ” leaf, it was 
implied that it originated as a foliage-leaf and subsequently 
became a stamen. As a matter of fact, a stamen is a stamen 
and nothing else, from the very beginning. The development 
of the orgen is already determined at its first appearance upon 
the growing-point; though, as already explained, the normal 
course of its ontogeny may be interfered with by some abnormal 
external or internal condition. The word “ metamorphosis ” 
cannot, in fact, be used any longer in its original sense, for the 
change which it implied docs not normally occur in ontogeny, 
and in phvlogcnv the idea is more accurately expressed by the 
term “ differentiation.” However, it may still be useful in 
describing “ monstrosities,” and perhaps also those cases in 
which an organ serves firjt one purpose and then another, as 
when a lcafv shoot eventually becomes a thorn, or the base of a 
foliage-leaf becomes a bud-scalc. 


Differentiation. — Any account of the general morphology of 
living organisms is incomplete if it does not include some attempt 
at an explanation of its causation; though such an attempt 
cannot be carried far at the present time. A survey of the 
vegetable kingdom indicates that evolution has proceeded, on 
the whole, from the simple to the complex; at the same time, as 
has been already mentioned, evidence of reduction or degenera- 
tion is common. Thus in the series Bryophyta, Pteridophyta, 
Phancrogamia, whilst the sporophyte presents progressive 
development, the gametophyte presents continuous reduction. 

Evolution means the gradual development of “ highly 
organized” from “lowly organized” forms; that is, of forms 
in which the “ physiological division of labour ” is more com- 
plete, from those in which it is less complete; of forms possessing 
a variety of organs, from forms possessing but few. Differentia- 
tion means the development and the specialization as organs 
of various parts of the body. It presents itself in two aspects : 
there is morphological differentiation, which can be traced in 
the distinction of the members of the body, root, stem, leaf, &c. ; 
there is physiological differentiation, which can be traced in the 
adaptation of these members to various functions. But, in 
actual operation, these two processes are simultaneous; every 
member is developed as an organ for the performance of some 
special function. 

Factors in Evolution. — Evolution in the race involves progres- 
sive differentiation in the individual; hence the causes of evolu- 
tion and of differentiation must be the same. The evolution of 
higher from lower plants, it is generally assumed, has proceeded 
by variation. With regard to the causation of variation Darwin 
says (Origin of Species, ch. v.): “In all cases there are two 
factors, the nature of the organism, which is much the most 
important of the two, and the nature of the conditions. The 
direct action of changed conditions leads to definite or indefinite 
results. In the latter case the organization seems to become 
plastic, and we have much fluctuating variability. In the former 
ease the nature of the organism is such that it yields readily, 
when subjected to certain conditions, and all or nearly all the 
individuals become modified in the same wa^i.” 

In spite of the statement that the “ nature of the organism ” 
is the most important factor in variation, the tendency amongst 
evolutionists has been lo take much more account of the influence 
of external conditions. Exceptions to this attitude are 
Lamarck, who speaks with regard to animals (but not to plants !) 
of “ la composition croissante dc lorganisat ion ” (Philosophic 
zoologique , t. i.), and Nageli, who attributes variation to causes 
inherent in the “ idioplasm,” and has elaborately worked out 
the view in his Abstammungslehre . 

The position assumed in this artiele is in agreement with 
the views of Lamarck and of Nageli. All but the lowest plants 
visibly tend towards or actually achieve in various degrees the 
differentiation of the body, whether sporophyte or gametophyte, 
into stem, leaf, root, that is, the differentiation of parts not 
previously present. It is inconceivable that external conditions 
can impart to an organism the capacity to develop something 
that it does not already possess : can impart to it, that is, the 
capacity for variation in the direction of higher complexity. 
The alternative, which is here accepted, is that differentiation 
is essentiallv the expression of a developmental tendency inherent 
in the protoplasm of plants. Just as every crystallizable 
chemical substance assumes a definite and constant crystalline 
form which cannot be accounted for otherw ise than by regarding 
it as one of the properties of the substance, so every living 
organism assumes a characteristic form which is the outcome 
of the properties of its protoplasm. But whereas the crystalline 
form of a chemical substance is stable and fixed, the organized 
form of a living organism is unstable and subject to change. 

Influence of External Conditions. — This position does not, 
however, exclude the influence of external conditions; that 
influence is undeniable. Darwin’s expression “ the nature of 
the organism ” has been interpreted in the preceding paragraph 
to mean ifn inherent tendency towards higher organization ; 
that interpretation may now be completed by adding that the 
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organism is susceptible to, and can respond to, the action of 
external conditions. There is every reason to believe that 
plants are as k ‘ irritable ” to varying external conditions as they 
are to light or to gravity. A change in its external conditions 
may act as a “ stimulus,” evoking in the organism a respoifse 
of the nature of a change in its form. As Darwin has pointed 
out, this response may be direct or indirect. In illustration 
of the indirect response, the evolution of the Bryophvta and of 
more highly organized plants may be briefly considered. It is 
generally admitted that life originated in water, and that the 
earliest plants were Algae. The study of existing Algae, that is 
of plants that have continued to li\e in water, shows that under 
these conditions no high degree of organization has been reached, 
though some of them have attained gigantic dimensions. The 
primitive water-plants were succeeded bv land-plants, a land- 
ilora being gradually established. \\ ith the transition from 
water to land came the progressive development of the sporo- 
phyte which is the characteristic feature of the morphology of 
the Bryophvta and of all plants above them in the scale of life 
(see Bower, Origin of a Land- Flora). This evolution of the 
sporuphyte is no doubt to be correlated with the great change 
in the external conditions of life. There is no conclusive ground 
tor regarding the action of this change as having been direct, it 
is more reasonable to regard it as indirect, having acted as a 
general stimulus to which the ever-increasing complexity of the 
sporophvte was the response. 

Adaptation . — The morphological and physiological differentia- 
tion of the plant-body has, so far, been attributed to (1) “ the 
nature of the organism,” that is to its inherent tendency towards 
higher organization, and (2) to the “ indefinite results” of the 
external conditions acting as a stimulus which excites the 
organism to variation, but does not direct the course of variation. 
The “ definite results ” of the action of external conditions have 
still to be considered. 

It is a familiar observation that climatic and edaphic (nature 
of soil) conditions exert an influence upon the form and structure 
of plants (see Plants: Ecologv of). For instance, some xerophytes 
are dry and hard in structure, whilst, others nrc succulent 
and fleshy. This so-called direct effect of external conditions 
upon the form and structure of the bodv differs from the 
indirect effect in that the resulting variations bear a relation, of 
the nature of adaptation, to those conditions; the effect of the 
conditions is not only to cause* variation, but to cause variation 
in a, particular direction. Thus all existing hvgrophytes 
(excepting the Algae) are considered to have been derived from 
land-plants which have adapted themselves to a watery habitat. 
The effect can also be demonstrated experimentally : thus it 
has been observed that a xerophyte grown in moist air will lose 
its characteristic adaptive features, and may even assume those 
of a hygrophvte. 

Climatic and edaphic conditions are not, however, the onlv 
ones to affect the structure and composition of the bodv or its 
parts; other conditions are of importance, particularly the 
relations of the plant to animals and to other plants. For 
instance, the ‘‘ animal traps ” of carnivorous plants ( Drosera , 
Nepenthes , frc.) did not, presumably, originate as such; they 
began as organs of quite another kind which became adapted 
to their present function in consequence of animals having been 
accidentally caught. It is also probable that the various forms 
of the angiospermous flower, with its many specialized mechan- 
isms for pollination, may be the result of insect-visits, the 
flowers becoming adapted to certain kinds of insects, and the 
insects having undergone corresponding modification. Parasites, 
again, were derived from normal autotrophic plants, which, as 
the parasitic habit became more pronounced, acquired the 
corresponding characteristics of form and structure; there is, 
irf*fftCt, the group of hemi-parasites, plants which still retain 
autotrophic characters though they are root-parasites. 

Though adaptation to the environment seems sometimes to 
be considered, especially by neo-Lamarckians, as equivalent to, 
or at least as involving, the evolution of higher forms from 
lower, there does not appear to be any evidence that this is the 


case. The effect of external conditions is confined to the modi- 
fication in various directions of members or organs already 
existing, and one very common direction is that ut reduction 
or entire disappearance ot parts : for instance, the foliage-leaves 
of certain xerophytes (r.g. Cactaceae, Euphorbiaccac) of 
parasites, and of saprophytes. Moreover, hml the evolution 
of plants proceeded along the line of adaptation, the vegetable 
kingdom could not be subdivided, as it is, into the morphological 
groups Thallophyta, Bryophvta, I'tcridophyta. Phanerogamia, 
but only into physiological groups, Xcrophyta, Hygrophyta, 
Tropophyta, &e. 

In endeavouring to trace the causation of adaptation, it is 
obvious that it must be due quite as much to properties inherent 
in the plant as to the action of external conditions; the plant 
must possess adaptive capacity. In other words, the plant 
must be irritable to the stimulus exerted from without, and be 
capable of responding to it by changes of form tyid structure. 
Thus there is no essential difference between the “ direct ” and 
the " indirect ” action of external conditions, the difference is 
one of degree only. In the one ease the stimulus induces 
indefinite variation, in the other definite; but no hard-and-fast 
line can be drawn between them. 

Adaptive characters are often hereditary, for instance, the 
seed of a parasite will produce a parasite, and the same is true 
of a carnivorous plant. On the other hand, adaptations, 
especially those evoked by climatic or edaphic conditions, may 
only be shown by the seedling if grown under the appropriate 
external conditions; here what is hereditary is not the actual 
adaptation, but the capacity for responding in a particular 
way to a certain set. of external conditions. 

Summary . — The general theory of differentiation propounded 
in this article is an attempt at an analysis of the factors termed 
by Darwin “ the nature of the organism ” and “ the nature 
of the conditions.” It is assumed, as an inevitable conclusion 
from the facts of (‘volution, that plant-protoplasm possesses 
(1) an inherent tendency towards higher organization, and (2) 
that it is irritable to external conditions, or to changes in them, 
and can respond to them by changes of form which may be either 
indefinite or definite (adaptive). Thus it is that the variations 
arc produced upon which natural selection has to work. 

Material Cause of Differentiation . — It may he inquired, in 
conclusion, if there are any facts which throw light upon the 
internal mechanism of differentiation, whether spontaneous or 
induced; if it is possible to refer it to any material cause. It 
may be replied that there are such facts, and though they are 
but few as yet, they suffice to suggest an hypothesis that may 
eventually prove to be a law. Sachs was the first to formulate 
the theory that morphological differences are the expression of 
differences in material composition. He considered, fur instance, 
that stems, leaves, roots and flowers differ as they do because 
the plastic substances entering into their structure are diverse. 
This view he subsequently modified to this— that a relatively 
small proportion of diverse substance in each of these parts 
would suffice to account for their morphological differences. 
This modification is important, because it transfers the formative 
influence from the plastic substances to the proLoplasm, suggest- 
ing that the diverse constituents are produced (whether spon- 
taneously or as the result of stimulation) as secretions by the 
protoplasm. It is an obvious inference that if a small quantity 
of a substance can affect the development of an entire organ 
it probably acts alter the manner of an enzyme. Beyerinck 
has, in fact, gone so far as to speak of “ formative enzymes.” 

It is not possible to go into all the facts that might be adduced 
in support of this view : one case, perhaps the most pregnant, 
must suffice. Beyerinck was fed to take up the decided position 
just mentioned by his researches into the conditions determining 
the formation of plant-galls as the result of injury by insects. 
He found that the development of a gall is due to a temporary 
modification of the part affected, not, as is generally thought, 
in consequence of the deposition of an egg by the insect, 
but of the injection of a poisonous substance which has the effect 
of stimulating the protoplasm to develop a gall instead of normal 
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structure. If tins be so, it. may justifiably be inferred that both 
normal and abnormal morphological features may be due to 
the prcsriice of enzymatic substances secreted by the protoplasm 
that dcti nuine the course of development. At any rate this 
hypothesis suggests an explanation of many hitherto inexplicable 
lads. 1'or instance, it has been pointed out in the article on 
die reproduction of plants that the effect of the fertilization of 
•-hi- female cell in the ovule of a phanerogam is not confined 
.0 the h male cell, but extends more or less widely outside it, 
inducin', growth and tissue-change. 'The ovule develops into 
he seed; and the gynueroum and even more remote parts of 
the flower, develop into the fruit. Thu fads an* familiar, but 
then* is no means of explaining them. In the light of Sachs’s 
i henry the interpretation is this, that the act of fertilization 
causes the formal ion in the female cell of substances which arc 
transmit led to adjacent structures and stimulate them to further 
developruciU . 

' -i i i-Uv.'. i i rk. As 1h<* scope of this article limits it to the general 
i” iiicipl* ol the morphology of plants, comparatively lew facts 

Ijinc h. en adduced, hull morphological and organographieal 
details aie given in tin* arlit les on the various groups of plants, such 
as lh >-‘ on the Algae, 1 >i \ ophvta, 1 *tei idophvt.i. Angiospei ms, 
( vniiK*' | H-rnv.. . The following works may also Ik* consulted: 
Srhimper, rtaul-Gcografdiv ((‘larendon Press, Oxford); Goebel. 
Organogi <iph\ ((durendnn Press, Oxfoid); Bower, llir Origin of a 
l-o tut l : lorit (Macmillan) ; Beverinck, “Leber Ceciilicn ” (lJol. 
Zciht,:-. lSHH). ‘ (S. IT. V/) 

DlSTKIHUTfON OK Pt.AVI'S 

(opinion experience shows that temperature is the most 
important condition which controls the distribution of plants. 
Those of warmer countries cannot be cultivated in British 
gardens without protection from the rigours of winter; still less 
are th. v able to hold their own unaided in an unfavourable 
climate. Temperature, then, is the fundamental limit which 
nature opposes to the inddmite extension of anv one species. 
!)id>n renm r M , d “ that the same temperature might have been 
expected, all oilier circumstances being equal, to produce the 
same beings in different parts of the globe, both in the animal 
and vegetable kingdoms.” Yet lawns in the*. United States are 
destitute of the common English daisy, the wild hyacinth of 
the woods of the United Kingdom is absent from Germany, and 
♦ ho foxglove from Switzerland. We owe to BulTon the recogni- 
tion of the limitation of groups of species to regions separated 
from one another by ” natural barriers.” When by the aid of 
mail thev surmount those, they often dominate with unexpected 
vigour the native vegetation amongst which they arc colonists. 
The cardonn and milk thistle, both European plants, cover 
tracts of country in South America, with impenetrable thickets 
in v, hi«ii both man and beast may be hopelessly lost. The 
watercress blocks the rivers of Ww Zealand into wiii-’h iL has 
boon introduced from Europe*. The problem, then, which plant- 
distribution presents is twofold : it has first to map out the 
earth's surfa.ee into “ regions ” or “ areas of vegetation,” and 
secondly to trace the causes which have brought them about, 
and led to their restriction and to their mutual relations. 

'flie earliest attempts Jo deal with the first branch of the 
inquiry may be called physiognomical. They endeavoured 
to define “ aspects of vegetation ” in w'hioh the “ forms ” 
exhibited an obvious adaptation to their climatic surroundings. 
This has been done w r ith success and in great detail by Grisebach, 
whose ! 'cgrlaiiou der Erde from this point of view* is still unsur- 
passed. With it may be studied wuth advantage the unique 
collection at Kt*\v of pictures of plant-life in its broadest aspects, 
brought together bv the industry and munificence of Miss 
Marianne North. Grisebach declined to see anything in such 
“ forms ” but the production by nature of that which responds 
to external conditions and can only exist as long as they remain 
unchanged. We nviv agree wit li Srhimper that such a point of 
view* is obsolete without rejecting as valueless the admirable 
accumulation of data of which it admittedly fails to give any 
rational explanation. A .single example will be sufficient to 
illustrate this. The genus Senecio , with some iooo species, 
is practically cosmopolitan. In external thabit these exhibit 


adaptations to every kind of climatic or physical condition : 
they may be mere weeds like groundsels or ragworts, or (‘limbers 
masquerading like ivy, or succulent and almost leafless, or they 
iyay be shrubs and even trees. Yet throughout they agree 
in the essential structure of their floral organs. The cause of 
such agreement is, according to Grisebach, shrouded in the 
deepest obscurity, but it finds its obvious and complete cxplana- 
I lion in the descent from a common ancestor which he would 
I unhesitatingly reject. 

I From this point of view it is not. sufficient, in attempting to 
1 map out the earth’s surface into u regions of vegetation,” to 
have regard alone to adaptations to physical conditions. We 
are compelled to take into account the actual affinity of the 
plants inhabiting them. Anything short of this is merely 
descriptive and empirical, and affords no rational basis for 
| inquiry into the mode in which the distribution of plant-life 
has been brought about. Our regions will not be “ natural ” 
unless they mark out real discontinuities both of origin and 
affinity, and these we can only seek to explain by reference to 
past changes in the earth’s history. We arrive thus at the 
essential aim of geographical botany,” w'hich, as stated by 
Schimper, is “ an inquiry into the causes of differences existing 
j among the various floras.” To quote further ; “Existing 
floras exhibit only one moment in the history of the earth’s 
1 vegetation. A transformation which is sometimes rapid, some* 
i times slow, but always continuous, is wrought by the reciprocal 
action of the innate variability of plants and of the variability 
of the external factors. This c hange is due partly to the migra- 
tions of plants, but chiefly to a transformation of the plants 
covering the earth.” This transformation is due to new charac- 
ters arising through variation. “ Tf t he new characters be useful, 
they are selected and perfected in the descendants, and consti- 
tute the so-called ‘adaptations’ in which the external factors 
acting on the plants are reflected:” The study of the nature 
of these adaptations, which are oft'*n extremely subtle and by 
no means merely superficial, is termed Ecology (see above). 

The remark may conveniently und its place: here that plants 
which base reached a high degree of adaptive specialization 
have come to the end of their tether : a too complicated adjust- 
| merit has deprived them of the clast Tit y which would enable 
■ them to adapt themselves to any furl 1 k\* change in their .surround* 

| ings, and thev would pass away with conditions with which 
: thev are too inextricably bound up. Vast floras have doubtless 
! thus found their grave in geologic change. That wrought by 
j man in destroying forests and cultivating the land will be no 
! less effective, and already specimens in our herbaria alone 
represent species no longer to be found in a living state. Extinc- 
| lion may come about indirect ly and e\en more surely. This 
j is easy to happen with plants dependent on inserts for their 
I fertilization. Kronfeld has shown that aconites arc dependent 
j for this on the visits of a Bombtis and cannot exist outside the 
area where it occurs. 

The actual and past distribution of plants must obviously 
he controlled bv tlu: facts ol physical geography. It is concerned 
with the land-surface, and this is more symmetrically disposed 
than would at first sight appear from a glance at a map of the 
w'orld. Lvcll points out that the eye of an observer placed 
above a point between Pembroke and Wexford, kit. 52° i\. and 
long. 6° W„ would behold at one view the greatest possible 
quantity of land, while the opposite hemisphere would contain 
the greatest quantity of water. The continental area is on one 
side of the sphere and the oceanic on the other. Love has shown 
{Nature, Aug. r, 1007, p. 32s) that this is the result of physical 
causes and that the existence of the Pacific Ocean “ shows that 
the centre of gravity of the earth docs not coincide with the centre 
of figure.” One half of the earth has therefore a greater density 
than the other. But “ under the influence of the rotation the 
parts of greater density tend to recede further from the axis 
than the parts of less density . . . the effect must be to produce 
a sort of furrowed surface.” The furrows are the great ocean 
basins, ancf these would still persist even if the land surface were 
enlarged to the 1400 fathoms contour. These considerations 
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preclude the possibility of solving difficulties in geographical 
distribution bv the construction of hypothetical land-surfaces, 
an expedient which Darwin always stoutly opposed (Life and 
Letters , ii. 74-78). The furrowed surface of the earth gives t^e 
land-area a star-shaped figure, which may from time to time 
have varied in outline, but in the main has been permanent. 
It is cx mi trie as regards the pole and sends tapering extensions 
towards the south. Sir George Darwin finds a possible explana- 
tion of these in the screwing motion which the earth would 
suffer in its plastic state. The polar regions travelled a little 
from west to east relatively to the equatorial, which lagged 
behind. 

The great primary divisions of the earth’s flora present them- 
selves at a glance. The tropics of Cancer and Capricorn cut off 
with surprising precision (the latter somewhat less so) the tropical 
from the north and south temperate zones. The north tem- 
perate region is more sharply separated from the other two than 
the south temperate region from the tropical. 

I. North Temperate Region (1 1 ol arctic). — This is the largest 
of all. circumpolar, and but for the break at Bering Straits, would 
be, as it has been in the past, continuous in both the old and new 
worlds. It is characterized by its needle-leaved C'oniferae, its 
catkin-bearing (Amentacc 10) and other trees, deciduous in winter, 
and it^ profusion of heibaceous species. 

II. South Temperate Region. This occupies widely separated I 
areas in South Africa, Australia, New Zealand and South America, j 
These are connected by the presence of peculiar types, I’roteaeeae, ! 
Kestiaceae, Rutaceae, &e., mostly shiubby in habit and oil the whole 
somewhat intolerant of a moist climate. Individual species are \ 
extremely numerous and often very restricted in area. 

III. 1‘ropical Region. This is characterized by the presence 
of gigantic Monocotyledons, palms, Musaceae and bamboos, and of ! 
evergreen polypetalous trees and tigs. Herbaceous plants are rare j 
anil mostly epiphytic. 

A consideration ot these regions makes it apparent that they are j 
to a large extent adaptive. The boreal is cold, the austral warm, 
and the tropical affords conditions of heat and moisture to which the | 
vegetation ot the others would be intolerant. If we take with I >rudo i 
the number of known families of flowering plants at 2p>, 9* are 
gcneially dispersed, 17 are more restricted, while the remainder are 
either dominant in or peculiar to separate regions. Of these 40 arc 
boreal, 22 austral and (>o tropical. It we add to the latter figure 
th^ families which are widely dispersed, we find that the tropics 
possess u> 1 or almost exactly two- thin Is ot the large groups comprised 
in the world's vegetation. M. Casimir d<- Candolle has made an 
independent in\ cstignt ion, based on Hooker and Bent barn's denem 
plant 'tr urn. The result is unfortunately (mio) unpublished, but ho 
informs the present writer that the result leads to the slriking eon- 
cl rising : “ La vegetation est un phenomena surtoul inter tropical, 
dont nous ne voyons plus (jue restes atfniblis dans nos regions tern- 
perees.” In attempting to account for the distribution of existing 
vegetation we must take into account palaeontological evidence. 
The results arrived at may be read as a sequel to the article on 
Pat.aeohotan y. 

The vegetation of the Palaeozoic era. till towards its close, was 
apparently remarkably homogeneous all over the world. It was 
characterized by arborescent vascular ( ryptogams and Gvmno- 
sperms of a type (Cordaiteae) w hich have left no descendants beyond 
it. In the southern hemisphere the P.ila«*o/oh. flora appeals ulti- 
mately to have been profoundly modified by a lowering ot tempera- 
ture and the existence ot glac ial ( onditions over a wide area. It was 
rephn cd bv the dlossopt'ris flora which is assumed to have* originated 
in a vast continental area (( iondwana land), ol which remnants 
remain in South America, South Africa and Australia. 

The dins', opt* ri-. flora gradually spread to the northern hemisphere 
and intermingled with flu? later Palaeozoic flora which still persisted. 
Both were in turn replaced by the Lower Mesn/oie flora, which again 
is thought to have had its birth in the hypothetical Gondwana land, 
and in which (jymno-.pt rms played the leading part formerly taken 
by vascular Cryptogams, The abundance of Cycadean plants is 
one of its most striking teatures. They af tamed the highest degree 
of structural complexity in the Bennett iteae, which have been 
thought even to foreshadow a floral organizat ion. Though now on 
the way to extinction, Cy<adeae are still widely represented in (lie 
southern hemisphere by genera which, however, have no counterpart 
in the Mesozoic: era. Amongst Conifers the archaic genera, di>ifu;o 
and Araucaria still persist. Om e widely distributed in the Jurassic 
period throughout the world, they are now dying out: the former 
is represented by the solitary nuuden-hair tree of Chinn and Japan; 
the latter by some ten species confined to the southern hemisphere, 
once perhaps* their original home*. With them may be associated 
the anomalous Sciudopitys of Japan. 

So far the evolution of flu; vegetable kingdom has proceeded with- 
out any conspicuous break. Successive types have arisen in ascend- 
ing sequence, taken the lead, and in turn given way to others. But 


the later period of the Mesozoic era saw the almost sudden advent 
of a fully developed angiospci mous vegetation whic h rapidly occu- 
pied the earth's surface, and which it is nof easy to link on with 
any that preceded it. The dosed ovary implies .1 mode of fertiliza- 
tion which is profoundly different, and which was probably correlated 
with a simultaneous development of insect hie. This was accom- 
panied l>y a vegetative organization ol which there is no obvious 
foreshadowing. As Clement Reid remarked : " World wide floras, 
such as seem to characterize some of the older periods, have ceased 
to be, and plants art.* distributed 11101 e markedly according to 
geographical provinces and in climatic zones." The field of evolu- 
tion has now been transferred to the northern hemisphere. Though 
Angiospcrnis become dominant in all known plant bearing Upper 
Cretaceous deposits, their origin dates even earlier. In Europe 
Heer's I’opulus prmiaeca from the Lower Greta* eons in Greenland 
W’as long accepted as the oldest dicotyledonou . plant. Other un- 
doubted Dicotyledons, though of uncertain affinity, of similar age 
have now been delected in North America. The Cc11nm.111i.1t1 roc ks 
of Bohemia have yielded remains of a sub-tropical tlora which has 
been compared with that existing at present in Australia. Upper 
Cretaceous formations in America have yielded a 1 opious flora ot 
a warm-tempciato climate from which it is evident that at least the 
generic types of numerous not closely related cxi ling dicotyledonous 
trees had already come into existence. It may be admitted (hat 
the identification ot fragmentary leaf- remains is at most precarious. 
Kven, however, with this reservation, it is difficult to resist (he mass 
of evidence as a whole. And it is a plausible conjecture that the 
vegetation of the globe bad already in its main features been ei iisti- 
tuled al this period much as it exists at the pres« 11 1 moiiunt. There 
were oaks, beeches (scarcely distinguishable frum existing species), 
birches, planes and willows (one closely 1 elated to the living Sal lx 
fandida ), laui els, represented by Sassafras and ('nmanioniimi, 
magnolias and tulip frees (/ .it lademhon) , m\ rtles, / i</uidawhay, 
Dmspwos and ivy. Tin's is a flora which, thinned out by losses, 
practically exists to this day in the southern United Matt's. And 
one essentially similar but adapted to slightly cooler conditions 
existed as far north as the latitude of Greenland. 

The tcrtiai v era opens with a climate in which during the Koecne 
period something like existing tropical conditions must have obtained 
in the northern hemisphere. The remains ot palms (Snhal and A ipa) 
•is well as of other large-leaved Monocotyledons are preserved. 
Sequoia (which had already appeared in the American Upper Cre- 
taceous) and the deciduous cv press (7 a.xodntm distit hum) are found 
in I vu rope. Starkie Gardner has argued with mmli plausibility that 
the Tertiary floras which have been found in the far north must 
I have been ot Koecne age. That ol Grinnell Land in Inf. Si J consisted 
j ol Coniters (including the living spruce), poplars and willow's, such 
j as would be found now 25“ to the south. The flora ot Disco Island 
i in lat. 70" contained Sequoia , planes, maples and magnolias, and 
, closely agrees with the Miocene flora ot centra.! Ktirope. Of this 
copious remains have been found in Switzerland and have been 
investigated with great ability by ( ). I leer. They point to cooler 
conditions in the northern hemisphere : palms and tropical types 
diminish; deciduous tires increase. Sequoia and the fulip’treo 
still remain; figs arc abundant; laurels are represented by Sassafras 
and camphor; herbaceous plants (Kanunculuceao, t rue i ferae, 
Uni belli ferae) are present, though, as might be expected, only frag- 
! menlarily preserved. 

We may draw with some certainty the conclusion that a general 
1 movement southward of vegetation had been brought about . 

I While Kuropcand probably North America were occupied by a warm 
temperate flora, tropical types had been driven southward, while 
theadaptation of others to arctic conditions had become accentuated. 
A gradual refrigeration ptoeniled through the I ’Inutile period. 
This was accompanied in Knrope by a drastic wet-ding nut of Miocene 
, types, ultimately leaving the flora pretty much as it now exists, 
j 't his, as will be explained, did not take place to anything like 1 lie 
same extent in North America, the violation of which still prc- 
| serves a more Miocene facies. TorveVa, now confined to North 
| America and Japan, still lingered, as did Oiotea. now profusely 
developed in the Iropits. buf in 1101 lli temperate regions only 
existing in the Canaries : the evergreen oaks, so characteristic of the 
Miocene, were reduced to the existing Quentin ilex . At the close of 
the l Miocene the European flora was apparently little different from 
lliat now exisling, though some warmer types such as the water- 
clieslniit ( Trapa nataus) had a more northern extension. The 
glacial period effected 111 Europe a. wholesale extermination of 
temperate types accompanied by a southern extension of the arctic 
flora. But its operation was in great measure local. The Pliocene 
flora found refuges in favoured localities from which at its close Ihe 
lowlands were restocked while flu* arctic plants were left behind 
on t he mountains. During the mil* lei* interglacial period some 
southern types, such as Ixhodudt tulron ponticum, still held their own, 
but ultimately succumbed. 

The evidence which has thus been briefly summarized, points 
unmistakably to the conclusion that exist ing Vegeta I ion originated 
in the northern hemisphere and under climatic conditions correspond- 
ing to what would now be termed sub-1 topical. It occupied a con- 
tinuous circumpolar area which allowed free communication between 
the old and new worlds. The gradual differentiation of (heir floras 
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h;is been I’roimht nbout rather by oxtermination than specialization, 
ami their 'list i net i ve facies by the development an*l multiplication 
<>f tin* surviving types. 

The disi nbutiuii of mountain barriers in the Old and New Worlds 
is in stt iking contrast. In the former they run from cast to west; 
in the latter from north to south. In the Old World the boreal zone 
is almost sharply cut off and afforded no means of escape for the 
.Miocene \ ro tation when the climate became more severe. Thus in 
the Mediterranean region the large groups of palms, figs, myrtles 
and lam els arc* each only represented bv single surviving species. 
The gre.if tropical family of the (xesneraeeae has left behind a few 
outliers: Tamondia in the Pyrenees, Habcrlea in the Balkans, and 
j unk am in Thessaly; the* lyrcnees also possess a minute* Dioscorea , 
sole I'.uropean survivor of the yarns of Ihe tropics. 

Tn Not th America there is no such barrier: the Miocene flora 
lias been able to escape by migration the fluctuations of climate and 
to return when they ameliorated. It has preserved its character 
istic types, such as Magnolia, Liriodendvon, Liquidamhar, Toireva, 

/ axudutm and Sequoia. While it has been customary to describe 
the Miocene flora of luimpe as of a North Ameuean type, it would 
b<* more accurate* to describe the latter as having in great measure 
preserved its Miocene character. 

It mountains serve as barriers which arrest the migration of the* 
vegetation at their base*, their upper levels and summits afford lines 
of communication by which the* Horns of colder regions in the 
northern hemisphere can obtain a southern extension even across 
tin* tropics. They doubtless equally supply a path bv which southern 
temperate types may have extended noithwards. Thus the 
charactei istie assemblage of plants to which Sir Joseph Hooker lias 
given tin name Scandinavian “ is present in evetv l.nituch* of the 
glolx*. and is tin* only one that is so ” (Trans. Linn. Soc. xxiii. -25 d- ‘ 
J11 the mountains of Peru we lmd such characteristic northern genera j 
as Draba , A/chrmilla , Sari fra ga, Valeriana . (Indiana and Haifsia. \ 
I ligh elevations reproduce the physical conditions of high latitudes. : 
The aqueous vapour in the atmosphere is transparent to luminous 1 
but opaque to obscure heat -ra vs. The latter are retained to warm ■ 
the air at lower* levels, while it remains cold at higher. It results 
that besides a horizontal distribution of plants, there is also an j 
Jilt it iiiliii.il : a fact of cardinal importance, the first observation ol 1 
which lias been attributed to Tournefort. 

Speaking generally, all plants tend to exhaust particular const i 
t units ot tin* soil on which thev grow*. Nature therefore has pio , 
vided 11 ions colit 1 ivances bv which their seeds are disseminated 
beyond lln*a< tual position they occupy. In a large number ot cases j 
these only provide for migration within sufficient bul narrow limits; 
such pi. mis would be content to remain local. 1 Jut other physical 
agencies come into play which may be briefly noticed. The first of 
these is wind : it cannot be doubted that small seeds can be* swept 
up like dust and transported to considerable distances. This is 
certainly the ease with lcm-spores. The vegetation ot Krak.il oa 
was completely exterminated in 1883 by a thick coat of ted-liot 
pumice. Yet in 1880 Treub found that if was beginning to cover 
itseli again with planls, including eleven species ot ferns; but the. 
nearest source of supply was 10 tn. distant . Seeds are carried with 
more facility when provided with plumes or wings. Treub found 011 
Kraknlon four species of composiles and two grasses. Water is 
another obvious means of transport. The littoral vegetation of 
coral islands is derived from sea-borne fruits. The seeds ot West 
Indian plants are thrown on the western shores of the .British Isles, 
and as they are capable of get mination, the species are only pre- 
vented from establishing themselves by an uncongenial climate. 
Travers picked up a seed of l:.du>ard si a in the Chatham islands, 
evidently washed ashore from New Zealand (Jinn. Soc. fount. ix. 
t8i*s). Kiwis bring down the plants ot the upper levels of their 
basins 1o the lower: thus species characteristic of the chalk are 
found on the banks of the Thames near London. "Birds are even ! 
more effective than wind in transporting seeds to long distances. 
Seeds are carried in soil adhering to their feel and plumage, and 
aquatic plants have in const t|uence for the most part an exception 
ally wide range, bruit pigeons arc an effective means ot transpoit 
in the tropics bv tin* undigested seeds which they void ill their 
excrement. Ouadrupeds also play their part by carrying seeds or 
ii mis entangled in their coats. Xanthium spinosum has spread from 
tin* Russian steppes to eveiv slot k-raising count ry in the world, 
and in some cases has made the industry impossible. J'.ven insects, 
as 111 t lie ease of Soul li African locusts, have been found to be a means 
of dibit ibutmg seeds. 

The primary regions of vegetation, already indicated, and tbeir 
subordinate provinces may now be considered more, in detail. 

1. North Tkmrkrati' Ri:<;ion. Many writers on the distribution 
of animals prefer to separate this into two regions ot ” primary rank : 
the / 'alaeart / it and the Xeantic. But to justify such a division it 
is necessary to establish either an exclusive possession or a marked 
predominance of typos in the one which are correspondingly deficient 
in the other. This cannot apparently be done for insects or for 
birds; N**wton accordingly unites the two into the Ilolavctv region. 

It equally fails for plants. To take, for example, one of the most 
characteristic features of the Palaearctic regioy, its catkin -bearing 
deciduous trees ; in North America we find precisely the same genera 


as in the Old World — oaks, chestnuts, beeches, hazels, hornbeams, 
birches, alders, willows and poplars. Or to take the small but well- 
defined group of five -leaved pities, all the species of which may be 
seen growing side by side at Kew under identical condit ions ; we 
have the Weymouth pine (Times Strobits) in eastern North America, 
J\ month ol a and the sugar pine (T. J .ambertiana) in California, 
P. Avacahuite in Mexico, the Arolla pine ( 1 \ Cnnbra) in Switzerland 
and Siberia, P. Pence in Greece, the Rliotan pine (J*. exi elsa) in the 
Himalayas, ami two othet specie's in Japan. Amongst broad- 
lea ^ ved trees Juglans has a similar Holarctic range, descending to 
the West Indies ; :*> has Aesculns , were it not lacking in Kmopc ; 
it becomes tropical in South America and Malaya. If we turn to 
herbaceous plants, llemsley lias pointed out that of the thirteen 
genera of Kanunculaceac in California, eleven are British. 

While the tropics preserve for us what remains of the pre- 
Tertiarv or, at t lie* latest, Kocene vegetation ot the earth, wnich 
formerly had a much wider extension, the flora of the North Tem- 
perate regi«m is oltcn described as the survival of the Miocene. 
Knglcr therefore calls if Arcto- Tertiary. We must, ' however, agree 
with St ark it* Gardner that it is only Miocene as regards its present 
1 position, which was originally farther north, and that its actual 
origin was much earl in*. There has been in efiect a successive 
shifting of zones ot vegetation soiitlnvatds Irom the pole. Their 
distinctive and adaptive charactered ics doubtless began to be 
established as soon as the phanerogamic II ora was constituted. 
'There is no reason to suppose that the peculiarities of the arctic 
llora are more modern than those of any other, though there is no 
fossil evidence to prove that it was not so. 

The North Temperate region admits of subdivision into several 
well-marked subregions. The general method by which this is 
etlected in this and other cases is statistical. As A. de Candolle, 
however, points out, exclusive reliance oil this may be misleading 
unless vve also lake into account the character and allmil ios ot the 
plants dealt with (tienoy. Hot. i. uo<>). 'The numerical predominance 
ol certain families or their absence affords criteria lor marking out 
boundary lines and tracing relationships. The analysis of the flora 
of the British Mrs v\ ill aJInrd an illustration. This was first 
attempted in 18*5 by H. C. Watson, and his conclusions wen; en- 
forced ten years later by JKdward Forbes, who dealt also with the 
Jaiina. Watson showed that Scotland primarily, and to a less extent 
the* north of Kngland, possessed species which do not reac h the south. 
Such arc* the crovvberrv (Uni pet rum nigrum), Tnnitalis europaea , 
Tubus saxaldis and the globe-flower ( Trollius niropaeus). He 
further found that fhriv was an element which In* termed “ boreal 
... in a more intense degree.” which amounted to about. ” a 
fifteenth of the whole flora.” This was not confined to the north 
but may occur mi the mountains of Kngland and Wales: Salix 
1 herbruea. S/fene antul/s and Prvas extopeta/a will serve as examples. 
IN ru so small an area as that ot Britain illustrates what has already 
been pointed out, that the spreies ot a llora change both with latitude 
and altitude. Watson further brought out the striking fact that the 
west and exist of Britain each had species peculiar to if; the former 
he charac terized as Atlantic, the latter as Germanic. The Cornish 
heath (Plica ragans) and the maidenhair fern (Adiantum Capillus - 
TV urn's) may serve as instances ot the one, the man orchis (Ac eras 
antliropophora) and Tescda lutca of the other. Ireland illustrates 
the same fact. 1 1- possesses about: 1000 species, or about two-thirds 
the n umbel of Britain. O11 its western shores there are some 
twenty, such as Sa t ifraga nmbrosa , Erica meditcrranca and Arbutus 
unedo, which are not found in Britain at all. The British "Phanero- 
gamic flora, it maybe remarked, does not contain a single endemic 
species, and yS of the total number are common to the three 
northern continents. 

The analysis of larger areas yields results of the same kind. Within 
the same region vve may expect to find considerable differences as 
vve pass from one meridian to another. Assuming that in its cir- 
cumpolar origin the Noifh Temperate flora was fairly homogeneous, 
it would meet in its centrifugal extension with a wide range of local 
conditions; these would favour the preservation of numerous species 
in some genera, flair greater or le*ss elimination in others. Thus 
comparing t he N e-are tic anel J ‘alaearct io floras we find striking differ- 
ei ie:es ove*rlymg the* peiints of agreement already inelie at« d. The 
former is poen* 111 Crucifcrac, Carynphyllaceao, Umbellilerac, Brimul- 
aceae anel Labial a<*; but Je>r the occurrence ol Callitnu in Newfound- 
land it would have ne> heaths. On tlu* otlie-r hand, it is rich in Com- 
positae, especially Sol id ago and Aster, Polemoniaceae, Asclepiad- 
ace.ie, H vdrophyllaceae and Gyperaceae, anel it has the endemic 
Sarracema, type of a iainily structurally allied to poppies, of which 
of llic remaining genera Darlingtonia is Californian, anel Ileliamphnya 
Venezuelan. These distinctions led Sir Joseph Hooker to claim for 
the two divisions the rank ol primary regions. Darwin doubted, 
however, whether they ought to be separafeel (Life, iii. 230). Lyell, 
discussing the facts of zoological distribution, aelmits that ” the 
farther we go north . . . the more the ehscon iance in genera and 
species diminishes” ( I'rinciples , ii. yjo) ; and Hemsley finds that 
not less than 75 of the genera in the Hota ol eastern North America 

are represented in the old world,” and, according to Asa Gray, 50% 
in Kuropc. 9 

Latitudinally the region subdivides naturally into several well- 
marked sub-regions which must be briefly discussed. 
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1. / 'Jie Arctic- Al p! »•* Sn : >.R, •. ion consists oi races of plants belong- 
ing originally to the general tlora, and recruited by subsequent 
additions, which have been specialized in low stature and great 
capacity of endurance to survive loti; dormant periods, sometimes 
even unbtoken in successive years hv the trans.torv activity 0! tube 
brief summer. It is continuous round the pole and roughly is 
bounded bv the Arctic Circle. Mature seeds ate highly tolerant 
ot cold anti have been shown to be capable ot withstanding the 
temperature even ot liquid hydrogen. Arctic plant - make thcii 
brief growth ami dower at a temperature little above tiee/ing-pnint 
and are dependent tor their heat on the diiect rays «> the sun. 
Characteristic representatives are I'aparn mtdicaulc, Sanfraga 
o p posit ifai a, which lorms a proluse carpet, and Orvas ocb'pc ala. 
Such plants perhaps extend to the most northern lands at present 
known. On May }oth. in Ward Hunt ’s Island, lat. 8 y’ 5', '•hr George 
Nares found that “ vegetation was fairlv rcpi esented as regard.-, 
quantity in the poppv, saxilrage and small tutts of grass. ” We may 
compare this with extreme Alpine conditions; on a «pot abo\ e the 
Aletsch glacier at a height of 10.700 It. Ball found the temperature 
one incli below the surlace to be 8 C\ and lie collected “ over tortv 
species in flower." faking the whole Arctic flora at 7^2 species. 
Hooker lotind that bio occurred in Arctic I Europe, and ot these -,M» 
are Scandinavian. Beyond the Arctic Circle some 200, or more than 
a quarter, are confined to the mountains of the northern hemisphere 
and of " still more southern regions." This led Hooker to tin- 
s' nking observation already quoted. The Arctic flora contains 
v > genus that is peculiar to it, and only some lirty species that are so. 

( irist ha; 11b ected to terming the Arctic flora Scandinavian, but the 
Tv,mc implies nothing more than that Scandinavia has been its 
rt iet centre ot preservation. 

A det.'d'-d examination of mountain llo»* is shows ihat .1 large 1 >cal 
clement is present in each b*Mden the Arctic. The one is in tact the 
result ot similar physical conditions to that which has produced 
the otlu r. Thus Saufraga uvnua is regarded as an Alpine torm ot 
th<- lowland .S', g ranulafa . Comparing the Alp, with the- Pyrenees, 
accord m r to Ball, each has alxntl halt it tlora coiiiimm to theotlu-r. 
“ Tie* Alps have 172 endemic species and at least 1 => centra that are 
not found in the 1‘vn nee>, while the latter range t omits about 100 
e identic species with several (mx oi* seven) genera not found in the 
Alps." Linde has accordingly suggested the substitution of the term 
“ High-numntain floras " ior Alpine, which he regards a< misleading. 
Its meaning has. however, become synonymous and is consecrated 
by iwige. 

The r* ’edition of the same snccies in th<* \r< fi< region-, and in the 
high mountainsof the North Temperate Region 1- generally attributed 
to l 1 *.- exchange w’ f lm:h took place during the giat lal piriod. This 
v as tirst suggested bv led ward Eorbe-. m i8p>. though the idea had 
'curlier suggested itself to Lanvin ( Lite, 1. NS). It took place south- 
ward,. h»r the \ retie flora 1-, remarkably uniform, and, a-, Chodaf 
points out, it shows no evidence ot having been r t ruited from the 
several mountain floras That the Arctic, tlora wa, driven south 
into Central Europe cannot be contested in the tnc«* ot the e\ i lenrr 
collected by Nathorst irom deposits connected with tin boulder- 
c’avt And Kei 1 has shown that during the glac ial period the exist 
ing flora w Lis replaced by an Are tic one represented bv such plants 
as Sal ix p < » 1 an s , .S’, herh.tf-a, .S’. reticulata and Httula nana. At tin* 
same time the 1 hen existing \lp : iv» oris descended to lower levels, 
though we may agree with Ball that they did not necessarily become 
extinct at higher ones as long a^ any land surlace remained uncovered 
by ice. At the closer of the glacial }»e*riod the Alpine floras ndrvaled 
to the mountains accompanied by an Arctic contingem, though 
doubtless many species of the latter, sm h as Sali.x pal in y faile d to 
establish themselves. Christ, w hile ad. mil ting an ancient endemu 
oi.-m- nt , such as Campanula exn^a in the Arctic- \lpme ilora of 
Europe, objects that a Scandinavian colonization could not furnish 
such characteristic plants as the; la ch ami edelweiss, lie traces 
the original home; ot the bulk of existing Alpine plants to northern 
Asia, the mountains of which appear to have escaped glaciation. 
At. the clo-.e of the glacial epoch the north Asiatic flora spread west- 
wards into Europe and intermingled with the surviving vegetation 
Some species, such as Anemone alpnia, which are wanting m flic* Arctic 
flora of the Old World he thinks must have- reached Europe by way 
of Greenland from north-east America. 

2. / h‘‘ Intermediate Sub- He :wn comprises the vegetation of the 
large area occupied bv the steppes of the Old World, the priune-. ot 
the new and the forest region of both. The former support a copious 
herbaceous flora, the characteristics of which in the ( ‘Id and New 
Worlds have been already briefly summarized. In the former that 
of Europe and of Central Asia Lire continuous. OI species common 
to the two, Maximowicz finds that Manchuria possesses 40 ° (l and 
scarcely 9 °; ) that are endemic. Of a collection of about 500 species 
made in that country by Sir Henry James nearly a third are British. 
This confirms the theory of Christ that Europe was restocked mainly 
from Asia after the close ot the glacial epoch, the south being closed, 
to if. In the new world no southern barriers existed and it is more 
difficult to fVavv the line between contiguous sub-regions. 

The dominant characteristics ot the arboreous vegetation are, 
besides deciduous and amentiferous trees, Coniferae, especially the 
more recent, tribe of Abietinoac— -pines, silver firs, hemlocks, spruces 
and larches, of which, unlike the older types, no representative 


! crosses the tropic. The prominent deciduous tree , ol Europe appear 
{ to lie ot eastern origin, and the progress ol western 1111g1.it ion l as 
| continued to histone times. The evidence ot tin- peat bogs shows 
that the Scots fir. which is now extinct, was abundant 111 Dentnaik 
1 in the Roman period. It was succeeded bv the • essile-lruited oak, 

> which was in turn supplanted by the pedunculate lormul (lie same 
tree (hie reus Hohur has lelt no tiace in the E rtiarv deposits o. 
leu rope and it is most nearly allied to e;ist Asiatic species. '1‘he oak 
in turn has been almost supeiseded in Denmark bv the beech. whit h, 
it we may trust Julius ( aesar, had not reached Britain in Ins time, 
though it existed there in the pre-glacial period, but is not native in 
either Scotland or Ireland. Its eastern limit in Europe is a hue 
lrom Kimigsberg to the Caucasus; thence through China it is coil 
turned by varietal lorms to Japan. It has a soli 1 ary representative 
111 North Amenca. 

Broadly speaking, the- American portion of the sub-region consists 
of an Atlantic and Pacific lores t area and an intei veiling non tores 1 
one, partly occupied by the Rocky Mountains, pa: fly Lq intervening 
plains. Its arboreal vegetation is richer both in genera and species 
than th;it corresponding to it in flu- Old World. < ilacial elimination 
has been less severe, or rather there has been, at any rate on the 
Atlantic side, an unimpeded return ol Miocene types. The Atlantic 
are.i has live magnolias, a tulip tree, .111 Anonac « a (As i/n/na), two 
Tern -troemiaceae ( Stuartia and ( lordonia ) , 1 ii/wdainhai , E tits (the 
fox-grape, E. I.abrusca, reappears in japan), and others; an assem 
blage, as long ago pointed out by Asa Gray, w Inch cm only 1 m 
paralleled in the Chino- Japanese region, another c entre ol preserva- 
tion ol Miocene types. All these are wanting in the Pacific; area, 
though there are indications in its gold-bearing gravels that it once 
possessed them. On the* other hand, the latter " is rich in coniferous 
t\pe- beyond any conuirv except Japan " (A. Gray), but till we 
leach Cahlnrnia these are boreal m type The Atlantic flora has 
also numerous oaks and maples, signalized by tluir autumnal colora- 
tion. 1 liese were abundant in Tertiary Europe, as they are now in 
1 Japan, and represent perhaps a cooler element in the tlora than tluu 
indicated above. Tilt* highlands ot ('entral America and tin* \\r,i 
Indies have preserved a number ot Chino- Japanese types — Ibu coniu, 

| Deutna, Abrha, Ac. not met with elsewhere in the New World. 

i //<’ Meditcrranro Oriental Sub-Region contrasts no less vividlv 
with tlu* Intermediate than the Arctic- Alpine*. It includes 1 he 
Azores and Canaries, the Mediterranean basin, northern Africa as 
iar as the* Atlas and Sahara. Asia Minor, Eeisia and the* emm tries* 
eastward as lar as Sind, being bounded to the* north by the mount. 1 m-. 
which run from tin* Caucasus to the Hindu- Kush, Its extreme* 
richness in number of species (it comprises six-sevenths of flu* 
European flora) and the extremelv re stricted areas oi many of them 
point to a great antiquity. The Mediterranean basin has been, a 
renin* 01 preservation ot Miocene vegetal ion ; the* oleander is said 
to have been found in local deposits ol even earlier age, and the hoim 
oak (Oiun it . s Itex) is the living Representative ot a Miocene ancestor. 
Extensions ot the flora occur southwards on the high mountains 
oi tropical Alriea; Adcnomi pus, a characteristic Mediterranean genus, 
has been found on Kilimanjaro and 2000 m. distant on t Ik* (.‘ameroous. 
Two British plants may be added which both reach North 
Africa : Sanicula curopaca extends from Abyssinia to the Cameroons 
and *-«mi th wards to Cape Colony and Madagascar; Samhuru s f -do tins 
reaches Eganda. The Mediterranean, however, lias apparently 
been a barrier to the southward passage* of the Arctic- Alpine flora 
winch is totally wanting oil the Atlas. The vegetation ot tin* sub- 
region is rich ill shrubs; mvrlle, bay, L istus, /hstacia, . 1 1 lathis , 
heaths in its western portion, and the ground-palm (Chamucvops). 
It is even richer in more herbaceous plants tolerant of a hot summer ; 
giant Umbellitcrae (such as hernia) are especially characteristic 
and yield gum-resins which have long been reckoned valuable. ( )l 
flic [Duo known species ot Astragalus if possesses 800. Evergreen 
oaks and Coniters lorni the forests. Asia Minor has a Liquidambav. 
The A 1 gan tree (Argun? a Sideiox ylon) ,w hich forms forests in Morot eo. 
is a remarkable survivor ot a tropical family (Snpotnrenc). Amongst 
Condors ( ednts is especially noteworthy; it is represented by geo 
graphical races in the north-west Himalaya, in Syria, Cyjmis and 
Ninth Africa. 

: This well-marked subregion lias a deeper interest than tin* 

I botanical. It has been the cradle of civilization, and to it is due the 
majority of cultivated plants. Such are the date in Mesopotamia 
| (li second species of Idiot nix occur-. 111 tin.* Canaries); most European 
! fruits, c.g. the vine. fig. mulberry, cherry, apricot, walnut; pulses, 

! r.g. the be;in, pea and lenlil; pot-herbs, e.g. lettuce, endive, beet, 

1 indish, cress; cereals; and fodder plant* such as luce! lie and carol). 

I p The ( hino- / apanesr Sub-Region. -Of the vegetal ion of China 
1 till recently very little* has been known. In 187 s E'lwcs pointed oui 
that tin* Himalayan avifauna extended into north west China and 
. established the Hnnalo-Chinese sub-region. Shortly atUrwards the 
collections of Prejewalskv continued it for tin* flora. And we now 
know' that, excluding Ihe .southern (topical aiea, it lias the same 
c haracter throughout ihe whole oi China pn»j»er. We may therefore 
regard the Himalayan tlora as a westward extension o! Ihe Chinese 
rather than the* latter as a developi.ueiit of 1 lie* former. OI four 
genera which I looker singles out as Hu* largest in Sikkim, in China 
Cnrydahs has 70 spei ie S , Saxifraga 58. Rediuilans 1 2c.», and Primula 
77. Ol Rhododendron there ait* 1 pj species. L’p wards of 8000 
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|jaK!s .n< known out n a probable total of not less than 12,000. 
.uni ol llmsc mole than li.ilf a»e endemic. 1'he number ot speiies 
lo a genii'-., ], is only hall that found m other large areas. This 
aggregation ol genera and of endemic species is characteristic ot the 
i lrcumteri uljal portions «>f the earth's land surlace ; the expansion 
"t 1 lie one and lh<‘ lurther advance ot the other is arrested. The i 
nib-region is probably sharply tut oil troni the Intermediate. 
Vlaxinn »u n / Lnds that 40 ° (l ol the plants ot Manchuria are comiuoii 
:o Kiiiojn .old Asia, but the proportion falls sharply to 10 '\ t in the 
>- ase of J.ipiu. Its connexion with the Meilit et 1 aimo-Oi lental sub- 
region is nil more remote. China has no Cistus or heath, onlv a 
-ingle h.iitla, while Astiagalus is reduced to 45 species. There arc; 

1 w o spec n s of Ristana and lour ot J .iquidambar. The allimtv tec 
Atlantic > orth America is stronglv marked as it lias long been known 
lo be 111 | iji.ui. China lias <>o species of Querent, 45 ol Vitis, 2 ol 
iestithis, 42 ni Acer, 44 Magtiohaieuc (including Uvo species ol 
l.n wdeiid. on), 12 Anonac c.n-, 71 Tei nsiioeiiuacejie (including the | 
.ea-pl.tn! i, and 4 ol C/cehici, which has .1 solitary western represen- 
tative in Madeira, Ltachyeai pus and Rhapis are characteristic 
pal' ' -, end Cvcadeae are represented bv Cvtcn. 

> I he Mexico- American Sub-Rt gion has as its northern boundary 
ihe p.ii.dlrl ol lat. 40 1 ' as far as New Mexico and then northwards 
lo tin I '.icihc coast at lat. jo~ J . The eastern and western halves 
arc- com lasted in climate- - 1 lie* foimei being iuoisl and the Litter 
drv — and have been distinguished bv some zoologists as distinct sub- 
regions. They arc* in fact in some degree* comparable to sub-regions 
i and 4111 llie Old World. The absence of marked natural boundaries 
make, any prei ise noith and south limitation difficult. Jiut it has 
been a venire of preservation ot the Taxodieae, a tribi* of ('oniferae 
>f great antiquity. Taxodmm (with single* species in China and ! 
Mexico) is represented by the- decieluenis e.yjrress ( /’. dish chum), 1 
wJuvii e:. ic-nds from Florida to Texas. The two species ot .S cquuia, 
its " Wi ilingtonia " (.S', gigantea) and the redwood (.S', srm penmens). 
aie eontiueel to California. In the eastern forests the jji c\ aiciice ol 
Magin ili.u eae anel of Ctcthra and Rhododendron contimres Ihealluine »• 
with eastern Asia. Florida dcines a tropical element irom the 
A 11 title s. Amongsl palms tire Corypheae are representeel by Sahel 
and Ihunn.x, and tlie*re is a solitary /.anna amongst Cveads. Tin* 
western elrv are.es have* the old world leguminous Ash drains and 
Eiosopw (Mesquit), l)irt are esporiallv eli.irac't erized by tin* nortli- 
wdrcl extension ot tin* new-world tropical Cartaceac, .Mawniithu ia, 
''nrus and Opuntia, by siiccuh'Tit Ainarylhdeae sinh as Agave (of 
w tin'll the so called “ American aloe* " is a type), and by arbotesrent 
! iliac c-.m- (Yuttn). Amongst palms Washingtonia, Jhnhra and 
/ ; ethea (all ( oi’vplreae) replace the eastern genera. On the west 
coast C u presents Liwsomana replaces the northern 7 huya gigantea, 
.ml a lauri I (// mhclhtlaria ol isolated nihility) hums loresls. 
California and Arizona have eacli a species of I'latanus, a elving-oul 
genus, h'lsewlierc* it is only rej)rc*sentc*d bv /*. occidentals, the 
l.e,v*si tre-e of the* Atlantic forests from Maine to Oregon, and bv 
R. onentahs in the* eastern Mediterranean. Otherwise the Califor- 
nia o flora is entirely deficient 111 tire characteristic features ol 
thiu ot eastern North America. Nor, with perhaps the interesting 
excepl ion ol Castanopsis 1 hrysophylla, the solitary representative 
in the New World of an east A ual ir genius, which ranges from Oregon 
to i aliforniti. has it any allinity with the Chino Japanese sub region, 
iis closest connexion is with the South American Andinc*. 

11. Tin-: Tkopicai. Kkc.ion, The peimanonce of continents and 
grc*at oceans was litsl insisted upon bv J. T). Dana. bul. as already 
stated, has later received support on purely physical grounds. It 
precludes the explanation of any common features in the dissevered 
portions ot the tropical area of vegetation by lateral coinmuni- | 
cations, and throws back their origin to the remotest geological 
antiquity. In point of fact, resemblance is in the main con- j 
lined to the higher groups, such as families and large gcm-ia; the- j 
smaller genera and species aie entirely different. No genus or 
pecics of palm, for example, is common to the < )ld and New Worlds, j 
I he ancient broad-leaved C.y nninsperm (Inchon has a few surviving 
spctics scattered through tile tropics of both worlds, one reaching 
Polynesia. 

1. African Sub Region. -Western Arabia must be added to the 
African continent, which, with this exception and possibly a former 
i.uiopean ( onnexion 111 the far west, lias had apparently fiom a 
very early period an almost insular character. Bent ham remarks 
( foam. Linn. Soc. xiii. 492) : “ Here, more perhaps than in any other 
pail of the globe, in Compositae as 111 so many other orders, we may 
ItiiicV we see the scattered remains ol ancient races dwindling 
down to their last representatives." It is remarkable that the 
characteristic features ot the Miocene flora, which in other parts 
of the wot id have spre ad and developed southwards, are conspicu- 
ously absent from tin; African tropical llora. It has no Magnolia- 
cviic. no maples, 1 omaceae. or Vxcciniaceae, no Rhododendron 
and no Abie! meat*. Perhaps even more striking is the absence of 
Pupnliferac ; Quercus, in particular, which lrom Tertiary times has 
bei ii a conspicuous northern type and 111 Malayan tiopic.nl conditions 
has developed others which are widely divergent. Palms are 
strikingly deficient : there are only three out of 79 genera of Areceae, 
and the Corypheae are enfircly absent. Put including the Mas- 
cn renc Islands and Seychelles the Borasxeac are exclusively African. 
Aroideae are poorly represented compared* with either South 


America or Malays. A peculiar feature in which tropical Africa 
stands alone is that at least one fifth and probably more of the 
species are ( (million to both sides of the continent and presumably 
si retell right acioss it. A11 Indian element derived irom the north 
east is most marked on the eastern side: the Himalayan Gloriosa 
wTll suffice as an example, and of more tropical lyjies Phoenix and 
Calamus amongst palms. Ihe lores! flora of Madagascar, though 
including an endemic family Chlaunaccac, is essentially frojncai 
African, and the ujjland flora south temperate. 

2. 1 he lndo-Malayan Sid) Region includes the Indian and Malayan 
peninsulas, Cochin-China and southern l hina, the Malayan Archipel- 
ago, and Philippines, with New Guinea and Polynesia, excluding the 
Sandwich Islands. Pmhubly in point ol number ol species tin* pre- 
ponderant family is Orchideac, though, as Hemsley remarks, they 
do not “ give diameter to the scenery, «>r constitute the bulk ol the 
vegetation." In Malaya and eastward the forests are rich in arbor- 
escent ligs, laurels, myi ties, nutmegs, oaks and bamboos. Diptero- 
carpeae and Ncpcnthsceue only extend with a few outliers into the 
Aim an sub- region. Screw pines hav e a closer connexion. Coin- 
pusilae aie deficient. Amongst palms Are* eae and Calamcac* arc 
preponderant, t'va.als are repiesented by Cycas itself, which 111 
several species langcs fiom southern India to Polynesia. in India 
proper, with a drver climate, grasses and Leguininosae take the lead 
in ihe number of species. lhit it has few distinctive botanical 
features. in tlu* iioith-vvest it meets the* Mcditevranro-Oriental 
and 111 the 1101 Ill-east the Chino- j afnintse sub- regions, while south 
India and Ceylon have icccived a Malayan cont 1 llmtion. lleng.i. 
has no Cm as, oaks or nutmegs. Apart from the occurrence of Cycas. 
the Asiatic character of the Polynesian llora is illustrated by the 
distribution of Meliaccac. C. de Candolle linds that with one* excep- 
tion the species belong to gciieia represented 111 one or other of the 
Indian peninsulas. 

4. I he South American Sub Region is perhaps richer 111 peculiar 
and distinctive types than either ol the preceding. As in the* lndo- 
Malayan sub-i egion, epiphytic orchids are probably most numerous 
jn point of species, but the genera and even sub t lilies are far more 
restricted 111 their range than 111 the Old World; 4 sub-tribes with 71 
genera ol Vundeac an* confined to South Ameiic.i, though varying 
in range of climate and altitude. Amongst ai igneous families 
Leguminosae and luijih orbiaceae are prominent; Jievea belonging 
lo the lattei is widely distributed 111 various spei les 111 Ihe Amazon 
basm, and yields Para and other kinds of rubbei. Amongst Kubia- 
o.Le, Cnuhoneae with some outlieis in the Old World have their 
Ik adquarters at cnolri levels. In P»ra/il the myrt les are represented 
bv ‘‘monkey-pots" (Lecyt ludcae). Nearly related to myrtles are 
Melastomacccie which, poorly represented in the Old World, have 
■ •.I lamed here so prodigious a development 111 genera and species, 
that Hall looks upon it as the seat ol origin of the lamily. Amongst 
Tcriistinemiaceae, tin* singular Maicgtav le.ic* are endemic. So also 
are the Vnchvsuu cac allied u» the "milkworts." Cue taceae are 
widely spread and 1 m > 1 1 1 notihwuids and southwards extend into 
I tempeial c regions. Si rew pines an* replaced by tin* nearly allied 
Cyclanthaceac. The Amazon basin is the richest area m the world 
in palms, of which the 1 (Konicao are (onlined to South America, 
except the coco-nut , which has perhaps spread thence into Polynesia 
and eastward. Ihe singular shrubby Amarylhds, Vellozieae, are 
cmiinoii to tropical and Smith Africa, Madagascar and Brazil. 
Aioids, ol which the tribes are not lestiicted in their distribution 
have two laige endemic genera. Philodendron and el nth union 
Amongst C ycads, /anna is confined to flu* New Wot Id. and amongst 
Conifers, Arauc aria , limited to the southern hemisphere, lias scarcely 
less antiquity; Pinus reaches as Jar south as Cuba and Nicaragua. 

'flie llora of the Hawaiian Islands lias complicated relations. 
Out of tlie iSou indigenous plants, «Su are endemic, but Hillcbrand 
finds that a large number arc ol American affinity. 

111 . Thk Souih TiiMUKRvrK Km. ion contrasts remarkably with 
the northern. Instead of large continuous areas, in which local 
characteristics sometimes blend, it occupies widely dissevered 
territories in which .speciuli/aiioii, intensified by long separatum, lias 
moxllv ettaced the ]»ossibilitv of comparing species and even genera 
and compels us to seek tor points ol contact m groups of a li’gher 
order. The resemblances consist, in fad, not so much in the exis 
fence of one general 1 -cies running through the regions, as is the cast* 
with the northern llora, but 111 the presence ol peculiar type-,, such as 
those belonging to the families Kestiaceae, Froteaceae, Tneaceae, 
Mutisiaceae anil K 11 taceae. 

I. / he South African Sub Region has a flora richer perhaps in number 
of sjiecies than any otiur; and these are often extremely local and 
restricted m area. It exhibits 111 a marked degree the density ol 
species which, as already pointed out, is explicable by the arrest of 
further soul hern expansion. Hemsley remarks that " the northern 
genus Erica , which covers thousands of square miles in Buropc 
with very lew species, i.s rej)rc*si*nt(*d by hundreds ol species in a 
comparatively small area in South Alrica." There is ail interesting 
connexion with Kuropc through the so-called Iberian flora. lien- 
tham (Pres. addr. Linn . .Soc., 1809, p. 24) points cm L that " the west- 
Kuropean species ol Iirita , (a nisteae. Lobelia , Gladiolus , <S:c., are 
some of them more nearly allied to corresponding Cape species than 
they are to each other; and many of the somewhat higher races / 
groups of species and genera, have evidently diverged from stocks 
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now unrepresented anywhere but in South Africa.” This flora 
extemls trorn Ireland to the Canaries and reappears on the highlands 
ot Angola. < 'n the eastern side the southern flora finds representa- 
tives m Abyssinia, including Protea , and on the mountains of equa- 
torial A trie a, Calvdendion eapense occurring oil Kilimanjaro. This 
is t lit* most northern representative of the Kutacemis Ihosmeae, 
which are replaced in Australia by the Boronieae. flu- Proteaceons 
genus, T'ainea , occurs in Angola and Madagascar. The character- 
istic genus Pehn gomum has a lew Mediterranean representatives, 
and one e\ en occurs in Asia Minor. In .ill these iases it is a nice 
question whether we are tracing an asc Hiding or descending stream. 

J >arwin thought that the migration southwards would always be 
preponderant (Ongin of Spec its, sth ed., ^58). Other characteristic 
features ot the flora are the abundance ol Compositae, Asclej»iadeae, 
an«l ]>etaloid Monocotyledons geuerallv, but especiallv Oivhuh-ar 
(terrestrial species predominating) and Indaceae. There is a marked 
tendency towards a succulent habit. The marly related Ficoidcac 
replace the new-world Cactaceae, but the habit of the latter is siinu 
lated by lleshv Euphorbias and Asclepiads, just as that ot Active is 
bv the liliaceous Aloe. South Africa has only two palms (Phoenix 
en I H vphaene) . In th.e tinetaceous W’chiitschia it possesses 
vegetable type whose extraordinary peculiarities make it seem 
amongst contemporary vegetation much as some strange and extinct 
animal form would it suddenly endowed with lile. Pointers are 
scantily represented by Call tins and Podoem pus , which is common to 
all tluv'- sub-regions: and Cvcads bv the endemic knee phalartos i 
and Stiii:.;ei hi. ! 

2. Tly Australian Suh-Rrgion consists of Australia, Tasmania, ; 
New Caledonia and New Zealand, ami, though partly lying within 
the tropic is most naturally treated as a whole. They are linked 
together by the presence ot Prote.ueac and ot Kpacride.xo, which 
take the plate ot the nearly allied heaths in South Atrica. The most 
dominant order in Australia is Leguminosae, including the acacias ! 
with leal like phyllodes (absent in New Zealand). Mvrlaceae comes 1 
next with Fucn!\ plus, which terms three-fourths of the loresls, and 
Mtlalfiinr, both are absent trom New Caledonia and New Zealand; 
a lew species ot the tormer extend to New Guinea and one ot the 
latUr to Malaya. CupulilVrae are absent ext ept Tagus in Australia 
and New Zealand. The so-called “ oaks ” of Australia are (V?\ Ital- 
ian, which also occurs in New Caledonia, but is wanting in New 
Zealand. I'he giant rushes Xanthon hoea and Kmgia are peculiar 
to Australia. Palms are poorly represented in the sub-region and 
are ot an Indo Malayan type. Amongst Conifers, PodomipH s K 
tound throughout, Agathi s' is common to \ustralia, New /••aland 
and New Caledonia; Araucaria to the first and last. Of Cvtads, 
Australia and New* Caledonia have ('was, atul the former the endemic 
Marmzanna and Hfuenia. 'I'he Australian land-surlace must be 
of great antiquity, possibly Jurassic, and its isolation scarcely less 
ant'ient. Ill Lower Kocene times its flora appears to have been 
distinctly related to the existing one. -Little conlidt nee can, how ever, 
be placed in the i* lent if u. at ion of Prof e.u eons or, indeed, of any 
distim tively Australian plants in Tertiary deposits in the northern 
hemisphere. The Australian flora has extensions at high levels in 
the tropics; such exists on Kinabalu in Borneo under the equator. 
The Proteaceons genus Ilclnia reaches as tar north as China, but 
whether it is starting or ri turning must as in other cases be left ail 
open question. 

While the tlora of New Caledonia is rich ill species (3000), that ol 
New Zealand is poor (1 j«»o). While so many conspu non-, \ustralian 
elements are wanting in New Zealand, one-eighth of its flora belongs 
to South American genera. Kspeuully noteworthy are the Andine 
Ataena , Cunnera , Fuchsia and Calico! aria. Bv 7 the same palh it 
has received a remarkable contribution from the North Temperate 
Region; such familiar genera as Ranunculus , Fpilohinm and Veronica 
form more than y u „ ot the flowering plants. And it is interesting 
to not*- that while the tropical forms of Querent tailed to reach Aus- 
tralia from Malaya, the temperate Feigns crept in by a back door. 
Three-quarters ot the native species arc? endemic; they seem, however, 
to b** cpiite unable to resist the invasion ot new-comers, and already 
600 plants ot foreign origin have succeeded in establishing themselves. 

The A ml me Sub- Region extends trom Peru to the Argentine and 
follows roughly the watershed ot the Amazon. In the New World, 
as already explained, the path of communication between the* north- i 
rrn and southern hemispheres has always been more or less open, and 
the temperate flora of -outfttittn America does not exhibit the isolation 
characteristic of the southern region of the old World. Taking, 
however, the Andean flora as typical, it contains a very marked 
endemic element; Ball fin-is that half the genera and four-fifths <>t 
the species are limited to it; on the other hand, that half the species | 
of GamopetAl£& belong to cosmopolitan genera such as \aUriana , 
Gentiana , />’ * rttf-U- atkl Gnaphahum. 'The relation to the other 
sub-regions is Bricoae an- wholly absent, and it lias but a 

single Epacrid in Ftiegia. Prote.iccae are more marked m Giterina 
and Embothrium. Of Kestiaceac, a single Teptocarpus has been 
found in Chile. On the other hand, it is the headquarters ol Muti- 
siaceae, represented in South Africa by such genera as (Hdenbitrgia 
and (n-rhera and by Frit hoeline in Australia. Tropaeolum takes the 
place ot the nearly allied Soutli African Pelargonium . 1 There has 
been an interchange between it and the Mexico-American sub-region, 
but as usual the northern ha- been preponderant. Prosopis extends | 


to the Argentine; other characteristic genera are Oenothera, Codetta 
Collomia , Ueliotropntm and Fntnchium . In the ascending stream 
may be mentioned — Larrea, a small genus ot /ygophylleae with 
headquarters in Paraguay and C hile, of which one species, L. 
mexieana , is the creosote plant of the Colorado desert, where it 
forms dense scrub; Aeacna ; the Loasaceae, ot which Alent'ehu 
reaches North America, Petunia and Lippia. Compositae compose 
a quarter of the Andean flora, which is a greater propot I ion than in 
any in the world. Haccharis , with some 250 sperms, ranges over the 
whole continent from the Straits of Magellan and, with seven species, 
to California. Melastomaccae, copiously represented in tropu.al 
America, are more leebly so in Peru ami wholly wanting in Chile. 
A lew Cactaceae extend to Chile. Ol Cupulilera«\ Ouertits in three 
species only reaches Colombia, but T'agits, with only a single one in 
North America, is represented by several from Chile soul hw arils and 
thence extends to New Zealand and Tasmania. *1 he Magnoliaceous 
genus Drnnv'i , with a single species in the new world, follows the same 
track. Bromeliaceae are represented by Rhodostot hvs and the tem- 
perate Puva. Palms as usual are few 7 and n<d nearly related. 
Wettmia occurs in Peru, Trithrmax in Chile with the monolypic 
Jubaea, Jituma , also mouotypic, is confined to Juan Fernandez. 
Amongst Coniterae Podocarpit t is common to this and preceding 
sub-regions; Liboeedvu s extends from Calilornia to New Zealand 
and New Caledonia; F'ttzrova is found in Chile and Tasmania; and 
Araueana in its most familiar specie's occurs in (dole. 

p The A atari tu -Alpine Region is the complem nt of the Arctic- 
Alpine, but unlike the latter, its scattered dislribut 1011 over numerous 
isolated points of land, remote trom great continental areas, lrom 
which, during migrations like those attending tin- glacial period in 
the northern hemisphere, it could have? been lecruited, at once 
accounts for its limilcd number of species and then contract < d 
range; 111 the world. On the whole, it consists *>f local species ol 
some widely distributed northern genera, such as ( are \ , Ron, Ramni- 
inlits , <Ac., with Alpine types ot strictly south temperate genera, 
characteristic of the separate localities. 'The monolypic Pring- 
lea anhsioibu/na, the " Kerguelen Island cabbage,” has no near 
ally in the southern hemisphere, but is closely related to the northern 
CoiJilearia. 

Smh a summary of the salient facts in the geographical 
distribution of plants sufficiently indicates the tangled fabric 
of the earths existing floral covering. Its complexity reflects 
the corresponding intricacy of geographical and geological 
evolution. 

If the surface of the globe had been symmetrically divided 
! into sea and land, and these had been distributed in bands 
| bounded b\ parallels of latitude, the character of vegetation 
■ would depend on temperature alone; and as regards its aggre- 
I gate mass, we should find it attaining its maximum at the 
| equator and sinking to its minimum at the poles. Under such 
circumstances the earth’s vegetation would be very different 
from what it is, and the study of plant distribution would be a 
simple affair. 

It is true that the earth’s physical geography presents certain 
broad features to which plants are. adapted. But within these 
there is the greatest local diversity of moisture, elevation and 
isolation. Plants can only exist, as Darwin has said, where 
they must , not where they can. New Zealand was poorly 
stocked with a weak flora; the more robust and aggressive one 
j of the north temperate region was ready at any moment to 
I invade it, but was held hack by physical barriers which human 
! aid has alone enabled it to surpass. 

Palaeontological evidence com lusivfly proves that the surface 
1 of the earth has been successively occupied bv vegetative forms 
I of increasing complexity, rising lrom the simplest algae to the 
most highly organized flowering plant. We find the ultimate 
explanation of this in Liu* facts that all organisms vary, and that 
their variations are inherited and, if useful, perpetuated. 
Structural complexity is brought about bv the superposition 
of new variations on preceding ones. Continued existence 
implies perpetual adaptation to new conditions, and, as the 
( adjustment becomes more refined, the corresponding structural 
organization becomes more elaborate. Inheritance preserves 
what exists, and this can only be modified and added to. Thus 
Asclepiadcae and Orchideae owe their extraordinary floral 
complexity to adaptation to insect fertilization. 

All organisms, then, are closely adapted to their surroundings. 
If these change, as we know they have changed, the organisms 
must change too, or perish. In some cases they survive by 
migration, but thi* is often prohibited by physical barriers. 
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These, however, have often protected them from the com- 
petition of more vigorous invading races. Eagus, starting 
I mm the northern hemisphere, has more than held its own in 
Europe and Asia, but has all hut died out in North America, 
finding conditions favourable for a fresh start in Australasia. 
The older types of Gvmnosperms are inelastic and dying 
out. Even Finns has found the task of crossing the tropics 
insuperable. 

The whole story points to a general distribution of flower- 
ing plants from the northern hemisphere southwards. it 
confirms the general belief on geological grounds that this 
was the seat of their development at the dose of the Mesozoic 
era. It is certain that they originally existed under warmer 
conditions of climate than now obtain, and that progressive 
refrigeration has supplied a powerful impulse to migration. 
I h(' tropics eventually became, what thev are now, great areas 
ol preservation. The Northern Temperate Region was denuded 
of its floral wealth, of which it only retains a comparatively 
scanty w rede. High mountain levels supplied paths of com- 
munication for stocking the South Temperate Region, the 
floras ol which were enriched by adapted forms of tropical tvpcs. 
Such profound changes must necessarily have been accompanied 
by enormous elimination; the migrating hosts were perpetually 
thinned by falling out on the way. Further development was, 
liowevei , not stopped, but in many cases stimulated by migra- 
tion and settlement in new' homes. The northern Quercia*, 
arrested at the tropic in the New World, expanded in that of 
the Old into new and striking races. And it cannot be doubted 
that the profusion of Mclastnmacoac in South America was not 
derived from elsewhere, but the result of local evolution. There 
is some evidence of a returning stream from the south, but as 
Hooker and A. de Candolle have pointed out, it is insignificant 
as compared with the outgoing one. Darwin attributes this 
to the laet that the northern forms were the more powerful ’’ 
(Origin of Species, 5th ed., p. 458). 

The result of migration is that races of widely different origin 
and habit have had to adapt themselves to similar conditions. 
This has brought about superficial resemblance in the floras of 
different countries. At first sight a South African Euphorbia 
might be mistaken for a South American Cachts , an Aloe for 
an Agave, a Seuecio for ivy, or a New Zealand Wronica for a 
European Salicornia . A geographical botany based on such 
resemblances is only in reality a study of adaptations. The 
investigation of these may raise and solve interesting physio- 
logical problems, but throw no light on the facts and genetic 
relationship which a rational explanation of distribution 
requires. If we study a population and sort it into soldiers, 
sailors, ecclesiastics, lawyers and artisans, we may obtain facts 
of sociological value but learn nothing as to its racial origin and 
composition. 

in the attempt that has been made to map out the land 
surface of the earth, probable community of origin has been 
relied upon more than the possession of obvious characters. 
That sub-regions framed on this principle should show inter- 
relations and some degree of overlapping is only what might 
have been expected, and? in fact, confirms the validity of the 
principle adopted. It is interesting to observe that though 
deduced exclusively from the study of flowering plants, they 
are in substantial agreement with those now generally adopted 
by zoologists, and may therefore be presumed to be on the 
whole “ natural." 

An mourriKS. —A. <le Candolle, I n Geographic hnlanitjitr raisnmu'e, 
(Paris and Geneva, T.S55); A Grisohnrli. /.a T 'cgttation du globe, 
transl. by 1 ’. de Tchihaicluf (Paris. 1875); Engler, Yersuth enter 
Bntirirklwi-^gescluilitc drr Pflan re a writ (Leipzig, 1S70 1882); Oscar 
Prude, Month l de geographic holaniqur, transl. bv G. Poirault (Paris, 
1807); A. F. \V. Si lumper. Plant Geography, transl. bv W. K. lusher, 
(Oxford, mop. (W. T. T.-D.). 

PLANUDES, MAXIMUS (c. T260 -13^0), Uvzantine grammarian 
and theologian, flourished during the reigns of Michael VIII. 
and Andronicus II. Pnkieolngi. lie was born at Nicomcdia 
in Pithy nia, but the greater part of his life was spent in Con- 
stantinople, where as a monk he devoted himself to study 


and teaching. On entering the monastery he changed his 
original name Manuel to Maximus. Planudes possessed a 
knowledge of Latin remarkable at a time when Rome and Italy 
were regarded with hatred and contempt by the Byzantines. 
1^3 this accomplishment he probably owed his selection as one 
of the ambassadors sent by Andronicus II. in 1327 to remonstrate 
with the Venetians for their attack upon the Genoese settlement 
in Pera. A more important result: was that Planudes, especially 
by his translations, paved the way for the introduction of the 
Greek language and literature into the West. 

lie was the author of numerous works; notably a Greek grammar 
in the ionuoi <pii\sti«>n and answer, like the 'V.gwrhg-ciraoi Moseliopuhis, 
with an appendix on the so-called " political ” verse; a treatise on 
syntax; a biogiaphv of Aesop and a prose version of the fables; 
scholia on certain Greek authors; two hexameter poems, one a eulogy 
of Claudius Plolemaeus, the other an account ot the sudden change 
of an ox into a mouse; a treatise on the method of calculating in 
use amongst the Indians (ed. C. J. Gerhanll. Halle. 1805) ; and scholia 
to the fust two honks of llie Aiithmetic of Diophantus. His numinous 
translations from the Latin included Cicero's Somnium Stipionis 
with the commentary of Mncrohius : Caesar's Gallic l Var\ Civ id's 
Hercules and Metamorphoses ; Poet ins, De consolntionc philosophuie\ 
Augustine, J)r t\ nutate. These translations were very popular 
during the middle ages as textbooks for the study of Greek. It is, 
however, as the editor and compiler of the collection ot minor poems 
known l»v Ins name (see Anthology : Greek) lhat he is chiefly 
remembered. 

See Fabric ins, Bibliotheca graced , ed. Harles, xi. 68 2; theological 
writings in Mignc, Patrologia graeca, cxlvii.; correspondence, ed. 
M. Tteu (1890), with a valuable commentary; T\. Krumhacher, 
(resell ichte dvr byzanti nischni l.itteratur (1897); J. E. Saiulys, Hist, 
of Class. Sc hoi. (1900), vol. i. 

PLAQUE, a French term for a small flat plate or tablet, 
applied particularly to rectangular or circular ornamental 
P kites or tablets of bronze, silver, lead or other metal, or of 
porcelain -or ivory. Small plaques, plaquettes , in low relief in 
bronze or lead, were produced in great perfection in Italy at 
the end of the l 5th and beginning of the 16th centuries, and 
were usually copies of ancient engraved gems, earlier goldsmith 
work and the like. 

j PLASENCIA, a city of Spain and an episcopal see, in the 
j north ol the province of ( aceres. Pop. (i9»o), 8208. Plaseneia 
; is situated on the river Jertc, a sub-tributary of the Tagus, 

| and at the foot of the sierras ot Bejar and Vera. The place 
I has some interest on account of its fine walls, built in 1197 by 
j Alphonso VIII. ol ( astile, and its cathedral, begun in 1498, a 
I favourable specimen ot the ornate Gothic of its period. The 
| Ilieronyinite convent of Yustc, the scene of the last yqprs ol 
the emperor ('harles V. (1500-1558), is 24 m. east. 

PLASSEY ( Paid si), a village of Bengal on the river Bhagi- 
rathi, the scene of Clive’s victory of the 23rd of June 1757, 
over the furies of t he nawab Suraj-ud-l)owlah. The fall of 
Calcutta and the “ Black Hole ’’ atrocity led to instant action 
■ by the East India C ompany, and Hive, with as many troops as 
: could be spared, undertook a campaign against the nawab, and 
soon reoccupied Calcutta. Long and intricate negotiations, 
or rather intrigues, followed, and at the time of the battle the 
loyalty of most of the nawab’s generals had been effectually 
undermined, though assistance, active or passive, could hardly 
| be counted on. With this doubtful advantage, ('live, with 
I 1100 European and 2100 native soldiers, and jo held pieces, 
i took the held against the nawab, who bad 50,000 men, 54 heavy 
! guns, and some French artillery under M. de St Frais. Only 
the river Bhagirathi separated Clive’s little lone from the 
entrenched camp of the enemy, when the English leader, for 
once undecided, (Tilled a council of war. Clive and the majority 
were against fighting. Major Eyre Cootc, of the 59th Foot, and 
a few others tor action. Conte's soldierly advice powerfully 
impressed (live, and alter deep consideration he altered his 
mind and issued orders to cross the river. After a latiguing 
march, the force bivouacked in a grove near Plassey early on 
the 23rd. The nawab's host came out of its lines and was 
drawn up in a huge semicircle almost enclosing the little force 
in the grove, and St Frais’ gunner.-, on the right* wing opened 
fire. Clivfc replied, and was soon subjected to the converging fire 
of 50 heavy guns. For hours the unequal fight was maintained, 
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until ii rainstorm stopped it. The F'nglish covered up their 
guns, hut the enemy took no such precaution. ,\Iir Mudin, the 
onlv loyal general of the nawab's army, thinking that Clive’s 
guns were as useless as his own, made a disastrous cavalry 
charge upon them; he lost his own life, and his colleagues tluti 
had the game in their hands. Mir Jagar persuaded the 
nawab to retire into the entrenchments. St Fra is stood fast 
until one of (live s officers, Major Kilpatrick, successfully 
drove him in. Clive followed up this success by cannonading 
the camp at close range. But the rank and tile of the native 
army, ignorant of the treaeherv of their leaders, made a furious 
sortie. For a time Clive was haul pressed, but his cool general- 
ship held its own against the undisciplined valour of the enemy, 
and, noticing Mir (ag.u’s division in his rear made no move 
against him, he led his troops straight against the works. 
Alter a short resistance, made chiefly by St Frais, the whole 
ramp fell into his hands. At a uM of 23 killed and 4*; wounded 
this day's work dei ided the fate of Bengal. The historic grove 
of mangoes, in which ( live encamped on the precious night, 
has been entirelv vaslud away by changes in the course of the 
river; but other relies of the day remain, and a momimeiT has 
recent lv been cre< ted. 

PLASTER, a mixture of lime, hair and sand, used to cover 
rough walling of lathwork between timbers (see Pt. aster- 
work); also a tine white plaster of gypsum, generally known 
as “ plaster of Paris.” The word (also as “ plaister ”) is used in 
medicine of adhesive mixtures employed externally tor the 
protection of injured surfaces, for support of weak muscular 
or other structures, or as counter-irritants, soothing applicat ons, 
&r. The ultimate derivation of the word is the Gr. tfnrXao-Tfjoi' 
or tfiTrXiUTTov in the medical sense, from tY, on, and irAucrtrciy, 
to daub or smear. 

PLASTER OF PARIS, a variety of calcined gypsum (calcium 
sulphate) wbii h forms a hard cement when treated with water 
(see Cement). The substance obtained its name in consequence 
of being large lv manufactured in the neighbourhood of Paris. 

PLASTER-WORK, in building. Plastering is one of the 
most ancient of handicrafts employed in connexion with building 
operations, the earliest evidence showing that the dwellings of 
primitive man were erected in a simple fashion with sticks and 
plastered with mud. Soon a more lasting and sightly material 
was found and employed to take the place of mud or slime, and 
that perfection in the compounding of plastering materials was 
approached at a very remote period is made evident by the 
fact that some of the earliest plastering which has remained 
undisturbed excels in its scientific composition that which we 
use at the present day. The pyramids in Egypt contain plaster- 
work executed at least four thousand years ago (probably much 
earlier) and vet existing, hard and durable, at the present time. 
From recent dis< overics it has been ascertained that the principal 
tools of the plasterer of that time were practi<ally identical in 
uesTn. Tiape and purpose with those used to-dav. For their 
finest work the Egyptians used a plaster made from calcined 
gypsum je.'T like the ” plaster of Paris ” of the present time, 
and their methods of plastering on reeds resemble in every way 
our “ lath, plaster, float and set ” work. Hair was introduced 
to strengthen the “ stuff,” and the whole finished somewhat 
under an inch thick. Very early in the history of Greek archi- 
tecture we find the use of plaster of a fine white lime stucco. 
Such has been found at My enae. The art had reached perfection 
in Greece rimre than fiVe centuries be lore ( hrist, and plaster 
was frequent lv used to cover temples externally and intcrnallv, 
in some cases even where the building was of marble. It formed 
a splendid ground for decorative painting, which at this period 
of Grecian history had rea< lied a very high degree of beauty. 
The temple of Apollo at Bassae, built of yellow sandstone about 
.170 n.c., is an excellent example. Pavements of thick, hard 
planter, stained with various pigments, were commonly laid in 
Greek temple;*. The Roman architect Vitruvius, in his hook on 
arch it e« ture written about ift i?.c\, gives detailed information 
concerning the methods of making plaster and the fnanner of 
using it. “ The lime kised for stucco,” he writes, “ should be 


1 
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of the best quality and tempered u long time be tore it is 
wanted for use. The Greeks, besides making their stucco 
work hard with thin coats of marble-dust piaster polislad with 
chalk or marble, caused the plaster when being mixed to be 
beaten with wooden staves by a great number of men. Some 
persons cutting slabs of such plaster from ancient walls us" 
them for tables and mirrors.” Pliny the elder tells us tha< 
no builder should employ lime which had no; been slaked at 
least three years,” and that “ the Greeks used to grind thei: 
lime verv fine and beat it with pestles of wood.” In England 
the walls of large houses and mansions were lonnerlv plastered 
above the wainscoting and coloured, while the ornamente. ■ 
plaster ceilings of the time of Henry VIII., Elizabeth and 
James I., arc still the admiration of lovers of the urt. Still earlic 
specimens of the plasterer's skill are extant in the pargeted and 
ornamented fronts of half- timbered houses. With regard to the 
smaller buildings, comprising small dwelling-houses and cot- 
tages, the general applic ation of plaster is of comparatively late 
date; for wainscoted walls and boarded ceilings or naked joists 
alone are frcquentlv found in houses of not inon than a centurv 
old both in England and on the (’ontinent. 


In the more common operations of plastering. comparatively 
lew tools and few materials are required, but the workman 
efficient in all branches of the craft will possess a very large 
variety of implements. The materials of the workman arc 
laths, lath nails, lime, sand, hair, plaster of Paris, and a vaiict'- 
of cements, together with various ingredients to form colouring 
washes, &c. 

Woud laths are narrow strips ol some straight grained wood, 
genet ally Kiltie 01 American lir, in lengths ui irom two to lour or 

five tcet to suit the distances at which iho tiinheis <>t 

a lloor or partition are m-i. Laths are about an •nth atninf-. 
wide, and are made in three thicknesses; “ single ’* to in, thick) 

“ lath and a half ” (] in. thick), and “double ” G to S m. thick). 

The thu ker laths should In* used in ceilings, to stand the ext ra strain , 
and the thinner variety in vertical work such as part u ions, except 
where the latter will be subjected to rough usage, in which case 
thicker laths become necessary. Laths are usually nailed with 
a .-.pace ol about $ in. between them <0 hum a kev ior the plaster. 
Laths weir ioimcilvall made bv hand. A large quant itv. however, 
are now made by machinery and are known as sawn lath-, 'those mad" 
by hand being called rent or liven laths. Kent laths give the best 
results, as they spilt in a line \Mlh the grain ol the wood, and an 
stronger and not so liable to twist as machine-made laths, some 01 
the fibres of which are usually cut 111 the process ol sawing. Laths 
must be nailed so as to break joint in bays three 01 four feet wide 
with ends butted one against the other. 1 lv breaking the joints 
of tin* lathing in this way, the tendency tor the plaster to crack 
along the line of joints is diminished and a better key is obtained. 
FA civ lath should be nailed at each end and wherever it crosses a 
joist or stud. All timbeis over three inches wide should be countcr- 
iathed, that is, have a fillet or double lath nailed along the centre 
ujion which the laths are then nailed. This is done to preserve a 
good key lor the plaster. Walls liable to damp arc* sometimes 
bat lened and lathed in order to form an air cavity between the 
damp wall and the plastering. 

Lathing of metal, either of wire or in the form of perforated 
sheets, is now' extensively used on account ol its fire-pi oof and lasting' 
quality. Thet e are very many kinds of this material 
made 111 different designs under various patents, tile c *Jr 
best known in England being the Jhilmil, the liost wick, nfi ’ 

and the Expanded Metal lathing. Thc^ two last-named are also 
widely used in America. 

Lathing nails arc usually of iron, cut, wrought or cast — and in 
the better class of work iliav are galvanized to prevent lusting. 
Zinc nails are sometimes used, but are costly. 

The lime principally used for internal plastering is that calcined 
from chalk or other nearly pure limestone, and is known as fat, 
pure, chalk or rich lime. Hydraulic limes, which are 
iefened to 111 the articles Brickwork and Mortar, are 
also used by the plasterer, chiefly for external work. Perfect 
slaking ol the calcined lime before being used is very important 
as, if used in a partially slaked condition, it will “ blow " when in 
position and blister the work. Lime should therefore be run as 
soon as the building is begun, and at least three weeks should ('lapse 
between the operation of running the lime an i its use. 

Hair is used in plaster as a binding medium, and gives tenacity 
to the material. Ox-hair, which is sold in three qualities, is the 
kind usually specified; but horsehair, which is shorter. Hair 

is sometimes substituted in its stead or mixed with the a 

ox hair in the lower qualities. Good h;fir should be long, strong, 
and free from grease and dirt, and before use must be w'ell beaten 
to separate the lumps* In America, goafs' liair is frequently used, 
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1 hough il is not so strong ns ox-hair. The* quantity used in good 
work is 1 ‘ I » oi hair to j or 3 cub. tt. of coarse stutt. 

Manila nemp iibre lias been used as a substitute for hair. As 
a result m experiments to ascertain its strength as compared with 
« h tu * > ■ ut °ther materials, it was found that plaster 

fn Hair CS s ^ ,s llla ‘^‘ u 'dh Manila hemp Iibre broke at 195 lb, 

r * pins! 0 mixed with Sisal hemp at 150 lb. jute at T45 lb, 
and goat -’ hair at 144J lb. Another test was made in the following 
maiiiiei . Two barrels ol mortar were* made' up ut equal propor- 
tions ot bme and sand, one containing tlu* usual quantity ol goats' 
hair, and the other Manila Iibre. Alter remaining in a dry cellar 
tor nine months the barrels were opened. It was found that the 
ban had been almost entirely eaten away bv 1 lie action ot the lime, 
.aid the mortar consequently broke up ‘and c rumbled quite e.eily. 
The 11101 lar containing the Manila hemp, on the other hand, showed 
gteat cohesion, and required some ottort to pull it apart, the hemp 
Iibre being apparently quite uninjured. Sawdust has been used as 
a substitute lur hair and also instead of sand as an aggregate. It 
c ill cuiable mortar to stand the ellects of liost and rough weather. 
It is usi'iil sometimes lor heavy cornices and similar work, as it 
renders I he material light and strong, 'The sawdust should be 
Used cliv. 

Some 1 (‘marks are made on the ordinary sands for building in 
the nrti< les on I'.uickwokk and Mokiak. Tor line plasterer’s 
S«/iJ work special sands, not hitherto referred to. are used, 

such as silver sand, which is used when a light colour 
and line texture are required. In England this line winter sand is 
procured rhietly from Leighton Ihi/zard. 

1 ' Ot* external work Portland cement is undoubtedly the best 
material 011 account of its strength, durability, and weather resisting 
External Properties. The* first coat or rendering is lrom A to 

Work £ m. thick, and is mixed in the; proportions of from 

one pail ot cement to two ot sand to one part to live 
of sand. The mushing or selling coat, is about , :: i; in. thick, and 
is wotke-d with a hand lloat on the surface ol the rendering, which 
must liiM be well wette’d. 

Stucco is a Lei m loosely applied to nearly all kinds of externa! 
plastering, whether composed ol lime or of cement. At the piesent 
Stucco lime it has fallen into disfavour, but in the; early part 

of the loth century a great deal of this work was done. 
The principal varieties of stucco are' common, rough, trnwclleel and 
bastard. Lenient has largely superseded lime, tor this work. 
Common stucco for external work is usually composed ut one part 
hydraulic lime and 1 1 1 r< *<* parts sand. The wall should be; sulh- 
( icntly lough to !m 111 a key and well w etted to prevent the mois Line; 
being absorbed from Ihe plasteT. 

Rough Stucco is used to imitate stonework. It is woikecl with 
a hand float covered with rough I el 1 , which forms a s.mel surface; 
on the plaster. Lilies are 1'ulecl before* the stutt is set 1o represent 
the* joinls of stonewotk. 'JHuoelled Shnio, the finishing coat of 
ibis weak, consists of three parts sand to two parts fine stuff. A 
very tine smooth surface is produced by means of the hand lloat. 
HusUtul Sham is of similar composition, but less labour is expended 
on it. It is laid oil in two coats with a skimming lloat, scoured oil 
at once, and then trowelled. Coloured Shtiiuz lime; stucco may 
be executed in colours, the desired lints being obtained by mixing 
with the lime 1 various oxides. Black and gie'vs are* obtained by 
using forge* ashes in vai ving proportions, gieens by green enamel, 
reds by using litharge or red lead, and blues by mixing oxide; or 
carbonate ot copper with the other m, aerials. 

Rough cast or Pebble dash plastering is a lough form of external 
plasleung ill much use; lor country houses. In Scotland it is 
termed " hat ling.” Lt is one n| th<‘ oldest forms ot external 
plastering. I11 Tudor times it was employed to till in between the 
woodwork of half-timbered framing. When we'll executed with 
good material this kind of plastering is very durable. Rough- 
casting is pel formed by first rendering the wall or lalhs with a coat 
of weil haired coarse stuff composed eithe r of good hydraulic lime 
or of Portland cement. This layer is well scratched to give a k< v 
ini the next coat, which is also e'omposed nt couise stub knocked 
up to a smooth and uiiifonn consistency. While this coat is still 
soil, gravel, shingle or other small stones are evenly thrown on 
with a small scoop and then brushed ov( j r with thm lime mortar 
to give a uniform surlace. The shingle; is often dipped in hot lime 
paste, well stirred up, and used as required. 

Sg laffita (Italian lor “ scratched ”) is scratched ornament in 
plaster. Scratched ornament is the oldest Joint ol surface decora- 
tion, and at the present day it is much used oil the continent of 
iuii ope, especially in (ieimanv and Italy, 111 both external and 
internal situations. Properly treated, the' work is durable, effective 
and inexpensive. The process is carried out in tins way : A first 
coat or rendering of Portland cement and sand, in the proportion 
ot one to three, is laid on about \ in. thick; then follows the; colour 
coal, sum-times put on in patches of different lints as required 
for the finished design. When this coat is nearly dry, it is finished 
with a smooth-skimming, to J, in. thick, of Parian, selenitic or 
other fine; cement or lime, only as much as can be finished in one 
day being laid on. Then by pouncing Ihrough the pricked cartoon, 
the de'sign is transferred to the* plastered surface. Broad spaces 
of background are now exposed by removing the finishing coat, 


thus revealing the* coloured plaster beneath, and following this the 
outlines ot the re st of the design are scratched with an iron knife 
through the outer skimming to the underlying tinted surface. 
Sometimes the coals are in three diiierent colours, such as brown 
for the first, red for the second, and white or gre-v for the final coat, 
'file pigments used for this work include Indian red, Turkey red, 
Antwerp blue. German blue, umber, ochre, purple; brown, bone 
black or oxide oi manganese for black. Combinations of these 
colours are made to produce; any desired tone. 

Lime plastering is composed of lime, sand, hair and water in 
proportions varying according to the nature of the work to be done. 
In all cases good materials, well mixed and skilfully . 

applied, are essential to a perfect result. Plaster is *1?* 

applied in successive coats or layers on walls or lathing, or 

and gains its name from the number of these coats. “ One coat " 
work is the coarsest and cheapest class of plasteiing, and is limited 
to interior buildings, such as outhouses, where merely a lough 
coating is required tej keep out the weather and draughts. Tins is 
described as “ render " on brickwork, and “ lath and lay ” or " lath 
and plaster one coat" oil studding. “ Two coat " weak is oiten 
i used for factories or warehouses and the less important 100ms ot 
| residences. The first coat is of cnaisc stutt finished fair with the 
■ darby lloat and scoured. A thin coat ol setting stutt is then laid on, 

! and irowelled and brushed smooth. “ Two coat ” work is describee! 
j as " render and set ” on walls, and “ lath, plaster and set," <>» 

I " lath, lay and se't " on laths. “ Three coat " work is usually 

| specified for all good work. It consists, as its name implies, of 

1 three; layers of material, and is described as “ render, lloat and 

j set " on walls and “ lath, plaster, float and set," or " lath, lav, 

; float and set," on lathwork. This makes a strong, straight, sanitary 
coating lor w'alls and ceilings. The* process lor “ three coat ” work 
is as follows: Tor the first ce;al a layer of well-haired coarse* stuff, 

• about A in. thick, is put on with the laying trowel. This is termed 
“ pricking up” in London, and in America " scratch coating." It 
should be laid oil diagonally, each troweltul overlapping the previous 
one. Wln'ii on lalhs the stuff should be plastic enough to be 
worked through the spaces between the laths to form a key, yet 
s i fnm as not to dmp oil. The surface while still soil is .scratched 
with a 1.* Ill to give a key for the next coat, which : s known as the 
sexond or " floating co.it," and is } to in. thick. In Scotland 
tins part of the process is ten nee 1 " straight e*ning " and in America 
" browning," and is performed when the lust coat is dry, so as to 
form a sti aight mm I.m e to j ecoive the.* finishing coal . Tour operation.*? 
are; involved ill laving the second coat, namely, forming the screeds* 
tilling in the spaces between the screeds; scouring the surface; 
keying the fue e* for finishing. Wall screeds are* plumbed and ceiling 
si reeds levelled. Sc reeds are narrow strips ol plastering, caretully 
plumbed and levelled, so as to foim a guide upon which the floating 
rule is 1 tin, thus see ming a perfectly horizontal or vertical surface, 
or, in the case of circular work, a uniform curve. 

The; " filling in." or flanking," consists of laving the* spaces 
between the screeds with coarse stnfl, which is brought Hush with 
the; level of the stiee els with the floating rule*. 

The " scouring " ol the floating coat is ot great importance*, for 
it consolidates the material, and, besides hardening it, presents 
it from cracking. It is done; bv the plasterer with a hand float 
which ho applies vigorously with a rapid circular motion, at the 
same time sprinkling the wmk with water from a stock brush in 
the other hand. Any small holes or ine'qualitics are filled up as 
lie proceeds. The whole surface should be uniformly scoured two 
or three times, with an intcival between each operation of from 
six to twenty-four hours. This process leaves the plaster with a 
close-grained and fairly smooth surface, ottering little or no key 
to the coat which is to follow. To obtain proper cohesion, however, 
a roughened face; is necessary, and this is obtained bv “ keying " 
the surface; with a wire* bnish or nail float, that is. a hand float with 
the point of a nail .sticking through and protecting about £ in. 
sometimes a point is put at eae.li cornel ol the lloat. Alter the; 
floating is finished to the walls and ceilim;, the next part of infernal 
plastering is the miming oi the cornice, lullovvcd by the finishing of 
the coiling and walls. 

The third and tmaleo.it is the "setting coat," which should 
be about J in. thick. in Scotland it is teamed the “finishing," 
and in America the; " hard finish " or " putty coat." Considerable 
skill is required at this juncture to bring the work to a perfectly 
true finish, uniform in colour and texture. Setting stutt should 
not be* applied until tin* final ing is quite firm and nearly dry, 
but it must not be too dry or the moisture will be drawn from the 
setting stuff. 

The coarse si 11 ff applied as the first coat is composed of sand and 
lime;, usually in proportions approximating to two to one, with 
hair mixed into it in quantities of about 1 II) to 2 or 3 cub. ft. of 
mortar, ft should be mixed with clean water to such a consistency 
that a quantity picked up on the point of a trowel holds well 
together and does not drop. 

bloating stuff is of finer texture; than that used f/)r " pricking 
up," and is use*d in a softer slate, enabling it to be worked well 
into the keying of the first coat. A smaller pre.>purtion of hair 
is also used. 

Fine stmt mixed with sand is used tor the setting coat. Fine 
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stuff, or lime put tv, is pure lime which has boon slaked and then 
mixed with water to a semi-tlmd consistency, and allowed to stand 
until it lias developed into a soft paste. Lor use in setting it is 
mixed with tine washed sand in the ratio ot one to three. 

I-\»r cornices and for setting when the second coat is not allowed 
time to dry propci lv, a special compound must be used. T his Is 
oiten “gauged” stult, composed ol three or lour paits of June 
nutty and one part of plaster of Paris, mixed up m small quantities 
immediately beiore use. The plaster in the mateiial causes it to set 
rapullv. but it it i« present in too large a proportion the wotk will 
crack m setting. 

The hard cements used lor plastering, such as Parian, Keene's, 
and Marlins, are laid generally in two coats, the In ot cement 
and sand \ to i in. in thickness, tin- second or setting coat ot neat 
cement about ’ in. thick. These and similar cements have gypsum as 
a base, to which a cet tain proportion of another substance, such as 
alum, h>rax or carbonate ot soda, is added, ami the whole baked or 
calcined at a low temperature. The plaster they contain causes 
them to set quickly with a veiv hard smooth surface, which may 
be painted or papered within a lew limits oi its being finished. 

The by-laws made by the London County Council under § of 
t lie London Council (General Powers) Act i8<io set forth the 
description and quality the substances ot which plastering is 
to be marie tor use in buildings erected under its jurisdiction. 

Plain, or unenriched, mouldings are formed with a running 
mould of zinc cut to the required protile. Enrichments may be 
added after the main outline moulding is set, and are 
Moulding s. c ^ m moulds made of gelatine or plaster of Paris. 
Lor a cornu e moulding two running rules are usual, one on the wall, 
the other on the ceiling, upon which the mould is worked to and fro 
by one workman, while another man roughly lays on the plaster 
to the shape of the moulding. The mitres at the angles are finished 
olt with joint rule'' marie of sheet steel of various lengths, three or 
4 in. wide, and alxiut l in. thick, with one end cut to an angle of 
about 30’. In some cases the steel plate is let into a “ block” or 
handle of hardwood. 

Cracks in plastering may be caused by settlement of the building, 
and bv the use of infernu materials or by bad workmanship, but 
apart from Uicm* causes, and taking the materials and 
Cracks. labour as being of the best, cracks may vet ensue bv 
the too fast drying of the work, caused through the laving of plaster 
011 dr%' walls winch suck lrom the composition the moisture required 
to enable it to set. bv tin* application ol external heat or the heat 
of the sun. by flu* laving of a coat upon one which has not propn lv 
set, the cracking in this case being caused bv unequal contraction, 
or i>v the use of too small a proportion ot sand. 

Lor partitions and ceilings, plaster slabs are now* in very general 
use when work has to be finished quickly. Lor ceilings they require 

• simply to be nailed to the joists, the joints being made 

3 with plaster, and the whole finished with a thin setting 

coat. In some case-', with tire proof floors, lor instance, the slabs 
are hung uj) with wire hangers so as to allow a spate of several 
inches bet w ci 11 the soffit of the concrete floor and the ceiling. Lor 
partitions the slabs frequently have the edges tongued and grooved 
to fofm a better connexion; often, loo, thev are holed through 
vertically, so that, when grouted 111 with semiTluid plaster, the whole 
partition is bound together, as it were, with pi ister dowels. Where 
very great strength is requited the work mav be reinforced by 
small iron rods through the slabs. This forms a \civ strong and 
rigid partition winch is at the same time lire resisting and of light 
weight, and when finished measures only from two to four inches 
thick. The slabs may be obtained either with a keyed surface, 
which requires finishing with a setting coat when the partition 
or ceiling is in position, or a smooth finished face, which may 
be papered or painted immediately the joints ha\e been carefully 
made. Partitions are also formed with one or other of the forms 
of metal lathing previously referred to, fixed to iron uprights and 
plastered on both sides. So strong is the result that pai til ions 
of this cla-.s rmlv two or three inches thick were used Jor temporal V 
cells for prisoners at Newgate Gaol during the rebuilding of tin- 
new sessions house in the Old Bailey. London. 

Fibrous pla-a« r is gisen by plasterers the suggestive name “ stick 
and rag.” and flu-* is a rough description of the material, for it is 
composed of plaster laid upon a backing of canvas 
stretched on wood. It is much used for mouldings, 
circular and enriched casings to columns and girders 
and ornamental work, which, being worked in the shop and then 
nailed or otherwise fixed in position, saves the delay often attendant 
upon the working of ornaim nt in position. 

Desachv, a Lrenrli modeller, took out in 1850 a patent for 
" producing architectural mouldings, ornaments and other works 
of art, with surfaces of plaster,” with the aid of plaster, glue, wood, 
wire, and canvas or other woven fabric. The modern use of this 
material may be said to have started then, but the use of fibrous 
plaster was known and practised bv the Egyptians long before the 
C hristian er;^; for ancient coffins and mummies still preserved 
prove that linen stiffened with plaster was used lor decorating coffins 
and making masks. Cenmno (Ynium. writing in 143^. says that 
line linen soaked in glue and plaster and laid on wood was used fur 
forming grounds for painting. Canvas and mortar were iii general 
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use in (beat Britain up to the middle of the last century. This 
work is also mm h used for temporary work, such as exhibition 
buildings. 

The principal books of reference on the subjec T are : \V. Millar, 
Plustcnng' Plain and lhu orative ; G. R. Burnell Linu s, Cements, 
Mortars and Masties\ Rivingtou, Notes tm Ihuhling Condritction, 
Bart 111 . "Building Materials”; the works on architecture of 
Robert and James Adam. ( j. Ut.) 

PLATA, RIO DE LA, or River Plate, a funnel • shaped 
estuary, on the east, side of South America, extending W.N.W. 
from the sea about 170 in. The discovery ol the South Sea 
by Balboa, then governor of Castilla del Oro, of which Darien 
formed a part, created a lively desire to learn something of its 
coast-line, and the year following (in 1514), the Spanish monarch 
concluded a navigation contract with Juan Diaz de Solis, then 
Piloto Mayor, to search for a strait connecting the Atlantic 
with the newly found ocean, explore the coasts of the latter and 
communicate with Pedrarias de Avila, the new' governor of 
Castilla del Oro; and, if it were found to be an island, to report 
to the superior authorities of Cuba. De Solis set sail lrom the 
port of Lepe on the 8th of October 1515, reached the Bay of 
Rio de Janeiro on the ist of January 1516, and continuing 
southward to lat. 35 entered the great estuary now known as 
the Plata, which, for a short period of time, was calk'd the de 
Solis and the Mar Duke. Ascending it to the vicinity of the 
island of Martin Garcia, near the mouth of the Parana River, 
de Solis was ambushed and killed in the early part of 1516 by 
Guarani Indians while attempting to capture some of them. 
In t lie first months of 1520 Magellan explored the Rio de la 
Plata, and afterwards, in the same year, discovered and 
navigated the straits w hich bear his name. This discovery led 
to the voyage of Sebastian Cabot, who fitted out an expedition in 
1526 to reach the Spice Islands by the Magellan route. Ow ing, 
however, to shortness of provisions and the insubordination of 
his men Cabot abandoned his proposed voyage to the Moluccas, 
and, ascending the Mar Dulce, discovered the Parana River 
and reached a point on the Paraguay near the site of the present 
city of Asuncion. Here he met many Guarani Indians wearing 
silver ornaments, probably obtained in trade across the Gran 
Chaco, from the frontier of the Inca Empire. In exchange for 
beads and trinkets Cabot acquired many of these ornaments 
and sent them to Spain as evidence of the richness of the 
country in precious metals and the great importance of his 
discoveries. T he receipt of these silver baubles caused the name 
of Rio de la Plata to be applied to the third (perhaps the second) 
greatest river of the western continent. 

The extreme breadth of the river at its mouth is 138 rn. It 
narrows quickly to 57 m. at Montevideo, and at its head, where 
it receives the united Parana and Uruguay rivers, its width 
is about 25 rn. its northern or Uruguayan shore is somewhat 
elevated and rocky, while the southern or Buenos Airean one 
is very low. The whole estuary is very shallow, and in no place 
above Montevideo exceeds 36 ft. in depth when the river is low. 
The bottom generally consists of enormous banks of sand 
covered with from 10 to 20 ft. of water, and there is a continuous 
and intricate channel, of about 22 ft. depth only, to within 14 m. 
of the port of Buenos Aires. T he ‘remaining distance has a 
depth of 18 ft. in the uncertain channel. The Plata is simply 
the estuarine receptacle of two mighty streams, the Uruguay 
and Pa ran A, which drain the Plata basin. This has an area 
of 1,198,000 sq. m., or over two and one-half times that of the 
Pacific slope of the Andes, and comprises the most fertile, 
healthiest and best part ol Brazil, a large? portion of the Argentine 
Republic, the whole of Paraguay and south-eastern Bolivia, and 
most of Uruguay. 

The Uruguay River has a length of about moo m. Many small 
streams from the western slope ot the Brazilian Surra do Mar 
unite, in about 27 0 45' S., to form tins river, which then 
Hows W.NAV., serving as the boundary between the e 
states of Santa ('at hat inn and Rio Grande do Snl, frf*****' 
as far as 52° W., near which it receives a considerable a ". H 
tributary from the north, called the Pejnn -gua/u. u 

Between 27° 58' and 33” 34' S. three fmportan! tributaries join it 
from the east — the I pui-gua/.u, the Ibicui and the Negro, the last 
being its main affluent . 
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The Pcpiri-guazii was one of tlio limits between the possessions 
ol Portugal and Spain. Its lower course is about 250 ft. wide, 
but higher up it narrows to about 30 it., and runs with great violence 
between high wooded banks. It is navigable lor canoes for about 
70 m. above its mouth, as far as its iirst fall. The Kio Negro has a 
delta of several large islands at its confluence with the Uruguay. 
Its headwaters are in the southern part ot Kio Grande do Sul. 
but the main river belongs entirely to the state of Uruguay, which 
it cuts midway in its course from north-east to south-west. Its 
lower rca< hes are navigable for craft ot moderate draught. 

From t lie time the Uruguay leaves the coast range of Brazil it 
runs lor a bmg distance through a beautiful, open, hilly country, 
but afterwards enters a forest bell of high lands. At 

the river Pepiri-gunzii it turns suddenly to the south- 

west, and continues this course to its junction with the 
Parana and Plata. Near Pray Bentos, Oi in. bclore 
reaching the Plata, it forms a great lake, about 50 in. long and 
from 4 to () m. wide. At Punta Gordu, where it debouches into 
the Plat i, it is only 1 m. to 1 \ m. wide, but is o<> It. deep. Prom the 
Pepiri-gu.i/.u junction its banks are high and covered with forest 
as tar down as 27° 30' S., where the river is 2300 ft. wide and from 
10 to 40 ft. deep. The Uruguay is murh obstructed by rocky 
barriers. Pour miles below its confluence with the Pcpin-guazu 
it has a cataract, about 8 m. long, with a total tall of 20 It. at low 

water. The river near the Pcpiri-guazu is 1550 It. wide, but about 

1 A m. before reaching the cataract its width is reduced to <xx> It. 
Along the cataract it is dosed in between high precipitous walls 
ol black rock only 70 ft. apart. Above Pun la Gorda, 212 in., is the 
Sallo Grande, which has a length of 15 in. of rapids, the greatest 
single tall being 1 2 ft., and t lie dillcrcnec of level for the entire lengt h 
ot the reefs 25 it. These cross the liver diagonally, and duung floods 
all, excepting a lengt h ol I A 111. ol them, are submeiged. Nine miles 
below the Salto Grande is the Salto Chico, which bars navigation 
during six months of the yeai, but in flood-lime may be passed in 
cialt di. using 5 ft. of water. The Uruguay ran be navigated at all 
seasons by vessels ot 4 A ft. draught as far up as the Salto Chico, 
and ol 14 ft. up to Pavsandii for a greater part of the year. Pray 
Bentos may be readied all the year round by any vessel that can 
ascend the ’Parana. Above the navigable lower river there is launch 
and canoe navigation for many hundreds of miles upon the main 
artery and its brandies, between the rapids which are met with from 
lime to time. The Uruguay has its annual floods, due to the rains 
in its upper basin. They begin at the end of July and continue to 
November, attaining their maximum during September and Oc tober. 
At the narrow places the river rises as high as 30 ft., but its average 
rise is r<> It. It flows almost for its entire course over a rocky bed, 
generally ol red sandstone, at times vei v coarse and then again 
oi extremely line composition. Except in floods, it is a clear -wafer 
stream, and even at its highest level entries compaintively little 
silt. 

The Parana (the " Mother of the Sea ” in Guarani) drains a vast 
area of southern Brazil. It is formed by the union ol the Kio 
Grande and Parunahyb.i. and is about 1O00 m. long 
from its extreme source in Govaz to its junction with 
the Paraguay, and thence <>00 more to Ihe Plata estuary. 
Its average width tor the latter length is from 
1 to 3 in. Its Kio Grande branch descends from the 
slope of the Scrra da Manliqueita, in the region where the orographic 
system of Brazil culminates near the peak ot ltatiaia-assu, almost in 
sight of Rio do Janeiro. It is about 080 m. long, but only navigable 
in the stretches between the many reefs, falls and rapids which 
interrupt its regular flow. Among its numerous affluents the 
principal one is the Rio das Mortcs, rising ill the Scrra Manliqueita. 
It is 180 in. long, with two sections, of a total of 120 m., which are 
navigable for launches. The main branch of the Parana, the 
Paianahyba, rises in about 15° 30' S., on the southern slopes of the 
Pyrenees Mountains. It drains a little-known region of Goyaz and 
western Minas Gcraes, lying upon the immediate southern water- 
shed of Brazil. • 

Besides these rivers, the Parana lias many long and powerful 
affluents from flit' Brazilian states of S.\o Paulo and Paran.i. Most 
of them, although obstructed by rapids, are navigable tor launches 
and canoes. Among the eastern tn butanes aie the Tiete. the 
Pat an.i pancina, formerly known as the Am mby.and the Iguazfi. 

The Tiete, over 700 m. long, rises in the Scrra Paranapicaba 
and flows in a north-west direction. Its course is broken by iiity- 
foiir rapids, and the lower river by two falls, the Avaiiliandava, 
44 ft. drop, and the Itapura, 05 ft. 

The Paian.i panema is about <xx> tii. long, and rises in a ramifica- 
tion ol the Scrra Paianapieaba which overlooks the Atlantic Ocean. 
Its general course is north-west. It is navigable for a distance of 
only about 30 m. above its mouth, and for its whole course it has 
so many obstructions that it is useless for commercial purposes. 

The Iguazii, also called the Rio Grande de Curutiba, lias its sources 
on the slopes oi the Sena do Mar of Brazil, and flows nearly west, 
through thick forests, along the line of 20° S. its navigation is 
difficult even for small crafty as it is lull of reels, rapids and cataracts. 
Sixteen miles above its mouth m the magnificent Salto del Iguazii, 
sometimes called the Victoria hall, round which canoes have to be 
transported 37 m. before quiet water is reaclfed again. The width 
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of the fails, measured along their crest or edge, is i\ m. ; part of the 
river takes two leaps of about 100 It. each, but a portion of it plunges 
down the whole depth in unbroken mass. Its mouth is about 
800 ft. wide, and the depth in mid -river 40 It. 

The Paran'i, at a point 2S m. above the mouth of the Ti6t6, is 
interrupted by the Falls of Urubuponga, but below these it has 
| unobstructed navigation for about 400 m., as far down Course 

| as the Falls of Guaira, in 24 1 3'S., where the river forms ^ 

I a lake 4^ m. long and 2A m. wide, preparatory to Parand. 

j breaching the Scrra de Mbaracavii. which there disputes 
its right of way. it. has torn a deep gorge through the mountains 
for a length ot about 2 in., where it is divided into several channels, 
tilled with rapids and cataracts. It finally gathers its waters into 
a single volume, to plunge witJi frightful velocity through a long 
canon only about 200 It. wide. From these so-called halls of Guaira, 
or *' Sele Quedas,” as far as its confluence with the Paraguay River, 
the Parana has carved a narrow bed through an immense cap of 
red sandstone, along which it sometimes flows with great rapidity, 
occasionally being nitcriuplcd by dangerous naricws and lapids, 
wheie the banks in some places close in to a width of 430 to f»oo ft., 
although the average is irom 1200 to K>oo tt. At the south-east 
angle ol Paraguay the Paran.i is pi evented from continuing its 
natural southern course to flu* river Utuguay by the highlands 
which cross the Argentine province ol Misiones, and connect those of 
Kio Grande do Sul with the Caa-guazu laiige of Paraguay, lleie, 
j tlieielore, il is turned westwards; but befoie escaping from its great 
sandstone bed it is ol>sl rurted by several reefs, notably at the rapids 
of A pipe, which are the last before it joins the placid Paraguay, 
130 m. farther on. From the Apipe rapids there is a vast triangular 
space at Ihe soutli-w estem corner ol Paiaguay but little above 
sea-level, consisting of low. sandy giound and n 101 asses, at times 
flooded by the Paraguay River. This dislrici, united to the equally 
enormous aiea occupied by the Ybcr.i lagoon and its surrounding 
morasses, in the northern part ol the Aigcntinc pmvince of Uor- 
rientes, w.is probably the delta of the Parana River when it emptied 
into tlu* ancient Pampean Sea. 

The river Paraguay, flu* 111am affluent of the Parana, rises in 
Matto Giosso, in tlu* vicinity ol tlu* town of Di.unanlino, about 
14’ 24' S. 11 flows south west w aids, as far ns Villa 
Maria, along the foot of the high plateau which divides J 10 
it Irom the U11 vahl River to the east, and then, turning eraguay. 
j southwards, soon reaches the morass expansion oi Xaiaycs, which 
it traverses for about mo m. A few miles below Villa Maria it 
receives an affluent from the north-west, the Jaura, which lias its 
source nearly 111 contact with the head -wafers ot the Guapord 
branch ot the river Madeira. The ( uwiba, which is knmvii as the 
Sao Lourenvo tor qo m. above its confluence® with the Paraguay, 
has its sources in 1 p 45' S. f almost in touch with those ot flu* 
Tapajos branch ol the Amazon. Above tlu* town of Uuyaba k is 
from 130 to 400 ft. wide, and may be navigated up stream by canoes 
for 150 111.; but there are many lapids. The town may be reached 
irom the Paraguay River, at low water, by craft drawing 18 in. 
Accoiding to the observations of Utauss, Givaba is only W10 ft. above 
sea-level. Fiom the junction ol the Sao Louren^o (or ( 11 valid) with 
the river Paraguay, the latter, now a great stream, moves sluggishly 
southwards, spreading its waters, in tlu* rainy season, for hundreds 
of miles to ihe right and hit, as Jar south as 2o‘ J , tinning vast swamps 
into gt eat lakes in fact, temporarily restoring the region, for 
thousands of square miles, to its ancient lacustrine* condition. 

Oil the west side ot the upper Paraguay, between about 17° 31/ 
and iq* S., are several large, shallow lacunas or lakes which receive 
the diainage of the southern slopes oi the Chiqmtos 
sierras, but represent mainly the south-west oveitlow 
of the vast morass of Xaravas. Tlu* piincipal of these 
lakes, naming t hem from north to south, are tlu* Ubciaba, * 

the* Gaiha, Mandioic; and the “ Bahia " de Uaceres. The Uberaba 
is the largest. The northern division ol the lake belongs entirely 
I 1o Brazil, but the soul hern one. about two-thirds of its area, is 
I bisected from north to south by tlu* boundary line between Brazil 
1 and Bolivia, avoiding to the treaty oi 1807. ft is in great: 
j part surrounded !>v high ground and hills, but. its southern coast 
! is swampy ami flooded during llu* rainy season. The west shore is 
! historic. Here, in 154^. tile lomfnn.Lnior, Marline/, de Iraki, 
j founded the “ Puerto de los Keyes," with the idea that it might 
| become tile port tor Peiu; and from Lake Gaiha sevcial expeditions, 
in Spanish colonial days, penetrated 500 m. across the Chaco to the 
frontier of the empire ol the Incas. At the Puot to <h* los Reyes 
Bolivia laid out a town in December iqoo, in the forlorn hope that 
the " Port " may sei ve as an outlet lor that c< 111 nu n inllv suffocated 
country, there being no other equally good accessible point for 
Bolivia on the Paraguay River. 

South of the Sao Lourcnvo, the first river of importance which 
enters the Paraguay from the east is the Taquary, abouL 19 0 S. 
it rises in the Sena < aynpo, on tin* southern extension 
of t he Mat to Grosso table-land. South of this stream u 

about 50 in. a considerable river, the Mondego, w\t 11 
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many branches, draining a great area ot extreme south- 
ern Matto*Giosso, also flows into the Paraguay; and still farther 
south, near 2i u , is the \p;i tributary, which lorms the boundary 
between Paraguay and Brazilian Matto Grosso. 
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The Pilcomavo i> of more importance from its length than from 
its volume. It rises a ITU >111* the Bolivian Amies north of L’otosi 
ami north-west of Sucre, races down the mountains to 
* be iheir base, crosses the C haco plains, ami pours into the 

Pllcomajo. r j vor Paraguay near Asuncion. Nor iloe^ it icceive.in^' 
branch of importance until it reaches about 2 1 S.. where it is joined 

from the south-west bv the river Pelava, npi>i\ which Tupiza, the 
most sou thei lv ciiv ot Bolivia, is situated. The Pelava rises upon 
die loftv inter- \ndean plateau, and. taking an easterly course, saws 
iis wav across the inland Andean range, turns northwards and then 
ea.sl wards to unite with the Pilcomavo, which it is said at least to 
. qual in volume. Just below the junction is the tab of Guara- 
ix*»i*ndi. jpt. high. From this point to the mouth of the Pilcomavo 
the distance m a straight line is 480 in,. although bv the cmves of 
1 he river, which is extremely tortuous, it is about double that dis- 
tinct-. According to Storm, who quotes t'aptain Bahhich. the river 
bifurcates at 2T 1 51 ' S.. but again becomes a single stream at 23° 4 p, 

I lie right channel being the greater in volume. It is probable* 
that between 2 p and 2 j ’ S. it thiows E.S.K. three great arms 
•o ihe uver Paraguay. the upper portions of which have vet 
to be exploretl. but the lower parts have been examined for joo to 
2"o m. up from the Paraguay, lvnumerating from north to smith 
tlu-v are called the Esperanza. the Mnntelindo and the Maca. From 
tSo to 2<><> m. above Us mouth the Pilcoiuavo (liters through .1 vast 
swamp about 100 m. 111 diameter, through whn li there is no pnncipal 
channel. This swamp, or peiliaps shallow lagoon, is probablv partly 
drained by the river Conluso, which reaches the Paraguay between 
the Pilcomavo and Maca. A northern l ranch ot the Pilcomavo, 
the Fontana. the jimciion being at 24° 50" S.. is probablv also a 
drainage outlet ot the same great swamp. 

For the first loo in. below tin- F\dl of Guarnpe*te*udi the Pilcomavo 
is from f >00 to 1000 ft. wide, but i’ -i distributes its waters through 
ys many bifurcations ami loses so much from infiltration and in 
sw limps, and by evaporation from the numerous lagoons it forms 
on either ude of its 1 nurse that i.s ih.mnel is greatly contracted 
before it 1 eaclu the Paraguay. I tom Sucte to the Andean margin 
of the C haco, a distance ot about *50 m. by the river, the fall is at 
least 8000 1 1 . — a sufficient indication that its upper course is useless 
im purpox s of navigation. 

file mi--!'>n:ines m 1350 lirst repotted the existence of the Pilco- 
mavo. wlmh tor a long period of time was known as tlie Arnguav. 
in 1721 Patino and Rodriguez partially explored it. and since then 
numerous attempts have been made to test its navigability. all of 
w hi h have bei n failures; and scvet.d ot them have ended in disaster 
and loss of lit so that the Pili omayo now has a smistei reputation. 

The Bermejo River flows parallel to the J Ml< omavo, and enters 
th.- Parayuav a lew nnle*s above the junction of this with the Parana. 

Its numerous sources aie on the eastern frontage ot the 
inland Andes, between the Bolivian town of Tarija 
Bermejo. an ,\ tl lc Argentine city of Jnjuv. Its most northerly 
tributary is the San Lorenzo, which, alter being augmented bv seveial 
small streams, takes the name of Rio de Tarija. This running 
east, and then taking a general sonth-i .isterly course, joins the 
Bermejo in 22 J 50' S. at a point called the Juntas de San Antonio. 
Them/-*, flying southwards, the Bermiqo tmaliv, in 2^p 50' S., receives 
its main affluent, the Sail F'rancisto, fioin the south-west. The 
latter has its source 111 about 22^ 30' S.. and. under the nanieol Rio 
Grande. runs directly southwards, m a deep, mountain valley, as far 
as Jujuv. It then turns eastwards tor 50 m.. and is joim-d bv 
the J.avaycn from the south west. These two streams form Ihe 
San Francisco, which, from their junction, tun-, northeastwards 
to the Bermejo. The average width ot the San Francisco is about 
.joo ft.; it is .seldom over 2 It. deep, and has many shoals and sand- 
banks. From its junction with the latter stream the Bermejo flows 
south east wards to the Paraguay with an average width in its main 
channel of about. (>50 ft., although narrowing at times to ioo and 
even 100. In its course, however, it bifurcates and ramifies into 
manv channels, forming enormous islands, and frequently leaves 
old beds for new ones. 

Since the exploration of the Bermejo by Patino in 1721, it has 
often been examined from its sources to its mouth, with a view to 
ascertain its navigability. Captain Page in 1854 and 1859 found 
it impracticable to ;lm end it over 145 m. in ihe dry season, with a 
little steamer drawing 23 iffjt)f water; but in flood -time, in December 
1871, he succeeded, in oerDdfefts, in reaching a point 720 m. from its 
mouth, in the steamer “ Alplia," 54 ft. long and 30 in. draught. 1 le 
afterwards penetrated another too m. up stream. The round voyage 
took a year, owing to the swift currents, shoals, quicksands, snags 
am! fallen trees. 

The Salado, about 250 m. south-west of and approximately parallel 
to the Bermejo. is the only great tributary which the Parana receives 
from the west below its confluence with the Paraguay. 
The Its extreme headwalers are in the Argentine province 

Salado. Q f Salta, and they drain a much broken Andean region 

lying between 24°and 20° 30' south. The most westerly sources are 
the rivers Santa Maria and (‘alchnqm. which unite near the lown of 
San Carlos and form the river Guachipas. Having received the. 
Arias, the Guachipas runs north-eastwards about 50 m., Vinci then it. 
changes its name to the Juramento, which P retained until the river 
reaches the Chaco plains at the base of the loot hills of the Andes. 


| Here it becomes the Salado, a name it preserves tor the remainder 
j of its course. It joins the Parana near Santa E- in rt '.y/soufli 
l and oo° 41" west. Explorers of the Salado, inclusive of ( aptuin Page 
| in 1855. claim that its lower halt is navigable, but the many cllorts 
i which have been made to utilize it as a commercial route have all 
! resulted in failure. 

■! As the Pilcomavo, the Bermejo and the Salado wander about the 

■ counttv, ever in search ot new channels, they erode and tear awnv 
gie.it quantities of the Pampcan material, dissolve it into silt, and 

■ pour it into the Paraguay and Parana rivers. The » ngmeer IVllesclii 
t'siimates that “ the soil amniallv subtracted from the territory 1 . 
ihe Chaco by tile Benncjo alone equals (>.400,000 cubic yards." 

South of its confluence with the ri\er Paraguay, the Parana 
washes the western toot of a scries of sandstone 1 >1 1 1 1 1 s for jo miles. 
Thence tor 240 111. the bordering hills are abou; 80 
ft. high, but at Goya the country is almost on a level South- 
with the river. Near the boundary-line between easterly 
CorricTitcs and Entre Rios the banks aie very lov on Course 0/ 
both sides ot the river, and continue so for marly arana. 
loom.; but farther down, for 150 m., the left bank is margined, 
as far as Diamante, by a range ot hills from 123 to i(>o ft. 
high, at times boldly escarped. At Diamante th< v (icnd inland, 
south-eastwards, for about 50 m., and probably once bordered an 
. ancient channel of the rive r. Emm 31° v>' south to the- he*ad of the* 
Plata estuary the* western bank ot the- Parana is a prec ipitous bluh 
of reelelish elav, varying from 25 to 75 tt. above mean river level. 
It is being gradually undermined, and tumbles into the- wate-r 
in great blocks, adding to the immense volume of silt which the rivet 
carries. According to Ramon List a, “ the- lowest level of the 
Parana is in Octe>bcr and Ne>vember, ami. save an occasional freshed, 
it remains stationary until the beginning of summer, when its w'atc-rs 
begin to rise*, leaching their maximum about the middle- ot February 
in the lower part of their course." The* differe nce between low unel 
high river is generally about 12 ft., depending upon tin* varying 
quantity ot rams in Brazil anel the melting oi the Andean snow-. 
Below its junction with the Paraguay the Parana has an average* 
current ot 2 A in. an hour, and the rive r varies in width from 1 to ^ m.. 
at low water ; but ill floods it se-ems almost a continuous Jake*, btoael 
cning to 10 .LTid jo in. and burying manv of its numeioiis islands 
and marginal swamps under a vast she-et of water, .uiel oblite*ra t ing 
Ms many parallel lateral channels anel intricate* syste-rris of cemnecf ing 
canals. 

In the middle Parana, from the month of the* b-uazii to the mouth 
of the Paraguay Rive r, there are* many islands, some of the m large, 
tockv and high above the river. From Paraguay to 
the- eitv of Rosario, islands are nunie*rous, many of islands o, 
them of great area; and again below Rosario thc-y soem arana. 
mo ease- in number anel size until the Plata estuurv is reached. 
In flood-time the upper portion of the trees being out ot water, the*v 
have tin* appearance* of lloaling fore-sis. Then the river often makes 
w ild work with its banks, and builds up or s\\ ceps away entire* islands, 
leaving deep channels instead. Mouchez in 1857, searching for fwe) 
islands the* position ot which he had lixe-el m the- previous ve*ar, founel 
in tlieir place 25 and 32 ft. ot water. The lovve*r delta of the Parana 
doe*s not share* in these- phenome-na ; its islands and mam channels 
appear more* fixed. This probably is eliic* to the* le^s cle-v atiem at- 
taine-d bv r the waters in tiood-tiine. anel the numerous branches which 
distiibute Ihe-m into tin* Plata estuary. This must have extended, 
in a very recent geological period. inland from its pie -sent head to 
at least 32" S. ; but flic* enormous quantity of silt which the Parana 
receives from its Paraguay affluent, and from the liibutarics which 
reach it fmm the* Andes, has filled this length of about 220 m. wilh 
these muddv islands, whieli re*st upon a sandy beel of great de-ptli. 

The* frontage of the Parana ele*lta is 40 rn. across, almost in a 
straight line from ne>rfh to south. Through this the river finds 
its wav to the Plata by «*leve*n nutlets, huge* and small, Parana 
the two prine-.ipal e>nes being the Parana guazu and the Delta . 
Parana ele* las Palmas. 

I Tile mean flow e>t the Missi ssippi Riven-at New Orle-ans is (173,000 
cub. tt. per scce.md, anel its llexxl maximum about 1,000,000 ft. 
The minimum e>f the Plata past Bue nos Aires is 334,000, the* maxi- 
mum 2,145,000. It may tlie*re*fore be* fairly assumed that the 
yearly discharge* of the great North American nver is not superior, 
and may be inferior, 1o that of the Plata. 

The Parana is navigable at all times as tar up as the S,‘o Le>urt*n«;o 
River bv craft drawing t ft. e>f water, anel to within a few miles 
of Asuncion, the* capital of Paraguay, by vessels drawing 0 ft. 
The cilv of Parana may always lie reached with u elraught of 
12 and Rosario with 13 ft. of wale*r. 

File* commercial devcleipment of the* Plata basin may be con- 
, ve*nicntlv illustrated b\ r statistics tor Ihe year 1822, which ma'ks 
! the* beginning of inele*pe*ndent rule in its repuldics; for Commerce. 

, 1834, when the* ste*ainl>oat and the railway first began 
to plav a part in this quarter ot the world; and in 1898 and 1899. 

■ as indicating approximately the* state of affairs at the* e*nd of the 19th 
| century, in Buenos Airt-s, lor example, the* foreign trade* (en tercel 

and cleared) in 1822 aggregated 107,170 tons; in 1834. 342,493 tons; 
and in i8e)q, 5,040,847 tejns. The coasting and river trade* of the 
same* port increased from 130,741 Ions in 1834 1 o 3,095,0 88 tons in 
1899. But, taking iMu account all the Argentine ports, except 
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those win ('ll lie to the south of the Plata, there was for the six years 
ending wit hi 899 an annual average oi 14.000,000 tons for the overseas 
(.oimnen «■ and n.ooo.ooo tons for the river and coasting trade. 
On t ho 01 her, or northern, bank ot the stream the chief port is Monte- 
video; and its foreign commerce increased from ail aggregate of 
50,000 tons in 1822 to t 50,000 Ions in 1854 and to 4,000,870 tons in 
1898. the river and coasting trade having increased irom 50,000 tons 
in 1822 to 150,000 Unis in 1854 and to 5,915,421 tons in 1808. The 
total foreign trade of the Plata valley thus increased from ovei 
T57,ooo tons in 1822 to nearly 18.100,000 tons in 1898 1899. 
Its glow t h since t he opening < i the 20th century has been phenomenal 
and pi onuses in become gigantic. The Andes on the west, the in 
feiiorot South Ameiic.ion the north, gieat rivers, and the Brazilian 
mountains on the east of the Plata basin are obstacles which compel 
the rich and varied products of at least 1.500,000 sq. m. of fertile 
count n* to seek access to the ocean by a single avenue — the Plata 
estuary. " ((;. K. C.) 

PLATAEA, or Plata k A K, an ancient Greek city of Bocotia, 
situated close under Alt Cithaemn, near the passes leading 
from lMoponnesus and Attica to Thebes, and separated from 
the latter city's territory by the river Asopus. Though one 
of the smallest Boeotian towns, it stubbornly resisted the 
centralizing policy of 'Thebes. In 519 me. it invoked Sparta's 
lie Ip against its powerful neighbour, but was referred by king 
Cleomenes to Athens (for the date, see Grote's History of (irccu\ 
ed. 1907, p. 82, note 4). The Athenians secured Plataea's inde- 
pendence, and thus gained its enduring friendship. In 490 
the Platacans sent their lull levy to the assistance o! th • 
Athenians at Marathon, and during the invasion of Xerxes they 
joined eagerly in the national defence. At Artemisinin they 
volunteered to man several Athenian ships, and subsequently 
abandoned their town to he burnt by Xerxes. Jn 479 they 
foughl against the Persians under Mardonius in the derisive 
battle? which bears the name of the city, in this campaign the 
Persian commander, retiring from Attica before.* the combined 
Peloponnesian and Athenian levy, had encamped in the Asopus 
plain in order to give battle on ground suited to his numerous 
cavalry. The Greeks under the Spartan regent Pausanias at 
first did not venture beyond the spurs of Cithaemn, but, encour- 
aged by successful skirmishing, advanced towards the river and 
attempted a flanking movement so as to cut Mardonius off from 
his base at Thebes. The operation miscarried, and in their 
exposed condition the Greeks were severely harassed bv the 
enemy's horse, which also blocked the ('ithaeron passes against 
their supply columns. Pausanias thereupon ordered a night 
retreat to the hilly ground near Plataea, but the movement was 
badly executed; lor whereas the Peloponnesians in the centre 
retired beyond their proper station, the Spartans and Athenians 
on the wings were still in the plain at daybreak. 'The Persians 
immediately tell upon these isolated contingents, but the Spartan 
infantry bore the brunt of the attack with admirable steadiness, 
and both wings ultimately rolled back their opponents upon 
the camp. ‘When this was stormed the? enemy's resistance 
collapsed, and Mardonius's army was almost annihilated. This 
great victory was celebrated by annual sacrifices and a Festival 
of Liberation {Eleuthcria) in every fourth year at Plataea, whose 
territory moreover was declared inviolate. 

In spite of this guarantee Plataea was attacked by Thebes 
at the beginning of the Peloponnesian War (431) and formally 
besieged by the Peloponnesians (429 27). 'The garrison after 
capitulating was put to death, and the city razed by the Thebans. 
Tin: remaining Plataeans received a qualified franchise in Athens, 
and in 421 were settled on the territory of Scionc. Expelled 
by 1 a sander in 404 they returned to Athens, until in 3187 .Sparta 
restored them in their native town as a check upon Thebes. 
The city was again destroyed by Thebes in 373, and the inhabi- 
tants once more became citizens of Athens. Plataea was 
rebuilt b\ Philip and Alexander of Maeednn, and during the rest 
of antiquity enjoyed a safe but obscure existence. It continued 
to flourish in Byzantine and Frankish times. 'The walls of the 
town, whic h at various periods occupied different portions of 
the triangular ledge on which it stood, remain partly visible. 
Recent excavations hajre discovered the llcraeum; but the 
temple of Athena the Warlike, built from the Persian spoils and 
adorned by the most famous artists, has n^t been identified. 


I Althoritiics. — S trabo p. 41 1; Pausanias ix. 1-4; Herodotus 
; yi. 108, viii. i, ix. 25-85; Plutarch, A usuries, 11-21; Thucydides 
1 ii. 1 - j (>, 71-78, iii. 20-2 j, 52 08; Isocrates, plataicus; G. B. Grundy, 

1 The t opography of the Hattie of Plataea (London, 1894) and Great 
j Persian l I’ar (London, 1901), ch. xi. ; W. Woodhouse in Journal of 
Hellenic Studies (1898), pp. 44-59; Ii. B. Wright, The Campaign 
of Plataea (New Haven, 1904); K. \V. Macau, Herodotus, vi*. 1.. . 
(London, 1908), np|>< mlix; W. M. Leake, Travels in Northern Greece , 
ch. xvi., pp. 424-307 (London, 1855); Amer. Journ. of Archaeo- 
logv, 1890, pp. 415 475; 1891, pp. 490 -405; B. V. Head, Ilistoria 
numorum , p. 294 (Ox lord, 1887). LM. O. B. ('.) 

PLATE. 'The word “ plate ” (connected with Gr. -hires < flat, 

1 I>ate bat. plain - lamina , and Span, plata, silver), in the sense 
to which it is restricted in the following article, is employed to 
denote works in silver or gold which belong to any c lass other 
than those of personal ornaments or coins. 1 As implying a 
thin sheet ot metal, the term has come to be used in various 
t comical connexions, and has been transferred by analogy to 
j other materials (r.g. glass). A 11 plate,” as the common name 
: for the table utensil (of whatever material), derives its usage 
partly from the metal prototype and partly from an etymological 
connexion with French pl<*C dish, Latin pi alius, flat. (See also 
Pewter; Sheffield Plate; Metal- work.) 

On account of the ease with which gold can he worked and 
the pure state in which it is generally found, it is probable that 

• Ibis was the first metal used by man; and it is certain that, in 
i some countries at least, he attained to the most marvellous 

• skill in its manipulation at a time when the other arts were in 
j a very elementary condition. As an instance of this we mav 
I mention a sword of the bronze; age, found in a barrow' near 

Stonehenge, and placed in the museum at Devizes.’ 'The hilt 
of this sword is covered with the most microscopic-ally minute 
■ gold mosaic-. A simple design is formed by fixing tesserae, or 
I rather pins, of red and yellow gold into the wooden core of the 
1 handle. Inc redible as it may appear, there are more than Uvo 
1 thousand of these gold tesserae to the square inch. 'The use* of 
silver appears to belong to a rather later period, probably because, 

1 bough a widely spread metal in almost all parts of the* world, 

| it is usually found in a less pure state than gold, and requires 
; some skill to smelt and refine it. Though* both these precious 
metals were largely and skilfully used by prehistoric races, ihev 
j were; generally employed as personal ornaments or dec-orations 
| for weapons. Except in Scandinavian countries, but little that 
can be called “ plate " has been discovered in the early barrows 
of the prehistoric- period in western Europe. 

Ancient Hoy pi. An enormous amount of the prec-ious*metals 
was annually brought as tribute to the Egyptian kings; accord- 
ing to Diodorus, who quotes the authority of Hccatacus, the 
yearly produc e of the royal gold and silver mines amounted to 
32 millions of minae — that is, about 133 millions sterling of 
modern money. 'Though this estimate is probably an exaggera- 
tion,' the amount must have been very great. 'The gold chiefly 
canu* from the Nubian mines in the western desert in the Wadi 
'Alaki and the neighbouring valleys. A map of these mines, 
dating from the time of Ramrscs 11. (1300 u.c.), has been pre- 
served. Silver was not mined in Egypt itself, and came mostly 
from Asia Minor even at the earliest period. Then gold was 
1 comparatively common, silver a great rarity. Later, gold 
I appears to have been relatively more abundant than silver, 

! and the difference in value between them was very much less 
; than it is now. 

I In the language of the hieroglyphs silver is called “ white 
| gold." and gold is the generic name for money — unlike most 
languages, in which silver usually has this special meaning — 
a fact whic h points strongly to the priority of the use of gold, 
whic h arc haeologic al discoveries have rendered very probable. 
Among the treasures of the “ royal tombs ” at Abydos, dating 
to the 1st and find Dynasties, much gold was found, but no 

1 Tn medieval English the? term ” a plate " was occasionally 
I used in the sense of a silver vessel. A curious survival ol t Ii is 11. ,c 
ol the word still exists at On eon's College, Oxford, where the 
servants ynav y«d b'* hoa^l risking at the buttery for so many 
“ plates of beer,” that is, silver tankards. 

Hon re, Ancient Wiltshire (184m. 
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silver. On the walls of one of the tombs at Beni Ilassan there 
is an interesting representation of a gold- and silver-smith's 
workshop, showing the various processes employed weighing, 
melting, or soldering with the blow-pipe, refining the metal rf 
and polishing the almost finished bowl or vase. Owing to the 
Egyptian practice of burying with their dead personal ornaments 
and jewelry, rather than other possessions less intimately 
connected with the person of the deceased, but lew specimens 
of either gold or silver plate have survived to our times, whereas 
the amount of gold jewelry that has been discovered is ve ry 
large, and shows the highest degree of skill in working the 
precious metals. We ('an, however, form some notion of what 
the larger works, such as plates and vases in gold and silver, 
were like from the frequent representations of them in mural 
sculpture and paintings. In many cases they were extremely 
elaborate and fanciful in shape, formed with the bodies or heads 
of griffins, horses, and other animals real or imaginary. Others 
are simple and graceful in outline, enriched with delicate surface 
ornament of leaves, wave and guilloehe patterns, hieroglyphs, 
or sacred animals. Fig. i shows a 
cold vase of the time of Tethmosis 
(Thuliums) 111 . (Dynasty XVIII., 
about 1500 n.c.), taken from a wail- 
painting in one of the tombs at 
Thebes. The figure on its side is the 
hieroglyph for k * gold." Others appear 
to have been very large and massive, 
with human figures in silver or gold 
supporting a great bowl or ('rater of 
the same metal. Vases of this type 
were, of course, manufactured in Egypt 
itself, but many of those represented in 
the Theban tombs were tribute, mostly 
of Plioeni« ian workmanship. Alreadv 
time of Tethmosis HI., when, as we know, the 



T ig. t.- Gold Vase, from 
w. til-painting-, at 'thebe- 


as early as the 

Phoenician cities had alreadv existed for < enturies, we find the 
ship* of Arvad, of Bybins and of Tyre well known in the har- 
bour* of the Delta, «md even bringing tribute of foreign vases 
to the river quays of Thebes itself. We cannot doubt that 
mudi of the precious plate of gold and silver used by the Egyp- 
tians at this time and specifically described as foreign tribute was 
made in Egyptian or egvpt i/ing style by Phoenician artists. 
But plate of really foreign type as well as origin was also brought 
to Eg)'4>l at this time by the Phoenician Kefti ships ” from 
Kefti, the island of Crete, where the 4 * Minoan ’* culture of 
Cnossos and Phaestu* was now at its apogee. Ambassadors 
from Kefti also brought gold and silver vases as presents fnr 
the Egyptian king, and on the walls of the tomb of Senmut, 
Queen IlatshepsuCs architect, at Thebes, we see a Keftian 
carrying a vase of gold and silver which is the duplicate of an 
at tual vast 1 discovered at Cnossos by Dr Arthur Evans. The 
art of the “ Minoan ” and “ Mycenaean ” goldsmiths exercised 
considerable influence upon that of the Egyptians; under the 
XXth Dynasty, about 1150 b.c., we find depicted on the tomb 
of Ramese* III. golden stirrup-vases {TUigelkannen) of the well- 
known Mycenaean type, and in that of Imadua, an officer of 
Raineses IX., gulden vases imitating the ancient (retail shape 
of the cups of Vaphio. In fact, it is more than probable that 
the Egyptians and Phoenicians manufactured plate of “ Minoan” 
and Mycenaean ” type$ long after the un< lent culture of 
Crete and the Aegean find come to an end. In the. time of 
Rameses III., about 1300 B.c., a clearly defined Asiatic influ- 
ence appears in the decoration of some of the gold plate. 
A gold basket represented in the tomb of this king at Thebes, 
has on its sitje a relief of the sacred tree between two beasts, 
an Asiatic idea. 

The chief existing specimens of Egyptian plate are five silver 
phi nine (bowls), found at the ancient Thmtiis in the Delta, 
and now in th$ Bulaq Museum (Nos. 482-486 in the catalogue). 
These are modelled in the form of a lotus blossom, most graceful 
in design, but are apparently not earlier than the 4th century 
b.c. Of the splendid toreutic art of a thousand years before, 


of which we gain an idea from the wall-paintings mentioned 
above, but few actual specimens have survived. The Louvre 
possesses a fine gold patera, 6^ in. across, with figures of fishes 
within a lotus border in repousse work; an inscription on the rim 
shows it to have belonged to Thutii, an officer ol 'Tethmosis III. 
(Man. soc. ant. de France , xxiv. 1858). Thutii’s bowl is a 
typical specimen of the Egyptian plate ol the XYIIIth Dynasty, 
and its design is precisely that of the hundreds of blue glazed 
faience bowls which were made at the time, and of which some 
perfect specimens and many fragments (especially from Deir 
el-Bahri) are in our museums. 'These were imitated from metal 
originals, just as most of the early Cretan pottery vessels were. 

A splendid bronze bowl, which shows us what some of the 
finer gold and silver plate was like, was found in the tomb of 
Hetaai, a dignitary of the XVIIith Dynasty, a’ Thebes a few 
years ago, and is now in the Cairo Museum (No. 3553 in von 
Hissing’s catalogue). The engraved decoration, representing 
birds and animals in the papyrus -marshes, is very fine and 
evidently of native Egyptian work. 'The silver bowl at Berlin, 
said by di Cesnola to have come from Athienou in Cyprus, is 
certainly of XVlllth Dynasty date, but, though purely Egyptian 
in style, more probably of Phoenician than Egyptian work- 
manship. 

Assyrian and Phoenician Plate . — The art of making gold and 
silver plate, w hether it originated in Egvpt and passed thence to 
Crete or not, was evidently on its own ground in Egvpt and in 
Minoan Crete. In Asia it was an exoLic art, introduced from 
Egypt through the Phoenicians. In fact, it may be doubted 
whether any of the bronze imitations of plate found in Assyria 
are of Assyrian manufacture; they are probably Phoenician 
imports. The British Museum possesses a fine collection of 
these bowls, mostly found in the palace at Ximrud, and so dating 
from the 9th and 8th centuries (reigns of Assur-nazir-pal to 
Sargon). Though they are made ol bronze, and only occasionally 
ornamented with a few silver studs, they are evidently the 
production of artists who were accustomed to work in the precious 
metals, some of them in fact being almost identical in form and 
design with the silver phialae found at Curium and elsewhere in 
Cyprus. They are ornamented in a very delicate and minute 
manner, partly by incised lines, and partly by the repousse 
process, finally completed by chasing. Their designs consist 
of a central geometrical fiat tern, with one or more concentric 



Fig. 2. — Silver Bowl, about 7 in. in diameter, found in a tomb in 
Gyprus, with repousse reliefs of Egyptian and Assyrian style. 

bands round it of figures of gods and men, with various animals 
and plants, such as antelopes amid papyri, which are derived 
from the Egyptian designs of the XVITlth Dynasty. Often 
there is a strange admixture of Assyrian and Egyptian style. 
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Bulls, for instance, arc usually represented as with a single 
mighty horn, curving to the front (in the style of the ancient 
Babylonian seals), rather than with both horns showing, in 
Egyptian fashion. When figures of gods and men are shown, 
the principal groups are purely Assyrian imitations of Assyrian 
temple-reliefs, in fact — such as the sacred tree between the 
two attendant beasts, or the king engaged in combat and van- 
quishing a lion single-handed; while mingled with these are 
figures and groups purely Egyptian in style, such as the hawk- 
headed deity, or a king slaying a whole crowd of captives at 
one blow. Occasionally one sees traces of the ancient Mycenaean 
inilueiicc, or perhaps rather of the young Ionian art which had 
nuw arisen out of the ashes of that of Mycenae. These Phoeni- 
cian imitative designs are still good imitations. But a centurv 
or so later we meet with them again on the silver bowls and 
dishes from Cyprus, in which the imitations have become had. 
The same mixture of subjects was still in vogue, but confusion 
has been superadded to mixture, and we find kings in Assyrian 
robes and Egyptian wigs slaying Syrian dragons with Egyptian 
wings, and so on. Eig. 2 gives a silver dish from Curium con- 
taining examples of the above-mentioned subjects. It is a 
characteristic specimen of this mixed Phoenician art, of which 
di Cesnula seems to have collected a remarkable number of 
examples. In addition to the numerous silver phialae some were 
found, with similar decoration, made of pure gold. To the 
same period as these howls from Cyprus belong the similar 
specimens of Phoenician plate from Etruscan graves at Praenestc 
and Cervetri in Italy. Those irom the Regulini Galassi tomb 
can hardly be earlier than the 6th centurv, so that this peculiar 
Mischkunst of the later type may well be dated to the 7th 5th 
centuries. 

Km'Rkenctcs. — You Hissing, “ Metallgefasse,” Cairo Museum 
Cafu/o^ue (1901); “ lone Jinm/esch.ile inykenisdier Zeit," Jahrh. 
lust. (1S9.S); L. J\ cU Ccsnola, Cyprus] Bayard, A 'inevc/i, <Ve. 

(I I. K. IT.) 

Prehistoric Greece : “ Minoan ” and “ Mycenaean ” Periods. — 
In the early history of the goldsmith’s art no period is more 
important; than that of the Greek Bronze age, the period of 
the prehistoric civilization which \vc call “ Minnan ” and 
“ Mycenaean,” which antedated the classical civilization of 
Greece by many centuries, and was in fact contemporary and 
probably coeval with the anc ient culture of Egypt. In Greece 
during this, her first, period of civilization, inetal-work was 
extensively used, perhaps more extensively than it ever was in 
the history of later Greek art. So generally was metal used for 
vases that even as early as the “ Middle Minoan ” period of 
Cretan art (some 2000 years B.c.) the pottery forms are obvious 
imitations of metal-work. The art of the metal-worker domi- 
nated and influenced that of the potter, a circumstance rarely 
noted in Egypt, where, in all probability, the toreutic art was 
never so much patronized as in Minoan Greece, although beautiful 
specimens of plate were produced by Egyptian and Phoenician 
artists. Also but few of these have come down to us, and we 
are forced to rely upon pictured representations for much of our 
knowledge of them. It is otherwise in early Greece. We 
possess in our museums tyi rivalled treasures of ancient toreutic 
art in the precious metals from Greece, whic h date from about 
2500 to 1400 B.c. , and as far as mass and weight of gold are 
concerned are rivalled only by the Scythian finds. These are 
tlu' well-known results of the excavations of Schlicniann at 
Troy and Mycenae and of others elsewhere. They do not bv 
any means suffer in point of additional interest from the fact 
that they were made and used by the most ancient Greeks, 
the men of the Heroic age, probably before the Greek language 
was spoken in Greece. 

The most ancient of these “ treasures ” is that discovered 
by Sehlieinann in 1873 buried, apparently in the remains of a 
box, deep in the fortification wall of TTissarlik, the anc ient Trov. 
It consists of vases and dishes of gold and silver, and of long 
tongue-shaped ingots of silver. In consonance with the early 
date (perhaps about 2500*3.0’.) to which they arc probably to be 
assigned (Sehlieinann ascribes them to the second Trojan citv) 
these objects are all of simple type, some* of the vases being 
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unornamented jugs with tubular suspension-handles on the 
sides. Here we have metal imitating stonework, as, later, 
pottery imitates metal. These are of silver. A unique form 
in gold is a boat-shaped cup with handles at the sides (Plate I., 
fig. 23), at Berlin, which weighs 600 grammes. One vase is 
of elcetrtim (one part of silver to four of gold). 

A treasure of much the same date (the second “ Early Minoan ” 
period, about 2500 B.c. or before) was discovered in May 1908 
in graves on the island of Mochlos, off the coast of Crete, 
by R. B. Scagcr. This is, however, of funerary character, 
like part of the treasures discovered in the shaft-graves of 
Mycenae, and, while including diadems, golden flowers, olive 
branches, chains, and so forth, for the adornment of the 
dead, does not include much gold used bv the deceased during 
life. 

The much later Mycenaean treasures include both funerary 
objects of thin gold and objects of plate that had actually been 
used. Among the former should he especially noted the breast- 
plates, diadems and masks which were placed on the bodies of 
the chieftains whom Sehlieinann, great in faith as in works, 
honestly believed to be Agamemnon and his court (and he may 
not have been very far wrong). Among the latter we may 
mention the small flat objects of gold plate, little sphinxes and 
octopuses modelled in relief, small temples with doves, roundels 
with spiral designs, and so on, which were ornaments for clothing, 
and the golden plate decorations of weapon handles. The 
great cast-silver bull’s head with the gold rosette on its forehead 
may perhaps have been regarded simply as a beautiful object 
of price, and buried with its owner. Similar protomae of bulls 
(of gold or silver) were brought by Minoan ambassadors as 
presents to the Egyptian court in the reign of Thothmes IJ 1 . 
Gold and silver vases were found both in the shaft-graves, in 
the treasure-pit close by, and in chamber tombs at Mycenae. 
The most usual shape in the shaft-tombs is that well known to 
us from t lit* vases of Vaphio, described below; among other 
types may he mentioned specially the ScVa? Ct/iifuKvirCWov with 
doves feeding above its handles (Plate I., fig. 21 ; from a restored 
reproduction) - - Soiai 7rc\cta8fs d/xc/>R* €ku(ttov xpivrtuu 

vf/xeOovTn* the golden jug with spiral decoration from the 
fourth grave; and the cup with lions of Egyptian appearance 
chasing each other round its howl, found in grave 5. Tlu* 
fragment of a silver vase with a scene in high relief of slingers 
and bowmen defending their town against besiegers from grave 4 
(Plate I., fig. 22), is an object unrivalled in ancient art. ()y this, 
as on the hull’s head, we have gold overlaid on silver (with an 
intermediate plating of copper); on a silver cup from the same 
grave we find gold inlay, and on another silver cup, from a 
chamber-tomb, enamel and gold inlaid. How the Minoan 
goldsmith could combine silver with gold and the two with bronze 
we see on the marvellous inlaid dagger-blades from Mycenae, 
with their pictures in many-coloured metals of lion-hunts, 
cats chasing birds, and so forth, which show that he was perhaps 
the greatest master of all time in this art. 

We speak of him as “ Minoan,” because most of the metal 
objects found at Mycenae arc, if not of actual Minoan workman- 
ship and imported from Crete, at any rate designed in accord- 
ance with the Minoan taste of the “ Great Palace Period ” 

( I .ate Minoan i. and ii.) at Cnossus. They are only “Mycenaean” 
in the sense that they were found at Mycenae. Of the art of 
the gold vase maker in the Mycenaean period properly speaking 
(Late Minoan iii.) we obtain an idea from the pictures of golden 
Biigelkannen with incised designs of zigzags, &<\, represented 
on the walls of the tomb of Rameses III. at Egyptian Thebes. 
The objects from the Mycenaean shaft-graves are much older 
than this, as arc also those from the next treasure we shall 
mention, that from Aegina, now in the British Museum. The 
gold cups and other objects of this treasure, w r ith their fine but 
simple decoration, are certainlv to be ascribed to the best 
Minoan period, although when first published Hi; A. J. Evans 
was inclined to assign them to so late a date as c. A.D. 800. 
They are surely some seven hundred years older, having no 
characteristic of the decadent “ sub-Myccnaean ” period, as 
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Ur Evans would doubtless now agree. These objects were 
probably found in a tomb. 

Dr Evans’s excavations at Cnossus, those of the Italians 
at Phuestos and Kagia Triada and those of the British school 
ar Puia ik astro have not produced any very striking examples £>i 
ihe Minoan goldsmith's art in his own country, though splendid 
bronze bowls and vases have been found, which give us a good 
idea of what the plate must have been like, as do also the gilt ! 
steatite imitations of plate mentioned below. One of the bronze I 
vases Irom Cnossus exactly resembles one ot gold and silver 
which was brought to Egypt by the ambassadors in Queen 
Hdtsliepsut’s time (iroseo m the tomb of Senuiut). But we ; 
possess a tine sib er cup (of the Middle Miuoan period) Irom Un- 
American excavations al Gounv.u. and two examples of tin 
finest Minoan gold plate. \viii«'li were discover* d outsulc Crete, in , 
the famous “ Yapliio cups,” with their embossed representations i 
of bull-netting, w hich h.ivc been illustrated so often as triumphs ! 
01 ancient art ( Plate 1 ., figs. 24,25). t hese are oi Cretan work- . 
mansLin. though found in Laconia, and .ire no doubt content- | 
porur\ with the vases of bl u k steatite with relieis showing a 
harvest-home procession, gladiatorial combats, and a king 
receiving or bidding farewell to a warrior with his armed 
followers, which ha\e been found by the Italians at Hagia 
‘•Yiada in Crete. These were originally overlaid with gold leaf, ' 
and are undoubtedly imitations in a cheap material oi golden 
embossed vases of the same style .is Bios** toimd ai Yapliio. 

Next m ord* r of time eanu tlu* objects ot gold and silver 1 
plate found by the expedition of the lhitish Museum at Enkomi 
in l.'yprus, which peril.. ps represent a somewhat later phase ol 
M, loan art, bu; certainly cannot now any longer be regarded 
as belonging. to the very late period to winch they were at first 
assigned. On-. mIvi r vase found at Enkomi is of the Yaphio ” 
shape, wh.ich first appears in Cretan pottery as early as tlu 
Middle Mh.oen period, contemporary with the Xllth Egyptian 
D; nasty . 2000 u.c.), and even then is clearly an imitation 
ot a metal or.ginai. Slightly modified, this type remained j 
late in us«\ as we find it represented among other golden vases j 

0. 1 the walls of tlw tomb of innsib or Imadua. an Egyptian j 
ofii-'ial of tlu- tine* of Raineses IX. (r. noo n.r.) at Thelus. j 
B-.. l some, at least, ol the Enkomi finds must be earlier titan this, j 

Tlu* Egyptian representations ol Mine .. *..*es ol gold and j 
silver in the torn!* of Senmut at 'Thebes (r. 1500 u.c.) and of 
later Mycenaean golden fiupelkannt a in that of Ramoses III. : 
(e. iijo n.r.) have been mentioned already. During the age of j 
Mvcenaean and sub-Myeeraean decadence* the art oi tin- Greek j 
goldsmith necessarily p; ssed thnaigh a period of eclipse, to 
trisc iigam, with the other arts, in rich and luxurious Ionia j 
probably, due Homeric poems preserved for later days a ! 
tradition'll echo of the glorious works of the metal-workers of 
the He row* age. 

Trnv nnd Mycenae : 5 Inn hhardt, Srh!in)iaw\ 

1. xeaeations ; Tsountas-Manatl , the Mycenaean A^c pas-mu. 

Y.ipliio : Tsounta*i-Maiuitt , Ai:ina\ A. J. I '.vans in J<nmi . Hell, i 
.s hid. vii. 195 220. i’ikks s : Ann. V rli . Ath. (1901 ' 

1907). ID gin Triada : Savignoni, }Vrni«T and others, Rnnhcnnt' 
della R. At\dthmia dri Linrri (Uumc, T902 190G); Gournia : Mrs 
liovd Hawi s, liouvniii (Philadelphia, ig<>-S), pi. c.; Mochlo-i (un- 
>ublishcd). l»>r Egyptian ivlrrences see Hall, Ann. Sell. Ath. 

• 190 j) , “ Keftin an ! the Peoples ot the Sea ** (1905); “ The Kutliu 1 
fresco in the Tom! of Senmut." (JL K. Hj \ 

Etruscan Plate.— ilm Etruscans were special] \ renowned lor | 
their skill in working ail the metals, and above all in their gold 
work. Large quantities of exquisite gold jewelry have been found 
in Etruscan tombs, including, in addition to smaller objects, 
sceptres, wreaths of oi.vc, and plates decorated with filigree- j 
work and animal figures, v.hfili were used as personal ornaments I 
(breastplates, girdles, diadems. &-.). In the Musro KiVhcriano | 
in Rome is a magnificent specimen of the last form of ornament; 
it is covered with nearly a hundred little statuettes of lions 
arranged in parallel rows; and tin Vatican (Musco Gregoriano) 
possesses a very fine collection ol similar objects from tin* 

“ Rcgulini-Galassi ’’ tomb at Caere. Little, however, lliat can 
be classed under the head of plate has yet been found. 


Hellenic Plate . — The period of “ geometrical " art which 
followed the Mycenaean age was one of decline m material pros- 
perity and artistic skill. We possess some specimens of the 
work then produced in the precious metals in the gold diadems 
placed on the head of corpses interred at Athens (Arc/ui^fogisdit 
! Ztilum s 1SX4, pis. viii., ix.; cf. Athenische Miliiicihtngen. 18 90. 



Fig. v Silver Cnnthanis Imm Rhodes, with <>i<l mounts. 
Possibly Uie imm oi ilie Homeric Stfiras 6./utinKvveA\ov. 


p. 367; and G. IVrrot and C. Chi pie/., Hisloirc de Vuvl dans 
I'antiquile , vii. 215). The period of Oriental inhin nee is 
represented bv the finds of gold ornaments made at Camirus in 
Rhodes (sec Gkffk Art, fig. 1 1). Fig. 3 shows a silver cup, with 
gold mounts, also lound at Garnirus, apparent K ,a work of the 
same early date. A remarkable find of gold objects was made 
in T882 at Ycttersfelde in Brandenburg; the principal piece 
was a gold fish (see Gkkfk Art, fig. 10) with ornaments in relict. 
These objects recall by their style carlv Ionic art, but were 
probably produced in one of the Black Sea colonies, since .similar 
| objects have been found, together with later work, in Crimean 
i graves ;see below), and exchanged for the amber of llu* Bailie 
j coasts. Croesus especially encouraged the art, and paid enor- 
mous sums for silver vases and cups to the most renowned 
artists of his time, such as Giannis and Theodonis the Samian. 

Th British Museum possesses a fine specimen of archaic 
Gnvk plate, lound at AgUgentum in Sicily. This is a gold 
phiale or bowl, about 5 in* across, with centr'd boss or 



Imc.. „p -Archaic Goid Pliiale, found at Acrigontimi, now in the 
British Museum. J t. is shown in sfrtiou below. It is 5 in. in 
diameter. 

omphalos //.aro/v^vAnC) which seems once to have con- 

tained a large jewel. Round the inside of the howl arc six figures 
of oxen repousse in relief, and at one side a crescent, formed 
by punched dots. A delicate twisted moulding surrounds the 
edge; the workmanship of the whole is verv skilful (see fig. 4). 

Pliny (V. If. xxxiii. 154 sqq.) gives a brief valuable account 
of the art of silver chasing ( caelatura , Or. roptnnx.j). 

In the best times of Gp-ek art the chief works in gold and 
silver seem to have been dedicated to religious purposes, and to 
have been jeldom used for the ostentation of private individuals* 
Yusels for the use of the temples, tripods in gold or silver 
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Fig >t. Golden AeVa* d^ucvinWov from Myecnae (Late Minoan i. ; about inoo 

Fig . 22. Fragment uj a Silver Vase with Kelief Design, showing the Defence of a City ; 

Fig. 23< — Golden Cup from Troy (Farly Minoan iii. ; 2500 13. c. or earlier)* 

Figs. 24, 25. — Gold Cups of Vaphio (Late Minoan i.). 
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of the richest work, and statues of the gods were the chief objects of Ulysses and Diomedes carrying off the Palladium. Enormous 
on which the precious metals were lavished. 1 prices were given by wealthy Romans for. ancient silver plate 

The gold used by the Greeks probably came from Asia Minor made by distinguished Greek artists; according to Pliny, the 
or Egypt, while the mines of Laurium, in the mountains which last-mentioned cup, which weighed 2 oz., was sold for 10,000 
form the promontory of Suniuni in Attica, supplied an abundant .< dSnarii (£350). It is worthy of note that a large number of 
amount of silver for many centuries. According to Pliny/ ^ he artists named by Pliny were natives of Asia Minor; and 



Fie. 5 - Greek Silver Vnso, .ph 

Phcidias was the first sculptor who produced works of great merit 
in the precious metals; lie mentions a number of other Greek 
artists who were celebrated for this class of work, but does not 
give their dates. The chief ol these were Mentor and Mys (both 
of the 5th century b.c.), Acragas, Boethus, the sculptors Myron 



Fig. 0 . — Silver Crater, found in Ithaca. ( Vi in- high.) 


and Stratonicus, as well as the well-known Praxiteles and Smpas. 
In Pliny’s time many works in gold and silver by these artists 
still existed in Rhodes and elsewhere. Among later workers 
lie specially mentions Zupyrus, who made two silver cups, 
embossed with the scene of the judgment of Orestes by the 
Areopagite court,- and Pytheas, who made a bowl with reliefs 

1 The gold eagles on the Sacred omphalos at Delphi were notable, 
examples of this; see Pindar, I'xtli. iv. 4. 

- It has been thought that a silver cup in 4 he Corsini collection 


centurv n.c., from South Russia. 

ii is vrrv probable that the Asiatic school of silversmiths 
had at least as much influence on Roman caelalura as that 
of Alexandria, whose importance has been overrated by 
Schrcibcr. 

The finest extant examples of Greek plate are those found in 
the tumuli of south Russia, especially in th# neighbourhood of 
Kcrtch, the ancient Panticapaeum. Fig. 5 shows a silver vase 
, found in 1862 at Nikopol in the tomb of a native Sevthtan 
1 prince. The native horse-tamers of the steppes are represented 
■ on the shoulder with wonderful naturalism, and the work is 
j beyond doubt that of an Athenian artist of the 4th centurv n.c. 
Splendid examples of goldwork were found in the tumujus of 
Kuloba, about 6} kilometres from Kerlch, which was excavated 
in 1840 and found to be the burial-place of a Scythian prince 
and his wife. The jewelry and plate found in this tomb, which 
were clearly of Greek origin, comprised (amongst other objects) 
an electrum vase T3 cm. high, representing Scythians in their 
native costume, one of whom is extracting a neighbour’s tooth, 
another binding up a wound, a third stringing a bow, besides 
several silver vases and two gold medallions with reproductions 
of the head of the Athena Parthenos of Pheidias. In these 
Crimean tombs arc often found golden crowns in the form of 
oak leaves, some of which belong to late Roman times. The 
finest extant example of a gold wreath, however, is that discovered 
at Armcnto in south Italy and preserved in the Antiquarium at 
Munich; it bears an inscription of the 4th century b.c., showing 
that it was dedicated by a certain Kreithonios. In 1812 Dr 
T,ee discovered at Ithaca a beautiful crater, 3^ in. high (see 
fig. 6), and a phialc or patera, <)l in. across, both of silver, re - 
pnusse and chased, with very rich and graceful patterns of leaves 
j and flowers picked out with gilding. 3 These are probably not 
| later than the 5th century b.c. Many silver mirror-cases, with 
j repousse figure-subjects in high relief, have been found at various 
places; as, for instance, one with a beautiful seated figure of 
[ Aphrodite found at Tarentum and now in the British Museum. 4 

at Rome (Michaelis, Das corsini sc he Silbergefdss , 1859; cf. W. 
Amelmig, in 7 tmuische Mittcilungenf , lyoO, pp. 289 *sqq.) may re- 
produce th<^ design of Zopyrus. 

- 1 See Archacoloqia, xxxiii. 3O-54. 

4 Ibid, xxxiv. 2O5-272. 
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The Victoria and Albert Museum contains an exquisite little 
silver vase, found in the baths of Apollo at Vicarello in 

Italy (tig. 7), enriched with a 
band in low' relief of storks devour- 
ing serpents executed with gem- 
like minuteness and finish — 
probably not later than the 3rd 
century B.c. The British Museum 
has a little vase of similar form 
and almost equal beauty, though 
perhaps later in date; it is 
decorated with bands of vine 
branches in a graceful flowing 
pattern, and is partly gilt. 

Graeco-Roman Plate . — During 
the last century of the Republic 
the growing luxury and osten- 
tation of the wealthy Romans 
found expression in the collection 
of elaborate specimens of plate. 

The works of the old Greek 
masters were the most highly 
prized, but contemporary artists, 
Fig. 7. Greek Silver Vase, such as Pasiteles, also attained 
5 in. hijdi, c. 3nl century distinction in this branch of 
b.c. I he ornamental band is ar t. Amongst the numerous 

modern times we may distinguish 
(</) temple treasures made of up of votive offerings, such as the 
treasure of Bernay in France (clep. Eure), discovered in 1830 
and preserved in the Cabinet des Medailles, which belonged to 
the shrine of Mercurius Canetonncnsis ; ( b ) private collections. 




Fig. 8. Silver Crate r, 15J} in. high, from the Hildesheim find. J 
(Berlin M11 st uni.) 

The most famous of these are the Hildesheim treasure, in the 
Berlin Museum, discovered in 1869, which has been thought 
(without adequate reason) : to have formed part of the 
campaigning equipment of a Roman military commander, 
and the Bosco Rea 1 c treasure, found in 1895 * n a villa near 
Pompeii, whence its owner was endeavouring to remove it 
when buried by the eruption of Vesuvius. These collections 
contain pieces of various dates. The Bernay treasure, in part 
belonging to the 2nd century a.d., contains oenochoai (ewers) 
with mythological subjects in relief inspired by classical Greek 
models * the theft of the Palladium was the subject of a 
famous cup of Pytheas, mentioned by Pliny — which must 
belong to the early imperial period. The Hildesheim treasure, 
again, contains two barbaric vases, without feet or handles, 
together with such fine pieces as the crater figured (fig. 8), 


whose decoration recalls that of the Ara Pads Augustae 
(see Roman Art), and a cylix with a seated figure of 
Athena in high relief, soldered on to the centre of the 
bowl, which appears to be of Greek workmanship. Such 
detachable figures were termed emblemata ; in the Bosco 
Reale treasure is a cup with .such a bust, typifying the province 
of Africa. Great value was also set upon crustae , i.e. bands 
of repousse work forming an outer covering to a smooth silver 
cup (cf. the Rothschild vases, Roman Art). Such works 
commonly have Latin inscriptions incised on the foot giving 
the weight of the piece, the cup and emblema being weighed 
separately. The artistic value of Roman plate is discussed 
under Roman Art. 

Among later specimens of Roman plate the most remarkable 
is the gold patera, nearly 10 in. in diameter, found at Rennes 
in t 7 7 7 , and now in the Paris Biblioth6quc — a work of the most 
marvellous delicacy and high finish — almost gem-like in its 
minuteness of detail. Though not earlier than about 210 a.d., 
a slight clumsiness in the proportion of its embossed figures 
is the only visible sign of decadence. The outer rim is set with 
sixteen fine gold coins- aurei of various members of the Antonine 
family from Hadrian to Geta. The central emblema or medallion 
represents the drinking contest between Bacchus and Hercules, 
and round this medallion is a band of repousse figures showing 
the triumphal procession of Bacchus after winning the contest. 
He sits triumphant in his leopard -drawn car, while Hercules is 
led along, helplessly intoxicated, supported by bacchanals. 
A long line of nymphs, fauns and satyrs complete the circular 
band. 

Late Roman plate is also represented by a series of large 
silver dishes, to which the name missorium is often, though 
perhaps wrongly, applied. These were used for presentations 
bv emperors (whose portraits they sometimes bear) and distin- 
guished officials. Three arc preserved in the Cabinet des 
Medailles of the Biblioth^que Nationale at Paris— the “ shield 
of Scipio,” found in the Rhone near Avignon, about 26 in. 
in diameter, with a relief representing the restoration of Briseis 
to Achilles; 1 the shield of Hannibal,” 2 chiefly remarkable for 



Fig. 9. — Shield of Theodosius. 


its size (it is 72 cms. in diameter and weighs to kilogrammes); 
and a third, decorated with a group of Hercules and the Nemcan 
lion. 3 Other well-known examples of this form of art are the 

1 Cf. S. Kcinach in Gazette des beaux-arts (189G). 

- Cf. K. Babclon, in Bulletin de la socitUd des antiquaires de la> 
France (1890), p. 228. 

:i Cf. E. Piot, in Gazette archdologique (188G) 
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“ shield of Theodosius ” at Madrid (fig. 9), which represents 
the emperor seated between Valentinian II. and Arcadius 1 ; 
the “ shield of Valentinian ” at Geneva 2 ; the “ shield of Aspar ” 
at Florence 3 ; and a fine dish found at Aquileia, now at 
Vienna. 4 

The British Museum contains some fine specimens of late 
Roman silver work, found on the Esquiline in 1793 (cf. Visconti, 
Una Supellettile d'argento, Rome, 1825; the objects arc published 
and described in Mr Dalton’s Catalogue of the Early Christian 
Antiquities in the British Museum , pp. 61 sqq., pis. xiii.-xx.). 
The most remarkable of these are: (i.)a silver casket decorated 
in repousse , with the inscription SKCONDE ET PROJECT A 
V 1 VATIS IN CRTSTO, doubtless a wedding gift to a couple 
bearing the names of Secundus and Projccta, v\hose portraits 
appear in a medallion on the centre of the lid; (ii.)four statuettes 
representing personified cities — Rome, Constantinople, Antioch 
and Alexandria (cf. P. Gardiner in /. H. S., 1888, ix. 77 sqq.). 
This treasure appears to belong in the main to the 5th century 
A.n., though some minor pieces may be earlier. 

Bibliography. — A general account will be found in Smith's 
Dictionary of Antiquities, 3rd ed., 5. v. ” Caclatura " (without illus- 
trations), and in Darembcrg and Saglio's Dictionnuive des antiquites , 
under the same heading (with several cuts). The passages in 
ancient writers which reler to the art will he found in Oherheck’s 
A ntike Sihriftqurllni , Nos. 2107 -2205; l’liny's account is most 
conveniently studied in K. J ex Blake and E. Sellers, The Elder 
Pliny's Chapters on the History of Art, pp. 2 sqq. The finds made 
in southern Russia were published in the Antiquites du Bosphora 
cimmtrien (St Petersburg, 1854); the Comptcs rendns de la com- 
mission. impcriale (St Petersburg, 1859 sqq.); and the Recucil 
des anlii/Hife s de la Scyfhir (i8f>0 1,873). The first of these works, 
which is very rare, has been republished on a reduced scale by 
M. Salomon Keinaeh, in his Biblwthique des monuments figures 
(Paris, 1892) with notes; and all the more important objects are 
figured in Antiquites de la Russ ie meridionale , by Kondakolf, 
Tolstoy and Keinaeh (Paris, 1891-1892). For Graeco- Koman 
plate the r.iO'.t important works are IKtoii de VillHosse’s publica- 
tion nl the Bosci) Krale treasure in the Monuments Riot , vol. v. (cf. 
the articles by the same author and M. Tliedenat on “ Lcs IVesora 
de vais^elle d'argmit trouves en Gaule," Gazette archtotogique , 1883- 
1884), and Per hildesheimer Sillier fund , by JI. Pernire and F Winter* 
(Berlin, 1901). Reference should also be made to T. Srhreiber, 
" Di(» alexandrinische Toreutik " t Abhandlungcn dev s-ichs. Gcscttsch. 
dcr Wissenschaften, 1894, vol. xiv.), whose tlieories are somewhat 
exaggerated; and A. Odobesc.u, Le T re soy de Prtrossa (1889-1900), 
which deals with a find of barbaric plate and jewelry made in 
Rumania, but gives much information on the history of the art. 
For earl v Grrck work, see K. Schneider, “ Cioldtvpen des griechiselien 
Osttsis," Rerichte dcr sacks. Geseltst haft der \Y issenscluiftcn (1891), 
p. 204), and A. Furt wiingler, Der Goldfund con Vcttcrsfclde (188 9. 
For Etruscan metal-work, see J. Martha, IS Art Brusque , ch. xvii. 
An interesting popular account of ancient work in precious 
metals will be found in F.. T. Cook's Popular Handbook to the 
Greek and Roman Antiquities in the British Museum , pp. 509 sqq. 

(H. S. J.) 

Oriental , African Plate, &r. — Some very curious pieces of pinto, 
both in gold and in silver, have been found in northern India in 
which country the goldsmith’s art is of great antiquity; 5 * these 
appear to be of native workmanship, but the subjects with 
which they are embossed, and the modelling of the figures, 
show that, they were produced under late Roman influence, or 
in some cases possibly even Greek influence in a highly degraded 
state, handed down from the time of Alexander's Indian con- 
quests. A fine gold casket (Buddhist relic) said to date from 
about 50 B.c. is worthy of note. 0 Tn the British Museum are 
an Indian silver dish (3rd -4th century a.d.) 7 and an earlier one, 
ascribed to c. A.n. 200. 

Under the Sassanian kings of Persia (from the 3rd to 6th 
centuries) very massive and richly decorated gold vases, bowls, 

1 Ct. E. Hiibner, Die antiken Bildwerke in Madrid, pp. 213 sqq. 

- A. Od obese u, Le l rdsor de Pctrossa, pp. 153 sqq., fig. 08. 

D. Bracci, Disscrtazionc sopra un clipco votivo (Lucca, 1771). 

4 Sec R. v. Schneider, Album auscrlesenster Gcgenstdnde der 
Anti kens a mm! ung des allerhochsten Kaisevhauses (1895); and cf. 
Verhandlungcn der ./j Vrrsammlung deutschcr Philologen (1893), 
pp. 297 sqq. # 

• r> Sir G. Bird wood, Industrial Arts of India (1880). 

h Wilson's Arcana antiqua (1841). 

7 Archaeologia , lv. 534. 
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and bottles were made (fig. 10). Those which still exist show 
a curious mingling of ancient Assyrian art with that of Rome 
in its decline. Reliefs re- 
presenting winged lions, 
or the sacred treebetween 
its attendant beasts, 
alternate with subjects 
from Roman mythology, 
such as the rape of 
Ganymede; but all are 
treated alike with much 
originality, and in a 
highly decorative man- 
ner. A fine example of 
Persian work of the early 
19th eentury(dat.ed 1817 
is the circular gold dish 
richly enamelled, which 
is in the Victoria and 
Albert Museum, where 
a large collection of 
Oriental plate may be 
studied. Here may be 
seen a gold rose-water 
sprinkler of gold, en- 
tirely covered with richly 
enamelled flowers, Mogul work, 17th century; fine Burmese 
gold work found in a.d. 1484-1485 in a Buddhist temple, 
Rangoon; remarkable gold ornaments of the Burmese 
regalia; and a large elephant howdah, from the Punjab, made 
of silver, parcel gilt, the top covered with silver plates of large 
repousse foliage. Tibetan craftsmen work is represented by 
numerous vessels for sacred and domestic purposes, mostly of 
metal, partially mounted in silver, which display the skill of the 
Tibetans in the 19th century. Of the skill of the Hindus as 
goldsmiths, abundant evidence is afforded by the Ra may ana 
and Mahdhhdrata , though very little of their ancient gold and 
silver work has survived. In India the people of the Cash- 
mere valley have long been famous for their natural superiority 
as craftsmen, as was Lucknow for its utensils of gold and stiver, 
much of it richly enamelled, in the 18th and 19th centuries. 
Chanda in the C entral Provinces was once celebrated for its 
skilled goldsmiths, and the plate of Cutch and Gujarat in the 
Bombay Presidency has enjoyed a well-deserved reputation. 
The uncont animated indigenous designs of the Sind goldsmiths’ 
work call for special notice. Indian plate, as is quite natural, 
has often been influenced by European designs : for instance, 
the beautiful gold and silver work of Cutch is Dutch in origin, 
while the ornate throne of wood covered with plates of gold, 
early Tqtli century, used by Ranjit Singh (at South Kensington) 
also displays European influence. Much of the Siamese decora- 
tive plate of the 18th and 19th centuries is of silver-gilt and 
nielloed. T11 the Rijks museum, Amsterdam, is a collection of 
silver dishes, boxes of gold and silver, jewelry, &e., all of 
excellent workmanship, from Lombok. African goldsmiths’ 
work is represented in the British Museum by the gold orna- 
ments from Ashanti, where there are also some gold ornaments 
from graves in Central America and Colombia. Ancient Abys- 
sinian work can be studied at the Victoria and Albert Museum 
in the gold chalice, gold (Town of the Abuna of Abyssinia, 
another more ornate crown of silver-gilt, a fine shield with 
silver-gilt filigree;, and other objects. 

The gold and silver work of Russia resembles in style that of 
Byzantium at an early period. Shrines and other magnificent 
pieces of plate in the treasury of the cathedral at Moscow (see 
Wcltmann, Le Tresor de Moscou, 1861), though executed at 
the end of the 15th and 16th century, arc similar in design to 
Byzantine work of the nth or 12th century, and even since 
then but little change or development of s^yle has taken 
place. 

The caliphs of Bagdad, the sultans of Egypt, and other 
Moslem rulers were once famed for their rich stores of plate, 



Fig. 10. - Sassanian-Gold Bottle, about 
(10 in. high. In the Vienna Museum.) 
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which was probably of extreme beauty both in design and work- 
manship. Little or nothing of this Moslem plate now remains, 
and it is only possible to judge of its style and magnificence from 
the fine works in brass and other less valuable metals which have 
survived to our time. 

Towards the end of the ioth century the Rhine valley became 
the centre of a school of goldsmiths, who produced splendid 
examples of their work — a mixture of Byzantine art with their 
own original designs. The book-covers, portable altars and other 
objects, preserved at Trier and Aix-la-Chapelle, are notable j 
examples produced at that centre. The magnificent book-cover | 
from Kchternach, now at Gotha, is of the school of Trier. | 

Early Medieval Plate. The Gothic, Gaulish and other 
semi-barbarian peoples, who in the 6th century were masters 
of Spain, France and parts of central Europe, produced great 
quantities of work in the precious metals, especially gold, often of 
great magnificence of design and not without some skill in work- 
manship. The Merovingians encouraged the art of the gold- 
smith by spending immense sums of money on plate and jewelry, 
though only two examples of their great wealth in church 
vessels have survived — the gold chalice and paten of Gourdon, 
now at Paris. Fine examples of Carlovingian work, which was 
mainly wrought in the monasteries in the north of the Frankish 
dominions and on the Rhine, may be studied in the covers lor 
the Gospels, in the Bibliuth^que Nationalc in Paris. Tn T.H37 
a large number of pieces of very massive gold plate were found 
at Petrossa in Rumania; much of this find was unfortunatclv 
broken up and melted, but a considerable portion was saved, 
and is now in the museum at Bucharest. These magnificent 
objects are all of solid gold, and consist of large dishes, vases, 
ewers, baskets of open work, and personal 
ornaments (fig. n). Some of them show a 
strong Roman influence in their design, 
others are more purely barbaric in style. 
To the first of these classes belongs a very 
fine phiale or patera, 10 in. in diameter. In 
the centre is a seated statuette of a goddess, 
holding a cup, while all round, in high relief, 
arc standing figures of various male and 
female deities, purely Roman in style. 
Though the execution is somewhat cluinsv, 
there is much reminiscence of classical grace 
in the attitudes and drapery of these figures, j 
A large basket and other pieces, made of 
square bars of gold arranged so as to form 
an open pattern of stiff geometrical design, 
have nothing in common with the vessels in 
which Roman influence is apparent, and can 
hardly be the work of the same school of 
goldsmiths. 1 The date of this Petrossa treasure 
is supposed to be the 6th century. The 
celebrated Gourdon gold cup and tray now 
Fic.. 11. — Gold preserved in Paris belong to about the 
Ewer, 15 in. high, same date. They are very rich and magni- 
trcasuTe 0 * cLro ^‘ l ficent, quite free from any survival of classic 
influence, and in style resemble the Merovin- 
gian gold work which was found in the tomb of Childeric 1 . 
The cup is 3 in. high, shaped like a miniature two-liandled 
chalice; its companion oblong -trav or plate has a large cross in 
high relief in the centre. are elaborately ornamented 

with inlaid work of turqubi&s and garnets, and delicate 
filigree patterns in gold, sn1de¥£d on. 

In the 6th ccnflNtty Byzantium was the chief centre for the 
production of lftfg¥%nd magnificent works in the precious 
metals. The religffeftiUcrvour and the great wealth of Justinian 
and his successors the churches of Byzantium, not only 

with enormous quantities of gold and silver chalices, shrines, 
and other smaller pieces of ecclesiastical plate, blit even large 
altars, with tali pillared baldaerhini over them, fonts, massive 
candelabra, statues, and high screens, all made of the precious 
metals. The wealth and artistic splendour with which St Peter’s 
1 Soden Smith, Treasure of Petrossa (1809). 



in Rome and St Sophia in Constantinople were enriched is now 
almost inconceivable. To read the mere inventories of these 
treasures dazzles the imagination — such as that given in the 
Liber fxmlijicalis of Anastasius Bibliothecarius, which includes 
the long list of treasures given by Constantine lo St Peter’s 
before he transferred his seat of empire to Byzantium (330), and 
the scarcely less wonderful list of gold and sih or plate presented 
to the same basilica by Pope Svmmachus (498-51 4 k 2 

Some early Byzantine plate of the 6th century is m the British 
Museum; an inscribed paten of the 10th and nth centuries is in 
llalberstadt Cathedral in Germany, and numerous ecclesiastical 
vessels are in the Treasury of St Mark's, Venice. 

Early in the medieval period France and other Western 
countries were but little behind Italy and Byzantium in their 
production of massive works, both secular and religious, in the 
precious metals. At this time every cathedral or abbey church 
in Germany, France and even England began to accumulate 
rich treasures of every kind in gold and silver, enriched with 
jewels and enamel; but few specimens, however, still exist of 
the work of this early period. The most notable arc Charle- 
magne's regalia a and other treasures at Aix-la-Chapelle, a few 
preserved at St Peter's in Rome, and the remarkable set of 
ecclesiastical utensils which still exist in the cathedral of Monza 
near Milan — the gift of Queen Theodclinda in the early part of 
the 7th century. 4 The treasure of Nagy-Szent-Miklos, consist- 
ing of several vessels of gold, of Hungarian origin (8th-yth 
century), is in the Imperial Museum at Vienna. 

The exist ing examples of magnificent early work in the precious 
metals mostly belong to a somewhat later period. The chief 
are the gold and silver altar in Sant’ Ambrogio at Milan, of the 
gth century; the 41 Pala d'Oro,” or gold retable, in St Mark’s at 
Venice, begun in the 10th century; the silver altar-front in 
St Domenico’s Church at Palermo; the shrine of silver-gilt (with 
later additions) in the church of St Simeon at Zara, Dalmatia, 
by Francesco di Antonio of Sesto near Milan, 1380; and the 
gold altar-frontal given by the emperor Henry II. and his w ife 
Cunigunde, at the beginning of the 1 ith century, to the cathedral 
at Basel. The last is about 4 ft. high by 6 ft. long, lepmsse in 
high relief, with figures of Christ, the three archangels, and St 
Benedict, standing under an arcade of round arches; it is now 
in the Mus6e Clunv in Paris.’' A similar gold frontal, of equal 
splendour, was that made for the archbishop of Sens in 999. 
This was melted down by Louis XV. in 1760, but fortunately 
a draw ing of it was preserved, and is published by Du Sommera.nl 
{Album, gth scries, pi. xiii.). Reliquaries of great splendour 
were made of the precious metals, one of the most notable being 
that containing the skulls of the three kings in Cologne Cathedral. 
'This shrine, which resembles in form a building of two storeys, 
was wrought in the T2th century. The covers of the Textus 
in the Victoria and Albert Museum are highly important 
examples of goldsmiths’ work; they are of gold and silver, 
decorated with enamel and set with stones, probably dating 
from the T2th century. 

Celtic. — The skill in metal-working of the Celtic piople in 
the British Islands, especially in Irelaru^, in Pagan and ( hristian 
times, is well known, and need hardly be emphasized here. 
While much has perished, much happily remains in proof of their 
extraordinary skill in working gold and silver, particularly in 
jewelry. The most remarkable specimen of tluir technical skill 
and artistic perception is the famous Ardagh chalice of the gth- 
Toth century (in the museum at Dublin) (Plate IT, fig. 31), 
which is composed chiefly of silver, with enrichments of gold and 
gilt bronze, and with exquisite enamels. The interlaced ornament 
is a feature of Celtic work, and mav further be studied in the 
celebrated Tara brooch, with its seventv-six varieties of designs 
as well as in other exquisite examples of jewelry. Further 
evidence of Celtic skill is forthcoming in the shrines for the 
sacred bells in Ireland, not to mention other ecclesiastical 

- See D’Agincourt, llistoirc de Vart (182 *). 

:: Boek, Die Kleinodien des he.il. rdmischen Reiches ( i<So,j). 

4 Arch . Jour. xiv. 8. 

5 Anhaeoloqia, xx£. 144-148. 



PLATE 


ornaments. These .are of great beauty, and the silver shrine 
of the bell ol St Patrick (1091-1105) displays the interlaced 
scroll ornament in a striking degree. With the introduction 
of Gothic art into Britain the special characteristics of Christian 
Celtic art in Ireland gradually died out. 

Anglo-Saxon. — Judged by the examples of Anglo-Saxon 
jewelry discovered, the Anglo-Saxon craftsmen brought their 
art to a high state of perfection, though hardly equal in merit to 
the Celtic. A large quantity of their metal-work is of bronze, 
frequently enriched with gold and enamel. Happily, there is 
preserved one priceless specimen of the goldsmith’s art of this 
period - namely, the famous Alfred jewel of gold, now in the 
Ashmolcan Museum at Oxford, with a portrait, believed to be of 
Alfred the Great, in cloisonne enamel. Another notable speci- 
men is the Ethclwulf ring in the British Museum. Though 
ecclesiastical vessels, doubtless of the precious metals, appear 
in Anglo-Saxon illuminated manuscripts, the only piece of plate 
of that tune at present known is the plain silver cup of the latter 
part of the qth century, found with gold and silver jewelry and 
pennies at Trcwhiddle in Cornwall, which is now in the British 
Museum. 1 There is, however, an important example of metal- 
work embellished with silver plates — namely, the portable altar 
of St Cnthbert at Durham. 

A most valuable description of the various methods of work 
practised by gold- and silversmiths in the nth and 12th cen- 
turies is given by the monk Thcophilus in his Diver so mm artinm 
scherfula (Hendrie’s ed., 1847). He minutely describes every 
possible process that could be employed in making and orna- 
menting elaborate pieces of ecclesiastical plate — such as smelting, 
refining, hammering, chasing and repousse work, soldering, 
casting (by the “eire perdue ” process), wire-drawing, gilding with 
mercury amalgam, and the application ol niello, enamel and gems. 

The silversmith of those days, as in classical times, was not 
onlv a thorough artist with a complete sense of beauty and fitness 
m his work, but he was also a craftsman of the most varied 
fertility of resource, and made himself thoroughly responsible 
for every part of his work and every stage through which it 
passed -a most striking contrast to the modern subdivision 
of labour, and eagerness to produce a show of neatness without 
regard to real excellence of work, which is the curse of all 1 nth- 
century handicrafts, and one of the main reasons why our 
modern productions are in the main neither works of true art 
nor objects or real lasting utility. 

Italian Plate. — Before the latter part of the 15th century, 
large pieces of silver work were made more for ecclesiastical 
use than for the gratification of private luxury. The great 
silver shrine in Orvieto Cathedral, made to contain the blood- 
stained corporal of the famous Bolsena miracle, is one of the 
chief of these. It is a very large and elaborate work in solid 
silver, made to imitate the west front of a cathedral, and decor- 
ated in the most sumptuous way with figures east and chased in 
relief, and a wonderful series of miniature- like pictures embossed 
in low relief and covered with translucent enamels of various 
brilliant colours. This splendid piece of silver work was executed 
about 133.8 by Ugolino ^la Siena, one of whose other works, a 
fine reliquary, is also at Orvieto. The other most important 
pieces of silver work in Ttaly are the frontal and retable of Si 
James in the cathedral at Pistoia 2 and the altar of San Giovanni 
it Florence. On these two works were employed a whole 
series of the chief Tuscan artists of the 14th and 15th centuries, 
many of whom, though of great, reputation in other branches of 
art, such as painting, sculpture on a large scale, and architecture, 
did not disdain to devote their utmost skill and years of labour, 
to Work which we now as a rule consign to craftsmen of the very 
smallest capacity. The following celebrated artists were 
employed upon the altar at Florence : Antonio Pollaiuolo, 
Michelozzo, Verrocchio, as well as less prominent artificers, Bet to 
Gori, Leonardo di 3 er Giovanni and Betto di Francesco Betti. 

Among the distinguished names of Florentines who during 

1 Victoria TTi.\torv of Cornwall, i. *75- 

- K. Alfred Jones, “ The Altar of Pistoia," The l\eli\ntar\ (January 
190O), pp. 19-28. 
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the space of one century only, the 15th, worked in gold and 
silver, the iolluwing may be given to suggest the high rank 
which this class of work took among the arts : Brunelleschi, 
Ghiberti, Donatello, Luca della Robbia, the two Pollaiuoli, 
Verrocchio, Michelozzo, Ghirlandaio, Botticelli, Lorenzo di 
Credi, Baccio Baldini and Francia. The cities of Italy which 
chiefly excelled in this religious and beautiful class of silver 
work during the 14th and 15th centuries were Florence, Siena, 
Arezzo, Pisa, Pistoia, Bologna, where there arc fine 14th-century 
silver reliquaries executed by Jacopo Roseto da Bologna for 
the heads of St Dominic and St Pctrunio in the church of St 
Stefano, Perugia, where Paolo Vanni, Roseetto ' and others 
worked in the 14th and early 15th centuries, and Rome. 

Owing to the demoralization and increase of luxury which 
grew in Italy with such startling rapidity during the early years 
of the 16th century, the wealth and artistic skill which in the 
previous centuries had been mainly devoted to religious objects 
were diverted into a different channel, and became for the most 
part absorbed in the production of magnificent pieces of plate- 
vases, ewers, dishes, and the like— of large size, and decorated 
in the most lavish way with the fanciful and over-luxuriant 
forms of ornament introduced by the already declining taste of 
the Renaissance. This demand created a new school of metal- 
workers, among whom Benvenuto Cellini (1 £00-1571) was per- 
haps the ablest and certainly the most prominent. His graphic 
autobiography makes him one of the foremost and most vivid 
figures of the wonderful 16th century, in which often the most 
bestial self-indulgence was mingled with the keenest enthusiasm 
for art. The large salt-cellar made for Francis I., now at 
Vienna, is the only piece of plate which can be definitely assigned 
to Cellini. The splendid Farnese casket, with crystal plaques 
engraved by Giovanni di Bernardi, in the Naples Museum, has 
been wrongly attributed to Cellini. His influence on the design 
of plate was very great, not only in Italy and France, but also 
in Germany. 8 During the 17th century fine pieces of plate 
were produced in Italy, many of them still retaining some of the 
grace and refinement of the earlier Renaissance. 

The papal treasure, containing priceless examples of the 
goldsmith’s art, was almost entirely depleted by Pius VI. to puy 
the indemnity demanded by Napoleon. The tiara of Julius II. 
bv Caradosso, and the 
splendid morse of Clement 
VII. by Benvenuto Cellini, 
coloured drawings of 
which are preserved in 
the Print Room, British 
Museum, arc among the 
objects then destroyed. 

A valuable source of study 
ol Italian plate (now de- 
stroyed) is contained in the 
three volumes of drawings, 
executed between 1755 and 
170.I, by Grauenbroch, in 
the Museo Correr at Venice. 

Germany .— From \ cry 
early times Germany was 
specially famed for its 
works in the precious 
metals, mostly for eccle- 
siastical use. In the 15th 
century a large quantity 
of secular plate was pro- 
duced of beautiful design 
and skilful workmanship. 

Tall covered cups on 
stems, modelled with a 
series of bosses something lucent enamels. German or Flemish, 
like a pineapple, beakers ol I 5 tl1 ccntur y. (S. K. M.) 

and tankards, enriched with Gothic cresting afd foliage, arc 

See Eugene Finn, Benvenuto Cellini , sa vie , &c. (1883); also 
Cellini's own work, L)ctT Oreficeria (1508). 
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among the most important pieces of plate. During the 16th 
century Augsburg and Nuremberg, long celebrated for their 
silver work, developed a school of craftsmen whose splendid 
productions have often been ascribed to the great Celling 
himself. In the first decade of the 16th century, Paul Milliner, 
a Nuremberg goldsmith, furnished Frederick the Wise with 
several silver-gilt reliquaries tor his collection at Wittenberg. 
Later in the same century came the Jamnitzer family of 
Nuremberg, chief among them being Wentzel Jamnitzer, 
one of whose masterpieces, an enamelled silver centre-piece, 
belongs to the baroness James do Rothschild of Paris. 
Mathaeus Wallbaum of Augsburg was another celebrated 
goldsmith of the 16th century. ITis chief works are 
religious ornaments of ebony mounted in silver, and the Pom- 
merschen Kunstschrank in the Kunstgewerbe Museum, Berlin. 
But the chief German goldsmith of the 16th century was Anton 
Eisenhoit 1 of Warburg, who wrought the fine crucifix (158*)), 
the chalice and other ecclesiastical vessels which belong to the 
Furstenberg family. Other notable craftsmen of this period 
were Han- l'etzolt and Melchior Bayr, the latter having made 
the silver altar (with scenes from the Life of Christ after Durer) 



Fig. 13. — Silver Cup, in. high, 
usually attributed to Jamnitzer, 
but more probably by Paul Flint. 
Made at Nuremberg about the mid- 
dle of the 1 6th century. (S. K. M.) 



F10. T4. —Ewer by Francois 
Briot, about 10 in. high. 
Middle of 1 oth century. 


for the king of Poland, which is in the Sigismund chapel in Cracow 
Cathedral. 2 Jakob Mores, the elder, of Hamburg, was employed 
by the royal house of Denmark. A large number of his original 
designs for plate are in the public art library at Berlin. Jakob 
Mores, the younger, executed the silver altar at Frederiksborg 
in the 17 th century. In Germany the traditions of earlier 
Gothic art were less rapidly broken with, and many purely 
Gothic forms survived there till the end of the ibth century, 
and Gothic decorative features even later. Tn the first half of 
the 17th century, though the technical skill of the German silver- 
smiths reached a high standard of merit, there was some falling 
off in the execution and in the purity of outline in their designs. 
Germany is richer in secular plate than any other country. 
The remarkable royal collections of plate in the green vaults 
at Dresden, Gotha and Munich, as well as public museums in 
Germany, including the treasure of Liineberg at Berlin, afford 
excellent opportunities for the study of the German goldsmith’s 
art, the remarkable chalice, 12th century, of St Gothard’s 
church, Hildcsheim; the celebrated Kaiserbecher of Osnabriick 


1 Lessing, Die Silber-Arbeiten von Anton Eisenhoit (1880). 

2 Illustrated by Ordzywolski, in Rencsaus w Polsce , pis. 11-12. 


of the 13th century ; the cup given by the emperor Frederick III. 
and Mathias forvinus to Vienna in 1462, and the splendid ewer 
of Goslar, 1477, are notable specimens of early German work. 
In England the only public collections of German plate worthy 
of notice are the “ Waddesdon” in the British Museum, and the 
Victoria and Albert Museum. Prior to its dispersal among 
his five daughters, the late baron (arl von Rothschild's collection 
at Frankfort-on-Main was the most extensive private collection 
in existence. The Gutmann collection, acquired by Mr J. Picr- 
pont Morgan, contains many rare pieces, as does that of the 
baronesses Alphonse and Salomon de Rothschild in Paris. 

Many of the most beautiful vessels of crystal, agate, &c., 
formerly attributed to Italian artists, were carved and engraved 
and set in beautiful enamelled gold and silver mounts, in southern 
Germany in the [6th and 17th centuries. At the end of 
the 17th and the beginning of the iSth centuries household plate 
and other ornaments were frequently decorated with painted 
enamels, mostly originating from Augsburg. Dinglinger of 
Dresden and his school at about this time exercised considerable 
influence in the production of ornaments in pearl and other 
materials, elaborately carved, mounted and enamelled. 

Several specimens exist of the models of cups required of 
candidates tor the rank of master-craftsmen in the second half 
of the 1 6th century. One of these, at the Victoria and Albert 
Museum, is believed to have been wrought by -Martin Rehlein 
of Nuremberg in 1572 -1573. 3 

Many of the famous 15th and r6th century artists- -such as 
Martin Schdn, Israel von Mcckcn, Aldegrever, Altdorfer, 
Brosamcr, Peter Flo trier, the Behams, Hopfer and Hans Holbein 
the younger, supplied the silversmiths with designs for plate. 
Several of Holbein’s original designs, including one tor the gold 
cup probably wrought by his friend, John of Antwerp, fur Queen 
Jane Seymour, are in the Print Room, British Museum, where 
there is also an original design for a table fountain by the cele- 
brated artist, Albrecht Diirer. Virgil Solis of Nuremberg 
(1514-1562) was especially fertile in design, ng plate, and he 
executed a large scries of etchings of designs for vases, cups, 
ewers, tazzc, &e.‘ Many of the German silver ewers and basins 
resemble those made in pewter at the end of the TOth century by 
! Francois Briot and Caspar Enderlein, who migrated from 
Switzerland to Germany. 

Switzerland. — This country produced several silversmiths 
whose work in the main follows that of the* German school. 
The three historic al beakers in the national library at Zurich 
1 were made in that city from money sent out as gifts from 
| England by the three English bishops, Jewel of Salisbury, Horn 
j of Winchester, and Parkhurst of Norwich, in appreciation of the 
| hospitality afforded them during their exile at Zurich, in the 
reign of Queen Mary 1 A Important plate was wrought at 
Berne, Rappersweil and other Swiss towns. 

Russia. — In no country is the ecclesiastical and secular plate 
of greater interest than in Russia, where so many different 
influences have been at work in its designs and decoration — 
Byzantine 1 , Oriental, Gothic, Renaissance, &e. The “ golden 
age ” of ecclesiastical art was undoubtedly the 17th century, 
when the churches and monasteries were being enriched with 
many priceless ornaments in the precious metals. Enamels of 
great ric hness — whic h had been introduced there by Hungarian 
artists — niello and precious stones were employed in the decora- 
tion. A drinking-cup or bowl exclusively Russian in form and 
character, known as bratnut , was largely made (see the fine one 
of gold, enamelled and set with precious stones, in the royal 
collection at Vienna), as was a smaller bowl, called czar k a, with 
a single handle. Another secular vessel, peculiarly Russian, 
is the kovsh , a pointed or boat-shaped bowl with a long handle. 
Much of the domestic: plate after Peter the Great’s time was 
influenced by that of western countries, partic ularly Germany. 

Poland. — Though not without a character of its own, the 

3 See Rosenberg in Kunst urvd Gewerbe % (1885). 

4 See twenty-one facsimiles of these etchings published by 
J. Rimeli (London, 1802). 

5 Keller, ” Three Stiver Cups at Zurich,” Arch. Jour::, xvi. 158. 
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ecclesiastical plate of Poland 1 came under the influence both 
of Germany and Hungary. Many of the sacred vessels of late 
medieval times arc decorated with enamels and niello. In the 
17th century ecclesiastical vessels encrusted with corals are 
met with, such as those given by Michael Wisniowiecki, king of 
Poland, to the church of Czeustochowa. A magnificent 17th- 
century chalice of gold, beautifully enamelled, given by the 
bishop of Ploek and Breslau, son of Sigismund III., is in Block 
Cathedral. Many important pieces of plate still exist in churches 
in Boland, though a Bolish origin is not claimed for them; for 
instance, the 10th-century chalice at Trzcmeszno, where there 
is also another chalice of about the same period. The cathedral 
of Cracow contains many pric eless examples, such as the 14th- 
century gold cross given by Casimir the Great ; the gold crucifix 
of Mathias Corvinus, and the gold reliquary, 16th century, of 
St Stanislas, bishop of Cracow. 

France. -France, like England, has suffered grievous losses 
in its plate, though it can show a larger array of medieval 
church vessels than can England. The chief specimens of 
medieval plate are the gth-rentury casket and the seated 
statuette of St Fov (10th century) in the treasure of Conqucs; 
the cross of Laon (c. 1200) in the Louvre ; the eiborium (early 
13th century) in the treasury of Sens; the cross of the same 
period in Amiens Cathedral; the caskets of St Taurin ( c . T250); 
the reliquary of St Epine, given by St Louis; the virgin of the 
abbey of Roncevaux (Navarre, 14th century); and the virgin 
given by Queen Jeanne d’Evreux to St Denis in 1339. One of 
the most cherished possessions of the British Museum is the 
celebrated gold and enamel cup of the kings of England, French 
work of the 14th century. No doubt the visit to Baris of Cellini 
exercised a great influence in the goldsmith’s art there, though, 
unfortunately, no examples have survived. The extravagances 
of Louis XIV. and his court led to the destruction of all the royal 
plate of France, as did the Revolution of 1789 of vast quantities 
of domestic plate. It was not until the early part of the 18th 
century that any signs of revival were visible in the art of the 
silversmith. Chief among the Baris goldsmiths of that time arc 
Claude Ballin the younger, Thomas Germain, and, later in the 
century, Francois Thomas Germain, who made the royal plate 
of Bortugal and several pieces for the court of Russia. 

The: Imiv Countries . — Flemish silversmiths of the late medieval 
period were as skilful as they were in the Renaissance. So 
little Flemish plate remains that pictures of the Flemish school 
are recommended as the chief sources of study of ecclesiastical 
vessels. A fine covered silver beaker, decorated with open 
work and translucent enamel in the South Kensington Museum, 
and another covered with figures and foliage in niello, in the 
print room of the British Museum, are notable examples of 
Flemish work of the 15th century. A large triptych, 13U1 
century, is in the Rothschild bequest to the Louvre. Ornate 
rosewater ewers and basins, which came in with the Renaissance, 
such as the important pair dated 1535 in the Louvre, were 
made at Antwerp and other places. 

The Utrecht silversmith, Baul van Vianen (early 17th century) 
wrought many fine piece^of plate, including the silver bas-reliefs 
in the Rijks museum at Amsterdam, where there are five fine 
bas-reliefs in silver by the Belgian silversmith, Mathias Melin. 
Two other members of the same family, Adam and Christian 
van Vianen, were also prominent silversmiths of this time. 
An earlier Dutch silversmith, Christian van Vianen of Utrecht, 
made the vessels for the altar of St George’s Chapel, Windsor, 
for Henry Vlli. 

Two important pieces of Dutch plate are the covered tazza- 
shaped cup of William the Silent, date about 1573, belonging 
to the earl of Yarborough,* 2 and another large cup of the same 
form (1595), known as the “ Breda cup,” in the possession of 
the Hohenlohe family. Considerable quantities of plate were 
produced at Amsterdam (where Johann Lutma the elder— -d. 
1669 — was a well-known silversmith), Haarlem, the Hague and 
many other places. The numerous 17th-century Dutch pictures 

1 Pozczdziecke and R as tawiecki, Pol is h Silver Work (1853-1809) 

2 Archucologia , lix. 83 
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of still-life and other subjects afford opportunities for the study 
of tazze, beakers and other domestic vessels in silver. Hendrik 
Janssens, a Dutch engraver of about 1640, executed many designs 
for goldsmiths and jewellers. 

Spain and Portugal . — Spanish plate was largely influenced 
in the middle ages by that of France and Flanders arid the art 
of the Moors. But little medieval plate exists in Spain, most of 
it having been destroyed at the time when a taste for more 
elaborate ornaments sprang up as a result of the introduction of 
fresh wealth from the colonies in the New World. The following 
examples may be singled out : a cross of wood, covered with gold 
filigree work, set with stones (a.d. 808), in Oviedo Cathedral, 
where there is also a larger cross of wood and gold, dating from 
later in the same century. A Moorish casket of. wood covered 
with thin silver plates is in Gerona Cathedral. The reliquary of 
Alphonso III. and his queen (a.d. 866-896 covered with 
embossed silver plates of the symbols of the evangelists; the 11th- 
century chalice at Silos; chalices of the 13th and early 14th 
centuries in the cathedrals of Santiago and Toledo; and Don 
Martin’s great armchair, of wood covered with elaborate silver- 
gilt plates, in Barcelona Cathedral. The Spanish monstrances 
of t lie 15th century are noticeable because of the Flemish 
influence displayed, while those of the early part of the 16th 
century, such as that by the celebrated silversmith, Enrique 
Arfc, in the cathedral of Cordova, is remarkable for its ornate 
character. The latter’s grandson, Juan dc Arfe y Villafane 
(who wrote De varia commensuracion , 1585, on silverwork and 
other arts) became a chief maker of these magnificent mon- 
strances ; for instance, the celebrated example in Seville Cathedral. 
He was associated with Bar hem in executing statues. About 
the 15th century Barcelona became famed as a centre for the 
silversmith’s art, and the Libras de pasantia , or silversmiths’ 
examination books, still preserved in that city, contain a large 
number of designs lor jewel-work. Seville likewise had an 
important gild of silversmiths, as did the following cities : Toledo, 
Valladolid, Burgos, Cordova and Salamanca. The celebrated 
family of Becerril wrought fine plate at Cuenca in the jOth 
century. Many chalices and some domestic plate of the 16th 
and early j 7th centuries are embellished with small enainqjled 
disks, some of which show Saracenic influence in details. The 
Victoria and Albert Museum possesses a fine collection of 
Spanish goldsmith's work. 

Bortuguese plate displays in its Gothic features a very florid 
style, in imitation of that adopted by architects in the rtign of 
Dom Manuel (1495-1521). A typical example of this extrava- 
gance of Gothic motives may be seen in the monstrance of Belein, 
which was made from gold brought from the East by Vasco da 
Gama. 

Austria and Hungary -- Austrian plate is, like that of Switzer- 
land, largely based on German models. The ecclesiastical plate 
of Hungary in the 15th and i6th centuries is celebrated for its 
enamelled work of a flowered design enclosed in filigree wire — 
introduced from Italy. This enamelled decoration was con- 
tinued in the T7U1 century, but without the filigree wire, and it 
is then described as “ Transylvanian.” Much of the secular 
plate of the 16th and 17th centuries in north and east Hungary 
is influenced hv German plate, while that in Transylvania is 
frequently inspired by Oriental designs. 

English. — There is strong evidence of the importance attached 
to English medieval plate by continental peoples, as there was 
to the magnificent English illuminated MSS., and, later, to the 
embroidered vestments, opus anglicanum . But, unfortunately, 
the ruthless destruction of plate during the Wars of the Roses, 
the Reformation and the Great Rebellion has spared but few 
medieval pieces to which we can point. Under the name of 
Brotestantism every ecclesiastical vessel with a device savouring 
of “ popish superstition ” was instantly destroyed. The inven- * 
torics of the great cathedrals and religious houses plainly reveal 
their marvellous wealth in gold and silver vessels# 

Norfolk^ is richer than any other county in pre-Reformation 
chalices and patens. The well-known “ Gloucester ” candlestick, 
Norfolk Arch. xii. 85. 
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though composed of inferior metal, is an illustration of the 
fine plate wrought in England in the 12th century, while 
the ancient anointing spoon of the sovereigns of England at the 
Tower of London is an historical relic of the end of the 12th 
century (with the bowl altered for Charles 11 .). The earl of 
Carysfort is the fortunate possessor of a silver-gilt censer of 
about 1375 and an incense ship, of about 1400, found in Whittle- 
sea Mere in 1850, and formerly belonging to Ramsey Abbey. 1 * 
Only one pre-Reformation English gold chalice has survived, 
which with its paten and a silver crosier was given to Corpus 
Christ i College, Oxford, by its founder. Bishop Eoxe (Plate 11 ., 
fig. 26). Both bear the London date-letter for 1507 -150S. 
Another historical relic which has come down to the present day, 
though in a restored form, is the gold ampulla of about the end 
of the 14th centurv in the 'lower of London. The universities 
of Oxford and Cambridge, though sadly depleted of their plate, 
eari still show some notable pieces. The earliest example at 
each is a drinking horn, both of the 14th century, at Queen’s 
College, Oxford, and Corpus Christi College, Cambridge. Other 
notable horns are the Pusev horn -; the celebrated Bruce horn 
with the seals of John of (iaunt attached, and one at Christ’s 
Hospital. 

Mazer bowls, made of wood mounted in silver and even in 
gold, and frequently engraved with scriptural and other inscrip- 
tions (see Plate 1 L, fig. 28), were popular drinking \essels in 
England in medieval times. Manv of these have survived, the 


earliest specimen being one of Edward IT. at Harhledown 
hospital. They ceased to he made after the reign of Elizabeth 
(Archaeulooia, i. T29). Medieval coco-nut cups, mounted in 
silver, are of frequent occurrence in England, the best known 
examples being in the possession of the colleges at Oxford and 
Cambridge and several of the city companies. As has been men- 
tioned before, but few examples of early plate exist ; the following 
is a brief list of some of the most notable pieces, other than those 
previously enumerated : the “ Sokborn ” cup (c. 1450), and the 
“Anathema ” eup( 1481-1482) at Pembroke College, Cambridge; 
the Leigh cup (1499) at Mercers’ Hall; the ivory and silver cup 1 
(1525 -T52fi)of the (Hike of Norfolk; the pastoral staff (r. 1367) at | 
Ney College, Oxford ; the Richmond cup (r. 1510) at Armourers’ j 
Hall; the ‘‘election cup ” (r. 1520) at Winchester College ; and ] 


the Knun dress* plate, consisting of a fine covered cup (1435- 1440), 


two salts (<\ T500), a beaker and cover (1507-1508), and a salt 
( 1507- 150S) at Christ’s College, Cambridge. Of Elizabeth’s reign, 
the finest examples are probably the salt of the Vintners’ Com- 
panv (Plate 11 ., fig. 27), and the rosewater dish and ewer of the 


duke of Rutland. Stoneware 



high, with embossed gold band; 
found in a grave in the east 
of Zealand (Denmark) . This 
cup dates from threadier part 
of the Iron Ag<*. 


jugs, as the well-known example 
(1581) from West Mailing, Kent, 
and Chinese porcelain vessels 
were elaborately mounted in 
Elizabethan times, a goodly pro- 
portion of the former having 
been done by goldsmiths at 
Exeter. 

The Celtic races of both j 
England and Ireland appear to I 
have possessed great wealth in 
gold and silver, but especial! v 
the former. It seems, however, 
to have been mostly used in the 
manufacture of personal orna- 
ments, such as torques, fibulae 
and the like. A magnificent 
suit of gold armour, repousse 
with simple patterns of lines and 
dots, was found some years ago 
at Mold in Flintshire, and is 
now in the British Museum. 3 


The amount of old jewelry found in Ireland during the past 
century has ,been enormous; but, owing to the unfortunate 
law of “ treasure-t rove,” by far the greater part was immediately 


1 Illustrated inO/tf Cambridge Plate , pp. 102-103. 

- . Irchacologia , iii. 3, xii. 377. 3 Ibid. xxvi. 422. 


melted down by the finders. Little of this period that can 
be called plate lias been discovered in the British Isles— unlike 
Denmark and other Scandinavian countries, where the excava- 
tion of tombs has in many eases yielded rich results in the way 
of massive cups, bowls, ladles and horns of solid gold, mostly 
decorated with simple designs of spirals, concentric circles, or 
interlaced grotesques. Others are of silver, parcel-gilt, and 
some have figure subjects in low relief (fig. 15). In like 
manner, during the Saxon period, though gold and silver 
jewelry was common, yet little plate appears to have been 
made, with the exception of shrines, altar-frontals and \essels 
for ecclesiastical use, of which every important church in 
England must have possessed a magnificent stock. With 
regard to English secular plate, though but few early examples 
still exist, we know from various records, such as wills and 
inventories, that the 14th century was one in which cverv 
rich lord or burgher prided himself on his fine and massive 
collection of silver vessels; on festive occasions this was dis- 
played, not only on the dinner-table, but also on sideboards, 
arranged with tiers of steps, one above the other, so as to show 
>ff to advantage the weighty silver vases, flagons and dishes 
with which it was loaded. The central object on every rich 
man’s table was the “ nef " — a large silver caskrt, usually (as 
the name suggests) in the form of a ship, and arranged 
to contain the host’s napkin, goblet, spoon and knife, with 
an assortment of spices and salt. No old English “ nefs ” 
are now known. Great sums were often spent on this large 
and elaborate piece of plate, e.g. one made for the duke of 
Anjou in the 14th century weighed 348 marks of gold. 
The English silversmiths of this period were highly 
skilled in their art, and produced objects of great bcautv 
both in design and workmanship. One ot the finest 
specimens of Edward 1 1 l.’s plate which 



Fm. 10. Silver Cup, with toe,. 17. — Silver - gilt 

traiisliu'cul rii;ijin_'ls. Probably Sail -1 t ll.ir, 13.! in. high. 

English work of the 14th (liven to New College, 

century. Ox lord, in 1493. 

form, skilfully chased, and decorated in a verv rich and elaborate 
wav with coloured translucent enamels (fig. 16) of ladies and 
youths, several with hawks on their wrists. .Silver salt-cellars 
were among the most elaborate pieces of plate produced during 
the t st h century. Several colleges at Oxford and Cambridge 
still possess fine specimens of these (fig. 17); a favourite shape 
was a kind of hour-glass form richly ornamented, made between 
about J480 and 1525* 
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But few existing specimens of English plate are older than 
the beginning of the 15th century. Among the few that remain 
the principal are chalices- — such as the two large silver-gilt 
ones found in the coffin of an archbishop of York, now used 
for holy communion in the cathedral, and a fine silver chalice 
from the church of Berwick St James, Wilts, now in the British 
Museum. Both this and the York chalices are devoid of orna- 
ment, and, judging from their shape, appear to be of the first 
half of the 13th century, which is the date of the fine medieval 
chalice and paten found near Dolgelly some years ago (the latter 
now believed in some quarters to be of German origin). Several 
Tudor cups arc in existence : the celebrated one of 1 521 (Plate 11 
fig. 30), an earlier one, 1500; two covered ones of about 1510 
and 1512 at Sandwich and Wvmeswold, respectively; one (1515) 
at Corpus Christ i College, Oxford, and the Bodkin cup (1525) 
of the Corporation of Portsmouth. A very early beaker (1496) 
is in a private collection, as is also a small Tudor bowl(i 525- 1526). 
The earliest known chalices of silver include the Gourdon chalice 
and paten, the St Gozlin chalice at Nancy (10th century); the 
12th-century specimen in the abbey of Willcn in Tirol. 


It is interesting to note the various changes of form through 
which the ecclesiastical chalice passed from early Christian times 
Ch ..... till the iotli century. It was at tir .-4 an ordinary 
CLS * secular cup with two handles, classical in term and 
of largt* capacity, because the laity as well as the clergy 
received the wine. The double handles vvere of practical use 
in passing the cup round like a modern “ loving cup." The first 
alteration was the omission ot the handles, .so that it took the 
form ot a large hemispherical bowl, with a round toot, and a 
knop for security in holding it. For some centuries it appears 
to have been the custom for the priest to hold the chalice, while 
the communicant sucked the wine through a silver tube or " listula." 
Some ot the most, magnificent early examples of this form of chalice 
have the bowl mounted in bands, set with jewels, and enriched 
with minute lihgree work— a design which appears to have been 
taken from those cups, such as the four magnificent examples in 
the treasury of St Mark's at Venice, which have their bowl cut out 
ot crystal, onvx or some other precious stone. 1 The finest examples 
ot this class are the Ardagh chalice, now in the l)ublin Museum, 
and the chalice of St Kemigius, in Reims 
cathedral; both art; most magnificent speci- 
mens of the taste and skill oi 10th to nth 
century goldsmiths. In the 12th and 13II1 
centuries the design becomes simpler; there 
is a distinct shaft , extending above and below 
the knop ; and on the foot is marked a cross, 
not found in the earlier ones, to show which 
side the priest is to hold towards himself at 
celebration. The next alteration in the 
form of chalice, which occurred in the* l.jth 
century, was to make the loot not circular 
in plan but polygonal or lobed, so that the 
cup might not roll when laid on its sid«* to 
drain, alter it had been rinsed out. This 
form lasted in mo d countries till about 1500, 
ami in England till the Reformation. Then 
the bowl, which in the previous two or 
three centuries had been slowly reduced in size, owing to the 
gradually introduced practice of refusing the wine to the laity, 
was suddenly made more capacious, and the form was altered to 
the shape shown in fig. 18, in order that the Protestant " com- 
munion cup ” might bear no resemblance to the old Catholic " mass- 
ing chalice." This was ordered to be done in 1 502 (see Arch. 
Journ. xxv. 44-53). The l^-st account ot the evolution in the form 
of English medieval chalices and patens is by \Y. II. St John 
Hope and T. M. Fallow', in AnJuicoloqia , vol. xliii. 

Secular plate during the 15th and Tbth centuries was lre- 



Fio. 18. — Elizabethan 
Chalice. 


quently similar in style to that made in Germany, though the 
English silversmiths of the latter century never quite equalled 
the skill or artistic talent of the great Nuremberg and Augsburg 
silver-workers. In the 1 7U1 century, during the reigns of James I . 
and Charles I., many fine pieces of plate, especially tall cups 
and tankards, were made of very graceful form and decoration. 
The greater part of this, and all earlier plate, especially the fine 
collections belonging to the universities, were melted down 
during the Civil War. In (diaries II. ’s reign returning prosperity 
and the increase of luxury in England caused the production 
of many magnificent pieces of plate, often on a large scale, such 
as toilet services, wine-coolers, and even fire-dogs and other 
furniture. These are very florid in their ornament, much of it 


1 Sec De Fleury, La Messe (Paris, *1882), &c. 


under Dutch influence, and mostly have lost the beautiful forms 
of the century before (fig. 19 and Plate II., fig. 29). In the early 
part of the 18th century the designs of Engli-sh plate were to 
some extent influenced by the introduction of French ornaments 
By the large band of French silversmiths who sought refuge in 
England after the revocation of the Edict of Nantes. Chief 
among these Frenchmen (though probably not a refugee him- 
self) was Paul I .am eric, who produced a large number of notable 
specimens, the largest of which is a fine wine-cooler in the Winter 
Palace, St Petersburg. Through the greater part of the reign 
of George III. English plate is more remarkable for its plain 
solidity than for artistic* merit. With the advent, however, of 
the talented architects, the brothers Adam, came a taste for 
plate with classical characteristics. The South Kensington 
Museum has a small, though fine, collection of plate, varying 



Fig. 19. Covered Clip of Solid Cold, 6 in. high, c. iOOo- 1O70. 
Given to Exeter College, Oxford, by George Ilall, bishop ot Chester. 


in date from 1770 to 178.8, in the Adam style. Many of Flax- 
man’s designs were produced in plate, amoni^thc most important 
being the “ Shield of Achilles,” in silver-gilt, at Windsor Castle. 
Thomas Stothard, the painter, executed several designs for gold- 
smith’s work for Rundell and Bridge. 

The Assay of Gold and Silver Plate. -The primitive method of 
testing the purity of the metal was by marking a streak with *t 
on the touchstone, and comparing the colour 
of the mark with that made by various pieces 
of gold or silver of known degrees of purity. 

Assay by cupellation is now employed for 
silver : a piece of the silver to be tested is 
melted with some lead in a cupel or bone- 
ash crucible; the lead is oxidized, and 
rapidly sinks into the bone-ash, carrying 
with it any other impurities which are 
present. The residue of pure silver is then 
weighed, and by its loss shows how much 
alloy it contained. Gold is now tested by 
an elaborate chemical process by which the 
trial bit is dissolved in acid, and then 
thrown down in the form of precipitate, Fig. 20. —Silver 
which can be examined by a careful quan- Vase, 11 in. high, 



dated 


Dc 


titative analysis (see Assawng). simed bv the 

The standard of purity required in the brothers Adam, 
time of Edward I. was, for gold, that it 
should be of the “ Paris touch,” i.e. 19 1 carats out of 24. 
Before then 22 carats was the standard. Silver was to be “ of 
the sterling alloy,” viz. 1 1 oz. 2 dwt. to the pound. Except for 
a time during the 16th century this standard of silver has been 
kept up, and is still required by law. 

Hall-marks on Silver . — In the 13th century the English Gild 
of Gold- and Silver-smiths had grown into great importance, and 
had acquired monopolies and many special privileges. In order 
to keep tly standard up to the required purity the system of 
requiring each article to be stamped with certain marks was 
introduced by royal command. The first of these was the 

xxt. 26 
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king's mark— a leopard’s or lion’s head er owned. This was 
introduced in 1300 by Edward 1 . (29 Edw. 1. stat. 3, c. 30). 
The second, the maker’s mark , was instituted in 1363 (37 Edw. 
III. c. 7). This might be any badge or initial chosen by the 
master silversmith himself. The third wtis the Year letter of 
assurer's mark; this was an alphabet, one letter being used 
for a year, counting from the day of the annual election of the 
warden of the Goldsmiths 1 Company. When one alphabet was 
exhausted another with differently shaped letters was begun. 
The earliest existing piece of plate which has the three marks is 
the chalice (with paten, 1479-T4S0), at Nettlecombe, Somerset. 
Other marks, subsequently introduced, were the lion passant, 
first used in 1544; the lion’s head erased; and a full-length figure 
of Britannia, used only between 1697 and 1719-1720; and, lastly, 
the portrait of the reigning sovereign, which was used from 1784 
to 1890, when the duty on gold and silver plate ceased. In 
addition to these general hall-marks, the plate made in various 
provincial towns had certain special assay and hall marks. 

The best work on hall-marked plate and the marks themselves, 
with the history ot the Goldsmiths’ Company, is C. J. Jackson s 
English Goldsmiths and their Marks (1905), where will be found 
illustration^ of the marks found on plate wrought in Scotland and 
Ireland, and at English provincial gilds — York, Norwich, Exeter, 
Chester, Lincoln, Newcastle, Birmingham, Sheffield and other 
places. E. Alfred Jones’s book, Old English Gold Plate (1907), 
illustrates and describes gold plate only. 

Modern Plate in the East.— Though little plate of real artistic 
merit is now made in Europe, in the East among the Moslem 
and Hindu races there still survive some real taste in design and 
skill in execution. Delhi, Benares, Lucknow, (hitch and other 
places in India and Kashmir still produce a quantity of beautiful 
silver and gold work - chiefly ewers, basins, rose-water sprinklers, 
salvers, coffee-pots and the like. These are of graceful form, 
covered with rich repousse work, or more often with very delicate 
chased patterns. Their style in the main is Moslem, but some 
combine an Arab form with native Indian surface decoration. 
This ( lass of work is not a revival, but has been practised and 
handed down by unbroken tradition, and with little or no 
change in style from the 16th century or even earlier. 1 The 
silversmiths of Persia, Damascus and other Eastern places are 
still 1 skilful, and retain some good tradition in their designs. 
They are, however, more occupied in the production of personal 
ornaments than in making larger works of silver or gold. 

Authorities. - Scandinavian and Celtic Plate . — Worsaae, Pri- 
me ral Antiquities of Denmark (1849) ; Afbildningcr fra de Kongelige 
Museum (1854); “Industrial Arts ot Denmark,'' S.K.M. Hand- 
book (1882); Atlas de 1 ‘archeologie du nord (1857); Anderson, 
Mindelblade fra de dan she hangers Samling (18O7) ; Dantnarks , 
Xorges, og Sverigs historic (1807); Madsen, Afbildningcr af danske 
Oldsager (1868-187O); Montdius, A ntiquiUs siUdoises (1873-1875); 
Stralsund, Der Goldschmuik von Hiddensoe (1881); Hildebrand, 
" Industrial Arts of Scandinavia," S.K.M. (1882); Reeves, Shrine 
of St Patrick's Bell (1850); Wilde, Catalogue of Antiquities of Gold , 
Roval Irish Academy (1862); Margaret Stokes, Early Christian 
Art in Ireland (1875); J. Romilly Allen, Celtic Art in Pagan and 
Christian Times (1904). 

Danish.— C. Nyrop, Meddelelser ond dansk Guldesmedekunst 
(1884); Bernhard Olsen, De hjobenhavnske Guldsmedes Marker fra 
Tiden for Aaret , 1X00 (1892). 

Italian . — L. Caglieri, Compendia delle vitc dei santi orefici ed argen- 
tieri (1727); II Santuario delle rcliquie ossia il tesoro della basilica 
di S. Antonio di Padova (1851) ; “ Stanzianienti c contratti per opere 
di oreftceria (XIV. XV. cent.)," Perugia : R. Commissione Giornale, 
i. 333, iii. 206, 225 (1872 -1874); Filangieri, Documcnti per la storia, 
le arte e le Industrie delle provincie napoletane (1883-1891); Antonio 
Pasini, II Tesoro di San Marco , Venezia (2 vols., 1885-1880); 
“ Orfevres et I'orfivreri'- < n Savoie," Chambery : Soc. savoisienne 
mimoires, xxiv. 329 (1880); A. Guarneri, Esposizione di Palermo. 
Catalogo della collezione di antica oreficeria ed argentcria (1891); 
L. Fumi, II Santuario del SS. Corporate net duomo di Orvieto (1896); 
Congresso eucaristico ed espowione di arte sacra antica in Orvieto 
(1897); Congresso eucaristico di Venezia (1898); A. Cocchi, Les 
Anciens reliquaires de Santa Maria del Eiore et de San Giovanni de 
Florence (1903); O. 11 . Giglioli, Pistoia , nelle sue opere d’arte (1904); 
Catalogo generate della rnostra d'artc antica abruzzese in Chieti 
(1905); E. Manceri, Notizie di Sicilia, arte viii. 388 (1905); P. Pic- 
cirilli, OreficerXa medievale aquilana : due cimeii net Victoria and 
Albert Museum di Londra (1905); F. Ferrari, L'Oreficerif in Aquila 

1 See Bird wood, Industrial Arts of India (1880), p. 144. 


(190O); S. J. A. Churchill, ‘ The Goldsmiths of Romo under the 
Papal Authority,” with valuable bibliography, Papers of British 
School at Rome , vol. iv. (1907); Catalogo della most) a d' antica arte 
Umbra (Perugia, 1907); Corrado Ricci, II Palazzo pubblico di Siena 
e la rnostra d‘ antica arte sene sc. 

Russian, &i\ — A. P. Sonzoft, an illustrated book on some Russian 
plate (1857 1858); A. Masked, Russian Art and Art Objects in 
Russia (1*884); C. de Linas, Les Origines de l' or phut vie cloisonnd ; 
Viollet-le-Duc, Art russe, Antiquities of the Russian Empire. 

Austrian and Hungarian B. Czobor and I. Szalay, Die histori- 
schen Dcnkmaler Ungutns (1S97-1901); E. Radisics and J. Szendrei, 
Treasure of Hungarian Art (Hung.) (Budapest, 1897-1901); J. 
Mihalik, “ History of Goldsmiths* work at Kassa ” (Hung.), in 
vol. xxi. of Archaeological Proceedings of Hungarian Academy (1899); 
“ Zur Geschichte der Wiener Gold- und Sdberschmhdekunst," by 
E. Leisching, in Kunst und Kunsthandwerk , vii. 345 (1904); “Alt 
Troppauer Goldschmioriekunst," by E. W. Braun, in Zeitschrift fiir 
Geschichte . . . oesterreichisch Schlesiens , i. 24 (1905); J. Hampel, 
Altertlmmer des friihcn Mittelalters in CJngarn (Brunswick, 1907); 
Kata log der Ausstcllung von alt-oestcrreic hischen Goldschmiede- 
arheiten (Kaiser Franz Josef Museum in Troppau) ; A. Ilg, Wiener 
Schmiedcwcrk. 

German , CKc . — Manuscripts (W. Jamnitzer), Ein gar kunstlicher 
und wolgetziertev Schreibtisch sampt atlerhant kunstlichen silbern 
und vergulten newerfunden Instrumcnten (1585), col. drawings; 
Sibmacher, Entwurfe fur Goldschmiede (1879); R. Bergau, Wentzel 
Jamnitzer (1880); Erzeugnisse der Silber-Schmiede Kunst aus dem 
it) bis iX Jahrh. (1883); Tu tinner, Der Schatz des Freiherrn K. von 
Rothschild (2 vols., 1883-1885); Luthmer and Sehuermann, Gross- 
herzoglich-hcssischc Silber hammer (1884); C. A. von Drach, A Here 
Silberarheitcn in den kgl. Sammlungen zu Cassel (1888); Marc 
Rosenberg, Der Goldschmiede Merkzeichen (1890); J. H. Helner- 
Alteneck, Deutsche Goldschmiedc-ivcrke des Jahrh. (1890); Marc 
Rosenberg, 77 Blatt aus dem grossherzoglich sdchsischen Silberschatz 
im ScJtlosse zu Weimar (1891); Die Kunstkammer im grossfierzog- 
| lichen Rcsidenzschlossc zu Karlsruhe (1892) ; Siebzehn Blatt aus dem 
; herzoglich Anhaltischen Silberschatz im Schlosse zu Dessau (1895); 

I F. Sarre, Die berliner Goldschmiede Zunft (1H95); P. Seidel, 

' “Deux oeuvres de Wenzel Jamnitzer," Der Silber- und Goldschatz 
der Hohenzollern im kgl. Schlosse zu Berlin (1895); Gaz. des beaux 
arts, 3 S. xx. 221 (1898); Eugen von Nottbeck und W. Neumann, 
Geschichte u. Kunstdenkm Her der Stcult Reual (1899); Bernhard 
Olsen, De hamburgske Guldsmedc Jakob Mores d. oehlres og d. 
vngres Arbejdev for de danske Konger Frederik II. og Christian / V. 
(1903), (Die Arbeiten dcr hamburgischcn Goldschmiede Jacob Motes, 
V ater und Sohn , fur die /bin i sc hen Konige Frederick II. und 
Christian IV.)\ J. Sembritzki, Verzcichniss in Monel vorhandener , 
dlterer Ergzeugnisse dcr Edelschmicdekunst (1904) ; H. P. Mitchell, 
“ Two works by Wentzel Jamnitzer," Art Journal , p. 105 (1905); 
W. Neumann, Verzeic finis baltischer Goldschmiede, ihrer Merit- 
zeichen und Werke (1905); E. Ilintzc, Die breslauev Goldschmiede 
(190(4 ; E. Alfred Jones, “ The Gold anil Silver Plate of W. D. von 
Raitenau, Prince- Archbishop of Salzburg, in the Pitti Palace,” 
Connoisseur , xviii. 20 (1907); “ The Plate ot the Emperor of 

Germany,** Connoisseur , Nos. 51 and 54; Illustrated Catalogue of 
Early German Art (Burlington Fine Arts Club, 1908); Richard 
Graul, Lcipziger Gold- und S ilberschmicdearheitcn des Mittelalters 
(1908) ; A. Weiss, Das Handwerk dcr Goldschmiede zu Augsburg his 
i 6 Xt ; E. von Schauss, Die Srhatzkammev des bayerischen Konigs- 
hauses ; " Duke of Portland’s Gold Cup," Archeologia , lix. 233. 

French , Burgundian, t>c. — J. C. Pelafosse, Nouvelle iconologic 
historique , fol. (1771); E. Aubert, Tvtsor de Vabbaye de Saint- 
Mauricc d'Agaune (1872); Mely, Le Ircsor de Chartres ( 1880); L. 
Palustre ct X. Barbier dc Montault, Le ircsor de Treves (188O) ; 
J. D'Arbaumont et L. Marchant, le Ircsor de la Sainte Chape lie de 
Dijon d'apres ses ancicns invent a ires (1887); C. G. Bapst, 1 st tides 
sur V orfevrerie franc aise au XVIII' side le, les Germain , orfivres- 
sculpteurs du Roy (1887); Album de l' exposition de l' art anrien ait 
pays de Liege : orfevrerie religieuse (1888); Catalogue raisonnd des 
pieces d’orfevrerie fyancaise cumpusant la collection du marquis da 
Foz (a Lisbonne) (1889); L'Orfevrcrie fyancaise a la cuur de Portugal 
au XV I IF. si^clc (1892); E. Muntz, llistoire de l' art pendant la 
Renaissance (1891); W. Cripps, Old French Plate (1893); 11. llavard, 
llistoire de l' orfevrerie. franc aise (189(4; Inventaire de l' orfevrerie 
et des joyaux de Louis J. (1903); K. Molinicr, Un Monument d' orfev- 
rerie francaise du Kill' siecle , Soc. des antiq. de France, p. 477 
(1904) ; F. Pasquicr, " Objets prCeieux do la. maison de Foix au quinzi- 
eme siecle," Soci£tes ties beaux arts, Mhnoircs (1904); L. de Farcy, 
“ Croix de la Roche- Foulques," Revue de l' art chrdtien, p. 337 
(1905); J* J. Marquct de Vassclot, Catalogue raisonnd de la collection 
Martin Le Roy (190(4; Histoire de l' art, ii. 988 999 (with biblio- 
graphy), edited by Andr6 Michel (1907), &c. ; A. Lefranc, jo planches 
d'ancienne orplvrerie empire. 

Low Countries . — Van J^oon, Histoire mHallique des Pays-Bas 
(Hague, 1732-1737); Schaepkens, I rcsor de l' art ancien en Belgique 
(1846); Tentoonsiellung Amsterdam (illustrations), (1877); for marks 
on Dutch plate, see N ederlundsche Kunstbode (1879); Exposition 
retrospective d’ objets d'art en or et en urgent, Amsterdam (1880); 
Koddaz, L'Art ancien a V exposition nationale beige (1882); Leewarden- 
Procinual Eriesch Gcnootschap (1902); Catalogue of the Exhibition 
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at Bruges (1903); Catalogue of the Exhibition at LtVge (1905); J. 
H cl big, L'Art Alosan. 

Spanish . — Riano, Industrial Arts in Spain (1879); Davillier, 
L'Orfivrerie en Espagne (1870} ; Museo cspahol de antiguedades 
(1879); | use Villaainil y Castro (on Spanish chalices), Boldin de 
la socicdad espaiiola de excursiones (April, 1893); El Tesoro de la 
catedral dr Santiago', II. P. Mitchell, Catalogue of the Silversmiths' 
Work in the Wyndham Cook Art Collection (1905); L. Williams, 
Arts and Crafts of Older Spain (1907); Don Enrique de Leguina 
Baron do la Vega do lloz, La Plata espahola’, Gestoso, Diccionario 
dc arti furs sevi llanos. 

American . — J. H. Buck, Old Plate (1903); American Silver 
(Boston, 1906) ; Colonial Silverware of the /yth and rSth centuries 
(1907); E. Alfred Jones, “ Old American Silver Plate/* Connoisseur 
(December, 1908). 

English. — H. Shaw, Dresses and Decorations of the Middle Ages 
(1843); Decorative Arts of the Middle Ages (1851); Bray, Life of 
Stothard (1851); Catalogue of the Antiquities and Works of Art 
exhibited, at Ironmongers 1 Hall (1861); Catalogue of the Exhibition 
of Objects of Art , South Kensington (1862); W. Cripps, College 
and Corporation Plate (1881); Old English Plate (9th cd., 1906); 
R. S. Ferguson, The Old Church Plate of the Diocese of Carlisle 
(1882); Atkinson and Foster, Old Cambridge Plate (1883); W. A. 
Scott Robertson, Church Plate in Kent (1886); R. C. Hope, Church 
Plate in Rutland (1887); J. E. Nightingale, The Church Plate of 
Dorset (1889); The Church Plate of Wilts (1891); A. Trollope, The 
Church Plate of Leicestershire (1890); F. G. Hilton Price, Handbook 
of London Bankers with some account of the Early Goldsmiths (1890- 
1891); H. I). F.llis, The Silver Plate of the Armourers' Company 
(1892); fhe Silver Plate of the Merchant 'Pay tors' Company (1892); 
“ The Plate of Christ's Hospital," Trans, of the London and Middlesex 
Arch. Sue. (1902. new series, vol. i.,pt. 4); Sir J. Watncy, The Plate 
of the Mercers' Company (1892); X<ev. T. Burns, Old Scottish Com- 
munion Plate (1892); J. Starkic Gardner, English Enamels (1894); 
Old Silver Work, chiefly English, 15th to iSth centuries (1902) ; 
" Charles 11 . Silver at Wei beck," Burlington Mag. vol. vii. nos. 25 
and 26; “ Silver Plate of the Duke of Newcastle," Burlington Mag. 
vol. viii. no. 32; " Silver Plato of the Duke of Rutland," Burlington 
Mag. vnls. viii. and ix. nos. 3b and 37; C. A. Markham, The Church 
Plate of the County of Northampton (1894) ; Handbook to Foreign Hall- 
marks (1898); E. H. Fresh field, The Communion Plate of the Churches 
in the City of London (1894) ; The Communion Plate of the County of 
London (1895); The Communion Plate of Middlesex (1897); The 
Communion Plate of Essex (1899); Sir W. Pridcaux, Memorials of 
the Goldsmiths' Company (1890); L. Jewitt and W. H. St. John 
Hope, The Corporation Plate, S‘C., of England and Wales (1895); 
W. Chaffers, Gilda Aurifabrorum (1896); Hall Marks on Gold and 
Silver Plate (1905); Cyril Davenport, The English Regalia (1897); 
Haslcwood, Church Plate of Suffolk (1897); G. E. Halliday, Llandaff 
Church Plate (r9oi); A. Bntlcr, " The Old English Silver of the 
Innholders* Company," Connoisseur (1901), i. 23b; " The Old English 
Silver of the Skinners’ Company," Connoisseur (T903), v. 2m, vi. 33; 
Percy McQuoid, ** The Plate of Winchester College," Burlington 
Mag. (1903), ii. 149; “ Evolution in English 1 ’laLe," Burlington Mag. 
(1903), i. 167, 339; The History of EAiglish Furniture (1904, &e.); 
Stanhope and Moftatt, The Church Plate of the County of Hereford , 
(1903) ; Guide to the Early Christian and Byzantine Antiquities , 
British Museum (1903); General Guide to the Art Collections ( Gold 
and Silver), Science and Art Museum, Dublin (1903); Montague 
Howard, Old London Silver (190 3); E. Rad ford, " The Church Plate 
of St Lawrence Jewry," Connoisseur (1904), viii. 72; H. F. N. 
Jourdain, History of the Mess Plate of the S'S'th Regiment (1904); 
T. M. Fallow, “ Yorkshire Plate and Goldsmiths," Journal of Arch. 
Inst, of Great Britain (1904), Ixi. 74; J. T. Evans, The Church 
Plate of Pembrokeshire (1005); The Church Plate of Gloucestershire 
(190b) ; The Church Plate of Carmarthenshire (1908) ; C. II. 
Ashdown, Notes on the Corporation Plate and Insignia of the City 
of St Alban (1905); H. C. Casley, “ An Ipswich Worker of Eliza- 
bethan Church Plate," gufjofh Inst, of Arch, and Nat . Hist. 
(1903) vol. xii. pt. 2; F. Guy Laking, The Furniture of Windsor 
Castle (1903); H. C. Moftatt, Old Oxford Plate (190b); J. W. 
Caldicott, The Values of Old Fnglish Silver and Shefpeld Plate 
(1900); E. Alfred Jones, “The Old Silver Sacramental Vessels 
of English Nonconformity/' Mag. of Pine Arts (190b), i. 280, 371; 
The Church Plate of the Diocese of Bangor (1906); The Old Church 
Plate of the Isle of Man (1907); The Old Silver Sacramental 
Vessels of Foreign Protestant Churches in England (1907); Old 
English Gold Plate (19 07) ; Illustrated Catalogue of Leopold de Roths- 
child's Collection of Plate (1907); Two Illustrated Catalogues of J. 
Picrpont Morgan's Collection of Plate (1907-190S); “Old Plate 
at the Dublin Exhibition, 1007," Connoisseur (Dec. 1907); 
" English Plate at the Church Congress, Great Yarmouth," Bur- 
lington Mag. vol. xii. no. 57 (Dec. 1907); The Old Plate at the 
Tower of London (1908) ; "The Civic Plate, Regalia, <Src.,of the Norfolk 
Boroughs," Memorials of Old Norfolk (1908); The Old English Plate 
of the Czar of Russia (1909) ; The Old Plate of the Cambridge Colleges 
(1909) ; " Some Old Plate in the Possession of I-ord Mostyn/* 
Burlington Mag.) “ The Plate of Jesus College, Oxford," Y Cymm- 
rodor , vol. xvii.; Guide to the Medieval Room, British Museum 
(1907); Nelson Dawson, Goldsmiths and Silversmiths' Work (1907); 


T. S. Ball, Chester Church Plate (1908); K. H. Cocks, Concerning 
some Treasures of the Vintners' Company, Hope and Fallow, " English 
Medieval Chalices and Patens," Arch. Journal, xliii. 140; C. J. 
Jackson, " The Spoon and its History," Archaeologia , vol. liii. ; 
G. R. French, “ The Plate of the Vintners' Company," London 
%nd Middlesex Arch. Soc. Trans, vol. iii. ; “ The Plate of the Mercers' 
Company/* London and Middlesex Arch. Soi . Trans, vol. iv.; 
J. G. Nichols, “ The Plate ot the Stationers' Company," London 
and Middlesex Arch. Sue. Trans, vol. ii.; Article on “ Drinking and 
other Horns," in Chester Art h. Soc. Journal , new series, vol. xi. ; 
Somerset Arch. Soc . xlv. 2; Oxfordshire Arch. Soc. Proc. vols. 
xx vi., xxiv.; Norfolk Archaeology. 

Designs , eve. — J. Giardini, joo Designs for Silversmiths' Work, 
(pub. in Rome, 1750) ; A. W. Pugin, Designs for Gold - and Silversmiths , 
(183b); Andronet du Cerceau, Ornemens d'orfevrerie . propres pour 
fianquer et emailler : nouveau livre d' ornemens d'orfevrerie (pub. 
Paris, c. K>6o, London, 1888); H. Bouchot, Cent modeles inidits 
de I’orfivreric francaise des iy r et jS* sieiles executes par les orfevres- 
sculptcurs royaux Nic. de Launay , J. J. Roettiers , T. Germain , 
F. I\ Germain et reproduits d’apres les dessins originaux de la 
bibliothiquc nat. (1888) ; Le Cabinet des estatnpes de la bibliothtque 
nationale (1893); Reproductions of Paul Flindt's Designs for Gold- 
smiths' Work , published 1888; Reproductions d'anciennes gravures 
d’orfevrerie hollandaise (1892-1900); Collection of illustrations 
entitled Die Schatzka mtner des Bayer- K 6 n igshauses (1902). For 
an account of the original drawings for silversmiths* work in the 
museum at Basle see J ahvbitcher der kgl. preuss. Kunstsammlungen 
(1905); Illustrated reproductions of goldsmiths* designs by the 
Dutch silversmith, Adam Viancn; Etienne Dclaunc (1519-1583), 
Reproductions of his goldsmiths’ ornaments, Paris ; J. F. Forty, 
Oeuvres d'orfevrerie a I'usage des iglises ; J. C.* Reiff (18 Jahrh.), 
4 Blatt sehr schdne Zierrathen fur Goldschmiede , &c. ; Giardini, 
Protnptuarium artis argentariae (Rome, 1750); Holbein, Original 
Designs for Plate, in the Print Room, British Museum, and in the 
Bodleian at Oxford (the South Kensington Museum also has a fine 
collection of original 16th-century designs in pen and ink); Vianc, 
Models of Silver Vases, far. (Utrecht, 17th cent.) ; Loic, Brasiers . . . 
et autres ouvrages dr nrftvrerie, and Nouveaux dessins de gueridons, 
&c. (Paris, n.d.); Maria, Livre de dessins de jouaillerie , &c. (Paris, 
n.d.); Portefeuille d'ornement (Paris, 1841). 

Miscellaneous. — H erti elder, Basilica SS. Udalrici et Afrae 
(Augsburg, 1627) ; Masson, Neue Vorrisse von Sachen die auf allerlei 
Goldsmidts Arbeit, <Sc. (Augsburg, 1710); Chrislyn, Dtlices des Pays - 
Pas (1769), vol. iii.; Frisi, Memoric della chiesa Monzese (1774-1780) ; 
Shaw, Ancient Plate from Oxford. (1837); D11 Sommorard, Les Arts au 
moyen age (1838-1848); Kratz, Der Dorn zu Hildesheim (1840); 
Richardson, Old English Mansions and their Plate (1841-1848); 
Drawings and Sketches of Elizabethan Plate (Condon, n.d.); Tarb6, 
Trisors des eglises de Reims (1843); Smith, “ Specimens of College 
Plate," Cam. Ant. Soc. (1845) ; Cahier and Martin, MBangcs d'archio - 
logie (1847-1830) ; Filimoroff, Plate, Jewellery , 6-c., in the Music 
d’Armurcs at St Petersburg (Moscow, 1849); Schotel, La Coupe de 
van Nispen (1830) ; II. Emanuel, Catalogue of the Principal Works 
of Art in Gold, Silver and Jewels shown at the International Exhibition 
(1851); King, Metal Work of the Middle Ages (1832); Becker and 
Hefner- Altencck, Kunstwcrke und Geratschaften (Frankfort, 1852- 
1837); Floury, Tvesoy de la cathedral e de l.aon (1835); H eider, 
Mittelalterliche Kunstdenkmalc (1856-1860); Der Altaraufsatz zu 
Klosterncuburg (i860) ; Aus'111 Weerth, Kunstdenk miller des christlichen 
Mitlelalters in den Rheinlanden (Leipzig, 1857-1860); Texicr, 
Dictionnairc d’orfevrerie (1857); Bock, Das heilige Kbln (1858); Der 
Reliquienschatz . . . zu Aachen (i860); Der Kronlcuchter Kaisers- 
Barharossa zu Aachen (1SO4) ; Die Kteinodien des heil. rdmischcn 
Reiches (1864); Viollet-le-Duc, Dictionnairc du mobilier (1858- 
1875); Darcel, articles in Gaz. des beaux-arts , " L'Orfevrerie du 
moyen-ftge" (1859) iv. 224, “ La Collection Soltykolt " (1861) 
lx. 212, “ Les Tresors de Cologne" (1861), xxiii. 98, “ Les Tresor de 
la eatli6dralc de Reims" (1881) xxiii. 98; Way, "Gold Crowns 
from Toledo, and St Fillan's C rosier," in Arch. Journ. (1859), 
vol. xvi., and “ Ancient Ornaments," ibid. vol. iii.; F. W. Fair- 
holt, Illustrated Catalogue of Lord Londesborough's Collection of 
Plate (i8(>o) ; Dc Lastvyrie, Trisoy de Guarrazar (Paris, i860); His- 
toirc- de I'orfivreric (1875); Coussemaker, Orfivrerie du A TII r siicle 
(Paris, 1861); Linas, Orfivrerie mirovingienne (1864); Labarte, 
Hisloire des arts au moyen-uge (1 St >4-1 866); Baldus, Recueil d'orne - 
ments (Paris, 1866), Quarterly Review, cxli. 353; Strada, Entwiirfe 
fiir Prachtgefdsse in Silber und Gold (Vienna, 1 869) ; Z eitschrift des 
Kunst-Gcwerbe-V crcins zu Miinchen (1871); La Croix, Arts in the 
Middle Ages (1870): Keller, Autotypes of Italian Designs for Plate 
(London, 1871); Aubert, Trisoy de Tabhave d’Agaune (Paris, 1872); 
Kulrner, Die Kunst des Gold-Arbeiters, <*w :. (Weimar, 1872); Schom, 
Kunst und G ewer be (1874, seq.) ; Fabrc, Tn sor . . . des dues de Savoie 
( t B 7 3) ; Jacqucmart, Histoire du mobilier (1876); Hirth, Fortnen- 
schatz der Renaissance (Leipzig, 1877, set].); Danko, Graner Dom- 
schdtze (1880); Luthmer, Goldschmmk der Renaissance (Berlin, 
1880) ; Wheatley and Delamottc, Art Work in Gold and Silver (1882); 
A. Heyden, Das Tafetsilber und Silberarbciten ihrer k'gl. Hoheiten des 
Prinzen der Prinzessin Wilhelm v. Preussen, Festgeschenk zu 
hbchstderen Verm >hlung am 27. Fchruar t$Sr dargebracht von preus- 
sischen Stadten (1883-18S4); J.and C. Jeidels, Catalogue of Collection 
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of Plate j r6th-iSth Centuries (1883): Greco arul Emanuel, Arts of the 
Goldsmith and Jeweller (1SS3); I. V. Sick, Xotice sur les ourrages en 
or et argent des rots de Denmark (iSN \) ; Julius Lessing, " D«*r Silber 
Altar in Rugrnwahh*,” Kunig. preuss. Kunstsammlungen Jahvbuch 
(18S5), vi. 58; Gold und Silber (1007) ; C. Pulsky, E. Kailisics and K. 
Molinier, Chefs-d'cem re d'ovjevrct ie ay ant figure it I'exposition de Buda • 
pest (2 vols., iSS(i); R. von Kulmer, Handbueh fur Gold u. Silbcr- 
arbeiter u. Juweliere (18S7); E. Molinier, “ Le 1 icsor de Saint Marc 
.iVenise,' 1 Gas. des beaux arts, 2nd series, vols. .\xxw, xxxvii., xxxviii,, 
3rd series, vol. i. ( 1 887 1 SSo) ; Le I resor de la cathedrale de Coire (1 805) ; 
Catalogue of Baron Adolphe de Rotlisi hild's Collection of Objeits of Art 
(1002) ; A. Dared, “ Les Collections Spitzer." Gas. des bcauxarts 
(1 888), 2nd series, xxxviii. 225; L. GmcIin,W//r Handzeichnungen nai h 
dem verlorenen Kirchenschatz der St-M ii haels'Hofkirche zu Munchen 
(1 888); A. Ilg, Kunsthistorisches Hof museum, Ac. (1891); Arbeiten 
der Goldschmiedc- u. Steinsehlitftechnik (1895); Kunsthistorisehe 
Sawmlungeti des allerhochsten Kaiserhauses : Arbeiten der Goldselimiede- 
und Steinsehlitftechnik (iSos); K. MarUml, La Smlpture et les chcfs- 
d'ouvre de t’orfivreric beiges (1895); B. Czobor, Les Insignes royaux 
de Jlougrie (1890); W. Froehner, Collections de ch.. trait de Gohithow : 
I’orjivrerie (1897); R. Han^mann, Der Silberschatz der St Xukolai- 
kirche zu Regal (1899); Warner Silfersparres nya grafiska aktiebolag 
(Stockholm, 1900); F. K. Martin, Schtredisihe konighche Gcschenke 
an russischc Zaren, ib (1900); Dimische Silhersch -tze aus 
der Zeit Chi st tans IV. aufbewahrt in der kaiserlichrn Sr hate hammer 
zu Moskau (1900); J. Starkie Gardner, Catalogue of the Collection of 
Silversmiths 1 Work of European Origin (Burlington Fine Arts Club, 
1901): A. Pit, lift grud en zilverurrk in het Xederlandsch Museum , 
Ac. (1001); Kaiser he he Emu t age, St Petersburg, Fuhrer dutch die 
Peter-Gallcrie (1901); Illustrated Catalogue of the Wadde scion Bequest, 
British Museum (19ft-’) ; II. I.. Tilly, Die Silver Work of Burma (1902) ; 
P. Eudcl, L'Orfi vterie algcrirnnr et tunisienne (1902); H. Barth, 
Das Geschmiedr (1903); H. Wilson, Silremvrk and Jewellery (1003) ; 
H. P. Mitchell, “ A Medieval Silver Chalice from Iceland," Burlington 
Mag. (1903) ii. 70, 357; E. Pucharne and P. Yialettes, Manuel 
de Vorfivre : la garantie du titre des ouv rages d'or et d } argent (iqo.j) ; 
W. Stengel, Formalikonographie ( Detailaufnahmen ) der Ge fosse auf 
den Bildrrn der Anbetung der Kont'ge (190 j); " Le Musee Willet- 
Holthuysen : l ortevrerie et I'argenterie,” Art flamand er hallandais 
(1905), iv. 29; O. M. Dalton, treasure of the Oxus (1903); H. H. 
Cunynghame, European Enamels (190M; Rosenberg, Grschichte der 
Goldschmiedekunst auf technischcr Grundlage, Abteilunq : Xiello 
(1907); ibid. Abteilunq: Aushingcbogni (1908); Nelson Dawson, 
Goldsmiths' and Silversmiths' Work (T907); Ecclesiastical Gold- 
smiths’ Work in theCoast Towns of Istria and Dalmatia/* The. Builder , 
xciii. nos. 3384 and 3385; L. horror, Dictionary of Medallists , Ac. 
(in progress ) , 8 vols. ; '*£. ( )lrik, D> ikkehorn (wassail horns) , in progress ; 
Thieme and Becker, Allgemehies Lexikon der bildenden Kunstler von 
der A ntike bis zur Gegenwart. ( E. A. J . ) 

PLATEAU, JOSEPH ANTOINE FERDINAND (1X01-1883), 
Belgian physic ist, was born at Brussels on the 14th of October 
iSoj, and died on the 15th of September 1.883 at Ghent, where he 
had bgcn professor of physics from 1835. He was a pupil 
and friend of L. A. J. Quctelet, who had much influence on the 
early part of his career. The more original investigations of 
Plateau refer chiefly to portions of one or other of two branches 
of science— physiological opticas and molecular forces. We owe 
to him the “ stroboscopic ” method of studying the motion of a 
vibrating body, by looking at it through equidistant radial slits 
in a revolving disk. In 1829 he imprudently gazed at the 
midday sun for 20 seconds, with the view of studying the after 
effects. The result was blindness for some days, succeeded by 
a temporary recovery; but for the next fourteen years bis sight 
gradually deteriorated, and ’in 1843 he became permanently 
blind. This calamity did not interrupt his scientific activity. 
Aided by his wife and son, and afterwards by his son-in-law 
G. L. van der Mcnsbmgghe, he continued to the end of his life his 
researches on vision — directing the course of the experiments 
which they made for him, and interpreting the bearing of the 
results. He also published a valuable analytical catalogue of 
all the more important memoirs which had been written, from 
the earliest times to the end of the 18th century, on his favourite 
theme of subjective visual phenomena. But even more extra- 
ordinary were this blind man’s investigations about molecular 
forces, embracing hundreds of novel experiments whose results 
he saw only with others’ eyes. These form the subject of his 
great w ork Sialique experimentale et theorique des liquides soumis 
aux seules forces moleculaires (2 vols., 1873), a valuable contribu- 
tion to our knowledge of capillary phenomena. His son, Fdlix 
Auguste Joseph Plateau (b. 1841b became professor #f zoology 
and comparative anatomy at Ghent in 1870. 


PLATEAU (a French term, older platel, for a flat piece of 
wood, metal, Arc., from plat, flat), in physical geography, an 
elevated region of level or gently undulating land-surface, the 
term being synonymous with “ table-land.” The most (dearly 
defined plateaus have steep flanks in contrast with their level 
summits, but the term does not necessarily connote a steep 
ascent from the surrounding country. Indeed, it is applied to 
such diverse forms as the high-lying plains encircled bv the 
higher elevations of the Andes, ami to those of the west of North 
America, which rise almost imperceptibly from the low central 
plains. A plateau may have its origin either in the upheaval 
of strata which preserve their original horizontal position during 
the process, or in the prolonged denudation of an originally broken 
surface. The two forms are distinguished respectively as Plateaus 
of Deposition and Plateaus of Erosion. 

PLATED WARE, articles chiefly intended for table use 
consisting of an inferior metal or allov covered bv one of the 
precious metals, with the object of giving them the appearance 
of gold or silver. Before the introduction of elcctio-plating the 
method employed for silver-plating (the invention of which in 
1742 is associated with the name of Thomas Bolsover, of 
Sheffield) was to fuse or burn together, by a flux of borax, a 
thin sheet of silver on each side of an ingot of base metal, gener- 
ally copper, or German silver, which is an alloy of copper. The 
silver plates were firmly wired to tin? ingot, which was then 
placed in a heated furnace and brought nearly to the fusing- 
point of the silver. The artisan knew the exact moment to 
withdraw the ingot. When cold it was rolled down to a 
sheet, and from such sheets “ silver-plated ” articles were made. 
Articles like dish-covers were originally only silver-plated on 
one side, and after being worked into shape were tinned inside 
with pure tin. In Birmingham bar-copper was the base metal 
used; when bare of silver this showed blood-red. The Sheffield 
manufacturers, on the other hand, used shot-copper mixed with 
brass (an alloy of copper and zinc) in the proportion of 4 or 6 to 1. 
In this way they got rid of the redness of the copper and rendered 
it harder, and their product is the “ old Sheffield plate ” (q.v.) 
that has become famous all over the world. This method of 
plating rapidly declined with the introduction of the newer 
process of electro-plating (< /.v.), by which it has been superseded. 
Plating with nickel is extensively used for bedsteads and other 
articles of upholstery, and for various parts of bicycles, steam- 
ships, railway carriages, &e. Steel sheets are also plated with 
nickel for cooking purposes, and iron is plated with brass. 

PLATEN-HALLERMUND, AUGUST, Graf von (1796- 
1835), German poet and dramatist, was born on the 24th of 
October 1796 at Ansbach, the son of the Oberforstmeister in the 
little principality of that name. The latter, together with other 
Franconian principalities, having shortly after his birth become 
incorporated with Bavaria, he entered the school of cadets 
(Kadettenhaus) in Munich, where he showed carlv promise of 
poetical talent. In 1810 he passed into the royal school of pages 
(konigliche Paqerie ), and in 1814 was appointed lieutenant in the 
regiment of Bavarian life-guards. With it. he took part in the 
short campaign in France of 1815, being in bivouac for several 
months near Mannheim and in the derailment of the Yonne. 
He saw no fighting, however, and returned home with his regi- 
ment towards the close of the same year. Possessed of an 
intense desire for study, and finding garrison life distasteful and 
irksome, he obtained a long leave of absence, and after a tour in 
Switzerland and the Bavarian Alps, entered the university of 
Wurzburg in 1818 as a student of philosophy and philology. In 
the following year he migrated to that of Erlangen, where he 
sat. at the feet of F. W. J. von Schelling, and became one of his 
most enthusiastic admirers. As a result of his Oriental studies 
he published a little volume of poems — Ghaselen (1821), each 
consisting of ten to twenty verses, in which hi* imitates the style 
of Riickert; Lyrische Blatter (1821); Spiegel der Ilasis (1822); 
Vermischte Schriften (1822); and Neue Ghaselen (1823). These 
productions attracted the attention of eminent men of letters, 
among them Goethe, both by reason of their contents, which 
breathe the spirit of the East, and also of the purity and elegance 
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of their form and diction. Though he was at first influenced 
by the school of Romanticism, and particularly bv Spanish 
models, yet the plays written during his university life at 
Erlangen, Der gldsane Pan toff el, Der S chats des Rhampsinit , 
Beicngar, Trine uni Treuc, Der Turin mil sieben Pjorten , show’ a 
clearness of plot and expression foreign to the Romantic style. 
Ilis antagonism to the literature of his day became more and 
more pronounced, and he vented his indignation at the want 
of art shown by the later Romanticists, the inanity of the 
lyricists, and the bad taste of the so-called fate tragedies 
( Sch ich \ alstragodien), in the witty “ Aristophanir ” comedies 
Die vn hangnisvolle Gabel (1826) and Der romantische Oedipus 
(1S2S). 

The want of interest, amounting even to hostility, with which 
l'laten's enthusiasm for the purity and dignity of poetry was 
received in many literary circles in Germany increased the 
poet’s indignation and disgust. In 1826 he visited Italy, which 
he henceforth made his home, living at Florence, Rome and 
.Naples. His means were slender, but, though frequently 
necessitous, he felt happy in the life he had chosen, that of a 
“ wandering rhapsodist.*’ Der romantische Oedipus earned for 
him the bitter enmity of Karl Immcrmann and Heinrich Heine, 
and in the literary feud which ensued Heine launched the most 
baseless calumnies at the poet, which had the effect of prejudicing 
public opinion against him. But he retained many stanch 
admirers, who delighted in the purity of the subject matter of 
his productions and their beauty of form and diction. In 
Naples, where he formed the friendship of August Kupisch, the 
poet and painter, were written his last, drama. Die Liga von 
Cumin ai (1S33), and the delightful epic fairy-tale, Die Abbassiden 
(1830; 183.4), besides numerous lyrical poems, odes and ballads. 
He also essayed historical work in a fragment, Geschichten des 
Konigreichs Aeapel (1838), without, however, achieving any 
marked success. In 1832 his father died, and after an absence 
of eight years Platen returned to Germany for a while, and in 
the winter of 1832- 1833 lived at Mimieh,whcrc he revised the first 
complete edition of his poems, Gcdichte (1833). In the summer 
of 1834 lie returned to Italy, and, after living in Florence and 
Naples, proceeded in 1835 to Sicily. Dread of the cholera, 
which was at that lime very prevalent, induced him to move 
from place to place, and in November of that year he was 
taken ill at Syracuse, where he died on the 5th of December 
1835. Like Heine himself, Platen failed in the drama, but his 
odes and sonnets, to which must be added his Polcnlicdcr 
(3831), in which he gives vent to his waim sympathy for the 
Poles in their l ining against the rule of the tsar, arc in language, 
and metre so artistically finished as to rank among the best 
classical poems of modern times. 

Platen’s Gesammclte Werke were first published in one volume in 
1S39, and have been frequently reprinted; a convenient edition 
is that edited by K. Goedeke in Cotta's Bibliotheh der \Y eltlitcvatur 
(4 vols., 1882). His Tagehuch (i79<>— 1825), was published in its 
entirety by G. von Laubmann and L. von Scheftlcr (2 vols., 

1900). Sec J. Mint k wit z, Graf Platen als Mnisch und Die liter 
(1838); P. Besson, Plaint, i lade biographique ct liitdraire (1894); 
O. Grculicli, Platens LderaturJwmbdien (1901); A. Fries, Platen - 
J-'orschttngcn (191*3); and R. Unger, Platen in scincm Ycrhallnis zu 
Goethe (1903). 

PLATERSPIEL, Bi.atkrpfeife, a medieval simplified bagpipe, 
consisting of an insufflation tube, a bladder and a chaunter; 
the double reed in its socket at the top of the chaunter 
being concealed within the bladder. In the platerspiel we 
recognize the early medieval chorus , a w r ord which in medieval 
Latin was frequently used also for the bagpipe. In the earlier 
forms of platerspiels of which we possess illustrations, such as 
the well-known example of the 13th century reproduced by 
Martin Gerbert from a MS. at St Blasius, the bladder is unusually 
large, and the chaunter has, instead of a hell, the grotesque 
head of an animal with gaping jaws. At first the chaunter 
was a straight conical tube terminating in a bell, as in the 
bagpipe. The kiter instruments have a pipe of larger calibre 
more or less curved and bent back as in the cromorne. One of 
these appears in the 13th-century Spanish MS., known as the 


Cantigas de Santa Maria 1 in the Eseurial, together with a 
platerspiel having two pipes, a chaunter and a drone side by 
side. Another is figured by Virdung (1511). 

• There was practically no technical dihcrencc between the bent 
platerspiel and the cromorne, the only distinction being the form 
and size of the air-chamber in which the reed w*as set in vibration 
by the compressed air forced into it through the insufflation tube 
or the raised slit respectively of the two instruments. The earlier 
form of platerspiel is lound at the end of the 15th century, in the 
magnificent Book of Hours, known as the Sforza Book 2 (Brit. Mus.). 
An interesting allusion to the platerspiel occurs in an old English 
ballad. 2 Eight shepherds were playing on various instruments: 
“ the fyrst hed une drone bagpipe, the next hed ane pipe maid 
of ane bleddir and of ane retd, the thrid playit on ane trump, &c. f " 
from which it is evident that the platerspiel retained its individu- 
ality and did not become merged in the bagpipe. (K. S.) 

PLATFORM (Fr. plate for me , i.e. ground plan), a w’ord now 
generally confined to a raised flat structure or stage, temporary 
or permanent, erected in a building or in the open air, from which 
speeches, addresses, lectures, &c., can be delivered at a public 
or other meeting. Similar structures of wood, brick or stone, 
are used in railw ay stations at. such a level above the rails as to 
enable passengers to have easy access to the carriages ; and in 
fortification the word is used of the raised level surface on w r hich 
guns are mounted. The earlier uses of the word, such as for a 
! plane geometrical figure, the ground plan bf a building, and 
figuratively, for a plan, design, scheme, &<•., are now obsolete. 
In a figurative sense the term is applied to a common basis on 
which members of a political party may agree, and especially 
in the United States to the declaration made by a party at a 
national or state convention. 

PLATINUM (symbol Pt, atomic weight i95'o ( 0 --i 6 )], a 
metallic chemical element. The name, derived from platina, the 
i diminutive of Span, plain (silver), was first given to a mineral, 
platinum ore or native platinum, originally discovered in 
South America, from the resemblance to stiver. Russia fur- 
nishes about 95 % of the world's annual supply of platinum. 

Native platinum occurs usually in small metallic scales or 
flat grains, sometimes in the form of irregular nuggets, and 
occasionally, though rarely, in small crystals belonging to the 
cubic system. Grains of platinum have been found embedded, 
with chromite, in serpentine derived from an olivine-rock, the 
metal having probably separated out from an original basic 
magma. It is said to occur also in veins in svenitic and other 
rocks. Usually, however, platinum is found in detrital (Jcposits, 
especially in auriferous sands, where it is associated with osm iri- 
dium (known also as iridosminc), chromite, magnetite, corundum, 
zircon, &e. The platinum has a steel grey or silver-white colour 
and a metallic lustre; is often magnetic, sometimes with polarity; 
has a hardness of about 4-5 and a specific gravity varying with 
its composition from 14 to 19. Native platinum usually con- 
tains more or less iron and copper, often gold, and invariably a 
small proportion of some of the allied metals iridium, osmium, 
ruthenium, rhodium and palladium. From the associated 
metals it was named by J. F. L. Ilausrnarin polyxcnc (Gr. 7roXi>9, 
many, and £«W, a guest), whilst* from its occurrence as a white 
metal in auriferous alluvia it is sometimes known to miners as 
“ white gold.” 

Platina del Pinto w r as the name by which native platinum 
w r as first introduced into Europe from South America about 
the middle of the 18th century.. Although it appears to have 
been known locally much earlier, the attention of scientific men in 
Europe was first directed to it by Antonio do Ulloa y Garcia de 
La 'Torre, a Spaniard who joined a French scientific expedition 
to Peru in T735, and published in 1748 an account of his 
journey, in which he refers to platinum, though not under that 
name, as occurring with gold in New Granada (now Colombia). 
Sir William Watson, an English physicist, had, however, in 
1741 received some grains of the mineral, probably from the 

1 Reproduced l>y J. F. Riafio, in Studies of Early Spanish Music 
(London, 18.87). 

- Sec facsimile edited by Dr George Warner, pi. xxviii. fol. 51. 

8 Sre F. J. Fumivall, Captain ('ox, his Ballads and Books, or 
Robert Laneham's Letter a.d. 1575 (London, 1871), clx. 80. 
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same locality, though brought by way of Jamaica; and it was 
he who first described it in 1750 as a new metal. 

Native platinum was discovered in 1819 in the gold washings 
of Verkhniy-Isetsk, in the Urals, but it was not until 1S22 that* 
its true nature was recognized. The chief Russian localities 
arc in the districts of Nizhne Tagilsk and Goroblagodatsk, 
where it is found in shallow drift deposits, containing pebbles of 
serpentine, which represent the original matrix. The Iset 
district has acquired importance in recent years. Although the 
platinum-bearing gravels usually contain a very small propor- 
tion of the metal, the average in 1805 being only ij dwt. to the 
ton, rich discoveries have occasionally been made in the history 
of the workings, and nuggets of exceptional size have been 
unearthed. The largest recorded specimens arc one of 310 oz. 
from Nizhne Tagilsk, and another of 72A oz. from the Goro- 
blagodatsk district. 

In 1831 platinum ore was recognized in the gold-bearing 
deposits of Borneo, where it had previously been regarded as 
worthless, being known to the natives as mas kodak (frog gold). 
Although recorded from various parts of the island, its occur- 
rence seems to be definitely known only in Tanah-Laut, in the 
south-east of Borneo. In Australia platinum ore has been found 
near Fifield(near Condobolin), New South Wales ; whilst in New 
Zealand it occurs in sands and gravels in the Thames gold-field, 
the Takaka River and the Gorge River flowing into Awarua 
Bay. Many localities in North America have yielded platinum, 
generally in beach sands or in auriferous alluvia, and in some 
cases the deposits are of commercial importance. The metal is 
found in Alaska, British Columbia, Oregon (Douglas county) and 
California (Butte county. Trinity county, Del Norte county). 
Tt has been recorded also from the states of New York and North 
Carolina. In a nickelifcrous sulphide ore worked at Sudbury, 
in Ontario, platinum has been discovered in the form of an 
arsenide (Pt As.,), which has been called sperrylite bv II. L. Wells, 
who analysed it in 18S9, and named it after F. L. Sperry, of 
Sudbury. It belongs to the pyrites group, and is interesting 
as being the only kqown mineral in which platinum occurs in 
combination except as alloy. 

Native platinum seems to be a mineral of rather wide distri- 
bution, but in very sparse quantity. The sands of the Rhine, 
derived from Alpine rocks, have been found to contain plati- 
num in the proportion of 0*0004 Lt has also been found in 
the sands of the Ivalo River in Lapland; it is recorded from 
Rdros in Norway; and it was detected by W. Mallet in some of 
the gold-sands of the streams in Co. Wicklow, Ireland. 

The table shows the official amount (in ounces Troy) of 
platinum produced in Russia for certain years, the actual amounts 
are much larger : — 


Year. 

Amount. 

Year. 

Amount. 

1 890 

I !<>,#> |Q j! 

I 9 "f 

t6i ,950 

1895 

ML757 i| 

1905 

197,9.5" 

1900 

10 3,000 

1900 


1901 

203,257 , j! 

1907 

172.758 

1 90 2 
19<»3 

197,024 1 

192,97^ 

1908 

1 57,°°5 


(Rothwcll’s Mineral Tn<iu^ir\\ 190S4 
Platinum is largely used for the manufacture of chemical 
apparatus, incandescent lamps, thermo-couples ; in the manu- 
facture of sulphuric arid by the contact process, in photography, 
and in jewelry. The prire of the metal has risen considerably, 
not so much on account of the restricted supply, but chiefly 
because the sources of supply have passed into the hands of a 
few individuals. The following data show the fluctuations in 
the average price of platinum ingot per ounce Trov 
r s <i. 1 s. d. 

I874-IS9C: I 5 2 to 2 2 0 

1899-1905: 3 13 n „ 4 10 4 

1 go ft: 4 15 2 ,, 7 19 8 

# 1907: 7 0 0 ,, o 18 8 

1908 1520 (average) price. 

Platinum may be extracted from its ore by both wetland dry 
processes. In the latter method, due to H. Saintc Claire- Dcville 
and H. J. Debra v. the ore is smelted in a furnace constructed of 
two blocks of lime, and the metallic button sc obtained is 


re-melted in a reverberatory furnace with galena or litharge, the 
lead platinum alloy being then cupelled, and the platinum 
fused into an ingot bv re-smelting in a lime furnace (see 
Dingier *s Polytrrh. Joum'. 1S59. 153. p. .38; 1859. I5T P- 3 8 U 
1802, 10*5, p. 205). The- platinum so obtained is not pure. In 
Wollaston's wet method the ore is dissolved in aqua regia, the 
i osmiridium, ruthenium and rhodium being left unit tacked, and 
| the platinum precipitated as ammonium platinochlot ide by adding 
1 ammonium chloride in the presence of an excess of acid. The 
j double chloride* is then washed, dried and ignited, leaving a residue 
I of metal. G. Matthev (Client. Sews. 1879, 39. p. 173) obtains pure 
platinum from the commercial metal by Rising the latter with a 
large excess of load. The lead alloy is then treated with a dilute 
nitric arid and the insoluble portion taken up in dilute aqua regia. 
From the solution so obtained lead is precipitate! 1 as sulphate, 
and platinum and rhodium as double ammonium chlorides. The 
rhodium ammonium chloride is converted by fusing with potassium 
and ammonium bisulphates into ihodium sulphate, which is then 
removed by extraction with water, when a residue ol finely divided 
platinum remains. The German linn of Derails (in Hanover) 
heat the raw ore with aqua regia and water under pressure, 
evaporate the solution to dryness, and heat the residue to 125 1 C. 
A clear aqueous extract of the residue is then acidified with hydro- 
chloric acid and precipitated with ammonium < hlorido. The 
double chloride is ignitvd ami the finely divided platinum so 
obtained is fused in the oxyhvdrogen blowpipe. 

Platinum is a greyish-white metal which is exceedingly 
malleable and ductile; the addition of a small quantity of 
iridium hardens it and diminishes its ductility very considerably. 
Its specific gravity is 20*85 to 21*71, and its mean specific heat 
from o to ioo° f. is 0*0323 (J. Viollc, Comptes rendus , 1877, 85, 
p. 543); W. P. White (Amer. Journ. Sri., 1909, iv. 28, p. 334) 
gives the general formula S L = 0*03198 4- 3*4 x 10 ~ ,J t. S t being 
the specific heat at /°(\ Its temperature of fusion is in the 
neighbourhood of 1700 to 1800° (\, various intermediate values 
having been obtained by different investigators (see J. A. 
Darker, Client. News, 1905, 91, p. 262 ; (\ Fcry and (\ Chcneveau. 
Com pies rend us , 1909, 148. p. 401 ; also (\ W. Waidner and G. H. 
Burgess, ibid., 1900, 148, p. T177). Its latent heat of fusion is 
27*18 calorics (Violle, loc. c/ 7 ). The metal has been obtained 
in the crystalline condition by distillation in the electric furnace, 
or by decomposing its fluoride at a red heat (II. Moissan). 
Platinum, like palladium, absorbs large quantities of hydrogen 
and other gases, the occluded gas then becoming more “ active ” ; 
for this reason platinum is used largely as a catalytic agent. 
Several forms of platinum, other than the massive form, may be 
obtained. Spongy platinum is produced when ammonium 
platinochloride is ignited; platinum black on the reduction 
of acid solutions of platinum salts ; and colloidal platinum by 
passing an electric arc between two platinum wires under the 
surface of pure water (G. Bredig, Zeit. phys. Chcm., tqoi, 37, 
pp. 1, 323). Platinum is practically unoxidizahle ; it combines 
directly with phosphorus, arsenic, antimony, silicon, boron, and 
fluorine, and with almost all other metals. It is practically 
unattached by all acids, dissolving only in aqua regia or in 
mixtures which generate chlorine. When fused with alkaline 
hydroxides in the presence of air it forms platinates. It is 
readily attacked by fused nitrates, and by potassium cyanide 
and ferroeyanide. All the platinum compounds when heated 
I strongly decompose, and leave a residue of the metal. Of 
platinum salts, in the true sense ol the word, none exist; there 
is no carbonate, nitrate, sulphate, etc.; halide salts, however, 
are known, but are obtained in an indirect manner. 

Platinum monoxide, PtO, obtained bv heating the corresponding 
hydrate, is a dark-coloured powder which is easily reduectf to the 
metal (L. Wohler, Der., tO‘»3. 36, p. 3 V 7 3 ) - The hydrated form, 
PtO* 2 DA is obtained impure by precipitating the dichloride with 
caustic soda, or by adding caustic soda to a boiling solution of 
potassium platinous chloride, Iv.PtCl,. the precipitate being rapidly 
washed and dried in vacuo (L. Wohler, Zeit . anorg. Chem., 1904, 40, 
P- 4 2 J)- 11 U Jl black powder; when freshly prepared it is soluble 

in concentrated acids, but when dried it is insoluble. Tt is an acidic 
oxide, the dioxide being both acidic and basic. It behaves as a 
strong oxidizing and reducing agent. C. Engler and L. Wohler 
(Zeit. anorg. Chem., rgor, 29, p. 1) have shown that platinum 
black, containing occluded oxygen, is soluble in dilute hydro- 
chloric acid and also liberates iodine from potassium iodide, and 
that the ratio between the amount of platinum dissolved and the 
amount of oxygen occluded agrees with the formation of a compound 
corresponding to the formula PtO. Platinum dioxide (platinic 
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oxide), Pt0o*4Ti.>0, is obtained by adding an excess of caustic soda 
solution to a tailing solution of chlnrplatinic acid, the hot solution 
being diluted and neutralized with acetic acid, it loses its water 
of hydration when heated, finally decomposing into platinum and 
oxygen. When freshly prepared it is soluble in dilute acids. Other 
hydrated forms of composition, PtO.^FLOand PtOyzH.X), have been 
described (E. Frost, Bull. soc. chim., 188b, 46, p. 156; it. Topsoe, 
Her., 1 870, 3, p. 462). The tetrahydrate may be considered as an 
acid, i I., 1*1(011), „ for salts arc known (namely the platinates) corre- 
sponding to it, those of the alkali melals being soluble in water, 
and possessing an alkaline reaction (M. Blond cl , Ann. chim. phys., 
1905 fMii.], (>, p. 81). A similar set of chlorine-holding compounds 
is also Unown, the chlorine replacing one or more hydroxyl groups 
and giving rise to complexes of composition, HJPtCl ft (OH)], 
HJPtCl^OHy, IL[Pta,(OH) t l and lT./PtCl(OH) ri l. The platinic 
salts (derived from PtQ.) ar<* yellow or brown solids, which are 
readily reduced to the metallic condition. They give with sulphu- 
retted hydrogen a dark brown precipitate, soluble in excess of 
ammonium sulphide. Potassium iodide gives a brown solution 
with gradual formation of a precipitate. They form characteristic 
precipitates with potassium and ammonium chlorides. The 
platinous salts are brown or colourless solids which, with sulphu- 
retted hydrogen, give a dark brown precipitate of platinum sulphide, 
and with potassium iodide a gradual precipitation of platinic 
iodide, Pt L. Platinum trioxide, PtO.„ is obtained as ICO'^PtO.,, by 
electrolysing a solution of platinic hydroxide in potash, this 
compound with acetic acid giving the oxide as a brown, easily 
decomposable powder (L. Wohler and F. Martin, Bev., 1909, 4 2, 
P* 3320). 

Platinum bichloride. PtC!.„ is obtained by heating chlorplatinic 
acid to 300 350° C. (J. J. Berzelius), or, mixed with more or less 
platinic chloride, by passing chlorine over spongv platinum at a 
temperature of 250° C. (P. Schutzcnberger, Comptes rendus, 1870, 
70, pp. 1134. 1287). It may also be obtained by the decomposition 
of the compound HCl'PtCl./zI EG (see below) nl mo 1 ' O., this method 
giving a very pure product (L. F. Nilson, fount, prak. Chem., 1877 
(2) , t s. p. 2O0) . If is a brown or grevish green-coloured solid, which 
is soluble in hydrochloric acid. It decomposes into its constituent 
elements when heated. Tt combines with many chlorides to form 
characteristic double salts. Platinum bichloride combines with 
carbon monoxide, yielding compounds of composition, PlCVPO, 
Pta/zCO, 2Ptfl./3CO (P. Schutzcnberger, Ann. chim. phys., "1870 
(4), 21, p. 330). Hydrogen platinochlorido or chlorplatinous acid, 
ll a Pin 4 , is only known in solution, anti as such is obtained when 
platinum bichloride is dissolved in hydrochloric acid, or by decom- 
posing t lie barium salt with sulphuric acid, or the silver salt with 
hydrochloric acid. Its salts, the pi ati nochlorides or chlorplatinitcs, 
are obtained by reducing the chlorplatinates or directly from the 
acid itself. They are mostly soluble in water giving red solutions. 
They are readily oxidized, and nascent hydrogen reduces them 
to metallic platinum. Potassium platinochlorido or chlorplatinite, 
K a PtCl 4 , is prepared bv reducing hydrogen platinichloridc with 
sulphur dioxide?, or potassium platinichloridc with potassium oxalate 
in the presence of iridium (Klason, Ber., 1904, 37, p. 13(10); or by 
adding potassium chloride to a solution of platinum bichloride in 
hydiochloric acid. It crystallizes in dark red prisms, is readily 
soluble in water, but insoluble in alcohol. The solution of the 
free acid when concentrated in vacuo leaves a residue of 
HC lPtClo ill./D. When the free acid is reduced by alcohol, or 
when ethylene is passed into a solution of platinum bichloride in 
hydrochloric acid, PtC!./C 2 H 4 is obtained as a brown amorphous 
mass which decomposes when heated. When the bichloride is 
heated in a current of carbon monoxide, a sublimate of platino- 
monocarbonyl dichloride, PtClXO. dicarbonyl dichloride, Pt(\(CX)). 2 , 
and tricarbonyl tetrachloride, l > t a ( , l 4 (CO)., l is obtained. The first 
forms bright yellow needles and the second white acicular crystals. 
The bichloride also combines with phosgene to form PtCl.y2('0('I. i . 

Platinic chloride, PtCl,, is obtained when chlorplatinic acid is 
heated in a current of # dry hydrochloric acid gas to 165° C. (W. 
Pullinger, Journ. Chem. Soc., 1892, 61, p. 422) or in a current of dry 
chlorine at 275° (.'. (A. Rosenheim and W. Lowenstamm. Zcit. 
anorg. Chem., T903, 37. p. 394). It forms a reddish brown crystalline 
mass which is very hygroscopic. Numerous hvdrat<* arc known. 
The chloride is characterized by the readiness with which it forms 
double salts with the metallic chlorides and with the hydrochlorides 
of most organic bases. Chlorplatinic acid, II a PtCl a *6lI a O, is obtained 
by dissolving platinum in aqua regia containing an excess of hydro- 
chloric acid, or by the action of chlorine (dissolved in hydrochloric 
acid) on platinum sponge. It crystallizes in needles, which are very 
deliquescent and dissolve easily in water. It melts in its own water 
of crystallization at 70° C., and when heated in vacuo to ioo°C. it 
leaves a residue of composition IKTPtClyzHX). The potassium and 
ammonium salts and the salts it. forms with organic bases are char- 
acterized by their exceedingly small solubility in water. The aqueous 
solution ol the acid reddens litmus and decomposes the metallic car- 
bonates. Its salts may be prepared by the direct action of the acid 
on the metallic hydroxides or carbonates, and are usually of an 
orange or yellow colour and arc mostly soluble in water. Potassium 
chlorplatinate, K 2 PtCl rt , is obtained, in thejorm of a yellow crystal- 
line precipitate, when a concentrated solution of a potassium salt 


is added to a solution of chlorplatinic acid. It crystallizes in 
octahedra which are scarcely soluble in water, and practically 
insoluble in absolute alcohol. It decomposes at a red heat into 
platinum, chlorine and potassium chloride. The corresponding 
sodium salt, N’a a PtCl a *6H a O, is much more soluble in water and in 
alcohol. The ammonium salt, (NH 4 ) a PtCl„, resembles the potas- 
sium salt in its solubility in water and in alcohol. Corresponding 
bromo- and iodo- compounds arc known. Platinum bifluoride and 
tetra fluoride, PtF a and PfP 4 , were obtained simultaneously by 
H. Moissan ( Ann." chim . phys., 1894 (b), 24, p>. 282) by the action of 
fluorine on platinum at 500 -T>oo° C. They may be separated by 
taking advantage of their different solubilities in water. 

Platinum monosulphide, PtS, is obtained by the direct union of 
platinum and sulphur; by heating ammonium chlorplatinate with sul- 
phur; or by the action of sulphuretted hydrogen on the chlorplati- 
nitcs. It is a dark coloured powder which is almost insoluble in 
aqua regia. It decomposes when heated strongly leaving a residue 
of metallic platinum, the same reduction taking place at com- 
paratively low temperatures when it is healed in a current of 
hydrogen. Platinic sulphide, IHS.,. is formed when the chlor- 
platinatcs are heated with sulphuretted hydrogen to (io° C. The 
precipitate must be rapidly washed and dried in vacuo , since it 
oxidizes rapidly on exposure to air. It is a black powder, which 
when heated strongly in air decomposes and leaves a residue of 
platinum, but if heated in absence of air leaves a residue of the 
monosulphide. Tt is scarcely affected by acids and is little soluble 
in solutions of the alkaline sulphides. Sulphides of composition 
PtoSj, and Ptr,S|j have been described (R. Schneider, Pogg. Ann., 
1809, 138, p. f>oj; 1873, 148, p. (>33; 1873, 149, p. 381). A .salt 
of composition, Pt( 011 ) 4 , H J S 0 4 , H« 0 , has been prepared by M. 
Blondel (Ann. chim. phys., 1905, (8), <>, p. 81) by the solution of the 
hydrate H.,Pt(OH) r ,, i.e. Pt()./4lI.X), in dilute sulphuric acid (1:1) 
at OX. ( 3 n the addition of cold concentrated sulphuric acid to 
the solution so obtained, the above salt is precipitated in the form 
of minute needles, which readily decompose in the presence of 
water. A platinum sulphate, Pt(S 0 4 ) a 2 H a 0 , has been obtained 
by L. Stuchlik (Ber., 1904, 37, p. 2913) by the action of sulphuric 
acid (s.g. 1 84) on platinum under the influence of an alternating 
current. A crystalline precipitate is obtained, which is soluble 
in water and is very hygroscopic. 

'fhe plati nonitrites of conqiosition M 2 Pt(NO.,) 4 are mostly obtained 
by double decomposition from the potassium salt, which is formed 
by adding a warm aqueous solution of potassium nitrite to 
one of potassium chlorplatinate. They are mostly colourless or 
pale yellow solids which are more or less soluble in water (F. F. 
Nilson, Ber., 187!), n, p. r 722). The corresponding platino-oxalates 
Mj>Pt(C a () 4 ) a were first obtained by J. W. IVibereiner ( Pogg . Ann., 
1833, 104. p, 180) ami their constitution was determined by H. G. 
Soderbaum (Ber., 1888, 21, p. 507 R; Znt. anorg. Chem., 1894, 6, 
p. 43). The sodium salt, from which the others art' obtained by 
double decomposition, is formed by adding a warm solution ol oxalic 
acid to sodium platinate. On recrystallization from alkaline 
solutions the salts are obtained in yellow or orange crystals (see 
M. Vczes, Bull. soc. chim., 1898 ($), 19, p. 875). These salts are 
scarcely soluble in water and decompose explosively when Suddenly 
heated. The free acid is obtained by decomposing the .silver salt 
with hydrochloric acid, the indigo blue solution so obtained on 
concentration in vacuo yielding a red crystalline mass, which dis- 
solves in water with an indigo blue colour, changing to yellow on 
dilution. 

Platinum cyanide, Pt(('N) 2 , is formed by the addition of mercuric 
cyanide to a solution of a chlorplatinite, or by the decomposition 
of mercury or ammonium platinocyanide by heat. It is an amor- 
phous powder which is insoluble in water, acids or alkalis, but is 
soluble in a solution uf hydrocyanic acid. It burns when heated. 
The platinocyanides are derived from the acid ILPt(CN) rt , 
which is formed bvthc decomposition of the mercury of copper- 
salt with sulphuretted hydrogen? or of the barium salt with 
sulphuric acid. It crystallizes from water in cinnabar-red prisms 
which contain five molecules of water of crystallization; in the 
anhydrous condition it is of a yellowish-green colour. It decom- 
poses carbonates. Its salts, which are characterized by the property 
of polychroisin, may be prepared by the usual methods, or by the 
solution of metallic platinum in the alkaline cyanides or alkaline 
earth cyanides under the influence of an alternating current 
(A. Brochet and J. Petit, Ann. chim. phys., 1904 (8), 3, p. 4O0; 
M. Berthelot, Comptes rendus, 1904, 138, p. 1130). Those of the 
alkali and alkaline earth metals are soluble in walcr. Many combine 
with the halogen elements to form complex salts of the type 
M a Pl(CN) 4 , Cl 2 . x IT./"). By the decomposition of the barium salts 
of this tvpe, addition products of the free acid, of composition 
HoPt(CN) 4 *CL*4 H 2 0 and H 2 Pt{CN) 4 Br., f have been obtained (C. 
Blomstmnd, Bev., 1809. 2, "p. 202). They are deliquescent solids 
which arc exceedingly soluble in water. Potassium platinocyanide , 
K,Pt(CN) 4 *riFG > is obtained by dissolving platinum bichloride 
in potassium cyanide; by heating potassium frrrocyanide with 
spongy platinum; or by heating ammonium chlorplatinate with 
potassiiflrn cyanide. It crystallizes in needles which effloresce readily. 
The dry salt is exceedingly hygroscopic and is very soluble in 
water. When boiled with aqua regia it forms the chlorine addition 
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product, KjPtfCXJj’CL^HjjO. It combines directly with iodine. 
Barium platinocxanidc, BuPtfCNh^l-LO, is prepared by the action 
ut baryta water on the copper salt; by dissolving platinum in 
barium cyanide under the inlluence of an alternating current; by 
the addition of barium cyanide to platinum bichloride; or by the 
simultaneous action of hydrocyanic and sulphurous acids on ;# 
mixture of baryta and cldorplatinic acnl (I*. lVrgsoe, Ztit. anorg. 
Chnn., 1899, 19, p. 318). It crystallizes in yellow monoclinic 
prisms and is soluble 111 hot water. It is employed for the manu- 
facture of fluorescent screens used for the detection of X-rays. 

The platinum salts combine with ammonia to form numerous 
derivatives which can be cunsideied as salts of characteristic bases. 
The first compound of this type was isolated in 1S28 by Magnus, 
who obtained a green salt by the action of ammonia on platinum 
bichloride. Two series of these salts are known, one in which the 
metal corresponds to bivalent platinum, the other in which it 
corresponds to tetravalcnt platinum. The general formulae ol 
the gioups in each series are shown below, the method of classi- 
mat 1 >n being that due to \Wrner. 

1 Divalent (platinous) Salts. j Tetra valent (platinic) Salts. 

I llexammine saltsrpt(NH.,),JX 4 . 
Tetrammine saltsri > t(NH ;; )i]X. l 1 Tetrammine ,, j Pt(NH ;i ) 4 Xo|Xj 1 
Triammine ,, [Pt(NH ; .) ; .X]X Triammine ,, [Pt(NII ; i),X.,jX , 

Diammine „ [Pt(NH ,).,X ,, Diammine ,, [Pt(Nll .) ,XJ 

Monarnminc ,, [pt(NH ; ,)!Sw ;! jR Mon.unmiiie ,, [i ‘t(N H.jXrjK 

In the alxive table X represents a monovalent acid radical and 

K a monovalent basic radical. For methods of preparation of 
salts of these set ies see I\ T. Cleve, Bull. soc. t him. 1867 et seq.; 
S. M. Jorgensen, Jottm. puih. Chetn. 1S77 et seq.; C. W. Blomstrund, 
Bcr. 1871 et seq. ; and A. Werner, Zeii. tutor g. Chnn . 1803 et seq. 
A very complete account of the method of classification and 
the general theory of the metal ammonia compounds is given 
by A. Werner, Bcr. 1907, 40, p. 15. 

Platinum also forms a series of complex phosphorus compounds. 
At 250° finely divided platinum and phosphorus pen bichloride 
combine to form Pt(T/ Pel.., as dark claret- coloured crystals. With 
chlorine this substance gives PtClyPCl 4 as a yellow powder, and 
with water it yields phosphoplatinic acid PtCL,P(OII) 3 , which 
may he obtained as orange-red deliquescent prisms. 

The atomic weight of platinum was determined by K. Scubcrt 
(Ann. 1888. 207, p. 1; Bcr. 1888. 21, p. 2179I by analyses of 
ammonium and potassium platinochlorides, the value 194-80 being 
obtained. 

PLATO, the great Athenian philosopher, was born in 427 b.c., 
and lived to the age of eighty. Plis literary ac tivity may he 
roughly said to have extended over the first half of the 4th 
century b.c. His father’s name was Ariston, said to have 
been a descendant of Codrus; and his mother’s family, which 
claimed descent from Solon, included Critias, one of the thirty 
tyrants, and other well-known Athenians of the early 4th cen- 
tury b.£. That throughout his early manhood he was the 
devoted friend of Socrates, that in middle life he taught those 
who resorted to him in the grove named Academus, near the 
Cephisus, and there founded the first great philosophical 
school, that (with alleged interruptions) he continued to pre- 
side over the Academy until his death, are matters of estab- 
lished fact. Jt is said by Aristotle that he was at one time 
intimate with Cratylus the Hcraditcan. Beyond this we have 
no authentic record of his outward life. That his name was at 
first Aristocles, and was changed to Plato because of the breadth 
of his shoulders or of his style of of his forehead, that he wrestled 
well, 1 that he wrote poetry 2 which he burnt on hearing Socrates, 
fought in three great battles, 3 that he had a thin voice, 
that (as is told of other Greek philosophers) he travelled to 
Cyrene and conversed with priests in Egypt, are statements 
of Diogenes I^iertius, w hich rest on more or less uncertain tradi- 
tion. The express assertion — which this author attributes to 
Hermodorus — that after the death of Socrates Plato and other 
Socratics took refuge with Euclides in Megara, has a somewhat 
stronger claim to authenticity. But the fact cannot be regarded 
as certain, still less the elaborate inferences whVh have been 
drawn from it. The romantic legend of Plato’s journeys to 
Sicily, and of his relations there with the younger Dionysius and 
the princely but unfortunate Dion, had obtained some degree 

See Lawn, vii. 814 c. 

Some epigrams in the Anthoioey are attributed to him. 

This is told on the authority of Aristoxcnus. But Platti cannot 
have been at Dclium. 


of consistency before the age of Cicero, and at an unknown but 
probably early time was worked up into the so-called Epistles 
of Plato, now all but universally discredited. Nor is there 
sufficient gound for supposing, as some have done, that an 
authentic tradition is perceptible behind the myth. 

The later years of the Peloponnesian War witnessed much 
mental disturbance and restlessness at Athens. .More than 
at any time since the age of (deist henes, the city Antecedent 
was divided, and a man’s foes were often men conditions. 
of his own tribe or deme. Contention in the law- 
courts and rivalries in the assembly had for many men a more 
absorbing interest than questions of peace and w ar. Hereditary 
traditions had relaxed their hold, and political principles were 
not yet formulated. Vet there was not less scope on this 
account for personal ambition, while the progress of democracy, 
the necessity of conciliating the people, and the apportionment of 
public offices by lot had a distracting and, to reflecting persons, 
often a discouraging effect. For those amongst whom Plato was 
brought up this effect was aggravated by the sequel of the 
oligarchical revolution, while, on the other hand, for some years 
after the restoration of the democracy, a new stimulus had been 
imparted, which, though of short duration, was urmersally felt. 

These events appear in two ways to have encouraged the 
diffusion of ideas. The ambitious seem to have welcomed them 
as a means of influence, while those who turned from public life 
were the more stimulated to speculative disputation. However 
this may have been, it is manifest that before the beginning of 
the 4th century B.c. the intellectual atmosphere was already 
charged with a new' force, which although essentially one may be 
differently described, according to the mode of its development, as 
( 1 ) rhetorical and (2) theoretical and “sophistical.” This last 
word indicates the. channel through which the current influences 
were mostly derived. A new want, in the shape both of inter- 
ested and of disinterested curiosity, had insensibly created a new 
profession. Men of various fatherlands, some native Athenians, 
but more from other parts of Hellas,' 1 had set themselves to 
supplement the deficiencies of ordinary education, and to train 
men for the requirements of civic, life. More or less consciously 
they based their teachings on the philosophical dogmas of an 
earlier time, when the speculations of Xenophanes, Heraclitus 
or Parmenides had interested only a few “ wise men.” Those 
great thoughts were now to be expounded, so that “ even 
cobblers might understand .” r> The self-appointed teachers 
found a rich field and abundant harvest among the wealthier 
youth, to the chagrin of the old-fashioned Athenian, who sighed 
with Aristophanes for the good old days when men knew less and 
listened to their elders and obeyed the customs of their fathers. 
And such distrust was not wholly unfounded. For, amidst 
much that was graceful and improving, these novel questionings 
had an influence that, besides being unsettling, was aimless and 
unreal. A later criticism may discern in them the two great 
tendencies of naturalism and humanism. But it may be doubted 
if the sophist was himself aware of the direction of his own 
thoughts. For, although Prodieus or Ilippias could debate a 
thesis and moralize with effect, they do not appear to have been 
capable of speculative reasoning. What passed for such was often 
either verbal quibbling or the pushing to an extreme of some 
isolated abstract notion. That prudens quae si io which is 
dimidium scinitiae had not yet been put. And yet the hour for 
putting it concerning human life was fully come. For the sea 
on which men were drifting was profoundly troubled, and would 
not sink back into its former calm. Conservative reaction was 
not less hopeless than the dreams of theorists were mischievously 
w r ild. Tn random talk, with gay, irresponsible energy, the 
youth w r ere debating problems which have exercised great minds 
in Europe through all after time. 

Men’s thoughts had begun to be thus disturbed and eager when 
Socrates (q.v. ) arose. To understand him is the most necessary 
preliminary to the study of Plato. There is no reason to doubt 

4 It had been the policy of Pericles 'to invite distinguished 
foreigners to Athens. 

6 Theaet. 180 D. 1 
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the general truth of the assertion, which Plato attributes to 
him in the Apologia, that he h it a divine vocation to examine 
Socrates < ] lIt ’ s ^ ioning otluT men. He was really 

doing for Athenians, whether they would or no, 
what the sophist pmtessed to do for his adherents, and what 
such men as Protagoras and Prodicus had actually done in part. 
One obvious difference was that he would take no fee. Put 
there was another and more deep-lying difference, which dis- 
tinguished him not only from the contemporary sophists but 
hum t lie thinkers of the* previous age. This was the Socratie 
attitude of inquiry. The sceptical movement had confused 
men's notions as to the value of ethical ideas. 1 Jf“ right is 
one thin; in Athens and another in Sparta, why strive to follow' 
right rather than expedient v ? The laws put restraint on nature, 
which is prior to them. Then why submit to law? ” And the 
ingenuities ol rhetoric had stirred much unmeaning disputation. 
Every case seemed capable of being argued in opposite ways. 
Even on t he great question of the ultimate constitution of things, 
tin; coiillicting theories of absolute immutability anil eternal 
change appeared to he equally irrefragable and equally 
untenable. Elen’s minds had been confused by contradictory 

voices ne (Tying “All is motion,” another “All is rest”; 

one “ *i he absolute is unattainable/’ another “The relative 
alone is nal '; sonic upholding a vague sentiment of traditional 
right, while some dci lured lor arbitrary - convention and some for 
the law' “ol nature.” Some held that, virtue was spontaneous, 
some that it was due to training, and some paradoxically denied 
that ciiher vi< e or falsehood had any meaning. The faith of 
Socrates, whether instinctive or inspired, remained untroubled by 
these jarring tones. He did not ask “ Is virtue a reality ? ” 
or “ Is goodness a delusion ? ” Put, with perfect confidence 
tli.ii there was an answer, he asked himself and others “ W'liat is 
ii ? ” (tl tern); or, more partic ularly , as Xenophon testifies, 
“What is a state? What is a statesman? What is just? 
What is unjust ? What is government ? W r hat is it to be a 
ruler of men ? “ In this form of question, however simple, Ihr 
originality of Socrates is typified; and by means of it lu; laid 
the first stone, not only of the fabric of ethical philosophv, 
hut of scientific method, at least in ethics, logic and psychology. 
Socrates never doubted that if men once knew what was best, 
they would also do it. They erred, he thought, from not seeing 
the g ><><], and not because they would not follow' it if seen. 
This is expressed in the Socratie* dicta : “ Vice is ignorance,” 
“Virtue is knowledge."’ This lifelong W'ork of Socrates, in 
which the germs of ethics, psychologv and logic, were contained, 
was idealized, developed, dramatized -first embodied and then 
extended beyond its original scope ill the writings of Plato, 
which may be described as the literary mil come of the profound 
impression made by Sue rates upon his greatest follower. These 
writing.-, (in pursuance of the importance given by Socrates to 
conversation) are all cast in tin* form of imaginarv dialogue. 

1 >u l in those winch arc presumably the latest in order of compo- 
sition this imaginative form interferes but. little with the direc t 
expression of the philosopher's own thoughts. The many* 
coloiired veil at fir t inseparable from the features is gradually 
worn thinner, and at lasf becomes almost imperceptible. 

Plato’s philosophy, as embodied in his dialogues, has at once 
an intellectual and a mystical aspect; and both are dominated 
Plato* a by a pervading ethical motive, in obeying the 

Dialogue*. Socratie* impulse, his speculative genius absorbed and 
harmonized the various conceptions which were present in eon- 
temporary thought, bringing them out of their dogmatic* isolation 
into living correlation with one another, and with the life and 
experience of mankind. His poetical feeling and imagination, 
taking advantage* of P\ thagorean and Orphic suggest ions, 
surrounded his abstract reasonings with a halo of mythology 
which made thc*m more fascinating, luit also more difficult for 
the prosaic intellect to comprehend, ("onvinceil through the 
conversations of Socrates that truth and good exist and that 
they are inseparable, persuaded of the unity ol virtue and of its 
dependence upon knowledge, lie set forth upon a course of inquiry, 
1 See Caird, Ifcgcl, p. i(#t>. 


in which he could not rest until the discrepanc ies of ordinary 
thinking were not only exposed but accounted for, and resolved 
in relation to a comprehensive theory. In this “ pathway 
towards reality,” from the consideration of particular virtues 
l?c passed to the contemplation of virtue in general, and thence 
to the nature of universals, and to the unity of knowledge and 
being. Rising still higher on the road of generalization, he dis- 
cussed the problem of unity and diversity, the one and the many, 
lint in these lofty speculations the facts of human experience 
were not lost to view*. The one, the good, the true, is otherwise 
regarded by him as the moral ideal, and this is examined ns 
realized both in the individual and in the state. Thus ethical 
and political speculations are combined. And as the method 
of inquiry is developed, the leading principles both ol logic and 
of psychology become progressively more distinct and clear. 
Notwithstanding his high estimate of mathematical principles, 
to him the type of exactness and certitude*, Plato contributed 
little directly to physical science. Though he speaks with 
sympathy and respect of Hippocrates, he had no vocation ten* 
the* patient inductive observation of natural processes, through 
which the Loan physicians, though they obtained few lasting 
results, yet founded a branch of science that was destined to he 
beneficently fruitful. And he* turned scornfully aside from the 
Atomists, Leucippus and Democ ritus, whose first principle, the 
basis of so much in modern physics, appeared tcThim to he* tainted 
with materialism. Yet his discursive thought, as in later years 
he held high intercourse with Archytus and other contemporary 
minds, could not fail, unlike his master’s, to include a theory 
of the Cosmos in its purview. Jn this regard, however, the 
poet philosopher brought imagination to the aid of ieason, thus 
creating a new mythology, ol which the Tinmens is the most 
conspicuous example. 

Amidst great diversity, both of subject and of treatment, 
IMato’s dialogues are pervaded by two dominant motives, a 
passion for human improvement and a persistent faith in the* 
power and supremacy of mind. What is commonly known as 
liis doctrine of Ideas is only one phase in a continuous progress 
towards the realization of a system of philosophy in which the 
supreme factor is reason guiding will. Rut the objectivity, 
which from the first was characteristic of all Greek thinking, tind 
his own power of poetic presentation, obscured for a time, even 
for IMato himself, the* essential spirituality of his conceptions, and 
at one lime even threatened to arrest them at a stage in which the 
universal was divorced from the particular, the permaneiy. fioin 
the transient, being trom becoming, and in which the first princi- 
ples of reality were isolated lrom one another as well as from the 
actual world. Gradually the veil was lifted, and the relation 
between the senses and the intellect, phenomena and general 
laws, the active and the contemplative powers, came* to he more 
clearly conceived. The true nature of abstraction and general- 
ization, and of predication and inference, began to he* discerned, 
and speculation was verified through experience. The ideas were 
set'll as categories, or forms ol thought, under which the infinite 
variety of natural processes might he comprised. And thus the 
dialogues present, as in a series oT dissolving views, a sort of 
model or compendium of the history of philosophy. Plato's 
system is nowhere distinc tly formulated, nor are the views put 
forward in his dialogues always consistent, with each other, but 
much especially of his later thought is systematized, and as it 
were c rystallized in the treatises of Aristotle; by whom the point 
of view which Plato had approached, hut not finally attained, 
was made the starting-point for more preebe metaphysical 
determinations and carried into concrete theories having the 
stamp of a more rigid logical method. The de partments of ethics 
and politics, of dialectic and of psychologv*, ol physics and meta- 
physics, thus came to he more c learly distinguished, but some- 
thing was lost of the unity and intensity of spiritual insight 
which had vitalized these various elements, and fined them in a 
dynamic* harmony. 

'I he student of philosophy, whatever may be the modem 
system tef which he is most inclined, sensational, intuitional, 
concept ional, transcendental, will find his account in returning 

xxj. 26 a 
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to this well spring of European thought, in which all previous 
movements arc absorbed, and from which all subsequent lines 
of reflection may be said to diverge. As was observed by Jowett 
(St Paul, 1855), “ the germs of all ideas, even of most Christian 
ones, are to be found in Plato.” * 

Two great forces are persistent in Plato : the love of truth and 
zeal for human improvement. In the period culminating with 
Historical the Republic. these two motives, the speculative and 
influence the practical, are combined in one harmonious 
of Plato. working. In the succeeding period, without ex- 
cluding one another, they operate with alternate intensity. In 
the varied outcome of his long literary career, the metaphysical 
‘‘doctrine of ideas” which has been osso< iated with Plato's 
name underwent manv important changes. Hut pervading all 
thf-c there is tin 1 same constant belief in the supremo. w of 
rea^ n and the identity of truth and good. From that .lidding 
ro» t spring forth a multitude of thoughts concerning the mind 
and human things- turning chietly on the prim iples of psycho- 
logy, edmadon and politiial reform- thoughts which, although 
unverified, and often needing correction from experience, still 
constitute Plato the most fruitful of philosophical writers. \\ bile 
general ideas are powerful for good or ill, while abstractions arc* 
necessary to s< h-nce, while mankind are apt to crave after 
perfection, and ideals, either in art or life, have an acknowledged 
value, so long the renown of Plato will continue. " All philo- 
sophic truth is Plato rightly di\incd ; all philosophic error is Plato 
misunderstood "—is the verdict of one of the keenest of modern 
metaphysicians. 1 

Plato’s followers, however, have seldom kept the proportions 
of his teaching. The divine elements of his doctrine have 
survived the spirit that informed them. The pytbngorizing 
m\sti('ism of the Tinmens has Ixen more prized than the subtle 
and clear thinking of the Thcactclus. Logical inquiries have been 
hardened into a barren ontology. Somi-mvthical statements have 
been construed litrrallv, and no stir fancies perpetuated without 
the genuine thought voi< h imderla> them. A part (ami not the 
essential part) of his philosophv has Ixt it treated as the whole. 
Hut the influeme of Plato lias extended far bevond the limits of 
thi^ Platonic schools. The debt ot Aristotle to his master has 
never \ et been hilly estimated. Zeno, (hrxsippus, Kpiiurus 
borrowed from Plato more than thev knew, dhe moral ideal of 


Florence in the 15th and at Cambridge in the 17th renlury. 
Poth were enthusiastic and both uncritical. The translation 
of the dialogues into Latin by Marsilio Ficino was tin* most 
lasting effect of the former movement, which w r as tinged with 
the unscientific ardour ol the Renaissance. The picference still 
accorded to the Tinmens is a fair indication of tie. tendency to 
1 bring fur, mm ex julyorc which probably marred the discussions 
of the Florentine Academy commiing the "chief good." 'The 
new humanism had also a sentimental < nst, \vhi< h was alien from 
Plato. Yet the effect of this spirit on art and literatim* wsis 
very great, and may be clearly traced not only in Italian but in 
English poetry. 

The “ Cambridge Plntonists ” have been described by Principal 
TulIo< h in his important work on Rational Thetdaiy in Ruyjaud 
in the ijlh century, and again by ProLssor J. A. Mewirt in th(* 
concluding chapter of his volume on the Myths of Pluto . Their 
views wen* mainly due to a reaction front the philosophy ol 
Hobbes, and were at first suggested as much bv 1 lot inns as In- 
Pluto. it is curious to find that, just as Socrates and Ammonias 
(the teacher of Plotinus) left no writings, so \\ i.ichcote, the 
founder of this school, worked chieily ti-roiigh coitvci sat ion 
and pleaching. His pupils exercised a considerable influence fur 
good, especially on English theology; and in aspiration if nut in 
thought they derived something I rum Plato, but thev seem to 
have been incapable of separating his meaning from that ot his 
intetpreters, and Cudworth, their most consistent writer, was at 
once more systematic and less scientific then tin* Athenian 
philosopher. The translations of Svdcnl.nrn and Tavlor in the 
! rSth century and the beginning of the loth are proofs of the 
i continued iulhienee of Platonism in England. 

The critical study of Plato lx girts lrorn Schleicmiacher, who 
did good work as an interpreter, and tried toarramy the dialogues 
in the order of composition. His attempt, \\hi< it, Critical 
like many cffoits of construct iye eritieism, went far History. 
bevond possibility, was vitiated by t i 1* ground-fallacy ol sup 
j posing that Plato had from the fust a complete system in his 
' mind which he paitiallv and gradually re\'i:tled in wilting. Ai 
1 a considerably later time Rail friedrich Hermann, to wlmm all 
students of PI 1 to arc indebted, renewed the same endeavour on 
the far more plausible assumption ti at the dialogues f.tithlnl 
| reflect tin* growl h ol Plato's mind, but he also wa •. loo sanguine, 


Plutarch anjl that of the Roman Siuics, whir h have both so 
deeply affected the modern world, could not have existed without 
him. • Nenpvt hagurcanh m was really a crude Neoplatonism. 
And the Sceptics availed tln-niselvcs of weapons either forged bv 
Plato or borrowed by him from the Sophists. A wholly distinct 
line of infiltration is suggested bv the mention of Philo and the 
Alexandrian schools (< f. sc« tion in Aialian Philosophy, ii. 2fibr, 
cgh edition), anil of ('lenient and Origin, while Gnostic heresies 
and even Talmudic mysticism betray perversions of the same 
influem e. The effect of Hellenic thought on Christian theology 
and on the life of Christendom is a subject for a volume, and has 
been pointed out in part bv 1 C Zeller and others (of. Ni;o- 
iu..iTomsm). Yet when Plotinus in the 3rd century (after 
hearing Ammonias), amidst* the revival of religious paganism, 
founded a new spiritualistic philosophy upon the study of Plato 
and Aristotle combined, this return to the fountain head had 
all the effect of novelty. And for more than two centuries, from 
Plotinus to Pnxlus, the great effort to base life anew on the 
Platonic wisdom was continued. Hut it was rather the ghost 
than the spirit of Plato that was so “ uni. pi** red.” Instead of 
striving to reform the world, the Ncoplatonist sought after a 
retired and cloistered virtue. Instead of vitalizing science with 
fresh thought, he lost hold of all reality in the contemplation ol 
infinite unity. He had skill in dealing with abstractions, but laid 
H feeble hold upon the actual world. 

"Hermes Trismegi: tits ” and "Dionysius Areopagila ” are 
names that mark the continuation of this influence into the 
middle ages. . The pseudo- Dionysius was translated by Erigcna 
in the 9th century. 

Two more “Platonic” revivals luve to be nVorded- at 

1 Ferrier, Institutes of Metaphysics, p. 1O9 (§ i. piop. vi. § 1 z). 


and exaggerated the possibility of tracing a connexion between 
the outward events of j Mato's Ike and the pi . .gross ol his thought s. 
'this great question of the order of the dialogues, which has lx-ru 
| debated by numberless writers, is one which cnlv admits ol mi 
| approximate solution. Much confusion, however, has been 
obviated by lie hypothesis (first hinted at by Lcbcrwyg, and 
since supported by Lewis Campbell and others) t hat t he Snphisics 
and Polilicus , whose genuine ivss had been called in question bv 
I Joseph Sochcr, are really intermediate between the Republic and 
| tl-e Lmos. The allo« at ion of these dialogues, not only on grounds 
of metaphysical critiiism, but also on plnlologi* nl and other 
evidence of a more tangible kind, supplies a point ol view Irom 
which it becomes possible to Iran* with confidence the general 
outlines of Plato's literary and philosophical development. 
Reflecting at first in various aspects the impressions received 
from Socrates, he is gradually touched with an inspiration whii h 
becomes his own, and which seeks utterance in half-poetical 
forms. Then first tlx* ethical and bv and bv the metaphysical 
interest becomes predominant. And for a while this last is all 
absorbing, as he confionts the rent ml problems which 1 1 is own 
thoughts have raised, but, again, the hard- won acquisitions 
of this dialectical movement must be fused anew with imagi- 
nation and applied to lift*. And in a final effort to use his 
intellectual wealth for the subvention ol human need the great 
spirit passed away. 

It may not be amiss to recapitulate the st'*p; through which 
tie above position respecting the order ol the dialogues has 
become established. Lovers of Hegel had ob;crved 
that the point reaehed in the Sophistry in defining ^ 

"not being" was dialectically in advance of tlx* 

Republic. Hut Ko.iV.ian interpreters might obviously have said 
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the same of the Par mantles : and Grote as a consistent, utilitarian 
looked upon the Protagoras as the most mature production of 
Plato's genius. It seemed desirable to find some criterion that 
was not hound up with philosophical points of view. I)r 
Thompson, the Master of Trinity College, Cambridge, had 
vindicated the genuineness of the Soph isles against the objections 
ol Sochcr, hut h id not accounted for the peculiarities of language, 
which 1 1 1 : l l acute critic had pcrecivul. l>v comparing those 
peculiarities with the style ot the Loses, Plato’s latest work, and 
with that ol the Tinmens and (' lilias , which presupposed the 
Republic, Lewis Campbell argued in J.SO7 that the Sophistes and 
Polilicns, with the Philehus , were in chronological sequence 
intennedi ite between the AV public and the Lows. Thus a 
hnlher dch nee of their authenticity was at the same time 
a long step towards the solution of the problem which Schleier- 
maeher had proposed. Many years afterwards the more 
detailed stylistic investigations of W. Dittenbergcr, Gonstantin 
Pilfer and others ariived independently at the same conclusion, 
il was vi hemently supported by W. Lutoslaw ski in his work on 
Plato s Logie, and has been frankly acuptcd with ample acknow- 
ledgments by the high authority of Dr Theodor Gomperz (see 
csj)ccially the Notes to his Greek Thinkers , iii. 310, 315 of 
English t ranslation). 

r JTi !■; Works of Pi.a io 

The Platonic dialogues are not nicely the embodiment of the 
mind ol Socrates and of the reflection, of Pluto. They are the 
pm t railurc of the higlu 4 intellectual life of 1 led. is in the time 
ol Plain a life but distantly related to military and pdiliiul 
events, and scarcely interrupted by them. Athens appears as 
the centre of the excitable Hellenic mind, profoundly sliiicd by 
the arrival of great sophists, and keenly alive to ihe questions of 
Socrates, although in the pages of Plato, even more than in 
reality, he only " whispers with a few striplings in a cornu*. ” 
hor, in the Platonic grouping, the ag«»ru, which was the chief 
scene ol u< tion for the real SocraLs, retires into the background, 
and he is principally seen consorting with bis < bosen companions, 
who aie also friends of Plato, and with the acquaintances whom 
he makes through them. The scene is nai rowed (for the Academy 
was remote from the hustlcof resort, and Plato judged t he TreHenic 
world securely fiorn the vantage-ground ol partial retirement) 
but the figures are distinct and full of life. In reading the dia- 
logues we not only breathe the most, refined intellect’ nil atmo- 
sphere, but are also present w it nesses of the urbanity, the ficedom, 
the playfulness, the generous warmth of the u best society ” in 
Athens. For Plato has a numerous repertory of dramatis 
personae, who stand in various relations to his chief character - 
the impetuous ( luierephou, Apollodorus the inseparable weak 
brother, old ( Tito the true-hearted, Phaedo the beloved discipD, 
Simmias and (Vbes, who have been with Philo] ms, the gi /ireful 
and ingenuous Phacdms, the petulant Pliilel)us, 'ITieacleius of 
the philosojihic nature, who is cut off in his prime, and Ihe 
incorrigible Alubiad rs; then Plato’s own kiusnen Glaucon the' 
irrepressible in polities, in quarrel and in low; Ad< imantus, solid 
and grave; Gritias in his pVnse oi amateur philosopher, and not as 
what he afterwards became: Charmides, not in fiery 1 nan hour 1, 
but in bis first bloom of diffident youth; and many others who 
appear as mere acquaintances, but have an interest of their own 

the accomplished Agathon, the guv Aristophanes, Ervxi- 
muehus the all-worthy physician: Mono, light of spirit; Pallets, 
entertainer of sophists; (allieles the wilful man of the world; 
(Yphalus the aged father of Lysias: and Nieias the honoured 
soldier. All these appear, not as some of them do on the p igo of 
hiitorv, in sanguinary contention or fierce rivalry, but as pea* ( fill 
Athenians, in momentary contact with Socrates, whose electric 
touch now benumbs and now' exhilarates, and sometimes goads 
to Irenzv of love or anger. Still more distantly related to him, 
as it were standing in an oulcr circle, are the imposing forms of 
Gorgias and Protagoras, surrounded with t Do lesser lighP* of 
llippias, Prodieus and Polos. Thrasyn.aehus, Eulhvdemns, 
Dionysodorus hang round like comit masks, adding piquancy 
to the design. The adversaries Anytus uiuf Meletus are allowed 


to appear for a moment, but soon vanish. The older philosophers, 
though Socrates turned away from them, also make their entianco 
on the Platonic stage. Parmenides with his magnificent depth 
is^ made to converse with the imaginary Socrates, who is still 
quite young. A stranger from Elea plays an important pait in 
some later dialogues, and Tinmens the Pythagorean is introduced 
discoursing of the creation of the world. In tlu-se dialogues 
Socrates is mostly silent; in the Philebus he has lost himself in 
Plato; and in the twelve books of the Laws, where an unnamed 
Athenian is the chief speaker, even the Platonic Socrates finally 
disappears. 

Now, in evolving his philosophy from the Socratie basis, 
Plato works along three main lines -the ethical and political, 
the metaphysical or scientific, and the mystical. All three arc 
often intimately blended, as in the close of Rep., bk. vi., and even 
where one element is uppermost the others are not wholly 
suppressed. Put this distinction, like that sometimes made in 
modern philosophy between the good, the true and the beautitul, 
is one which, if not unduly pressed, may be usefully borne in 
mil u' 

Having noted this once for all, we pass to the more detailed 
consideration of the several dialogues. 

1 . Laches , Charmides , Lysis . — in this first group Socrates is 
, dealing tentatively with single ethical notions. 'Ihe result in 
■ each case is a confession of ignorance, but the subject has been so 
handled as to point the way to more fruitful discussions in the 
future. And suggestions are casually thrown out which antici- 
pate sonic of the most fur-reaching of Plato’s subsequent 
contemplations. 

The Ladies is a \ igorous sketch, in which the characters of ihc 
soldier, the aged citizen, and the prudent general are well 
preserved; and Socrates is seen conversing with his 
elders, although with rclerenee to the treatment of Aw* /*«.*. 
the young. The question raised is the definition of courage; 
and the humour of the piece consists in showing that three men, 
all of whom arc unquestionably brave, are unable to give an 
account ol bravery, or to decide whether courage is an animal 
instinct or a mental accomplishment. • 

Similarly, in the dialogue which bears his name, the tcmpe^ite 
Gharmides, of whom all testify that (as Aristophanes has it) 1 , he 
“ fills up the gracious mould of modest y , ’ is hopeli ssly 
embarrassed when challenged by the Socratie method Cbannlde> " 
to put in words his conception of the modesty or temperance 
which he possesses, and which, as Socrates assures liim», is a 
priceless gilt. 'The Charinidts contains some hints of Platonic 
notions, such as that of knowledge as self-consciousness, and of 
virtue as “ doing one's own business.” 

The graceful little 1 dialogue which bears the name ol T.y.sis 
ends, like the two former, with a confession of failure. Surra les, 
Lysis and Menexinus are all friends, and think 
highly of friendship, yet alter many efforts they ^ s/s ’ 
iii'* limbic to till l< what friendship is.” Yet some of the sug- 
gestions which are here laid aside arc afterwards allowed to 
reappear. The notion that ” what is neither good nor evil lows 
the good because of the presence ol evil ” is expanded and 
emphasized in the Symposium. And the conception of an idial 
object of friendship, an avro <jn '\ of (though rcjicUd as in the 
criticism of Aristotle by the eharartcrisl ic reductio ad infinitum), 
is destined to have a wider scope in the history of Platonism. 

iL Protagoras , Jo, Maw. The previous dialogues Jane 
marked the distinction between unconscious and conscious 
morality, and have also brought out the Socratie* tendency to 
identify virtue with the knowledge of good. Now, the more 
strongly it is felt that knowledge is inseparable from virtue the 
more strange and doubtful appears such unconscious excellence 
as tint of Laches, Gharmides or Lvsis. Hence arises the 
further paradox of Socrates: “ Virtue is not taught, and that 
which is commonly regarded as virtue springs up spontaneously 
or is received unconsciously bv a kind of inspiration.” 

Protagoras, in the dialogue named after him, is the professor 
of popular, unscientific, self complacent excellence; while 

1 Nah 995, Trjs attiov t ,u#AA.e/? raya\ p' o-vait\?\(rat. 
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Socrates appears in his life-long search after the ideal knowledge* 
of the best. The two nun are naturally at cross purposes. 

Protagoras contends that virtue is taught by himself 
Protagor^ >. , im j others more or less successfully, and is not «tje 
hut many. Socrates disputes the possibility of leaching virtue 
(since all nun equally profess it, and even statesmen fail to give 
it to their sons), but albu ms that, if it can be taught, virtue is not 
many, but one. The discussion, as in the former dialogues, ends 
inconclusively, but in the course of it Plato vividly sets forth 
the natural opposition between the empiric and scientific, points 
of view, between a conventional and an intellectual standard. 
He does full justice to the thesis of Protagoras, and it is not to be 
supposed that he was eon ten ted to remain in the attitude which 
he has here attributed to Socrates. In his ideal state, where the 
earlier training of the best citizens is a reliiuincnt on the actual 
Hellenic education, he has to some extent reconciled the con- 
ceptions which are lu re dramatically opposed. 

The preparations for the encounter and the description of it 
include many Iilc-like touches - such as the eagerness of the 
young Athenian gentleman to hear the sophist, though he would 
be ashamed to be thought a sophist himself; the confusion into 
which the house of ('allias has been thrown by the crowd of 
strangers and by the si If-importunce of rival professors; the 
graceful dignity gf the man who has bci n forty years a teacher, 
the graphic description of the whole scene, the characteristic 
speeches of Prodicus and Ilippias (Irom which some critics have 
elicited a theory of their doctrines), and the continued irony with 
which Socrates bears tlum all in hand and soothes the great man 
after disconcerting him. 

In the argument then 1 are two points which chiefly deserve notice. 
(0 Prolagwas in accordance with hi-, relative view ul dungs 
(which i’l.itc) afterw.irds ciitniz«d in die 7 Iwaclrtus), cl; inis m.i 
to tt ach men prim iples lmt t<> nnj »n»\ e them in tin a- v irtin\s whn ii , 
Pm\ idem e has given in some measure m all c i\ ili^t • 1 nu n. (2) 
Socrates in postulating a Mnntilie principle. winch he cxpres-ly | 
receive-, for fut ur»* omsid'-rni i«»n. would have ii te-.ted by the power j 
of calculating tin* .uiiomit ot pleasure. (imLc dwells with some 
complacency on ihe ” utilitarianism " «.f l-ocrates in the P; ;. | 

And it is trim Ilmira principle of utility is line opposed to con- 
ventional sent ir.n -ul . But this opposition is intended to prepare 
thy way for the wider and de» pi r conirast beiweeii an arbitrary 
and a scientific standard, >r leiwcn unpiesMons and conceptions 
or idea' 1 . Ain l when i'lato (in the (,< >>."/. e; and ) endeavours 

to deline the at t of measurement. whuh B here antic ipntcd, it is 
not wonderful that differences In re unthomdil of should mine into 1 
view, or that the pleasant should he re nin com rmlisiingni -Ted I 
from «the good. In all three dialogue.-* he o cqiu lly asserting die 
supo-m.uy of re<i.-.on. 

O11 tlm fust vision of that transcendental knowledge 1 wliich is 
to he the lay at once to truth and good, phili »-.ophy is apt to lose 
her balance, and to look with scorn upon “ the Invi.d round, the 
common task,” ami the respectable commonplaces of ordinary 
thinking. " Vet, as Socrates is reminded by Protagoras, this 
lineonsci ms wisdom also has a value. And Plato, who, when 
liioM ide, d , ever st lives to k<-p touch with expel ienre, is fully 
convinced of the reality of this lower tiuth. of this un philosophic 
virtue. P>ut lie is long puzzled how to conceive of it. 1 »>r, if 
knowledge is all in all, what are we to make of wisdom and good lies: 
in tho.M* who do not know? Piotagoras had hoMlv spoken 01 
horn nr and right as a direct* gift from Zeus, and Socrates, in the 
/o and Mrun, is represented as adopt ing an hypothesis oi inspiration 
ill order tt, account, for these tm. cc '.‘edited graces of the soul. 

Socrates has observed that rhapsudist.s and ev en po< ti» have no 
definite knowledge of the things which they so powerfully repre- 
sent ( 1 f . A pul. 22) PluuiL, 245 A; J\rp. iii. gqtt A). 
Jle brings the; rhapsode Io to admit this, and to 
conclude that he is the. inspired medium of a magnet ic influence. 
The Muse is the chief magnet, and the poet is the first of a series 
of magnetic, rings. Then follow t}*e rhapsode and the actor, who 
are rings of inferior power, and f 4 he last ring is the hearer or 
spectator. j 

The Meno raises again the more serious question, Can virtue be 
taught ? Socrates Imrfc states explicitly the paradox with which 
the Protagoras ended. “ Virtue is knowledge; 
mtno * therefore virtue can be taught. Put virtue is not 
taught. Therefore (in the highest sense) there can be no virtue/’ 
And he repeats several of Ins former reasons— th&t Athenian 

1 Phued. »2 B; Pep. x. Giq C. | 


statesmen failed to teach their sons, and that the cdiuvuion given 
by sophists is unsatisfying. (The sophists are here denounced 
hv Anvtus, who is angered by Socrates’s ironical praise of them..) 
Put the paradox is sofUned in two ways; (1) the absence of 
knowledge docs not preclude inquiry, and (2) 1 hough virtue 
cannot be taught, yet tin re is a sense in which \ irbm exists. 

1. Menu begins in gaiety ol heart to define virtm but is .‘•0011 

benumbed ” by the “ torpedo ” simi le of Soeiai s, and asks 

1 low can one inquire ah( >11 1 that w hi< li lie does not km < a P' N»*i a les 

meets this “ eiisiio ” dilliculiy with the doctrine ol ieminisi em e 
(aici/m/fm). All knowledge is lab lit in the mind h >m birth 
and through kindl'd (or association ol) ideas nine!, may be re- 
covered, il only a beginning is made, i'indar and other poets 
have said that the soul is inimoi la.l ami that she has p 1 -;-,. d ihuaigli 
many previous :-t.il«s.- And Son ales now gives a pun heal illus 
tr.il ion of the truth that knowledge is evolv eel In m igm aan< < . 
lie elk its, tro/11 a Greek slave ol Mepo’s, I he demo. ; ;t 1 a ( mu ol . 
geonieliieal lluoiem/* About the middle of the pn •< ess he turns 
to Meno and obseives that tile skive (who lias made a lalse start) 
is now hemming conscious of ignoiauce. J li' liieu gi. dually dt.iws 
from the imap bv leading i|tn si ion the po ilive pun ■. 

2 . Though virtue is not yet d< lined, it may be attained “ hvpe- 
Ihelirnlly " that, it virtue is knowhdge, viitne ea.i he Mu.; lit. 
And experience leads us to admit two phases of Grim-- the one a 
mode of life based on si tenuis principle, uhuh iiilln.ilo is an ideal 
only; the other spm.ulic, j-pumiv, ol its. II. yi I ol divne oiigin, 

1 living upon M u<- opifeii, whiili it is. however, nr. hie to make 
teed tlnough d t meust r.ition of the cause or reason. Mill il 1 here 
w ere a \ 11 1 non-, man w ho could h h viiliic la* would land amongst 
his leilows like Tv ire* i. is amongst tin .-hade.-..’ 

Tins iuv.-.tic..l account ol ordm.nv morality is in keeping with 
tin* sopii mytlme.l tlefrnc e 1 I the pu ce:-s ot inquiry- Chat all know 
ledge is miphc it 111 the imad from birth. 

JJI. hhilhyphro , Apologia, 0 / 7 .', Phacdo.- There is no ground 
for supposing that these four dialogues were written eonseat- 
tivily, or that they belong strictly to the same period of Plato's 
industry. But they are linked togi tlier for the reader bv llieir 
eommon reference to the trial and death of Socrales,- no one of 
them has been proved to be in the authors carlie.,1 nr hiltst 
manniT; and they may then. fore fitly end tin* seric .* of dialogues 
in which the personal trails of the historic Socrates are most 
apparent, and Plato’s own peculiar doctrines a*'c as yet but 
partially disclosed. 

The little dialogue known by the name of F.ulhyphro might 
have been classed with the 1 Aldus, Chnnnidcs and I yds, as 
dealing inconclusively with a single notion. Tut, 
although slight and tentative in iorm, il Iras am under- i 
tone of deeper significance, in keeping with the gravitv of tl c 
occasion. Plato implies that Socrates had thought more deeply 
on the nature of pit tv then his accusers had, nod also that 
his piety was of a higher mood than that of ordinary religious 
men. 

P'nthyphro is a ‘.noth say « r, well-disposed to Socrates, but not 
one ot hi-, particular Irn nd*. 'I h< y meet at tin* door <»l tli«- king 
Art In mi, \vliiiher Soiralts lies b<-< 11 summoned for tin* "precog- 
nition** (ui'ii, fun i\) prrliminnrv to his trial. Both men an* inter- 
f'.ti d in ol alb g'd impii'ty. I'or I* ullivpliro’s busims*, i-, to 

ii;i])« :i.i li lii-> let her, w iio lias inndverh ally caused t he d< atb ol a « ri 
mind labotin r. 1 hr ])ro]»he'1 lerls the duty ol purging the stain 
of blood to be more imperative the nearer home. Socrab-s is slim k 
bv th * slrong opinion thus rvimed ri*s<>er1im* the nature ol piety 
and (let. 1 ins Mn1hypl.ro at the entrance ol the court, that lu* may 
h am Jiom so cl« : r an authority' " what pit t\ r is," and so be fnr- 
tilhd against iMchtu-i. lb* loads hi, resj .ondcu I from point to 
point, until the doubt is r:ii*ed win tier God loves holiness be- 
1 msc il is Iiolv, or il lio|\' |*veausc lovid by God. Does God 
w ill win ( i-> nghlrou . «i Ui.it rigliboit-. w hn h i , vv illcd bv God? 
it on* tin v hnd f hi-m-.rlv • , wn.mh ring round and round. Snunbs 
proves him-.i ll an inyohml Dai dal u-. who makes opinions move, 
w lu'Ie he seelcs foronewhii h he om “ bind last vvitli rea*‘.on." 

“ 'Hie holv is a]»ortion of the just." Mill what portion ? " Due 

•rrvice of the gods by prayer and sacrifice." Bui how does tins 
allcct. the gods ? IL pleases them." Again vve are tound to 1 
reasoning in a circle. 

" Thu-, tar has So« rati*s procee-h d in plating religion on a moral 
ioundat ion. He is seeking to realize the harmony ol religion and 

The origin of this traditional belief is vrrv obscuie. 'Hie r.t<< ks 
th« m-,clves were a|>t to associate il with Pythagoras and with the 
" Orphic '* mysteries. 

Hud. i. j \ 7 (tile ease where the triangle is isosceles). 

4 lloni. Odyss. X. J<j 5 > Dgu Trent' baHai, 7 ul dt erma 1 c I'iaaoixrty. 
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morality, which the great ports Aeschylus, Sophocles and Pindar 
lu.d uiv'on -c iouslv ami'ip.iled, and w liicli is 1 1n* universal went of 
all men. lo llns 1 1 if soothsayer adds the c ■crenmnial element, 
f if 1 i m ; upon tiie god-..’ When further in term;.- at i-d l»y So- 
( rales re. lo tin* 11.1 1 lire ol this ‘ at tent ion to the cods,’ he ivplii sth.it i 
piety is an affair ol busim-s, a science ot giving and asking and the ! 
like. So< rates points out the anthropomorphism of these notions, j 
I hit when we expect him to go on and show that the true service 
at tlie »o.l, is the service of the spirit and co-operation with them 
in ill 1 hiti'/s true and good, he slops short; this was a lesson which 
the sooth-, iver lould not have been made to understand, and which 
* \ eryonc iniisL learn lor himself." 1 

In Plain s Apology the fate of Socrates is no longer the subject 
of mere allusions, such as the rage of Anytus at the end of the 
tpo/oir" fhe scene and occasion of the Eulhyphro. 

He is now sent face to face with his jutu.m rs, and with 
hi> eoutii . \ men who are condemning him to death. 

W hat most aggravated his danger (after life-long impunity) is 
thus stated by James Riddell, in the introduction to his edition 
of the (h dogue : “The tVitoceia ” (clemency) “of the restored 
people d,d not. last long, anti was naturally succeeded by a sensi- 
tive and fanatical zeal for their revived political institutions. 
Inquiry into the foundations of civil society was obviously 
rather perilous lor tin* inquirer at such a time. Socrates knew 
the lull extent of his danger. But, according to Xenophon 
( Mdu . iv. e. 8, £ 14), he prepared no defence, alleging that his 
whole lilt* heal been a preparation for that hour.” 

The t«»nc of the Platonic Apology is in full accordance with that 
sa\ tug; hut it is too < laborate a work of art to he tak< n literally as 
a report of what was actually said. Jowett well compares it to 
“ those speechc s of d hnevdides in which he has embodied his 
com cpiion of (he lofty character and policy of the great Pericles." 
Wi “ ii is signilieant that Plato is said to have hien present at 
the d 'fi’iiee, as he is also said to have been absent at the last 
scene of the Piuicdo. Some* of the topics may have been actually 
used h',' Socrates, and the recollection of his very words may have 
rung in the ears of his disciple.” 

The I 'Winnie .?/Wc',w is in three parts: (1) before conviction, 
(2) altn* (onvhiim and belore scnlcnre, (0 after the scnlcnre. 

i. Snrrdcs m r «’s not tor acquittal. I hit he does c:ire to ex- 
])l:iin Ins ] i 1 1 *. And In* selects those aspects of it which (here is 
hope ot making his audience understand. That he partly sne- 
cci tied in l h 1 ■ ; is shown by the large number ol those (220 out of 
ym) v, Im> vote! lor hi ; at quit ful. 

o. Ills answer to i\!e!elu ., as least important, is reserved for the 
mi 1 1! ol hi. speech, lb* addresses himsell in* to “ ollu rar.cn ;era ” 

(Dime poets ami the rest, who have prejudiced his reputation by 
frd-.ely ident dying him with the physical philosophers and the 
sophists, lhit what tlun is the strange pursuit which has given to 
Socrates the name of wise ? It is the practue ol cross-examining, 
to which he was hrsl impelled by Hu «>i\n le at Delphi, and vvhieh 
In 1 ha, follov.i'd ever since as a religion-* mission. Tlie god said 
“ Soer.ite; is wise," when he was conscious ot no wisdom great or 
small. So he weal in search ol some one wiser than himself, but 
could jind none, though he found many who had conceit of wis- 
dom. And he inferred that the god must mean ’’ he is wisest who, 
lilo* Soi rat* •>, is most aware of his own ignorance." This unceasing 
quest has left him in great poverty, and has made him enemies, 
who aie represented l>v Anytus, Mehdus and I .verm. And their 
enmity is further embilfere] by the pleasure which young men 
fake in seeing pretence unmasked, an 1 in imitating the process ol 
refutation. Heme has afiv-11 the lalse charge thal Socrates is a 
cornqiter of youth. 

b. ib’iv lie turns to Meletus. “ If I corrupt the youth, who dors 
them good?" Mel. “The laws, the judges, the audience, the 
A I limb ms generally " (i f. Protasovas and Mono). " Strange, that 
lu re only shoal 1 be one to corrupt and many to improve; or 
(hat any one, should be so inlatuated as to wish to luve bad 
neighbours." Mel. " Socrates is an at livid. I le believes the sun 
lo i»e a stone." “ Von are accusing Anaxagoras, i have said that 
1 Knew nothing of such theories. And you accuse me of introduc- 
ing novel notions about divine things. How can I believe in divine 
llnn;s {oaianvui) and not in divine b(ings (^n'unm-) ? and how 
in divine beings, it not in gods who are their authors ? 

r. That is a sufficient answer for his present accuser. He re- 
turns to the general long-standing defamation, which may well lie 
his death, as slander has often been and again will be the death ol 
many a mail. 

Yet if spared lie will continue the same course of life, in spite of 
the danger. As at Potid^ea and Helium ho faced death where the 
Athenians posted him, so now he will remain at the post where he 


is stationed by the god. For to fear death is to assume pretended 
knowledge. 

(hie thing is certain. A worse man cannot harm a better. But 
if the Athenians kill Socrates they will harm themselves. h'or 
they will lose the stimulus of his exhortations— and his poverty 

a sufficient witness that he was sincere. Not that he would 
engage in polities. If he had done that he would have perished long 
he lore, 3 as he nearly did for his independent vote after the battle 
of Arginusae, and lor disobeying the murderous command of the 
Thirty Tyrants. 

But have not Socrates's disciples, Alcibiades, Critias, Charmides, 
proved bad citizens ? lfe has no disciples. Any one, bad or good, 
may come and hear him, and the talk which is his life-work is not 
minimising. Bui why are no witnesses brought to substantiate 
this charge ? There are elder friends of his companions, who 
would he angry if he had use I his inllucncc for harm. But these 
men’s confidence in Socrates is unshaken. 

lie will not appeal ad tuisn n ordiaiu. That would he a disgrace 
h»r one who (lightly or not) lias been reputed wise, and to admit 
sut h .in appeal in any < ase is a violation of the juror’s oath. 

Socrnb’.s has told the Athenians the whole, truth, so far as a 
mixed audit nee ol them could receive it. [elaboration and subtlety 
could have no place in addressing the Heliastic court, nor could that 
universal truth towards which he was leading men be made intelli- 
gible to a new audience while the clepsydra was running. But 
his tone and altitude must have made a strong appeal to the better 
nature of his bean rs. With Meletus he " played rather than fought," 
but he has shown clearly that he has no fear ot death, that lie chooses 
lo obey Hud rather than man, and that lor very love ol the Athoiaans 
lie will not be swayed by their desires. 

2. One conviited on a capital charge had th 5 right of pleading 
before* sentence in mitigation of the penalty proposed by his 
accuser. Socrates was conviited by fewer \oti\s than he himself 
anticipated. The indictment of Meletus was ineffectual, and if it 
had not been for the speeches of Anytus and Lycon the defendant 
would have been triumphantly acquitted, ('mild he. but have 
conversed with his judges more than once, he might have removed 
1h< ir prejudices. In 110 sjurit of bravado, therefore, but in simple 
justice to himself, he meets the claim of Meletus that he shall bo 
punished with death by the. counterclaim that I10 shall be inain- 
t, med in the prytaneum as a public bend actor. He cannot ask 
that death, v.hiih may be a good, shall be commuted lor impiison- 
ment or exile, which are certainly evils. A tine would be no evil : 
but he has no money he can oiler a mina. Here Plato and others 
interpose, and with their Iriendly help he oilers thirty minae. 

3. He i.s sentenced to death, and the public business of the court 

is ended. Hut while the record is being entered and the magis- 
trates are thus occupied, Socrates is imagined as addressing (a) the 
majority, and (h) the minority in the court. 0 

(/. To those who have condemned him he speaks in a prophetic 
tone. " For the sake of depriving an old man of the last dregs ol 
Ide tin y have gi\ t n A I liens a bad name. I le would not run away, 
and so deal 1 1 his overtaken him. But his accusers fire overtaken 
by unnghti onsiiess, and must nap the fruits ol it. 

Nor will the Athenians lind the desired relief. Other reprovers, 
whom Socrates has hitherto restrained, will now arise, not in a 
Jrundly but in a hostile spirit. The only way for the citizens to 
escape reproot is to rclorm their lives." 

f>. To the minority, who would have acquitted him, he speaks 
with gentle solemnity. " Let them know to their comlort that tlie 
divine voice has not om e checked him throughout that day. This 
indiiatrs that death L not an evil. And reason shows that death 
is either a long untroubled sleep, or removal to a better world, 
where there are no unjust, judge-:. 

“ No evil can happen to a good man either in life or after death. 
Wherelore Socrates will not be angry with hiscondcmncrs, wdio have 
done him no harm, although they meant him anything but good. 
He will only ask ol them to do to ttie sous ot Socrates as Socrates 
has clone to them." 

Is t lie love of truth consistent with civic duties? Is tlie 
philosopher a good citizen ? are questions which are sure to arise 
where the truth involves practical improvement. 

Tn the Apology Socrates appears as an intrepid Crito, 
reformer; the Crito gives an impressive picture of him ns a loyal 
and law-abiding Athenian. 

T.xcciition had been delayed during the annual mission to Delos 
(during wliii h no one could be put lo death). But the returning 
vesad had just been repmted as descried from Simimn. At curly 
dawn Crito, the oldest friend of Socrates, obtained access to his cell, 
and found him sleeping peacefully. Presently lie awoke, and Crito 
told him of the approach ot the fatal ship. Socrates replies by 
telling his dream. A lair form stood over him and said, 

" The third day hence to Phthia shall thou come.** 

And it would seem that the day after to-morrow will really be the 
day for going home. 

- CL Gorg. 521; Rep. vi. 496. 


1 Jowett. 
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Crito tlu*ii reveals li is plan for an escape. And Socrates argues 
the question in tlu* old familiar way. Brito's /e*:d is excellent, 
and most men would think Ins object right. But the Jew who 
think soundly sav that it is wrong to return evil tor evil. 1 he 
laws ul Athens (through the laulL ot men) are doing Socrates harm. 
Bait oii^hl he therefoie to iulringc the law * Aliy Jit not the laws 
liis country plead with him and sav : ’ You owe to us your birth 
pud breeding ; and when jjrown up vou voluntarily submitted to 
li-;. h’or you might have {'om* elsew h< re. But you preh rred u> 
to all other liws, and have been the most const. ml resident in 
Minus. Kven at the last you accepted death rather than exile. 

If you now break vour covenant you will ruin your truiuls and 
will be rejected by all well-ordered cities. You might be receive*’ 
in Ihessuly, but could only live then* bv cringing to loreigners tor 
lood. Where in that ease will Lie your talk about virtue i You 
would not take your sons thither. And your friends would be 
equally kind to them if you were dead. 1 hink not ot lib' and children 
ip A and ot justice afterwards, but think of justice first, that you 
m. i v be justified in the world below.’ ” 

t rilo admits these arguments to be unanswerable. 

The Mrno referred to the immortality and pre-existence of the 
soul as a traditional doctrine, and it was there associated with 
the possibility of inquiry. In the Phtialo Plato 
Phatuy). undei takes to substantiate this belief and base it 
anew by nai rating the last hours of Socrates, who is represented 
as calmly discussing the question with his friends when his own 
death was immediately at hand. The argument turns chiefly 
on the eternity n| knowledge, and is far from satisfying. For, 
granting that eternity of knowledge involves eternity of mind, 
d ies the eternity of mind assure continued being to the indi\i* 
dual ? 1 Yet no unprejudiced reader of the. Vlnndo can doubt 
that Plato, at the time of writing insincerely believed in a 
conscious personal existence after death. The words of Socrates, 
when he declares his hope of going to be with other friends, are 
absolutely unambiguous, and his reply to Crito's question, 

“ How shall we bury you ? ” has a convincing force beyond all 
diale. lie : I cannot persuade Crito that I here am Socrates — 

! who am now reasoning and ordering d senurse. Tie imagines j 
Soc.Mies to be that other, w hom he will see by and by, a corpse. ’ J 
This and similar touches not only stamp the Vhucilo as a marvel 
of art, hut are indisputable evidence of the writer’s profound 
belief. '1 hey may f>e inventions, but they have nothing “ my- 
thi^il " about them, any more than the charge of Socrates to his 
frauds, that they would best fulfil his wishes by attending to j 
tli* ir ov. n lives. j 

The narrative to be appreciated must be read in lull. But a i 
short abstnet of the argument mav he given here. I 

i. I*.”ith is merely the separation of soul and body And iliis i 
m the vs ry consummation at. whu.li philosophy aims. The body > 
hinders thought. The mind attains to truth by retiring into her- j 
s.-ll. Through no bodily sense does she perceive justice, ben. ul y, | 
goodlier ami other ideas. i lie philos- «phcr has a liie-long quarrel j 
with bn-bly dedres, and he should welcome the reh-ase of his soul. j 
Thus h»' aiotic can have true courage, even as temperance and all , 
the viruif s are real in him alone. 

But does the soul exist after death . J j 

it. \ a old tradition blk of many successive births, the soul i 
diojrtmg to Hades and returning again, so that the living are ! 
burn irom the dead. And if the dead had no exi gence, this could 
not. L , since from nothing nothing < an arise. Moreover, experi- ; 
cnee show ^ tl-at opposite state? come from their opposites, and that 
sii'li a j > i * i<" * , , is alwavi reciprocal. D< ath certainly sm ceeds to i 
lie*. Then HI- must sucr.ei d to death. And that which undergoes 
ile-se changes mist exist through all. If the d«-ad came from Un- 
living, and not the living from the dead, the universe* would ulti- , 
:n i.1 ely be coTisiunefl in death. 

This presumption i, < oufirmod ( by the doctrine (here attributed 
to Socrates, c.i. Mem) that knowledge comes from recollection. 
What is recollected must be previously known. Now we have 
never since birth had intuition of the absolute equality of which 
(through association^ w$ ai r reminded by the sight ot things approxi- 
mately equal. And wp.gamiot have, seen it at tin; moment of birth, 
for at what other moment, (an we have lorgotlen it ? Therefore, 
it ideals be not. vain, our $ouls must have existed before birth, and, 
according to the doctrine of opposites above stated, will have 
continued existence altcr^death. 

h. To charm away the fears of the " child within,’* Socrates adds, 
as further considerations : 

1 In the Timaeus immortality is made to rest on the goodwill of 
God, because “ only an evil being would wish to dissolve that which 
is harmonious and happy " (Tim. 41 A). 


i. d'lie soul is uncompotinded, incorporeal, invisible, and there- 
fore indissoluble and immutable. 

ii. The soul commands, the body serves; therefore the soul is 
akin to the div ine. 

ill. Yet even I he body holds together long after death, and the 
bom s are all but mdestrm l ible. 

I he soul, il pm*-, departs to the invisible world, but, ii tainted 
by 1 oiuimiiiioii with the body, she lingers hovering n< it the earth, 
and is alterw anls born into the* likem-s ol sonic lowei loim. 1 hat 
which true philosophy has perilled alone rises ultimately to the 
gods. The lesson is linpnsauly ;q plied. 

J. A pause 1 nsurs ; ami Simmias and Cebes are invited lo express 
their doubts. For, as (lie swan dies singing, Socrates would die 
discoursing. 

a. Si m 1111. is desires not to rest short ol demonstration, though 
he is willing to make the highest attainable probability the guide 
ot lilt*. 

If the soul is the harmony of th(* body, what b< tomes oi her 
“ when the lute is broken ” * 

b. tY- bes compares the body to a garment which the soul keeps 
weaving at. The garment in which the weaver dies outlasts him. 
So the soul may have woven and worn many bodies in one lifetime, 
y< l may peri*,h and leave a body behind. Or even apposing her 
to have many lives, does even this hypothesis exempt her Irom 
ultimate decay ? 

Socrates warns his friends against losing tn.it h in inquiry. 
Theories, like men, are disappointing ; yet we should be neither 
misanthropist . nor misologists. Then lie answers his two Inemls. 

a i. The soul is m know lodged to be prior to the body. But 
ro harmony is prior to I lie element s which are harmom *ed. 

ii. I he muiI has \ iriue and vice, i.c. harmony am! discord. Is 
there harmony ol harmony ? Cl. /u/>. x. imij. 

iii. All soul is equally '-.nil, but all harmony is not equally har- 
monious. 

i\. It the soul were the harmony of the body they would be 
agreed; but, as has been already shown, they aie perpetually 
quarn lling. 

v. 1'he soul is not conditioned by the bodily elements, but has 
the power of controlling them. 

b. Cebes has raided tile wide question whether the soul is inde- 
pendent of generalum and corruption. Socrates owns that he him- 
self (i.c. Blafo ?) had once been tascinateJ by natural philosophy, 
an 1 had sought to give a physical account ot everything. Then, 
In *;i ring out ol \ 11. 1 \agi»ras that mind was the disposer of all, he had 
hoped to learn not only how things were, but also why. But he 
tound A n.'ixagora , lorsaking his own hr-, I prim, iple and jumbling 
causes with (on litmus. (“ The ( ausc* why So( rates sits here is not 
a cert. tin disposition ol joints ami 1 mews, but that he has thought 
best to undergo his M.ntence -else Ihe joints and sinews would 
have been ere this, by ( 11 <»’s advi e. on tin* wav lo Thessaly.") 
Hliysi* al . (ieme m vi r thud;*, ol a power whuh orders everything 
tor goal, but expects to 11 ml another A f ! t -. to sustain the world 
more *-lremg and tasting than tin* reason ol Ihe beA. 

Socrates had turned irom such philosophers and lound lor him- 
sll a way, not lo gave directly on the universal rea-.on, but to 
■a ek an iinag«* ol it in the world of mind, when in are red* ( ted 
tlie i« !c is, as, lor e~;smple, the i<h*a of beauty, through partaking of 
whieh bcautilul thing's are beautiful. Assuming t lie existence ol 
the ideas, he h it his way Irom hypothesis to hypothesis. 

Now t he pari it ipation of objee Is in ideas is in mine < ases essential 
;m*l inseparable. Snow is essentially cold, fire hot, three odd, two 
even. And things thus essentially opposite are inclusive ol each 
olher’s attribute s. (When it was said above that opposites come 
Irom opposites, not opposite things wen* meant, but opposite slates 
or conditions ot one Bung.) Snow* cannot admit heat, nor lire cold; 
for they are ins parable vehicles of heat and cold respectively. 
The soul is the inseparable* veliu lc ol tile*, and therelore, by p.uiiy 
of reasonin'', the soul cannot admit of death, blit is immorlal and 
inipe ri-.hable. « 

\. Wli l t JkIImws is in Ihe true *-.en-r* mxtholo^u al, ami is admitted 
by Socrates to be unetrtain: “ ftowbeil, sim e the* soul is proved 
to be immortal, men ought to e harm their spirits with such tales.” 

'1 he earth, a globe stl: k. lanced in the midst of space, has many 
man ions lor the soul,- so; , higher and brighter, some lower ami 
darker than er r p" -< nl I. ddtalion. We who dwell about tin* 
Mediterranean S* a are like hogs at the bottom oi a pool. Ill some 
higher pi. L*.e, under the true lu aven, our souls may dwell lu realte r, 
and see* not only colours and forms in their ideal purity but truth 
and justice as they are. 

In h*- Phacdo , more than elsewhere, Plato preaches with- 
drawal from the world. The Delian solemnity is to Socrates 

L ' Cf. Milton, 11 Penscroso , 88- -02 — 

” To unsphcrc 

The spirit of Plato, to unfold 
What worlds or what vast evgions hold 
The immortal mind that hath forsook 
Her mansion in this fleshly nook.” 
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and his friends a period of “ retreat/’ in which their eves are 
turned from earl lily things to dwell on Hie eternal. The theory 
of ideas lu re assumes iis most transcendental aspect, and il is 
from port u mis of lie’s dial* 7(110 and of the Phucdrus and Tinmens 
that the popular conception of Blatonkm has Leen principally 
derived, dot io understand Plato rightly it is not enough to 
study isoiah d pc. usages which happen to charm the imagi- 
nation; nor should single expressions, he inLrpreied without 
lvg.od in the. manner in which he presents the truth else- 
where. 

ii has already been shown (t) that Soeratic inquiry implied a 
Bam lard of truth and good, undiscovered hut endlessly dis- 
co\rra})Ie, and to he approached inductively ; and (2) that in 
Plato thi implicit assumption becomes explicit, in the identifi- 
cation of virtue with knowledge ( Lath Charm.) as an art of 
measurement ( Ptolug.), and in the vision (towards the end of the 
L\s/\) ol an absolute object of desire. The Socratie “ self* 
Lpoy, ledge ” has been developed (Charm.) into a science of mind 
or ( onsootisness, apart from which no physical studies can be 
!' nit I ill. Co-ordinate with these theoretical tendencies there 
has appeared in .Plato the determination not to break with 
experience. In the Phacdo , a long step is made in the direction 
of pure idealism. '1 he ordinary virtue, which in the Protagoras 
and Mem) was questioned hut not condemned, is here rejected as 
unreal, : ml the task proposed to the philosopher is less to under- 
stand ti.e world than to escape from it. The universal has 
assumed the form of the ideal, which is supposed, as elsewhere in 
Plato, to include mathematical as well as moral notions. The 
only Inaction ol perception is io awaken in us some reminiscence 
of this ideal. l»y following the clue thus given, and by searching 
for < Inner images of truth in the world of mind, we may hope to 
he emancipated from sensation, and to ay hold upon the sole 
object oi pure reason. 

it is obvious that when he wrote the Phacdo Plato conceived 
of univcnals as objective entities rather than as forms of thought. 
'The notion of tk ideal colours ” (though occurring in the myth) is 
an indication of his ontological mood. Yet even here the efth; 
are not consistently hypostntized. The notion of “what is 
best ” 1 1 as a distinctly practical side, and the “ knowledge 
through reminiscence ” is in one aspect a process of reflection on 
experience, turning on the; laws of association. 1 It is also said 
that objects “ partake ’’ of the ideas, and some concrete natures 
are regarded as embodiments or vehicles of some of them. Still 
if regarded as a whole, notwithstanding the scientific attitude of 
Socrates, the Phaedo is rather a meditation than an inquiry a 
stmlv of the soul as self-existent, and of the mind and truth as 
coeternal. 

IV. Symposium, Phacdnis , Cralyhis. Socrates is again 
imagined as in the tidiness of liic. Put the real Socrates is 
bei nming more and mure inextricably blended with Platonic 
t houghl and fancy. In the Apology there is a dis! inct echo of the 
voire ol Sucrales; the Phacdo gives many personal traits of him; 
but. the dialogues which are now to follow are replete with original 
invention, based in part, no doubt, on personal recollections. 

The Symposium admits both of comparison and of contrast 
with the PhuCdo. Polh dialogues are mystical, both arc 
spiritual, hut the spirituality in either is of a different 
Symposium. ()r( j rr> That is here immanent which was there 
transcendent; the beautiful takes the place of the good. "The 
wo 1 Id is not now to he annihilated, but rather trails figured, until 
particular objects are lost in universal light. Instead of flying 
from the region of gvowih and decay, the mind, through inter- 
course with beauty, is now the active (anise of production. Yet 
the life of eonlcmphiion is still the highest life, and philosophy 
the truest funurna']. 

The leaf ling conception of the Symposium has been anticipated 
in the I.yu' sg where it was sai 1 that " the imliiierent loves the good, 
Ivr ntso of the presence of evil.” 

The banqueters (including Socrates), who are met to celebrate 
the* tragic victory ol Agathon, happen not to be disposed for hard 
drinking. They send away the flute-girl and entertain each other 
with the praise of Love. Phaedrus tells how Love inspires to 

1 Ci. Theaet. 184-180. • 


honourable deeds, and how Alce.stis ami Achilles died for Love. 
Pausamas rhetorically distinguishes the earthly from the heavenly 
Love. The physician Eryximachus, admitting the distinction, 
yet holds that Love pervades all nature, and that art consists in 
following the higher Love in each particular sphere. .So Empedocles 
l*ul spoken nf Love as overcoming previous discord. For opposites 
cannot, as Heraclitus fancied, coexist. Aristophanes, in a comic 
myth, describes the origin of Love as an imperfect creature's longing 
lor completion. The original double human hiiugs wire growing 
impious, and Zeus split them in twain, ever since which act the 
bereaved halves wander in search of one another. Agathon speaks, 
or rather sings, of Love and his works, lie is the youngest, not the 
eldest, of gods living and moving delicately wherever bloom is 
and in the hearts of men the author of all virtue and of all good 
works, obeyed by gods, lair and causing all things fair, making men 
to he of one mind at leasts- -pilot, defender, saviour, in whose 
foot -.tops all should tollow, chanting strains of love. 

Soi rates will not altcmpt to lival the poet, and begins by stipu- 
lating that he may tell Hie truth. He accents the distinction 
between Love and his works, but points out that, since desire 
implies want, and the desire ot Love is toward beauty. Love, as 
wanting beauty, is not beautiful. So much bring established in 
the Six ratio manner, lu* proceeds to untold the mystery once 
revealed to him by Diotima, the Mantinean wise woman. Love? 
is neither beautiful nor ugly, neither wise nor ioolish, neither god 
nor mortal. Between go. Is and mortals is the world of mediating 
spirits (to Scufun'ini'). And Love is a great spirit, child of Resource 
(the son of Prudence) and Pnvei ty the be ggar maul, who conceived 
him at Hie birthday fenst of Aphrodite. He is far from living 
“ delicately,” but is ragged and shoeless, .always in difficulties, 
yet always brimming with invention, a mighty hunter after wisdom 
and all ihings fair; sometimes “all lull with feasting" on them, 
the next moment “ clean starved ” for lack; never absolutely 
knowing nor quite ignorant. That is to say, he is a “ philosopher.'” 
For knowledge is the most beautiiul thing, and love is ot the 
beautiful. 

But wliat does love desire of the beautiful ? The possession is 
enough. But there is one kind of love — culled “ being in love” — 
which desires beauty tor a peculiar end. '1 he lover is seeking, not 
his “ oilier half," but possession ot the beautiiul and birth in beauty . 
For llicic is a season ot puberty both in body and mhid, when 
human nature, longs to cieate, ;ind it cannot, save in presence of 
beauty. This yearning is the earliest of immortality. Even in 
the bird’s devotion to its mate and to its young thcic is a craving 
f. I ter lonlinued being. In individual lives there is a tlux, not 
only ot the body, but in the mind. Nay the sciences themselves 
id'.u come and go (heic the contrast to the Phaedo is at its he ight). 
Bid in mortal tilings the shadow of continuity is succession. 

The love of tame is a somewhat brighter image of immortality 
than the low ot offspring. Creative’ souls would bring into fifing 
Hot children oi their body, but good deeds. And such a one is 
leadiest to tall in low with a fair mind in a fair body, and then js 
tilled willi enthusiasm and begets noble thoughts. fUmier, Hesiod, 
Lveiirgus. Sol< n. weic such genial minds. But they slopped at: 
the threshold (cf. Prot., Mcuo), and saw not the higher mysteries, 
whieh aie reserved for those who rise* from noble actions, institu- 
tions, laws, to universal beauty. The true order is to advance fmm 
one to all fair forms, then to fair practices, fair thoughts, and 
lastly to the single thought ot absolute beauty. In that com- 
munion only, behntdmg beauty with the eve of I lie mind, one shall 
bring forth realities and become the friend of God and be immortal, 
if mortal man may. 

Alcibiades here bleaks in and is vociferously welcomed. He is 
crowning Agathon, when, on perceiving Socrates, he declares that 
he will crown him too. Then he announces himself king of the 
feast, and insists upon hard dunking (though this will make no 
dilicn nee to Sociates). Ei v xuu.ichus demands from the newcomer 
a speech in praise of love. J hit Ah ibi^des w ill praise 110 one else when 
Socrates is near. Ami willi tin* treidom of one who is deep in wine 
he proceeds with his strange encomium of " this Marsyas." “ In 
hue and outward bearing he is like a Satyr or Silenus, and by his 
voice he channs more powerfully than they do by their pipings. 
The eloquence of Pericles has no effect in comparison with his. 
Ilis w'ords alone move Alcibiades to shame, and fascinate him unlil 
he stops his ears and runs from him.” ” I often wish him dead; 
Vet that would bleak my heart, lie brings me to my wit's end.” 

• — “ And, as carved Sileni are made to encase images of gods, so this 
Silenus-inask entreasures things divine, lie affects ignorance and 
susceptibility to beauty. Thus he mocks mankind. But he cares 
nothing tor oulward shows, and his temperance (t rw(ppo(rvvj j) is 
wonderful.” To plow llns Alcibiades reveals his own heart-secret. 
(He is not ashamed to sptak it amongst others who have felt the 
pang which Socrale. iallicts.) And lie makes it abundantly mani- 
fest that in their widely rumoured intercourse (cf. Protag. init.) 
Socrates had never cared for anything but what w r as best for his 
younger friend. Alcibiades then relates as an eyewitness the 
endurance shown by Socrates at Potidaea, bis strahgc persistence 
in solitary meditation — standing absorbed in thought for a* day 
and a night together — -and his intrepid conduct in the retreat from 
Delium (of. Laches). ” The talk of Socrates is of pack-asses and 
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cobblers, piv-1 he H over saving Ihe same things n toe same vonls; 
but om<‘ who lifts thr mask ami looks within will find ili.'.t no otlun* 
words hov'* meaning.’' Alcibiadesemls l>v warning his companions 
avsi i-t ilu- wiles of Socrates. 

S • me laillery follows, and thev are invaded bv anotlier baud of 
reveller?*, who compel them to think still more deeply. The sobcitar 
inclined (led bv Kryximnclms) slink off. ami At mtodeTiius, the 
leporter of the scene, only remembers further that when he awoke 
at cock-crow Socrates was still conversing with Agnthon and 
Aristophanes, and showing tliem that tragedy and comedy were 
e<srnfiallv one. He talked them both asleep, and at daybreak went 
about his usual business. 

The philosopher of the Symposium is in the world and yet not 
of it, apparently yielding hut really overcoming. In the 
Phacdo the soul was exhorted to “ live upon her servant's loss." 
.is in Shakespeare's most religious sonnet ; t his dialogue tells of a 

soul within sense " in the spirit of some more recent poetry. 
11 v force of imagination rather than of reason, the reconciliation 
of becoming (yawts) with being (oiWa), of the temporal with 
the eternal, is anticipated. But through the bright haze of 
fancy and behind the mask of irony, Socrates still appears the 
same strong, pure, upright and beneficent human being as in 
the Apology. Crifo and Phacdo. 

The impassioned contemplation of the beautiful is again 
imagined as the beginning of philosophy. But the “limitless 
ocean of beauty '* is replaced by a world of snpra- 
rnundane forms, beheld by unombodied souls, and 
romembe ed here on earth through enthusiasm, proceeding by 
dialectic from multiform impressions to one ratmnal conception, 
and distinguishing the “ lines and veins " of truth. The Phardrus 
records Plato's highest “ hour of insight," when he willed the 
various tasks hereafter to be fulfilled. In it he soars to a pitch 
of contemplation from whence he takes a comprehensive and 
keen-eved survey of the country to be explored, marking off the 
blind abeys and paths that lead astrav, laying down the main 
roads and chb*f branches, and taking note of t lie erroneous 
wanderings » f others. Reversing the vulgar adage, lie Hies that 
he may walk. 

The transcendent aspiration of the Phacdo and the mystic 
glow' of the S \,u possum are h.-re combined with the notion of a 
scientific process. NO longer asking, as in the Protagoras* Is 
virtue one or manv ? Plato rises to the conception of a scientific 
r»ne and manv, to be contemplated through dialectic no barren 
abstraction, but a method ot c kiss ificai ion according to nature. 
This method is to be applied especially to psychology, not 
merely with a speculative, but also w it h a practical aim. For the 
“ birtl* in beauty of the Symposium is here developed into an 
art of education, of which the true rhetoric is but the means, and 
true statesmanship an accidental outcome. 

Like all imaginative critics, Plato falls to some extent under 
the influence of th.it which he criticizes. The art of iheloric 
vhh h he so often travestied had a. lasting effect upon his style. 
Readers of his latest works are often reminded of the rm« k 
grandiloquence of the Phardrus. But in this dialogue the poetical 
side of h's genius is at the height. Not only can he express or 
imitate anything, and produce any effect at will, but he is 
i landing behind his creating and di:po. ing it with the mo* t 
perfect ma.lery, preserving unity amidsL pmluse variety, and 
giving harmony to a wildness bordering on the grotesque. 

The person of Socrates is here deliberately modified. He 
no longer (as in the Symposium) leaches positive wisdom under 
the pretence of repeating what he has heard, but is himself 
caught by an exceptional inspiration, which is accounted for by 
the unusual < ircumstance of his finding himself in the country 
and alone with Phaedrus. TTe has been hitherto a stranger to the 
woods and fields, which would tempt him away from studying 
himself through intercourse with men. But by the promise ot 
discourse— especially of talk with Phaedrus - he may be drawn 
any whither. 

Phaedrus has been charmed by a discourse of Ly.rias, which after 
some coy excuses he consents to read. 

It js a fiigid erotic diatribe, in which one not in love pleads for 
^reference over the lover. Socrates liints at criticism, and is chal- 
enged to prr due * something better on the same theme. 

i. Histinenishing desire from true opinion, he defines love as 


desire prevailing against truth, and then expatiates on tin* liaimful 
t endemic*-; * »± | u\r .is so defined. I hit he become*. akmiied at his 
own unwonted elne|uenco, ami is about to remove, win u the “ divine 
token ” warns Inin that he must first ret it e a “ ]>a!ino |e ” in praise 
of love. I 'or no tli vun* power can lx* tlie cause of evil 

2. Lov e is madness; but there is a noble m. 'tlr.es* as is shown 
bv soothsayers (called fxdvrfis from fxaU’o^iai). Aral < >1 the higher 
madness there are four kinds. 

To explain this it is necessary to understand psyi holegy. The 
soul is self-existent and self-moving, and therefore < lemal. And 
her torm is like a pair of winged steeds with tlieir t narioteer. In 
divine souls both steeds are good, but in human souls one ol them is 
bad. Xow belt ire entei ing tile body Hit* soul lost her wings, wlut h in 
her unembodied state were nourished bv beauty, wisdom, goodness, 
and all that is divine. For at the festival ot souls, m which they 
vi.-at I lit' heaven that is above the heavens, the unriilv steed caused 
the charioteer to see imperfectly. So the soul east her feathers 
and fell down and passed into the human form. And, aeroiding 
to the comparative clearness or dimness of that fit t vision, her 
earthlv lot is varied from that of a philosopher oi artist down 
through nine grades (including woman) to that of a tyrant. On 
her conduct in this stall* of piobation depends her condition when 
again born into the world. And only in ten thousand ye, ns <an 
she ret in n to her pristine stall*, except Ihtmigh a life • » 1 philosophy 
(cf. Phacdo) or of pure and noble love (cl. Svmposiinr 

The mind of the philosopher alone has w mgs. 11. is ever being 
initiated into perfect mvst cries, and his soul alone lx conn s complete, 
lint the vulgar dei m him mad and rebuke him; they do not see 
that he is inspired. 

This divine madness (the fourth kind of those above mentioned) 
is kindled through the renewed vision of beauty. lor wisdom is 
not seen; her loveliness would have been transport mg it she had 
a visible lorm. The struggle ot Hit' higher passion with tin* lower 
is tli' ii described with ext laoidinai y v iv illness, imdei the image 
of th * fw r o steeds. When tin* higher impulse triumphs tin* issue 
is a philosophic friendship, at mice* passionate and absolutely pure. 

]. From Ills “palinode" Socrates returns to Lysias, who is 
advised to lvav e speei h-w i iting tor philosophy. 

a. Thucdrws remaiks that the speech vv liter is <1< pi*ed bv tlx* 
polilicinn. Socrates replies that speech writing and politics are 
one (.hii.ni. The re.d ditleruue is between those who base tlieir 
teaching on philosophy and those who arc content with iul<*s of 
ait. Lot - example, if the lust speech ot Socrates is compared with 
.hit of Lysias, f lie one is loimd to distinguish and d< (me, the other 
not; the one observes older in discourse, tile other “ begins where 
he should end,” and his utterance is like a disordered chain. A 
speech should be an oiganic v hole, a ° crealure liaving hands and 
leet.” So in the* “ palinode” tlx re was a cl.issiiicat ion of the kinds 
* if maelness, which l<d tile wav to “a possibly tine* though patlly 
erring my1h.“ This appioMination to truth in Ihe* mielst of rmuli 
that was playful was due* to ihe observance of two piinoples, 
generalization and division (iTvvay.cyh, StalyffTts). Whoev ei sees the 
one and many in nature, him Satiates follows and walks in his 
footsteps, as if he* were a god. In comparison of dialectic, as thus 
conceived, the frigid rules of I.vsie*-’. Tin usvmnclms, The*. >elorus, 
Kvenus, Tisias, (for gins. Folus and Protagoras are* tul ile and absurd, 

h. Anotlu r condition of teaching (or true rhetoric) is the science 
of mind. Whether llv soul he: one*, or manv, complex or mulliloim, 
and il niiiliiioim v.lu.l aie its parts and kinds, are epn ’-lions which 
the* leu her must have already solved. And lie* must likewise have 
classified all arguments and knew them in tlieir various applic- 
ability to divcis souls. Ail arl ot speaking that should iullil tliis 
e oinlit ion is non <‘\i‘-ten1. A’e t how can ev e n vi'risiniilitude be 
attained without knowledge <»i truth ? 

c. Ilu* art of writing is t imbed to the art of speech. But 
Soerales maintains tlial nt.J teaching llitnngh the living contact of 
mind w i tli mind has manv advantages over written composition, 
uliiJi is, conipai at o elv sp< akin:-, a dead thing. Men may wnte for 
. miiseiiH nt or to record tin* ini < i « . .i:rs<j that has bean.' Ihit the 
•'■dons n«'t itpa I ion of tin- line* thinker and teacher is tin* com- 
munication of truth t h i ougli vital i niucise wit h ot lit rs like minded 
—-•lie civ.it j> n of “ thoughts that breathe’’ in spirits conscious 
oi Liu n* value. 

In comliiM n, a frie ndh hmi is given to Isoct.des that he* mav do 
better than J.v .i.m if he will buf turn his attention to philosophy. 

The Phaedrus inn ieipali s much that Plato afterwards t lowly 
elaborated, and retains sonic things which he lit last eliminated, 
(i) The presence of movement or impulse in the highest region 
is an aspect of truth which reappears in the Sophislrs and other 
later dialogues. Jt has been thought strange that it should be 
found so early as in the Phaedrus. But does not this remark 
imply an unwarrantable assumption, viz. that Plato's idealism 
took its departure from the being of Parmenides ? Js it not 
rather the fact that his own theory was formulated before the 
Megarian ascendancy led him to examine the Klcatic doctrine, 
and that it was by a tendency from the first inherent in Platonism 
that that doctrine was modified in his final teaching ? ( 2 ) The 
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outlines of method which nre thrown out at white bent in the 
Phacdrus are a preparation for the more sober treatment of 
the ideas :n the dialeetieai dialogues. Jn these, however, the 
r inception oi elassilicat ion is somewliat altered through contact 
w i tli Elc,d ;< ism. (3) The Phacdrus aims, not merely at realizing 
ai’.ivers.d:., but at grasping them in and through particulars. 
This is an ideal of knowledge which was “ lost as soon as seen/’ 
but one which in some of his latest dialogues, such as the Polilicus 
and PhiLhns , Plato again endeavoured to work out. (4) The 
Phaednt . contains the elements of that true psychology into 
which the ontological theory of the ideas is gradually transmuted 
in Plato's more advanced writings, when the difficulties of his 
ideal doel fine in its cruder forms have been clearly felt and under- 
stood. (5) Plato here appears as a professor of education 
preferring oral intercourse to authorship. J11 this paradox he at 
once exalts the work of Socrates and avows his own vocation as a 
teacher. The passage throws an interesting light upon the form 
of dialogue in which his works are cast. Put it is not to be sup- 
posed that he remained long unconscious of the influence he was 
destined in wield bv writing. In executing a great task like the 
Republic, he practically diverged from the untenable view 
asserted here; and in the Taiws he recommends his longest and 
h ast dramatic work as a suitable basis for the education of the 
fill ure. (6) ft must always appear strange, even to those most 
familiar with the conditions of Hellenic life, that in portraying 
the idealizing power of passionate love Plato should have taken 
his departure from unnatural feeling. 

On this subject he has sung his own “ palinode ” in the Lows, 
which he intended as his final legacy to mankind. 1 Not that lie 
c ased to exalt genius and originality above mere talent, or to 
demand for pliilosophv the service of the heart as well as the head 
nor vet that friendship was less valued by him in later years. 
All this remained unchanged. And in the Republic the passion 
of love is still distantly referred to as the symbol of ideal aspira- 
tion. 1 »nt a time came when he had learned to frown on the 
ab« rralion of feeling which in the Symposium and Phacdrus he 
appears to regard as the legitimate stimulus of intellectual 
enthusiasm. And already in the Thcaetclus not love but wonder 
is described as the only beginning of philosophy. 

While calling attention to this change of sentiment, it is right 
to add that Platonic love in the “ erotic ” dialogues of Plato is 
verv different from what, has often been so named, and that 
nothing even in the noble passage of the Laws above referral to 
casts the slightest shadow of blame on the Socrates of the 
Symposium. Such changes are, amongst other things, a ground 
for caution in comparing the two steeds of the Phacdrus with 
the spirit (Ov/uU) and desire (emOrfua) of the Republic and 
Tinmens. The Phacdrus , in common with these dialogues, 
asserts the existence of higher and lower impulses in human 
nature, but there is no sufficient ground for supposing that when 
Plato wrote the Phacdrus he would have defined them precisely 
as they are defined in the Republic. 

'The Cratvlus is full of curious interest as marking the highest 
point reached by the science of language ” in antiquity; but, 
as this dialogue “ linrcPy ric rives any light from 
Lrniylii's. p>] ; ,to’s other writings,” - so neither does it reflect 
mill'll light on tin. m. It deals slightly with the contrast between 
TTcraclif racism and EWtieism, the importance of dialectic, the 
difficulty about the existence of falsehood, and ends with a brief 
allusion to the doctrine of ideas — but these topics arc all more 
fullv discussed elsewhere. 

Three persons maintain different views respecting the nature and 
origin of language. 

itermngeiu's affirms that language is conventional, Cratvlus (the 
ITeraclite.m) that it is natural. Socrates, mediating between these 
sophistical extremes, declares that language, like other institutions, 
is rational, and therefore (1) is based on nature, but (2) modified 
by' convention. 

In his dialectical treatment of the subject, Socrates displays a 
tissue of wild etymologies in reliance on the “ inspiration " of 
Euthyphro. Presently a distinction appears betwren primary' and 

1 I. awn viii. S 1 /), 

•’ fnwett— who has, notwithstanding, thrown much light on the 
Cratvlus in his brilliant introduction. • 


secondary* words. Many primary words convey the notion of 
movement and change. It lollows that the legislator or word-maker 
held J fei adit can views. Socrates thus tar pi esses on Mcnuogencs 
the view of Cratvlus. Then turning to ( ratylus he asks it there arc 
no ialse names. ‘‘ false language," Craty lus argues, “ is impossible.’* 
Socrates shows that a true image may* be inadequate, so that we 
have a right to criticize the wuik of the word -maker. And the 
tacts indicate an element ot meaningless convention. Nor was the 
original word-maker consistently Heraclitean. JPor some important 
words point not to motion but to rest. 

JUil the question returns— Aie we suie that the theory of nature 
which the word-maker held was true ? This difficulty* cannot 
be touched by verbal arguments, in seeking to resolve it we must 
consider, not words, but things. J 1 tlieie is a true beauty and a 
true good, which are immutable, and it these aie accessible to 
knowledge, that world of truth can have nothing to do with flux 
and change. 

V. Corgi as, Republic . — In the Symposium and Phacdrus 
Plato largely redeems the promise implied in the Phacdo , where 
Socrates tells his friends to look among themselves for a charmer 
who irmv soothe away the fear of death. Hut In* was plecigul also 
to a sterner duty by the warning of Socrates to the Athenians, 
in the Apology , that after he was gone there would arise 
others for their reproof more harsh than he had been. To ibis 
graver task, which he had but partially fulfilled with Ihe light 
satire upon Lysias or the ge ntle message to Isocrates, the philo- 
sopher now directs his powers, by holding up the mirror of what 
ought to be against what is, the principles iff truth and right 
against the practice of men. Eor the good has more than one 
aspect, 'the beautiful or noble when realized in action becomes 
the just. And to the question, Wlmt is just? are closely* 
allied those other questions of Socrates— W hat is a state ? What 
is it to be a statesman ? 

Jn the Corgias JMato asserts the absolute supremac y of justice 
through the dramatic portraiture of Socrates in his opposition 
to the world ; in the Republic he strives at greater length to define 
the nature of justice through the imaginary creation of an ideal 
community. 

Jn the Corgias the Platonic Socrates appears in direct antagon- 
ism with the Athenian world. The shadow of his fate is impend- 
ing. ('haerephon (who is still alive) understands 
him, but to the other interlocutors, (lorgias, J’olus, a ° r « lns - 
Callicles, he appears perversely paradoxical. Yet lie effectively 
dominates them all. And to the reader of the dialogue this 
image of “ Socrates contra mundum ” is hardly* less impressive 
than that, other image of Socrates confronting death. 

1. Gorgias asserts that rhetoric is an art concerned with justice, 
and that persuasion is the secret of power. 

a. Socrates, after suggesting some ironical doubts, declares his 
opinion that rhetoric is no art, but a knack of pleasing, or in other 
words " the counterfeit of a subsection of statesmanship." This 
oracular definition rouses tin* interest of Gorgias, and Socrates 
proceeds with the following " generalization and division " : — 
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Flattery influences men through pleasure without knowledge. 
And the rhetor is a kind of eoiilectioncr, who can with difficulty 
be distinguished from the sophist. 

b. Rhetoric, then, is not an art. And persuasion is not the 
secret of power. Here- Socrates maintains against Folus the three 
paradoxes : 

The tyrant doc s what ho chooses but not what he wishes; 

U is less evil to sutler wrong than to do wrong; 

It is belter for the wrongdoer to be punished than to escape 
punishment. 

The only use of rhetoric, therefore, is for self-acc\jsaf ion, and (if 
it is ever permissible to do harm) to prevent the punishment of 
one’s enenw. 

2. Callicles Imre loses patience and breaks in. He propounds 
his theory, which is based on the opposition of nature and custom. 
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“There is no natural right but the right of the stronger. And 
natural nobility is to have strong passions and power to gratily 
them. I'lie law fill 

is a word that cowards use. 

Devised at first tn k«*ep the strong in awe.” 

Socrates entangles him in an argument in which it is proved that 
pliMsuie is dilio.t ni iioin good, and that tin re .tie good and bod 
ple. 4 >un 

Now the question is whrllu-r tin* lift* t t philosophy, or the l i i * ' 
•..huh C.dlulis ihli lids, i> Londui ive to good. And it has b» on 
slu \\n that rhet.-iic is on<* of a class <■» Tnn-uit ; wlmh mini- ter to 
pleasure without dbrrhnn'.ilin 1 ; whet is 

Call kies again becomes lupaffi-nt. Hid not Tin me. lode*:, 

( im.tn, Polities labour for tin n inrutiv’s good ? Socrates then 
renews his th monstiatii'U, pn*\ mg th.-t it the just man is wronged 
the e\ il lies with the wrongdoer, not will* linn, and that it i- 
w 01 : ,t lor llie w rongdoer il he i seape. And for avoidants* of this 
go an -t c v il not ilu-tunc avails anything, nor any ol ihe ait.- 
which save hie [.smug 1 1 L hie may be used will or ill), nor even 
an art of poll: iii as TheiuLliales, Cimon, i>r 1 'einl.s km w. 
but another sciem e i t polit ics w hicli Serrate s alone of tile Atlieni.’i s 
practises. rin* pur mt of u mav will endanger lu.n; bat Ins • 
strength lie*, m ha\ mg' dene no wn>ng. bin in the world to come . 
he can pn s ill his s>>ul lunliliss bifiac Ju i judge. Nol the show 
ot jii.-liie I >1 i I the realilv will avail him tin u*. 

This tiatli is intoici-'l by an impn *.--i\e my l Ii. And Callicle-; is 
invited to hav the life which lilies m rln teric and to follow 
Sutra levs ill pr.uli-.ing tlu* hie ot philosophic vn tue. 

The value of justice lu.s bicn shown, hut what is justice? 
Is the lilt* uphehf bv Socrates sufficiently definite for practical 
{guidance? The viiv.s ot (VJlieles have been over- 
ktpu>.tlU. [ )ornc . but have they been thoroughly examimd? 
Socrates claims to be the only politician. lb.it how can that 
deserve the name of policy which results in doiim nothing? 
These .end cognate quest ions may well have haunlid Plato whin 
he planned the Republic. the greatest of his works. For that 
which lay deepest m him was not nurc spen dative interest or 
poetic iervuar, but tl r practical etuimsi^sm of a reformer. 
The example of Socrates fud fired him with an ideal of wisdom. 
coun'g 1 *, temperance and right cousin*:, s, which under various 
guises, both abstract, and concrete, has eppe; rid ami tvappiared 
in the [acceding dialogues, but the more vividly he eoi ccived 
of this ideal lile. theinore keenly he felt i» s isola tion in the present 
world — th.it of the restored Athenian d. mocracv. lmr to a(irnk 
niincl above all others life was nothing wit limit the social environ- 
ment, and justice, of all virtues, could least be realised apart from 
a community. Hence it became necessary to imagine a form of 
soviet v in which the ideal man might find himsdf at home, a slate 
to whi^h the philosopher might stand in harmonious n la.tionship, 
no longer ; s an alien sojourner, la 1 1 ns a nativ A c'tizi n, not 
stand'ng aloof in lonely contemplation, but acting with the 
full nos ;it of other men and ruling in the rigid, of wHdom. 
Plato did not rega.nl his own republic as a barren dream. He 
believed that sooner or litter in the course of time a state csscn- 
tiallv resembling his ideal commonwealth vvoi Id < ome into being. 
Still more firmly was lie convinced that until then mankind would 
not attain their highest possible development. To ignore l! is 
red aspect of his most serious work is to lose much of the 
author'.*, meaning. Vet it is hm’dV less erroneous lo interpret a 
great imaginative creation ait pied debt Idlrc , as if examining a 
piece of a< Inal b gi Fition. Even in his Lines, a lar nnae prosaic 
writing, Plato him, elf r'jvatedly protests against such criiu ism. 
In his most a piring (lights he is well aw. re of the dilif rencc 
between the imaginary and actual embodiment of an ideal , 1 
although as a literary artist he gives to his cred'nns, whether in 
anticipation or retro ,pr< t, an air of sober reality and matter-of- 
fact. lie is more in earnest about principles than about details, 
and if questioned would pmhably be found more confident with 
regard to moral than to political truth. He may have been 
wholly unconscious of the iu< onsisteneies of his m heme, but it 
would not h ive greatly disconcerted him to have dis< overed 
them, or to have been told that this or that arrangement would 
not “ work.” He would have trusted the correction of his own 
rough draft to the philosopher-kings of the future. 

The Republic kills naturally into five portions, (i) P>k. i. is 
preliminary, raising the main question about justice. *(2) Hks. ii., 

1 See especially Rep. v. 472; J-c^g. v. 746. 


iii., iv. contain the outlines of the perfect state, including the 
education oi llie " guui dians,” and leading up to tile definition of 
justice (a) in the state, and (If) in the individual. P»ks. v., 

vi.. vii. (which t»» sonic* critics piesrjit the appearance o! an afler- 
t h< »u;;ht or cxi n*:.ccnee on the original design) contain tlu* cardinal 
j>rov isioiis (1) ot communism (tor the guanli..ns only), (^) ilmi. 
[>hilosopliii s shall be kings, (j) ot higher cdm.itioii t«.r tile ruleis 
(\i/. tlu* philo-MipIier kings). 'This lliiid pi o\ isimi occupies hks. 
vi. and vii. (which have again, as some think, the appearance of 
an outgrow t!i horn bk. v.). (|) Uks. viii. and ix., icsuming the 

gcji. a c.i .*- 1 1 ! • j •. c I from bk. iv., present ihe u-voise of die medal by 
duming tin* d» cli’ji.sii.n oi the state and individual tlimugh lour 
stages, until in I lie life of tyranny is lound the ilium* of ideal 
in j us 1 ice, as that of jusi 11 e was fi -und in tile life of the pel j(*ct state. 
(^) I ;k. x. firms a c. including chqifcr, in which several ot the 

ii. iiguing enactments arc reviewed, and the work 1 uds, like the 

with .1 vision ot judgment. 

Thus the main oullines ol the ndiemo are c< 'iihiiu. d in hks. ii., 

iii. , i\., viii.. ix. And yet bt*.. v., vi , vii. form 1 1 v * c< dral portion, 
a sort of inner kernel, and are of the highest sigmlicauca*. 

In speculating about the composition of the* R public (as is 
the fashion of some intrrp.-cb 1 -) it is important to ’near in mind 
the general character of Plato’s writings. 

“ Tin* conception of unity,” says Jovvutl,- ” rea"v applies in 
very diltcient degrees to ditleieiil kinds of ait— to a statue, tor 
example, far more than to any kind ol literary composition, and 
to some sjuiies of literatim* lar more than lo others. Nor does lh** 
dialogue appear to be a st\le of composition in which the v-quin- 
nieiit oL unity is m« 1 - 1 st 1 i . ut ; nor should t In* idea ol unit y dm i . cd 
tiom one sort of ail be hastily 1 runsfci led to anotlr 1. . . . I ‘kilo 
subjects himself lo no 1 ule ot this sort. Like eveiy great ailist 
| iu* gives unity of hum to the iliilercnt and apparently distracting 
| topics wlii< h In* hii* gs together. lie works treely, anil is not to 
1 bo supposed to have arranged every part ot the dialogue belore 
he begins to write. He Pistons or weaves together Ihe liaine uf 
his discourse lm iselv and imperfectly, and which is the warp and 
wliiili the wool cannot always be drtei mined.” 

It should be added, that as Dialectic was still a “ world not 
realized,” and he was continually conscious ot using imperfect 
methods, he was not solicitous to bind himself to any one method, 
or to watch can-hilly ovtr the. logical coherence of his work. 
“ Sailing' with tlu* wind of his argument,” he often tacks and 
vt-irs, chan pug his method with his subject-matter, much as a 
poet niighL adopt a change of rhythm. Absorbed as he is in 
each new phase of his subject, all that precedes is < am died for 
the time. And rntu h ot what is to come is deliberately kept 
out of view, beiuuse ideas of high importance are reserved 
for 1 he phuc win re their introduction will have most effect. 
Another cause of apparent imonse* juence in Plato is what he 
himself wi<uld call the iiva of hypothesis, lh* works Jess deduc- 
tively and more horn masses nl generalized experience ihan 
Platonists have been ready to admit. And in the Republic he 
is as much engaged vv » 1 n the criticism of an actual as with the 
projection of an ideal condition of society, ff we knew more of 
the working' of Attic institutions as lie observed them, we should 
often understand him bet hr. 

Tlvse geni i al considerations should he weighed against 
tin* inequalities whiili have led some critics to suppose that 
the “ first si- 1 It h of the stab* ” in hks. ii.- iv. is much earlier than 
the tnoiee: ailed vii v\s of bks. v.-vii. :l If in these later books new 
| conditions for choosing the fnlurc rulers arc allowed to emerge, 

, if in disi ussing the hijTer intellectual virtues the simple psv< ho- 
i k ey of bk. iv. is lost sight of (it reappears in the Tinnitus), if 
the “ knowli dge of the expedient” at first required falls far 
j short of the conception of knowledge afterwards attained, all 
! this is quite in keeping v. idi Plato’s manner elsewhere, and may 
be sufficiently accounted for by artistic and dialectical reserve, 
it can hardly be an altogether fortuitous circumstance that the 
culminating crisis, the. third and highest wave” ol dilliculty — 
the declaration that philosophers must be kings and kings 
philosophers - comes in precisely at the central point of the 
whole long work. 

The great principle of the polit ice. 1 supremacy of mind, though 
thus held back through halt the dialogue, really dominates the. 
whole. It may be read between the lines all through, even in 
tiie institution of gymnastic and the appraisement of the cardinal 

1 lntrud. tu tlu* Rhaabus. 

3 Krolin, Ot y platunische Staat (Halle, 187G). 
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virtues. It is a genuine development of Socratic thought. 
And it is this more than any other single feature which gives the 
Republic a piuphrtie significance as “an attempt towards 
anticipating the work of future generations.” 1 

Other .1 poets of llu’ gnvit dialogue, the Dorian framework, 
so iiH*\ it.i I > 1 <* in the reaction Iroin Ionian life, the traces oi 
I Vi lu gen oi irdineiKe, tin* estimate of oligarchy and democracy. 

1 lie t liiii at i ei s < <1 the interlocutors in tlieir lx aung 011 llie expnsitioii, 
have b<*» 11 1 1 1 11 V treated by iecenl writers, and tor brevity's sake 
are lie re passed over. 

lhei e a 1 e other points, however, which must not be omitled, 
beta ns«‘ t hey are more intimately related to the general develop- 
ment of I 'Ialo's thoughts. 

I. The question debated by iToclus has been raised before and 
.since, win I her the proper subject of the 7i '(public is justice or (In- 
state. J he doubt would be more suggestive if put in a somewhat 
different form: Is Plato more? inleiesled in the state or the indi- 
vidual t I hat lie is m earnest about both, and that in his view 
nl them they are inseparable, is an obvious answer. And it is 
almost a 1 ruisni to say lh.it political relations ware piior to ethieal 
111 the mind ol .1 (Iriek. Vel if in some passages the political 
analogy o acts on moral notions (as in the definition of temperance), 
m others 1 lie stale is .spoken oi iii language borrowed from individual 
hie. And it remains «| uesl ioiiable whether the ethics or the politics 
ol the R, public aie le-;s onnph te. Chi the whole Plato himself 
seems to )>«* conscious that the Meal derived from the Irfe-work ol 
Sor rules could be livin’ readily stamped on individual lives than 
on < mu in unit ies ol men (see cspei iallv Rep. vii. A, ix. 502). 

2 tic analogy of tin* individual is often used to enforce the 
1 ( ( | u 1 rein - si t ol poll I real 11 ni 1 y a nd situ pi it i t y (see especially v. .j(*> ( ). 
lilts is also to be rel erred, however, to 1‘lato's general tendency 
1o strain after abstractions. He heel not vel reached a point 
of view from which he could look steadily on particulars in the 
light ol universal principles. He recurs often to experience, but 
is soon t al lied oil' again into the abstract legion which to him seemed 
higher and purer.- " It lias been said Lh.it Mato flies as well as 
walks, but this inrdly expresses the whole truth, for he Hies and 
walks at the same filing and is in the air and on firm ground in 
successive instants" (Jowctt). Mato’s scheme of communism 
had !»»• n suggest ed (o him partly by Dorian institutions and partly 
by tin’ 1 *yl ii igorean rule. I hr I it was liirlhcr commeiuhd by the 
general < nusn N-ral ion that the state is a higher and more abstract 
unity than the lamilv. Tim lower obligation must give way to 
tin- higher; the univir ril must overrule the particular bond. 

g. Similarly it may be argimd Ural, while tin* subordination of 
music to slab - discipline, and the importance at lathed to rhythm 
and harmony in education, had likewise a connexion with Spa 11 a 
and the 1 vtiiagore.ms severally, 1 ’kilo's deliberate attitude towards 
poetry ami art could hardly be other than it is. I Inlnsophy, 
w hile st ill 1 11 gaged in gi net*a!i/'i 1 1« >n. could not assign to the imagina- 
tion its proper function. “Aeslliehk” could not enter into her 
purview. for a moment, in the Symposium, the ancient quarrel 
ol poelrv and philosophy had seemed to be imT<d in a dominant 
tone, blit tins was only a loud anlii ipalion. Mato, if man ever 
did so, liad tell th-* siren charm, bat he is now* ei.ibarked on a more 
severe endeavour, and, until 1 he supreme unity of truth and good 
is grasped, vagrant fancy must be subdued and silcnl. 

4. In tile early education ol (be guardians a place is found for 
the imcoiia ions vii iue inquired through habit, which the Riotu- 
goiit v and n/< m st unrbled over and the Vhacdo treated with disdain. 
In the ideal stale, however, this lower excellence is no longer a 
wild plant, springing of itself through some imcovcnnnted grace; 
of inspiration, but cultivated through an cdiu.it ion which has 
brill putilied by philosophy so as to be* in hei moiiy with reason. | 
7 >u* it I ’laf o w «. • e cross <| tic-dinned as to the m t r uric value of habit s 
so indue* d as a preservative for his pupils against 1 cniptatinn, j 
lie would have replied: " # I do not pretend to have removed all ! 
dilhculties liom flair path. Ivnough of evil still sin murids them j 
to test their moral stiinglh. 1 have but cleared the well-springs ; 
ol tin* noxious weeds that have been fatal to so many, in order 1 
lliat they may have little to unlearn, and be exposed only to sui il 
dangers as are inevitable." 

5. IL is a singular lad, and worth the attention ol those who 
look lor system in I'Intn, (hat the definition of justice line so 
laboriously wrought out, viz. the right division of labour between 
the three (lasses in (he stale and between tire three corresponding 
faculties in the individual soul, is nowhere else repeated or applied, 
although the tripartite division of the soul recurs in the Tinmens, 
and the notion of justice is of great importance to the arguments 
of the tbUitints ami the Laws. 

(k ]k-tore leaving the Republic, if is important- to mark the 
stage which has now been reached bv Plato’s doctrine of ideas. 
'File statements of the Republic on this subject arc by 110 means 
everywhere consistent. 


1 (bote. 

a See, for example, the admission of luxury and the after-purifi- 
cation through “music,” bks. ii„ iii, • 


a. Towards the end of bk. v. philosophers arc defined as lovers 
of the whole, who re* ogni/e the unity oi ju -tice, goodness, beauty, 
each in itself, as distinguished from the many just or good or beautiful 
tilings. The former are said to be objects of knowledge, the latter 
of opinion, which is intermediate between knowledge and ignorance. 
Knowledge is of being, ignorance oi the non-existent, opinion of 
that which is and is not. 

b. In bk. \i. there is a more elaborate statement, implying a 
more advanced pniirl of \i<\v. The “contemplation of all time 
and all existence is a riper conception than “ tin* love of each thing 
as a whole.” Ignorance ami nonentity have now disappeared, 
and the scale is graduated from the most evanescent impression of 
sense to the highest reach of absolute knowledge. And ill the 
highest reg, ion there is again a gradation, rising to the form of good, 
ami descending from it to the true hums of all things. I11 the 
application of this scheme to the theory of education in bk. vii. 
there are still tuithcr refinements, 'lire psychologic al analysis 
becomes more subtle, and more stress is laid oil the connexion of 
ideas. 

c. The doctrine reverts to a cruder aspect in bk. x., where w e 
are told of an ideal bed, winch is one only and the pulti in oi all the 
many actual beds. 

d. A yet different phase of idealism presents itself in bk. i\. 
(sub fin.), in flu* mention of a ” pattern ” of the perfect state* laid 
up in heaven which the philosopher is to make his rule* of life. 

VVliat is said above concerning Plato’s mode of composition has 
some bearing on these inconsistencies at expression. And th.tt 
bks. vi., vii., as being the most important, wen* finished last is a 
not untenable hypothesis. Put that Plato, in pre paring the way 
for what lu* had in contemplation, should conte nt himself with 
provisional exprcssienis which he had himself dnlgiown, or that 
in a casual illustration (as in bk. x.) lu* should go back to a crude 
or even childish form oi his own theory, is equally conceivable and 
in accordance with his manner elsewhere. Socrates in the Parme- 
nides confessedly wavers on this very point. And there are ’* ideas *' 
ol the lour elements in the Tinmens. 

VI. Ruth yd cut its, Parmenides , Thcaetetus , Sophist , Statesman , 
Philcbns (the dialectical dialogues). Kven in the most advanced 
metaphysics of the Republic there is a hyperbolical, tran- 
scendental tendency, from which Plato ultimately to some extent 
worked himself free. J Jut it was not in conversat ion with “ dear 
(Ilaucon,” or “ between the lines ” of an cthico-pnlitical writing, 
that this partial emancipation could be effectually attained. We 
have now to consider a series ot dialogues, probably intended 
for a narrower circle of leaders, in which Plain grapples directly 
with the central difficulties of his own theory of knowing and 
being. It is not necessary to assume that all of these are later 
than the Republic. The position of the l'.iilhydcniii v and Par- 
menides in the order ol composition is very uncertain. The 
Thcaetetus has points of affinity with Ihe Republic. The Sophist , 
Politicus arid Philcbns are in a later style. Put, on account of 
their cognate subject matter, the.-w six di.logues may be con- 
veniently classed together in a group by themselves. And the 
i ight place for such a group is intermediate between the Republic 
and the Laics. 

The unity of the object of definition, the identity of virtue 
and knowledge, the existence of an absolute good, which would 
bo universally followed if universally known, and of a standard 
of truth which is implied in the confession o f ignorance, were 
postulates underlying the Socratic process, which in so far made 
no claim to be a “philosophy without assumptions. ’’ These 
postulates, when once apprehended, drew' Plato on to speculate 
concerning the nature, tin* object and the method of knowledge. 
Now, so lar as we have hitherto followed him, his speculation 
has either been associated with ethical inquiry, or lias been 
projected in a poetical and semi-mythical form. In the Phaedrus 
however, the vision of ideas was expressly conjoined with an 
outline of psychology and a foreshadowing of scientific method. 
And, while the opposition of ideas to phenomena and of know- 
ledge to opinion has been repeatedly assumed, it has also been 
implied that there is a way between them, and that the truth 
can only be approached by man through interrogation of experi- 
ence. For it is nowhere supposed that the human inquirer is 
from the first in a position to deduce facts from ideas. Much 
rather, the light of the ideas is one which fitfully breaks in upon 
experience as men struggle towards the universal. 

But it is not less true that the metaphysical aspirations from 
which SocPatcs had seemed to recall men’s thoughts had been 
reawakened in consequence of^ the impulse which Socrates 
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himself had given. From asking, Ts virtue one ? ('an virtue 
he taught. ? Plato p inm\s on to ask. What is unity? What 
are knowledge and being ? From criticizing imperfect modes of 
teaching virtue, he lias begun to speculate about the right and 
wrong uses of the intellect, and from dramatic portraits of tfte 
indi\idual Protagoras or Gorgias goes on to the ideal delineation j 
of the sophist. He has entered upon the “ longer way," and is I 
no longer contented with mere “ hypotheses." With this | 
demand for scientific precision his conception of the ideas them- ! 
selves is modified, and he strives anew to conceive ot them in 
relation to one another, to the mind, and to the world. As the 
balance of ethical truth was restored by admitting an uncoil- j 
scions (or inspired) conformity to reason, so now a fresh attempt j 
is made on the intellectual side to bridge the gulf between sense 
and knowledge. 

This endeavour involves, not only an expansion of the method j 
of Socrates, hut an examination of the earlier philosophies from i 
which Socrates had turned away. Their influence on Plato has j 
been traceable in the preceding dialogues, though, except in the 
ease of J\ thugorecnism ((/erg., Phucd.. Rep.) it has been mostly ; 
indireel and casual. But in these dialectical dialogues he mani- 
fests his s«. rinn; conviction that the contemporary fallacies which 
furmul the chief hindrance to inquiry were deeply rooted in 
form; of thought created by earlier thinkers, above all by , 
Heraclitus and tfirmcnidcs. To the exclusiveness of their first i 
principle > as held by their followers Plato attributed the 
barrenness-; and impracti* able unreality of many discussions, 
which put shadow-tight ing and euntrover.-y in the.* place of real , 
in\t negation, and led men to think that truth was unattainable. 
He therefore enters into cimvers.it ion, as it were, with the grout 
minds of former times, and in the spirit of Socrates con.p< Is • 
rue h of them to yield up his secret, and to acknowledge a stipple- 1 
mental truth. To this effort he rnav very probably have been 
stimulated hv the dialectical activity of his Soeratie friends at. 
Megan, whose logical tastes had drawn them towards Fdeatieism. 
But, unlike them, while strengthening his metaphysical theory, 
lu* was also led to give to his political speculations a mure , 
practical turn. • ; 

The Rp'/iydcmns is a treatise “ De Sophist iris Flemhis ” in ! 
the form ot a farce, and may serve to introduce the five other ! 

dialogic s, as the encounter with Thra.sym.tchus : 
Luthx dotnvs. j n t n)( ] lu rS the sei i< us part: of the Reprdnic. I’nder 
the mask of mockery there is more of concentrated thought, and 
also njorc of bitterness, in this dialogue than in the I’ndayoras or 
the ( l nr id a <. I 

A sample of educational dialectic - in which Socrates draws out 
of voiing ('leinias the admi^dons(i) that a philosophy is needed, 
(2) tli.it the highest philosophv is a science of kingcraft, which 
remains for the present undefined is contrasted with a series 
of ridiculous sophisms, propounded by Dionysodurus and his 
brother Kuthydemus, in which absolute .and relative notions, 
whether affirmative or negative, object and subject, universal 
and particular, substance and attribute, a* lion and modality, 
are capriciously confused. Crito, to whom Socrates narrates the 
scene, is tno\ed to contempt*. But Socrates warns him not on 
this account to despair of philosophy. In conclusion, Isocrates, 
or some one eKe, who prematurely mixes up philosophy with 
practical polite s, is cautioned against spoiling two good things. 

Such piizz!»* s a-; How can 1 learn either what T know or what 
f do not know ? 1 How can things become what they are not ? 
How is falsehood or denial possible ? — although treated jocularly 
here, will he found returning afterwards to “ trouble the mind’s 
eve.” 

Plato appears in the same act to have become aware of his 
affinity with Parmenides, and torhave been led to reconsider the 
foundations of his own doctrine. The one being 
Parmenides. f j > arrnen j ( ] ( > s was a more abstract notion than 
justice, beau tv or the good. And the Xcnonian method had 
more pretension to exactness than the Soeratie. But it remained 
barren, because contented to repeat its own first essays in 
the destructive analysis of experience, without rising to the 

1 Cf. Meno. 


examination of its own first principles. For this higher criticism, 
of which he himself also stood in need, Plato In -ks up from 
the disciples to the master Parmenides. The aijxal to him 
is put into the mouth of Socrates, as a very young ..an, who has 
I rained for himself a theory ol ideas, and would gladlv see the 
Xcnonian process applied to the notions of samene. s, difference, 
likeness, unlikeness, unitv and being. 

Parmenides, whom Plato treats with tender reverence not 
unmixed with irony, proposes to the youth a serie of questions 
which reveal the crudity of the doctrine of a Vb/. < 1) Are there 
ideas of trivial things ? J (2) llow do tilings “ partake ” of 
them? (4) Must not idealism proceed in infinitum? (4) 11 
ideas arc thoughts, do they and their participant-, think ? (5) 

If they are patterns, and things resemble them, must there not 
be a pattern of the resemblance, and so on in in/uninm ? (0) 11 

absolute, are they thinkable by man ? 

These difficulties are real, and yet to deny ideas is to destroy 
philosophy. (As the paradoxical doubts in the Protu&tna s' do 
not shake the faith of Socrates in the existence of good, so neither 
does Plato hen* intend for a moment to derogate I rum the belief 
in the existence of the One and the 'True.) 

P.irimvmlcs advises Socrates to arm himself lor tin* Inrlhcr pur- 
suit ol truth (1) by the higluT application and (.!) h\ the* rxlowu 1 
i a* completion of the Zononian method. (1) 'The nu-thod is to be 
applied 1 1 » ah-, tract ions. (2) It is not enough to show the inferences 
which may be drawn from the admission ol an li\polhcsis, but 
account must also be taken of tiu* inferences which lollow I nun 

its rejection. 

Parmenides exemplifies his suggestion bv examining lii.s own first 
principle in conversation with .1 youth who, while a 1 ontemporary 
ot Socrates, is a namesake ot Plato's pupil Aristotle. Not content 
with the allirmative and negative hypotheses, lie pursue-, either 
along two lines, auordmg as either term of the proposition is 
emphasized, and this not only as regards the hypothesis ol unify, 
but also as applied to the alternat ive hvpolhesis ol plurality. The 
nsull, as in the Pruh^onts, is purely destructive, and the dialogue 
ends abruptly without a word ol reply from Socrate,. 

The second part of the Pnrmrnidrs may be regarded as an 
experiment in which Plato “assays to go” in F.leatie armour. 
Y< t the strange web is “ shot " with colours of original thought. 
The mode of conceiving time and becoming, and t lit! vision of 
nothingness towards the end, may Ik; noted ns especially 
Platonic. These passages mav be regarded in the same light as 
the wise words of Protagoras or the sober truths which occur 
amidst the wild fancies ol the ( 'rnlvlus. They should not mislead 
the interpreter into a search for recondite meaning*-;. 

The Xcnonian method has been carried out to the utmost in 
application to the highest subject, and has led the mind into a 
maze of contradiction. It remains to call in question 
the method itself, and the notion of absolute identity ^tmiefus. 
and diffen n«*e on which it hinges, and so to lav anew l lie foun- 
dation stone of thought. Before this can be attempted, how- 
ever, anotlur set of difficulties have to be met, and another set 
of philosophers examined, for the current scepticism had 
undermined the conception of knowledge as well a.s that of being, 
and the fame of Heraclitus was hardly second to that ol Par- 
menides. Protagoras appeared in a former dialogue us the 
champion of ordinary morality; he f 4 now made the exponent 
of ordinary thinking. His saving “ Man tie* measure ” is shown 
to rest on the unstable basis ol the Heraelitean linx. By an 
elaborate criticism ol bot h theories knowledge is at last m pa rated 
from the relativity of siiim*: but the subsequent attempt to 
distinguish on abslra* < grounds between true and falsi! opinion, 
and to define knowledge as true opinion w'itli a reason (el. 
Meno), proves ineffectual. Plato still show's traces of Meg, irian 
influence. But the disjunctive method of the Parmcnide s' is 
not resumed. The indirect proofs are so arranged as to exhibit 
the skill of Socrates in “ bringing to the birth ” the germs of 
thought in a richly endowed and “ pregnant ” young mind. 
Theaetetus is the embodiment of the philosophic nature de- 
scribed in Rep. bk. vi.,and has already been trained by Theodorus 
of Cyrene in geometry and the other preparatory sciences of 

- Cf. Rep. x. 507. 

Cf. the younger Socrates of the Politicus. It would be 
precarious to draw ally inference from this minute tact. 
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Rep. bk. vie It is in conversation with Thcodorus that Socrates 
impressively contrasts the lives of the liuver and the philosopher. 
The Theaelrtus marks a great advance in clearness of metaphysical 
and psy( hologieal expression. See for example the passage 
(1S4 iSi>) in which the independent function of the mind is 
asserted, and ideas are shown to be the truth of experience. 
There is also a distinct approach towards a critical and historical 
method in philosophy, while the perfection of style continues 
unimpaired, arid the person of Socrates is as vividly represented 
as in any dialogue. 

Notwithstanding the persistence of an indirect and negative 
method, 1 he spirit of this dialogue also is the reverse of sceptical. 

“ Soerate : must assume the reality of knowledge or denv himself ” 

( 1 07 A). Perhaps in no metaphysical writing is the balance more 
i irmly held between experience, imagination and reflection. 
1 ’laL) would seem to have made a compact with himself to abstain 
rigidly I min snatching at the golden fruit that had so often eluded 
his grasp, and to content himself with laboriously “ cutting 
steps ” towards the summit that was still unsealed. 

W ith Plato, as with other inventive writers, a time seems to 
have arrived when he desired to connect successive works in a 
SopAZ-r Sl ’ r ^‘ s - Thus in planning the Sophisles he linked it to 
the Thcaeletus (which had been written without anv 
such intention), and projected a whole tetralogy of dialectical 
dialogue's, ' Theaetelus , Soph isles. Polilirns, Philosophic, of which 
tin* last piece seems never to have been written. 

After an interval, of which our only measure is a change of 
style, the philosopher returns to the great central « jucst ion of 
knowledge and being. The obstacle in his path, on which he has 
olten played with light satire, dramatic portraiture and in lirect 
allusion, is now to be made the object of a seriously planned 
attack. He has made his approaches, and the enemy’s fortress 
is to be forthwith sapped and overthrown. This hostile position 
is not merely the “ Sophist ik ” which, as some tell us, is an 
invention of the Germans, and as Plato himself declares is only 
the relied ion or embodiment ot the average mind, 1 but the 
fallacy of fallacies, the prime falsehood (vrp?>ror ol all 

contemporary thought. This is nothing else than the crude 
absoluteness of affirmation and negation which was ridiculed in | 
the Knthvdemns, and has been elsewhere mentioned as the first 
principle of the art of controversy.- For dramatic purposes j 
this general error is personified. And the word ‘‘ sophist,” 
w hit h had somehow become the be/e noire of the Platonic school, 
thus for the first time fixedly acquires the significance which has 
since clung to the name. That Plato himself would not adhere 
pedantically to the connotation here implied is shown by the 
admission, at the opening of the dialogue, that amongst other 
disguises under which the philosopher walks the earth the sophist 
is one. 

In the Sophisles, as in the Parmenides, a new method is intro- 
uecd, and again by an Flcatie teacher. This method is repeated 
with improvements in the Polilirns , and once more referred to j 
in the P/iilehus. It bears a strong resemblance to the “ svna- | 
goge ” and “diaeresis” of tin* Phaedrns , but is applied bv the 
“ friend from Flea ' " witU a degree of pedantry which Socrates 
nowhere betrays. And the two methods, although kindred, 
have probably come through different channels — the classifi- 
cations of the Phaedrns being Plato’s own generalization of the 
Socratic process, while the dichotomies of the Sophisles and 
Polilirns are a rarirature of Socrates cast in the Megarian mould. 
Plato seems to have regarded this method as an implement, which 
might be used with advantage only when the cardinal principles 
oil which it turned had been fully criticized. 

r. After various attempts to “ catch the sophist.’* he is defined 
as the maker of an unreal likeness of truth. Here the difficulty 
begins -lor the delinition implies the exigence ol tin* unreal, i.e. 
of not being. In our extremity it is necessary to ” lay hands 011 
our father Parmenides." 

2. The contradictions attendant on the notion of “ being," 
whether as held bv Parmenides or his opponents or by the “ less 
exact ” thinkers who cam** alter them, are then examined, and in 
an extremely subtle and suggestive passage (2^0-249) an attempt 

1 Rep. vi. 494. 2 &vTiKuyi\--{]. 


is made to mediate between idealism and materialism. The result 
is that while 10 nsu inmate being is exempt from change it cannot 
be devoid of lile and motion. “ Like children, ‘ Give us both/ 
say we." 

4. This lends up to the main question : (a) are different notions 
irfcomimimcable, or (b) are all ideas indiscriminately communicable, 
or ( 1 ) is there communion of some kinds and not of others i The 
last view is alone tenable, and is continued by experience. And 
ot the true combination and separation ot kinds the philosopher 
is judge. 

4. riieti it is asked (in order to " bind the sophist ") whether 
being is predi cable of not -being. 

Five chief kinds (or categories) are now examined, viz. being, 
rest, motion, sameness, di defence. Rest and motion are mutually 
mcommiinic ible, but difference is no less universal than being itself. 
For everything h “otner" than the rest, i.e. is not. Thus positive 
and negative not only coexist blit an; coextensive. 

5. And, in spile of Parmenides, we have discovered the existence, 
and also the nature, of not-being. If follows that the mere pursuit 
ol contradictions is childish and useless and wholly incompatible 
with a philosophic spirit. 

Negation, falsity, contradiction, are three notions which Plato 
from his height of abstraction does not hold apart . His position 
is the converse of the Spinozistie saying, “ Omnis determinatio 
est negutio.” According to him, every negative implies an 
affirmative. And his main point is that true negation is cor- 
relative to true affirmation, much as he lias said in the Phaedrns 
that tin.* dialectician separates kinds accordingjo the “ lines and 
veins of nature.” The Sophisles is a standing protest against 
the error of marring the fmelv-graduated lineaments of truth, 
and so destroying the \ italitv of thought. 

The idealists whom the Flcatie stranger treats so gently have 
been identified with tin* Megarinns. Tut may not I’lato be 
relleetingon a Megarian influence operating within the Academy? 

Here, as partly already in the Parmenides and Thraelelus, the 
ideas assume the nature of categories, and being is the sum of 
positive attributes, while neg ition, as Lite shadow of affirmation, 
is likewise finally comprehended in the totality of being. 

The remark made incidentally, but with intense < mphasis, 
that the universe lives and moves “according to God,” :1 is an 
indication of the religious tone which reappears increasingly in 
the Polilirns , PJiilrhus, Tinmens and Janes, 9 

In passing on to consider the statesman, true and false, # the 
Flcatie stranger does not forget tin* lesson which has just been 
learned. While continuing bis method o noil t Run 

tomies, be is careful to look on both sides of caoii ( States - 

alternative, and he no longer insists on dividing 01 on), 

between this and not-this when another mode of classical ion 
is more natural. A rule not hitherto applied is now brought 
forward, the rule of proportion or right measure (to plrpiov), 
as distinguished from arbitrary limitations. Nor is formal 
logical treatment anv longer felt to lie adequate to the subject, 
in band, but an elaborate myth is introduced. On the ciliico- 
politicul side also a change has come over Tlato. As he has 
stripped his ideas of transcendental imagery, so in ri considering 
bis philosopher-king be turns awav from the smiling optimism of 
the RepitHie anddooks for a scientific statesmanship that shad 
lav a strong grasp upon the actmj world. He also feels more 
bitterly towards the demagogues and other rulers of Hellas. 
The author of the Polilirns must have had some great quarrel 
with mankind. Tut so far as they will receive it he is still intent 
on doing them good. 

t. Tin* king is first defined as a herdsman of men, who as " slow 
bipeds ” are distinguished from the pig and the ape. I Jut the king 
is not all in all to his charges, as tin* herdsman is. The above 
definition confuses human with divine rule. 

2. Now the universe is like a lop, which God first winds in one 
direction and then leaves to spin the oilier way. In the former 
or divine evde all w a ; •-pontnneous, and mankind who had all 
things in common, wer-* under the immediate care of gods. They 
were happy, il they use 1 tin ir leisure in interrogating nature. But 
in this reign of Zeus it is tar otherwise. Men have to order their 
own ways and trv to imitate in some far-olf manner the all but 
forgotten divine rule. 

3. Therefore in our present definition the term " superintendent ” 
musl he substituted for “ herdsman.” 

What special kind of supermini lem e is true statesmanship? 

3 Soph. 2 05 D. 
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4. By wav of an example the art of weaving is defined. The 
example shows that kiugoralt has tirst to hi* mi >. irate. I Horn other 
kin . 1 re 1 arts, Loth causal an 1 co-operative. Nine categories are 
ii'Miwcil which exh uist .social luneliou-.. F.iglit are elnninate.l, 
and the ninth, the class of ministers, remains. Of these gi) slavi^;, 
(/>) hirelings, (r) trailers, («/) oi.icials, (e) priests are again parted on, 
although the last are oiiiv with dimvilty scjuraivd lrom the Jong, 
when (/) a strange nu-ul. y ol moil trims 1 r« .times come into \ tow. 
Some are three like lions, some 1. rally like the lox, and some haw. 
mixed natures like leut.i ir; and satyr . Tin* ,e are the actual ruler-; 
ot mankind, more sophistic d and pi; dni't ihui the sopln-T himsill. 
Aild they too mild be separate l iroiii die irae king. 

5. The familur triparuio di nmn-.ii of monareliv, oligarchy, 
democracy, is doubled bv intr.' hi mg into each tlie distinction 
involved in the presence or ab.e.io* ot wealth, and in the observance 
or non-observance of law. i»ni no one ot the six carries in itselt a 
si lent i lie: prim iple. 

1 he true government is the rale, not of many, but of one or ot 
a tew. “ And the v m iv ;;om ra, v.!n\mT poor or rah, by n e will 
or compulsion, and eitinr wnli or wiihout law, so long a> tfi'-y 
govi r, i seit nti:iea!lv.” 

o. The respondent, a vouth-nl 11.iMie-ni.ke of Soi rate-,, i-, shock' I 
at the remark thit tlv time rnler 1 1 iv govern wi, no.it law. 

This le.i i -> to a d 1 -.01-.-. inn ot the u it nre of 1 1 w , wim 'n is compare l 
to the piewnpdoii Id l by a phew, mn. Ji promt , he imp .t 
dispense w it !i his own rule. So the presc nee ot .1 competent rul> r 
is belter than t’no sown igaty ol law, whuh maki.s no allowance 
for 11 it lire or cirram-lance, bat IviMnmc.ilv haves Us o\.n wa\. 
Itnagin * meliii-u*. navigation, Ac., sinikolv conducted be lirn**- 
hoiioutvd pre.-c.ippoii, with penalties lor niiio\atioii; — whit woul l 
become ol c i \ i'i i / i.' i. m > V«*t n law i. i!> ne-iide 1 by mi' n. v.bo 
aie UU-.C leatilm and w.nptd by ..1 li -interest, tin-, le ids to las' wore 
evils. For the 1 iv ■; are b 1 .1 1 on smue experience and wisdom. 
Hence, in the couii.ine.l absi m e ol tin true ruh r, the best entir*-. , 
though only second best, is the strict nl>-er\am:e c>t law. And i.-- 
who .so ruh s in humble- mul item ol the scieutiJic gowrnor may be 
truly e. die- 1 a king, alilumgh ll the divine lawgiver weiv te» appe.u 
his Jiving will would siij>ir-.ide the* law. 

7. As it is, though eit'es surviw many evils, yet many are* ship- 
wrecked lu « .m-** ol the lg.u'r.iiice e»t those at the helm. Tlic older 
ot badness ill the ae tual st ite-> is — 

. — t. (’oil'd 11 11I ional monarchy. 

I 2 . ( on > 1 1 1 ill innal oligarc hv. 

j j g 1 .aw -.dueling i li -in* »c r.n y. 

i ! j. Lav-breaking demoi i.u y. 

I - I .aw •!• I\ nig oligart hy. 

- - <•.*’! yranny. 

N* It re*m«ains to s< p irat«* limn the true rule r Ihose who f o npenle 
with him as subordinates, tlic- general, the- jingo*. tin* orator. Jus 
own piciiliarliuiili.nl i-> ,tu .ot ol \veu\ ing stre ugt li (Shewai'p) widi 
g' ntl- m -s pin- \. 01 1 i 1 , win 11 eili-.i.iln 11 h. - pu-pai'iel t .1 iii — and 
this (1) J.y .'"inline trai ion, (2} by marriage. 

The. four preceding dialogues lut\e shown (1) the- gradual 
transformation of the Platonic idc.iS (while* still objective) into 


l^ato’s movement is more laboured than in his first glad realiza- 
tion of them. 

Instead of attempting here to follow the windings of tin* 
dialogue, it must suiliee to state the main remit. Neither 
pleasure nor knowledge is the highest, good, and the good eludes 
definition ; but the shrine, or habitation, ot the good is a complex 
hie of which the elements are, in order of limit : (1) jneasme, 
the cause of all right mixture; (2) (a) beauty, the effect, and (/;) 
reality, the inseparable condition; (g) intellect; ( ;) science, art 
and right opinion; (5) pure pleasure iinaeeumpaiis d with pain. 
“Not all the animal kingdom shall induce us to put phasurc 
first.” 

The Phi l elms introduces us to the interior of the Academy in 
the lifetime oi the master. Afore than any other ol tie dialogues 
it recalls Aristotle’s description of Plato's tiaehin; . Hut, while 
his followers seem early to have fallen under the dominance ol 
the latest phase of his doctrine, Plato hunsell, even in the 
Phihbus, is still detached from any servitude to the creations 
of his own mind, fie manipulates them as tlm medium for 
expressing his fresh thoughts, but t J icy arc not } t cnstailized 
into a system. 

“ I will remind you,” Socrates, “ of what has been omitted,” 
savs I’rotan hus at the eonelusi.m ot this dialup , .0. The last 
(presumably) of Hutu's metaphysical writings thus lillv ends 
with a confession of incompleteness. Pat if, as Kenan s.us, 
** the mo 4 d error is to believe that cue serves one A country 
bv calumniating those who founded it,” neither is it lor the 
inter c.-.t of science to ignore these imperfect unli< ]>ations. P»y 
methods elaborated in the course of centuries, and Jar more sme 
than anv w hieli Plato h.*d at his command, mankind ha\ e gained 
an extent of knowledge which lie dreamt not old Hut the (Lark 
rnctapliN sieian is none the less a pioneer of knowledge," while 
the spot ial st icnees of ethics and psychology had been carried 
from infant v to adolescence in a single lifetime. 

Vll. 7 mmeits, Criiias | //<- nuocruics]. - As tlic So f>/t isles and 
Politicos were written in continuation of the Them hf/ts, so, at 
some unecnain time, 1 l.ito contrived lire design of writing a 
pleat trilogy, ior wh i< h the ideal stale d.-pielul in thy Republic 
should be the ])oint cl (k partinc. '1 he grand outline there 
skett lied by Sot rates was now to be Idled up by Critius and 
i IcnnucraUs. The form set. up bv masoning should be made 
alive, the “ airv burghers” should be seen “making liistorx 
As a prelude to this magnificent celebration, Timaeus, the 
Pythagorean jihilosopher, who is present at the Panathniaca, 
is invited to discourse of the or igin ol all tilings, and to bring 


forms of thought, (2) the Uudcney to group them into series of 
catigories, (g) a eorrespondieg ad\anee in psyehohigieal classifi- 
eation, ( j) an increasing ireportaiu e givt n to n.ilhod, (5) the 
inehuation to intpiire into processes (ytrt trets) its well ns into 
the nature of being. 

Meanwhile Plato's ajipmseh to the Ideal ies, though in the 
way of criticism, has brought into j at no i.u. nee the notions ol 

... ,, , unitv, bring, smaeJass, dilTuvnce, and lias li ft soiiic- 
I'hilcbus. , . , i . r 1 r 1 ' 

what 111 ,il»e\ aneejhe ldeaot good. to tuis legla-sl 

of all studies" Plato now returns, cquipptd with his imp;u\ed 
instruments, and ready to forge new onrs in the same laboratory, 
or in some other, should occasion serve. His converse with 
Parmenides endid in his assertion of an element of different. e 
pervading all things in other words, of ail indeterminate cleim nt 
underlying all determinations. 'This brings him again into 
relation with the Pythagoreans, who had similarly asserted the 
combination of finite and infinite in the universe. 'Taking 
advantage of their help, lit.* gains a more advanced (but still ideal) 
conception of the concrete harmony of things, and approaches 
the definition of that which in the Republic he but shadowed 
forth. With this most serious inquiry there is combined (as in 
the. Sophistes and Polilieus) an ironical and controversial use ol 
dialectic, by which the ju*Hcr and false pretender (who is in this 
case the goddess of plcasun ), after < laiming the highest place, is 
thrust down to the lowesi . 

Il must he admitted that the style of the Philebus is far from 
brilliant, or even clear. In the effort of connecting abstractions 


down the glorious theme to the (nation ol man. W hat should 
have followed this, but is only commenced in the fragment of 
the Crifins , would have been tlic story, not of a fall, but of the 
triumph of n uson in hi ■m.inilv. 

In the Phi/ebifs (50 A, cl. ()2 I >) Plato speaks with a touch 
of conl< nipt of the luc-long invesf ignl ion ol nailing as 1 icing 
| concerned only with this Msihlc imiurse, and immersed in the 
; study ol phenomena, whether p;-sl, present or to come, which 
adroit of no stuhihiv and theieiore of no certainly. “'Ihose 
things have no absolute first pran iplv, and can never be the 
obje< ts of reason and true s< it m c.” 

Vet even this lower knowledge is there admitted as an eh ment 
of that life which is the habitation of the good. And there aie 
not wanting signs in his late r dialogues that Plato’s imagination 
! had again been strongly diawn towards those physical studies 
j wiiit h, as the Phanlo shows, had fast mated him m ) outh. 'That 
| nature and the world proceed “ateoiding to (lod and not 
; according to chance ” is the belief t 1 the Klculie stranger, to 
j whi(h he pemives that '1’heaetetus will be irresistibly drawn as 
| he grows older (Soph. 2L5 1 )). In the midsL of diah'etieal 
abstractions, the processes of actual production (yn-rin k) have 
been increasingly borne in mind. And Ihe myth in the Politicos 
Inins on coMnologic.il conceptions which, although differing 
from those in the. Tinmens, and more accordant villi Plato’s 
bitterest mood, yet throw' a new lightmn the deeper current of 

1 Sr<\ Jiowc-vcr, Poht. 271 C, 1 >. 

“ Sec Jowi-tt, Introil. to jLhc Timaeus. 
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Jiis thoughts. In the same passage (272 C) there occurs the first 
clear anticipation of an intevrogatio naturae. 

The impulse in this new direction, if not originated, was 
manifest] \ reinforced, through closer intercourse with the 
Pythagorean school. And the choice of Timacus the Pytha- 
gorean as chid speaker is an acknowledgment of this obvious 
tendency. If in the course of the dialogue there occur ideas j 
apparent!/ borrowed from the Atoinists, whom Plato pecs is- | 
tenth’ ignored, this fact ought, probably to bo referred to some | 
carlv reai lion of Atomic on 1 Vthagoirau doctrine. It is impor- i 
tai it fo observe, however, that. not only the Timacus , but the 
1 mfi nisln < 1 whole of which it forms the introduction, is pro- 
fessedly an imaginative creation. For the legend of prehistoric 
Athens and of Atlantis, whereof ( '1 it ins was to relate what 
belonged to internal policy and 1 h rinoc rates the conduct of the 
war, would ha\ c been no other than a prose poein, a “ mytho- 
logical li>\” mneeived in the spirit of the Republic, and in the 
foim of a fictitious narrative. And, therefore, when Tiniaeus 
professes to gi\e onlv a probable account of shadowy truths, 
lie must be taken at his word, and not criticized in too exacting 
a spirit. J I is descriptions have much the same relation to the 
natural philosophy of Plato's time that Milton's cosmology 
has to tin* serious investigations of Galileo or Copernicus — except 
that all physical speculation hitherto partook in some measure 
of tin's half-nivt Nolugiml character, and that Plato's mind, 
a! thougi 1 working in an unfamiliar region, is still that of a 
speculative philosnp! cr. 

As Parmenides, alter demonstrating the nonentity of growth 
and decay, was yet impelled to give some account of this non- 
existent and unintelligible phenomenal world, so 
Plato, all hough warned off by Soeratcs, must needs 
attempt to give a probable and comprehensive description of 
the visible universe and its ere.il ion. In doing so he acknow- 
ledges an imperfect truth in theories which his dialectic had 
previously set aside. J11 examining the earlier philosophers 
lie has ahv »dv transgressed the linnV prescribed by Socrates, 
and the ifhul to 1 ounce! idea-; has made lurn more and more ' 
const ions of the gap between the ideal and the actual. lit! j 
cannot rest, until he has done his utmost, to till up the chasm — 
calling- in the help of imagination where reason lails him. 11 is 
dominant thought is still that of a deduction Irom the “reason 
ol the best," as in the Pluicdo , or “ the idea of good,” as in the 
Republic, but both his abstract ideali , n and his absolute 
optimism were bv this time considerably modified, and, although 
not confounding “ causes with conditions,” as ho once accused 
Anaxagoias of doing, he yet assigns more scope to “second 
causes” than lie would thin have been willing to attribute to 
them. This partly 1 omes ol ripening experience and a deepening 
sense of the piTsi.-d cmy of evil, and partly from the fooling- — 
which seems to have grown upon him in lat< r life- of the distance 
between God and man. 

Timacus begins by .'is*. inning (() that the universe bring corporeal 
is mused and had a beginning, and (2) that it; iuy-.teriou . author 
made it after an everlasting pattern. Y< 1, b< ing bodily and visible, 
il can only be made the subject, humanly speaking, of prohibit* 
discourse. Thus much bqjng premised, lie proceeds to unfold - 
((/) the work of mind in creation, (b) the cfiecls of necc* sit v, im hiding 
the general ;ui<l specific :H tribute.-? of bod its, (c ) the principles ot 
physiology, and (ft) an outlini* of pathology ami medicine. 

To giv’e a lull aciount of such a comprehendvr treatise is hevotid 
our scope, and the Timacus , hovveviT great and interesting, has been 
well described as an out building of tin* great labric of original 
TJatonism. A very few scattered observations are all that there is 
spate for In re. 

a. 1. In tin* mythology of the Timacus some of the conceptions 
which atlnined logical clearness in the Sophist and Thilcbus resume 
an ontological form. Thus, in compounding the ‘-oiil-stutt of the 
universe, the latlur of all takes of the contain ms and discrete and 
fuses them into an essence (the composite being ot the JVn'lrhir,). 
Again he takes of the same and other (cf. the Sophist), over- 
loming their inherent repugnance by his sovereign act. 

2. 'I he notion ot an economy or re, creation in I 'Into has been 
otten exaggerated and misapplied. Hut it is dillnult In ac«|uit 
him of intent ional obscurily in speaking of lh«* ir< alien ol the F. trill. 

It is (dear, though Plato does not :-Av *«\ that she is meant to have 
In ♦ , ii created together with the Ihiveu an! hweflnr with time, 
and so betoi'o the other “ gods within th. hca%eii,” i.c. the sun and 


moon and five, planets, anil it is a plausible supposition that she is 
the. " artificer o£ day and night,’* by interposing her bulk to the 
sun's rays. If the word dwopR-ri in p. 40 implies motion (as 
Aristotle thought '), it cannot be, as Grote supposed, a motion con- 
sentaneous with that ot the outer sphere, but either some far slower 
motion, perhaps assumed in order to account tor the shitting of the 
seasons, or .m equal retrograde motion which is supposed fo neutral- 
ize in her case I lie ” motion of the same." She cling? to the centre, 
as her natural abode. And the diurnal motion of the heavens 
is due not to anv mechanical lorce but to the soul of the world 
extending from the centre to the poies and comprehending all. 

3. immortality is in the Timacus dependent on the will of the 
Mb rn il. And the sublime idea ol eternity is here first formulated. 

4. The phenomena of vision anil hearing are included among the 
works of reason, because the final cause of these higher senses is 
to give men perception of number, through contemplation ot the 
mi asures ol time. 

h. 1. It has been commonly said that the four elements of the 
Timacus are gconu Irieal figures, without content. This is not true. 
For w hat purpose does Plato introduce, “ besides the archetype and 
the created form, a third kind, dim and hard to conceive, a sort ol 
limbec or matrix ol creation,” if not to fill up the triangle-* which 
are elements ot elements, and to be the vehicle of the forms com- 
pounded of them ? It lias been supposed that this ” nurse of 
generation ” is identical with ** space,” and il cannot be said lii.it 
they arc clearly kept apart by Plato. Hut lie had a distinct nomen- 
clature lor either, and, although gravity is explained away (so that 
his moleuih s, unlike Clerk Maxwell’s, may be called imponderable), 
yet extension, or the properly ol filling space, is sufficiently implied. 

2. The ilillerriu:c of size in the triangles and varying sharpness 
of their outlines are ingenious though inadi ipiate expedients, adopted 
in order to account lor qualitative difference and physical change. 

3. I11 crit ii i/ing the illusory notion ol “up and down,” Plato, 
apparently for the first time, broaches the conception of antipodes. 

4. More distinctly than in the Rhilcbus , bodily pleasure is ex- 
plained by ”a sudden and sensible return to nature” (cf. Ar. A 'Jut. 

1. 11, § j ; A \ti. \ ii. 10). 

Natural philosophers are warned against experimenting on the 
mixture ot colours, which is a divine process and forbidden to man 
(Tint. (*Nd). (Ancient science was at a loss Jor a theory of colours.) 

c. 1. Plato fends more and more in his later writings to account 
t<»r moral evil by physical conditions, thus arriving at the Socralic 
principle of the iuvoluntarinc ;s ol vue by a di Meruit road. 

Hence in the 'J'imncus not the body only is made by flit' inferior 
end-., but tiny abo i reate the low r and mortal parts ot the human 
j-nul : 1 he pnni iple ot auger whiih is planted in ihe breast, within 
hearing ol reason, and that of appetite w hull is lodged below the 
diaphragm like an animal tied in a stall, with the stomach jor a. 
(rib and the liver lor a “ soothsaying” looking glass to soollg^ or 
lenity il wlnn templed to break loo-.e. 

2. Ihe brain pan was left bare ot protecting Mesh ” because the 
sons of t'.od who trained us deliberately chose ior us a piv< annus 
life w ilh <. npabilit v ot reason, hi pr< ten nee to a long snAiro existent e 
with obsfriu lion ol thought.” 

'I'he nails are a r, dinunt.irv provision for the lower animals, 
into which degem rale souls were alterwards to be trausloriued. 

4. Vegetables have sensation but not motion. 

5. l>y way ot illustrating the v< ry curious account here given of 
respiration, it is asserted that what is commonly thought to be 
Ihe attraction of the magnet is ruillv due to rotatory motion and 
di -placement : a remarkable anticipation (I im. £oc). 

o. When the original particles wear out, and the bonds of soul 
and body in the marrow give way, the soul escapes delightedly and 
flies away. This is the painless Ce.ith of natural decay. 

t/ j. Ihe dep< ndeiico of lilt ill ;i.l dis< a-.e on bodily «ondi1ions is 
more lully recognized in the t nnaiits than elsewhere in Plato 
(contrast the ( haimii/cs , lor example). 

2. lie has also changed his mind ufcjout the treatment' of <1 Lease, 
and shows more rr’-pect for ngimen and diet than in the l\'cput>lic. 

1 >i senses are a kind of second nature, and should be treated 
accordingly. 

3. It is also a remark in contrast with the Republic, that over- 
study leads to head < ninplirations, which physicians ascribe to 
chill and t.nd intractable. 

Lastly, it is one of the si range irregularities in flic composition 
of the Timacus that the (nation ot woman and flic relation of 
flu* sexes” to each other are subjects reserved to the end, because 
this is the place given to the lower animals, rind woman (cf. the 
1‘hacih us) is the lirst tr.msiiiigiatinn from the form of man. This 
order is probably not to be attributed to Plato’s own thought, but 
to some peculiarity of Pythagorean or Orphic tradition. 

VIII. The T.a.cs. The two series of dialogues, the dialectical 
and tin* imaginative — Sophistes , Poli tints , Philosophus ■ 
Timacus , Critins , Ilcrmorratcs — were left incomplete. For 
Plato had concentrated 1 1 is declining powers, in the evening of 

1 ArHtotl*’, liev. ev«*r, us<s » fA uimc'-tj, a different word, 

'l Ik re is an anti* iindion of microscopic ob-ci vat ion in the words 
anpaTu into a juiKpoTtjrtK k cu &duin\aorG £<£a~- spermatozoa. 
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his life, 1 * * upon a different task. Ife was resolved to leave behind 
him, if lie could so far overcome the infirmities of age,- a code 
of laws, conceived in a spirit of concession, and such as he still 
hoped that some Hellenic state might sanction. The motive 
for this great work may be gathered from the Paliheus. Th£ 
physician in departing is to give a written prescription, adapted 
as far as possible to the condition of those from whom he goes 
away. This is the second-best course, in the absence of the 
philosopher-king. And, as the Hellenic world will not listen 
to Plato’s heroic remedy, he accommodates his counsel to their 
/ a »s preconceptions. He returns once more from abstract 

discussions to study the application of ideas to life, 
and though, by the conditions of the problem, his course L 
" nearer earth and less in light,” this long writing, which is said 
to have been posthumous, :i has a peculiar interest. The ripeness 
of accumulated experience and the mellowness of wise contem- 
plation make up for the loss of prophetic insight and poetic 
charm. 

Thu form of dialogue is still retained, and an aged Athenian 
is imagined as discoursing of legislation with the Lacedaemonian 
.Mcgillus and the Cretan Cleinias, who has in view the foundation 
of a new colony, and is on his way with his two companions 
from Cnossus to the temple and oracle of Zeus. 

Plato now aims at moderating between Dorian and Ionian 
law, trecly criticizing both, and refining cm them from a higher 
point of view. “ The praiv* of obedience 4 , the authority assigned 
to elders, the prohibition of dowries, the enforcement of marriage, 
the common meals, the distribution and inalienabilit v of land, 
the institution of the Crypteia, the freedom of bequest to a 
favourite son, the dislike of city walls — all reflect the custom of 
Sparta.” . . . “ The use of the lot, the scrutiny of magistrates, 
the monthly courts of the council, the pardon of the forgiven 
homicide, most of the regulations about testaments and the* 
guardianship of orphans, the degrees of consanguinity recognized 
In law, correspond to Athenian laws and customs ” ( foweit). 

The philosopher’s own thoughts come out most st rough* in 
the ” preludes ” to the laws, 1 and in the regulations concern in f 
education, marriagt and the punishment of impiety (/>. ist, 
atqciMii; 2nd, denial of providence; ^rd and worst, iinmoi.il 
superstition). The difficulty which is met in the PtJi tints by 
the abandonment of the world for a time, and in the Timacus 
by the lieutenancy of lower gods, here leads to the hvpoth**si?? 
of an evil soul. The priority of mind (often before assort 1 d) 
and tkc increased importance attached to numbers are the ch"*f 
imitations of Plato’s latest thoughts about the intelligible* 
world. Put it must be remembered that: the higher education 
(answering to Ref), vi., vii.) is expressly reserved.* Ibid Plato 
written his own Epinnmi s\ thu* proportions of the whole work 
(not then “ acephalous ”) might have been vastly ('hanged. 

'ihe si verity of the pin. iltas nttmhed to the tbne tonus oi 
her v, especially to the third and worst of them, has led to the 
rcn.aik that Plato, after assorting *’ iibcnv of prophesying,” 
had become intolerant, and bigoted in h:s old ;*: r e ((bote). I hit 
the idea of toleration in the modern sense was never distinctly 
present, to the mind of any ancient philosopher. And, if in the 
Laws the lines of thought have in one way hardened, there are 
other ways in which experience has softened them. Plato’s 
“ second best ” constitution contains a provision, which was 
not admissible in the “ perfect state,” for possible changes and 
readaptations in the future. The power of self-reformation is 
hedged round indeed with extreme precautions; and no young 
or middle -aged citizen is ever to hear a word said in depreciation 
of any jot or tittle of the existing law. Put that it should be 
provided, however guardedly, that select commissioners, after 

1 Ijjueis S' tV SvrTfials rov 0hw, Leg';;, vi. 770 A. 

y l . yfjpo'S e True pa? unite ye toitovtov, f-ClfiJ. \i. 732 A. 

Published by Philippics the Opuntian. 

4 See especially iv. y\ o sq.; v. 727 seq.; 745 seq.; vi. 700; vii. 

77.TSCf]., 777, 794, 803 st q., Sn, 817; viii. 845 seq. ; ix. 875; x. tS.S7.sf q., 

8 07 set]., 90 | seq. 

■’ Lem*, xii. 968 K. (Ath.), " 1 am willing to share \^i1h von the 
danger of stating to yon mv views, about education and nurture, 

which is the question coming to tkO'ittgfecc again.** 


travelling far and wide, should bring back of the I ruit of their 
observations for the consideration of the nocturnal council, and 
that a power of constitutionally amending the law., should thus 
be admitted into the state, is sufficiently remarkai .lc, when the 
would-be finality of ancient legislation is considered. Plato 
even comes near to the reilexion that “constitutions are not 
made, but grow* ” (iv. 709 A). 

Plato in the Laws desists finally from impersonating Socrates. 
Put he is in some ways nearer to his master in spirit than whin 
he composed the Pfmrdrus. The sympathy with common life, 
the acceptance of (Ireek religion, the deepening humanity, are 
no less essentially Socratie than the love of truth w inc h breathes 
in every page*. And some particular aspects of Socrutism 
reappear, such as tin* question about courage 0 and that con- 
cerning the unity of virtue. 7 

Doubt jitl and Spurious Ife/'/vW. — Of the dialogues forming 
part of the “ Platonic' ('anon,” and not included in the preceding 
survey, the Lesser llippias y First Alcibiades and M euexeuus arc 
the most Platonic, though probably not Plato's. The (L colei 
ffippius and the Clitophou are also admitted to have some 
plausibility. The Second Alcibiades (on Prayer), tbe Ilippurckir. 
(touching on lVisistratus and Homer), Minos (“ dc lege ”), 
Epiuoniis , Erastac , TJ/eat'cs , are generally condemned, though 
most of them are very early forgeries or academic ext r« ise:0 
And the Axioehus (though sometimes prized hr its subject, 
“ the contempt of death ”), the De judo, De virlnle , Dt madoi 70s, 
Sisyphus, Eryvias (a not-unintercsting treatise on the use oi 
money), together with the so-called Definitions , were rejected 
in ancient times, and arc marked as spurious in the IWSS. 

Fmrmxs. -(0 Complete: Aldine, Veil., 1313; If. Stephanas 
(3 vols., 15- ), with Latin version by Serranus (/.</. HeSirrr, the real 
editor) (the p Lgiilg ot this edition is preserved lor uuiveiiu in e ol 
reference on t lie margins of most subset picul editions); C. Siailbaum 
(12 v < >1 , 1821-1825); C. Stallbauni, the text in 1 vol. (1S50); ( . |*. 
Hermann (o vols., 1831-1854); Immanuel Hekk( v (1810-182 p; 

I the Zurich edition by Mailer, Orelli and Wmkelmann (1859 1842); 

I liirsehig and Schneider, in Didot’s scries (1830 1 07 p ; M. u<n 
Sell. in/, u ith critical notes (1S75 1 S S y ) ; J. Ihirnet (Oxlord, moj), (2! 
Partial : L. F. Heindort, Lv. % f s. , Channides , lltppias Major , Phaedrus, 

1 Conytm, Lheaetctus , Cratylus , Parmenide. s, Puthydmnu s, Phttedo, 
j Soph id, Protu ioras\ Philelats , C. Had ham, K. Foste (i.S(»l), K. C. 

Murv; Apologia, J. Riddell (with Digest of J’/afonii Lnouis) ( 1 F( > 1 > ; 
i Protagoras, Wayte (rSs.j) 1*871; lheaetctus, L. Campbell (1801) iSNp 
P. Keiiin-dv ; Sophist and I'olitiiits, L. Campbell ( 1 '**« »/) ; Phaedn, 
\V. (iedde Arc her I IiiuI ; Timacus, Archer Hind (iNS.S); Parmenide s, 
\Va*Mell ([Sop; Men<>, J. Adam, Seynn r Thompson ; A polot*ia , into , 
Me no , St <•. Stock; Euthvdemu.s , (iiftord; Phaedrus , (lor^ias, \V. Ii, 
Thompson; Symposium, Euthydemus , Ladies, (/. lJadliam; Par 
1 memdc',, Slallliaitm, Maguire, Waddell; I. cites, F. Ast (iSip,(\ 

! Kitt*>r (( ommruturv) (iSqo); Republic, Jowett and Cam[)bt ll (iSoj), 
J. Adam (ro<^.). 

j I'iivnsi \ 1 u ins. - Lat in : A Latin version ot the Timur its by 
< 'hah idm i e\i-.te*l in the middle ages and was known to Haute, 
ll was printel :,t Paris in 1520 (T( uluirr, i 87(>). The complete 
rmd» rin 1 W Marsiglio Ficino (1 jo(>) formed the basis of other Latin 
tr m. I ii ion-,, su* h as that ol S» rranus (supra), which ac< om,M.ni'-.l 
th“ (‘*liti<m of Stej>hanii.. It was pnnt«il in the 1 -j.isei <di."*n <»i 
English: (1) ('onqilett* : Sydenham jiii* 1 Taylor (iXop; 
JowsdL ( i 871 1802). (2) Partial: Republic, i Uvh s arid Yauglrin, 

jowett (in a separate volume; 3rd ed., 2 vols., 1908); J'lutAar., 
F. Poste; (tconfa s, C«)|>e; Timacus, Archer Hiiul (in his edition); 
A poloit v, ( rito, l'kacdo, Church, Jowett ^printed from the complete 
transition willi |»ivface by F. Caird); Theaetetus . Paley, Kennedy; 
(i'Tin.'in : S( lileierm.'u her (1817 1828), J. II. Muller (1 850 -ihoo) ; 
Fivm h : V. Foii-du (13 vols., 1822 18 >) ; Italian: fvmghi. 

Hissi e r.\ 1 [ox's. — - English : F. Si hleiermacher's Introductions, 
translate,! by \\\ Dobson (i8^(»); Ed. Zeller's Plato and the Older 
A (tdemv, translated by I A Alleyn* , Ac. (1870); Ii. Jowett’s Intro 
(tuitions, in his complete translation, final edition (1893); (i. ('.role, 
Plato amt the other Comfutnions of Sot rat ‘s (18(13); F. C. Conybeare 
on an Armenian version (iSqt); W. P.ater, Plato and .Platonism 
(1893); K. I.. Net tleship, Let litres on the Republic, Ac. (tSo”*) 
(ol. als*> his essay in Ilellcniea, j88o); Th. (ionijuT/, Creek Thinkers , 
vols. ii. and iii. in Eng. trans. (19*^5); W. Lu loslawsk i, J'lato’s Louie, 
•Vc.; L. Campbell on Plato's Uepublu in Murray's “ J loine and Sclio.il 
Seri**s ’* (1902); L. Campbell, Pelifpon in Creek J .it, future (London, 
1898); J. A. Stewart, The Myths of Plato (roo-p; A. F. Taylor, Plato 
(190s); J. A. Stewart, Plato’s Doctrine of Idea; ( irrmrui : 

J 6 Cl. Ladies. 7 CL Protocol as. 

I 8 According to Si haarsi hmidt , only mjih* dieiogue.s ao- genuiiu* — 

| Proiag., Fhaedr Syiffp., ApoL, Cyito, P/audv, Rep., Tim., Legy,. 
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C. P. Hermann, Geschi elite and System , &c. (1839) ; A. Bocckh, Unter- 
siuhungen (1852); Ed. Zeller, Geschichte der gr. Philosophic; Fr. 
Lberweg, U ntevsuchiingcn (1801); S. Ribbing, Genetic ho Darstcllung 
(1803) ; Fr. Suscmihl, Genetischc Entwic Idling (1855 1898) ; E. Alberti, 
Cast und Ordnung (1804); C. Schaarschmidt, Die Sammlung dcr 
platonischc n Sc hr if ten (1809); Al. Vermehren, Plat. Studini (1870) ; 

D. Feipers, Enter suchungcn it her das System Platons , Toil i., “ Die 
Erkenntni -stheorie '' (Leipzig, 1874); Apclt , JJc i tni gc zur Gesihichte 
der gnechisehen Philosophien; L. Spcngcl, Isocrates nnd Platon 
(1803); A. Krolin, Die platonischc Prage (1878); L. Tcichmiillcr, 
Litevarische I-'ehder (1881); 11 . Bomtz, Platonischc Studicn (especially 
valuable) (1880); E. Fllodcrer, Socrates and Platon (1899); 11. 
Windeiibaml, Platon (1900) ; C. Kilter, U nlersuchungen; Th. Gvmiperz, 
Platonischc Aufsdtze : Griechisclie Denkcv , vol. ii. ; P. Natorp, PI. Idecn- 
lehre (1903); C. Ritter, Platon: sent Lcben , seine Schv if ten, seine 
Lehre (1909), vol. i.; and Sene I r ntcrsuchungcn (1910). Ollier refer- 
ences will be found in the volumes named. French : V. Cousin; 
I. H. Martin, Etudes stir la Timie (1841). Italian : Felice Toeco. 

Dictionaries AND Indices. -Mitchell's Jndcx to Plato; F. Ast, 
l exicon f'latonicum; E. Abbott, Index to Plato (English, 1875). 

On the MSS. — See especially Bekker’s edition; Gaisford's Lee - 
tumes platonicac (1820); M. Schanz’s edition with critical notes; 
Jowett anti Campbell's Republic , vol. ii.; J. Burnett’s Oxford 
edition. The important Codex Clarhutmis in the Bodleian binary 
h;is been reproduced in facsimile, with a prelace by T. \V. Allen 
(1898-1899). (L. C.) 

PLATO, Athenian comic poet of the Old Comedy, flourished 
between 42S 3S9 B.c. According to Suidas, he was the author 
of thirty comedies. Some of these deal with political matters. 
Such were the Clcophon and Hyperbolas, directed against the 
well-known demagogues, and the Symmachia , referring to a 
coalition formed by Nidus, Alcibiades and Phaeax to get rid 
of Hyperbolas by ostracism. Ilis later plays treat the vices 
and failings of mankind in the spirit of burlesque and parody. 
Such were the Sophi slaty akin to the Clouds of Aristophanes; 
the Cimsias, an attack on a contemporary poet; the Festivals, 
satirizing the useless expenditure and extravagance common on 
such occasions; mythological subjects Adonis , Europe , lo, 
the Ants (on the Acginetan legend of the change of ants into 
men); Phaon , the story of the Lesbian ferryman, who was 
presented by Aphrodite with a marvellous ointment, the use of 
which made women madly in love with him. 

See T. Kock, Comicormn atticovum fragments, i. (1880); A. 
Meineke, Poetarum comicorum graecorum fiagmenta (1855). 

PLATON, LEVSHIN (1737-1812), Russian divine, was born at 
Chashnikovo near Moscow, and educated in the academy of 
that city. In 1763 the empress Catherine 11. invited him to 
instruct her son Paul in theology, and he became one of the 
court chaplains. Three years afterwards Platon was appointed 
archimandrite of the monastery of the Trinity (Trnitskava 
Lavra) near Moscow, in 1770 archbishop of Tver, and in 17S7 
archbishop of Moscow and metropolitan. He died in 1812, one 
of his last acts having been to write an encouraging letter to 
the emperor Alexander I. in view of the French invasion. 
Platon was a brilliant and learned man, and the author of several 
works which enjoyed a high reputation in their time, including 
A Short History of the Russian Church , which has been translated 
into English. 

PLATONIC LOVE, a terjp commonly applied to an affectionate 
relation between a man and a woman into which the sexual 
element does not enter. The term in English goes back as far 
as Sir William Davcnant’s Platonic Lovers (163b). It is derived 
from the conception, in Plato’s Symposium, of the love of the 
idea of good which lies at the root of all virtue and truth. 
Amor platouicus was used, e.g. by Marsilio Fieino(i5th century), 
as a synonym for amor socraticus, referring to the affection 
which subsisted between Socrates and his pupils. 

PLATOON (Fr. prloton , from Fr. pelote , a ball or pellet; cf. 
Ger. Hauje , heap), a small group of soldiers. In the early 
17th century it was a definite tactical unit of infantry, corre- 
sponding to the modern section or half company. In the 18th 
century the battalion, irrespective of its organization into 
companies, was told off on parade into six, eight or ten platoons 
of equal strength. “ Platoon fire ” was the svstematic and 
regulated fire of platoon volleys, the platoons firing one after 
the other. Hence a “ platoon ” sometimes means a volley. 


The fire of a long line of infantry was as a rule conducted on the 
same principles, each battalion of the front line employing 
platoon fire, which is often picturesquely described as a “ rolling 
nfatoon fire/’ or “ rolling volleys." The word is obsolete in 
the British army, but is used in the United States, and, in various 
forms, in the armies of Prance and other Latin nations. 

PLATT, THOMAS COLLIER (1833-1910), American politician, 
was born in Owcgo, Tioga county. New* York, on the 15th of July 
1833. lie studied in 1849-1852 at Yale, from which lie received 
the honorary degree of A.M. in .1876. He made money in lumber- 
ing out West, and returning to Owcgo became a banker and 
railway director, lie helped to organize its Republican party in 
Tioga county, and in 1873-1877 was a representative in Congress. 
In 1877 he was chairman of the state Republican Convention at 
Rochester. On the 18U1 of January 1881 he was elected United 
States senator, but resigned, with his colleague, Roseoe Conkling, 
on the 1 6th of May following, chiefly because President Garfield, 
in spite of their protest, had appointed as collector of the port 
of New York, Judge William H. Robertson, a political opponent. 
Within ten years he became the acknowledged Republican 
“ boss ” of the state, and lie again served in the United States 
Senate from 1897 to 1909. Put his power waned steadily after 
about 1903. He died in New York City on the 6th of March 
1910. . 

PLATTE (so named, from the French, because of its shallow- 
ness), or Nkuraska, a river system of Colorado, Wyoming and 
Nebraska, tributary to the Missouri river, which it enters 
immediately north of Plattsmouth, Nebraska, 18 m. below 
Omaha, in about 41 0 3' N. lat. Including the North Platte it 
is about i)oo m. long from its headwaters, with a drainage 
I basin for the entire system of 90,000 sq. m. The Platte proper 
, is formed by the junction of the North Platte and the South 
i Platte, sometimes called the North and South Forks of the 
Platte, immediately below the city of North Platte in Lincoln 
county, Nebraska. The North Platte and South Platte rise 
respectivclv in North Park and South Park in Colorado. The 
l tributaries of the main stream all flow in from the north; the 
; most important being the Loup, which empties immediately 
east of Columbus in Platte county, and tju* Elkhorn, which 
joins the Platte in Douglas county, due west of Omaha. 

See ]. C. Stevens Surface U’atrr Supply of Nebraska (Washington, 
1909). • 

PLATTNER, KARL FRIEDRICH (1800 1858), German 
metallurgical chemist, w r as born at Kleinwaltersdorf,* near 
| Freiberg in Saxony, on the 2nd of January 1800. Ilis father, 

I though only a poor working miner, found the means to have 
him educated first at the Bergsehule and then at the Berg- 
, akademie of Freiberg, and after he had completed his courses 
there in 1820 he obtained employment, chiefly as assay er, in 
: connexion with the royal mines and metal works. Having taken 
up the idea of quantitative mouth-blow pipe assaying, which was 
then almost unknown— except that E. 1 larkort (1797-1835) in 
1827, while a student in Freiberg Academy, had worked out a 
blowpipe assav for silver— he succeeded in devising trustworthy 
methods for all the ordinary useful metals; in particular his 
modes of assaying for nickel and cobalt quickly found favour with 
metallurgists. He also devoted himself to the improvement 
of qualitative blowpipe analysis, and summed up his experience 
in a treatise Die Probicrkunst mil dan Lothrhor (1835), which 
became a standard authority. In 1840 he was made chief 
of the roval department of assaying. Two years later he was 
deputed to complete a course of lectures on metallurgy at the 
Bcrgakademie in place of W. A. Lampadius (1772 1842), whom 
he subsequently succeeded as professor. He died at Freiberg 
on the 22nd of January 1858. 

In addition to manv memoirs on metallurgical subjects lie also 
published Die nietallurgisrhrn Rostprnrrsse • theoretisch hetrachtet 
(18.50), and posthumously Vorlcsungcn Tiber allgemeine Hiittenkunde 
(i 89 o). 

PLATTSpURG, a city, port of entry and the county-seat of 
Clinton county. New York, U.S.A., situated on the west shore 
of Lake Champlain, at the mouth of the Saranac River, 168 m. 
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(by rail) N.N.F. of Albany. Pop. (1890), 7010; (1900), 8434, 
of whom 1053 were foreign-born; (1910, census), it,t 38. It 
is served by the Delaware & Hudson railway, and has steamer 
connexions with lake ports. Its situation in the region of lakus 
and mountains and its delightful climate have made it a summer 
resort. Among its institutions are the Samuel K. Vilas Home 
(for aged and infirm women); the Home for the Friendless of 
Northern New York (1874), for the rare of homeless children; 
the Plattsburg State Normal and Training School, the D’You- 
ville Academy for girls (founded in i860, chartered in 1871), 
under the direction of the Grey Nuns; the College St Pierre 
(Roman Catholic, 1903), and the Champlain Valley Hospital. 
The barracks, about a mile away, is an important military post. 
Cliff Haven, 2 m. south, is the seat of the Catholic summer 
school. Plattsburg has a fine harbour and is the port of entry 
of the Champlain customs district; in 1909 its exports were 
valued at #15,169,502 and its imports at §8,167,527. Among 
the city’s manufactures are lumber, wood pulp, paper, shirts, 
sewing-machines and automobiles. The total value of the 
factory products in 1905 was $1,056,702. 

Plattsburg was incorporated as a village in 1795, and derived 
its name from Zephaniah Platt (1740 1807), who had led a 
colony of settlers to this place from Long Island; it became a 
city in 1902. About Valcour Island (5 m. south-east of Platts- 
burg), on the nth of October 1776, a British fleet under Captain 
Thomas Pringle and an American flotilla under Benedict Arnold 
engaged in the first conflict between American and British 
fleets, the British being victorious. On the outbreak of the 
War of 1812 the village became the headquarters of the American 
army on the northern frontier. On the nth of September 
1814, in Plattsburg (or Cumberland) Bay, Captain George 
Downie, commanding a British flotilla, was defeated by an 
American flotilla commanded by Commodore Thomas Mac- 
donough, losing his life in the engagement (see Champlain, 
Lake). 

PLATTSMOUTH, a city and the county-seat of Cass county, 
Nebraska, U.S.A., 9 siluatcd in the valley and on the bluffs of 
the Missouri river near the mouth of the Platte. Pop. (1900), 
4964, of whom 979 were foreign-born. It is served bv the 
Chicago, Burlington & Quincy, and the Missouri Pacific railway 
systems. There are railway car-shops, and a considerable trade 
is done in grain and cattle. A trading-post licensed by the 
United States government was opened here in 1853, and a town 
plotted in 1854. Plattsmouth was first incorporated as a city 
in 1855, being one of the oldest settlements and cities of the 
state. 

PLATYELMIA, a phylum of the animal kingdom which 
comprises three classes, the Planarians. Trematodcs ( q.v .) and 
Cestodes. It is the group of animals in which the act of creeping 
has first become habitual. In association with this movement 
in a definite directum the body has become vermiform and 
bilaterally symmetrical. One end of the body, through contact, 
during locomotion, with fresh tracts of medium and other forms 
of stimuli, has become moit specialized than the rest, and here 
the nervous system and sense-organs are more densely aggregated 
than elsewhere, forming a means of controlling locomotion and 
of correlating the activities of the inner organs with the varying 
stimuli that impinge upon the body. 'Ihe form and habits of 
the group vary widely. The Planarians are free-living animals, 
the Trematodes are parasitic upon and within animals, and the 
Cestodes are wholly cndnparasitic. 

Structure . — Thechbf features which Platyelmia possess in common 
arc the following, 'flic bodv is not mctamcrically segmented and is 
composed of a muscular tunu covered externally by a more or less 
modified cellular layer. Within this muscular tube lies a parenchy- 
matous tissue which mav be uniform (Cestodes) or differentiated into a 
central or digestive, and a peripheral portion (some Turbellaria), or 
finally the central portion becomes tubular and forms the digestive 
sac (Trematodes), while the peripheral portion is separated from it 
by a space lined in some forms bv a flattened epithelium (most 
Planarians). It is characteristic of the group that the mouth should 
be the only means of ingress to and egress from the digestive sac and 
that no true perivisceral space or coelom exists in the sense in which 
fermc are used in higher In vrrti Ureter The r>eriohernl nnren- 


chyma gives rise to protonephridia, that is to coiled tubes commen- 
cing in pyriform ceils containing a flame-like bundle of cilia and 
provided with branched outgrowths, and communicating with the 
exterior by long convoluted canals which open at the surface of the 
body. These protonephridia are the excretory organs. The nervous 
system, though centralized at one end of the body, contains diffused 
nerve-cells in the course of its tracts, which are disposed in two or 
more longitudinal bundles interconnected by transverse bands. 
The Platyelmia are hermaphrodite and the reproductive organs are 
complex. The male organs consist of paired testes communicating 
by delicate canals with a pint r visible penis. This organ is generally 
single but sometimes paired anti occasionally multiple. It is fre- 
quently armed with spines, hooks or stylets, and is further compli- 
cated by the addition of a nutritive secretion (Ihe prostate gland) 
which may open at its base or pass separately by a special duct to 
the exterior. There is some reason to believe that this complicated 
and variable apparatus is used for stabbing the body of another 
animal and that beginning as a weapon for catching prey it has 
become modified for hypodermic impregnation and only gradually 
adapted for insertion into the bursa copulatrix. The female organs 
are no less complex. They consist of solid or tubular ovaries which 
may be single, double or multiple. In the majority of Platyelmia 
the primitive ovary becomes divided into fertile and sterile portions, 
i.e. into distinct ovarian and vitellarian regions. Tlie yolk prepared 
by tlio latter is conducted by one or more specialized ducts to the 
oviduct and the point of union is distinguished by the opening ol 
a " shell-gland " which secretes a membrane around the conjoined 
mass of ovum and yolk. From this junction there proceeds an 
oviduct or “ uterus ” (paired or single) which before opening to the 
exterior expands to form a muscular protrusible pouch — the bursa 
copulatrix. Frequently also from this junction of the ovaria and 
the vitellaria a median tube is given off which either opens to the 
exterior or into the intestine, in the latter case it appears to serve as 
means of conveying superfluous yolk to the; gut, where it may serve 
as food. 

Inter n lutionships . — The inter-relationships of the three members 
of the Platyelmia are of a more doubtful nature than is the unity 
of the phylum. The Turbellaria undoubtedly form the most primi- 
tive division, as is shown by their free-living habits, ciliation and 
sense-organs. The Trematodes are somewhat modified in accord- 
ance with their ecto- or endoparasitic life, but they exhibit such a 
close similarity of structure with the Turbellaria that their origin 
from Planarians can hardly be doubted, and indeed Ihe Temnoeepha- 
loidca (see Planarians) form an almost ideal annectant group link- 
ing the cctopuiasitio Trematodes and Rhabdocoel Planarians. The 
( Ystodcs, however, art 1 connected by no such intermediate forms 
with the other Platyelmia. Their adaptations to parasitic life in 
vertebrate animals appear to have involved such modifications of 
structure and development that their affinities are quite problemati- 
cal. The entire absence of any trace of a distinct alimentary tract, 
the loss of true regenerative power, the peculiar gametic segmenta- 
tion of the body into hundreds of " proglottides " budded off from 



(From Camcrirf^? Yti/ur.t l ///story, vol. it. , “ Worms, Xrc.,*' by permission 
Mncmilkiil & Co., Ltd.) 

Fio. i.— Free-swimming Larva (Muller's Larva) of a Polyclad 
Planarian to illustrate the trochospherc-hypo thesis of the; origin of 
Platyelmia. The larva is seen in optical section, and its dis- 
tinguishing feature is the ciliated lobed band ( vl , si, dl), which 
corresponds to the pre-oral ciliated band of a trochospherc-larva. 
It is here drawn out into eight processes, of which six arc shown, 
their continuity being expressed by the dotted line. 

hr, Brain. « mg. Stomach. 

dr. Glands. n, Nerves. 

ep. Epidermis ph. Pharynx. 

«li » Mnill h P-iri’m/’liimv. 
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one extremity, and the absence of any morphologically distinct 
anterior extremity, are adaptations to the wholly parasitic life of this 
class. Their structure is similar to that of Trematodes, from which 
in the opinion of most zoologists they have been derived. 

Affinities . — As the Turbellaria (Planarians) arc the most primitive 
division of 1 he Tlatyclmia, the problem of the affinities of this phylum 
resolves its< If into that of the relationships of the Turbellaria. With 
regard to the origin of this class two divergent views arc still held. 
On the one hand the Turbellaria are considered to be an offshoot 
of the early Coelomate stock, on the other thev are held to be 
descendants of a simpler two layered stock. The former hypothesis 
with its variants may be called the Trochospherc-hypothcsis, the 
latter the Gastraca-hypothesis. The Troehospheredivpo thesis (2), 
(3) is based chielly on the occurrence in certain Polyclad Turbellaria, 
ol a larval form (Muller's larva) which is comparable to a certain 
stage (pro-(rochula) in the development of the Trochosphere-larva. 
This Trochosphere is the characteristic larva of Mollusca, Annelida 



Tig. 2. — Dorsal view of Coclnplana to illustrate the similarity 
between Ctenophora and Turbellaria (XiJ). The branched intes- 
tine (6) is drawn on one side of the animal only; it opens to the 
exterior by means of a pharynx (not shown). The mouth is shown 
by the line surrounding the otolith ( 0 T) in the centre. The mouth 
is ventral, the otolith dorsal. The two branched tentacles ( 77 *) 
are seen partially extruded from their sheaths (I S ) ; when fully 
extended they exceed the diameter of the animal five or six times. 
The short tentacles ( 1 ) are drawn on one side only. Coe l op hot a 
has been found in shallow water in the Red Sea and on the. coast 
of Japan. Ctenophora possess two similar long branched tentacles, 
a ventral mouth and dorsal otolith. 


and some Gephyrca; and the Rot if era appear to remain throughout 
life as modified Trochospheres. it is a top-shaped, free-swimming 
organism provided with a preoral band of cilia, an apical sense- 
organ, a simple gut, protonrphndia and schizocoelc. The impor- 
tance of this resemblance between the Poly clad larva and IheTrocho- 
sphere-larva of higher invertebrates is increased if the widely adopted 




(,\ft ,jr F. F. Srhnlt/e, Kt??. P truss Aktui. ,icr Wissenschnft . I’criin, 1891.) 

Rig. 3. — Trichoplax adhaerens, an organism considered, on the 
Gastraea-hypolhesis, to be closely allied to the progenitors of the 
Platyelmia. (The recent work by Krumbach [Zoolog. Anzeiger, 1907, 
xxxi. 450] serves to show that Trichoplax is the planula-larva of a 
Ilydromedusa.) 

A, a small specimen drawn from life (x 20). The spherical 
granules (C) are probably gland-secretions; the dark bodies ( Z ) 
are probably xanthellac, i.e. algal cells living in association with 
the animal. 

B, a specimen undergoing fission (x 20). 

C, part °f a vertical sect ion ( x 500 ) . 

l).Ep, The dorsal epidermis. !'.£/>, Ventral epidermis. The 

C. Refringcnt corpuscles. hRir-likc processes are 

PC, Parenchymatous cells. cilia. 


view (held on other grounds) that the Polyclads arc the most primi- 
tive of the Turbellaria. is soundly based. The? grounds for this 
view are the radial symmetry of several Polyclads and the supposed 
origin of gonads and excretory flamc-cells from the walls of gut, the 
occurrence of ncmatocysts in Anonymus, one of the most radially 
constructed Polyclads, and lastly the presence of two peculiar 
animals Ctenoplana and Coeloplana, which suggests a transition from 
Ctenophora to Polyclads. At the present time, however, none of 
these grounds can be said to possess so much force as they did some 
years ago (,|). The argument has come to rest on the agreement 
between the cell-lineagc of Polyclads and that of certain Mollusca 
and Annelids. This resemblance is considered by Hubrecht (5) 
to give reason for concluding that the Polyclads arc an offshoot, and 
possibly a degenerate offshoot, from the early Coelomate stock. 

The Gastraca-hypothesis is founded on quite other considerations. 
In effect (0) it traces the Turbellaria to small two-layered organisms 
consisting of ail outer ciliated epidermis and a central syncytial 
tissue. Such an organism is found in the peculiar Trichoplax, 
Lohmanniella , tVrc. The early stages of most animals pass through 
such a stage, which is known as a " planula." From such begin- 
nings the evolution of the Turbellaria leads first through the Acoelous 
forms in which the central syncytium is partly differentiated 
into digestive, muscular and skeletotropliic tissue, then to the 
more specialized Khabdocoela, and so through the Alloeococla 
to the Triclads and finally to the Polyclads. The careful study of 
the development of one Acoelous form and of certain Kliabdocoels 
has strengthened this hypothesis by showing that no definite entcron 
or gut is at first laid down, but that certain embryonic syncytial 
tracts become digestive tracts, others excretory, others again muscu- 
lar. The study of Kliabdocoels (7) has led to the important discovery 
that the rudiment of the gonads and that of the pharynx are the 
first organs to appear, and that the alimentary sac arises inde- 
pendently of them. This segregation of the germ cells and their 
independence of the intestinal sac is an indication that the origin of 
these cells is not coclomic nor enteric, and until wc possess further 
information as to the evolution of the complex genitalia of the higher 
Turbellaria we cannot hope to understand the presence of such 
highly modified structures in animals of an otherwise low grade or 
organization. 

Literature. - Recent discussions of the affinities of the Platy- 
elmia will be iound in (1) A. Sedgwick, Textbook of Zoology. (1898), i. 
212; (2) Hatschck, Lrhrhitch dev Zoologic (1891), pp. 316-326; (3) 
A. Lang, Die Trophocoel Theorie (Jena, 1903); (,|) K. Kay Lankcster, 

7 ; catise on Zoology (1900), pt. ii. Introduction and ch. vii. pp. 15 
19; (5) A. A. \V. Ilubrecht, Jcnaischc Zeitschrift fiir Nalurwissen- 
schaft (i9°5), pp. 151-176; (0) Von Gratf, Die Aelita, p. 519 (Leipzig, 
1S91). Fur the development of Khabdocoelida see (7) Brcsslau, 
Zeitschrift fur wissenschaftliche Zoologic (1904), vol. 76. m 

(F. W. Ga.) 

PLATYPUS. The duck-billed platypus ( Platypus anatiuus) 
was the name assigned to one of the most remarkable of known 
animals by George Shaw (1751-1813), who had the good fortune 
to introduce it to the notice of the scientific world ir* the 
Naturalist's Miscellany (vol. x., 1799). In the following year it 
was independently described by Blumenbach ( 1 'oigts Magazin, 
ii. 205) under the name of Ornillwrhynchus paradoxus, Shaw’s 
generic name, although having priority to that of Blumenbach, 
could not be retained, as it had been used at a still earlier time 
(1793) by Hcrbst for a genus of ( oleoptera. Ontithorhynchus 
(Gr. opi'is, opi-iO os, bird, and pvy\os, bill) is therefore now 
universally adopted as the scientific designation, although 
duck-billed platypus (Gr. 7 rAarrs, flat, and 77-or?, foot) may be 
conveniently retained as a vernacular appellation. By the 
colonists it is called “ water-mole, but its affinities with the 
true moles are of the slightest and most superficial description. 

The anatomical differences by which the platypus, and its 
only allies the echidnas, are separated from all other mammals, 
so as to form a distinct sub-class, are described in the article 
Monotkemata, where also will be found the main distinctive 
characters of the tw r o existing representatives of the group. It 
is there stated that the early stages of the development of the 
young are not yet fully known. Sir R. Owen, and later E. B. 
Poulton, showed that the ovum of the platypus was large 
compared with that of other mammals, whilst \V. H. Caldw'ell 
showed that it was filled with yolk, and finally established the 
fact that Platypus as well as Echidna is oviparous. Two eggs 
are produced at a time, eac h measuring about three-fourths of 
an inch in its long and half an inch in its short axis, and enclosed 
in a strong, flexible, white shell. 

The platypus is pretty generally distributed in situations 
suitable to its aquatic habits throughout the island of Tasmania 
and the southern and eastern portions of Australia. 
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The length of the animal when full grown is from iS to 20 in. 
from the extremity of the beak to the end of the tail, the male 
being slightly larger than the female. The fur is short, dense 
and rather soft to the touch, and composed of an extremely 
fine and close under-fur, and of longer hairs which project 
beyond this, each ol which is very slender at the base, and 
expanded, flattened and glossy towards the free end. The 
general colour is deep brown, but paler on the under parts. The 
tail is short, broad and depressed, and covered with coarse hairs, 
which in old animals generally become worn off from the under 
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surface. There are no true teeth in the adult, although the 
young possess a whi< h are shed after being worn down by 
friction with food and sand, their purposes being afterward 
staved by horny prominences, two on each side of ca»'h jaw — 
those in the front narrow, longitudinal, sharp-edged ridges, and 
those behind broad, flattened and rnolariform. The upper 
surface of fhe lateral edges of the mandible has also a number of 
parallel fine transverse ridges, like those on the bill of a duck. 
In tlie cheeks are tolerably capacious pouches, which appear to be 
used as receptacles for food. 

'Hie limbs are strong and short, each with five well-developed 
toes provided with strong claws. In the fore feet the web not 
only fills the interspaces between the too, but extends consider- 
ably beyond the ends of the long, broad and somewhat flattened 
nails, giving great expanse to the foot when used fur swimming, 
though capable of being folded back on the palm when the 
animal is burrowing or walking on the land. On the hind foot 
the nails are long, curved and pointed, and the web extends 
only to their base. On th^heel of the male is a strong, curved 
sharply pointed, movable horny spur, directed upwards and 
backwards, attached by its expanded base to the accessory bone 
of the tarsus. This spur, which attains the length of nearly an 
inc h, is traversed by a minute canal, terminating in a fine longi- 
tudinal slit near the point, and connected at its base with the 
duct of a large gland situated at the back part of the thigh. 
The whole apparatus is so exactly analogous in structure to the 
poison-gland and tooth of a venomous snake as to suggest a 
similar function, and there is now evidence that it employs this 
organ as an offensive weapon. 

The platypus is aquatic in its habits, passing most of its time 
in the water or close to the margin of lakes and streams, swim- 
ming and diving with the greatest ease, and forming for the 
purpose of sleeping and breeding deep burrows in the banks, 
which generally have two orifices, one just above the water 
level, concealed among long grass and leaves, an*l the other 
below the surface. The passage at first runs obliquely upwards 
in the bank, sometimes to a distance of as much as 50 ft., and 
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expands at its termination into a cavity, the floor of which is 
lined with dried grass and leaves, and in which, it is said, the 
eggs are laid 1 and the young brought up. Their food consists 
of aquatic insects, small crustaceans and worms, which are 
caught under water, the sand and small stones at the bottom 
being turned over with their bills to find them. They appear 
at first to deposit what they have thus collected in their check 
pouches, and when these are filled they rise to the surface and 
quietly triturate their meal with the horny teeth before swallow 
ing it. Swimming is effected chiefly by the action of the broad 
forepaws, the hind feet and tail taking little slum* in locomotion 
in the water. When asleep they roll themselves into a ball, as 
shown in the figure. In their native haunts thc> are extremely 
timid and wary, and very difficult to approach, being rarely 
seen out of their burrows in the daytime. Air .V. B. Crowther, 
who supplemented the often-quoted observations of I)r George 
Bennett upon the habits of these animals in confinement, 
states : “ They soon become very tame in captivitv ; in a few days 
the young ones appeared to recognize a call, swimming rapidly 
to the hand paddling the water; and it is curious to see their 
attempts to procure a worm enclosed in the hand, which they 
greedily take when offered to them. 1 have noticed that they 
appear to be able to smell whether or not a worm is contained 
in the closed hand to which they swim, for they desisted from 
their efforts if an eniptv fist was offered.” (W. H. P. ; H. Sc.) 

PLAUEN, a town of Germany, in the kingdom of Saxony, on 
the W'eisse Elster, bo m. south of Leipzig, on the railway to lluf 
and Alunic h and at the jum lion of lines to Lger and Gera. Top. 
(1890), 47,007 ; (1000), 73,89 j ; (1905), 105,383. It was formerly 
the capital of Vugtland, or Voigt land, a territory governed by 
the imperial vogt, or bailiff, and this name still clings in popular 
speech to the hilly district in which the town lies. Of its three 
Evangelical churches the most prominent is the fine Gothic 
church of St John, with twin spires, which was restored in 1886. 
Other buildings of note arc the town hall, dating from about 
1550; and the old castle of I Iradschin, now used as a law court. 
Plauen is now the chief place in Germany for the manufacture 
of embroidered white goods of all kinds, for the finishing of woven 
cotton fabric's, known as Plauen goods, and for the making of lace. 

Plauen was probably founded by the Slavs. First mentioned 
in 1122, it passed under the authority of Bohemia in 1327 and 
came to Saxony in 1466, remaining permanently united with the 
electorate since 1569. The manufacture of white goods w T as 
introduced by Swabian, or Swiss, immigrants about 1570. The 
advanc e in its material prosperity has been especially rapid since 
the; incorporation of Saxony in the German Zollverein. 

Sue Fiedler, Die Statlt lHauen im Vogtland (Plauen, 187.1), and 
Jieitrage zuv Gcschichte tier Stadt Plauen (Plauen, 1876); Metzncr, 
Tuhrcr (lurch Plauen (1903); and l he publications of the Alter - 
tumsvercin zu Plauen (1875 scq.). 

PLAUTUS, TITUS MACCIUS (originally perhaps Maccus; 
cf. Asin. Prol. 11), the great comic dramatist of ancient Rome, 
was born at Sarsina in Umbria according to the testimony of 
Test us, w ho ('ails him Umber Sarsinas, and Jerome. The date 
of his death was 184 b.c. (('hero, Ur ulus , xv. 60). The date 
of his birth depends upon an inierence based on the statement 
of Cic ero (Dc saiectulc , xiv. 50) that he was an old man when he 
wrote his Truculentus and Pscudolus. The latter play was 

1 Some doubt has been expressed as to whether the eggs arc 
extruded or hatched within the body. At a scientific meeting of 
the? Zoological Society of London, on the 17th of December 1901, 
Mr Oldfield Thomas read a letter from Mr (i. Metcalfe, who had 
lived many years in a region inhabited by these animals. He had 
made special inquiries of the authorities of the Sydney, Melbourne, 
Brisbane and Hobart museums, and published questions in the 
newspapers, but no evidence has reached him that the eggs of 
Ornithorhyncus have ever been obtained except bv the dissection of 
the mother. Mr Thomas laid stress on what had been advanced 
on the other side Uy Mr ( aid well ( Philosophical Transactions, 
clxxviii. 403), Professor Spencer ( Nature , xxxi. 132) and Mr J. 
Douglas Ogilby (Catalogue of Australian Mammals, p. 1, Sydney. 
1902), but expressed the hope “ that# further inquiries might be 
made by naturalists in Australia as to the actual finding of such 
eggs in the burrows, so that tins most interesting point might 
be finally settled." 
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produced in iqr n.r. ; hence we get 254-25T b.c. as the approxi- 
mate date of his birth. The only record that we possess as to 
his life is that contained in Aulus Gellius iii. 3, 14 (based on 
Varro), the historical character of which is doubted by Leo 
( Plautinische Forschungen , p. 60 sqq.). According to this 
statement he left his native town at an early age and settled at 
Rome, where he got employment in a theatre, though it is not 
dear in what rapacity. The words of Gellius in 0 peris artificum 
scaenicorum, are interpreted by F. Marx as indicating that 
Plautus was a member of the theatrical stall of Livius Andro- 
nicus. At Rome he saved a little money, and embarked on 
some mercantile enterprise, probably abroad. Having lost his 
money he returned to Rome penniless, and was driven to support 
himself by manual labour in a mill (cum ... ad circumagendas 
molas quae trusatiles appellantur 0 per am pistori locasset ); and in 
this pistrimtm he wrote three of his plays (the Saturio , the 
Addietus and another). The main body of his works belongs, 
so far as can be ascertained from the scanty evidence which we 
have, to the latter half of his life; 206 B.c. is the approximate 
date of the Miles gloriosus ; of. line 211 seq., quoi bini custodes 
. . . occubant (present tense), which alludes to the imprisonment 
of Naevius, an event which cannot be proved to be earlier than 
206 b.c. The defects of construction and the absence of “ can- 
tica ” in the Miles also point to this as one of his early plays. 
On the other hand it is hardly likely that all his comedies (which 
greatly exceeded in number the extant twenty) were produced 
during the last twenty years of his life. Radermaeher assigns 
the Asinaria to a date as earlv as 212 b.c. Of the extant plays 
the Cistrllaria and the Stichus must be associated with the 
Miles as comparatively early works; for the former was clearly 
produced before (though not long before) the conclusion of the 
Second Punic War, see 1 . 20 1 seq.; and the Stichus is proved by 
its didascalia to have been produced in 200 b.c. The Pseudolus 
and the Truculentus fall within the last seven years of his life. 
The dates of the rest of the extant pla>s, here given in alpha- 
betical order, are quite uncertain, namelv, Amphitruo , Aulularia , 
Bacehides , Captivi , Casina, Curculio , Kpidicus , Mctiaerhmi , 
Mercator (probably later than the Rudrns , as shown by F. Marx), 
Moslellaria , Persa , Poenulus , Rudrns , Trinummus (later than 
194 b.c.; ef. novi aediles in 1 . 990). Of the l idularia we possess 
onlv the fragments contained in the Codex Ambrosianus. 

The plays of Plautus are all based on Greek originals. 1 To 
what extent he is dependent on these originals, and how far he 
departed from them, we shall perhaps never know exactly. Put 
such evidence as we have points to a pretty close imitation on 
the part of the Roman poet : there are passages in which he 
does not hesitate to take over from his originals allusions which 
can hardly have been intelligible to a Roman audience, e.g. the 
reference to Stratonicus, a musician of the time of Alexander 
the Great (Rudrns, 932); and in the delineation of character 
we have no reason to suppose that he improved on his models 
(cf. Aul. Gell. ii. 23). Kven the prologues, which later 
researches have shown to be in the main by the hand of Plautus 
himself, though certain passages were clearly added at a later 
date, e.g. Cas. prol. 5-20, may in most cases have formed part 
of the Greek original. PTautus must therefore be regarded as 
primarily a translator or adapter, so far as our present knowledge 
goes. Where he varies his plot on lines of his own by amalga- 
mating the plots of two distinct Greek comedies (e.g. in the Miles 
and the Poenulus) the result is generally not happy; and the 
romanization of the plays bv way of allusions to towns in Italy, 
to the streets, gates and markets of Rome, to Roman magistrates 
and their duties, to Roman laws and the business of Roman 
law-courts, banks, eomitia and senate, &c., involves the poet 
in all the difficulties of attempting to blend two different civiliza- 
tions. The inconsistency of his attitude is shown by his use, 
side by side, of the contemptuous expressions barbarus (applied 
to the Romans) and pergraecari (applied to the Greeks). In 
some passages the poet seems to take delight in casting dramatic 
illusion to the winds (e.g. % Pseudolus, 720; Poenulus , 550). 

1 See further P. E. Legmmt, Daos : tableau de la corned ic crecque 
pendant la ptriode dUe nouvelle (1910). 


But as a translator Plautus is nothing less than masterly. 
His'command of the art is such that his plays read like original 
works, and it may be at least said that some of his characters 
stand out so vividly from his canvas that they have ever since 
served as representatives of certain types of humanity, e.g. Euclio 
in the Aulularia , the model of Molidre’s miser. Alliteration, asso- 
nance, plays upon words and happy coinages of new terms, give 
his plays a charm of their own. “ To read Plautus is to be once 
for all disabused of the impression that Latin is a dry and unin- 
teresting language ” (Skutsch, in Die Cullur der Cegemvart; 
T 9°5). It is a mistake to regard the Latin of Plautus as 
“ vulgar ” Latin. It is essentially a literary idiom, based in 
the main upon the language of intercourse of the cultivated 
Roman society of the day (cf. Cic. De oratore , iii. 12, 45); 
though from the lips of slaves and other low persons in the 
plays we no doubt hear expressions which, while they are quite 
in keeping with the characters to whom they are allotted, would 
have shocked the ears of polite society in the 2nd century b.c. 

The characters in his plays are the stock characters of the new 
comedy of Athens, and they remind us also of the standing figures 
of the Fabulae atellanae (Maccus, Bucco, Dossennus, Arc.). 
We may miss the finer insight into human nature and the delicate 
touch in drawing character which Terence presents to us in his 
reproductions of Menander, but there is wonderful life and vigour 
and considerable variety in the Plautine embodiments of these 
different types. And the careful reader will take note of 
occasional touches of serious thought, as in the enumeration of 
the ten deadly political sins (Persa, 555 seq.) and allusions to 
ethical philosophy {Pseud. 972 seq.; Stick. 124; Triu. 305 sqq., 
320 sqq., 363 seq., 447; AW. 767, 1235-1248, See.). Virtue is 
often held up for admiration, and vice painted in revolting 
colours or derided. The plots of Plautus also are more varied 
than those of Terence. We have from him one mythological 
burlesque, the Amphitruo , and several plays dealing with 
domestic subjects like the Captivi , Cistrllaria , Rudrns, Stichus 
and Trinummus \ but most of his plays depend for their main 
interest on intrigue, such as the Pseudolus , Bacehides , Most el- 
lari a. In the Menaechmi and, as a subordinate incident, in the 
Am phi Iruo we have a “ comedy of errors.” 

In one respect Plautus must be regarded as distinctly original, 
viz. in his development of the lyrical clement in his plays. The 
new comedy of Greece was probably limited for the most part 
to scenes written in the metres of dialogue; it remained for 
Plautus, as Leo has shown, to enliven his plays with cantica 
modelled on the contemporary lyric verse of Greece or JlTagna 
Gracria, which was in its turn a development of the dramatic 
! lyrics of Euripides. A new light has been thrown on the 
7 r(ipat<\ii t 'criGvpov of the Curculio ( 147-155) by the discovery of 
j the Alexandrian erotic fragment published by Grenfell and 
j Hunt (Oxford, 1896). The lyrical metres of Plautus are wonder- 
fully varied, and the textual critic docs well not to attempt to 
j limit the possibilities of original metrical combinations and 
| developments in the Roman comedian. Recent investigation 
| has considerably extended the list of his numeri innumeri. 

| Plautus was a general favourite* in the days of republican 
Rome. Cicero, though he found fault with the iambics of the 
Latin comedians generally as abiceti , “ prosaic ” ( Orator , lv. 
184), admired Plautus as elegans , urban us, ingeniosus , faeelus 
( De offic. i. 2 9, 104). To the fastidious critics of the Augustan 
age, such as Horace, he seemed rude (A. Ars Poetiea , 270 274), 
just as Addison declared Spenser to be no longer fitted to please 
“ a cultivated age.” In another passage (Epist. ii. 1, 170-176) 
Horace accuses him of clumsiness in the construction of his plays 
and the drawing of his characters, and indifference to everything 
excepting immediate success : gestit enim minimum, in loculos 
d emitter e , post hoe securiis cadat an recto slct fabula talo. That 
there are many inconsistencies and signs of carelessness in his 
work has been proved in detail by Langen. But that lie found 
many admirers, even in the Augustan age, Horace himself bears 
witness (ibid. 1 . 58), where he says that Plautus was regarded as 
a second Epicharmus : Plautus ad exemplar Siculi properare 
Epicharmi — a passage which is important as suggesting that 
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Plautus was under some obligation to the Sicilian representatives 
of the old Dorian comedy; cf. Varro’s statement (in Priscian 
ix. 32), deinde ad Siculos sc applicavit. It is possible that 
Plautus may have been working on the lines of the old comedy 
in the tell-tale names which lie is so loud of inventing for lWs 
characters, such as Polymachaeroplagides (Pseud. 988), Pyrgo- 
polinices (Mil. 56), Thensaurochrysonicochrvsides (Capt. 285) 
— names which stand in remarkable contrast to the more 
commonplace Greek names employed by Terence. 

In the middle ages Plautus was little regarded, and twelve 
of his plays (Bacchides-Truculcntus) disappeared from view 
until they were discovered (in the MS. called P) by Nicholas 
of Treves in the year 1429. Apparently some early archetype 
had been divided into two volumes, of which only the first 
(containing eight plays, Amphitruo Epidicus) had escaped 
oblivion or destruction. After the revival of learning Plautus 
was reinstated, and took rank as one of the great dramatists 
of antiquity; cf. Shakespeare, Hamlet , 1. ii. 420, where Polonius 
says, The best ac tors in the world . . . Seneca cannot be 
too heavy nor Plautus too light. ’’ 

Manuscripts. — The chief MSS. of Plautus belong to two families, 
which are proved by the errors which thev have in common to he 
descended from a single source (Sicker. Novae quaestiones plan- 
ting r,” 111 Philo! ovus suppl. xi. 2; 1908) : (i.) that represented by the 
fragmentary palimpsest of the Ambrosian Library at Milan {A, 
4th century a. n.) f fliscovered in 1ST5 by Cardinal Mai and now acces- 
sible in the Apograph of Sludemund. edited by Seyflert (1889); (ii.) 
that represented by the Palatine MSS. ( P , 10th 12th century), 
viz. D. now in the Vatican, containing all the twenty plays preceded 
by the spurious Querolus; C, now at Heidelberg, containing the last 
twelve plays, i.e. Bacchides-Truculentus ; D, now in the Vatican, 
containing the Amphitruo, Asinaria, Aululaiia . half of the Captivi 
and the last twelve plavs : to the same family belong the following 
h>s important MSS. : E (at Milan), V (at Leiden). J (in the British 
Museum), O (in the Vatican). 

Editions. -The editio princeps, based mainly on a transcript of 
D, was printed at Venice, 1472 : the first scientific text, based on 
B, C and D, was that of Camernrius, completed 1.552. in whose 
steps followed Lambinus (with a commentary which is still useful), 
1579; Taubmann, 1005-1021 ; Parens (a meritorious edition), 1019 
and 1623; Guvet, edited by Mumlles. T058; Gronovius (the 
“ Vulgate "). 1O04-1O84 ; then, after the lapse of more than a century, 
came the editions 01 Bothe, 1809-1811; Naudet. 1830; and Weise, 
18^7 1S48. A new era began with the great critical edition of 
certain plays by Kitsch!, 1818-1854. in which a collation of A was 
used; a revised and completed form of this work was commenced 
bv Kitschl himself and continued by his disciples Gudz, Locwe anti 
Schoell, 1871-189 j : anti of this an entirely rcwiittcn editio minor 
by Goetz and Schoell appeared in i8ch 1890 (continued by a 2nd 
ed. of fasciculus ii. in 1904), which is still the most useful of modern 
editions for a critical study of the text, exhibiting, as it does, the MS. 
tradition with only such emendations as are securely established 
by the results of modern investigation. The other modem editions 
f the text are those of Flcckeiscn (containing ten plays, excellent 
for his time). T859; Rssing (with a commentary), 1875 T8S7. 2nd ed. 
of vol. iii. 1888; Leo (a very important work), 1895-1890; Lindsay, 
1904- 1905. Among modern eth lions of scpaiatc plays with commen- 
taries the billowing are probably the most useful : Amphitruo bv 
Palmer, 1890, and Havel, 1895; Asnuirin bv Gray, 1894; Aulidana 
by Wagner, 1800 and 187O; Captivi bv Brix, nth ed., revised by 
Niemeyer, tqio; an English edition of this work by Sonnenschein 
(with introduction on prosody), 1880; same p»lay by Lindsay (with 
metrical introduction), n#yo\jZpidicus by Gray, 1893; Menaechmi 
by Brix, 4th ed., revised by Niemeyer, 1891 ; Miles glormsus by 
Lorenz. 2nd ed . 188O; by Brix. 3rd ed., revised by Niemeyer. 1901; 
by Tyrrell, 3rd ed., 1894; Mostellaria by Lorenz, 2nd ed., i 8 . 5 ^; bv 
Sonnenschein, 2nd ed., 1907 ; Pseudolus bv Lorenz, 187O; Rudens 
by Sonnenschein, 1891, editio minor (with a mctiical appendix), 
1901; Trinummus (with a metrical introduction) by Brix, 5th ed.. 
revised by Niemeyer. 1907; by Gray, 1897; Tvuculentus by Spengel 
and Studeinund, 1898. 

Criticism. — Good characterizations of Plautus, from the literary 
point of view', are given bv Sellar in his Roman Ports of the Republic, 
and Wight Dutt, in his Literary History of Rome (1909). A summary 
of recent critical works bearing on the text and interpretation is 
given by Seyflert in his admirable reports (in Bursian's Jahres- 
berichte iiber die Fortschritte dry klassischen A Itertumswissenschaft) , 
1883-1885, 1880-1.889. 1890-1894. continued by Lindsay, 1895 
1906. Important contributions to textual criticism are contained 
in Kitschl, Parerga (1845), Neue plautimsche F.xcurse (1809), and his 
collected Opuscula philologica ; Sludemund, Studia in prise os 
scriptores latinos (vol. i. 1873, vol. ii. 1891); Langen. Jieitrage 
(1877) and Plautinische Studien (1880); Leo, Plautimyhv Forsch- 
ungen (1895); Lindsay, Codex Turnebi (1898). Bentley's Plautine 
Emendations were published by Sonnenschein partly in his edition 


of the Captivi (18S0), partly in the Anecdota oxoniensta series 
(1883). 

Metre and Prosody. — The most important treatises (apart 
from those mentioned under “ Editions ") are Miiller, Plautinische 
Prosodie (1809); Spengel, Refotmvorschldge ~ur Metrik dcr lx rise hen 
Vevsarten{i 9 &i ) ; K\otz,Grundziige altrdmischer Metrik (1S90) ; Skutsch, 
Forschungen zur lateinischen (ivammatik and Metrik (1892), lamben- 
kiirzung und Symzese (Satura Viadrina) (1890), coniinued by the 
author in a work called rfpas (1903); Leo, Die plautinischen Cantica 
und die hellenistische J.yrik (1897); Maurenbrechei . Hiatus und 
Verschleifung im alien Latcin (1899); A hi berg, De proceleusmaticis 
( 1 900) , I)e correptione iambica plautina (1901) ; Jacobsolm, Quaesti- 
ones plautinae (1904); Radford, on the ‘‘Recession of the Latin 
Accent" (in Amer. Journ. Phil., 1904), “Studies in Latin Accent 
and Metric" (in Trans. Amer. Phil. Assoc., 1901), “Plautine 
synizesis " (ibid., 1905, continued in Amer. Journ. Phil. t 1900) (a 
work on cognate subjects is promised by Exon) ; Sudhaus, Dcr 
Aufbau der plautinischen Cantica (1909). 

Syntax. — The most recent works bearing on Old Latin syntax 
are Sjogren, 7 . urn Gr branch des Futurftms im Altlateinischen (iy<>0); 
Lindsay, Syntax of Plautus (1907); Sonnenschein, The Unity of the 
Latin Subjunctive (1910). A work by 11 . Thomas, entitled A 
catalogue raisonne of the Subjunctive in Plautus, in support of the 
theory of the unity of origin of the Latin Subjunctive, is announced as 
in preparation. 

Lexica. — The only completed lexicon (apart from the Indices 
of Naudet, 1832, and Weise, 1838) is that of Pareus (2nd cd., 1034). 
New lexica have been begun by Waltzing (1900; apparently not to 
be continued) anti Lodge (1901; in progress). The latter work, 
when completed, will be indispensable. 

Translations anl» Adaptations. —A comprehensive view of 
the influence of Plautus on modern literatures is given by Reinhard- 
stoettner, Spatere Bearbeitungen plant inischrr Lndspicle (188 (>). 
Many adaptations for the Italian stage were produced between the 
years 148b and 1550. the earliest (the Menace hmi) under the direction 
of Ercole 1 ., duke of Ferrara. From Italy the practice spread to 
France. Spain. England and other countries. 

Of English plavs, the interlude called Jack Juggler (between 1547 
and 1553) was based on the Amphitruo, and the lost play called 
the Historic of Error (acted in 1577) wxis probably based on the 
Menaechmi ; Nicholas Udall’s Ralph Royster Duystcr, the first English 
comedy (acted before 1551, tnst printed 1500), is founded on the 
Miles gloriosus ; Shakespeare's Comedy of Errors (about 1591) is an 
adaptation ol the Menaechmi ; and his Fal stall mav be regarded 
as an idealized reproduction or development of the braggart soldier 
of Plautus and Terence — a type of character which reappears in 
other forms not only in English literature (e.g. in Shakespeare's 
Parolles and Ben Jonson's Captain Bobariil) but also in most of the 
literatures of modern Europe. Shakespeare's Taming of the Shrew 
lias been influenced in several respects (including the names Tranio 
and Grumio) by the Mostrllana. Ben Jonson produced a skilful 
amalgamation of the A titular i a ami the Captivi in his early play 
The C ase is Altered (written before 1599). Thomas Heywood 
adapted the Amphitruo in his Silver Age (1(113), the Rudcns in his 
Captives (licensed 102 p, and the Mostellana in his English Traveller 
(1033). brvdcn’s Amphitryon or the two Sosias (1(190) is based partly 
on the Amphitruo , partly on Molierc’s adaptation thereof; Fielding's 
Miser (acted 1 732) on Moliere's L’Avarr rather than on the Aulularia, 

! and his Intriguing Chambermaid (acted 1733) on Rcgnard's Le Rc tour 
1 imprevu rather than on the Mostellaria. There was no English 
translation, strictly so called, ol any play of Plautus in the TOth or 
17th century, except that of the Menaechmi by W. W. (probablv 
William Warner), first printed in 1595, w r hich Shakespeare may 
possibly have used (in MS.) for his Comedy of Errors. A translation 
of the whole of Plautus in ‘* familiar blank verse " bv Bonnell Thorn- 
ton and others appeared in 1707 (2nd ed., 1709-1774). Five plays 
have been translated in the metres of the original by Sugdcn (1893). 

(E. A. So.) 

PLAY, a word of which the primary meaning is that of free 
or active movement or exercise. Tliet). Eng. plegan or plegian, 
from which comes the substantive plega, play, is apparently 
cognate with Gcr. pflegeu, to take care* or charge of, and I’flege, 
care, and the connexion in sense is to be found in the primary 
meaning, that: of exercise or active movement. In its primary 
meaning “ play ” is used of the rapid changing movement of 
| light and colour, and also figuratively of thought or fancy, and 
specifically of the free movement of parts of a mechanism on 
each other, of a joint or limb, &c. To play a musical instrument 
is to move the fingers upon it, and until the 18th century the 
verb was intransitive, and “ on ” or “ upon ” was always used 
with the name of the instrument. The very general use of the 
word for sport, game or amusement, is an early and easy develop- 
ment from the meaning of active movement or exercise as a 
recreation after work; that of a dramatic performance (see 
Drama) is very early ; the New English Diciionaty quotes from 
King Alfred’s Orosiit s (r. 893). 
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The primitive play instinct or play impulse in man has been much 
discussed in recent years by psychologists in connexion with child- 
study (see Child), and with the expression of the emotions (see 
J. Sully, On l.aughtcr, 1902, &c. ; also Aesthetics). See generally 
Carl Groos. The Play of Animals (1898) and The Play of Man 
(1901); and Baldwin’s Diet, of Philosophy, s.v. 

PLAYA (a Spanish word meaning “ shore ”), the name applied 
in America to a level plain formed of the deposits of a river 
which has no outlet to the sea or a lake. If at seasons of high 
water a river floods any area and temporarily converts it into a 
lake, which subsequently dries up in hot weather, the tract thus 
left dry is called a plava. The barren Black Rock Desert in 
north-western Nevada, about 100 m. in length by 15 in breadth, 
is typical. 

PLAYFAIR, JOHN (17.18-1819), Scottish mathematician and 
physicist, was born at Ben vie, Forfarshire, where his father was 
parish minister, on the 10th of March 1748. He was educated 
at home until the age of fourteen, w r hen he entered the university 
of St Andrews. In 1766, when only eighteen, he was candidate 
for the chair of mathematics in Marischal College, Aberdeen, 
and, although he was unsuccessful, his claims were admitted 
to be high. Six years later he made application for the chair 
of natural philosophy in his own university, hut again without 
succ ess, and in 1773 he was offered and accepted the living of 
the united parishes of Liff and Ben vie, vacant by the death of 
his father. He continued, however, to carry on his mathematical 
and physical studies, and in 1782 he resigned his charge in order 
to become the tutor of Ferguson of Raith. By this arrangement 
he was able to he frequently in Edinburgh, and to cultivate the 
literary and scientific society for which it was at that time 
specially distinguished; and through Maskelvne, whose acquain- 
tance he had first made in thecourseof thecelcbrated Schiehallion 
experiments in T774, he also gained acc ess to the scientific circles 
of London. In 1785 when Dugald Stewart succeeded Ferguson 
in the Edinburgh chair of moral philosophy, Playfair succeeded 
the former in that of mathematics. In 1802 he published his 
celebrated volume entitled Illustrations of the lluttonian Theory 
of the Earth. To its publication the influenc e exerted by James 
Hutton on the progress of geological knowledge is largely due. 
In 1805 he exchanged the chair of mathematics for that of 
natural philosophy in succession to Dr John Robison, whom also 
he succeeded as general secretary to the Royal Society of 
Edinburgh. He took a prominent part, on the Liberal side, 
in the ecclesiastical controversy whic h arose in connexion with 
Leslie’s appointment to the post he had vacated, and published 
a satirical Letter (t8o6) which was greatly admired by his friends. 
He was elected F.R.S. in 1807. lie died in Edinburgh on the 
20th of July 1819. 

A collected edition of I ’lay fair's works, with a memoir by James 
G. Playfair, appeared at Edinburgh in 4 vols. 8v<>. His writings 
include a number of essays contributed to the. Edinburgh Review 
from 1804 onwards, various papers in the Phil. Traits, (including his 
earliest publication, “Oil the Arithmetic of impossible Quantities/' 
1779, and an “ Account of the Lithological Survey of Schiehallion," 
i8ti) and in flic Transactions of the Royal Society of Edinburgh 
(“ On the Causes which a fleet the Accuracy of Barometrical 
Measurement/* &c.), also the articles “ Aepinus " and “ Physical 
Astronomy," and a “ Dissertation on the Progress of Mathematical 
and Physical Science since the Revival of Learning in Europe," in 
the Encyclopaedia Jirilannica (Supplement to fourth, fifth .and 
sixth editions). His Elements of Geometry first appeared in 1795 
and have passed through many editions; his Outlines of Natural 
Philosophy (2 vols., 1812-1810) consist of the propositions and 
formulae "which were the basis of liis class lectures. Playfair's con- 
tributions to pure mathematics were not considerable, his paper 
“On the Arithmetic of Impossible Quantities," that “On the 
Causes which affect the Accuracy of Barometrical Measurements/' 
and his Elements of Geometry, all already referred to, being the 
most important, llis lives of Matthew Siowart, Hutton, Robison, 
many of his reviews, and above all his “ Dissertation " arc of the 
utmost value. 

PLAYFAIR, LYON PLAYFAIR, 1st Baron (1818-1898), was 
born at Chunar, Bengal Province, on the 21st of May t8i8. He I 
was sent to Europe by his father at an early age, and received 
his first education at St. Andrews. Subsequently he studied 
medicine at Glasgow' and Edinburgh. A short visit to India 
(in 1837-1838) was followed by his return to Europe to study 


chemistry, which had always attracted him. This he did at 
University College, London, and afterwards under Liebig at 
Giessen, where he took his doctor’s degree. At Liebig’s request, 
Playfair translated into English the former’s work on the 
Chemistry of Agriculture , and represented Liebig at a meeting 
of the British Association at Glasgow. The outcome of his 
studies was his engagement in 1841 as chemical manager of the 
Primrose print-works at Clitheroe, a post which he held for rather 
more than a year. In 1843 he was elected honorary professor 
of chemistry to the Royal Institution of Manchester, and soon 
afterwards was appointed a member of the Royal Commission 
on the Health of Towns, a body whose investigations may be 
said to have laid the foundations of modern sanitation. In 
184b he was appointed chemist to the geological survey, and 
thenceforward was constantly employed by the public depart- 
ments in matters of sanitary and chemical inspection. The 
opportunity of his life came with the 1851 Exhibition, of which 
he was one of the special commissioners. For his services in this 
connexion he was made (ML, and his work had the additional 
advantage of bringing him into close personal relations with 
the Prince Consort, who appointed him gentleman usher in his 
household. From 1856 to 1869 he was professor of chemistry 
at Edinburgh University. In 1868 he was elected to represent 
the universities of Edinburgh and St Andrew's in parliament, 
and retained his seat till 1885, from w'hich date until 1892 he 
sat as member for Leeds. In 1873 he was made postmaster- 
general, and in the following year, after the dissolution of 
parliament, was applied to by the incoming Tory government 
to preside over a commission to inquire into the working of the 
civil service. Its report established a completely new system, 
which has ever since been officially known as the “ Playfair 
scheme.” The return of Mr Gladstone to power in 1S80 afforded 
opportunity for Playfair to resume his interrupted parliamentary 
career, anil from that time until 1883 he acted as chairman of 
committees during a period when the obstructive tactics of the 
Irish party were at their height. On his retirement from the 
post he was made K.C.B. In 1892 he was created Baron Playfair 

f.St Andrews, and a little later was appointed lord-in-waiting 
to the queen. In 1895 he was given the G.C.B. In spite of 
failing health the last years of his life were full of activity, *>ne 
of his latest public acts being his suggestion that Queen Victoria’s 
Diamond Jubilee of 1897 should be commemorated by the 
completion of the South Kensington Museum. *He died in 
London, after a short illness, on the 29th of May 1898, and was 
buried at St Andrews. He was three times married. Ife w r as 
the author of a number of papers on scientific and social topics, 
a selection from which he published in 1889 under the title of 
Subjects of Social Welfare. 

A memoir by Sir Wemyss Reid was published in 1S99. 

PLEADING (Fr. pi aider, plaid oyer), the term applied in 
English law to the preparation of the statement of the facts on 
which cither party to a criminal prosecution or a civil action 
founds liis claim to a decision in his favour on the questions 
involved in the proceeding; and also to the document in which 
these statements are embodied. Tfie term “ pleadings ” is used 
for the collected whole of the statements of both parties; the 
term “ pleading ” for each separate part of the pleadings. The 
term “plea” ( placi/um , plaid) 1 is now applied in England oftenest 
to the defence made by an accused person. To “ plead ” is .to 
make a pleading or plea. 2 

All systems of law agree in making it necessary to bring the 
grounds of a claim or defence before the court in a more or less 
definite and technical form. 

Roman System.— In Roman law the action passed through three 
stages (see Action), and the manner of pleading changed with the 
action. In the earliest historical period, that of the legis aetiones, 
the pleadings were verbal, and made in court bv the parties them- 
selves, the proceedings imitating as far as possible the natural 

1 In Scots and ecclesiastical law the word “ pica " is used as to 
the statements of both parties to a cause. 

- In French law plaider and plaidoyer arc still applied to the 
oral arguments of counsel, ami in English popular speech “to 
plead " has much the same sense. 
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conduct of persons who had been disputing, but who suffered their 
quarrel to he appeased (Maine. .indent Laze, eh. x.). The usu of 
technical language in pleading at an earlv date came to be regarded 
as so important that, as Gains tells us. the party who made even the 
most trifling mistake would lose his suit. This excessive reverence 
for formality is a universal characteristic of auhuie law. In tlft* 
second period, that of the procedure hv formulae. the issue winch 
the jmirx decided was made up bv the proebn in writing from the 
statements of tin* parties before him. The formula was a short 
summary of the facts in dispute in technic.il language, with instruc- 
tions to the judex, ami corresponded to what would now be called 
the submission or terms of reference to an arbitrator chosen by the 
parties. The part ot the formula which contained the plaint ill's | 
claim was called the intentio. Any equitable defence included in I 
the formula was set up bv means of an exceptio, which was either 
peremptory, denying the right of the plaintiff to recover at all. 
or dilatory, denying only that the action could be brought at the . 
time or by the particular pl.uatilt. flic plaintiff might meet the I 
exceptio by a repla nt: ■» the defendant on his side might set up a 
duplication and the pluimcf might traverse the dupliiatio bv a 
triplicatio . The parties might proceed even further, but beyond 
this point the pleadings had no special names. Actions honor 
pdei implied e\erv exceptio that could be set up; in other actions 
the cxeeptio must he specially pleaded. From the formula the 

judex dciivcd his whole authority, and lie was liable to an action 

for exceeding it. He could not amend the formula : tli.it could ; 

only be done bv the prat in. In the third period the formula • 

did not. exist, the plaint ill’s claim appeared in the summons ! 
(libelhts convention!*), and the defendant might lake any defence 1 
that he pleased, all actions being pi iced on the footing of actions ' 
l\mae fidei. The ^mi»' to be tried was determined by the judge 1 
from the oral statements of the parties. j 

English System. The English system of pleading seems to ! 
have drawn largely from, if it was not directly hast'd upon, the j 
Roman. Bracton {temp. Henry III.) uses many of the Roman 
technical terms. Pleading was oral as late as the reign of 
Henry VIII., but in the reign of Eduard III. pleadings began to : 
be drawn up in writing, perhaps at tirst more for the purpose of ! 
entry on the court records than for the instruction of the court , 
(see 2 Reeves, History of English Laic, p. 398). The French j 
language was used until 13O2. alter which English was used for j 
oral pleading, but Latin for enrolment, except for a short period j 
during the Common wealth. Latin was the language of written 
pleadings at common law until 1731. The period of the Roman ( 
formula has its analogue in the period of the original writ in ! 
England. 1 The writ was at first a formal commission from the | 
Crown to a judicial officer to do justice between the parties, the ! 
claim being jnade by a count (route, narrative ). The issue of j 
the writ was part of the prerogative of the Crown, unlimited ! 
until the Provisions of Oxford (125X) forbade the issue of fresh j 
writs except “ writs of course " (de eursu) without the consent ! 
of the council. Gradually the writ came to absorb the count j 
and included the plaintiffs claim and sometimes the nature of j 
his evidence. The defendant pleaded to the writ. The writ j 
became the universal form of instituting proceedings in the j 
king's court, irrespective of the method of trial which followed, j 
and probably grew fixed in form about the reign of Henry II. j 
(see Bigelow, History of Procedure , eh. iv.). At a later date the j 
writ again tended to approach its earlier iorrn and to split into j 
two parts — the writ of summons and the declaration or plaintiff's j 
claim. The writ of summons was addressed to the defendant, ; 
and not, as the original writ, to a judicial officer. The pleadings I 
became the act of the party, differing in this from Roman law, j 
in which they were a judicial act. The writs became precedents 
for the forms of action, which, like the writs, were limited in 
number. The plaintiff’s declaration was a substantial repetition 
of the writ. In the writ, as in the formula, the slightest failure 
in form was as a rule fatal. “ The assigning of a writ of a par- 
ticular frame and scope to each particular cause of action, the 
appropriating process of one kind to one action and of a different 
kind to another, hese and the like distinctions rendered pro- 
ceedings very nice and complex, and made the conduct of an 
action a matter of considerable difficulty ” (t Reeves, Hist, of 
English Law , p. T47). Fines were levied for mistakes in pleading, 
non-liability to which was sometimes granted by charter as a 

1 The original writ was s o called to distinguish it from the judicial 
writ, which was a part of the process of ihe court. Tne judicial 
writs still exist, e.g. writs of certiorari or peri facias. 


special privilege to favoured towns. In both Roman and English 
law fictions, equity and legislation came to mitigate the rigour 
of the law. In England this result was largely attained by the 
framing of the action of trespass on the case under the powers 
of the Statute of Westminster the Second (1285), and by the 
extension of the action of assumpsit to non-feasance* The difli- 
;ultics and technicalities of the common law system were met 
by elaboration of what is known as “special pleading.” 2 which 
became an art of the utmost nicety, depending on numerous 
rules, some of them highly technical (see Coke upon Littleton, 
p. 303). Those who made it their business to frame pleadings 
were called special pleaders. They were not necessarily members 
of the bar, but might, be licensed to practise under the bar. At 
one time it was usual to practise for a time as a special pleader 
before call to the bar. Such licences are now rarely sought, 
and the Law List of 190b contained only one name of a special 
pleader who was not a barrister. The art became necessary 
because of the absolute particularity with whic h claims must 
be framed, and the narrowness of the powers of amendment 
possessed by t he courts. The result was that substantive law 
was smothered in procedure, and the practical questions at issue 
were of less moment than the phraseology in which they were 
to be stated. As an extreme instance, a learned judge in the 
19th century challe nged a pleading lor putting the year without 
adding A.n., on the ground that “ non constat that A.c. might 
not be intended." 

Some of the difficulties as to amendment were removed by 
the statutes of Jcoiails (j'ai jailii) beginning in 1310. But until 
the 10th century the courts of common law and equity worked 
side by side in Westminster Ilall, administering each their own 
s\stem without due regard to the other; and even in so simple 
a matter as the right ot a defendant to set off against a claim on 
him a debt due to him irom the plaintiff required statutory 
provision. Many of the defects and technicalities of the common 
law system were removed by the Common Law Procedure Acts 
and the general rules of practice made thereunder. Wide pov ers 
of amendment were given, and the parties were allowed to raise* 
and try c laims which theretofore could have been dealt with 
only in courts of equity. In the* court of chancery the pleadings 
used were bill (or in certain public matters an information by 
the attorney-general), answer and replication. 3 Demurrers were 
used, or exceptions " could be taken to the* bill or answer. 
They differed from the* common law forms by being much more 
diffuse, by pleading matters of evidence, and in that the answer 
was on oath. Beyond the replication chancery proceedings did 
not go, the place of further pleadings being supplied by amend- 
ment. Exceptions might be taken to the bill or answer on various 
grounds. Equity pleadings were signed by counsel. On the 
creation of the divorce court the pleadings authorized were 
(and still are) as follows : petition (whic h must be verified bv 
oath), answer (which is so verified if it goes beyond a mere denial) 
and reply; and a special pleading called “ act on petition ’’ 
(derived from the ecclesiastical courts) with answer thereto, 
generally used for the determination of some preliminary 
question in the suit, e.g. the domicile of the husband. In the 
court of admiralty the pleadings used were petition, answer, 
reply and conclusion. In the probate court the common law 
terms were used (declaration, plea and replication), but the 
procedure was not the* same as in the common law courts. 

Under the old common law system 4 as modified in the 19th 
century the pleadings in use were as follows : — 

r. Declaration, made up of one or more* counts ( contcs ). or modes 
of framing the plaintiffs claim so as to state his grievances in fact 
in a form suggesting the appropriate* remedy at law. and concluding 
by demand for a plea. The counts were spoken of as common or 
special according as the* facts of the ease allowed the use of common 

” The ingenuity of the pleader showing itself chiefly in framing 
special as opposed to general pleas, the term “ special pleading ” 
grew tf) be used for the whole proceedings of which it was the 
most important part. 

Jn Chancery the “ English Bill,” so called from its being in 
the English language, had existed, according to G. Spence, as 
earlv as the reign of Henrv V. (Equitable Jurisdiction, i. 348). 

4 Bulh-n and \AwkQ.% Precedents / Ple uhng (3rd ed., 1868). 
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forms or required special statement. The doelaration corresponds 
to tile Roman formula and intentio. 

2. Plea bv the defendant to the counts of the declaration. The 
plea corresyxmds to the Roman exccptio. 

3 Replu at ion by the ])laintifl to the plea. In this pleading the 
plaintitt usually took issue ujxm the statements in the delence; 
but he mi ejit do what was termed “ new assign.” c.g. complain of 
acts in excess of a justification alleged in the plea. 

«j. Rejoinder by the 
the Roman duplicate. 

5. Surn joinder by the plaintiff to the rejoinder, answering to 
the Roman triplicatio. 

h. Rebutter by the defendant to the surrejoincle 

7. Sum-butter by the plaintitt to the rebutter. 

Nos. p 5, (> and 7 were rarely necessary, as the parties usually 
came to a definite issue on tin* taels in the replication, and tlu* last 
of them is only kept in legal memory liccaii.se Jjonl WVnsleydalc 
(the last and best versed ot the old common law pleaders) was 
nicknamed Chief Baron Surrebutter. At any stage of the plead- 
ings after (i). the party might instead of pleading to the preceding 
document demur, i.e. admit the facts as therein stated and contend 
that assuming the truth of those facts the document was insutti 
cient in law to found a claim or a defence as the case might be. 
Demurrcts (q. v.) were general or special according as they went to 
the substance ot the claim or plea or to a mete defect in the mode 
of statement. When the pleadings had reached a stage at which 
the pule s were m flat contradiction on matters of fact, they eon- 
eluded bv joinder of issue, upon which the recod'd was math' up 
and the action was ripe tor trial. 

Pleas b -11 into tile following classes : -- 

1. in abatement, also described as temporary or dilatory (terms 
of Roman law), directed either to the junsdiilion of the court 
or to the abatement or defeat of tlie action for detects ot form. 

2. In bar. also described as peremptory, which answered the 
alleged cause of action by denying facts stated in the declaration 
which v err material, or by confessing their truth, but staling new 
matter of fact which destroyed their legal ellect. 

Some of these weir by wav of justification or excuse, r.g. by setting 
up t hr 1 rut li of matter alleged to be defamatory, or legal warrant 
for an arrest complained of as illegal; others weie by way ol 
discharge, c.g. of an alleged debt by payment. 

Pleas in denial were* known {a) as general traverses or general 
issues, when they denied in a general and appropriate form 01.0 
or more of the tacts alleged (e.g. “ never indebted ” to a claim m 
assumpsit or “not guilty” to a claim for toil); (/>) as specific 
traverses of separate and material allegations in the declaration, 
setting out with particulai it v the facts relied on. 

It was permissible to jih ad alternatively, i.e. to set up a number 
of different answers to Ihe tacts on which the claim was based. 
As a general rule a plea must be “ issuable,” i.e. must put the merits 
of the cause in issue on the facts or the law, so that the decision of 
judge and jury thereon would put an end to the action upon the 
merits. 

All the above forms of pleading, except in matrimonial causes, 
were abolished by the Judicature Acts, and anew system was 
set up bv these acts and the rules of the Supreme ('ourt. l.’nder 
this system the pleadings proper are ‘‘ statement of claim," 
“ defence, ” “ reply," and, if need be, “ rejoinder." 

When pleadings arc allowed they must contain, and contain 
only, a statement in a summary form of the material facts on 
which the party pleading relies for his claim or defence, as the 
case may lie, but not the evidence by which they are to be proved ; 
and must, when necessary, he divided into paragraphs, numbered 
consecutively. Dates, sums and numbers are expressed in 
figures and not in words. Signature of counsel is not necessary ; 
but where pleadings hav« been settled by counsel or a special 
pleader they arc to be signed by him, and if not so settled they 
are to be signed bv the solicitor or by the party if he sues or 
defends in person (O. 19, r. 4). 1 There has been a growing dis- 
position to dispense with formal pleadings in the simpler kinds 
of action. A plaintiff is allowed to proceed to trial without 
pleadings if the writ of summons is endorsed in a manner sufficient 
to indicate the nature of his claim and the relief or remedy which 
he seeks ( 0 . 18a), and contains a notice of his intention. In 
m case is a statement of claim other than that endorsed on the 
writ necessary unless the defendant on appearance asks for one, 
and his right to insist has been cut down by the provisions 
presently to be stated. In commercial cases a statement by 
the parties of the points of law and fact which they propose to 
raise is substituted for ordinary pleadings. In cases where 

1 Before the Judicature Acts equity pleadings were signed by 
counsel, but common law pleadings were not. # 


the demand is for a liquidated sum certain, or to recover land 
from a tenant on expiration of his term or its forfeiture for non- 
payment of rent, the statement of claim must be endorsed on 
the writ ; and in all other eases no statement of claim beyond 
that on the writ may be delivered except under order of the 
master or judge at chambers (Ords. 18a and 30). A statement 
of defence may not be delivered except under order made on the 
summons for directions (which must he taken out immediately 
after the appearance of the defendant in answer to the writ), 
nor a reply without special leave. The result of the present 
practice is to substitute “ particulars, ’’ i.e. specific statement 
of the details which the parties intend to prove, for the more 
general terms in which pleadings were formerly framed. 


Besides tlu* rules applicable* to all pleadings, there arc certain rules 
specially relating to statements of claim, with reference to the 
nature of the causes of action which may be included and the relief 
winch may he claimed ((). 20). As to the defence proper, there 
are also sp, ial rules intended to prevent evasive, inadequate or 
unnecessary contradiction of the plaintiffs statements (O. 10,20). 
The defendant is allowed to ” set off ” against tlu* claim sums 
due to him from the plaintitt or to raise by wav of counter-claim 
any right or claim against the plaintitt or a third party, whether 
“sounding ” as damages or not. The counter-claim is in substance 
a conjoined action in which the defendant is plaintiff and the plaintiff 
or third party affected mav put in a defence to it. Except in such 
a case* tlu* reply and subsequent pleadings are now seldom permitted. 
Both the* parties and the court or a judge haw large powers of 
! amending the pleadings both betore and at the trial. Issues are 
! in certain cases settled by the coin t ot a judge. Demurrers are 
! abolished, and a party is now entitled to raise by his pleading 
any point of law. Where* decision of a point of law would put an 
l end to tlu* action steps may be* taken for obtaining such derision 
| so as to obviate the* necessity of trying Ihe* issues of fact raised 
, on the pleadings, bonus of pleading are given in Appendices C, 
I) and K to the Supteme Court Rules. In all ac tions such giounci 
i ol defence* or reply as if not raised would be* likely to take* the 
opposite party by surprise, or would raise issues of fact not arising 
j out ol the preceding pleadings, must be specially pleach'd. Such 
; are compulsory jiilotage, fraud, the Statute of 'Limitations, the 
I Statute ot Viands ami flu* ('Taming Act. The Supreme Court 
Rules do not apply to proceedings in Crown suits or in the Crown 
side* of the king’s bench division. In actions for damages by 
"ision between ships each party must as a general rule tile a 
sealed document called a preliminary act containing details as to 
the time and place of collision, the* speed, tide, lights, Ac*. The 
ease may be hied on the preliminary act without pleadings, but 
it there* are pleadings the act may not be* unsealed until they are 
j completed and ce rtain consents given. The* document was peculiar 
! to tlie* court of admiralty, but may now be used iiuall divisions 
, of the High Court ((>. io, r. 2<S). The High Court system of pleach 
j ings has bee n adopted in the chancery courts of t lie counties palatine 
! ot Lamastei ami Durham. 'Hie |>Jace* ol flic* ” record ” is supplied 

1 bv copies of the pleadings delivered for the* use of tlu: judge and of 

the officer entering the judgment ((>. v»» r. 30; O. 41/r. 1). 

In tlie* county courts proceedings are commenced by a plaint 
followed by an ordinary or default summons. No “pleadings” are 
necessary, but tin* defendant is precluded from setting 
up certain special defences such as set off or infancy, County 

or statutory del dices, without Ihe consent of the Courts. 

plaintiff, unless he has given timely notice in writing of his intention 
to set up the special defence. This system is made workable by 
insisting on Ihe insertion ol adequate details or particulars of the 
nature of the claim in tin* plaint. But in cases where a special 
defence is not required considerably inconvenience is caused by 
uncertainty as to the line of defence. 

In some of the local civil courts of record which have survived the 
creation of the couni y courts, the plea* lings aie still in the form 
recognized by the Common Law Procedure Acts. This 
is the case in the Lord Mayor’s Court of London. In 
others (r.£. the* Liverpool Court of Passage and the 
Salford Hundred Court) tlu* system of the Judicature 
Acts has boon adopted with or without official sanction. 

The policy of the lord chancellor and the treasury lias been to 
refuse reform of procedure to all but the most used of these local 
courts so as to extinguish them in favour of the county courts. 

In the ecclesiastical courts the statements of the parties are 
called generally pleas. The statement of the plaintiff in civil 
suits is called a hhel ; of the promoter in criminal suits 
articles. Every subsequent plea is called an allegation. 

To the responsive allegation of the defendant the pro- 
moter may plead a counter-allegation. The cause is concluded 
when the parties renounce any further allegation. There exists 
in addition a more short and summary mode of pleading called 
f an act on petition 

In Roman criminal procedure the indictment ( inscriptio or 

xxi. 27 
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libellus accusationis) was usually in writing, and contained a 
formal statement of the offence. In some cases oral accu- 
sations were allowed. The pleading of the accused 
Criminal. seems t0 have been informal. In English criminal 
cases the expression 44 pleadings ” is limited to those tried on in- 
dictment or information before a jury. In matters dealt with by 
justices of the peace there are informations sometimes in writing, 
hut they are never regarded as “ pleadings.” English criminal 
pleading has been less affected by legislation than civil pleading, 
and retains more of what is called the common law system. 
Cases in which the Crown was a party early became known as 
‘ 4 pleas of the Crown ” (phuita corome ), as distinguished from 
“ common pleas ” ( communia phuita ), or pleas between subject 
and subject — that is to say, ordinary civil actions. Pleas of the 
Crown originally included all matters in which the Crown was 
concerned, such as exchequer cases, franchises and liberties, 
but gradually became confined to criminal matters, strictly to 
the greater crimes triable only in the king’s courts. In criminal 
pleading theCrown states the case in an indictment or information. 
The answer of the accused is a plea, which must be pleaded by 
the accused in person, except in certain cases of misdemeanour 
tried in the High Court (Crmvn Office Rules , rood). The plea, 
according to Blaekstonc, is either to the jurisdiction, a demurrer, 
in abatement, special in bar, or the general issue. The last is 
the only plea tlrat. often occurs in practice; it consists in the 
answer (usually oral) of 41 guilty ” or 44 not guilty ” to the 
('barge. A demurrer is strictly not a plea at all, but an objection 
on legal grounds. Pleas to the jurisdiction or in abatement 
do not go to the merits of the case, but allege that the court lias 
no jurisdiction to try the particular offence, or that there is a 
misnomer or some other technical ground for stay of proceedings. 
The powers of amendment given in 1X51 (14 & 15 Viet. e. 100) | 
and the procedure by motion in arrest of judgment have rendered 
these pleas of no practical importance. The special pleas in 
bar arc autrefois convict or autrefois acquit (alleging a previous ( 
'onvietion or acquittal for the same crime) and pardon (see ; 
Pardon). The plea of autrefois attaint has fallen out of use 
since the abolition of attainder by the Forfeitures Act 1870. 
There are also special pleas of justification to indictments for 
defamatory libel under the Libel Act 1X43; and to indictments 
for non-repair of highways and bridges the accused may plead 
that the liability to repair falls upon another person. These 
special pleaS are usually, and in some eases must be, in writing. 
When there is a special plea in writing the Crown puts in a 
re p!i eat ion in writing. 

Ireland . -The practice fi-» to civil and criminal pleading in In land 
is substantially the. same as in England, though to some extent 
based on dilterent statutes and rules of court. 

Scotland. —\n Scotland an action in the Court of Session begins 
by a summons on tlu; part of the pursuer, to which is annexed a 
condescendence , containing the allegations in tact on which the action 
is founded. The picas in lau\ or statement of the legal rule or rules 
relief] upon (introduce 1 bv the Court of Session Act 1825), are 
subjoined to the condescendence. The term ld>cl is also used (as 
in Roman law) as a general term to express the claim ot the pursuer 
or the accusation of the prosecutor. The statement of the de- 
fender. im hiding his pleas inf law, is called his defences. They are 
either dilatory or peremptory. There is no formal joinder of issue, 
as in Engl an 1 , but the same end is attained by adjustment of the 
pleadings and tie* closing of the record. Large* powers ot amend- 
ment and revival are given by the Court of Session Act 1S0S. In 
the sheriff court pleadings are very similar to those in the Court 
of Session. They are commenced by a petition , which includes a 
condescendence.* and a note of the pursuer's pleas in law. The 
defender may upon notice lodge defences. The procedure is now 
governed by the Sheriff Courts (Scotland) Act 1870. The term 
“ pleas of the ( rown *’ 1-. lonfincd in Scotland to Jour offences - 
murder, rape, robbery and lire raising. The criminal procedure 
of Scotland was simplified and amended in 1 <887. The old pro- j 
cedure by criminal letters has been abolished, and prosecutions 
for the public interest whether in the high court of justiciary or 
before the sheriff with a jury an* bv indictment in the name of his 
majesty’s advocate. The Scot^ndictinent differs from the English 
in not being found by a grand jary, except in cases of high treason, 
and resembles rather the ex officio information of English law. 
Until 1887 it was in tin- form of a syllogism, the major proposition 
stating the nature of tin* c rime, the minor the actual Whence com- 
mitted and that it constitutes the crime named in the major, the 


conclusion that on conviction of the panel he ought to suffer punish- 
ment. I Tider the present practice it is in the second person 
addressed to tin; accused, and follows the forms si tied 11 led to the 
act ot 1887, which also makes specific provisions for .simplification, 
and if need be lor amendment (s. 70). A copy oi the indictment 
with a list of the witnesses and the productions must be served on 
the accused. There are two sittings (diets) to deal with the in 
dictment. At the first, held before the sherill, the accused (termed 
tile panel) may plead guilty or raise preliminary objections to tlu 
relevancy of the* indictment, «S:c., or otherwise (uch as want of 
jurisdiction or res judicata); or without taking .uch objection 
or alter they are overruled, may plead not guilty. The second 
dirt is the diet ot trial. II the trial is before the sheriff his rulings 
at the lust diet art* final, it before the court of justiciary lus rulings 
may be reviewed. At the second diet, besides his plea of not 
guilty, the panel may rely on certain special deleii* es, e.q. insanity 
or alibi, but only if his special and written plea was tendered anil 
recorded at the lirst diet or the delay explained, and he cannot call 
evidence in support oi these pleas except on written notice specify- 
ing the names ot the witnesses and the documents not included in 
the prosecutor’s lists (s. 30). (See Macdonald, Luminal Law of 
Scotland.) 

Lettish Dominions Beyond Seas.— In most of the Australian 
states, aiul in Ontario and New Zealand, civil pleadings art* governed 
by rules adopted from the English Judicature Acts. In New South 
Wales a system based oil the Common Law Jhocedure Acts is 
retained. Civil pleadings in India are regulated by the Civil 
Procedure Code. Indictments, except in India, are based on the 
English sNstem as modified bv the iriminal codes or other legisla- 
tion ot the lolony. Indictments ill India are i«gulated by the 
Criminal Procedure Code of 181)8. 

United States. — In the United States two systems of pleading 
in civil procedure exist side by side. Up to 1848 the pleading did 
not materially differ front that in use in England at the same date. 
But in 1848 the New York legislature made a radical change in 
the system, and the example ot New York has been followed by 
main stales. The New York Civil Code ot 18 18 established a 
uniform procedure called the ci\il action, applicable indifferently 
to common law and equity. The pleadings are tailed complaint , 
answer (which includes 1 ounten laim) ami reply. The demurrer 
also is still used. In some states which follow' this procedure the 
complaint bears the name of petition. I11 inferior courts, such as 
courts of justices ot the peace, the pleadings arc; more simple, and 
in many cases oral. In states which do not adopt the amended 
procedure the pleading is much the same as it was in the (.lavs of 
Blackstone, and the old double jurisdiction ot common law am’ 
equity still remains. Criminal pleading is on the lines ot the common 
law system of England. (W. E. C.) 

PLEASURE (through Er. plaisir from Lat. plaeere, to please; 
Gr. ySovij), a term used loosely in ordinary language as practically 
synonymous with 44 enjoyment.” As such it is applied equally 
to w hat are known as the 44 higher ” or 14 intellectual ” pleasures, 
and to purely 44 sensual,” 44 animal ” or 44 lower ” pleasures. 
The conditions under which a man is pleased arc the subject 
both of psychological and of ethical investigation. In general 
it may be said that pleasure and pain follow respectively upon 
the successor the failure ot some effort, mental or physical (see 
Psychology); they may also attend upon purely passive sensa- 
tions, c.g. a warm sun, a heavy shower, or upon associations with 
previous states of mind (i.r. a man may enjoy a sensation which 
is intrinsically painful, if it has pleasant associations). Recogni- 
tion of the fact that mankind seeks pleasure and avoids pain has 
led some moralists to the conclusion that all human conduct 
is actuated bv hedonic considerations ; this is the direct antithesis 
to ethical theories which maintain am absolute criterion of right 
ami wrong (see Hedonism; Ethics). Aristotle took a middle 
view, holding that pleasure, though not the end of virtuous action 
yet necessarily follows upon it (tVcye-eo/xciW rt re A05). 

PLEBISCITE (Lat. plehiscilum , a decree of the plcbs ), a term 
borrowed from the French for a vote of all the electors in a 
country taken on some specific question (see also Referendum). 
The most familiar example of the use of the plebiscite in French 
historv was in 1852, when the coup d'etat of 1851 was confirmed 
and the title of emperor was given to Napoleon III. In Roman 
constitutional law the*, plehiscilum was a decree enacted in the 
assembly of the plebs, the comitia tributa , presided over by a 
plebeian magistrate. 

PLEBS (from the root seen in Lat. plants , full ; cf. Gr. 7 r\rj 0 os), 
the “ multitude,” or unprivileged class in the early Roman state. 
For the origin and history of this order see Patricians and 
Nobility. Its disqualifications were originally based on 
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descent; hut after the political equalization of the two orders 
the name was applied to the lower classes of the population with- 
out reference to their descent. Under the empire the word is 
regularly used of the city proletariate, or of the commons as 
distinct from knights and senators. 

PLEDGE, 1 or Lawn, in law “ a bailment of personal property 
as a security for some debt on engagement ” (Story on Bailments , 
§ 286). The term is also used to denote the property which 
constitutes the security. Pledge is the pignus of Roman law, 
from whi' li most of the modern law on the subject is derived. 
It differs from hypothec and from the more usual kind of mort- 
gage in that the pledge is in the possession of the pledgee; it 
also diflers from mortgage in being confined to personal property. 
A mortgage of personal property in most cases takes the name 
and form of a bill of sale. The chief difference between Roman 
and English law is that certain things, r.g. wearing apparel, 
furniture and instruments of tillage, could not be pledged in 
Roman law, while there is no such restriction in English law. 
In the case of a pledge, a special property passes to the pledgee, 
sufficient to enable him to maintain an action against a wrong- 
doer, Hut the general property, that is the property subject to 
the pledge, remains in the pledgor. As the pledge is for the 
benefit of both parties, the pledgee is bound to exercise only 
ordinarx care over the pledge. The pledget' has the right of 
selling the pledge if the pledgor make default in payment at 
the stipulated time. No right is acquired by the wrongful salt* 
of a pledge except in the case of property passing by delivery, 
such as mone\ or negotiable securities. T11 the case of a wrongful 
sale by a pledgee, the pledgor cannot recover the value of the 
pledge without a tender of the amount due. 

The I.lw of Scot Kind as to pledge generally agrees with that of 
England, as docs also that of the United States. The main ditter 
enee is that in Scotland and in Louisiana a pledge cannot be sold 
unless with judicial authority. In some of the American states 
the common law as it existed apart from the Factors* Acts is still 
followed; in others the factor has more or less restricted power to 
give a title by pkdg 

Sec also Factor and Lawn broking. 

PLEHVE, VIATSCHESLAF KONSTANTINOVICH (1846-1904), 

Russian statesman, was born of Lithuanian stock in 1846. He 
was educated at Warsaw and studied law at the university in 
St Petersburg before he entered the bureaucracy in the depart- 
ment of justice, in which he rose rapidly to be assistant solicitor- 
general in Warsaw, then solicitor-general in St Petersburg, and 
in 188 r director of the state police. As assistant to the minister 
of the interior he attracted the attention of Alexander III. by 
the skill he showed in investigating the circumstances of the 
assassination of Alexander II. He received the title of secretary 
of state in became a member of the council of the empire, 
and in 1902 succeeded Sipiaguine as minister of the interior. 
Plchve carried out the “ russification ” of the alien provinces 
within the Russian Empire, and earned bitter hatred in Poland, 
in Lithuania and especially in Finland. He despoiled the 
Armenian (Lurch, and was credited with being accessory to the 
Kishinev massacre's. His logical mind and determined support 
of the autocratic principle gained the tsar’s entire confidence. 
He opposed commercial development on ordinary European | 
lines on the ground that it involved the existence both of a I 
dangerous proletariat and of a prosperous middle class equally 
inimical to autocracy. He was thus a determined opponent 
of AT. de Witte’s policy. An attempt was made on his life early 
in T904, and he was assassinated on the 28th of July of the same 
year bv a bomb thrown under His carriage as he was on his wav 
to Pcterhof to make his report to the tsar; the assassin, Sasonov, 
was a member of the fighting organization of the socialist 
revolutionary party. 

PLEIAD (Gr. II Anus), in Greek literature, the name given 
(bv analogy from Pleiades, below) by the Alexandrian critics 
to seven tragic poets who nourished during the reign of Ptolemy 

1 The word “ pledge ** is adapted from the O. Fr. plcgr, mod 
plcige, security, hostage, Aled. Lat. plivium. This is a formation 
from Med. Lat. pier ire or pi 'hire, to undertake or engage lor some 
one, cf. “ replevin it is now considered to be a word of Teutonic 
origin and connected with (for. pile gen and f “ plight.*’ 


Philadclphus (285-247 b.c.). In French literature, in addition 
to. the Pleiad of Charlemagne, there were two famous groups of 
the kind. The first, during the reign of Henri III. (1574-1589), 
the chief member of which was Pierre de Ronsard, sought to 
Improve the French language and literature by enthusiastic 
imitation of the classics; the second, under Louis XIIL (1610- 
1643), consisted of authors who excelled in the composition of 
Latin verse. 

PLEIADES, in Greek mythology, the seven daughters of Atlas 
and Pleione, and sisters of the llyades. Owing to their grief 
at the death of their sisters or at the sufferings of their father, 
they were changed into stars. In another account, the Pleiades 
and their mother met the hunter Orion in Boeotia, and the sight 
of them inflamed his passion. For five years he pursued them 
through the woods, until Zeus translated them all — Pleione and 
her daughters, Orion, and his dog — to the sky. The Pleiades 
rose in the middle of May and set at the end of October, and their 
connexion with spring and autumn explains the legend. As 
bringers of the fertilizing rains uf spring, which have their origin 
in the west, they are the daughters of Atlas; as the forerunners 
of the storms ol autumn, they are represented as being driven 
onward by Orion in pursuit. The word is probably connected 
with tt\uu)v, either in the sense of “ many in number, ” since 
the stars formed a close group, resembling a bunch of grapes 
(hence sometimes called /Jorges), or as “ more»in number ’’ than 
their sisters. Others derive the name from ttXclv (to sail), 
because navigation began at the time of their rising. They are 
probably alluded to in Homer ( Odyssey , xii. 62) as the doves 
(7rcA.cty.8ts) who brought ambrosia from the west to Zeus. One 
of these doves was always lost during the passage of the Phmctae 
(wandering rocks), referring to the fact that one of the seven 
| Pleiades was always invisible. This was Merope, who bid her 
i light from shame at having had intercourse with a mortal, 

1 Sisyphus. All the Pleiades became the ancestresses of divine 
or heroic families. They were called Vergiliae (probably con- 
nected with ver, spring) by the Romans. 

1 See Hesiod, U'orAs and Days, 383; Apollodorus iii. 10; Diod. 
Sic. iii. Oo; Theocritus xiii. 25; Hygiuus, Astronom. ii. 21; Ovid, 
Fasti , iv. 169, v. 599. 

PLEIADES, Atlan’iides or Vkkgiuae, in astronomy, a 
group of stars situated in the constellation Taurus. They are 
supposed to be referred to in the Old Testament (Job ix. 9, 
xxxviii. 31). This group is particularly rich in bright stars, and 
is full of nebulosity, but there are fewer faint stars than in equal 
areas of the surrounding sky; the central star is Alcyone (3rd 
magnitude); Pleione and Atlas arc also of the 3rd magnitude. 

PLEISTOCENE, in geology, the epoch which succeeded the 
Pliocene; it is the last of the Tertiary periods, and hence the 
lower subdivision of the quaternary or modern era. The name 
was introduced by Sir C. Lyell in 1839 (from Gr. 7 tA tTarov, 
most, and ku.lv os, recent), the rocks of this period containing 
a higher percentage of living forms than the youngest of the 
Tertiary formations. By many writers “ Pleistocene ” has been 
regarded as synonymous with “Glacial Period ” or the 

Diluvium ” of some geologists. • In the northern hemisphere 
the protracted period of glaciation, with its predominating 
influence upon modern topography and faunal distribution, was 
undoubtedly the outstanding feature of the time. The pheno- 
mena of the Glacial period (f/.v.), which was by no means strictlv 
limited to the northern latitudes, are dealt with under that head, 
but there are certain other characteristics of the Pleistocene 
period which bear no direct relationship to glaciation, and these 
will be dealt w r ith lie re. 

The gradual inception of colder conditions in the northern 
hemisphere which lead up to the more extreme conditions of 
glaciation clearly began in the latter part of the Pliocene period, 
and the effects of this cooling are seen not only in northern 
Europe and America but as far south as the Mediterranean. 
The result of this is that there is a certain indefiniteness as to 
the exact base line to be adopted for the Pleistocene formations; 
thus the Forest Bed of Cromer and certain beds in Sicily and 
Italy are by some authors placed in this period and by others 
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i 1 the Pliocene (q.v.). Again it is clear that in parts of northern 
Europe, Siberia and North America, the conditions character- 
istic of a glacial period are still existent; even in Scotland and 
Norway the last traces of glacial action are remarkably fresh, 
and the last remnants of great glacial centres still linger in life 
Alps and other lofty southern mountains. Many of the formations 
of this period can be shown by their fossil contents to belong 
to early quaternary time, but since so many of these deposits 
are strictly local in character, and since the fauna and flora 
present in any one spot have been -determined by local geo- 
graphical conditions which have assisted or retarded the 
migration of certain forms, it is a matter of extreme difficulty- 
one may say impossibility — to reduce the Pleistocene formations 
to anv generally applicable chronological order. For similar 
reasons it is impossible to detine strictly the upper limit of the 
formations of this period, and to say where the Pleistocene ends 
and where the Recent or Holocene period begins. 

The composition and distribution of the Pleistocene fauna and 
flora present many points of extreme interest. The feature of great 
cst importance is that man existed somewhere and in some eon 
dition hi* 1 ore and in this period; bit no ri-allv satisfactory proof 
has so far been forthcoming which will set back his tirst appear- 
ance before the beginning of the glacial period (Pithccunthi of'its 
credits lound bv E. Dubois in java is regarded as of Pliocene age). 
Tlu* presence ot the remains oi man or of his works might reason- 
ably be taken as «l criterion of the Pleistocene age of a deposit 
if we omit the remains of historical time. But here again it has to 
be borne in mind that historical time is continually bung set bark 
by archm nlogical research, and further, the difficulty ot employing 
arte files, ot stone as chronological indicators is shown by the fact 
that even at tlu* present day implements ot stone are still in use, 
and that dil'lerent local races ol early nun must have been in 
diverse stages of development in Pleistuerne as in later ages. It 
is, therefore, only with the utmost caution that ehronologit al 
subdivisions of the period, such as those mentioned below, based 
upon the form and degree of finish ot stone implements, can be 
use 1 in anything but local correlations unless the evidence is 
supported by satisfactory fossils. 

Ntxt to the appearance of man the most striking characteristic 
of the land fauna was the existence ot numerous large boil led mam 
inals; F.lepha< antiquHs , for instance, attained a more excessive 
bulk than anv other proboscidean either before or since, the woolly 
rhinoceros, the greaP hippopotamus, the e.ive bear, cave lion and 
gi;mt deer wen* all larger than their living representative^. No 
less* striking i> the disappearance of these large forms together 
wilh highly specialized creatures such as Marhaevodus within the 
same period, through the action of the same causes which had re 
moved the fyilkv and speculi/ed reptiles of an earlier geological 
period. The Pleistocene mammalia of Europe include Flephas 
antiquu >, E. privnogenius (mammoth), R. anti quit at is (tie hovhmus) 
(the woolly rhinoceros), R. mercki (especially m Silesia), R. Icpto- 
rktnus (south-east Europe), Llasmothenum (Silesia and south 
Russia), Hippopotamus major , Bos pvnmgenms (aunu hs, exfim t 
in historical time), Bison prisms. Bison ettro pants (still living in 
the Caucasus and Lithuania), Bos (Bubalus) pallasi (north Europe), 
camels in south Russia and Rumania, F.qutts fossil is and varieties, 
Genus (Megaieros) gigantcus ( hibernims) (the great Irish “ elk ’* 
and its varieties); Germs elaphm # ('. alius, Rangifer tarandus and 
R. groenlandicns (reindeer), Caprcohis caprca, Capra ibex. Saiga 
tatarica , Uitbos mosehatus, Felts s polar us, Hyaena spelaca , Ursits 
spelacus , badger, weasel, glutton, hare, lemming (Mvodes torquatus 
and M. lemmus), Spermophtlus, Alai toga , Antomys . ( astor fiber , 
Ln.;au\s, Trogonthcnum. In^North America there were numerous 
mammal-, common to Europe and North Asia, including the musk- 
ox, mammoth and horse; the mastodon held on into this period 
in America but not in Europe; there were also lamas, tapirs, camels 
( Camelus amhenia ), Machaerodus , Mrlodon , I’rucyon , Alces. In 
South America there was at first a very * harac tcristic endemic 
fauna including Megatherium , Mvlodon , Grypotherium , Lestodon , 
Toxod m, I y potherium, Glyptodon, Mairauchenia , Gapybara , Rhea, 
to which were added later, Mastodon , Machaerodus , Luma and other 
North American forms. In Australia a very distinct assemblage 
of large marsupials and monotremes lived in the Pleistocene period; 
including Phase olus, Diprotodon, Thylacolco , Nototherium ami a 
large extinct Echidna ; placental mammals were not then known 
in this region. In Madagascar the Aepiornis , Megaladapts , and 
certain extinct lem 11 mid creatures have left their remains. 

The advance and retreat of glacial conditions in northern latitudes 
had a marked influence upon animal and plant life, and was the 
means of determining 8s6lj> resent distribution of many of the living 
mammalia and plantsjjfcome were driven permanently southward, 
some northern forms'cstiU live isolated on the higher mountain 
regions, others like the reindeer and musk-ox returned northward 
as soon as the conditions permitted. The apparently curious 
admixture of w hat arc now often regarded as tropical or sub tropical 


forms (lion, hyena, rhinoceros and elephants) w-ith cold- temperate 
or arctic genera, presents no real ditticulty, since tln-ir distribution 
was doubtless merely a matter of food supply; and some of these, 
like' the woolly rhinoceros and mammoth, were provided with a 
thick hairy pelt. 

Although in the main the arrangement of land and sea was little 
different from that which obtains at the present time, one or two 
j features existed in the Pleistocene period which had a considerable 
! influence on faunal migration. For instance, the absence of the 
1 Bering Straits permitted free communication between J On rope 
I and North America, and the absence of the Straits ot 1 >ovcr allowed 
: a similar interchange between Gruit Britain and France; while 
an extension ot tlu* sea in the Caspian region and of the Arctic 
, Sea in northern Russia acted as a bar to free passage between 
i Europe and Asia in those regions. 

j The formations of Pleistocene ago, other than those of direct 
glacial origin, include deposits un tlu* Hours of caves in limestone 
and doloiuitic rocks, calcareous sinter (travertine nr tufa) f irmed 
by springs, ancient river and lake alluvial and lacustrine terraces, 
elevated marine beaches, submerged forests, ancient lake deposits 
and peat beds, laterite. loess and sand dunes. 

Some of the prevalent styles of classifying the deposits of th# 
gla ial formal ions ot this period are mentioned in the article 
( rL.u ial Period. The follow ing subdivisions are ofb u employed by 
European geologists: a younger division. Reindeer lime Magda- 
lenien 1 stage; a middle division. Mammoth time Salulrecn - 
stage; and an older division, Flephas antiquus time — Uhelleen ,l 
stage. While some authors include all tlu* above in the “ glacial 
period,” others would place the Magdalenien in a post-glacial 
division. The terms Magdalenien, Art., ate ically areluw ( logical, 
based upon the characters of tlu* implements found in the deposits, 
and like the similar terms “ enlitlur " and “ palaeolithic ” they are 
of little value in geological chronology unless they are supported 
by palaeontological evidence. 

See E. ( ieinitz, has ()uartar von fiord Furopa (Stuttgart, IO'M), 
w'ith very full references; T. ('. Chamberlin and R. I) Salisbury, 
Geo/ogv, \ol. iii. (New York, jyoo), lor references to American 
authorities. (J. A. H.) 

PLEONASM (Gr. irXcnvwrpaS' from 7rAcora£en\ to abound or 
be superfluous, tt\cov, comparative of 7roA.rv, many, great, large), 
redundancy or superfluity in speaking or writing, hence an 
unnecessary work or phrase. The word, more usually in the 
Latin form “ pleonasmus," is used in pathology of an abnormal 
growth or formation. 

PLESIOSAURUS, an extinct marine reptile belonging to the 
Order Sauropterygia, which characterized the Mesozoic period 
and had an almost world- wide distribution (see Reptiles). 
The animal is best known by nearly complete skeletons from 
the Lias of England and Germany. It was named Plesiosaurus 
(Gr. more-lizard) by \V. 1 ). ( onybeare in 1821, to indicate that 
it was much more nearly a normal reptile than the strange 



t 

(From a memoir l>y Professor W. I lames in the Abhandlutigcn (fir kg. ftreuss. 

A had. d. ll’tss.) 

Plesiosaurus guilelmi-imperatoris , restored. 

j Ichthyosaurus , which had been found in the same Liassic forma- 
1 lion a few years previously. It has a small head, a long and 
slender neck, a round body, a very short tail, and two pairs 
of large, elongated paddles. 'The snout is short, but the gape 
of the mouth is wide, and the jaws are provided with a scries 
of conical teeth in sockets, much like those of the living gavial 

1 Magdal6nic*n from the caves of Madelaine, Perigord. 

1 Salutr6, Bourgogne. 

;i Chclles, near Paris. Other subordinate stages arc the Mou* 
st&ricn from Moustier, Dordogne, and Acheuleen, Saint Acheul. 
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ol Indian rivers. The nerk, though long and slender, must have 
been rather stiff, because the bodies of the vertebrae are nearly 
flat-ended, while they bear short ribs: it could not have been 
bent in the swam fashion represented in many restorations. The 
other vertebrae are similarly almost flat-ended and firmly united, 
but then* is no sacrum. The ribs are single-headed, and in the 
middle ol the trunk, between the supports of the paired limbs, 
they meet a dense plastron of abdominal ribs. The short tail 
is straight and rapidly tapering, but one specimen in Berlin 
suggests that it was provided with a rhomboidal flap of skin in 
a vertical plane. The bones in the ventral wall of the body which 
support l lie paired limbs are remarkably expanded, and those 

t the pectoral arch have often been compared with the corre- 
sponding bones of turtles. The limbs are elongated paddles, 
with five complete digits, of which the constituent bones 
(phalanges) are unusually numerous. The only traces of skin 
hitherto discovered suggest that it was smooth. The reptile 
must have been almost exclusively aquatic, feeding on cuttle- 
fishes, fi - lies and other animal prey. It propelled itself chiefly 
by the paddles, scarcely by the tail. 

The typical species is Plesiosaurus dolichodeirus , from the 
Lower Lias of Lyme Regis, which attains a length of about three 
metres. Other species from tin* same formation seem to have 
measured five to six metres in length, and there are species of 
allied genera from the Upper Lias which are probably still 
larger. A fine large skeleton from the Upper Lias of Wurttcm- 
berg, now in the Berlin Museum, is named Plesiosaurus guild mi- 
un perahois (see figure). Cryptodidus , known bv complete 
skeletons Jrom the Oxford ( lav of Peterborough, differs very 
little from Plesiosaurus. The Cretaceous Cinwliosaurus , found 
in North and South America, Europe and New Zealand, is also 
very similar. The fossilized contents of the stomach in some 
)i the later Plesiosaurs show that these reptiles swallowed stones j 
for digestive purposes like the existing crocodiles. 

K KFKUKNciis. K. Owen, l’Ossil Rcptiha of the Liassic Formations , 
pt. iii. (Monogr. Palaeont. Soc., 1805); \Y. Dames, paper in Atdiandl. 
k. prcitss. A had. I !’/**. (1895), p. 1. (A. S. Wo.) 

PLEURISY, or Pi.euritis (Gr. irXerpa ribs), inflammation j 
of the pleura, caused by invasion by certain specific micro 
organisms. (See Respiratory System : Pathology.) Secondary 
pleurisies may occur from extension of inflammation from 
neighbouring organs. 

The morbid changes which the pleura undergoes when inflamed 
consist of three* chief conditions or stages of progress. (1) In- 
flammatory congestion and infiltration of the pleura, which may 
spread to the tissues of the lung on the one hand, and to those 
of the chest wall on the other. (2) Exudation of lymph on the 
pleural surfaces. This lymph is of variable consistence, some- 
times composed of thin and easily separated pellicles, or of 
extensive thick masses or strata, or again showing itself in the 
form of a tough membrane. It is of greyish yellow colour, and j 
microscopically consists mainly of coagulated fibrin along with 
epithelial cells and red and white blood corpuscles. Its presence 
cause's roughening of the two pleural surface's, which, slightly 
separated in health, may .now be brought into contact by bands 
of lvmph extending between them. These bands niav break 
up or may heroine organized by the development, of new Wood 
vessels, and adhering permanently may obliterate throughout a 
greater or less space the pleural sac, and interfere to some extent 
with the free plav of the lungs. (3) Effusion of fluid into the 
pleural cavity. This fluid may vary in its characters. 

The chief varieties of pleurisy are classified according to the 
variety of the effusion, should effusion take place. (1) Some 
pleurisies do not reach the stage of effusion, the inflammation 
terminating in the exudation of lymph. This is termed dry j 
pleurisy. (2) Fibrinous or plastic pleurisy. In this variety 
the pleura is covered by a thick layer of granular, fibrinous 
material. Fibrinous pleurisy is usually secondary to acute 
diseases of the lung such as pneumonia, cancer, abscess or 
tuberculosis. (3) Sero-fitorinous pleurisy. This is the most ; 
common variety, and produces the condition commonly known 
as pleurisy with effusion. The amount •may vary from an 


almost inappreciable quantity to a gallon or more. When 
large in quantity it may fill to distension the pleural sac, bulge 
out the thoracic wall externally, and compress the lung, which 
may in such cases have all its air displaced and be reduced to a 
mere fraction of its natural bulk. Other organs, such as the 
heart and liver, may in consequence of the presence of the fluid 
be shifted away from their normal position. In favourable cases 
the fluid is absorbed more or less completely and the pleural 
surfaces again may unite by adhesions ; or, all traces of inflamma- 
tory products having disappeared, the pleura may be restored 
to its normal condition. When the fluid is not speedily absorbed 
it mav remain long in the cavity and compress the lung to such a 
degree as to render it incapable of re-expansion as the effusion 
passes slowly away. The consequence is that the chest wall 
falls in, the ribs become approximated, the shoulder is lowered, 
the spine becomes curved and internal organs permanently 
displaced, while the affected side scarcely moves in respiration. 
Sometimes the unabsorbed fluid becomes purulent, and an 
empyema is the result. 

The symptoms of pleurisy vary: the onset is sometimes 
obscure but usually well marked. It may be ushered in by 
rigors, fever and a sharp pain in the side, especially on breathing. 
Pain is felt in the side or breast, of a severe cutting character, 

! referred usually to the neighbourhood of the nipple, hilt it may 
be also at some distance from the affected pari, such as through 
the middle of the body or in the abdominal or iliac regions. On 
auscultation the physician recognizes sooner or later friction,” 
a superficial rough rubbing sound, occurring only with the 
respiratory acts and creasing when the breath is held. It is due 
to the coming together during respiration of the two pleural 
! surfaces which are roughened 1 iy the exuded lymph. The pain 
I is greatest at the outset, and tends to abate as the effusion 
takes place. A dry cough is almost always present, which is 
particularly distressing owing to the increased pain the effort 
ext. ites. At the outset there may be dyspnoea, due to lever and 
pain; later it may result from compression of the lung. 

On physical examination of the chest the following are among 
the chief points observed : (1) On inspection there is more or 
less bulging of the side affected, should effusion be present, 
obliteration of the intercostal spaces, and sometimes elevation 
of the shoulder. (2) On palpation with the hand applied to the 
side there is diminished expansion of one-half o£ the thorax, 
and the normal voc al fremitus is abolished. Should the effusion 
be on the right side and copious, the liver may be felt have 
been pushed downwards, and the heart somewhat displaced to 
the ’elt; while if the effusion be on the left side the heart is dis- 
placed to the right. (3) On percussion there is absolute dullness 
over the seat of the effusion. Jf the fluid does not fill the pleural 
sac the floating lung may yield a hyper-resonant, note. (4) On 
auscultation the natural breath sound is inaudible over the 
effusion. Should the latter be only partial the breathing is 
clear and somewhat harsh, with or without friction, and the 
voice sound is aegophonic. Posteriorly there may be heard 
tubular breathing with aegophony. These various physical 
signs render it impossible to mistake the disease for other 
maladies the symptoms of which may bear a resemblance to it, 
such as pleurodynia. 

The absorption or removal of the fluid is marked by the 
disappearance 1 or diminution of the above-mentioned physical 
signs, exc e pt that of percussion dullness, which may last a long 
time, and is probably due in part to the thickened pleura. 
Friction may again be heard as the fluid passes awav and the 
two pleural surfac es come* together. The displaced organs are 
restored to their position, and the compressed lung re-expanded. 
Frequently this expansion is only partial. 

In most instance's the termination is favourable, the acute 
symptoms subsiding and the fluid (if not drawn off) becoming 
absorbed, sometimes after reaeeumulatiun. On the other hand 
it may remain long without undergoing much change, and thus 
a condition of chronic pleurisy becomes established 

Pleurisy may exist in a latent form, the patient going about 
for weeks with a large accumulation of fluid in his thorax, the 



8 3 8 


PLEURO-PNEUMONIA -PLfiVNA 


ordinary acute symptoms never having been present in any 
marked degree. Cases of this sort are often protracted, and 
their results unsatisfactory as regards complete recovery. 

In the treatment of early pleurisy, pain may be relieved by 
a hypodermic of morphia or the application of leeches. A 
purgat ive is essential. Fixation of the affected side of the thorax 
In' strapping with adhesive plaster gives great relief. The ice- 
bag is useful in the early stages, as in pneumonia. The open-air 
treatment of eases is recommended, as the majority of the eases 
are of tuberculous origin. When effusion has taken place, 
counter irritation and the exhibition of iodide of potassium are 
useful. Dry diet and saline purgatives have been well spoken 
of. The most satisfaetorv method of treatment is early and 
if necessarv repeated aspiration of the fluid. The operation 
{(/wraeentesis) was practised by ancient physicians, but was 
revived in modern times by Armand Trousseau (1801-1867) 
in France and Ilenrv I. Bowditch (1808-1S92) in America; by 
the latter an excellent instrument was devised for emptying 
the chest . which, however, lias been displaced in practice by the 
still more convenient aspirator. The chest is punctured in the 
lateral or posterior regions, and in most eases the greater portion 
ar all of the lluid may be safely drawn off. In many instances 
not onlv is the removal of distressing symptoms speedy and j 
complete, but the lung is relieved from pressure in time to 
enable it to resume its normal junction. 

Jn t uses of chronic pleurisy after the failure of repeated j 
a-pirations, Samuel W est reports well of free incision and drain- j 
age. lie ha> reported cases of recoverv of effusion, filteen or 1 
eighteen months standing. Sir James Harr has advocated the j 
treatment of these* cases by the withdrawal of the fluid and the 
substitution of sterilized air and solution ot supra renal e xtract ; ; 
others have introduced phvsinlogieul salt solution or formalin 
solution into the cavity, after the removal of the fluid. Vacpiez 
injects nitrogen into the cavity and reports a number of eases 
in which it prevented recurrence*. 

PLEURO-PNEUMONIA, or Li nc.-Pt A(,t i:,a contagious disease 
peculiar to cattle, generally affec ting the lungs and the lining 
membrane of the* eltest, producing a particular form of lobar 
or lobular pleuro pneumonia, and, in the majority of eases, 
transmitted by the living diseased animal, or, exceptionally, 
by mediate contagion, li cannot be communicated to animals 
oilier than ttyose of the bovine race. Inoculation ot healthy 
rattle with the fluid from the diseased lungs produces, after a 
certain # inter\ al, characteristic changes at the seat of inoculation, 
and though it does not develop the* lung lesions always observed 
in natural infection, yet there is a local anatomical similarity 
or identity. Though numerous investigations have been made, 
the nature of the infective agent remains doubtful. In 18SS 
Arloing, of Lyons, described various bacilli obtained from the 
lesions, hut the pathogenic organism of lung-plague has nut been 
discovered. 

The earliest notices of this disease testilv that it first prevailed 
in central Europe, and in the iXtli century it was present in 
certain parts ot southern Germany, Switzerland and France, 
and had aKo appeared in upper Italy. Though Valentine 
described an epizootv occurring among cattle in 1693 in Hesse, 
doubts have been entertained as to whether it was this malady. 
It was not until T7O9 that it was definitely described as prevailing 
in Franche-Comte by the name of “ murie.” From that date- 
down to 1789 it appears to ha\e remained more or less limited 
to the Swiss mountain . the Jura, Daupliine and Vosges, Pied- 
mont and upper Silesia; it showed itself in ( hainpagne and 
Bourbonnais about the time of the Revolution, when its spread 
was great!}- a< < derated by the wars that followed. Jn the 19th 
century its diffusion was accurately determined. It invaded 
Prussia in 1802, and soon spread over north Germany. It was 
first described as existing in Russia in 1824; it readied Belgium 
in 1827, Holland in 1833, the United Kingdom in 1841, Sweden 
in 1847, Denmark m 1X4S, Finland in 1850, South Africa in 
1854, tiie United States Brooklyn in 1843, New Jersey in 1847, 
BrookK n again in 1.X50 and Boston in 1850; it was afco carried 
to Melbourne in 1858, and to New' South Wales in i860; New 


Zealand and Tasmania received it in 1864, but it was eradicated 
in both countries by the sanitary' measures adopted. It was 
c arried to Asia Minor, and made its presence felt at Damascus. 
It prevails in various parts of China, India, Africa and Australia, 
and until quite recently it existed in every count rv in Europe, 
except Scandinavia, Holland, Spain and Portugal. In Great 
Britain cases occurred in 1897. 

Symptoms. -The malady lasts from two to three weeks to 
as nnuiv months, the chief symptoms being fever, diminished 
appetite, a short cough of a peculiar and pathognomonic' charac- 
ter, with quickened breathing and pulse, and physical indications 
of lung and chest disease. Towards the end there is great 
debility and emaciation, death generally ensuing after hectic 
fever has set in. Complete recovery is rare. 

The pathological changes are generally limited to the chest 
and its contents, and consist in a peculiar marbled like appear- 
ance of the lungs on section, and fibrinous deposits on the pleural 
membrane, with oftentimes great, effusion into the cavity of’ 
the thorax.* 

Willems of Hassell (Belgium) in 1852 introduced and practised 
inoculation as a protective measure for this scourge, employing 
for this purpose the lymph obtained from a diseased lung. Since 
that time inoculation has been extensively resorted to, not only 
in Europe, but also in Australia and South Africa, and its pro- 
tective value has been generally recognized. \\ hen properly 
performed, and when certain precautions are adopted, it would 
appear to confer temporary immunity from the disease. The 
usual seat of inoculation is the extremity of the tail, the virus 
being introduced beneath the skin by means of a syringe* or a 
worsted thread impregnated with the lymph. Protection against 
infection can also be secured by subcutaneous or intravenous 
injection of a culture of Arloing's pneumo-bacillus on Martin’s 
bouillon, and by intravenous injection of the lymph Irom a 
diseased lung, or from a subcutaneous lesion produced in a calf 
hv previous inoculation. 

PLEVNA ( llnlg arian / 7 m*w), the chief town of the department 
of Plevna, Bulgaria; 85 in. N.F. of Sofia, on the Tutchinitza, 
an affluent of Vid, which flows north into the Danube and on 
the Sofia Varna railway (opened in 1899). Pop. (1906), 21,208. 
A branch line, 25 m. long, connects Plevna with Samovit on 
the Danube, where a port has been formed. After the events 
of 1877, it was almost entirely forsaken bv the Turks, and most 
of the mosques have gone to ruin; but, peopled now mainly by 
Bulgarians, it has quite recovered its prosperity, and has a large 
commerce in cattle and wine. 

Buttles of iSyy. l’le\na, prior to the* Russo-Turkish War of 
1877 (see Russo Turkish Wars) a small and unknown town 
without fortifications, became celebrated throughout the world 
as the scene of Osman Pasha's victories and his five months’ 
defence of the entrenched camp which he constructed around 
the town, a defence which upset the Russians' plans and induced 
them to devote their whole energies to its capture. Osman 
Pasha left Widin on the 13th of July with a column consisting 
of 1 y battalions, 6 squadrons and 9 batteries, a total of 12,000 
men anil 54 guns. Hearing that he was too late to relieve 
Nikopol, he pushed on to Ple\na, whfre there was a garrison 
of 3 battalions and 4 guns, under Atuuf Pasha. 

Passing through Plevna on the afternoon of the 19th of July 
hr at once took up a position, previously selected by Atouf 
Pasha, on the hills covering 1 he town to the north and east. 
The column had been joined ett route by 3 battalions from the 
banks of the Danube, so that. Osman's command now consisted 
of 25 battalions. He was none too soon. General Seliilder- 
Sejiuldner, commanding the 5th division of the The First 
• X. corps, which had just captured Nikopol, had tint tic ot 

hcen ordered to occupy Plevna, and his guns were Plevna. 
already in action. The '1'urkisli batteries came into action 
as soon as they arrived and returned the fire. A desultory 
artillery duel was carried on till nightfall, but no attack was made 
by the Russians on the 19th. Osma,n distributed his troops 
in three sections: on the Janik Bair, facing north, were 13 
battalions and 4 batteries, with advanced posts of 2 battalions 
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and 1 battery each, at Opanetz and Bukova, facing east and 1 
north-cast, 5 battalions and 10 guns were posted on the eastern j 
end of the janik Bair ; to the hills souttf of the Bulgareni road 
4 battalions and 2 batteries were allotted, and on either side 
of the road, under cover, in rear of them, most of the cavalry 
was place* 1 . The remaining troops formed a general reserve, 
which was posted on the hill just cast of the town. The hills 
to the north and cast of Plevna were perfectly bare. The Turks 
had covered the 115 m. from VVidin in seven days, in trying 
heat, and were exhausted, but a few trenches were thrown up. 
On the 20th of July at 5 a.m., having made no preliminary 
reconnaissance, the Russian commander brought his guns into 
action, and, after a short bombardment, advanced his infantry 


sent a force of 6 battalions and 1 battery under Rifaat 
Pasha to occupy Lovcha (Lovatz), where they entrenched 
themselves. 

The Plevna garrison now numbered 20,000 (35 battalions, 

squadrons, 57 guns and 400 mounted irregulars), who were 
organized in two wings with a general reserve. Adil Pasha 
commanded the left wing consisting of 12 battalions, 3 batteries 
and 2 squadrons, and held the ground from the Vid bridge 
to Grivitza, Hassan Sabri Pasha commanded the right wing, 
of equal strength, covering from Grivitza to the south. The 
remainder, as general reserve, was posted on the crest and slopes 
of the hill east of the town, with one battalion in Plevna itself. 
The west Iront was not fortified till October. Trenches were 



in four separate columns. On the north flank they pressed 
into Bukova, and also succeeded in driving back the Turkish 
right wing; but in both cases Turkish reinforcements arrived 
and with vigorous counter-attacks pressed back the Russians. \ 
with the result that by noon they were in full retreat, having j 
lost 2800 men out of a total of 8000. The Turks lost 2000. j 
Osman made no attempt to reap the fruits of his victory by 
pursuit. ITe at once drew' up plans for the fortification of 
the position, and the troops were employed night and day 
constructing redoubts and entrenchments. A plentiful supply 
of tools and daily convoys of stores reached Plevna from 
Orchanie, and on the 24th of July Osman’s strength was 
increased by T4 battalions* and a battery from Sofia. In order 
to secure his line of communications, on the 25th of July he i 


4 ft. deep and the redoubts had a command of 10 to ib ft., 
with parapets about 14 ft. thick. In addition to the trend fr-s 
to the flanks, there were in some cases two lines of trench to the 
front, thus giving three tiers of fire. 

In accordance with orders from the Russian headquarters 
at Tirnova, a fresh attack was made bv General Kriidener on 
the 30th of July. He had been reinforced by three brigades 
of infantry and one of cavalry under General Shakovskoi, and 
his force numbered over 30,000, with 776 guns. After a 
preliminary cannonade the infantry advanced at second 
3 p.m., asbefore in widely spread columns. The Battle of 
attacking from the north and north-east were 
columns rymlsed with heavy loss. Shakovskoi advancing 
from Radischevo, his left flank safeguarded by Skobclev from 
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the neighbourhood of Krishin, temporarily occupied two redoubts, 
but a heavv counter-stroke by the Turkish reserves forced him 
back with severe loss. The Russians retreated, the northern 
column to Tristenik and Karagakh, the southern to Poradim. 
Their losses amounted to 7300, while the Turkish losses 
exceeded 2000. Had the Turkish garrison of Loxcha been 
called in, the result would have been still more disastrous to 
the Russians. 

The victory was decisive, but Osman again failed to pursue. 
His troops were elated by success, the moral of the enemy 
severely shaken, the undefended Russian bridge over the Danube 
was within 40 m. of him, but he lost his opportunity, and 
contented himself with strengthening his defensive works. It 
is said that he was tied down to Plevna by orders from 
Constantinople. 

The Russians now concentrated all their available forces 
against Plevna and called in the aid of the Rumanians. Bv 
the end of August they had assembled a force of 74.000 infantry, 
10,000 cavalrv and 440 guns, including 24 siege guns, about 
too , 000 men in all. On the 30th of August Osman moved out 
of Ple\ na with all his cavalry, 4 batteries of artillery and 10 
battalions of infantry, and on the 31st attacked the Russians 
about Pelishat. He returned to Plevna the same evening. 
The Turks lost 1300 and the Russians 1000 men. The Russians 
determined to orvupv Love ha, and so eut Osmans communi- 
cations before again attacking Plevna. Alter three days’ 
lighting this was accomplished by Skobelev, acting under 
lmeretindd. with a force of 20,000 men, on the 3rd ol September. 
Osman moved out to the relief ol the garrison th.it day with a 
strong column, but, finding he was too late, returned to Plevna 
on the nth. The survivors from I.ovrha were re-formed into 
3 battalions, including which Osman had been reinforced by 
13 battalions, 2.I batteries of artillery and 11 squadrons of 
cavalrv. His strength was now 30,000, with 72 guns, 46 
battalions, tq .squadrons and 12 batteries. This force w.is 
organized in 4 approximately equal commands, the northern, 
south eastern and southern, and a general reserve. 

The R ussians m^ved to their preliminary positions on the 
night of September Oth -7th. Their plan was for the Rumanians, 
Third the IX. and TV. corps and Imeretinski's column to 

Hattie of attack the north-east, south-east and south fronts 
Plevna. simultaneously. An artillery bombardment began 
at 6 a.m. on*the 7th of September, was carried on till 3 p.m. on 
the 1 r # th, when the infantry advanced. The Rumanians took 
one Grivitza redoubt; Skobelev occupied two redoubts on the 
south front, but the centre attack on the Radishevo front lailcd. 
On the 1 2th the Turks recaptured the southern redoubts, the 
Rumanians remained in possession of the Grivitza redoubt, 
but the Russian losses already amounted to 18,000 and they 
withdrew, and entrenched themselves on a line Verbitza- 
Radishevu, with cavalrv on either flank to the Vid. The Turkish 
losses totalled 5000, of which only a few hundred were caused by 
the artillery fire of the first few days. There was no question of 
pursuit. The Russians were greatly superior in numbers and the 
Turks were completely exhaiMerl. 

Several causes contributed to the Russian defeat. The 
Russian bombardment, at ranges beyond the powers of their 
guns and lacking the co-operation of the infantry to give them 
a garget, had been useless. No reconnaissance? had been made 
of the position. The infantry attacks were not simultaneous, 
and were beaten in detail, besides which, they were spread over 
the whole of a strongly fortified front in equal strength, instead 
of being pressed home at definite points. The lack of unity of 
command, in that the commander-in-chief interfered with the 
dispositions' ‘and conduct of the operations as arranged by 
the commander of the Plevna forces, also militated against the 
Russian success. 

This was the last open-force attack on Osman’s lines. 
investment' Todleben, the defender of Sevastopol, was 

and Pan now entrusted with the conduct of the siege, and he 
of Plevna, determiner! to complete the investment, which w as 
accomplished by the 24th of October, Osman's request to retire 


-PLIGHT 

I from Plevna having been refused by Constantinople. Supplies 
1 eventually gave out and a sortie on the night ol the 9th- 10th 
of December failed, w ? ith the result that he and his army 
capitulated. 

Plevna is a striking example of the futility of the purely 
passive defence, which is doomed to failure however tenaciously 
carried out. Osman Pasha repelled three Russian attacks and 
practically held the whole Russian army. It remained for the 
j other 'l'urkish forc es in the field to take the offensive and by 
a vigorous eounterstroke to reap the fruits of his successes. 

1 Victories whic h are not followed up are useless. War without 
j strategy is mere butchery. The position of Plevna, threatening 
[ the Russian bridge and communications, was strategically 
j important, but there was no necessity for the Russians to attack 
j the posit inn. On the eastern flank was an army stronger than 
I Osman's and the fortress of Rustehuk was nearer the bridge than 
Plevna, but they did not consider it necessary to attack them, 
i They might have contained Osman's force as thev did the army 
j under Mehcmet Ali, and cither awaited his attack or attacked 
! when he evacuated the position. They failed to realize the 
; resisting force of improvised fortifications and the strength 
conferred by extensive and well-placed entrenchments, and 
despising their adversary made direct frontal attacks on a well- 
fortified position, instead of aiming at a flank or tla* rear. The 
part played by Plevna in the war was due in the fust place to the 
imaginary importance set by the Russians on iu capture 1 , and 
later to their faulty procedure in attack on the one hand, and to 
the skill evinced bv the 'lurks in iortilying and defending the 
position on the other. (j. ||. v. r.) 

S«v \Y. V. llcrlu-it. The I hfence of Plevna, /.V77 (London, lHo.s); 
\'. V. Greene, The Pus sum Innv and its i’ampat^n in Tin key 
(London, 18S0) ; General Kurop.itkin (Gcr. trails, by Krahmci), 
Knti.schr Pwldduke auf den nts.sisih lut/tischcn Ki teg ; Monzallcr 
l’ac ha and Talaat Hey, Defense de Plevna ’, Kralimer's German 
translation ot the Russian Official History; General H. LangloLs’s 
Lemons of Two Detent ITars ( Png. trails., War ( Mice, 1910); T h. 
von Trot ha, Kanipf uni J'iavna (Berlin, 1878) ; Yacarcsco (Ger. 
trail-,. 1. Duniamens Antheil am Kncge, 1S77 rSyS (Leipzig, iStttt). 

PLEYEL, IGNAZ JOSEPH (1757- 1831), Austrian musician, 
was born at Ruppersthal, near Vienna, on the' t st of June 1757, 
the twenty- fourth son of a poor village schoolmaster, lie 
studied the pianoforte under Van Hal (known in England as 
Vanhall), and in 1772 learned composition from Haydn, who 
became his dearest friend. He was appointed temporary tnaiire 
de chapelle at Strasburg in 1783, receiving a permanent appoint- 
ment to the office in 1789. In 17c)! he paid a suc cessful visit to 
London. He narrowly escaped the guillotine on returning to 
Strasburg, and was only saved by the existence of a cantata 
which he had written, and in which the inspiration could fairly 
be claimed to be on the side of liberty ; so that he was permitted 
, to re main until 1795, when he migrated to Paris. Here he opened 
a large.* music .sTi op, published the first c omplete edition of Haydn’s 
quartets, and founded, in 1807, the pianoforte manufactory 
which still bears his name. The latter years of his life were 
| spent in agricultural pursuits. The July revolution of 1830 
| inflicted upon him .1 severe shock, ancDm the 14th of November 
| 1831 he (bed in Paris. 

Maria IT.eyel, nee Moke (1811-1875), the wife of his eldest 
son, ('amille, was one of the most accomplished pianists of her 
j time. 

j PLIGHT, an homonymous word now used chiefly with two 
| meanings, (1) pledge, and (2) condition or state. The first 
1 appears more generally in the verbal form, “ to plight one’s 
j troth,” <Yc., and the second with a direct or implied sense of 
j misfortune. The derivations of the two words show they are 
I quite distinct in origin. The O. Eng. plihl meant danger or risk, 
hence risk of obligation (cf. Ger. Pflicht, Du. plicht, care, duty). 
The root pleh- or /?/cg- is probably also to be seen in the much 
disputed word “ pledge.” The M. Eng. plit or plyt, on the. other 
hand, is an adaptation of O. Er. plait, fold, and therefore a doublet 
of “ plait, 1 ' but appears in the 14th ‘century with the neutral 
I sense of condition of state in general. 
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PLIMER, ANDREW (/. 17(13-1837), English miniature 
painter, was the son of a clock-maker at Wellington. Disliking 
ois father’s business, he and his brother Nathaniel joined a 
party ol gypsies and wandered about with them, eventually 
reaching London, where he presented himself to Mrs Cos way in 
1 781 and was engaged by her as studio boy. TIis skill in painting 
was qui< klv detected by Cosway, who sent him to a friend to 
learn drawing, and then received him into his own studio, 
where he rem lined until 1785, when hi* set up for himself in j 
Great Maddox Street. It was of this artist that Cosway said | 
“ Andrew will be my Elisha," adding with characteristic vanity, | 

if 1 am not constrained to carry my mantle up to Paradise with 
me." J dimer married Joanna Louisa Knight, whose sister, 
Mary Ann, was his pupil and a well-known artist. He had five j 
children, only one of whom, Louisa, married. Tie* exhibited ! 
many times in the Royal Academy, resided for a while in Exeter, 
travelled a good deal through England, and died at Brighton and j 
was buri<*d at Hove. His miniatures arc of great brilliance and 
in considerable demand among collectors. They are to be dis- j 
tinguislied by the peculiar wiry treatment of the hair and by ; 
the large full expressive eyes Plimer invariably gave to his female 
sitters, ryes resembling those of his own wife and daughters. I 

Sr<* Andrew and Xuthaniel 1*1 inter, l>v i». Williamson (London, 1 
190.5). (CL C. W.) j 

PLIMER, NATHANIEL (1757 r. 18 22), English miniature] 
p;i inter , was the brother of Andrew 1 ‘timer (i/.7».). I h* worked for ; 
a while with Ilenrv I'.otie the enamellcr, eventually entering 
('oswav’s studio, lie exhibited at the Royal Academy from 
1787 until 18 1 5, when he is lost sight of, although he is said to 
have lived until 1X22. lie had lour daughters, one of whom I 
married the painter, Andrew Grddes, and lilt children. He 
exhibited twenty-six works, and many of his smaller portraits , 
arc of extreme beauty. : 

See Andrei e and Xuthaniel Plimer, bv (*. ('. Williamson (London, 1 
19" t). ‘ (<•• C. \\.) i 

PLIMSOLL, SAMUEL (1824-18(18), Pritish ]>olitician and 
S,h ial relornier, was born at Bristol on the Totliof February 0X24. , 
Leaving school at an early age, lie became? a clerk, and rose to be ! 
manager ot a brewery in Yoikshire. In 1853 he endeavoured to 
set lip a business of bis own in London as a « oal merchant. 'The 
ventuie proved a failure, and Plimsoll was reduced to destitution. 
Tie has himself related how for a time he lived in a common ; 
lodging-house on 7s. pAd. a week. Through this experience he 
karnt to svnipathi/e with the struggles of the poor; and when the 
sucres', of his enterprise placed him in possession of a competence, 1 
he resolved to devote his leisure to the amelioration of their ; 
lot. His efforts were directed more especially against what were 1 
known as “ coffin-ships ” -unseaworthy and overloaded vessels, 1 
often lieavih insured, in which unscrupulous owners were allowed 1 
bv the law to risk the lives of their crews. Plimsoll entered 
parliament as Liberal member for 1 >erby in 1 80S, and endeavoured 
in \ain to pass a bill dealing with the subje< t. I11 1872 lie ] 
published a work entitled Our Seamen, which made a great ini- , 
pression throughout tlie country. Accordingly, on Plimsoll’s ] 
motion in 1874, a roval commission was appointed, and in 1875 i 
a government bill was introduced, whit h Plimsoll, t hough regard- j 
ing it as inadequate, resolved to accept. On the 22nd of July, | 
the premier, Disraeli, announced that the bill would be dropped. 
Plimsoll lost his self-control, applied the term “villains" to 
members of the house, and shook his fist in the Speaker’s fare. 
Disraeli moved that he he reprimanded, but on the suggestion 
of Lord Hartington agreed to adjourn the matter for a week to 
allow Plimsoll time for reflection. Eventually Plimsoll made an 
apology. The country, however, shared his view that the bill had 
been stifled by the pressure of the shipowners, and the popular 
agitation forced the government to pass a bill, which in the 
following year was amended into the Merchant Shipping Act. 
This gave stringent powers of inspection to the Board of Trade. 
The mark that indicates the limit to which a ship may be loaded 
is generally known as Plifnsolfs mark. Plimsoll was re-elected 
for Derby at the general election of 1880 by a great majority, but 


gave up his seat to Sir \V. Harcourt, in the belief that the latter, 
as •home secretary, could advance the sailors’ interests more 
effectively than any private member. Though offered a seat by 
some thirty constituencies, he did not re-enter the house, and 
subsequently bceame estranged from the Liberal leaders by what 
lie regarded as their breach of faith in neglecting the question of 
shipping reform. He held for some years the presidency of the 
Sailors’ and Firemen's Union, raised a further agitation, marred 
bv obvious exaggeration, about the horrors of the cattle-ships. 
Later he visited the United States with the object, in which he 
did good service, of securing the adoption of a less bitter tone 
towards England in t he* historical textbooks used in American 
schools. He died at Folkestone on the 3rd of June 1898. 

PLINLIMMON ( Plynlnunum , Pumplumon , Pnmlnmon , 
Pcnlumon : Pumlumon is the name used locally : pump 
means live: lumou , chimney, llag or beacon; pen, head), a 
mountain of Wales of t ho height of 2463 ft., equidistant 
(about to 111.) from Machynlleth and Llanidloes. Much 
inferior in elevation to Snowdon or Uader Idris, Plinlim- 
mon is certainly the most dangerous of the Welsh hills 
bec ause of its quaking bogs. The scenery is comparatively poor, 
consisting chiefly of slice]) downs (in Montgomeryshire) and 
barren turbaries (in Cardiganshire). If the name means “ live- 
beacons," onlv three o! these an* high, with a carnedd (stone-pile, 
probably a military or oilier landmark, rather Hum the legendary 
barrow 1, or tomb) on each ol the three. Pliiilimmon is notable 
as the source ol five streams — three small : the Rheidol, the 
Llvfnant and the Ulvwedog* and two larger and amous : the 
\Yvr ((twy) and the Severn ( flu Iren ). 

The i none scs of Pliiilimmon saw many a struggle, notably the 
war to the knife between Owen (Yfeilog (//. e. 900), prince of 
Lowvs. and lbwel ab Ladoga, n. Here also Owen Glcndower 
unfurled tin* banm ■* of Welsh independence; from here, in 1401, 
he harassed 1 lie 1 mint ry, sacking Montgomery, burning Welshpool, 
and destroying (win Ilir (long “combe," or valley) abbey, of 
which some columns arc said to be* now in Llanidloes old church. 
On the side of Pliiilimmon, some 2 m. lmm the Stcddfagurig inn, 
is Blaen Gwv (tin* point of the Wye), the course of the streamlet 
being traceable up to Pont-rhyd-galed (the hard ford bridge), 
some 4 in. distant from the inn. Near this bridge are numerous 
banuws and cairns, on the right from Aberystwyth. There; are 
slate quanirs, with lead and cupper mines. Machynlleth (per- 
haps Mariana in Roman time's) lias Owen GlendowVr's “ senate 
house” (1402), and is known as tin* scene ol Glendower’s at- 
tempted assassination by Dafydd Gam. Llvn pen rhaiaflr (the 
waterfall head pool), or Pistyll y llvn (pool spout), is some 6 m. 
south of Machynlleth. Llanidloes lias a trade in Plinlimmnn 
slates and minerals besides flannel and wool manufactures. 

PLINTH (Gr. TrA/rflos, a square tile), the term in architecture 
given to the lower mouldings of a podium, pedestal or skirting; 
also to anv re< tangular block on whic h a statue or vase is placed, 
and in the ( lassie Orders to the square block of moderate height, 
under the base mouldiqgs of the column or pedestal. 

PLINY, THE ELDER. G aius Plinius Seeundus (r. A . 1 > . 23-79), 
the author of the Xaturalis historki , was the son of a Roman 
eques bv the daughter of the senator Gains Caeeilius of Novum 
Uoiiium. Tie was horn at Uomum, not (as is sometimes supposed) 
at Verona: it is onlv as a native of Gallia Transpadana that he 
calls Catullus of Verona Jiis conterraneus , or fellow-countryman, 
not his muni ceps, or fellow-townsman ( Praef . g 1). Before a.d. 
35 (A T .//. xxwii. 81) his father took him to Rome, where he 
was educated under his father's friend, the poet and military 
commander, P. Pomponius Secundus, who inspired him with a 
lifelong love of learning. Two centuries after the death of the 
Gracchi Plinv saw some of their autograph writings in his 
preceptor’s library (xiii. 83), and lie afterwards wrote that 
preceptor’s Life . He makes mention of the grammarians and 
rhetoricians, Rcmmius Palaemon and Arellius Fuscus (xiv. 49, 
xxxiii. 152), and he may have been instructed by them. In 
Rome he studied botany in the garden of the aged Antonins 
Castor (xx*\ 9), and saw the fine old lotus-trees in the grounds 
that had once belonged to Crassus (xvii. 5). He also viewed the 

xxi. 27 a 
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vast structure raised by Caligula (xxxvi. m), and probably 
witnessed the triumph of Claudius over Britain (iii. 119; a*d. 
44). Under the influence of Seneca he became a keen student of 
philosophy and rhetoric, and began practising as an advocate. 
He saw military service under Corbulo in Lower Germany 
(a. i). 47), taking part in the Roman conquest of the Chauci and 
the construction of the canal between the Maas and the Rhine 
(xvi. 2 and 5). As a young commander of cavalry (praefectus 
alae) he wrote in his winter-quarters a work on the use of missiles 
on horseback {Je jaculatione equestn). with some account of the 
points of a good horse (viii. 162). In Gaul and Spain he learnt 
the meanings of a number of Celtic words (xxx. 40). lie took 
note of sites assoeiated with the Roman invasion of Germany, 
and, amid the seenes of the victories of Drusus, he had a dream 
in which the victor enjoined him to transmit his exploits to 
posterity (Plin. Epp. iii. 5, 4). The dream prompted Pliny tv, 
begin forthwith a history of all the wars between the Romans 
and the Germans. He probably accompanied his father's 
friend, Pomponius, on an expedition against the Chatti 
(a.i>. 50), and visited Germany for a third time ( 57) as a comrade 
of the future emperor, Titus (Praef. $ 3). Under Nero he lived 
mainlv in Rome. He mentions the map of Armenia and the 
neighbourhood of the Caspian Sea, which was sent to Rome by 
the staff of Corbulo in a.d. 5S (vi. 40). He also saw r the building 
of Nero's goldt*n house " after the fire of 64 (xxxvi. in). 
Meanwhile he was completing the twenty books of his History 
of the German Mars, the only authority expressly quoted in the 
first six books of the Annals of Tacitus (i. (>n). and probably one 
if the principal authorities for the Germania. It was superseded 
by the writings of Tacitus, and. early in the 5th century, S\m- 
machus had little hope of finding a copy (Epp. xiv. 8). J le also 
devoted much of his time to writing on the comparatively safe 
subjects of grammar and rhetoric. A detailed work on rhetoric, 
entitled Studiosus,\\a* followed by eight hooks, Dalai sermonis 
(a.d. 67). l.’nder his friend Vespasian he returned to the 
service of the state, serving as procurator in Gallia Narhoncnsis 
(70) and ITCpania Tarraconensis (73), and also visiting the 
Provineia Bclgica (^4). During his stay in Spain he became 
familiar with the agriculture and the mines of the country, 
besides paying a visit to Africa (vii. 37). On his return to Italy 
he accepted office* under Vespasian, whom he used to visit before 
dav break for instructions before proceeding to his official duties, 
after the discharge of which he devoted all the rest of his time to 
study (Plin. Epp. iii. 5, 9). He completed a History of his Times 
in thiPty-one books, possibly extending from the reign of Nero 
to that of Vespasian, and deliberately reserved it for publication 
after his detease (N.H., Praej. 20). It is quoted by Tacitus 
(Ann. xiii. 20, xv. 53; Hist. iii. 29), and is one of the authorities 
followed by Suetonius and Plutarch. He also virtually com- 
pleted his great work, the Naturalis histoiia. The work had 
been planned under the rule of Nero. The materials collected 
for this purpose filled rather less than ibo volumes in a.d. 23, 
when Lavcius Licinus, the praetorian leg.ite of Hispania Tarra- 
conensis, vainly offered to purchase them for a sum equivalent 
to more than £3200. He dedicated the work to Titus in a.d. 77. 
Soon afterwards he received from Vespasian the appointment of 
praefect of the Roman fleet at Misenum. On the 24th of August 
A.D. 79 he was stationed at Misenum, at the time of the great 
eruption of Vesuvius, which overwhelmed Pompeii and Hercu- 
laneum. A lies’ re to observe the phenomenon from a nearer 
point of view, and also to rescue some of his friends from then- 
perilous position on the shore of the Bay of Naples, led to his 
laum hing his galleys and ( rossing the bay to Stabiae (Gastelki- 
mare). where he perish* d, in the fifty-sixth year nf his age. The 
story of his last hours is told in an interesting letter addressed 
twenty -seven years afterwards to Tacitus by the Elder Pliny’s 
nephew and heity the Younger Pliny (Epp. vi. ifi), who also sends 
to another corespondent an at t ount of his uncle’s writings and 
hi . manner of life (iii. 5) - 

" He began to w ork long before daybreak. . . . He read nothing 
without making extracts; he used even to : av that tflere was no 
book so bad as not to contain something of value. In the country 


it was only the time when he was actually in his hath that was 
exempted from study. When travelling, as thorn, h treed from 
every other care, lie devoted himself to study alone. ... In 
short, he deemed all time wasted that was not employed in study/* 

The only fruit of all this unwearied industry that has survive! 

I to our own times is the Naturalis historia , a work which in its 
present form consists of thirty-seven books, the first book 
including a characteristic preface and tables of contents, as well 
| as lists of authorities, which were originally prefixed to each of 
| the books separately. The contents of the remaining books 
i are as follows: ii., mathematical and physical description of 
1 the world; iii. vi., geography and ethnography: vi’i., anthro- 
pology and human physiology; viii. -xi., /oology; xii.-xxvii., 
botany, including agriculture, horticulture and materia mediea : 
xxviii.-xxxii., medical zoning)’; xxxiii.-xxxvii. mineralogy, 
esfreeiallv In its application to life and art, including chasing in 
! silver (xxxiii. 154-157), statuary in bronze (x\' iv.), painting 
(xxxv. 15-149), modelling (151 158), and sculpture in marble 
(xxxvi.). 

He apparently published the first ten books him elf in a.d. 77, 
and was engaged on revising and enlarging the n st during tin* 
j two remaining years of his life. The work was probably pub- 
lished with little, if any, revision by the author’s nephew, who, 
when telling the storv of a tame dolphin, and (’escribing the 
floating islands of the Yadimonian Lake, thirty years later 
(siii. 20, ix. 33), has apparently forgotten that both are to be 
found in his uncle's work (ii. 209, ix. 26). He describes the 
Naturalis historia , as a Naturae historia , and characterizes it. as 
a “ work that is learned and full of matter, and as varied as 
nature herself.” The absence of the author's final revision mav 
partly account for many repetitions, and for some nmtradic- 
! turns, for mistakes in passages borrowed from Greek authors, 

| and for the insertion of marginal additions at wrong places in the 
| text. 

! In the preface the author claims to have stated 20,000 facts 
l gathered from some 2000 books and from 100 select authors. 'The 
j extant lists of Jus authorities amount to many more th.111 .)no, 

! including 14O nf Roman and 327 of < .reek and other sources of 
! information. Tile lists, as a general rule, follow the order of the 
: subject matter of cacti, book. This has been clearly shown in 
; Heinrich Brunn's Disputatio (Bonn, TS50). 

Pliny’s principal authority is Varro. In the geographical books 
j Varro is supplemented by the topographical commentaries of 
; Agrippa, w Inch were completed bv the emperor Augustus; h>r hH 
! /oology he relies largely on Aristotle and on Juba, the scholarly 
j Mauretanian king, stud inrum clavitatc niemorahilior qumn icjnn 
j (v. io). Juba is also his principal guide in botany. Theophrastus 
I is also named in his Indius. In the History of Art the original 
(.reek authorities are 1 Juris of Samos (born 1. 3 jo n.< .), Xeno 
, crates of S11 yon (/ 7 . 280), and Antigonus of Carvstus (born e. 20 5 
1 n.c.). The anecdotic element has been ascribed to I Juris (xxxiv. 

’ (»i, Lvsippum Snvomum Dun's nei;at ullius fuissc disi ipulum, <S:c.) ; 
the notices ol the successive developments of art, and the list ot 
workers in bronze and painters, to Xenocratcs; and a large amount 
i of miscellaneous information to Antigonus. The last two autho- 
: nties are named in connexion w ilh l’arrhasius (xxxv. (» 8 , ham ri 
! elnriam t oncr^scre Antii>onu*. ct Xenocrates , qui dr putura scrips- re ) , 
j while Antigonus is named in the Indues of xxxiii. -xxxiv. as a w riter 
on the; “toreutic” art. Greek epigrams contribute their share 
in Pliny’s descriptions of pictures and statues. One ol the minor 
authorities for books xxxiv. -xxxv. is Ilelindorus (//. 17,0 n.c\), the 
author of a work on the monuments ot* Athens. I11 the Indices to 
xxxjii.-xx.xvi. an important phue is assigned to Past teles of Naples 
(//. 88 lie.), the author rd a u ork in five \ oliimes on famous works ol 
j art (xxxvi. 40), probably incorporating 1 lie substance of the earlier 
j (.reek treatises; but Pliny's indebtedness to Pasiteles is denied bv 
I Kalkmann.w ho holds t hat 1 Mmv used the chronological work of Apollo- 
1 dorus, as well as acurrtiit catalogue ot artists. Pliny’s knowledge 
1 ol the Greek authorities was probably mainly due to Varro, whom 
he often quotes (e.q. xxxiv. 50, xxxv. 113, 15b, xxxvi. 17, 39, 41). 
Varro probably dealt with the history of art in connexion with 
! architecture, which was included in his Disciplinin'. For a number 
ot items relating to works of art near the coast ot Asia Minor, and 
in the adjacent islands, Pliny was indebted to the general, states- 
man, orator and historian, Gains Licinius Mucianus, who died before 
a.d. 77. Pliny mentions tin* works of art collet led by Vespasian 
in the Temple of Peace and in his other galleries (xxxiv. 84), but 
much of his information as to the position of such works in Rome; 

due to books, and not to personal observation. The main merit 
of his account of ancient art, the only classical work ot its kind, 
is that it is a compilation ultimately founded on tin* lost text- 
books of Xenocrates ^ud on the biographies of i Juris a-nd Antigonus. 



PLINY, THE ELDER 843 


He shows no special aptitude for art criticism; in several passages, 
however, lie give-* proof of independent observation (xxxiv. 38, 
.)(>, 03, xwv. 17, 20, 1 10 seij.). He pn iers the marble Lauiuon til 
the pala< e of Titus to all the pictures and bronzes m the world 
( xxxvi. }7); in the temple near the Flaminian Circus he admires 
the Art s and the Aphrodite of Scopas, " which would sullice to 
give renown to any other spot.” " At Rome indeed (he adds) the 
w orks of art are legion ; besides, one cf laces another from the memory 
and, however beautiful they may be, we are distracted by the 
ovetpow'ing claims ol duty and business; lor to admire art we 
need leisure and profound stillness ” (ibid. 20-27). 

Like many of the finest spirits under the early empire, Pliny 
was an adherent to the Stoies. lie was acquainted with their 
noblest representative, Thrasca Paetus, and he also came under 
the influence of Seneca. The Stoics were given to the study of 
nature, while their moral teaching was agreeable to one who, in 
his lii entry work, was unselfishly eager to benefit ancPto instruct 
his contemporaries (Praef. ih, xxviii. 2, xxix. 1). He was also 
influenced by the Epicurean and the Academic and the revived 
Pythagorean schools. P»ut his view' of nature and of God is 
essentially Stoic. It was only (he declares) the weakness of 
humanity that had embodied the Being of God in many human 
forms indued with human faults and vices (ii. T48). The 
Godhead was really one; it was the soul of the eternal world, 
displacing its beneficence t»n the earth, as well as in the sun and 
stars ( ii. 1 2 sc< j., t 54 set].). The existence of a divine Providence was 
uncertain (ii. 19), but the belief in its existence and in the punish- 
ment of wrongdoing was salutary (ii. 2b); and the reward of 
virtue consisted in the elevation to Godhead of those who 
resembled God in doing good to man (ii. 18, Dens ed mortah 
jitvare nwrtalem , el liner ad after mini gloriam via). It was wrong 
to inquire into the future and do violence to nature bv resorting 
to magical arts (ii. u.j.xxx. 3); but the significance of prodigies 
and portents is not denied (ii. 02, njq, 232). Pliny’s view of life 
is gloomy; he regards the human race as plunged in ruin and in 
misery (ii. 24, vii. 130). Against luxury and moral corruption 
he indulges in declamations, which are so frequent that (like 
those of Seneca) they at. last pall upon the reader; and his 
rhetorical flourishes against practically useful inventions (such , 

the art of navigation) arc wanting in good sense and good 
taste (xix. ()). 

With the proud national spirit of a Roman he combines an 
admiration of the virtues by which the republic had attained its 
greatness (xvi. 14, xx\ ii. 3, xxxvii. 201). lie does not suppres 
listorieal facts unfavourable to Rome (xxxiv. 130), and while 
he honours eminent members of distinguished Roman houses, 
he is iree trom Liv\ \ undue partiality for the aristo- 
cracy. The agricultural classes and the old landlords of 
the equestrian order (Cincinnatus, ('urius Dcntatus, Serranus 
and the Elder Cato) are to him the pillars of the state; and he j 
bitterly laments the decline of agriculture in Italy fxviii. 21 and 
35, lalijundia perdidere Jtaliam). Accordingly, for the early i 
history of Rome, he prefers following tin* prae-Augustan writers; 
but he regards the imperial power as indispensable for the govern- 1 
ment of the empire, and he hails the salutaris exortus Vespasiani j 
(xxxiii. 51). At the conclusion of his literary labours, as the 1 
onlv Roman who had ever taken for his theme the whole realm 
of nature, he prays for tlfl blessing of the universal mother on his j 
completed work. . 

In literature he assigns the highest plaee to Homer and to 
Cicero (xvii. 37 set].); and the next to Virgil. He takes a keen 
interest in nature, and in the natural scicmes, studying them in a 
wav that was then new in Rome, while the small esteem in whic h 
studies of this kind were held does not deter him from endeavour- 
ing to be of service to his fellow countrymen (xxii. 15). The 
scheme of his great work is vast and comprehensive, being 
nothing short of an encyclopaedia of learning and of art so far 
as they are connected with nature or draw their materials trom it. 
With a view to this work he studied the original authorities on 
each subject and was most assiduous in making excerpts from 
their pages. Tlis indices auelnrum art?, in some cases, the authori- 
ties which he has actually consulted (though in this respect they 
are not exhaustive); in other c ases, they represent the principal 
writers on the subject, whose names arc Iprrowed second-hand 


for his immediate authorities. lie frankly acknowledges his 
obligations to all his predecessors in a phrase that deserves to be 
proverbial (Eraej. 21, plenum ingenui pudoris fateri per quos 
projeceris). He had neither the temperament for original 
investigation, nor the leisure necessary for the purpose. It is 
obvious that one who spent all his time in reading and in writing, 
and in making excerpts from his predecessors, had none left for 
mature and independent thought, or for patient experimental 
observation of the phenomena of nature. Hut it must not be 
forgotten that it was his sc ientific c uriosity as to the phenomena 
of the eruption of Vesuvius that brought his life of unwearied 
study to a premature end ; and any criticism of his faults of omis- 
sion is disarmed by the candour of the confession in his preface; 
nee dubitamus multa esse quae et nos praeterierint ; homines 
t mini sum us d occupali o/Jiciis. 

j His style betrays the unhealthy influence of Senec a. Tt aims 
less at clearness and vividness than at epigrammatic point. It 
j abounds not only in antitheses, but also in questions and excla- 
mations, tropes and metaphors, and other mannerisms of the 
silver age. The rhythmic al and artistic form of the sentence is 
; sac rificed to a passion for emphasis that delights in deferring the 
point to the* close of the period. The structure of t he sentence is 
also apt to be loose and straggling. There is an excessive use of 
| the ablative* absolute, and ablative phrases are often appended 
in a kind ol vague; “ apposition ” to express^ he author’s own 
opinion of an immediately previous statement, e.g. xxxv. So, 
dixit (Apelles) . . . two se praestare, quod man um de tabula seiret 
toll ere, menwrahili praecepto noeere saepe nimiam diligenliani . 

| About the* middle of the ml century an abstract of the 
| geographical portions ol Pliny's work was produced by Solinus; 
and, rally in the 4th, the medical passages were collected in 1 1 1 0 
Aled uma Plinu. Early in the Silt we* find Bede in possession of 
an excellent MS. of the whole work. In the oth Alenin sends to 
('harles the Grenf for a c opy of the earlier books (tipp. ioj, Jafic); 
and Picuil gathers extracts from tin* pages of Pliny lor his own 
Mens um orhis terror (t . X25). Pliny's work was held in high 
esteem in the middle* ages. The number ot extant MSS. is about 
but tin* best of 1 1 n* more ancient MSS., that at Bamberg, 
contains only books \\\ii. xxxvii. Robert of Oicklade, prior 
of St ITidesw idr at Oxford, dedicated to H»nry 11 . a De/loratio 
consisting ol nine hooks ol selections taken from one ol the MSS. 
ol this class, which has been recently recognized as sometimes 
supplying us with the only evidence for the true (ext. Among the 
later MSS. fhewnf/ei I'esanfinus, formerly at Bcs;iji<,nii ( r 1 th cent ury) , 
lias been divided into three* portions, now in Koujr, Paris and 
Leiden respectively, while* there is also a transcript oi the? whole 
ol this MS. nl Leiden. 

I11 modern times I In* work has been Hie theme of a generous 
appreciation in several pages oF Humboldt’s Cosmos (ii. 105-190, 
E. T., i 84«S). Jacob < humm, in tin* tirst paragraph of e. ^7 of his 
Drufsehe MvtJmlos'ie , writing with his own icllow-count ry men in 
view, has commended Plinv lor condescending, in the midst ot his 
survey ol the sciences ol botany and zoology, to tell of the; folk- 
lore* of plants and animals, and has even praised him for the pains 
that* he bestowed on his style. It mav lie* added that a special 
interest attache's to his account ot the manufacture oi the papyrus 
(xiu. 08 Sp, and ol the different kinds ol purple dye* (ix. 1 p>), 
while* his description i>i tin* note., ol the nightingale is an elaborate 
example of his occasional felicity of phrase (xxix. 81 scq.). Most 
ot the recent research oil Pliny has been concentrated on the 
investigation of his authorities, especially those which he* followed 
in his chapters on Hie history of art the only ancient account 
of that subject which has survived. 

A cariiehan inscribed with the letters (A Pijn. has been re- 
produced by Cades (v. 211) from the original in the Yammtclli 
collection. 11 represents an ancient Roman with an almost com- 
pletely bald forehead and a double chin; and is almost certainly 
a portrait, not of Pliny the? Elder, but ot Poinpcy the Great. Seated 
statues of both the* Plinies, clad in tin* garb of scholats of the year 
1500, may be seen in the niches on either side of 1 he main entrance 
to the cathedral church ol Como. The elder Plinv's anecdotes of 
Greek artists supplied Vasari with the subjects of llu* frescoes 
which still adorn the interior of his former home at Arezzo. 

Bihmouraphy. Editions by Hermolaus Barhams (Romo, 
1492); l >alecampius (Lyons, 1587); Gronovius (Linden, 1009); 
Hardouin (Paris, 1**85); Franz (Leipzig, 1778-1791); Sillig, with 
index by (>. Schneider (Gotha, 1835 1855); L. von Jan (Leipzig, 
1834-1805); l>. J ictlefsen (Berlin, 1X0*1-1873). and critical edition 
ot tlie geographical books (Berlin, 1905); Mayholt (Leipzig, 1906- 
); Em* trails., Philemon Holland (London, iOot); French, 
Littrc* (1853); C hvcstomnthia Pint tuna, L. TVIiclis, with excellent 
liinleituriL ; (Berlin, 1857); The Elder Pliny’s Chapters on the History 
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of Art, trans. by K. Jcx Blake, with commentary, ami historical 
imroTuctiiHi l»v K. Sellers (London, 1S90). On Pliny's supposed 
portrait, see Bernoulli, Rom. 1 honour. 1. 288; on the Pe/loiatio 
Pliuijn.i ot Robert of Urickladc, K. Ruck, in .S'. tier. of Munuh 
Adi /., May 3, 1902, pp. 103-283 (1003). On Pliny's Anthoiitie. >, 
see rquvially F. Munzer, Heitrat’c zur Quellcnkvitik (Berlin, iSojrt 
and Hetletsen, Quellen mid Potschungen zuy abten desih. mid ( icog. 
( 1 o« » 4. ami 1908); on ltis Religion, Yorhanser (Innsbruck, 1800); 
up i. u» t ,iolot}\\ Kriese (Breslau, 1X02); his Potan\ , Brosig (O.iudenz, 
18*3); Sprengcl (Marburg, 1800, and in Rhein. Mus. % 1S01): Ken jo*? 
Rostock, 1803); Abort (Bury hausen, iSqo); and Stadlcr (Munich, 
1*91); his Mine>ii!<> xy, Nics (Mam/, 1 *s* | ) ; his Jltstotv 0/ Ail, ( >. 
J.iiin, m \/( 7 /wsf 7 ic Hcrichtc (Leipzig, 1830); A. Briefer (Groitswald. 
1 S3-); Wustmann, Rhein. Mn>. (iSn-); IT. Bnmn (!Vmn, 1 », 

and Munich, 1X75); Th. Srhniber (Leipzig. 1X72. and 111 Rhein. 
d Ius. % 1870) ; Furtwangler.in Floi keiseii's JaJu te.Suppl. ( 1877) , vol. i\.'; 
Blutnm r, m Rhein. Mic. (1*77), E- Urhchs (Wur/burg, 1S7S); 
( tehmichen (Erlangen, is- s o); I >abtein (Met/, t 885) ; II. Yoijjl 
; Halle, 1SS7); H. L. I’rln hs (Wur/burg, 1SS7); I lolwerd.i, ill 
M nemos. (1880); F. Mun/er, in llerme <• (i8<>-,, and Berlin, 1*071; 
Kalkinann (Beilin, i.'mP). 

1 lie Iragnients «»l the eight books, Duf'ii Sesnioni-i, have been 
collected by { . \\ . Bo k (Leipzig, i I s * 4 ) . Fi.r turtler bibliograplm.il 
details. Mavr, I.ut. Lit. (1X7.3), 130-13S; and Schan', Rom. i it/. 
(Munich, !•><»! 1 , -joo-jop (|. 1C. S. ) 

PLINY, THE YOUNGER. Publius (Volins Sec-nidus, later 
known ns Gains Plinins Currilius Secundus ( \.n. c. ( i c. 113), 
Latin amhr.r <»i the Lt/teis and the Pam gyric on Trajan, was the 
sound .soil of l.m ius ('aeeilius ('ilo, b\ Plinia, the sister of the 
Elder Plinv. Ue*\\ as hi >rn at Novum ( ‘onuim, the modern Cninn, 
the date ot h is birth being approximated determined bv the 
fa* l that he was in his iSth year at the death of his uncle in 
,\i;-.st A.n. 71;. (/-'/>/>. vi, 20, 5). Having lost his father a an 
earls' aye. he owed mm h to has mother and to his guardian, 
Yc i'eini-i ; Rufus, who had twice idled the ollice of eonstii and 
hail twi« e n tusrd the purple (ii. i,S). He owed still more to his 
unit*. \\’1:« n the Elder Plinv was .summoned to Rome bv 
Vi sj Msi.-.n, .\.i\ 72, he was prohaMv a( i ompanied In his nephew, 
who there went through t It • Usual course of education in Roman 
literature and in Greek, and at the aye ot lourteen eomposed a 
Gn < k tr.tyob ( \ i i . 2). Tie utterwai ds st udi(‘d philosophy 

and rhetorie under Nieetcs Sa«vrilos and Quintilian (vi. n. 3, 
ii. 1. j , 0). and modeled liis ow n oratorical stvle on t hat ot Demos 
thenes, (K ero and Calviis (i. 2). The Elder Plinv inspired his 
ncpTirw with something of his own itvlomil.ihle industry; and in 
Aul:ii t 79. when the author of the Histoiin naturali\' lost his 
life in the famous eruption of Vesuvius, it was the .sister of the 
Elder and the mother ot the Younger Plinv who first descried 


delivered a speech (subsequently published) in prosecution of 
Puhlieius (Vrtus, who had been foremost in the attack on 
ITclvidius Priseus (ix. 13). Early in 9S lit 1 was pmmoted to the 
position of praefeet ot the public treasury in the temple of 
Saturn. After the accession of Trajan in the same year, Pliny 
was associated with Tacitus in the impeachment of Marius 
I Priseus for his maladministration of the pro\ mce ot Africa 
(ii. 1 1). The trial was held under the presidency of the emperor, 
who had already nominated him consul sufjedus for part of 
the vear A.n. 100. The formal oration of thanks for this nomi- 
nation, described by Pliny himself as bis g rntiorum mho (iii. 
13, r and iS, 1), is ('ailed in the MSS. the Panegyric us Trajano 
did us. 

The following year was marked by the death ol Sil ins It aliens 
and Martini, who are yraccfullv commemorated in two of his 
T.dh rs (iii. 7 and .71). It is probable that in 103-104 he was 
promoted to a place in the college of Auyurs, \aeatcd bv his 
friend Erontinus (iv. S), and that in 105 he was appointed 
curator of the river Tiber (v. 14, 2). In the same year he 
cmplovtd part ol his leisure in producing a soliime ot hcndcca 
syllabic verse (iv. 1 v. 10). He usually spent the winter at his 
seaside villa on the Lilian const near Lauren turn, and the 
summer at one of his country houses, either aim my the Tuscan 
hills, near Tifcrmim, or on the lake of Como, 01 at Tum ilium. 
Tibur or Praeiieste. 

It was probably in 104, and ayain in 10b, that he was retained 
for tlu defence of a yovernor ol Bithvnia, thus bei oimny la miliar 
with the affairs of a produce which needed a thorough re 
organization. Accordingly, about in, In- was selei ted h\ 
TYajan .is yovernor of Bithvnia, under the special title ot “ legate 
propraetor with consular power.’’ He reached Bithvnia in 
September, luTd office for fifteen months or more, and probably 
died in 1 1 3. 

His health was far from robust. lie speaks of his debt ate 
frame (gnn ilihis men); and lie was apt to suffer lioin weakness of 
tie* cvi s (vii. 2 1 ) anel ot the throat orehtst(ii. 11, 15). 1 -iiyal 

and abstemious in his diet (i. 15; iii. r and 12), studious and 
methodical in his habits (i. (>, \. iS, i\. 3b anul 40), lu* took a 
- juie*t delight in some dt the y< ntler torms of outdoor recreation. 
W e* are start lee 1 to linel him telliny T acitus ot his interest in 
huniiny the wild boar, hut he is e'are-ful to add that, while the 
beaters were at work, la* sat beside* the* nets and vas busilv 
takiny notes, thus eornbininy the cult oi MintTva. with i hi; t of 


tlu* simis of the approaching visitation, and, some* Iwentv-scven 
yec.rs fat< r. it was the Younyer Pliny who w rote a yraphie ae» ount 
of titc* last hours of lii> urn b ■ , in a let ter addressed to the historian 
Ta'itus (vi. R>). By his will the Elder Pliny had made bis 
nephew his adopted son. and the latter now assumed the nomen 
and jnaunonen of his adoptive father. 

A \ ear later he made his first public appearance as an advocate 
(v. S. S), and soon afterwards bee ame a member of the board of 
dcctmviri sditi/ms judicandis, \vhi» h was as-,o<iated witii the 
pr.u tor in .he* presidency of the* eentumviral court. Early in 
the reiirn of Domitian be* sc*rved as a military tribune in Syria 
(a. 7). 81 or S2), devotiny parf ol his leisure to the study of philo- 
sophy under the Stoic Euphrates (i. to, 2). On returning to 
Rome he* w,.s nominated to the* honorary office of sevir njuitum 
romanormn , and was aetivelv enyaynd as a pleader before the 
ceiilwnviri , the < haneery court of Rome ( \ i. 1 2, 2). 

His official career bey m in A.n. <So. when he was nominated by 
Domitian as one of the twenty quaestors. He thus became.* a 
member of the senate for tfyq rest of his life. In December 91 
he was made tribune, and, dnriny his tenure of that office, with- 
drew from practice at the bar (i. 23). Early in 93 he was 
appointed praetor (iii. r t, 2), and. in his year of office, was one of 
the counsel for the impeachment, of Baebius Massa, the pro- 
eurator of Hispania Bactica (iii. 4, vi. 29, vii. 33). Dnriny the 
latest, and darkest years of Dumitian he deemed it prudent to 
withdraw from public affairs, but his financial abilities were 
recoynized by his nomination in 94 or 95 to the praejeclura aerarii 
mili laris (ix. T3, 11). 

On the death of Domitiane&nd the accession of Nerva he 


Diana(i. h). I le also tells the historian that, when his uncle lclt 
Misemim to take a nearer view of the eruption oi \ esuvius. 
he preferred to stay behind, makiny an abstract oi a book ol 
Livy (vi. 20, 5). 

Aniony his friends were 'Paeitus and Suetonius, as well as 
Front inns. Martial and Sil ins Italieus; and the Stoics, Musomus 
and Helvidius Priseus. He was thrice married; on the (hath 
of his second wife without issue, Trajan conferred on him the 
jus Ilium libernrum (\.i>. 9X), and, before 105, he found a third 
wife in the accomplished and amiable ( alpurnia (iv. 19). He 
was yenerous in his private and his public benefactions (i. in, 2, 
ii. 4, 2, \i. 32). At his Tuscan villa near Tifernum Tiberinum 
(iv. i, 4), the modern Fitta di C’astellof he set up a temple at his 
own, expense ami adorned it w ii h statues of Nerva and Trajan 
! (x. X). In his lifetime he founded and endowed a library at bis 
j native place (i. X, v. 7). and, besides promoting local education 
(iv. 13), established an institute tor the maintenance and 
1 instrue-.ion of the soils and dauyhters ot fret*- born parents (vii. 
j iX). By his will he left a larye sum for the building and the 
| perpetual repair of public baths, and the interest of a still larger 
! sum for the benefit of one hundred freednien of the testator and, 
nltimatelv, for an annual banquet. 

On a marble slab that once adorned the public baths at Comum, 
his distinctions w'crc recorded in a long inscription, which was 
afterwards removed to Milan. It was there broken into six 
square pieces, four of which were built into a tomb within 
' the great church of Sant’ Ambrogio.^ Of these four fragments 
only one survives, but w r ith the aid of transcripts of the other 
three made by (.\vrjaeus of Ancona in 1442, the whole w r a s 



PLINY, THE YOUNGER 845 


restored by Mommsen [C.I.L. v. 5262]. It is to the following 
effort : 

Grams I Minins t aecilius <Secun«lus> , son of Lucius, of tin* Uiontinc 
tribe; -consul; augur; h g.ilr-pmpractnr of the province ol l’onius 
■tnd Putin in. i, with consular jiower, by clerree of the senate sent 
into tin* -„.inl province* by the emperor Nerva Trajan <Augustus, 
t iennaniens, 1 )«u icus, f niter [nit run v ; eurator ot the bed and banks 
>t the 1 1 1 • r and ot Llie v sewers ot the city* ; praefect of the- Treasury 
of Saturn, pracfee:t ot the Treasury ot War; <praetor ■ , tribune ot 
the pleb ; emperor’s <pia«*stor, sevir ot the Roman - knights; 
mibtarv tribune ol the <third- Gallic legion; <dece*m\ ir> U_»r tin* ad- 
|u<lu iitum ol 'suits/ ; piowded by will tor the erection of baths at 
a co->l ol . . . , adding tor the furnishing of the same 300,000 

sestt rre-, (f> 1 00) and iurthermore, tor maintenance, 200,000 

teixe-. 1/1000); likewise, tor the support of one* hundred of his 
own Ireedmen die bequeat hed to the township 1 ,800,000 sesterces 
(c. /.l “>,•>■ .>), the eventual accretions s,\viierec>l/ Jie devised to the 
townsfolk tor a public entertainment; . . . dike wise, "in his life- 
time- In gave tor the support of sons and daughters of the towns- 
folk *300 ,oo" ■ sesterces (/jnoo); ^likewise a library , aneD , tor the 
maintenance of the library, 100,000 sesterces (£Soo). 

W illi the exception of two mediocre sets of verses, quoted bv 
himself (vii. 4 and 0), his poems have perished. His speeches 
were apt to be prolix, and he defended their prolixity on principle 
(i. 20). I fe was apparently the first to make a practice of reciting 
his speeches before a gathering of his friends before finally 
publishing them (iii. 18). The only speech that has survived is 
the Panegyric on Trajan , first delivered by Pliny in the emperor’s 
presence, next recited to the orator's friends for the spare of 
three days, and ultimately published in an expanded form (Epp. 
iii. i <S). It is unduly florid and redundant in style, but it supplies 
us with the fullest account of the emperor’s antecedents, and of 
his policy during the first two years and a half of his rule. 

Tt (bseribes his entering Rome on foot, amid the rejoicings of 
the citizens; his liberality towards li is soldiers and to the citizens 
of Rome, a liberality that was extended even to persons under eleven 
years ol age; his charities tor the mainlename ot the children of 
the poor; his remission ot succession-duties in eases where the 
proper! v was small nr the heirs members of the testator’s family; 
his establishment ot free trade in corn between the various parts 
ol the empire; his abandonment of vexatious and pel tv prosecu 
lions lor “ high treason ”; his punishment ot intormers; Ids abolition 
ol pantomimes; lus repairs ot public buildings and his extension 
and embellishment of the Circus Maximus* The speech was dis 
covered l>v Aurixpa at Main/, in 1442, as part ot a collection of 
Puna* v tit /* and was lirst printed by Fr. Piiteolanus at Milan 
about, iittv years later. 

"Jcsidcs the Panegyric , we possess the nine books of Plinv’s 
Letters , and a separate book containing his Correspondence with 
Trajan. 

Ill the first letter of the first hook Pliny states that he has 
collected certain ot his letters withoul regard to chronological 
order (non serrafo tnnporis online). Plinv’s learned biographer, 
tin* Dutch scholar, Jean Masson (170Q), wrongly assumed that this 
statement reieiTecI to tin* whole ol the collection. He interred 
that all the nine books were published simultaneously; and he 
also held that Plinv was governor of Bithynia in a.d. 103 -104. 

It was afterwards maintained by Mommsen (1808) that the books 
wen* in strictly chronological order, that the letters in each book 
were in general arranged in order ol dale, that all of them were 
later than the death ot Domitian (September Ob), that the several 
hooks were probably published in the following order: i. (07); 
ii. (ion); iii. (101-102); iv. (103); v. and vi. (too); vii. (107); viii. 
(ms); and ix. (not later Jhan ion); and, lastly, that Pliny was 
governor of Bithynia from a.d. iii 112 to 113. The letter which 
is probably the* earliest (ii. 20) has since been assigned to tlu*«last I 
part ot the reign ot Domitian, and it has been suggested by Professor 
Merrill that the nine books were published in three groups: i. ii. j 
(07 or yS); iii.— vi. (10b); vii. ix. (10S or ioc>). 

In his Letters Pliny presents us with ii picture of the varied j 
interests of a cultivated Roman gentleman. The etiquette of i 
the imperial circle, scenes from the law-courts and the recitation- 
room, the reunions of dilettanti and philosophers, the busv life 
of the capital or of the municipal town, the recreations of the 
seaside and of the country all these he brings vividly before j 
our eves. He elaborately describes his Laurent ine and his ; 
Tuscan villa, and frankly tells us how he spends the day at each j 
(ii. i7,v* h,ix. 36 and 40); expatiates on his verst sand his speeches, | 
his holiday-tasks in Umbria (vii. 9, ix. 10), and his happy | 
memories of the Lake of $01110 (i. 6). He gives an enthusiastic j 
account of a statuette of Corinthian bronze lie lias recently | 
purchased (iii. 6). He is interested in pAividing a teacher of i 


rhetoric for the place of his birth (iv. 13); he exults in the devo- 
tion of his wile, Calpurnia (vi. 19); towards his servants he is an 
indulgent master (viii. if>); he intercedes on behalf of the frccd- 
man of a friend (ix. 21), and, when a freedman of his own is in 
delicate health, sends him lirst to Egypt and afterwards to the 
j Riviera (v. 19). He consults Suetonius on the interpretation of 
j dreams (i. 18) ; he presents another of his correspondents with a 
batch ot ghost-stories (vii. 27) or a marvellous tale about a tame 
dolphin on the north coast of Alriea (ix. 33). He discourses on 
the beauties of the Clitumnus (viii. S) anil the floating islands of 
the Vadimonian Lake (viii. 20). He describes an eruption of 
V esuvius in connexion with the last days of the Elder Pliny 
(vi. 16 and 20), giving elsewhere an account of his manner of 
life and a list of his writings (iii. 5). He laments the death of 
Silius Italians (iii. 7), of Martial (iii. 21), and of Verginius Rufus 
(ii. 1), and of others less known to fame. lie takes as his 
models Cicero and Tacitus (vii. 20), whose name is so often (to 
his delight) associated with his own (ix. 23). He rejoices to 
learn that his writings are read at Lyons (ix. 1 1). lie complains 
of the inanity of circus-races (ix. 6), of the decay of interest in 
public recitations (i. 13), of bad taste in matters of hospitality 
(ii. 6), and of the wav in which time is frittered away in the 
social duties of Rome (i. 9). He lays down the principles that 
should guide a Roman governor in Greece (viii. 24); he maintains 
the cause of the oppressed provinces of Spain a*nd Africa; and he 
exposes the iniquities of the informer Rcgulus, the only living 
man whom he attacks in his Letters , going so far as to denounce 
him as omnium hi pedum neijitissimus (i. 5, 14). 

The Letters are models of graceful thought and refined expres- 
sion, each of them dealing with a single topic and generally 
! ending with an epigrammatic point. They were imitated by 
, Svmmachus (Maerobius v. 1, 7) and by Apollinaris Sidonius 
(Epp* ix. j, 1 ). In the middle ages they were known to Rathcrius 
of Verona (10th century), who quotes a passage from i. 5, 16 
’ (Might/, cxxxvi. p. 391). Selections were included in a volume 
of Flores compiled at Verona in 1329; and a MS. of bks. i.- vii. 

• and ix. was discovered by Guarino at Venice in 1419. 'These 
hooks were printed in the editio princcps (Venice, 1471). Part 
of bk. viii. appeared for the fi»*st time at the end of the next 
edil ion (Rome, c. 1474). 'The whole of bk. viii. was first published 
1 in its proper place by Aldus Maniitiiis (Venice, 1508). 
j Plinv’s Correspondence with Trajan supplies us f with many 
interesting details as to the government of Bithynia, and as to 
the relations between the governor and the central authority, 
ft reflects the greatest credit on the strict and almost punctilious 
conscientiousness of the governor, and on the assiduity and the 
high principle which animated the emperor. 

On reaching the province, Pliny celebrates tin* emperor's birth- 
thiv, ami proceeds to examine the finances of IViisa. His request 
for a surveyor to check the outlay on the public works is refused 
on the ground that the emperor has hardly enough surveyors for 
the works lie is carrying 011 in Rome. He asks the emperor to 
sanction the repair of the ancient baths at Prusa, (la* building of 
an aqueduct at Xicomedia and a theatre at Nicaea, and the covering 
in of a stream that has become a public nuisance at Amastris. 
When lie consults the emperor as *0 the baths at Claudiopolis, 
tlu' emperor sensibly replies : " You, who arc on the spot, will be 
best able to decide"” ( p>). When Pliny hesitates about a small 
affair relating to Dio Chrysostom (the Bithynian friend ol Nerva 
and Trajan), the emperor" betrays a not unnatural impatience in 
his response : po/msti non haercre , nu Sn unde canssnne (82). 
Plinv also asks for a decision on the status and maintenance *of 
deserted children ((>3), and on the custom of distributing public 
doles 011 the occasion of inteiesting events in the life of a private 
citizen. The emperor agrees that the custom might lead to 
“ political tactions," and should therefore be strict I v controlled 
( 1 17). Owing to a destructive fire at Nuoinedia, Pliny suggests 
tlu* lorination of a volunteer lire brigade*, limited 1<> 150 members. 
The emperor is a! raid that the fire-brigade might become a 
" political club,” and cautiously contents himsc If with approving 
the provision of a fire-engine ( 44). 

'Trajan’s tear of factions and clubs in these two last cases has 
some times been connected with the* epiestion of his attitude* towards 
the* Christians in Bithynia. Plinv (/•>/>. tyt>) slates that he* had never 
taken part in formal trials of Christians, and was therefore un- 
familiar w*h precedents as to the extent of the investigation, 
and as to the eJc*gre*e of punishment. He felt that a clistincthm 
might be drawn between adults and those of tender years; and that 
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allowanco miido he made for any one who rocanteil. There was 
also the question whether any one should he puiij.slicd simple h>r 
bearing tin* name ol Christian or only it lie was found guilt v of 
“ eriim-s associated with that name.” Hitherto, in the cast' of 
those who were brought before him, he had asked them three dis- 
tinct times whether they were Christians, and, if (luv persisted ii? 
the admission, had ordered them to be taken to execution. What- 
ever might be tlu* real character of their profession, lie held that 
siuh obstinate persistence ought to be punished. There were 
others no less " demented/* who, being Konuii citizens, would be 
stvii to Komi’ lor mal. Soon, as the nafur.il consequence of these 
proceedings, a variety of eases had come under Ins notice. He had 
received an anonymous statement giving a list of accused persons 
Some of them, who denied that they had ever been Christians, 
had con.sentcd to prav to the gods, to adore the image of the 1 
emperor, and to blaspheme Christ; these he had dismissed. Others 
admitted that they were Christians, but presently denied it, adding 
tint they had ceased to be Christians lor some years. All of ihese I 
worshipped images of the gods and ol the emperor, and blasphemed J 
Chi ft. Thev averred that the sum and substance of their ” fault ” I 
was that they had been accustomed to meet on a fixed day before I 
daylight to sing m turns a hymn to Christ as Hod, and to bind 
themselves by a solemn oath (sacrannnto) to abstain from theft 
or robb* r\ , and from udultirv, perjurv and dishonesty; afler which 
they were wont to separate and to meei again tor a common meal. 
'This, however, thev had ceased to do as soon as l’linv had pub 
lished a decree against Ct'lugia, in accordance with the cmpcior’s 
cdiit. ’To ascirtain the tiuth, he had also |)iit to the torture two 
maid servants described as deacon isms, but had discovered nothing 
beyond a perverse # and extravagant superstition. He had atcord- 
inglv put off the formal trial with a view to consulting the emperor. 
The question appeared to be worthy of such a consultation, cs- 
peciallv in \iew of the number ot persons ol all ages and ranks, 
and ol lioth sexe-, who were iinpei’ilh d. The iontagu»n had spread 
through town-, and villages and the open cminlrv, but it might 
still be stayed. Temples that had been wcllnigh deserted were 
alnudv beginning to be frequented, rites long intermitted were 
being renewed, and the trade 111 fodder for sainlictal victims was 
reviving. It nught be interied from this liow large a number 
might Ik- reclaimed, it »ml\ room were granted for repentance. 

Trajan in his reply \J\Tp- 07) expresses approval ot I’liny’s course 
ot aetun 111 the* case <>t tin* Christians brought before him. It was 
impossible* (he adds) to lay down any uniform or definite rule*. 
'The person--, in question wi re not to be* hunted nut, but if Ihcv were 
re purte 1 and were found guilty, they wen* to be* punished. If, 
however, any one denied that lie* was a Christian, and ratified his 
denial by worshipping the* gods of Rome, he was to rece ive* pardon, j 
Uui in attention was to be paid to anonymous 1 barges. It would 
be a*had precedent and unworthy* of the spirit of the age. 

• \ iew that the C hristian*; were punished for being members 
of a collegium or sod al it as (once held l»v K. (i. Hardv, and .still ^ 
maintained f_Ty Professor Merrill) is hard to reconcile with Pliny's 
own statement that the Christians had promptly obeyed the 
emperor's decree against collegia {j 7). Further reasons against 
this view have been urged by Ramsay, who sums up his main 
results as follows : ( 1) There was no express law or formal edict 
against the Christians. (2) 'They were not prosecuted or 
punished for contravening any formal law of a wider character. 
(3) They were judged and condemned by Pliny (with Trajan's 
full approval) by virtue of the iniperium delegated to him, and in 
a> nrdanee with the instructions issued to governors of provinces 
to search out and punish sa< rilegious persons. (4) 'they had 
already been classed as outlaws, and the name of Christian in 
itself entailed condemnation? (5) This treatment was a settled 
principle of imperial policy, not established by the capricious 
action of a single emperor. (6) W hile Trajan fell bound to carry 
out the established principle his personal view was to some 
extent opposed to it. (7) A definite form of procedure had been 
established. (8) This procedure was followed by Pliny (\V. M. 
Ramsay, The Church in the Roman Empire , p. 22 3). 

It has been well observed by EL G. Hardy that the “ double 
aspect of Trajan’s rescript, which, while it theoretically con- I 
demned the Christians, practically gave them a certain security," 
explains “ the different views which have since been taken of 
it; but by most of the church writers, and perhaps on the whole 
with justice, it has been regarded as favourable and as rather 
discouraging persecution 1 than legalizing it ”( Pliny's Corre- 
spondence with Trajan. Czjj iio- 217). 

A 1 moKiriEs. — 'The correspondence with Trajan was apparently 1 
preserved in a single Lari'. MS.; Epp. ji 121 were lir^ printed by 
Avantius of Verona (1502); ami T-pp. 1 40 by Aldus Manutius , 
(1508). The original MS. has vanished; but the ” copy ** supplied j 


! to tlu* printers of the \ldine text was discovered l>v Mr. T. (;. 

| Hardy in tlu* Bodleian 111 lNSN. Tlu* two letters on the ('hrisfhus 
were known to Tertiillian (Apol. c. 2). 'Tlu* at tat ks on the genuine- 
ness ot tlu* whole or part of the collection have been refuted by 
Wilde (Leiden, 18X0). 

For a critical edition of text, see IL Keil (Leipzig, 1870), with 
full index ot names by Mommsen; tor plain text, K« d (1843), Aa\, 
C. 1 *'. W. Muller (1003); the best annotated edition are tiiose of 
(a-sner and Schaefer (1S05) and G. L. Gierig (1790 iSoO); of tlie 
J-elten s alone, G. Kortte (1731), and the less trustworthy edition 
ol M. Hbring ([84 3); of bks. i. and i i. , Cowan ( r NNo) ; ot iii., 
-Mayor (1880, with Life by G. H. Kendall); of vi., Dull (ro«>o); 
ot the Panegvrieus , C. (i. Schwarz (184(1) ; ot the ( 'onrspomtencc 
mith Trajan , E. G. Hardv (rSSo); of S< looted Letter s, EL T. Merrill 
(1003); best Png. trails. bv J. I >. Lewis (1870). 

On Pliny’s lite, see tlu* works by J. Masson (Amsterdam, 17017}; 
H. Schdntag (Hoi, 187(1); and (iiesen (Bonn, iss-,). On the 
chronology .of the letters, <S:c., Mommsen, in Hern., s -, iii. 31 ifj 
( 1 Sox ; trails, into French bv Morel, 1873); criticis'd bv Stobbe 
(Philologtt s’, 1870); C.cmoll (Halle, 1S72); C. Let< r ( Philologus , 
1873); Asbach (Rhein. Mas., 1881); and Schultz (Berlin, 1 X99)! 
For style, the works ot !L Holstein ( 1 802-1809) ; K. Kraut (1872); 
J. P. Lagergren (1872); and Morillol (Grenoble, 1888). On Iho 
villas. Burn's Rome amt the Pampagna (1871), 411 j 1 ^ ; Aitehison, 
in t he* JUuider (EVb. S, iSq<>); Wmnolcld, in Jahrb. ties unit. Inst. 
(1S91), j)i>. 201 217; and Magoun, in /runs. Atner. Philol. Assoc. 
it *05). 

See also bibliography in Hiibncr and Mayor's Lot. Lit . (1873), 
pp. t. 17-149; and in Schait/, Rom. lot. .{.34 4 jq. 

Forretenl literature oil Pliny arid I lie Pin istams, see (A F. Arnold, 
A tudien ( Kdnigsl »erg, 1.S.S7); Tighttoot, A postal it Pothers , li. 7 
(ed. 1880); Neumann, Her rbmischc Stoat und die aligrmrnie Kirche 
( 1890) , v ol. i. ; Mommsen, in Hist. Zeitschrift (iS< jo) ; W. M. Ramsay, 
the ('hunk in the Roman Umpire (ed. 1893), ( h. io, pp. mo- 
225; and F. G. Hardv, t'ln islianitv and the Roman (iovernment 
(i8oj), reprinted in Studies i» Roman History (tqoo), pp. 1-102; 
with the literature quoted in these works and in Sclianz, Rom. 
J R- § 'Mi- (J. F. S. K ) 

PLIOCENE (from the Gr. ttA etor, more, and Katro<?, recent), in 
geology, the name gi\cn by Sir C. Lvcll to the formations above 
the Miocene and beYnv the Pleistocene (Newer Pliorene) strata. 
During this period the great land masses of the earth were rapidly 
approaching to tlu; eonfigur.it ion w hich they exhibit at the present 
dav. '1 he marine Pliocene deposits are limited to comparatively 
few areas; in Europe, # in the beginning of the period, tlu* sea 
washed the shores of Fast Anglia and parts of the south eoast 
of England; it extended well into Belgium and Holland and just 
touched here and there on the northern and north-western coasts 
of France; it sent an arm some distance up the valley of the 



Guadalquivir and formed small bays on several points of the 
southern coast of E ranee : and up the Rhone basin a considerable 
gulf reached as far as Lyons. Early in the period the sea 
covered much of Italy and Sicily; lint the eastward extension 
of the ancient Mediterranean in south-east Eat rope, through 
the Danube basin, the Aral, north # Caucasian and Caspian 
regions, continued to suffer the process of conversion to 
lagoons and large Jakes which had begun in the Miocene. 
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Generally all over the world the majority of Pliocene for- j 
nations are non-marine, and the limited and local nature 
of the elevations since the inception of the period has 
exposed to view only the shallow marginal marine deposits. 
'The principal exception to the last statement is to he found in the 
Pliocene of Italy and Sicily, where a continuous crustal depres- 
sion permitted the accumulation of great thicknesses of material, 
which later on, towards the close of the period, were elevated 
some thousands of feet. With these deformatory movements 
are associated the Italian volcanoes; Etna certainly began its 
career beneath the sea, for its older tuffs are found interstratilied 
with marine beds, and possibly some of the others had a similar 
origin. At the same time volcanic outbursts, some apparently 
comparable to that of Martinique in recent times, were taking 
place in central France, while far away in southern Sumatra 
thousands of feet of submarine tufTs were being thrown out and 
deposited, and great lava flow's were being erupted in Australasia. 

Considerable differences of opinion are exhibited among 
geologists as to the lower limits of the Pliocene forma ions; 
this is partly to he accounted for bv the absence of widely spread 
marine deposits, and partly by the comparatively short time- 
differences between one deposit and another, and hence the 
similarit y of the faunas of contiguous strata -groups in local 
vertical series of beds. Following A. de ^apparent ( Traite de 
geologic, 5U1 ed., igob), we shall regard the Plioc ene as livisihle 
into three* stages : an upper Sicilian stage, a middle Astian stage, 
and a lower Plaisaneian stage. Other writers, however, have j 
selected a different nomenclature, which often involves a j 
different grouping of the formations; thus E. Kayser in his ! 
Fornititions/iiunic (3rd ed., njoS) distinguishes three stages under ! 
the names Arnian (upper), Astian middle) and Messinian I 
(lower) - Zanelcan. The lower stage, however, includes the , 
Poutian, Epplesheim, Pikermi and other formations which are ; 
here placed in the Miocene. This stage has been referred to a i 
so-called Mio- Pliocene inter-period. 

The Pliocene rocks of Britain now' occupy but a small area in 1 
Norfolk, Suffolk and part of Essex; but from the presence of 
small outlying patches in Cornwall (St •Erth and St Agnes), 
Dorsetshire (Dewlish) and Kent (Lcnham), it is evident that 
the Pliocene Sea covered a considerable* part of southern England. 
Moreover, these patches show by their present altitude above 
the sea that the Downs of Kent must have been elevated more 
than S50 ft., and the west coast of Cornwall 400 ft. since Pliocene 
times. The Plioc ene rocks rest with strong unconformity upon 
the older strata in Britain. In the eastern counties the shelly, 
sandy beds are called “ Crag”; this name has come into very 
general use for all the members of the series, and it is frequently 
employed as a synonym for Pliocene. 


The English Pliocene strata are classified by the Geological Survey 
of England and Wales as follows 

Void ia {Led a) nivalis bed (provisionally placed hen-). 

1 'omd-bed group and Dewlish gravels with Elephas 
meridional 1 s\ 

Newer I Wev bourne crag (and ( hillcslord clay ?). 

Pliocene \ ( hilleslord crag. 

Norwich crag an^l Scrnhintlavia eras;. 

Ked c rag of Butley. 

Red crag ot Walton, New bourn and Oakley. • 


CSt Krth and SI Agnes beds. 

I ('oralline crag. 

Lenham beds (Diestian). 

I Box stones and phosphatic beds with derived early 
y Pliocene and other lossils. 


The box stones are rounded pieces of brown earthy sandstone 
containing casts of fossils; the phosphatic beds contain the phos- 
phatized bones of whale, deer, mastodon, pig, tapir, rhinoceros, &c., 
and have been worked as a source ot manure. These basal con- 
glomerate deposits underlie the red crag and sometimes the coralline 
crag. The last named formation, known also as the “ white " or 
“ Suffolk crag," or as the " Bryozoan crag " (it was the presence of 
Bryozoa which led to the name coralline), is essentially a shell bank, 
which was accumulated at a depth of from 20 to 40 fathoms. It is 
best exposed near Aldeburgh and (led grave in Sutfolk. The Red 
('rags are sandy, marine, shallow water deposits, with an abundant 
fauna; they vary rapidly from point to point, and in general the more 
southern localities are richer in southern (oli^er) forms than those 
farther north. The Norwich crag (lluvio- marine or mammaliferous 


crag) is not always very clearly marked off from the Red Crags. 
Matine fresh-water and land shells are found in these beds, together 
with many mammalian remains, including Elephas antiquuSy Masto- 
don arremensis , Jujuus stenunis, Cervus larnntovum , anti dolphins, 
cod and other fish. The Forest- Bed group or Cromer forest- bed is 
exposed beneath the boulder clay cliffs of the Norfolk coast; it con- 
tains transported stumps of trees and many plants still familiar 
in Britain, many living fresh- water and estuarine molluscs and a 
large number ot mammals, many of which are extinct ( Mackaerodus, 
Cain’s Input, Ursus spelaeus, H vacua c rum fa , Hippopotamus antphi- 
bius , Rhinoceros etruscus, E/e phut anhquus and E. me r id t oval is t 
Bison bonasus , Or 1 bus mnschatns , numerous species of deer, Equits 
cabailus anti E. stenoms , Castor fiber, Lalpa curopaea and many 
others). The only record ot Pliocene remains in the northern part 
of England consists of a few teeth of Elephas meridional is found in a 
fissure in the limestone at Dove Holes, Derbyshire. 

The Pliocene deposits ot Belgium and Holland and the northern 
extremity ot France arc closely related with those ot Britain, though 
as a whole they are very much thicker. The older marine beds may 
be traced from Lenham across the Channel at Calais and through 
Cassel to Diesf. The newer marine Pliocene runs in a parallel belt 
to the north ot the older beds through Antwerp. Belgian geologists 
have divided the local Pliocene into the following groups (from above 
downwards): Poederlian, Scaldisiau, Casterlian, Diestian. F. \V. 
Harmer {{Hunt, Journ. C.eol. Sue., iSc>S and igoo) proposed the 
following scheme for the Pliocene of Britain and the Low 
Quint ries : — 

Cromerian Forest-bed of Cromer. 

(Iceno-Cromeriau Cliillesford beds and Wey bourne crag. 

Iceman marine crag ot Norwich. 

Amstelian Red Crag, comprising the Ncwbournian and But- 
leyan sub-stages. 

Wal Ionian Walton crag and Poederlian and Scaldisian. 

Credgravian Coralline crag and Casterlian. 

Leniiamian -- Diestian. 

In addition b> the deposits j usf mentioned in French Flanders, 
tin* early Pliocene sea lias left numerous small patches of marls and 
sands in Brittany and Normandy. In southern France marine sands, 
gravels and marls of Plaisaneian and Astian ages occur in the de- 
pression of Roussillon, followed by Sicilian marls and gravels. In 
Languedoc (Montpellier, Nimcs, Beziers) marine marls and sands 
are followed by calcareous conglomerate (30 metres) or by marls and 
lignite; gravels and loams constitute the uppermost beds. I11 the 
Rhone basin the earliest deposits are the Congeria beds of Bollene 
(Vaucluse) ; fins brackish formation differs from the beds ot the 
same name in Yu nna, but resembles those of Italy and Rumania. 
Then followed a marine invasion (1 troupe de Sa Ail- Aries) ; these beds 
an* now iound at considerable elevations increasing northward 
and westward. The later formations in this area are IluviatilP or 
lacustrine in origin, with remarkable torrential gravel deposits at 
several horizons. The marine 1 Miocene of the maritime Alps, 
consisting ol blue and yellow clays and limestone, are jiovv elevated 
170 metres above the sea, aifd even up to 350 111. in the neighbourhood 
ol Nice. In central France no marine beds are found, but^many 
interesting and 111 some eases highly fossil llerous deposits occur in 
association with volcanic rocks, such as the lower conglomerate and 
upper trachytic breccia of Perrier (Issuin'), the tine tufts (cinerites) 
with plants of Fan till, the lignititcrous sandstones beneath the basalt 
of Cezallu r, the diatoinite of Coyssac, tSte. In Italy, Pliocene rocks 
form the low ranges of lulls on both sides ot the Apennines, hence 
the term " sub Apenninc " given to these rocks by A. d'Orbigny, 
They are marine marls and sands; the blue marls which crop out 
near Rome at the base ot Mt Mario and Mt Vatican with the succeed- 
ing sands and gravels; the conglomerate followed by deep-sea marls 
ol Calabria, and the marls, sands, limestones and blue clay of Sicily, 
all belong to the Plaisaneian stage. To the next stage belong the 
yellow sands lull ot massive fossils, ^minding the conglomerate of 
( astro villari in Calabria and the white marls of the Val il’Arno. 
In the final (Sicilian) stage iluvio-lacustriiie sands and gravels are 
found in Italy, except in Calabria and in Sicily where thick marine 
beds were formed. In Switzerland sumo of llu; deposits ot Sagelfluh 
and Dei henst hotter, glacial plateau gravels, belong to the Sicilian 
stage. In south-eastern Europe a great series of sands and mails 
with lignites, termed the Paludina beds, rests directly upon the 
Pontiau formation. From their great development in the Levant, 
they have been given the rank of a " Levantine stage " by F. von 
1 lochst otter ; they are found in Dalmatia, Croatia, Slavonia, Bosnia, 
Rumania, Bulgaria, southern Russia, the Cyclades, and the Caspian 
region. ( hi the north coast of Africa marine and brackish sands and 
marls occur m Morocco, Algeria and Egypt; and the " rifts " of the 
Rod Sea and Suez have been assigned to this period. 

In North America marine Pliocene is found fringing the coasts ol 
California and the Gulf ot Mexico. In the latter region marine 
marls, clays and limestones are best developed in Florida and can be 
traced into 1 1n- Carolinas and Virginia; they have been classed as the 
Lafayette group (with lignites), the Florida group, and the Caloo- 
shatchis stage. On the Pacific coast the marine beds have attained 
great thicknesses, notably in the Merced series of San Francisco. In 
the San Luis Obispo region the non-marine Paso Robles beds, said to 
be 1000 ft. thick, belong to this period. Other local formations of 
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murine origin in California are those of San Diego and Wild ('at. j 
In the Rocky Mountains are large lacustrine formations ot consider- 
able thickness, and certain conglomerates in Wyoming and Bishop 
Mou.uain are assigned to this age. I'he sanils and clays with 
gypsum of I*' ntre Rios in South America contain lossils of the 
Atlantic type. 

lugnititerous shale with petroleum and great thickness ot volcanic 
tutts have been found in southern Smnatri. In New South Wales 
l’liocene river terraces and alluvial deposits are covered bv Mid- 
Pliocene lavas and from these “ deep leads " or buried river beds 
much gold lias been obtained. InVictoru great basaltic and dole 
ritic llows have tilled up the Pliocene ri\ er valleys, and marine beds 
have bein tound at elevations ol 1000 It. above present* sea-level. 
Very similar deposits and voleumc rock, belonging to the Wanganui 
system ot F. W. Hutton, are found in New Zealand. 


See C. Reid. “ Plio Pliocene Deposits of Britain; {Mem. deal. 
Suivev. L. I'. Newton. “The Yeitebiates <>t tlu* Pliocene 

Deposits ot Britain " {Mem. f icol. Survey, iSgi) (botli contain a 
bibliography); ('. Reid. Otn;in of the British P'lom (iNuip; ; . L 
“ (Geological Literature" {(irolu^icat Sonvtv of / ondon Animal, 
since 181)3). (J. A. H.) 

PLOCK, or I* lots K , n government of Russian Poland, on the 
right bank of the Vistula, having the Prussian provinces of 
West and East Prussia on the N. and the Polish governments 
of Eotnza on the E. and Warsaw on the S. Its an a is 4160 sq. m. 
Its flat surface, 350 to 500 ft. above the sea-lew 1, rises gentlv 
towards the north, where it merges into the Baltic roast -rid*, e 
of the Prussian lake' district. Only a few hills rca< h boo it. above 
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Life of the Pliocene J^eriad Sir C. I .veil defined the Pliocene si rata 
as those which contained from 30-05 of living marine molluscs, 
Th^s ruh' can no longer be strii tlv «i} >pl 1 1 -d to tin.' widely -.c«itt<*red 
marine dfpodts. and it is of cmr-.«* inapplicable* to the vet y numerous 
fmm.tl ions of lacustrine and tluviatile origin. On tlu* whole the* 
marine organisms arc verv like their living representatives, and 
then- is uttfn practically no specific dilterence; Sa ssu. Valuta, 
Chenofnis, Dcntnlmm, P'usits. Area, Pec ten, Pectimculu s, Panopoea, 
('ypmui and Mactva may be mentioned among the marine genera; 
C<m^eria [Dirvssensin). Auricula, PalwHna, Melcniopsis and Helix 
are tound in the* lacustrine deposits. One ot the most mldeslmg 
facts exposed bv the study of the mollusc.i is the gradual lowering 
of the temperature of Lurope during the period. In Britain the 
early Pliocene was. if anything, warmer than at present, but the 
percentage of northern forms ascends .steadily through the higher 
beds, and final Iv arctic, forms, such as Hurrinum % roenlandiuim , 
Trichoptrris borealis, Mva tnnuata. Cxptina idandira, Ac., appear 
on the coasts of Norfolk and Suffolk, and some ot the non hern 
species even reached the Mediterranean (Sicily) at the close ot the 
period. The flora exhibits the same gradual change, the large palms 
ami camphor trees disappeared from Europe, the snbal palm lin- 
gered m Languedoc, and Chatnero ps humih s lived about Marseilles 
until the end; the sequoias and bamboos held on for some time, and 
the aspect of the vegetation in mid-Pliocene times was not unlike 
that of Portugal, Algeria and Japan ot to-dav. Not a few species 
that dwelt in Pliocene Europe are found in the forests of America. 
The flora of tin* Cromer forest beds is verv like that of the same dis 
tficl at the present time. The mammals of tin* Btitish Pliocene 
show a curious blending of northern and southern forms; they 
include Mat hacratlu s (the sabre-toothed lion), hyenas, dogs, fox, 
wolf, glutton, marten, bears, Prsus arvrrnensis and the grizzly and 
cave bear, seals, whale-, dolphins, bisons, mu-dc on, gazelle, the r«*<l 
(leer and many others now extinct, the roebuck, pigs and wild boar, 
hippopotamus. hipparioTi and horrid (liqmm cahattus and 1 C. stenonis), 
several species of rhinoceros. *&pir, hvrax, elephants ( Elenkas 
meridian ah'* and l\, anti qua s J . several mastodons, squirrel, beaver, 
hare, mice, voles, Ac. 'I'he mastodon disappeared from Lurope 
before the close of the period, but lived much longer in America. 
No generally accepted fossil man has been found in the Pliocene; 
Pithuanthrofm s credits , found by K. Dulmis in Java, is the nearest 
to the human type. Monkeys, Macaws and Semnopithcnm, occur 
in the Pliocene of Europe. At this lime the Pliocene jnammals of 
North America were aide to migrate into South America, and a few 
of the southern forms travelled north W&rds. 


the sea, while the broad valley of the Vistula has an elevation 
of only 130 to 150 ft*. In the west (district ol Lipno) broad 
terraces, covered with forests, small lakes and ponds, and verv 
poor in vegetation, descend from the Baltic lake district towards 
the plains ol Block ; and in the central district of Mlawa extensive 
marshes fill the upper basin of the Wkra. 'I'he Vistula borders 
the government on the south, almost all the wav from Warsaw 
to Thorn, receiving the Skrwa and Wkra. The Drweca, or 
Drewenz, flows along the north-west boundary, while several 
small tributaries of the Narew drain the north-eastern district 
of (iechanow. Peat-bogs, used for fuel, and marshes containing 
bog-iron, fill many depressions in the north, while the more 
elevated parts of the plains are covered with fertile clays, or a 
kind of “ black earth.” Lacustrine post-Glacial deposits fill 
all the depressions of the thick sheet of boulder elav, with 
Scandinavian erratic boulders, which extends everywhere over 
the Tertiary sands and marls — these last containing masses of 
silicated wood and lignite. Layers of gypsum are found in the 
hills beside the Vistula. • 

The estimated population in iqob was 6iq,ooo. About one- 
third are Jews and 36,000 Germans. The government is divided 
into seven districts, of which the chief towns are Block, ( iechanow, 
Lipno, Mlawa, Brasnvs/. Rvpin and Sierpc. Agriculture is the 
chief industry. The principal crops are rye, oats, barley, wheat 
and potatoes; beetroot is cultivated for sugar, especially on the 
large estates of the west, where modern marhiiien is used. 
Gardening and bee-keeping are extensively practised. In the 
north the property is much divided, and the landholders, verv 
numerous in Ciechanow, are far from prosperous. The forests 
have been lavishly cut, but Block is still one of the best wooded 
governments (20 %) in Boland. Other occupations art* provided 
by shipping on the Vistula, mining and various domestic indus- 
tries, such as the fabricat ion of wooden cars, sledges and wheels, 

: and textile industry. The manufactures include flour-mills’ 

* saw-mills, sugar factories, distilleries, tanneries, breweries, 
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agricultural implement works, match factories and ironworks. 
There is some export trade, especially in the Lipno district ; 
hut its development is hampered hy luck ol communications, 
tlie best being those offered hy the Vistula. The railway from 
Warsaw to Danzig, via C’iechanow and Mlawa, serves the 
eastern port ol the government. 

After the second dismemberment of Poland in 1703, what is 
now the government ut Plork beeamc part of Prussia. It fell 
under Russian dominion after the Treaty of Vienna ( 181 5), and, 
in the division of that time into live provinces, extended over 
the western part of the present government of Lomza, which was 
created in 1864 from the Ostrolenka and Pultusk districts of 
Ploek, together with parts of the province of Augustowo. 

PLOCK, or Plotsk, a town of Russia, capital of the govern- 
ment of ihe same name, on the right bank ol the Vistula, 67 m. 
by the V istula W.NAV. of Warsaw. Pop. 27,073. It has a 
cathedral, dating from the rztli century, but restored in 1903, 
which contains tombs of Polish dukes and of Kings Tadislaus 
and Boleslav (of the 1 ith and 1 2th centuries). There is consider- 
able na\ igation on the Vistula, grain, flour, wool and beetroot 
being exported, while coal, petroleum, salt and fish are imported. 

PLOEN, a town of Germany, in Schleswig-Holstein, beautifully 
situated between two lakes, the large and the small Ploencr-See, 
20 m. K. from Kiel by the railway to Kutin and Lubeek. Pop. 
(1905), 3735. It has a palace built about 1630 and now converted 
into a cadet school, a gymnasium and a biological station. 
Tobacco, soap, soda, beer and furniture are manufactured, and 
there is a considerable trade in timber and grain. The lakes 
afford good fishing, and are navigated in summer bv steamboats. 
Ploen is mentioned as early as the nth century as a Wcndish 
settlement, and a fortified place. It passed in 1550 to Duke 
John the \ ounger, founder of the line of Holstein-Sonderburg, 
on the extinction of which, in 1761, it fell to Denmark, and 
in 1807, with Schleswig-Holstein, to Prussia. The sons of the 
emperor William 11 . received their early education here. 

See It. Kggeis, .S chloss unci S tacit l > lc>en (Kiel, 1877), and |. C. 
Kinder, t hundenhuch zur Chromic dcr Stcnit Ploen (Pldn, 1890). 

PLOENNIES, LUISE VON ( 1 803-1 872),jGcrman poet, was born 
at Hanau on the 7th of November 1803, the daughter ol the 
naturalist Philipp Achilles Lcisler. Jn 1824 she married the 
physician August von Ploennics in Darmstadt. Alter his death 
in 18 17 she resided for some years in Belgium, then at Jugenhcim 
on the Bcrgslrasse, but finally at Darmstadt, where she died on 
the 22nd of January 1872. Between 1844 and 1870 she published ! 
several volumes of verse, being particularly happy in eclectic 
love songs, patriotic poems and descriptions ol scenery. She 
also wrote two biblical dramas, Matin Magdalena (1870) and 
David (1873). 

As a translator lrom the English, Lui.se von Plornnirs published 
two collections ol poems, Britannia (iMj.t) and Hugh sc hr Lyrihev 
des listen J ahrhunderts (1803, 3rd eel., 1807). 

PLOfcRMEL.a town of western France, capital of an arrondisse- 1 
ment in the department of Morbihan, 3(1 111. N.N.K. of Vannes 
hy rail. Pop. ( 1 90O), town, 2492 ; commune, 5424. 1 he Kenais 

sance church of St Armel ( i6t h century) is remarkable for the 
delicate carving of the iTorth facade and for fine stained glass. 

It also possesses statues of John II. and John III., dukfs ol 
Brit tan v, w hich were transferred to the church lrom their tomb 
in an ancient Carmelite monastery founded in 1273 and destroyed 
bv the Protestants in 1 592 and again at the Revolution. The 
lower ecclesiastical seminary has an apartment in which the 
Estates of Brittany held several meetings. Remains of ramparts 
of the 15th century and some hou. vs of the 16th century are also 
of interest. Farm-implements arc manufactured, slate quarries 
are worked in the neighbourhood, and there is trade in cattle, 
wool, hemp, cloth, &c. Ploermel ( Plou Armel, people of Armel) 
owes its name to Armel, a hermit who lived in the district in the 
6th centurv. 

PLOESCI ( Ploescii ), the capital of the department of Prahovn, 
Rumania; at the southery entrance of a valley among the Carpa- 
thian foothills, through which flows the river Prahova; and at the 
junction of railways to Buzeu, Bucharest find Hermannstadt in 


Transylvania. Pop. (iqoo), 42,687. As the name Ploesei 
( pluviena , rainy) implies, the climate is moist. The surrounding 
hills are rich in petroleum, salt and lignite. There, are cardboard 
factories, roperies, tanneries and oil mills. Ploesei possesses 
Schools of commerce and of arts and crafts, several banks, and 
■ many synagogues and churches, including the Orthodox church 
ol St Mary, built in 1740 bv Matthew Bassarab. 

PLOMBIERES, a town of eastern France, in the department 
of Vosges, on a branch line of the Eastern railway, 17 m. S. of 
Fpinal by road. Pop. (1906), 1882. The town is situated at 
a height of 1410 ft. in a picturesque valley watered by the 
Augronne. It is well known for its mineral springs, containing 
sodium sulphate and silicic acid, varying lrom 66° to 166 0 F. 
Ploinhieres has a handsome modern church and a statue of the 
painter Louis Francais, born in the town in 1814. 'The waters 
were utilized by the Romans and during the middle ages. In 
later times Montaigne, Richelieu, Stanislas, duke of Lorraine 
and Voltaire were among the distinguished people who visited 
the place. Napoleon 111 . built the most important of the bathing 
establishments and made other improvements. 

PLOT, ROBERT (1640-1696), English naturalist and anti- 
quary, was born at Borden in Kent in i6.jo. He was educated 
at Wye, and at Magdalen Hall, Oxford, where he graduated B.A. 
in t66t, and proceeded to M.A. (1664) and D.C.L. (1671). Ife 
was distinguished for his folio work The Natural History of 
Oxfordshire (1677), in which various fossils, as well as other 
objects of interest, were figured and described. It was regarded 
as a model for many subsequent works. In 1677 Plot was 
elected F.R.S., and he was secretary for the Royal Society from 
1682 to 1684. He was appointed in 1683 the first keeper of the 
Ashmolean Museum at Oxford, and in the same year lie became 
professor of chemistry. In 1686 he wrote The Natural History 
of Staffordshire. 'Two years later he became historiographer- 
roval. He died on the ;;otli of April 1696. 

PLOT, a term originally moaning a space of ground used for a 
specific purpose, especially as a building site, formerly in frequent 
usage in the sense of a plan, a surveyed space of ground; hence 
the literary sense of a plan or design. Tlu^word is of doubtful 
origin; there is a collateral form “plat," which appears in the 
16th century, according to the .Yew* English Dictionary , ufider 
the* influence of 11 plat," flat place, surface (Fr. /dal. Late Lat. 
plait ns , probably I mm Gr. 7rAmTv, broad). Skeat ( Etvm . 
Did.) refers ** plot," in the sense of a space of gfound, to the 
(). Eng. place. Mid. Eng. ptreh. later plalelt, patch. “ Plot," in 
the sense of plan, scheme, would then be identical with plot,” 
a conspiracy, which may he a shortened form of “ eoniplot,” 
a French word, also of doubtful origin, meaning in the 
1 2th century "a compact body of men” ; in the 14th century 
“ conspiracy ." 

PLOTINUS (a.d. 204 270), the most important representative 
of Neoplatonism, was born of Roman parents at Lvcopolis in 
Egypt. At Alexandria he attended the lectures of Ammonius 
Saeeas (q.v.), the founder of the system, until 242, when he joined 
the Persian expedition of Gordian III., with the object of 
studying Persian and Indian philosophy on the spot. After 
the assassination of Gordian in 244, Plotinus was obliged to 
take refuge in Antioch, whence he made his way to Rome and 
set up as a teacher there, lie soon attracted a large number of 
pupils, the most distinguished of whom were Amelins, Eusto- 
chius and Porphyry. The emperor Gal lion us and his wife 
Salon ina were also his enthusiastic admirers, and favoured his 
idea of founding a Platonic Commonwealth ( Platonopolis) in 
Campania (of. Bishop Berkeley's scheme for the Bermuda 
islands), but the opposition of Gallienns’s counsellors and the 
death of Plotinus prevented the plan from being carried out, 
Plotinus’s wide popularity was due partly to the lucidity of his 
teaching, hut perhaps even more to his strong personality. 
Assent developed into veneration; he was considered to be 
[ divinely inspired, and generally credited with miraculous 
powers. In spite of ill-health, he continued to teach and write 
until his *leath, which took place on the estate of one of his 
friends near Minturnae in Campania. 
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V ruler Ammonius Plotinus became imbued with ihe celeetir f 
. pirit of the Alexandrian school. Ilav ng accepted the TMati/nic 
metaphysical doctrine, he applied to it the Nee- Pythagorean 
principles and the Oriental doctrine of Emanation (</.?'.). The 
results of this introspective mysticism were collected by him if* 
a series of fifty-four (originally forty-eight) treatises, arranged 
m six “ Enneads,” which constitute the most authoritative 
exposition of Neoplatonism. This arrangement is probably 
due to Porphyry, to whose editorial rare they were consigned. 
There was also another ancient edition by Eustui bins, but all 
th-* ( xisting MSS. are based on Porphyiy’s edition 

Tii • tin tit iidt’s of Plotinus \nir InM nude known in the T..1U11 j 
«>f M.irsilio I n 1110 (lTnreme. 1 102) which was repiintid j 
at P..IM 1 in 15S0, with the ( .ivrk text ol 1 Virus iVm.i. Later editions I 
hv Givii/er ami Mumi i ‘ 1 >i< 1 « > 1 Set it-./’ 1S33). A. Kn<.hh«»tt j 

H. 1 -. Mailer (1S7S 1 SS. 0 . K. Volkmanii ( ins iSSp. Then* is an j 
Fnulidi transLttii»n <>t ->« lu ted p»»nioii'> l*y Thomas Taylor, re-edited 
in P. ilm’s /*//;/, .s.W:: t J (1805. with 111 1 n»<l in. ti« »n and lnl>lio- 

j^i.ipliv hv (». K. S. Mead). ! 

Oil ILnimis generally see article in Suitin'.; Puiuipius lilac ■ 
*cp ): » ■>/,;, a ;• ; .md above all the 1 ita Platini by ln.-» pupil Porphyry. | 
Amou, ;ii> ». ! i r:i wmlo, see tlie ^realise** on tin* .school ot Alexandria l 
bv f. !■' i. (iS|M.and K. Vacherot A. Richter, Veiny | 

;t;\t in s/cst utiau Uung <it s Platin (Hallo. i<Snj 1 N < * 7 ) ; T. 
Whittak' 1. The Xca Plata ui\t\ (n>'»i) ; A. I hews, I'lotin mat dtv V liter- 
gang 'i<> ant: 'nn II ‘eltan^i hawing (1907); E. Laird, I.em'ntian e j 
Jk->:ag\ in (link Philasaphei s (io«».p, ii. 210-2.-17; Ruins M. 
Jnae*.. s tnJu's m *M\'},tiial Pciigion (nmo), A detailed account 
ot i '1 >l liui-'s pluii 1* . >| ilueal system and an estimate of its importance 
will be found in the at title Xkoei a roNis.w, the wotks abo\ e 1 ek rred 
to, am! the hi-b>ne> ot philosophy. T'or I11-. list ol categories see 
CAii.ooerr-; al-u Lu.ns; Mysiicism; M.m.ic. 

PLOUGH AND PLOUGHING. To enable th<* soil to grow 
good croj>s the upper layer must be pulverized and weathered. 
This operation, perlormcd in the garden by means uf the spade, 
is carried on 111 tiie field on a larger scale by the plough, 1 which 
brciks the soil and by inverting tin* furrow-slue, exposes fresh 
Mirfat es to the disintegrating influence of air, rain and frost. 

'Tlu- first re* onled h»rm ut plough is found on the monuments 
of Egypt, when* it consists .simple of a wooden wedge tipped with 
iron and fastened to a handle projecting backwards and a beam, 
pulled by men or oxen, projecting forwards. Many references 
to the plough are found in the Old 'Testament, notably that in 
1 Sam. \iii. 20 : “ All the Israelites went down to the Philistines 
to sharpen every man his share and his coulter l)es< riptions 
of ploughs found in Ile.siod s 1 1 ’arks and Days and in Virgil's 
Georgia, i. 1L9- 175, show little development in the implement. 
The safne may be said of the Anglo-Saxon ploughs. 'These are 
shown with coulter and share and also with wheels, which had 
in carl. «*r times been fitted to ploughs by the Greeks and also 
by the natives of Cis-Alpine Gaul (Pliny, Hist. mil. 18, i,S). A 
mattock with which to break the clods is often found represented 
in Anglo-Saxon drawings as subsidiary to tin* plough. All these 
type., plou gh are \inually hoes pulled through the ground, 
breaking but not inverting the soil. In the first half ot the iStli 
century a plough with a short convex mould board of wood 
was introduc'd from the Netherlands into England and, as 
improved at Rotherham in Yorkshire, became known as the 
Rotherham plough and enjoyed considerable vogue. At this 
period ploughs were made, almost wholly of wood, the mould- 
board being eased with plates of iron. Small, of Berwickshire, 
brought out a plough in which beam and handle were of wrought 

x 

1 The O. Eng. form ii pldi, which is usually found in tin* sense 
of *' plough-laml.” a unit for the assessment of land (see Him.), 
the regular O. Eng. word for the implement being sn/h, slid found 
in some dialects 111 the foim suit. It appears in many Teutonic 
languages, cf. l)u. f'loffr , (,«r. t'flug, Swed. ptag, Dan. plov. The 
Slavonic forms, such as Russ, nr Pol. plug, are borrowed from the 
German. It does not appear in Gothic, when* the wool used is 
hoha. Ihe ultimate origin of “ plough " is unknown. Max-Muller 
(Science of Language, i.. 290) connects the word with the Indo- 
European root meaning 1 ' ' to float/’ seen in the Or. itKotov, a l>oat or 
ship; the same word ’Wonld be applied to the ship " ploughing '* 
through the waves, and to the implement “ plougiling ” through 
the earth. A Celtic origin has been suggested, connecting the word 
with Gael, pine, stump of a tree, as forming the original plough. 
'The form " plow " was common in English until the beginning of 
the 18th century, and is usual in America. 


iron, the mould-board of cast iron. The shares, when made of 
the same material, required constant sharpening; this necessity 
was removed by the device, patented by Robert Ransome m 
1X03, of ( hilling and so hardening the under surt.iee of the share ; 
the upper surface, whirl* is soft, then wears away more quickly 
than the chilled part, whereby a sharp edge is always assured. 
Nowadays the mould-board is of steel w ith a eh Hied and polished 
surface to give greater wearing qualities and to reduce Irictinn. 
In the latter part of the mth century there were numerous 
improvements but no fundamental alterations in the construction 
ot the ordinary plough. 

The working parts of the plough are the coulter , the share , 
and the breast or mould-board. 'These are carried on the beam, 
to which are attached the handles or tilts at tie* back, and the 
hake or cteris and draught-chain at tin* front. The hake is 
notched so that, by moving the draught-chain higher or lower 
thereon, the plough is caused to go more or less dot ply into the 
ground. It may also be adjusted to suit the height of the 
horses used. The hake moves laterally on a quadrant and it is 
thus possible to gi\e the plough a tendency to left or right hv 
moving the hake in the reverse direction. A frame is bolted 
to the beam and this carries the breast or mould-board to tin* 
fore-end of which the share is fitted, 'flu* sidt-eup, a plate of 
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iron fixed to the land-side of the frame, is intended to keep the 
edge of the unploughed soil vertical and prevent it from falling 
into the furrow. A piece of iron (ailed the sladc is bolted to the 
bottom of the frame, and this running along the sole of the fu 1 - 
row, acts as a base to the whole implement. 'The coulter (either 
knife or disc) and sojnetimes a shim-coulter (or jointer) are 
attached adjustably to the beam, so as to act in the front, of 
the share. 

The coulter is a knife or revolving disk which is fixed so that 
its point dears the point ot the share. 'The skim-coulter is 
shaped like a miniature plough, substituted for or fixed in front 
of the coulter; it is used chiefly on lea land, to pare off the 
Mir taco ol the soil together with the vegetation thereon, and turn 
it into the previous furrow, where it is immediately buried by the 
furrow sli« e. Two wheels of unequal height are commonly 
fitted to the front ot the beam. J»y means of them the depth 
and width of the furrow are regulated, whereas in the ease of 
j “ swing " or wheclless ploughs these points depend chiefly on the 
skill ot the ploughman. In the wheeled plough some of the 
weight and downward pull due to its action on the ground is 
taken by the wheels; the sliding friction is thus to some extent 
converted into a rolling friction, and the draught is correspond- 
ingly diminished. 

In operation the coulter makes a perpendicular cut separating 
the furrow-slice which is divided from the “ sole ” of the furrow 
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by the share and then inverted by the curve of the breast as the 
plough moves forward. The process is indicated in the illustra- 
tion of different types of furrow. The form of a furrow is 
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regulated by the shape and width of the share, working in' 
combination with a proper shaped breast. A “ crested ” 
furrow is obtained by the use of a share, the wing of which is 
set at a higher altitude than the point, but this type of furrow 
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Wide Broken Furrow, 


is less generally found than the “ rectangular " form obtained 
by a le\ el-edged share, which leaves a flat bottom. 

1 Hiring the greater part of the 19th century the ideal of plough 
ing was to preserve the furrow-slice unbroken, and this object 
was at 1 .lined by the use of long mould-boards which turned the 



Digging Plough. 


slices gently and gradually, laying them over against one another 
at an angle ul 45", thus providing drainage at the bottom of the 
furrow, and exposing the greatest possible surface to the influ- 
ences of the weather. Subsequently the digging plough came 
into vogue; the share being wider, a wi(^*r furrow is cut, while 
the slice is inverted by a short concave mould hoard with a 
sharp turn which at the same time breaks up and pulverizes 
Ihc soil after the fashion of a spade. Kxrept on extremely 
heavy soils or on shallow soils with a subsoil which it is unwise 
to bring upon the surface, the. modern tendency is in favour of 
the digging plough. 

A ploughed field is divided into lands or sections of equal 
width separated by furrows. On light easy draining land 22 yds. 
is the usual width; on the heaviest lands it may be as little as 
5 vds., and in the latter case the furrows will act as drains into 
which the water flow's from the intervening ridges. 1 

Certain, important variations of the ordinary plough demand 
consideration. The one-way plough lays the iurrows alter- 



Turnwrcst Plough. 


nately to its left and right, so that they all slope in the same 
direction. This is found advantageous on hill-sides where the 
w'ork is easier if all the furrows are turned downhill; or from 
another point of view the furrow s may be all laid uphill so as to 
1 Methods of the “ set ting-oul ” of land to be ploughed together 
with a full discussion of other technical details relating to ploughing 
will be found in ch. vii. of W. J. Malden's Workman’s Technical 
Instructor (London, 1905). • 


counteract the tendency for the soil to work down the slope. 
One-way ploughs also leave the land level and dispense with the 
wide open furrows between the ridges which are left by the 
ordinary plough. They are made on different principles. One 
ttpe comprises two separate ploughs, one right hand and one 
left, which revolve on the beam, one working, while the other 
stands vertically above it. In another the mould-board and 



Balance Plough. 


share are shaped so that thev can be swung on a swivel under 
the beam when the latter is lifted. A third type is made on 
the “ balance ** principle, two plough beams with mould boards 
being placed at right angles to one another, so that while the 
right hand plough is at work the left-hand is elevated above the 
ground. 

Double-furrow nr multiple ploughs are a combination of two 
J or more ploughs arranged in echelon so as to plough two or more 
! furrows. The weight ol these implements necessitates some 
| provision for turning them at the headlands, and this is supplier! 
i'it her by a bowl wheel, enabling the plough to be turned on 
one side, or bv a pair ol wheels ( ranked so th#t thev can be raised 
by a lever when the* plough is working. Thu double-furrow 

% 



Puling Plough. 

plough was known as early as the 17th century, but, till the 
introduction of the latter device by Ransome in T.S73, cannot be 
said to have been in successful use. m 

The “sulky" or riding plough is little known in the United 
Kingdom, but on the larger arable tracts of other countries 
where quick work is essential and the character of the surface 
permits, it is in general use. In this form of plough the frame 
is mounted on three wheels, one of which runs on the land, 
and the other two in the furrow. The furrow' wheels are placed 
on inclined axles, the plough beam being carried on swing links, 
operated by a hand lever when it is necessary to raise the plough 
out of the furrow. The land wheel and the forward furrow wheel 
are adjustable vertically with reference to the frame, for the 
purpose of controlling the action of the plough. 

In t he dftk plough, which is built both as a riding and a walking 
plough, the essential feature is the substitution of a concavo- 
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convex disk, pivoted on the plough beam, for the mould-board 
and share of the ordinary plough. This disk is carried on.an 
axle int lined to the line of draught, and also to a vertical plant*. 
As the machine is drawn forward the disk revolves and cuts 
deeph into the ground, and by reason of its inclination crowds 
tin* earth outwards and thus turns a furrow. A scraper is 



Multiple Disk Plough, 
provided to keep the disk (lean and prevent sticking. The 
controlling levers and draught arrangements are similar to thosein 
the “ sulky " plough. The advantage of this plough over the ordi- 
nary form is in the absence of sliding friction, and in the mellow 
and porous condition in which it leaves the bottom of the furrow. 

Disk ploughs are unsuitable for hcavv stickv soils and for 
stony land, but may be used \\ it h effect on stubbles and on land in 
a dry hard state. Perhaps their most common use is in 
ploughing on a large Male in conjunction with steam power. 

Steam is employed as motive power when it is necessary to 
plough large areas in a short time. In the United Kingdom 
steam ploughing is generally carried on on 1 lie double-engine 
system (introduced by Messrs John Fowler about 1NO5), in which 
case two sets of ploughs are arranged on the one-way balance 
principle, so that while one set is at work the other is carried 
clear of the ground. In this arrangement, a pair of locomotive 
engines, each having a plain winding drum fixed underneath 
the boiler, arc placed opposite to each other at the ends oi the 
field to be operated upon; the rope of each of the engines is 
attached to the plough, or other tillage implement, which is 
drawn to and fro betwixt them by each working in turn. While 
the engine in gear is roiling in its rope and drawing the plough 
towards itself, the rope of the other engine is paid out with 
merely so much drag on it a* to keep it from kinking or getting 
ravel IdH on the drum. 

In the United States and elsewhere engines drawing behind 
them a number ol ploughs, arranged in echelon and taking perhaps 


The sub-soil plough has the beam and both but not the 
mould-hoard of an ordinary plough. Following in the furrow 
of an ordinary plough it breaks through the sub soil to a depth 
of several inches, making it porous and penetrable by plant roots. 

dripping and draining ploughs are employed in opening tin- 
grips and trenches necessary both in surface and underground 
! drainage. 

| See Davidson and Chase*, Farm Motors and harm Mm hincrv ; articles 
; in L. H. Hailcv’s Cvilopedia of A woman AgnatU.hr (New York, 

, 1907) and Standard Jim v< lopacdin (.London, 190'iSg Xe. 

PLOVER, a bird whose name (Fr. pluvivr , (). Fr. plovin) 
doubtless has its origin in the Latin phtvia , rain (as witness the 
Herman equivalent Rcgenpjeijer , rain-fifer). J\ Delon (1555) 
says that the name Pinner is bestowed “ pour cc (ju on It* prend 
mieux en temps pluvieux tju'en nolle autre saison,” which is not 
in accordance with modern observation, for in rainy weather 
plovers are wilder and harder to approach than in fine. Others 
have thought it is from the spotted (as though with rain drops) 
upper plumage of two of the commonest species ot plovers, to 
whith the name especially belongs the Charadrius phivialis 
of Linnaeus, or golden plover, and the S</uatanda Helvetica of 
recent ornithologists, or grey plover. Doth these birds are 
very similar in general appearance, but the latter is the larger 
and has an aborted hind-toe on each foot . 1 its axillary feathers 
are also black, while in the golden plover they are pure white. 
The grev plover is a bird of almost circumpolar range, breeding 
, in the far north of America, Asia and eastern Europe, frequenting 
in spring and autumn the coasts of the more temperate parts 
1 of oath continent, and generally retiring farther southward 
in winter- examples not unfrequently reaching Cape Colony, 
Cevlon, Australia and even Tasmania. Charadrius pluvialis 
: has a much narrower distribution, though when* it occurs it i.s 
muth more numerous. Its breeding quarters do not extend 
farther than from it eland to western Siberia, hut include the 
, more elevated tracts in the 1 ‘rilish Islands, whence in autumn 
it spreads itself, often in immense flocks, over the cultivated 
districts if the fields be sufficiently open. Here some will remain 
so long as the absence of frost or snow permits, but the majority 
make for the Mediterranean basin, or the countries bevond, in 
which to winter; and stragglers find their way to the southern 
extremity of Atrica. Two other cognate forms, C. virgimens 
and C. jnlvus , respectively represent. C. pluvialis in America 
and eastern Asia, where they are also known by the same 
English name. The discrimination of these two birds from one 
i another requires a very acute eye,- but both are easily distin- 
guished from their European ally by their smaller size, their 
, greyish-brown axillary feathers, and their proportionally lunger 



30 ft. at a time, are frequently seen, fefa smaller areas petrol 
motors with one or more ploughs attached art* sometimes used. 

There is a large variety of ploughs which differ in their purpose 
from the ordinary plough 

The ridging plough is an implement with a mould-board on 
each side, terminating in front in a flat point, and used for 
moulding up potatoes, and for throwing up the ridge on w'hich 
to plant routs. 


and more slender legs. All, however — and the same is the rase 
with the grey plover undergo precisely the same seasonal 

1 Hut for this really unimportant distinction both birds could 
doubtless have been kept by ornithologists in the same genus, lor 
they agree in most other structural tlutr.u let's. 

- Schlegel (Mus. Pays- Has, Cursores, p. slates that in some 
examples it seems impossible to determine the lorm to which they 
belong; hut ordinarily American specimens are rather larger and 
stouter, and have shorter toes than those lrom Asia. 
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change o) colour, greatly altering their appearance and equally 
affecting both sexes. Jn spring or early summer nearly the 
whole of the lower plumage from the chin to the vent, which 
during winter has been nearly pure white, becomes deep black. 
A corresponding alteration is at the same season observable in 
the upper plumage. 

Though the birds just spoken of arc those most emphatically 
entitled to be called plovers, the group of ringed plovers (see 
K ii.i , dfj k and Lapwinc;), with it* allies, has, according to usage, 
hardly 1< '.s claim to the name, which is also extended to some 
other m<>re distant forms that can here have only the briefest 
notice. Among them one of the most remarkable is the “ Zick- 
/ack (so ( ailed from its cr\ ) the rpo\i\t^ of Herodotus (see 
If. M min « ; iiiRi)), the Pluvianus or J/yas aegypiius of ornitholo- 
gists. celebrated for the services it is said to render t<f the croco- 
dile — a small bird whose plumage of delicate lavender and cream 
colour i: relieved by markings ol black and white. 'This belongs 
to the small family Glareolidae, of which the members best 
known are the coursers, Cursorius , with some eight or ten 
species inhabiting tin* deserts of Africa and India, while one, 

( \ gallims, occasionally straws to Kurope and even to England. 
Allied to them are the curious pratincoles p/.w), also peculiar to 
the Old World, while the genera Thinocm is and . t/tagis form an 
omivin:- group peculiar to South America, lhat is bv some 
svstem.it ists regarded as a separate family T "ninth oridae, near 
winch .ire oil rn placed the singular Sheathbills {q.v.). Bv most 
authorities the Stone-curlews (see (Ykm.kw), the ()\ ster-catchers 
{q. v.) and Turnstones (</.7».)are also regarded as belonging to the 
family ('hautdriidac. and some would add 1 he Avoids ( Rccurvi- 
rostra) and Stilts (q. v .). among which the ( a\ alier, or ('rah-plover, 
Dronit n ardnda—n lorni that has been bandied about from one 
family and even order to another —should possibly find its 
re> ting pktt <u ll frequents the sandy shores of the Indian 
Ocean and Bav of Bengal trom Natal to Aden, and thence to 
Ceylon, the Malabar coast, and the Andaman and Nicobar 
Islands a white and black bird, mounted on long legs, with 
webbed feet, and a bill so shaped as to have made some of the 
best ornithologists lodge it among the Tgrns ( if.v .). 

Though the various forms here spoken of as plovers are almost 
certainly closely allied, they must be regarded as constituting 
a very indefinite group, for hardly any strong line of demarcation 
cur. be drawn between them and the Sandpipers and Snipes 
United, however, with both of the latler under the name of 
Limicolac, altc** the method approved bv the most recent 
svstemat ists. tin* whole form an assemblage the compactness of 
v. hii h no observant ornithologist can hesitate to admit, eviyi ii 
he be uncertain ol the exact kinship. 

For “ plovers’ eggs" s.-r I.vpvvino. (A. N.) 

PLUCK, to pull or pick (.11 something, as flowers from a plant, 
feathers from a bird, 'flu* word in (). Kng. is p/uceian or p/occian 
and is represented by numerous forms in Teutonic languages, 

< f. Her. pfliicken , J)u. pfukken, Dan. plahhr , Nr. In sense and 
form a plausible identification lias been found with Ttal. pilar - 
cure, to pick grapes, hair, feathers, of. Fr. eplucher. pick. These 
romanic words an* to be # referred to bat. pi! us, hair, which has 
also given “peruke” or “periwig” and “plush.” Difficulties 
of phonology, history and chronology, however, seem to •show' 
that this ( lose similarity is only a coincidence. “ Pluck,” in the 
sense of courage, was originally a slang word of the prize-ring, 
and Sir \V. Scott ( Journal , Sept. 4, 1827) speaks of the “ want 
of that art it le blackguardly ('ailed pluck." In butcher's parlance 
the “ pluck ” of an animal is the heart, liver and lungs, probably 
so called from their being “ plucked ” or pulled out of the carcase 
immediately after slaughtering. The heart being the typical 
seat of courage, the transference is obvious. In university 
colloquial or slang use, “ to pluck ” is to refuse to pass a candi- 
date on examination; the more usual colloquial word is now “ to 
plough.” At the granting of degrees at Oxford objection to a 
candidate could bo taken for other reasons than failure at 
examination, and the parson thus challenging drew the atten- 
tion of the proctor in congregation by “ plucking ” a piece of 
black silk attached to the. back of his gown. 
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PLUCKER, JULIUS (180T-1868), German mathematician and 
physicist, was born at Klberfeld on the 16th of June 1801. 
After being educated at Diisseldorf and at the universities of 
Bonn, Heidelberg and Berlin, he w r ent in 182 $ to Paris, where 
tic came under the influence of the great school of French 
geometers, whose founder, Gaspard Monge, was only recently 
dead. Jn 1825 he was received as privatdozeul at Bonn, 
and after three years he was made professor extraordinary. 
The title of his “ habilitationssehrift,” Generalem analyseos 
applicationem ad ea quae geo me trine altioris et mechanicae basis el 
jundamenta sunt e serie Tayloria deducit Julius Pliickcr (Bonn, 
182.4), indicated the course of his future researches. The mathe- 
matical influence of Monge had two sides represented respec- 
tively by his two great works, the Geometric descriptive and the 
Application dc l' analyse d la geometric. Pliickcr aimed at fur- 
nishing modern geometry with suitable analytical methods 
so as to give it an independent analytical development. In 
this effort he was as sin cessful as were his great contempor- 
aries Poncelet and J. Steiner in cultivating geometry in its 
purely synthetic form. From his lectures and researches at 
i Bonn sprang his first great work, Aindytisch geomctrische 
Enhcii kelungrn (vol. i . , 1828; vol. ii., 1831). 

Jn the first volume of this treatise Pliickcr introduced for the 
first time the method of abridged notation which has become one 
i of the characteristic features of modern arTalvtical geometry 
I (see (iEouMKY, Anaia ticai.). In the first volume of the 
| Puheicke! ungen lit* applied the method of abridged notation to 
; the straight line, circle and conic sections, and he subsequently 
! used it with great cllect in many of his ra- cardies, notably in 
j bis tluory ot cubic curves. In the second volume of the Knt- 
I n'ickclungcn hr clearly established on a firm and indt pendent 
; basis the great principle ol duality. 

j Anoilnr subject ot importance wliidi 1M inker took up in the 
j r.ntu'ichrlum’cn was the < urious paradox noticed l>v L. Filler and 
(1. Uraiinr, that, when a certain munher ol tin* intersections ol two 
I algebraical curves an* given, tin* rest are thereby determined, (ier- 
i L'oime bad show n 1h.il when a. number ol the ini* rs< < l mns of two 
1 < urvCs ol I !»•• (/» (/) fli d< LM'ee lie on a cnr\ <• of I In* p\ h degree I he rest 

. Ii** on a curve of the */lli degree. 1 ’bicker finally idcn’oimc .Uni., 

! 1 S 2 S 1 Sjo) .showed how many points must be taken on a curve 
• ol any degree so lb.it curves ol llir same degree (minute in number) 
may be drawn Ibrnugli them, and proved 1h.il all I lie j>oi nts, beyond 
■ the given «»n«s, in which these curves intersect the given one are 
! fixed bv the original choice. Later, simultaneously wilh ('. f. 

1 Jacobi, be extended these results to turves and surface^ <>| unequal 
; onler. Mhetl to llie matter just mentioned was 1 Mucker’s disiov cry 
' ol the «-ix ecpiations connecting tin* numbers ol smgul .11 ities^n alge- 
braical (lirvc. (s<*‘ fnivh). Pliirker coinmuuic atc*d his Imnmlae in 
the lir d pla«e to ('u llc\ Journo/ (1 S3 j) , v< . ! . \ii., and gave a lurther 
exit n -.ion and complele account ot his theory in Ins / /iron c dry 
a/qehraist hen Curceti (l.Sjo). 

Jn 1 8^4 Pliickcr left Bonn for Berlin, when* he occupied a 
post in the Friedrich Wilhelm's Gymnasium. He was then 
called in 1844 as ordinary professor of mathematics to Halle. 
While there he published his System dcr analytischcn Geometric , 
auf nrue Hetrarhtungswcisen gegriindet , und tnsbesondere cine 
ausjiihrliche Theorie dcr C'urven drifter Ordnung enthaltend 
(Berlin, 1835). In this work he*introdu< ed the use of linear 
functions in place of tin* ordinary co-ordinates ; he also made the 
fullest use ot the principles of eollineation and reciprocity. 
His discussion of curves of the third order turned mainlv on 
the nature of their asymptotes, and depended on the fact tjiat 
the equation to even' such curve can be put into the form 
pqr A o. He gives a complete enumeration of them, 
including two hundred and nineteen species. In 1846 Pliickcr 
returned to Bonn as ordinary professor of mathematics. Here 
he published his Theorie dcr algebraischni C 'urven, which formed 
a continuation of the System dcr analytischcn Geometric. The 
work falls into two parts, which treat of the asymptotes and 
singularities of algebraical curves respectively; and extensive 
use is made of the method of counting constants which plays 
so large a part in modern geometrical researches. 

From this time Idiicker’s geometrical researches practically 
( cased, oFily to be resumed towards the end of bis life. It is 
true that he published in 1846 his System der Geometrie des 
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Raumes in nencr analytischcr Be 1 iandlun°sweist\ but this 
contains merely a more systematic and polished rendering of his 
earlier results. In 1847 he was made professor of physics at 
llnnn; and from that time his scientific activity took a new and 
astonishing turn. • 

His first physical memoir, published in Po^ yndorf/s Anna/en 
(1847), vul. lxxii., contains his great discovers’ of magnecrystallic 
action. Then followed a long series of researches, mostly 
published in the same journal, on the properties ot magnetic 
and diamagnetic bodies, establishing remits which arc now part 
and part. cl of onr magnetic knowledge. In 1858 [Po^”. Ann. 
vol. ciii.) lie published the first of his classical researches on the 
action of the magnet on the electric discharge in rarefied gases. 

Pin- ker. first by himself and afterwards in conjunction with 
]. \Y. Hit tort, made many important disco\ cries in the spectro- 
scopy of gases. lie was the first to use the \acuuui tube with 
the capillary part now called a Geissler’s tube, by means of which 
the luminous intensity of feeble electric discharges was raised 
sufficiently to allow' of spectroscopic investigation, lie antici- 
pated R. \V. Y. Bunsen and G. KirchhotT in announcing that the 
lines of the spectrum were characteristic of the chemical sub- j 
stance which emitted them, and in indicating the value of this | 
discoNcrv in chemical anaKsis. According to llittorl he was 
the first who saw the three lines ol the hydrogen spectrum, i 
which a few months after his death were recognized in the spec- | 
trum ot the solar protuberances, and thus solved one ol the 
ni\ stories ot modern astronomy. j 

llittorf tells us that Pliieker never attained great manual 
dexterity as an experimenter. He had alwaxs. however, \erv 
dear conceptions as to what was wanted, and po.sst-s.sed in a high 
degree the. power of putting others in possession of his ideas 
and rendering them enthusiastic in carrying them into practice. 
Thus he was able to secure from the Sayner Iliitte in i«S|6 the 
great electromagnet which he turned to such use in his magnetic 
researches: thus In* attached to his service his former pupil the 
sk'lful media* ie Fessel ; and thus he discovered and fully availed 
himself of the ability of the great glass-blower Geisslcr. 

Induced by the encouragement of his mathematical frit mis in 
Kngland, Thicker in 1SP5 returned to tin* field in which he first 
becatne famous, and adorned it by one more great achievement 
---the invention of what is now called “fine geometry.*’ His 
first memoir on tile subject was published in the Philosophical 


distinctions, however, are not maintained with much constancy. 
P. domcstica is a native of Anatolia and the Caucasus, and is con- 
sidered to he the only species naturalized in Europe. P. insititia 
is wild in southern Europe, in Armenia, and along the shores oi 
the Caspian. In the Swiss lake-clwellings stones of the P. 
insititia as well as of P. spin os a have been found, but not those 
of P. domcstica. Nevertheless, the Romans cultivated large 
numbers of plums. 'The cultivated forms are extremely numer- 
ous, some of the groups, such as the greengages, the damsons 
and the egg plums being very distinct, and somet imes rcprnduc 
itig themselves from seed. The colour of the fruit varies from 
green to deep purple, the size Irom that of a small cherry to 
that of a hen’s egg; the form is oblong acute or obtuse at both 
ends, or globular: the stones or kernels vary in like manner; and 
the tlavouf, season of ripening and duration arc all subject to 
variation. From its hardihood the plum is one of the most 
valuable fruit trees, as it is not particular as t<» soil, and the 
crop is less likely to be destroyed by spring hosts. Prunes 
and French plums are merely plums dried in the sun. Their 
preparation is carried on on a large scale in Bosnia and Servia, 
as well as in Spain, Portugal and southern France. 

Plums are propagated chiefly by budding on stocks of the 
Mussel, Brussels, St Julien and Pear plums. The damson, 
wine-sour and other varieties, planted as standards, are generally 
increased by suckers. For planting against walls, trees which 
have been trained for two years in the nursery are preferred, 
but maiden trees can be very successfully introduced, and bv 
liberal treatment may be speedily got to a fruiting state. Anv 
good well drained loamy soil is suitable fur plums, that oi 
medium quality as to lightness being decidedly preferable. 
Walls with an cast, or west aspect are generally allowed to 
them. The horizontal mode of training and the fan or half- fan 
forms are commonly followed; where there is sufficient height 
probably the fan system is the best. The shoots should be laid 
in nearly or quite at full length. The fruit is produced on small 
. spurs on branches at least two years old, and the same spurs 
| continue fruitful for several years. Standard plum trees should 
be planted 25 ft. apart^eudi way, and dwarfs 15 or 20 ft. The 
j latter are now largely grown lor market purposes, being more 
j easily supported when carrying heavy (Tops, fruiting earlier, 
j and the fruit being gathered more easily from the dwarf bush 
j than from standard trees. 


Transactions of the Royal Society of London. It became the 
source of a large literature in which the new science was de- 
velupc' 1 . Pliieker himself worked out the theory of complexes j 
of tin; first and second unit r, introducing in his investigation of ! 
the latter the famous complex surfaces of which he caused those 
mud' ls to be constructed winch are now so well known to the i 
student of the higher mathematics. He was engaged in bringing- ! 
out a large work embodying the results of 1 1 is researches in line 
geometry when he died on the 22nd of May 18LS. The work was ■ 
so tar advanced that his pupil and assistant Felix Klein was i 
able to complete and publish it (see Gkov.li ry. Link). Among | 
the very numerous honours bestowed on Pliieker by the various I 
scientific societies of Europe Teas the Copley medal, awarded to 
him by the Royal Society two years before his death. 

Sec R. F. A. Cl» l cell's obituary notice d. k<>n. Gc*. d. ILfia. 

Gottingen, 1.H71, vul. xvi.), to which is appended an appreciation ol j 
PI linker's physical researches by llittorf, and a In t ol Plucker ’s 1 
woVks bv V. Klein. Sir also U. 1. Gerhard t, GesrJtii Lte dec Muthematik j 
in Deutschland , p. 2^2, and PI acker's life by A. f >ronke (Bonn, 1.S71). 

PLUM, the English name both for certain kinds of tree and j 
also generally for their fruit. The plum tree belongs to the 
genus Prunas , natural order Rosaccac. Cultivated plums are 
supposed to have originated from one or other of the species 
P. domcstica (wild plum) or P. insititia (bullaec). The young 
shoots of P. domcstica are glabrous, and the fruit oblong; in 
P. insititia the young shoots are pubescent, and the fruit 
more or less globose. A third spec ies, the common sloe or 
blackthorn, P . spinosa , has stout spines; its flowers expand 
before? the leaves; and its fruit is very rough to the* taste, in 
which particulars it differs from the two preceding. These 


The following is a selection of good \arietics of plums, with 
their times of ripening : — 

Dc will Plums. 

Parly Green ' age . . e. July Transparent Gage . . b. Sept. 

Early Transparent < '.age b. Aug. Jelier^nn b. Sept. 

1 H unis tmi’s Superb . b. \ug. Kirke's \.\. Sept. 

( lullirds ( ioldeu . . nt. Aug. Ox ’s ( .olden Drop . »•. Sept. 

Greengage .... m.r. Aug. Reine Claude de Bavav ! ! ’ g*/ fib 

■ 1 h. ( )d. 

AfiLaiighlin’s . . e. Aug. Ickworth hupcT.ilrit e b. <kt. 

Angelina Burdi Lt . . b. Sepl. Lale Rivers J 


(‘ulinarv Plums. 

Early Prolific. . . . e. July Victoria Sept. 

Belle de Louvain . . Aug. \\ bite Magnum Boiuun Sept. 

Belgium Purple . . . nt. Aug. Pond's Seedling . . . tu. Sepl. 

Czar e. \ug. J Mamniid in. Sepl. 

Per.shore e. \ug. Monarch e. Sepl. 

Prince Engleberl . . e. Aug. Grand Duke .... Oct. 

Alitclielsoit.s' ... 1). Sept. \\ r ye. la.le e. Oct. 


Disease s. 'I he Plum is subje< I to several diseases of iungal 
origin. A widespread disease known as pocket-plums or bladder- 
plums is due to an asi nmvcetoiis I aligns, I'.Atmst us pntni, the 
mycelium ot which lives paras it ically in the tissues of the host plant, 
passes into the ovarv of the flower and causes the characteristic 
malformation of the fruit , which becomes a deformed, sometimes 
curved or ilatteiicd, wrinkled dry structure, with a hollow occupying 
tiie place of llie stone; the bladder plums are yellow at first, subse- 
quently dingy red. The reproductive spores are borne in sacs (as< i) 
which form a dense layer on Ihesurlace, appearing like a bloom in 
July; they are scattered by the wind and propagate t fie disease. 
The only remedy is to cut off and burn khe diseased branches. 

Plum-leaf blister is caused bv Poly stigma 1 uhrum, a pvrenomy- 
ci hms fungus w Inch logins thick llesliy reddish patches on t lie leaves. 
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Tin? reproductive spores arc formed in embedded flesh-shaped recep- 
tacles (peril lice ia) and scattered after the leaves have fallen. The 

spots are not often so numerous 
as to do much harm to the leaves, 
but where the disease; is serious 
diseased leaves should be collected 
and burned. Sloes and bird- 
cherries should be removed from 
the neighbourhood of plum-trees, 
as the various disease-producing 
insects and fungi live also on these 
species. '1 he branches are some- 
times attacked by weevils ( J\hyn - 
dtes) and the larvae of various 
moths, and saw flies (chiefly Hrw- 
catnpu) leed on the leaves, and 
young branches and leaves are 
sometimes invaded by Aphides. 
Leaf feeding beetles ancf larvae of 
moths are best got rid ol by 
shaking the branches and collecting 
the insects. Slug-worms or saw -fly 
larvae require treatment by wash- 
ing with soapsuds, tobacco and 
lime-water or hellebore solution, 
and Aphides by syringing from 
below and removing all surplus 
young twigs. 

PLUMBAGO (from Lat. plum- 
bum , lead), a name frequently 
applied to graphite (c/.z\), in 
allusion to its remote resem- 
blance to had, whence it is 
popularly called “ black-lead." 
It was formerly held in repute 
in medic ine, but is now regarded as having no medicinal 
properties of any \aluo. 

PLUMBAGO DRAWINGS. What we should now speak of as 
pencil drawings were in the 17th and 1K1I1 centuries usually 
known as drawings “in plumbago, ’’ and there is a group of 
artists whose work is remarkable lor their exquisite portraits 
drawn with finely pointed pieces of graphite, and upon vellum. 
In some books of reference they are grouped as engravers, and 
as sui'lt Horace Walpole describes several iff them. There is no 
doubt, that many of their fine pern il drawings were prepared for 
the purpose of engraving, but this is not likely to have been 
the ease with all, and we have evidence of certain commissions 
executed, by Forster for example, when the portrait was not 
required lor the preparation of a plate. One of the earliest of 
this group of workers was Simon Van tie Pass (1 505 P-ib.jy), 
and in all probability his pencil drawings were either for repro- 
duction on silver tablets or emu iters or for engraved plates. 
A very few pencil portraits by Abraham Pdooteling, the Dutch 
engraver, have been preserved, which appear to have been first 
sketches, from which plates were altcrwards engraved. They 
are of exceedingly delicate workmanship, and one in the present 
writer’s collection is signed and dated. By Da\ id Loggan 
(1635 1700), a pupil of Van de Pass, there also remain a few 
portraits, as a rule drawn on vellum and executed with the 
utmost dexterity and with marvellous minuteness, the lines 
expressing the intricacics«of a lace ruffle or the curls of a wig 
being perfectly rendered. Tt is evident that these werc # not 
always prepared for engraving, because there is one representing 
('harles IT., set in a beautiful gold snuff-box, which was given by 
the king to the duchess of Portsmouth and now belongs to the 
duke of Richmond, and a similar portrait of Cromwell in the 
possession of Lord Verulam, while several others belong to Lord 
Caledon, and there are no engravings corresponding to these. 
On the other hand, a large drawing by Loggan in the writer’s 
collection, representing (diaries IT., is the sketch for the finished 
engraving and bears a declaration to that effect. An artist 
who is better known to the general collector is William Faithorne 
(1616-1691). lie was the pupil of Sir Robert Peake, the 
engraver, but derived much of his skill from the time he spent 
with Nanteuil, whose involved minute style lie closely followed, 
triumphing over technical'difficultics with great success. There* 
arc important drawings by him in the Bodleian, at Wclbeck 


Abbey and at Montagu House, and two fine portraits in the 
British Museum. Thomas Forster (//. 1695 -1712) was one of 
the greatest draughtsmen in this particular form ot portraiture. 

I His drawings are both on vellum and on paper, as a rule on 
I vallum. Oi the details of his life very little is known. He 
engraved a few prints, but they are of the utmost rarity. His 
finest portraits are executed with very great refinement and 
delicacy, the modelling of the face being quite wonderful. It is 
in fact one of the marvels of this type of portraiture how' such 
exquisite lines could have been drawn with the roughly cut 
pieces of graphite which were at the disposal of the artists. In 
some instances in Forster’s work the lines representing the 
modelling of the face are so fine as to be quite indistinguishable 
without the aid of a glass. His work can be studied at Welbcck 
Abbey, in the llolburne Mpseum at Bath, in the Victoria and 
Albert Museum and elsewhere. Two other Englishmen should 
1 be referred to, Robert and George White, lather and son. I he 
former ( 1 645 1 704) w as a pupil of Loggan and a prolific engraver, 

! and most of his drawings, exec uted on vellum, were for the 
purpose of engraving. George White (c. 1684-1732) was taught 
! by his father, and finished some of his father’s plates. His own 
pencil draw ings are of even finer execution than those of Robert 
White. These three men, Forster and the two Whites, carefully 
signed their drawings and dated them. By Robert White there 
are remarkable portraits of Bunyan and Sir Matthew Ifale in 
the Briiish Museum, and his own portrait at Wclbeck; and ly 
him and his son there are other drawings in private collection 1 , 
depicting Sir Godfrey Knellcr, Arc hbishop Tennyson and others. 
'Hie two Fabe rs ( 1 (»(»o ?- 1 721 and 1695? 1756) were from 
Holland, the elder having been born at tlu* Hague, as he himself 
states on his portrait which was in Vertuc’s collection. In 
addition to the portraits these two men usually added beautiful 
I drawn inscriptions, often found within circles around the por- 
I traits and occasionally extending to many lines below them. 

I The son was the greater artist, and a famous mczzotintcr. The 
portrait painter Jonathan Richardson (1665 1745) executed 
many fine drawings in penc il, examples of which can be seen in 
the British Museum. One of the best i^f these plumbago 
: draughtsmen was a Scotsman, whose work is of the utmost 
rarity, David Baton, who worked in 1670. The chief of •his 
. drawings belong to the earl of PysarL and arc at Ham House, 
and two examples of his portraiture are in the possession of the 
Dalzell farnih . Of Baton’s history nothing is knotfn save that 
he was a Fathulie who worked for more than one Dominican 
house, a devoted adherent of the Stuart cause, and was attached 
to the court of (’harles IT., when the king was in Sc otland. At 
I that time he drew' his remarkable portrait of the king now at 
| Ham House. There are drawings of the same character as his, 
the work of George* Glover (cl. 1618) and Thomas (Veil! (//. 1650), 
but they are of extraordinary rarity and were evidently first 
studies for engra\ings. Of Glover's work the only signed 
I example known is in the writer's collection. A Swiss artist, 

' Joseph Werner (b. 1(^37) or Warmer, drew- well in pencil, 

| adopting brown paper as the material upon which his best 
drawings we re done, and in some Puses heighte ning them with 
touches of while paint. The most notable of his portraits is 
one whic h is in the collection at Wclbeck Abbey. 

Tin* earlier miniature painters also ilrew in this manner, notably 
Hilliard in preparing designs for jewels and seals, and Faac and 
Peter Oliver in portraits. By Isaac Oliver there is a tine drawing «n 
Lord Derby’s collection; and one by l’« ter, a marvellous likeness 
of Sir Devil Greinille, in that of the writer. The later men, Hone, 
Grimaldi, Lens and 1 )o\viunan, also drew 1 Finely in plumbago. Other 
notable* exponents of this delightful art were Thomas Worlidge 
(1700-1700), F. Steele ( ( . 1714), W. Robins (c. 1730), A. WollT- 
gang (1092 1775), George Yerlue the engraver (1084-1750), Johann 
Zollany (1 74 5 1810) , and the Swede, Charles 1 hoicks (t . 1 7* 4 D) , who 
resided in Kngland tor some years. (G. t. . W.) 

PLUMBING, properly working in lead (Fat. plumbum), now a 
term embracing all work not only in lead, but also in tin, zinc 
and other metals, connected with the installation, fitting, 
repairing, soldering, &c\, of pipes for water, gas, drainage, on 
easterns, rotffs and the like in any building, i.e. the general work 
of a plumber. (See Building and Sewerage.) 
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PLUMPTRE, EDWARD HAYES (1S21-1X0O, Kn-lisli divine 
and scholar, wus horn in London on the (>th of August 1K21. 
A scholar of University College, Oxford, he graduated with a 
douhle-tirst class in 1S44, and in the same year he was elected 
fellow of Brasenose College. He was ordained m 1X47, and 
shiMtly afterwards appointed chaplain, and then professor of 
pastoral theology, at King's College, London. In 1863 he was 
given a prebendal stall at St Paul’s, and from iSOc) to 1S74 he 
w as a member of the committee appointed by Convocation 
to revise the authorized version ot the Old Testament. He 
was Boyle lecturer in 1X66-1807 (“Christ and Christendom ”), 
and Grinfield lecturer on the Septuagint at Ox lord 1X72-1X74. 
After successively holding the livings of Plucklev and Brickley 
in Kent, he was installed in 1881 as dean of Wells. He died on 
tin* 1st ot February 1S01. 

Plurn^tre was in. in of yivat \ rr^itilitv and attained high repu- 
tation as a translator of the plays ot Sophocles (1S03) and Aeschvlus 
(isoX), and ot tin* / J /( 1 otunu ,iiii ot Dante (iSSo). In vitm 1 lus 

ni.un .iclii«‘\ I'liii'iii ■» uuv I r <>>•. p.soji, mi. 1 Mas/ei and SiJndar 
(iS*»* a. \mong hi- many thcologu . J works mav bo mentioned 
/{ ;» L\ p-'-'t! 'H >•} the /.'/'s'/Vi /-> the Seren 1 June he < «>/ Asm (1S77), 
The m l‘vi <'n (lS.sp, •• flu* IJo. k ot Pruvtibs” (which 1 \<- 

annotate ! in the Sjuakcr*. (. u.niii mat \ ), the “ bvnoplic Uo.spcb, 
Ac-;, an' IT. Cot mtliian in id-hop LllLmlV, AV.v Lestar.u »ii 
('.•.air- rta\, and Life . <f /»: Ju-n /\Yn iiSvm. 

PLUNDER, to rob, to pillage. cq>e< iallv in war. The word 
came into F.nglr . !i usage directly from Her. fdiindent (derived 
from a substantive Plunder meaning ‘ k household stuff.'’ bed 
clothes elothing, i\v. ), particularly w ith refe’vm e to tin* pillaging 
of the Thirty Year-' W ar. Thomas M uv (If v oi the L>m^ 
Piirhiimefit. 1(147 : quoted ,n t hp* \<v En«h<h ! tietintuiry) savs : 
“ Manv Tonnes and Yill.igv*-- h« (Prince Rupert) plundered, 
which is to s.ty robb'd, for at that lime fir>t was the word plunder 
used in England, being borne in G< rmany." d’he AYu* English 
Diedeimry's earliest quotation L fmm the Sicedt^h Intelli^enen 

(■'s-e. 

PLUNKET, OLIVER ( 1620 10S1), lii-ii Roman Catholic 
divine, was born at Lougiu rew , Co. Meath. lie was edu- 
cated private!) and at Rome, whither he went with Father 
Sc u’ainpi in 1045* From 1657 to i 60 g he was professor of 
tln^>log\ at the College of the Prop ig.mda. enjuvod the friend- 
ship ol the historian, Pal la \ icini, .md acted as representative 
of lri>h eeeh -i.i-lieal affairs at Rome. Pope Clement JX. 
appointed fym to the archbishopric of Armagh and primacy of 
Ir land in July r66<), a id in Xovenh' r he was enumerated at 
Ghen*, reaching Ireland in March 1670. Lord Berkelev of 
Stratton, tin* viceroy, showed him mu* h kindness and allowed 
him to estabh-h a ]e-nit mhool in Dublin. Plunket showed 
amazing diligent e in furthering the cause of his Church. He 
was in verv straitened circumstances, the revenue of his see 
being only £02 in good years. 'Hie repressive measures following 
on the Test Act bore luirdlv upon him, and in D«*« ember 167X he 
was imprisoned in Dublin Castle for six weeks. Accused of a 
shoe in the lridi bi.unh of the *' Popish Plot,” he was brought 
to London, and in June 1681 arraigned in the King's Bench, 
charged with conspiring to ^ring a French army to Carlingford. 
He made a good defence, but on the absiirdesl ol ewidenee; the 
jury convii ted him of treason, and on the 1st of July he was 
hanged, drawn and quartered at Tvburn. 

PLUNKET, WILLIAM CONYNGHAM PLUNKET, 1ST Barox 
(*764-1854), Irish lawyer, orator and statesman, was born in 
the county of Fermanagh in July 1764. 1 He was educated first 
by his father, a Presbyterian ministerial considerable ability 
and reputation, and in 1 77t> he hecuQg a student of Trinity 
College, Dublin. He was conspicuous-las the acknowledged 
leader of the Historical Society, the drift&ting club of Trinity 
College, then full of young men of remarkable promise. Having 
entered Lincoln’s Inn in 1784, Plunket was called to the Irish 
bar in 17$ 7. lie gradually obtained a considerable practice 
in equity ^Jid was made a king's counsel in 1797. 

1 The Irish Plunket*, are distinguished by the spelling of the name 
from the Plunketts of the families ot Ihe liarons I >1111 sail v ft r. 1430) 
and the earls of Fingall (cr. 1O2N), though the earlier •members of 
these houses are often given the spelling of Plunket. 


I In l 7 08 he entered the Irish parliament as member for ( baric- 
I niont. He was an anti- Jacobin Whig of the school of Burke, 
; not ungracefully filled with a fervent Irish patriotism. But he 
! was a .sincere admirer of the constitutional government of 
| England as established in 1688; he even justified the ascendance 
I it had given to the Established Church, although he thought 
1 that the time* had arrived for extending toleiation to Roman 
Catholics and dissenters. To transfer it to Ireland as thus 
■ modified, and under an independent legislature, was the onlv 
reform he sought for his c ountry ; he opposed the union because 
he thought it incompatible with this objec t. 

When Plunket entered the Irish parliament, the Irish Whig 
, party was almost extinct, and Pitt was feeling his wav to 
; accomplish the union. In this he was seconded ahlv bv Lord 
Castlereu»h, by the panic caused by a wild insurrection, and by 
. the secession of Grattan from polities. When, however, the 
measure' was brought forward, among the able.-t and fiercest of 
its adversaries was Plunked, whose powers a a gnat orator 
were now universally recognized. His spec, lies raised him 
immediately to the front rank of his party; and when Grattan 
re entered the moribund senate he took Ins seat next to 
Plunket, tints significantly recognizing the place the latter had 
attained. 

Alter the union Plunket returned to the practice of his 
profession, and became at once a leader of the equity bar. In 
1X04, alter Emmet's rebellion, be was selected as one of the 
( town lawyers to prosecute* the unfortunate enthusiast, and at 
the trial, in nunming up tin* evident c, delivc. reel a speech o! 
remarkable power, wlrieb shows his ehar.u tei istie dislike of 
revolutionary outbursts, for this speech he wn-> exposed to 
Hint'll unim riled obloquv, and more especially to the abuse* of 
(. obhett, ag.iinst whom lu* brought a sin ee.--.sful ae'tion for 
d. images. In 1803, in Pitt's second administration, lie bc'< nine 
solieitor-genLT.il, and in [805 attorney -general tor Ireland; and 
lie* continued in office when Lord Grernillc earne into power in 
iSob. Plunke t held a seat in the* Impeiial parliament during 
this period, and there made* se veral able speeches in favour of 
Catholic emancipation, and of continuing the war with France; 
but when the Grenville cabinet was dissolved lie returned 
once more to professional lile. 

In r S 1 2 , ha\ mg amassed a considerable fortune, he* re‘-e*ntere*d 
parliament as member lor Trinity College, and identified himself 
with the Grenville? or anti-Gallie*a n \\ lugs, lie was soon aekneiw- 
ledge'd as ejne of the first orators, il not the first, ol the House* of 
Commons. His reverent e tor the* English constitution in ehun h 
and state*, his steady advocacy of the* war with Xa ; oleon, and 
his antipathy to anything like democracy made him popular 
with the Tory party. In 1X22 Plunket was once more attorn; v- 
general for Ireland, with Lord Wellesley as lord lieutenant. 

( )ne* of his first olli»*ial acts was to prosecute 1 * for the “bottle 
riot,” an attempt on lus part to put clown the Orange faction 
in Ireland. He st renuousb- opposed the Catholic Association, 
which about this time*, under the guidance of O'Connell, began 
its agitation. In 1X25 he* made* a powerful speech against it; 
thus the* curious spectacle was set.n ol the* able-st champion of 
an oppressed church doping all in his ptnvcr to check its efforts to 
emancipate it sell. 

In 1X27 Plunket was made master of the rolls in England; 
but, owing to tin* professional jealousy of the bar, who regarded 
an Irishman as an intruder, he? resigned in a few r davs. Soon 
afterwards he became < liief justice of the* common pleas in 
Ireland, and was then created a peer of the United Kingdom. 
In 1X40 he was appointed lord chancellor of Ireland, and held 
the office, with an intc*rval of a few months only, until 1X41, 
when he finally retired from public life. He died on the 4th of 
, January 1854, and was suereeded by his eldest son, the bishop of 
Tuam (1792-1866) as 2nd baron. The 4th baron (1828-1807) 
i was bishop of Meath and afterwards archbishop of Dublin and 
| primate of Ireland, and an ac tive ecclesiastical statesman; and 
1 his younger brother David Plunket ( (b. 1838), solic’itor-general 
: for Ireland in 1875-1X77, and first rommissinner of works in the 
j Unionist administration of 1885-1892, was in 1895 created Baron 
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Uathmore. William Lee Plunket, 5th baron (h. 1864), was 
governor of New Zealand from 1904 to 1910. 

PLUNKETT, SIR HORACE CURZON (1854- ), Irish 

politician, third son of Edward, 16th baron Dunsanv, was born 
on the 2jth of October 1854, and was educated at Eton and 
University College, Oxford, of which college he became honorary 
fellow in 1900. He spent ten years (1879-1889) ranching in 
Montana, U.S.A., where, together with a substantial fortune, 
he acquhed experience that proved invaluable in the work 
of agricultural education, improvement and development, to 
which he devoted himself on his return to Ireland in 1889. At 
first Plunkett resolved to hold himself aloof from party politics, 
and he set himself to bring together men of all political views 
for the promotion of the material prosperity of the Irish people. 
In 1894 he founded the Irish Agricultural Organization Society, 
which accomplished a work of incalculable importance by 
introdui mg co-operation among Irish farmers, and bv proving 
to the latter the benefits obtainable through more economical 
and efficient management. Hut already in 1892 lie had felt 
compelled to abandon his non-political attitude, and he entered , 
parliament as Unionist member for south Dublin (county). 
Continuing, however, his policy of conciliation, Plunkett sug- 
gested in August 1895 that a few prominent persons of various 
political opinions should meet to discuss ami frame a scheme of 
practical legislat ion. The outcome of this proposal was the forma- 
t it »n of the “ Recess Committee” with PlunkeLL as chairman, 
which included men of such divergent views as the earl of Mayo, 
Mr John Redmond. The O' Conor Don and Mr Thomas Sinclair. 
In Julv 189b the Recess Committee issued a report, ol which 
Plunkett was the author, containing va liable accounts of the 
systems of state aid to agriculture and of technical instruction 
in foreign countries. This report, and the growing influence 
of Plunkett, who became a member of the Irish Privy Council 
in 1897, led to the passing of an act in 1899 which established a 
department of agriculture and technical instruction in Ireland, 
of whi< h the chief secretary was to he president ex officio. Plun- 
kett was appointed vice-president, a position which gave him 
control of the department's operations. # It was intended that 
the vice president should be responsible for the department in 
the House of Commons, but at the general election of 1900 
Plunkett lost his seat. An extensively signed memorial, sup- 
ported by the Agricultural Council, prayed that he might not 
be removed from office, and at the government’s request he 
continued to direct the policy of the department without a seat 
in parliament. He was created K.C.V.O. in 1903. 

On the accession of the Liberal party to power in T906, Sir 
Horace Plunkett was requested by Mr Bryce, the new chief 
secretary, to remain at the head of the department he had 
created. But, having sat. in the 1 louse of Commons as a Unionist, 
Plunkett had incurred the hostility of the Nationalist party, 
whose resentment had been further excited by the bold statement 
of certain unpalatable truths in his book, Ireland in the New 
Century (1904), in which he described the economic condition 
and needs of* the country and the nature of the agricultural 
improvement schemes he had inaugurated. A determined 
effort was therefore made by the Nationalists to drive from 
office th • man who had probably done more than any orui else 
of his generation to benefit the Irish people; and in moving a 
resolution in the House of Commons with this object in 1907, 
a Nationalist declared that his party “ took their stand on the 
principle that the industrial revival could only go hand in hand 
with the national movement. ” 'I'he government gave way, 
and in the summer of 1907 Sir Horace Plunkett retired from 
office. Since the year 1900 a grant of about £4000 had been 
made annually bv the Department of Agriculture to the Irish 
Agricultural Organization Society; but the new vice-president, 
Mr T. W. Russell, who had been himself previously a member 
of the Unionist administration, withdrew in 11)07 this modest 
support of an association with which Sir Horace Plunkett 
was so closely identified^and of which he continued to be the 
guiding spirit. In addition to the publication mentioned. 
Sir Horace Plunkett published Nobless 4 Oblige : An Irish 


Rendering (1908), and Rural Life Problems of the United States 
(ic)ro). 

See Sir Horace Plunkett, Ireland in the New Century (London, 
1904) ; Deport of the Committee of Inquiry : Department of Agriculture 
Shid technical Instruction ( Ireland ) (Cd. 3572) (1907). 

PLURALISM (Lat. plus, plures , many, several), a term used 
generally in the sense of plurality (see below), and in philosophy 
for any theory which postulates more than one absolutely dis- 
tinct being or principle of being, opposed to monism. Plural- 
istic systems are based on the difficulty of reconciling with the 
monistic principle the principles of variety and freewill. The 
chief difficulty which besets any such view' is that if the elements 
arc absolutely independent, the cosmos disappears and w'e are 
left with chaos : if, on the other hand, there is interrelation 
(as in Lotze’s system), the elements are not ultimate in any 
intelligible sense. 

PLURALITY ((). Er. plurality , Late Lat. pluralitas , plural 
number), in a general sense, a word denoting more than one; 
applied particularly to the holding of two or more offices by 
the same person (called then a pluralist). In ecclesiastical law, 
plurality or the holding of more than one benefice or preferment 
was always discountenanced, and is now prohibited in England 
by the Pluralities Act 1838, as amended by the Pluralities Act 
1850 and the Pluralities Acts Amendment Act 1885. By the 
latter art a provision was made that two benefices might be 
held together, by dispensation of the archbishop on the recom- 
mendation of the bishop, if the churches be within four miles 
of each other, and if the annual value of one does not exceed 
£200 (see Bfakfick). It was formerly a practice to evade 
enactments against plurality by means of ammoniums , i.e. by 
committing or commending a benefice to a holder of other 
benefices until an incumbent should he provided for it. Cum- 
in ernlan is were abolished by the Ecclesiastical Commissioners 
Act 1S3O (6 N 7 Will. IV. e. 77,$ 18). See also Colt v. Bishop 
of Coventry , 1613, Hob. 140 seq., where much learning on the 
subject will be found. 

Jn elections, particularly where there are three or more 
candidates, and no one candidate receives ftn absolute majority 
of votes, the excess of votes polled by the first candidate over 
the second is often termed plurality, especially in the United 
States. 

PLUSH (Fr. pel it fhe ), a textile fabric having a cyt nap or pile 
the same as fustian or velvet. Originally the pile of plush 
consisted of mohair or worsted yarn, but now r silk by itself or 
with a cotton backing is used for plush, the distinction from 
velvet being found in the longer and less dense pile of plush. 
The material is largely used for upholstery and furniture 
purposes, and is also much employed in dress and millinery. 

PLUTARCH (Or. lIAovrapxo?) ( r * a.d. 46-120), Creek bio- 
grapher and miscellaneous writer, was born at ( haeronea in 
Bocotia. After having been trained in philosophy at Athens he 
travelled and stayed sometimeat Rome, where he lectured on philo- 
sophy and undertook the educat inn of 1 ladrian. 1 Trajan bestowed 
consular rank upon him, and Hadrian appointed him procurator 
of Greece. He died in his native town, where he was archon 
and priest of the Pythian Apollo. In the Consolation to his 
Wife on the loss of his young daughter, lie tells us ($ 2) that they 
had brought up four sons besides, one of whom was called by the 
name of Plutarch’s brother, Lamprias. We learn incidentally 
from this treatise (§ jo) that the writer had been initiated in 
the secret mysteries of Dionysus, which held that the soul was 
imperishable. He* seems to have been an independent thinker 
rather than an adherent of any particular school of philosophy. 
Ilis vast acquaintance with the literature of his time is every- 
where apparent. 

The celebrity of Plutarch, or at least his popularity, is mainly 
founded on his forty-six Parallel Lives. He is thought to have 
w ritten this w-ork in his later years after his return to Chacronea. 
His knowledge of Lilt in and of Roman history he must have 
partly derived from some years’ residence in Rome and other 

1 There Seems no authority for this statement earlier than the 
middle ages. 
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parts of Ttaly, 1 though he says he was too much engaged in 
1 'during (doubtless in Greek, on philosophy) to turn his attention 
much to Roman literature during that period. 

Plutarch’s design in writing the Parallel Lives - -for this is 
the title which he gives them in dedicating Theseus and Romulift 
to Sosius Senecio — appears to have been the publication, in 
successive books, of authentic biographies in pairs, taking 
together a Greek and a Roman. In the introduction to the 
Theseus he speaks of having already issued his Lycurgus and 
X until , viewing them, no doubt, as bearing a rest mblanec to 
each other in their legislative character. Theseus and Romulus 
are compared as the legendary founders of states. In the ! 
opening sentence of the life of Alexander he says that “ in this j 
book he has written the lives of Alexander and Caesar " (Julius), j 
and in his Demosthenes , where he again 1 ) mentions his friend j 
Suvius, he calls the life of this orator and Cicero the fifth book.- j 
It may therefore fairly be interred that Plutarch's original idea j 
was simply to set a Greek warrior, statesman, orator or legislator j 
side In* side with some noted Roman celebrated for the same i 
qualities, or working under similar conditions. Nearly all the j 
lives are in pairs; bill the series concluded with single biographies j 
of Artuxerxes, Aral us (of Sicyon), Galba and Otho. In the life 
of Ar, itus, not Sosius Senecio, but one Polycrates, is addressed. 

The Lives are works of great learning and research, long lists 
of authorities are* given, and they must lor this very reason, 
a^ well as from their considerable length, have taken many years ] 
in compilation. It is true that many of the lives, especially of j 
Romans, do not show such an extent of research. Put Plutarch , 
must have had access to a great store of honks, and his diligence 1 
as an historian cannot be questioned, if his aceuracy is in some ! 
points impeached. From the historian's point of view the j 
weakness of the biographies is that their interest is primarily ! 
ethical. The author's sympathy with Doric characters and 
institutions is very evident; he delights to record the exploits, I 
the maxims and the virtues of Spartan kings and generals. 
This tecling is the key to his apparently unfair and virulent 
attack on Herodotus, who, as an Ionian, seemed to him to have 
exaggerated the prowess and the foresight of the Athenian 
leaders. I 

Tlie voluminous and varied writings of Phi tan h exclusive j 
of the Lives are known under the common term Opera moralia. \ 
These consist of above sixty essays, some of them long and j 
mail) of them rather difficult, some too of very doubt! ul genuine- i 
iu-sn. f Their literary value is greatly enhanced by the large 
number of citations from lost Greek poems, especially verses oi 
the dramatists, among whom Kuripides holds by lar the first 
plruc*. The principal treatises in the. Opera moralia are the 
following : • 

On the Kducation of ( hildrtn (regarded ;is spurious by sonic) ■ 
n.-i minuends (1) good birth, and sobiioty m the hither; (2) good , 
disposition and good training are alike necessity for \irtuc; ( •;) 1 
a mother ought to nurse her own olKpring, on the analogy of all j 
animals; (p the paedagogus must be honest and trustworthy; (5) 
all thi* advantages of life and fortune must be held secondary to 
education; (o) mere niob-oratorv is Tin part of a good education; 
(7) philosophy should foim t*m* principal study, but not to the 1 
exclusion of the other science s; (K) gymnastics are to be* practised; 1 
(g) kindness and ad\ice are better than blows; (m) r>\ er- pressure 
in learning is to be avoided, and plenty oi rela sal ion is to be allowed ; 
(11) '.elf-control, and not least over the tongue, is to be learned; 
(12I the grown-up Youth should be under tin* eye ami advice of Ins 
faflier, and all bad con-many avoided, flatterers included ; (1 t) fathers 
should not be too harfln Swl e;,a< ting, but iererinber that they were 
themselves once (fl^ j) marriage is recommended, and without 

disparity of rank; ( c » x<_* all, a father should be an example oi 
virtue to a son. j 

Hnu a Young Man ought b> Hear Poetry is largelv made up of 
quntati6hs From Homeland the tragic poets. Tin* points of tin* 
e-s.iv are the moral effects of p»n try as combining the true with the 
false, the praises of virtue and Ik roism with a mythology depraved 
and unworthy of gods, (I Oeul ti bfuirt fpai A.'.!', uiih frlaiv Offii ( 5 j 2l). 

/ )• mosth . 2. Plutarch's ot tliographv of Koman words and 

name-. P important as bearing on the question of pronunciation. 
A cm ions example (Du fvrtun. Dow. ^ *>) is Virtutis ft honoris, 
written OvipTovrls if kck Ovwpis. The Volsci are OvoA'>itnc«i. ibid. 

2 It U quite evi<lent that the original order of the books lias been 
altered in the series of Lives as we now have them. 


On the Right Wav of Hearing (vfp\ mv lacovav) advocates the 
listening in silence to what is being said, and not giving a precipitate 
reply to statements which may yet receive some addit ion or modifica- 
tion' from the speaker 4). The hearer is warned not to give too 
much weight to the style, manner or tone ot the speaker (§ 7), not 
to be either too apathetic or too prom* to praise, not to be impalient 
if he finds his faults reproved by the lecturer (§ l<»). He concludes 
with the maxim, “ to hear rightly is the beginning ot living tightly,” 
and perhaps he has in view throughout his own profession as a 
lecturer. 

How a Flatten rr may be Distinguished from a Intend is a rather 
king and uninteresting treatise. Hie ancient writers are full of 
warnings against flat let ns, who do not seem to exercise much 
influence in modern society. Tin* really dangerous flatterer (§ 4) 
is not the parasite, but the pretender to a disinterested friendship 
— one who affects similar tastes, and so insinuates himselt into vour 
conhdonce. Your accomplished flatterer does not always praise, 
but flatten* by act. as when In* occupies a good * 1 at at a public 
meeting for the express purpose ot resigning it to Ins patron (§ 15). 
A true Iriend. on the contrary, speaks freely on proper occasions. 
A good part of the essay turns on irappyjaia, the honest expression 
of opinion. The citations, which are lairly numeious, are mostly 
from Homer. 

How one wav hr Conscious of Progirss in Goodness is addressed to 
Sosius Senecio, who was consul in the last years ot Aei va, and more 
than once (<><>, 102. 107) under Trajan. If, says 1’lutnrch, a man 
could become suddenly wise instead of foolish, lie could not be 
ignorant of the change; but it is otherwise with moral or mental 
processes. (Gradual advance in virtue is like steady sailing over a 
wide sea, and can only be measured by the time tak< a and tile forces 
applied (§ -;). Zeno tested advance by dreams (§ 12); it no excess 
01 immorality presented itself to the imagination ot the sleeper, his 
mind hud been purged by reason and philosophy. When we love 
tin* truly good, and adapt ourselves to their looks and manners, 
and this even with the loss of worldly prosperity, then we are really 
getting on in goodness ourselves (§ 15). Lastly, the avoidance oi 
little sms is an evidence of a so upulous conscience (v? 17). 

How to git Hi nefit out of Fmnues aigin-s that, a-, pnmitivc man 
had savage animals to tight against, but learnt to make use of their 
skins for clothing and llieir flesh for food, so we are bound to turn 
even our enemies to some good purpose. One set vice they do to 
us is to make us hve warily against plots; another is. tin y induce us 
In live honestly, so as to vex our rivals not by Molding them, but 
by making them secretly jealous of us ({$ 4). Again, finding fault 
leads us to consider it we are ourselves landless, and to be found 
fault with by a foe is likely to be plain truth speaking, aKovirriuv 
earl trapa twv *\0pwi> r)]r aArjOti av (i} <>). Jealousies and strifes, SO 
natural to man. are div ci ted from our fiicnds by being legitimately 
expended on our enemies (§ m). 

On Hoeing Many Finmts, On Chance. On Virtue and Vice, are 
three slmit essay?,, the first advocating the concentration ot one’s 
abortions on a tew who arc* worthy (to vs a^ious ifnAtas ^ 4), 

lather tli. 111 diluting them, as it were, on the many; the second 
pleads that intelligent c, iftptimjats, not mere luck, is the ruling 
principle of all success; the third shows that virtue and vi< e are 
but other names for happiness and misery. All these are intcr- 
speisod with citations irom the poets, several ot them unknown 
from ot her so 11 ret s. 

A longer 1 realise, well and < learly written, and not less valuable 
for its many quotations, is the Consolation addressed to Apollovnas 
(considered spin ions by some) on the early death ot his ” generally 
beloved and reheious and dutiful son.” Kquality of mind both in 
prosperity and in adversity is recommended 4) . since there are 

lips and downs ” (uifus a cti rairt ivoriis) in life, as there are storms 
and calms on the sea, and good and bail seasons on tin* eaitli. That 
man i-iborn to reverses lu* illustrates by citing fifteen line verses irom 
Mcnandi r s)- The* uselessness ot indulging in giiel is pointed out, 
death being a debl to all and not to be regarded as an evil 10-12), 
Plato’s dot trim* is tiled (**} 1 ;) that the n l)ody is a burden and an 
impediment lo tin* soul. Mculli may he annihilation, and therefore 
tin* dead are in the same cat ego 1 v as tilt' unborn ($ 15). 'The lament- 
ing a death because it is untimely or premature has something of 
selfishness in it ($ 1 o) . besides that it only means that one has arrived 
sooner than another al the end oi a common journey. If a death 
is more grievous beta use il is untimely, a new-born infant's death 
would be the most grievous of all (i$ 2fl. One who has died early 
inav have been spared many woes lather than have been deprived 
oi many blessings; and, after all, to die is lmt to pay a debt due to 
the gods when they ask for il (§ 2-S). L\a mples are given of fortitude 
and resignation under such affliction If. says the author 

in conclusion, there is a heaven tor the good hereafter, be sure that 
such a son will have a place in il . 'flu* author has borrowed from the 
rifpl 7Ttv0ov\ ol Crantor. 

Prece/d s about Health 1 01111m •nces as a dialogue, and extends to 
some length as a leetuu. It is technical and dillicult throughout, 
and contains but little that falls in with modern ideas. Milk, he 
says, should be taken for food rather than for drink, and wine 
should not be indulged in after hard work or mental effort, for it 
does but tend to increase the bodily disturbance (§ 17). Better 
U1.111 purges or emetic A is a temperate die t, which induces the bodily 
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functions to act <>t themselves (§ 20). Another wise saving is that 
idleness clues not conduct? to health (ouS* a\r)64s dan rb piaAAoy vyiaivtiv 
robs ycrvxtav Hyuvras) (§ 21), and yet another that a man should learn 
by experience his bodily capabilities without alwavs consulting a 
physician ($ 20). 

Advice (<> the Married is addressed to his newlv wedded friends 
Pollianus and Eurydice. It is simply and plainly written, and 
consists chiellv of short maxims and anecdotes, with but few citations 
irom the' poets. 

t he banquet of the Seven Wise Men (considered spurious by some') 
is a lunge 1 treatise, one of the several “ Symposia " or imaginary 
conversations that have come down to us. It is supposed to be 
given by IVriandef in the public banqueting -room (lirnarSpioy) 
near the harbour of Corinth (Lechaeum) on the occasion of a sacrifice 
to Aphrodite. The whole parly consisted of “ more than twice 
seven.” Hie friends of the principal guests being also present. Like 
Plato's Symposium this treatise takes the form of a narrative of what 
was said .ind done, the narrator being one Diodes, a fricvid of l’eri- 
andci, who professes to give Xicarchus a correct account as having 
been pre-ent . The dinner was simple, anti in contrast with the 
usual splendour of “ tyrants ” (§ .4). The conversation turns on 
various topics; Solon is credited with the remarkable opinion that 
“ a king or tyrant is most likely to become celebrated if he makes a 
demon at y out of a moiiaicliy ” (§ 7). There is much playful banter 
throughout, but neither the wit nor the wisdom seems of a very high 
standard. Solon dedivers a speech on food being a necessity rather 
than a pleasure of life* (§ 10), and one Gorgus, a brother of the host, 
conies in to relate how lie has just shaken hands with Arion, brought 
across the sea on the back of a dolphin (§ iS), which brings on a dis- 
cussion about the habits of that creature. Among the speakers are 
Aesop, Anacharsis, Thales, Chilo, Cleobnlus and one Chersias, a poet. 

A short essay On Superstition contains a good many quotations 
It «>m the poets. 1 1 opens with the wise remark that ignorance? about 
the god-., which makes the obst inale man an atheist, also begets 
credulity in weak and pliant minds. The atheist fears nothing 
because he believes nothing; the superstitious man believes there 
are gods, but that they are unfriendly to him (5* 2). A man who 
fears the gods is never lice from fear, whatever lie may do or what- 
ever may befall him. He extends his fears beyond his death, and 
believes in the “ gates of hell,” and its tires, in the darkness, the 
ghosts, the infernal judges, and what not (§ 4). The atheist clues not 
believe in the gods; the superstitious man wishes he did not, hut- 
fears to disbelieve (§ it). On the whole, this is a most interesting 
treatise. 

On /s is and Osiris is a rather long I realise on Egyptian svmbolism. 
interesting cliirtlv to students of Kgvptnlugy. It gives an exposition 
of the strange myths and superstitions of # this ancient solar cult, 
including a lull account of the great antagonist of Osiris, Tvphon, 
or the Egyptian Satan. Plutarch thus lavs down the Zoro.istri.ui 
theory of good and bad agencies (§ 45) : “ 11 nothing can happen 
without cause, and good cannot furnish cause 4 for evil, it follows that 
the nature ot evil, as ot good, must have an origin and principle of 
its own.” 

On the Cessation of Oracles is a dialogue*, discussing the reasons 
why divine inspiration seemed to be withdrawal from the old seats 
of prophetic lore. The real reason of their decline in popularity 
is probably very simple; when the Greek cilices became Roman 
provinces the lashion ot consulting nt.irles fell off, as unsuited to 
tee more practical influences of Roman thought and Roman politics. 
The question is discussed whether there are such intermediate 
beings as daemons, who according to Plato communicate the will 
ot the gods to men, and the prayers and vows of men to the gods. 

The possibility of a plurality of worlds is entertained, and of t lie 
planets be'ing more or less composed of 1 In* essence of the five; 
elements, fire-, ether, earth, air and water (§ \y). The whole* treatise 
is metaphysical, but it concludes with remarks on Ihe exhalations 
at Delphi having different effects on different people and at different 
times. 'The ancient notion doubtless was that the vapour was the 
breath of some mv-.! erious^x'ing sent up from the* under-world. 

On the Pythian Responses, why no longer given in lY/ sr, is also a 
dialogue, the first part of which is occupied mainly with coifver- 
sation and anecdotes about the* statues ami other offerings at Delphi, 
it is rather an amusing essay, and may be* regarded as .1 kind of 
appendix to the last. Tin* theory propounded (§ 24) is that ve-rse 
w as the older vehicle of philosophy, history and religion, but hat 
plain prose has become the* later fashion, and therefore that oracles 
are* now generally delivoreel “ in the same* foim ns laws speak to 
rilizens, kings reply to their subjects, mid scholars hear their teachers 
speak.” Discredit, too, was brought on the verse-much* by the 
facility with which it was employed bv impostors ($ 25). Moreover, 
verse is better suited to ambiguity, and oracles nowadays have less 
need to be ambiguous (§ SS). 

On the P at Delphi is an inquiry why that letter or symbol was 
written on or in the Delphic temple. Some thought if represented 
the number five, others that it introduced the inquiry of oracle- 
seekers, If so-and-so was to be done; while one of the speakers. Am- 
monias, decides that it meiwis K /, " thou art,” an address to Apollo 
containing the predication of existent e (§ 17). 

On the Pace of the Moon’s Disk is a long an^l curious if somewhat 
trilling speculation, yet not ‘without interest from its calculations 


of the sizes and the distance from earth of the sun and moon ($ 10) 
and from the contrast between ancient lunar theories and modern 
mathematics. The cause of the moon’s light, its peculiar colour, 
the possibility of its being inhabited and many kindred questions 
arc; discussed in this dialogue, the beginning and end of which arc 
atike abrupt. Some oi the ” guesses at truth ” are very near the 
mark, as when it is suggested (§§ 21-22) that the* moon, like the 
earth, contains deep recesses into which the sun’s light does not 
descend, and the appearance of the “face” is nothing but the 
shadows of streams or of deep ravines. 

On the Late. Vengeance of the Deity is a dialogue* consequent on a 
suppose* 1 lecture by Epicurus. An objection is raised to the 
ordinary dealings of providence, that long-delayed punishment 
encourages the sinner and disappoints the injured, the reply to 
which is (§ 5) that tin* god sets man an example to avoid hasty 
and precipitate resentment, and that he is willing to give time for 
repentance (§0). Moreover, he may wish to await the birth of 
good progeny from erring parents ($ 7). Another tine reflection is 
that sin has its own punishment in causing misery to the sinner, 
and thus the longer the life the greater is the share of misery (§ 9). 
The essay concludes with a long story about one Thespcsius, and 
the treatment which he saw, during a trance, of tile souls in tile other 
world. 

On Pate (probably spurious) discusses the law of chance as against 
the overruling of providence. This treatise ends abruptly; the point 
of the argument is that both fate and providence have their due 
influence in mundane altairs (§ 9), and that all things are constituted 
for the best. 

On the Genius of Socrates is a long essay, and, like so many of the 
rest, in the iorm of a dialogue. The experiences of one Timarchus, 
and liis supernatural visions in llu* cave of Trophonius, are related 
at length in the Diatonic stylo 22), and the true nature of the 
Sci i/moves is revealed to him. They are tlw* souls of the just, who 
still retain regard for human affairs and assist the good in their 
oitorts after viituc (§28). The dialogue ends with an interesting 
narrative ot the concealment of Pelopidas and some of the Theban 
conspirators against the Spartans in the house of C'haron. 

On P.xi/r is a fine essay, rendered the more interesting from its 
numerous quotations irom the poets, including several from the 
Phoenissac. Man is not a plant that grows only in one soil; lie 
belongs to heaven rather than to earth, and wherever he goes there 
are the same sun, the same seasons, the same providence, the same 
laws ot virtue and justice (§ 5). Tlu-re is no discredit 111 being driven 
from one’s country; Apollo himscli was banished from heaven and 
condemned to live lor a time on earth (§ iH). 

The ('on solution to his Wife, on the early death of their only 

• laughter Timoxena (§ 7), is a feeling and sensible exhortation to 
moderate her grid. 

-Nine books of Symposiaca extend to a great, length, discussing 
inquiries (irpitflAv^ara) on a vast number of subjects. The general 
treatment of these, in which great literary knowledge is displayed, 
is not unlike the stvle ot Athenaeiis. 

Lite Amorous Man is a dialogue of some length, describing a con- 
versation on the nature ot love held at Helicon, pending a quin- 
quennial feasl ot the Thespians, who specially worshipped tluft deity 
along with the Muses. It is amply illustrated by poetical quotations. 
In § 24 mention is made of the emperor Vespasian, ft is followed 
by a short treatise entitled Love Stones, giving a few narratives of 
sensational adventures tit lovers. 

Short Sayings (cnriKpOiyfjiaTa) , dedicated to Trajan, extend to a 
great, length, and are divided into three parts: (1) of kings and 

• ommanders (including many Roman); (2) of Spartans; (4) of 
Spartan women (a short treatise on Spartan institutions being 
interposed between the last two). The* names of the authors arc 
added, and to some of them a large number of maxims are attributed. 

A rather long treatise On the Virtues of Women contains a series 
of narratives of noble deeds done bv the sex in times of clanger 
and trouble, especiallv from “ tvraifts.” Many ot the stories are 
interesting, and the style is easy and good. 

Another long ami iearned work bears the rather obscure title 
Kf(paAaiu>u Karo.ypa<p-i\- It is generally known as Quuestwnes JIo - 
manor and <• ravine, in two parts. In the former, which contains 
one hundred and thirteen headings, the inquiry (on some matter 
political, religious or antiquarian) always commences with diet rl, 
usually followed by trorepoy, with alternative explanations. In the 
Greek Questions the ionn of inquiry is more often rts or rtWy, not 
followed by iron pov. This treatise is of great interest and import- 
ance to classical archaeology, though the inquiries seem occasionally 
trilling, and sometimes the answers are clearly wrong. 

Parallels (spurious) area series of similar incidents which occurred 
respectively to ('.reeks and Romans, the ('.reek standing first and Iho 
Roman counterpart fallowing. Many of the characters are mytho- 
logical, though I’lutareli regards them as historical. 

On the Fortune of the Romans discusses whether, on the whole, 
good luck or valour had more influence in giving tin* Romans the 
supremacy. This is followed by two discourses on the same 
question as applicable to the career ol Alexander the Great, and 
Whether thfl Athenians were more renowned for War or for Wisdom i 
The conclusion is (§ 7) that it was not so much by the fame of their 
poets as by the deeds of their heroes that Athens became renowned. 
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Grvllus is a most amusing dialogue. in which Circe, Odysseus ami 
a talking pig take part. Odysseus wishes that all the human beings 
that have been changed bv the sorceress into bestial forms should 
Ik: restored; but the pig argues that in moral \irtues. such as true 
bravery, chastity, temperance and general simplicity ot lile and 
contentment, animals are very far superior to man. 

Whether Land Animals or Water Animals are the Cleverer is a 
rather long dialogue on the intelligence ot ants, bees, elephants, 
spiders, dogs, See.. on the one hand, and the crocodile, the dolphin, 
the tunny and many kinds of fish, on the other. This is a good 
essay, much in the style of Aristotle’s History of Animals. 

On Flesh-eating, in two orations, discusses the origin of the 
practice, viz. necessity, and makes a touching appeal to man not 
to destroy life for mere gluttony 4). This is a short but very 
sensible and interesting argument. Questions on Plato are ten in | 
number, each heading subdivided into several speculative replies. j 
The subjects are for the most part metaphysical; the essay is not ! 
long, but it concerns Platomsts only. Whether Water or Fire is j 
moie ( seful is also short; after discussing the uses of both elements | 
it decides in favour of the latter, since nothing can exceed in im- j 
portance the warmth ot life and the light of the sun. On Pmnaiy ! 
Cold is a physical speculation on the true nature and ongin of j 
the quality antithetical to heat. Physical Reasons ( Quarstioncs 
Xaturale s) are replies to inquiries as to why cm tain facts or pheno- 
mena occur, e.g. “ Why is salt the only flavour not in fruits ? 

“ Why do fi-dung-nets rot in winter more than in summer ? ” Why 

does pouiing oil on the sea produce a calm. ? On the Opinions 
accepted hy the Philosophers (“spurious), in live books, is a valuable 
compendium ot the views of the Ionic school and the Stoics on the 
phenomena of the tymeise and of life. On the Ill-nature of Hi lodotus 
is a well-known rrilique of the historian lor his unfairness, not only 
to the Boeotians and Lacedaemonians, blit to the Corinthians and 
other Creek states. It is easy to s;i\- that this essay “ neither 
requires nor merits refutation ”; but Plutarch knew history, and he 
write" like one who thoroughly under-gauds the chare*, s which 
he brings again-t the historian. The Lives of the Ttu Oiators from 
Antiphon to Dinarchus (now considered spurious) are biographies 
ot x.iriou-. lengths, compiled, doubtless, from materials now lost. 

Two iath'-r long rwns, .8 iiouhl a Man engage in Politics when he 
is no longer Young, and Pi ccepts for Governing (iroXiruca iragayy* Auara) , 
are interspersed with \aluable quotations. In favour of the 
former view the administrations ot Peiules, ot Agesilaus, ot 
Augustus, are cited U 2). and the preference of older nu n for tin: 
pleasures of doing good over the pleasures of the* senses (l; 3). In the* 
latter, the true use of eloquence is discussed, and a contrast drawn 
between the brilliant and risky and the slow and safe policy m). 
The i hou e of ftiends«and the caution against enmities, the dangers 
ot love, ot gain and of ambition, with many topics of the like kind, 
arestnsiblv advanced and illustrated by examples. 

(E. A.P.; J.M.M) 

Btiu.iogkaI’HY. luht/o princeps, bv II. Stephan iik (1572); other 
complete 1 editions by J. J. Keiskt: (1771 1782), J. G. Huttcn (1791- 
1804), T. Dbtmer and T. Dubm-r (1840-18-55). Of the Lives, there 
are editions by A. Coray (1809- 1814), ( . Sintems (iS-to iSp"»; ed. 
mm., *87} 1881 ). and of many separate lives by Siefert-Blass, 
Sintcnis-Euhr, Holden, I laidy and otlieis. Then* are manv' English 
translations, of which the most popular is that bv John and \\ ilham 
Langhorne; also the old trench version bv Jacques Amyot (1559) 
from which S11 Thomas North's (1570) was made, iuwly edited 
by G. Wvndham (1805); many of the R<>iu;m lives have been trans- 
lated, with notes, hy (ic-oige Long. The Mnralia has b< < n edited 
by D. Wyt ten bach (17(15 1850), and (i. N. P« rnardaki-s (jSSS-iSqoj. 
The old F.nglish tr.mslation by Philemon Holland (1009 has been 
revised bv C. W. King and A. R. Slulleto in P.ohn’s Classic at Lihraiy 
(1882-1888), and a later translation by various hands (London, , 
i(>8^ 1094), edited by W. W. Goodwin with introduction bv K. W. i 
F.memon, has been 1 (-published at Gainbridge, Massachusetts (1874 
1878). M« nt ion mav also be nufrle of P. Holland’s Romane Questions, ' 
edited with introductory dissertations by E. P». Jevons (1892); Homan 
Problems, with essay on ” Roman Worship and Belief, " by G. (. 
Allen (1904); He la M unique, ed. H. Weil and Tli. Reinach (moo); 
J. ()ak< smith, 1 he Religion of Plutarch as expounded in his Ethics 
(IQ02); \rchbish<>p Trench, A I’opitlar Introduction to Plutarch 
(1073); ( ). Greard, Ur la Morale de Plutarque (1800); R. Volkniann, 
Lehen, >c hr if ten mid Philosophic des Plutarch (181.9). The earlier 
literature of Plutarch is very extensive, for winch W. Engelmaiin, 
Scriptorrs qraeci (1881), may be consulted. 

PLUTARCH, of Athens (c. 350 430), Greek philosopher, 
head ut the Neoplatunist school at Athens at the beginning 
of the 5>h century, was the son of Nestorius and father of 
Hicrius and Am lepigenia, who were his colleagues in the .sc hool. 
The origin of Neojilatonism in Athens is not known, but Plutarch 
and his followers (tin; “ Platonic: Succession ”) « laim to lie* the 
disciples of Iambli* lius, and through him of Porphyry and 
Plotinus. Plutarch’s main principle was that the study of 
Aristotle* must precede that of Plato, and that the student should 
be taught to realize primarily the fundamental points of agree- 


ment between them. With this object he wrote a commentary 
on the De anima which was the most important, contribution 
to Aristotelian literature since the time of Alexander of Aphro- 
disias. His example was followed by Syrianus and others of 
the school. This critical spirit reached it»s greatest, height in 
Proclus, the .ablest exponent of this latter-day syncretism. 
Plutarch was versed in all the theurgic traditions of the school, 
and believed in the possibility of attaining to communion with* 
the Deity by the medium of theurgic rites. Unlike the Alex- 
andras and the early Renaissance writers, he maintained 
that the soul which is bound up in the body by the ties of imagina 
tion and sensation does not perish with the corporeal media of 
sensation. In psychology, while believing that Reason is the 
basis and foundation of all consciousness, he interposed between 
sensation and thought the faculty of Imagination, which, as 
distinct from both, is the activity of the soul under the stimulus 
of unceasing sensation. In other words, it provides the raw 
material for the operation of Reason. Reason is present in 
children as an inoperative potentiality, in adults as working 
upon the data of sensation and imagination, and, in its pure 
activity, it is the transcendental or pure intelligence of God. 

See Marinas, Vita Procli, (», 12; Zeller's History of Gieeh Philo- 
sophy \ Pxuiillet, Limeades de Plotin, ii. 00 7 nos ; Wimlelbaml. 
Histoty of Philosophy (trails. J. 11 . 'Pill Is, p. 223). 

PLUTO (JL\oi't<»>c), in Greek mythology, the god of the 
lower world. His oldest name was Hades, Aides or Aidoncus, 
“ the Unseen.” He was the soil of Cronus and Rhea, and brother 
of Zeus and Poseidon. Having deposed Cronus, the hrot hers east 
lots lor the kingdoms of the heaven, the sea, and the infernal 
regions. The last, afterwards known as Hades from their 
ruler, fell to Pluto. Here he ruled with his wife Persephone 
over the other powers below and over the dead. Tie is stern 
and pitiless, deal to prayer or flattery, and sacrifice to him is of 
no avail ; only the music of Orpheus prevailed upon him to restore 
his wife Fairy din*. 1 1 is helmet, given him by the Cyclopes 
after their release from Tartarus, rendered him invisible (like 
the Tarn or Ncbclkappe of German mythology), lie is hated 
and leared by gods iuid men, who, afraid to utter his name, 
both in daily life and on solemn occasions make use of euphe- 
mistic epithets: Polydectes (the receiver of many), Ulymrnus (the 
Illustrious), Eubulus (the giver of good counsel). Later, owing 
to his connexion with Persephone and under the influence of 
the Eleusinian mysteries, the idea of his character underwent 
a radical < liange. Instead of the life-hating god of death, he 
became a beneficent god, the bestower of grain, minerals, and 
other blessings produced in the depths of the earth. In this 
aspect he was called Pluto, the “giver of wealth ” (a name that 
first occurs in the Attic poets of the 5th century), and at most 
of the centres of his cult he was so worshipped ; at Elis alone he 
was Hades, the god of the dead. The plants sacred to him 
were the cypress and narcissus; black \ ietims were sacrificed to 
him, not white, like those offered to the other gods. In art: he 
v\as represented like Zeus and Poseidon; his features are gloomy, 
his hair falls over his forehead; his attributes arc a sceptre and 
(Vrberus; he carries the key of the w<yld below (ef. the epithet 
irvKufiTrp;, “ keeper of the gate ”), and is frequently in company 
with* Persephone. He, is sometimes represented as an agri- 
cultural god, carrying a cornu rapine and a two-pronged fork. 
Amongst the Romans Hades was usually called Dis pater 
(the wealthy father) and Orcus, although the name Pluto is 
often used. Orcus, however, was rather the actual slayer, the 
angel of death, while. Father Dis was the ruler of the dead. 
'Hie Etruscan god of death was represented as a savage old man 
with wings and a hammer; at the gladiatorial games of Rome a 
man masked after this fashion removed the corpses from the 
arena. In Romanesque folk-lore Orcus (possibly English “ ogre/’ 
(j.v.) has passed into a forest -elf, a black, hairy, man-eating 
monster, upon whose house children lost in the woods are apt 
to stumble, and who sometimes shows himself kindly and 
helpful. 

Tin* " house of Hadis ” was a dreadful abode deep down in the 
earth, and 1 he god was 1 invoked by rapping on the ground. According 
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to another view, the realm ot Hades was beyond the ocean in 
the far w»-st, winch to the Greek was always the region of darkness 
and death, as the east oi light and life. This is the view of Hades 
presented in the Odvssev. Besides tliis gloomy region, we lind in 
anot li(‘r passage of the Odyssey (iv. 5O1 seep) a picture of Elvsimn, 
a hap])y land at the ends oi the earth, where rain and snow fall 
not, but the cool west wind blows and men live at ease. After 
Homer this happy land, the abode of the good after death, was 
known :c. the Isles of the Blest (<7. v .). 1 But in the oldest Greek 
mythology the “ house of Hades " was simply the home of the dead, 
good and bad alike, who led a dim and shadowy reflection of life 
on earth. 

See article “ Hades," in Hoscher’s Lex ikon der Mytholoqic ; Preller- 
Kobert, ( ivivchische Mvthologie (1S94) ; L. Parnell, Cults of the Creek 
States, \nl. iii., who regards Hades as an evolution Jrom Zeus ami 
Ins count erpart ; according to J. K. Harrison, in Classical llevieiv 
(Feb. ro<»8), Hades is the under-world sun. 

PLUTOCRACY (Gr. 7r\ovTOK(jnTui, from 7rXovr/Js, wealth, 
and Kpdrosj power), government or power exercised by the 
possessors of wealth, power obtained by the mere possession 
of riches ; hence a body or ruling class whose influence is due only 
to tlieii money. 

PLUTO MONKEY, a guenon, Cercopithecus (Mona) leucampyx , 
nearly allied to the Mona (</. 7 ».), which takes its name from the 
black fur of the under-parts, passing into blackish grey on the 
head and buck. The violet-coloured face, which has no beard, 
is fringed by large bushy whiskers and surmounted by a white 
band above the brows. The range of the species extends from 
the ('ongo and Angola to Nvasaland. (See Primates.) 

PLUTUS, in Greek mythology, son of fusion and Demeter, 
the personification of wealth (ttXovtos). According to Aristo- 
phanes, he was blinded by Zeus because he distributed his gifts 
without regard to merit. At Thebes there was a statue of For 
tune holding the child Pint us in her arms; at Athens he was 
similarly represented in the arms of Peace; at Thespiue he was 
represented standing beside Athena the Worker. Elsewhere 
lie was represented as a hoy with a cornu copiae. He is the subject 
of one of the extant comedies of Aristophanes, the Plutus. 

PLYMOUTH, EARLS OF, a title first borne by Charles 
(1657 16S0), an illegitimate son of the English king ( harles JI. 
by Catharine Pegge, who was created earl in 1675. The title 
became extinct on his death in October 16S0. In 16X2 Thomas 
Windsor llickman-' Windsor, 7th Baron Windsor de St unwell 
(e. 1627-1687), who had fought for Charles I. at Naseby, was 
created earl of Plymouth. His father was Dixie Hickman of 
Kew, Surrey, and his mother, Elizabeth, was a sister of Thomas 
Windsor, 6th Baron Windsor de Stanwcll (1596 1641); having 
inherited the estates of his uncle and take.n the additional name 
of Windsor, the abeyance of the barony of Windsor de St unwell 
was terminated in his favour and he became the 7th baron. 
From 1661 1664 he was nominally governor of Jamaica. His 
grandson Other (1679 >725), was the 2nd earl, and the earldom 
became extinct when Henry, the 8th earl, died in December 
1844. Called again out of abeyance, the barony of Windsor 
came in 1855 to Harriet, a daughter of Other Archer, the 6th 
earl ( 1 789-1833), and the wife of Robert Henry Clive (1 789-1854), 
a younger son of 1 m 1 ward Clive, 1st earl of Powis. She was 
succeeded in 1869 by her grandson, Robert George Windsor- 
dive, who became the lfph Baron Windsor. After serving as 
paymaster- general in 189T-1892, and first commissioner of works 
from 1902-1905, Lord Windsor was created earl of Plymouth in 
1905. 

1 Pile Samoan Islanders unite the two conceptions : the entrance 
to their spirit-land is at the westernmost point of the westernmost 
island, where the ghosts descend by two holes into the under-world. 
Long ago the inhabitants of the French coast of the English Channel 
believed that the souls of the dead were l’cnied across to Britain, 
and there are still traces of this belief in the folk lore of Brittany 
(Tylor, Primitive Culture, ii. 64; Grimm, Deutsche Mytiwlogie, ii. 
(.9^). In classical mythology the underground Hades prevailed 
over the western. It was an Etruscan custom at the foundation 
of a city to dig a deep hole in the earth and close it with a stone; 
on three days in the year this stone was lemoved and the ghosts 
were then supposed to ascend from the lower world. In Asia Minor 
caves tilled with mephitic vapours or containing hot springs were 
known as Plutonia or Ch/lronia. The most famous entrances to 
the under-world were, at Taenarum in Laconia, Heracica on the 
Euxine, and at the Lake Avcrnus in Italy. • 


PLYMOUTH, a municipal county (1888, extended 1896) 
add parliamentary borough and seaport of Devonshire, England, 
231 m. W.S.W. of London. Pop. (1910), 126,266. It lies at 
the head of Plymouth Sound, stretching westward from the 
liver Plvni towards the mouth of the Tamar, from which it is 
separated by the township of East Stonehouse and the borough 
of Devonport, the two latter constituting with it the “Three 
Towns.” The prince of Wales is lord high steward of the 
borough, which is divided into 14 wards, under a mayor, 
14 aldermen and 42 councillors. T he parliamentary borough, 
returning two members, is not coextensive with the municipal 
borough, part of the latter being in the Tavistock (county) division 
of Devon. The water frontage of the 'Three Towns consists 
of Plvmouth Sound, with its inlets, in order from east to west, 
the Cat water, Sutton Pool, Mill Bay, Stonehouse Pool and the 
Hamoaze. The Cutwater and Hamoaze are flanked on the east 
and west respectively by high ground, on which are built forts 
that command the harbour and its approaches. On the western 
side of the entrance to Cutwater is the Citadel, founded in the 
reign of ILenrv VI 11 . and rebuilt by Charles II. The adjacent 
Hoc extends along the northern edge of the Sound, and from it 
can he obtained a splendid view, embracing the rugged Staddon 
Heights on the cast and the wooded slopes of Mount Edgcumbe on 
the west. To the north is seen the town of Plymouth rising up 
to the hills known as Mannamead. On the site of an old Trinity 
House obelisk landmark is Smeatott’s lighthouse tower, removed 
from its original position on the Eddy. stone Reef in 1884. It 
is now used as a wind-recording station in connexion with 
the adjoining Meteorological Observatory. On the Hoe there 
stands the striking Drake statue by Sir Edgar Boehm, and the 
Armada Memorial, while at the north east end is an obelisk 
monument to the memory of troops engaged in the South African 
War. A municipal bowling-green recalls a probable early 
use of the Hoe. Adjacent to the Citadel, at its south-west angle, 
is the Marine Biological Station, and, further west, projects the 
Promenade Pier. In the Sound is Drake’s (formerly St Nicholas’s) 
Island, now strongly fortified, at one time the property of the 
corporation, and serving in Stuart times as«a place of imprison- 
ment of certain Plymouth Baptist ministers. Few evidences, 
however, of the antiquity of the town remain. Below, and to 
the north east of the Citadel, is the Barbican with its “ May- 
flower ’’ commemoration stone, a large fish-buying trade being 
done on the adjacent quav, near which is the custom-house. 
From the Barbican winding streets lead past the old Guildhall 
(1800) which contained the municipal library, pending its 
removal to more commodious quarters in the new museum, 
opposite the technical and art schools, situated in the most 
northern part of the town. At a short distance west stands 
the new Guildhall, with the enlarged post oflice, central police 
station, law courts and munic ipal buildings in close proximity. 
Opened in 1874, the Guildhall is built in a bold, rather exotic. 
Early Pointed French style, 'flic tower at the south-west end 
is 190 ft. high, and the building is ornamented with a series of 
coloured windows relating to events in the history of Plymouth 
or commemorating men and families connected with the town. 
The large hall contains a fine organ. In the mayor's parlour 
are a contemporary portrait of Sir Francis Drake and some 
interesting prints of the town of Plymouth. 

Near the eastern entrance to Guildhall Square is St Andrew’s, 
the mother church of Plymouth, erected on the site of a chapel 
dedicated to the Virgin. The church is typical of the Devon- 
shire Perpendicular style of T480 1520, but, though large, pre- 
sents few features of artistic or archaeological interest. It 
underwent complete restoration in 1874. The burying-ground 
on the north side has been levelled, and on it erected a stone 
monument. The church, furnished with one of the finest 
organs in the west of England, contains the tombs of a son of 
Admiral Vernon, of Sir John Skelton (a former governor of 
the Citadel), and of Charles Mathews the comedian, as well as 
portions of the bodies of Frobisher and Blake. Here Katherine 
of Aragon* returned thanks for a safe voyage from Spain to 
Plymouth. In 1640 a second parish w f as formed with Charles 
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Church (1658) at its head, the last-named being popularly known 
as New Church, in contradistinction to St Andrew’s or “Old 
Church." The New Church is an interesting specimen of 
Stuart “debased" Gothic architecture. South of St Andrew’s 
Church is the site of a Franciscan Friary with some early 15U?- 
ccntury remains. Near the church are a few old houses scattered 
along the crooked little streets going down to the water. These 
houses date from Elizabethan times, but are not of any unusual 
interest. The Citadel (now used as army headquarters and 
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barracks) is a fine specimen of 17th-century military architec- 
ture. It is an irregular bastioned pentagon in trace. It pos- 
sesses a fine florid classical gateway. In the centre stands a 
dignified Jacobean house, once the residence of the governor 


foundation, and intermediate day and evening school and numerous 
primary departments. The philanthropic institutions include the 
enlarged South Devon and East Cornwall hospital, eye infir- 
mary, homoeopathic hospital, blind institution and female orphan 
asylum. 

The public recreation grounds, other than the Hoe, are few and 
small: Hartley Reservoir Grounds at the northern extremity oi 
the town command extensive moorland views; th< Freedom Park, 
by its plain, unfinished monument, recalls the siege <>t Plymouth 
bv the Rovalists in io.jo; and the Beaumont Park contains the tem- 
porary home of llie nucleus for a museum and art gallery. The 

Victoria Park, reclaimed trom a part ot 

Stonehouse Creek, is under the joint ad 
ministration of Plymouth, Stonehouse and 
Devon port. 

The township of Fast Stonehouse, 
having Plymouth on the east, is separ- 
ated from Devonport on the west by the 
Stonehouse Pool ( reek, which is crossed 
by a toll-bridge and thoioughfare known 
locally as the “llalf-pennv (late Fridge/’ 
A manor of the Mount Edgcumbe family, 
East Stonehouse, is an urban district, in 
the administrative county of Devon, 
with a council of 15 members, but is 
united for parliamentary purposes with 
Devonport, with which it returns two 
member*. Within the boundaries of 
Stonehouse are the Koval Naval Hos- 
pital (1762), the Royal Marine Barracks 
(1795) in Durnford Street, and the 
Royal W illiam Vietualling Yard (1825), 
the last-named having frontage on the 
Ilamoaze, which separates the Devon 
from the Cornish portion of the Stonehouse 
manor. 

The Stanehus(e) of Domesday Hook 
ultimately passed into the hands of tin; 
Vallctorts, whose hamlet of W est Stone- 
house stood on the Cornish side of the 
•Tamar, for (to quote Carew’s Survry) 
“ certaine old mines yet remaining eon- 
firm the neighbours’ report that near 
the water’s side, there stood once a 
towne called West stone house until the 
French (1350 ?) by lire and sword over- 
threw it.” 

St George's (1798) is the oldest of 
the three parishes of Stonehouse, and on 
the site of the present church stood the chapel of St George, 
in which, during the years 1681 1682, worshipped, in addition 
to the English congregation, one composed, as at Plymouth, 
of Huguenots who fled from France at the revocation of the 
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of Plymouth. 

Plymouth is the seat of a Roman Catholic bishopric founded 
in 185 t, the cathedral, in W'yndharn Street, being completed in 
1858 through the efforts of bishop Vaughan, who was the second 
occupant of the see (until 1902). The building is in the Early 
English style, and adjoining are the bishop’s house and the 
convent of Notre Dame. In the immediate vicinity is the only 
Presbyterian church in the Three Towns. Noteworthy among 
tlfe many Nonconformist places of worship are the Baptist 
chapel (George Street), with its tablet recording the imprison- 
ment of ministers on Drake’s Island; Sherwell (Congregational) 
on the Tavistock Road, the most ornate in its style of architec- 
ture; the Wesleyan Methodist? chapel in the main thoroughfare 
of the residential suburb of Mutlcy, unique among Methodist 
edifices in the town in respect of its fine spire. All the principal 
religious bodies have places for worship or for assembly in the 
town, and the borough hargiven, in popular speech, the name of 

Plvmouth Brethren “ to’bne body. 

I11 addition to the Plymouth College (for boys), there arc several 
educational institutions administered bv the borough council, 
comprising a science, art and technical school, a mixen secondary 
school replacing the corporation grammar school of Elizabethan 


Edict of Nantes. 

Facing the Sound are Stone Hall and the Winter Villa. The 
former, occupied by the lords of the manor before the building 
of Mount Edgcumbe House, was originally a castellated building, 
! and the latter was built primarily an alternative residence 
for a countess of Mount Edgcumbe. A link with the past is the 
Mill*Bridge C auseway, over what was the “ Dead Take,” now 
a road, which, at the head of Stonehouse (’reck, is the second 
approach to the Stoke Damcrcl portion of Devonport. Built 
in T525, it possesses a toll-gate house at which payment from 

i vchit les is still demanded. 

1 

hi addition to the Victualling Yard, with its naval ordnance 
! department, repairing shops and armoury, the Barracks, accom- 
modating some 1500 men. and t her Naval Hospital of 24 acres, 

; abutting bn the Creek, there are within the boundaries a theatre 
| seating over 2000 persons, the Devonport Corporation Electricity 
: Works, a clothing factory and part of the Great Western Railway 
Docks. The stationary character of the township -which from 
i its situation is incapable of expansion — is seen from the statistics 
, of population : (1881), 15,041; (1901), 15,108; (1910), 15,111. 

The “Port of Plymouth” in i^tt embraced Plympton, 

! Modbury and Newton Ferrers, and received a customs grant 
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from Richard IT. Tn 1435 sixty -five cargoes were imported, 
and in the reign of Elizabeth it rose to be the foremost port in 
England. The 18th century saw a great development of trade 
with Virginia and the West Indies, resulting in the establishment 
of a sugar relining industry that was maintained until a recent 
date. 

In 1740 the “ town’s water ” was carried to the Barbican to 
supply si lipping. The port of Plymouth, as at present constituted, 
embrace* “ the waters of Plymouth Sound and the Hamoaze, 
including all bays, creeks, lakes, pools, ponds and rivers as far 
as the tide flows within or to the northward of a straight line 
drawn across the entrance of Plymouth Sound from Penlee 
Point on the west to the Shagstonc on the cast.” The chief 
water area within the limits of the port is the Sound with its 
inlets, the (at water (200 acres), Sutton Pool, Mill Bay, Stone- 
house Pool and the Hamoaze. The Sound itself covers an area 
of 4500 acres and is sheltered from south-west gales bv the 
breakwater completed in 1841 at a cost of 1 { million sterling. 
It lies 2I m. south of the Hoe, and is nearly a mile long, 360 ft. 
wide at the base and 45 ft. at the top. Its cants bend inwards 
at angles of 120°; at the western end is a lighthouse and at the 
eastern extremity is a pyramidal beacon with a cage capable 
of accommodating several men. 

Th<* town is served by the Great Western and the London and 
South-Western railways. The former company lias a main line 
entering from the west through I >cyonport and going east to Exeter, 
having Dartmoor on the west; the lalter company has a terminal 
station in the eastern quarter of 1 1 m * town, and its route to Exeter 
is by wav of the Tamar valley, and the western and northern 
moorland districts. 

Tile industries of Plymouth include soap muuulucturc, prepara- 
tion ot artificial manure ami sulphuric acid and paper staining. 
Tin* water supply, inaugurated by Drake in 1500, and drawn from 
the Dartmoor watershed, is the most important municipal under- 
taking. The service of electric ity both for lighting and tramway 
traction is 111 the hands of tlie town, but tile gasworks belong to 
a private company. 

Plymouth, the Suton of Domesday, was afterwards divided 
into the town of Sutton Prior, the hamlet, of Sutton Valletort 
and the tithing of Sutton Ralph, the greater part belonging to 
the priory of Plympton. The market, established about 1253, 
became in 1311 town property, with the mayor as clerk of the 
market. Tn 1 292 the town first ret urned members to parliament . 
Tn the 14th century it was frequently the port of embarcation 
and of disembarkation in connexion with expeditions to France, 
and suffered considerably aL the hands of the French. In 1412 
the inhabitants petitioned for a charter, which, after .strenuous 
opposition from the priors of Plympton, was granted by Henry 
VT. in 1439. In the discovery of the New World it played a 
part of great importance. Coekeram, a native of the town, 
sailed with John Cabot in J.497. Sir John Hawkins and 
his father William were also natives, the former being port 
admiral and (in 1571) M.P. Emin Plymouth in 1577 Drake 
set out on his voyage round the world; in T58T he became 
mayor and represented the borough in parliament during 
1502-1503. Sir Humphrey Gilbert (M.P. 1571.) sailed on his 
second colonizing expedition to America in 1583 from the port, 
and hither Drake brouglft the remnant of Raleigh’s Virginian 
colony. Plymouth supplied seven ships against the Armada.and 
it was in the Sound that the English fleet awaited the sighting 
of the Spaniards. A stone on a quay at the Barbican records 
the fact that this was the last port touched by the Pilgrim 
Fathers on their voyage to America. 

During the Civil War Plymouth was closely invested by the 
Royalists, whose great defeat is commemorated by the monu- 
ment at Freedom Park. It was the only town in the west 
that never fell into their hands. It early declared for William 
of Orange, in whose reign the neighbouring dockyard was 
begun. 

Authorities. — Histories of Plymouth by Jewitt and Worth; 
Wright’s Plymouth with its Surroundings and Story of Plymouth ; 
WhitfHd, Plymouth mid Devon port, in times of War and Peace; 
Municipal Records (Plymouth Corporation); Worth, “Notes on 
Early History of Stuiiehousc “ ( Plymouth Instit, Proc.). 

• (H. G. de W.) 


PLYMOUTH, a township and the county-seat of Plymouth 
ccfhnty, Massachusetts, U.S.A., in the south-eastern part of 
the state, on Plymouth Bay, about 37 rn. S.E. of Boston. Pop. 
(1905, state census), 11,119. D is served by the New York, New' 
4 la ven & Hartford railway, by inter-urban electric lines, and 
in summer by steamers to Boston. The harbour is well sheltered 
but generally shallow; it has been considerably improved by 
the United States government and also by the state, which 
in 1909 was making a channel 18 ft. drop and 150 ft. wide from 
deep water to one of the township’s wharves. The township 
has an area of 107 3 sq. in., is 18 m. long on the water front and 
is from 5 to 9 m. wide. Plymouth is a popular resort for visitors, 
having, in addition to its wealth of historic associations and 
a healthy summer climate, thousands of acres of hilly woodland 
and numerous lakes and ponds well stocked "with fish. Morton 
Park contains 200 acres of woodland bordering the shores of 
Billington Sea (a freshwater lake). 

Few r , if any, other places in America contain so many interest- 
ing landmarks as Plymouth. The famous Plymouth Rock, 
a granite boulder on which the Pilgrims are said to have landed 
from the shallop of the “ Mayflower,” lies on the harbour shore 
near the site of the first houses built on Leyden Street, and is 
now sheltered by a granite; canopy. Rising above the Rock is 
(’ole’s Hill, where during their first winter in America the 
Pilgrims buried half their number, levelling the graves and sow ing 
grain over them in the spring in order to conceal their misfor- 
tunes from the Indians. Some human bones found on this hill 
when the town waterworks were built in 1855 have been plac ed 
in a c hamber in the top of the canopy over the Roc k. Burial 
Hill (originally called Fort Hill, as it was first used for defensive 
purposes) contains the graves of several Pilgrims and of many of 
their descendants. The; oldest stone bears the date 1681; 
many of the stones were made in England, and bear quaint 
inscriptions. Here also are a tablet marking the location of 
the old fort (162 D, whic h was also used as a place of worship, 
a tablet showing the site; of the watc h-tower built, in *1(143, and 
a marble obelisk erec ted in 1825 in memory of Governor William 
Bradford. Pilgrim Hall, a large stone; building erected by the 
Pilgrim Society (formed in Plymouth in 1820 as the successor 
of the Old C olony (Tub, founded in 1769) in 1824 and remodelled 
in 1880, is ric h in relies of the Pilgrims and of early colonial 
times, and contains a portrait of Edward Winslgw (the only 
extant portrait of a ” Mayflower ” passenger), and others of late; 
worthies, and paintings illustrating the history of the Pilgrims; 
the hall library contains many old and valuable bowks and 
manuscripts' — including Gove rnor Bradford’s Bible, a copy of 
Eliot’s Indian Bible, and the* patent of 1621 from the council 
for New England — and Captain Myles Standish’s sv\ord. The 
national monument to the Forefathers, designed by Hammatt 
Billings, and dedicated on the 1st of August 1889, thirty years 
after its corner-stone was laid, stands in the northern part of 
the town. It is built entirely of granite;. On a main pedestal, 
45 ft. high, stands a figure, 3L Jt. high, representing the Pilgrim 
Faith. From the main pedestal ^project four buttresses, on 
which are seated four monolith figures representing Morality, 
Education, Law , and Freedom. On the* fac es of the l >ut tresses 
below the statues are marble alto-reliefs illustrating scenes from 
the early history of the Pilgrims. On high panels between the 
buttresses are the names of the passengers of the “ Mayflower’’ 
The c ourt house was built in 1820, and was remodelled in 1857. 
From it have been transferred to the fireproof building of the 
Registry of Deeds many interesting historical documents, 
among them the records of the Plymouth colony, the will of 
Myles Standish, and the original patent of the 23rd of January 
1630 (N.S.). 

Modern Plymouth has varied and important manufac tures 
comprising cordage, woollens, rubber goods, Ac. In 1905 the 
total value of the factory products was $11,115,713, worsted 
goods and cordage constituting about nine-tenths of the whole 
produc t. The cordage works are among the largest in the world, 
and eonsuftie immense quantities of sisal fibre imported from 
Mexico and manila from the Philippine Islands; binder-twine 
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for binding wheat is one of the principal products. From igoo 
to 1905 the capital invested in manufactures increased 83*’ 0 
and the value of the product ioi %. Large quantities of 
cranberries are raised in the township. Plymouth is a port of 
entry, but its foreign commerce is unimportant ; it has a consider* 
able coasting trade, especially in coal and lumber. The town- 
ship owns its waterworks. 

Plymouth was the lirst permanent white settlement in New 
England, and dates its founding from the landing here from the 
“ Mayflower ” shallop of an exploring party of twelve Pilgrims, 
including William Bradford, on the 21st of December (n.s.) 
1620. The Indian name of the place was Patuxet, but the 
colonists called it New Plymouth, because they had sailed from 
Plymouth, England, and possibly because they were aware 
that the name of Plymouth had been given to the place six years 
before by Captain John Smith. When and how the town and 
the colony of Plymouth became differentiated is not clear. 
Plymouth was never incorporated as a township, but in 1633 
the general court of the colony recognized it as such by ordering 
that “ the chiefe government be tved to the towne of Plymouth.” 
In ifiSo the colony submitted to Sir Edmund Andros, who had 
been commissioned governor of all New England, and chose 
representatives to sit in his council. Plymouth remained the 
seat of government of the colony until \(n ;2, when Plymouth 
Colony, and with it the town of Plymouth, was united to Massa- 
chusetts Bay under the charter of ifrqi (see M assachi sf.tts : 
History). Part of Plymouth was established as Plympton in 
1707, and part as Kingston in 172b. 

Bihlioc.r.M'HY. — For the source*-* of the early liistnrv of Plymouth 
consult (George) Moint's Relation, or Journal of the Plantation of 
Plymouth (Boston, 1S05, and luminous other editions); William 
Piadford's Histn i\ of the Plimouth Plantation (Boston, 1858, and 
sevtial later editions), the most important source of information 
com 1 mint; Plymouth before mp.; the Plymouth Colony Records 
(t 2 vols., Boston. 1855-1S01); the Records of the Town of Plymouth 
(4 vols., Plymouth, 1S89- !0 <m) ; J. A. Young’s Chtonules of the 
Pilgnm I'atheis (Boston. 1841); and E. Arbor’s Stov of the Pil^tim 
Fathers (London, 1807), tin* two last containing excerpts from the 
leading sources. See also. James Thacher’s Histmv of the Town 
of Plymouth (Boston* 1832); W. T. Davis’s Ilistmy of the Town of 
Plymouth (Philadelphia, 1883); also his Ancient t.andmaiks of 
Plymouth (Bo-ton, 2nd ed., 1800); and his Plymouth Memmit •> 
of an OctoQcnai urn (Plymouth, 1 w >) ; and John A. Goodwin, The 
Pil^nm Republic (Boston, i88H). For accounts in general histories, 
see J. (». Paf/rey’s History of Sew England, I. (Boston, 1838); the 
appreciative sketch by J. A. Doyle, in his English t olmues in 
America, II. (New York, 1SX9); and. especially, the monograph In 
Frankfin IF Dexter, in Justin Winsor’s Sanative and Ciitical 
Hisfoyy fif America, vol. iii, (Boston, 18S p. As to the truth of the 
tradition that the Pilgrims landed on Plymouth Rock, consult 
the Proceedings of the Massachusetts thstjiual Society 2nd 

senes, vol. xvii. containing articles bv E. dimming and W. W. 
Goodwin; the article bv Heibert IF Adams in the Magazine of 
American History, ix. 3 1 sqq., and that bv S. H. Gav in the Atlantic 
Monthly, xlviii. 612 sqq. 

PLYMOUTH, a bon >ugh of Luzerne county, Pennsylvania, 
V.S.A., on the north brum h of the Susquehanna Riser, imme- 
diately west of and across the river from Wilkcsbarie, of 
whi<h it is a suburb. Pop. £1900), 13,64c). Plymouth is served 
by the Delaware, Lackawanna & Western railroad. The 
borough is finely situated in the Wyoming Valley among the 
rich anthracite coalfields of (‘astern Pennsylvania, and its 
inhabitants are chiefly engaged in the coal industry; in 1906 
aft’d 1907 (when it shipped 24,081,491 tons) Luzerne countv 
shipped more anthracite coal than any other county in Pennsyl- 
vania. In 1905 the total! Value of the factory products was 
$902,758, 69*4 % more thdflP in 1900. Before the coming of 
white settlers there was f Indian village called Shawnee on 
the site of the present borough. The township of Plymouth 
was settled in 1769 by immigrants from New England — many 
originally from Plymouth^ Litchfield county, Connecticut, 
whence the name — undef^fche auspices of the Susquehanna 
Company, #hich claimed tills region as a part of Connecticut, 
and Plymouth became a centre of the contest between the 
“ Pennamit.es ” and the “ Yankees ” (representing respectively 
Pennsylvania and Connecticut), which grow' out of 'the conflict 
of the royal charter of Pennsylvania (granted in 1681) with the 


| royal charter of Connecticut (granted in 1662), a matter which 
! was not settled until 1799- (See Wyoming Vacua.) In its 
; earlier history the region was agricultural. Two brothers, Abijah 
, and John Smith, originally of Derby, Conn., settled in 
Plymouth in 180O and began shipping coal thence in tHo8; 
this was the beginning of the anthracite coal trade in the United 
Sbites. Che borough was incorporated in 1800, being then 
separated from the township of Plymouth, which had a popula- 
tion in 1890 of 8363 and in 1900 of 9655. 

See H. IF Wright’s Historical Sketches of Plymouth (Philadelphia, 
1 873). 

PLYMOUTH BRETHREN, a community of Christians who 
received the name in 1S30 when the Rev. J. N. Darbv induced 
many of the inhabitants of Plymouth, England, to associate 1 
themselves with him for the promulgation nt his opinions. 
Although small Christian communities existed in Ireland and 
elsewhere calling themselves Brethren, and holding similar views, 
the accession to the ranks of Darby so increased their numbers 
and inlluence that he is usually reckoned the tuunder of Plv 
mouthism. Darby (born in Nov. 1800 in London; graduated 
at Trinity College, Dublin, in 1819; died April 29, 1X82, at 
Bournemouth) was a curate in Wicklow 1825-1827, w hen he felt 
himself ('oust rained to leave* the Anglican communion; going to 
Dublin, he became associated with several dc\out people w r ho 
met statedly for public' worship, and ( ailed themselves “ Breth- 
ren.” Among these were A. N. Groves and J. G. Bellett, who 
deserve to rank among the founders of the movement. In 
1S30 Darby at Plymouth won over many people to his wav of 
thinking, among them James L. Harris, a Plymouth clergyman, 
and the well-known Biblical scholar Samuel Pridcaux Trcgellcs. 
Tin* Brethren started a periodical. The Christian Witness, 
continued from 1840 as The Present Testimony, with Harris as 
editor and Darby as the most important contributor. During 
the next eight years the progress ol the sect was rapid, and 
communities were founded in many of the principal towns in 
England. 

In 1X3X Darby went to reside in French Switzerland, and made 
many disciples. Congregations were formed in Geneva, at 
Lausanne, where most ot the Methodist and other dissenters 
joined the Brethren, at Yrvey and elsewhere in Valid. His 
((pinions also found their way into France, Germane, German 
Switzerland, and Italy; blit French Switzerland has always 
remained the stronghold of Plyrnouthism on the Continent, 
and for his followers there Darby wrote two of his most important 
tracts, J.e Minis/ere consider/’ dans sa nature and De in Presence 
cl de T anion iht S. Esprit dans Teylise. The revolution in the 
canton Valid, brought about by Jesuit intrigut 1 in 1845, brought 
persecution to the Brethren in the canton and in other parts 
of French Switzerland, and Darby's life was in great jeopardy. 

He returned to England, and his reappearance was followed 
by divisions among the Brethren at home. These divisions 
began at Plymouth. Benjamin Wills Newton, head of the 
community there, who had been a fellow of Exeter College, 
Oxford, was accused of departing from the testimony of the 
Brethren by reintroducing the spirit of clericalism. Unable 
to detach the congregation from the 1 teacher, Darbv began a 
riv;pl assembly. The majority of the Brethren out of Plymouth 
supported Darby, but a minority remained with Newton. The 
! separation became wider in 1847 on the discovery of supposed 
j heretical teaching by Newton. In 1848 another division took 
place. The Bethesda congregation at Bristol, where George 
Muller was the most influential member, received into com- 
munion several of Newton’s followers and justified their action. 
Out of this came the separation into Neutral Brethren, led by 
Miiller, and Exclusive Brethren or Darbyitcs, who refused to 
hold communion with the followers of Newton or Miiller. The 
Exclusives, w r ho were the more numerous, suffered further 
divisions. An Irish clergyman named Samuel O’Malley (.’luff had 
adopted view's similar to those of Pearsall Smith, who preached 
a doctrine of sanc tification ( ailed “ Death to Nature ” as an 
antidote to the supposed prevalent Laodiceanism, and when 
these were repudialed seceded with his followers. The most 
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important division among the Exclusives came to a crisis in 
i»S8r, when William Kcllv and Darby became the recognized 
leaders of iwo sections who separated on a point of discipline. 
This was followed (1885) by the disruption of the strict Darby itc 
section, two communions being formed out of it upon points 
of doctrine. 

There were thus six sections of Plymouthists 2 (t) the 

followers of B. W. Newton, who promulgated the prophetic 
views peculiar to their leader; (2) the Neutrals — open brethren, 
leaning to Baptist views and to the Congregational is t idea that 
each assembly should judge for itself in matters of disc ipline, 
headed b\ George Muller; (3) the Exclusives, the Darby ites, 
holding what may be described as a Pauline view of the Church, 
who claim to be the original Brethren, represented by J. II. 
Stoney and C. H. Mackintosh; (4) the Exclusives associated 
in Great Britain with C. E. Stuart, in America with F. W. 
Grant; (5) the Exclusives who followed W. Kelly, giving a 1 
general adhesion to Darby but with a tendency to place con- 
science above church action, holding the Pauline view of the 
church modified by Joluinnine elements; and (6) the Exclusives 
who followed Cluff. The fundamental principle of the Exclu- 
sives, “ Separation from evil God's principle of unity/' has 
led to many unimportant excommunications and separations 
In sides those mentioned. 

Tin* tbrolojjical views of Hie Brethren differ considerably from 
I hose held by evangelical Protestants (for a list of divergences, 
set* Teulon, History and Doctrines of the Plymouth Brethren). Tlu-y 
make the bn pi ism of infants an open question and celebrate the 
Lord’s Supper weekly. Their distinctive doctrines arc ecclesiastical. 
Thev hold that all official ministry, whether on Episcopalian, 
■Presbyterian or Congt e«;n t ionalist theories, is a denial of the 
spiritual priesthood of all believers, ami sets aside the Holy Spirit's 
guidance. The gradual growth of this opinion, and perhaps the 
reasons for holding it. may be traced in Darby's earlier writings. 
While a curate in Ireland he was indignant with Archbishop 
Magee, who had stopped the pi ogress of mission work among Roman 
Catholics by imposing on all who joined (he church tin; 0.1U1 of 
supremacy. This led Darbv to the idea that established churches 
are as foreign to the spirit of Christianity as the papacy is (“Con- 
siderations addressed 1o the Archbishop of Dublin," Ac., ('off. 
Works, i. 1). The parochial system, when enforced to the extent: 
of prohibiting the preaching ot the gospel within a parish where the 
incumbent was opposed to it, led him to consider the whole syslnu 
a hindrance to the proper work of the rlum h and therefore anti- 
Cluistian (“ Thoughts on the present position of the 1 Ionic Mission," 
('off. Works, i. 78). And tile waste of power implied m the refusal 
to sanction lay preaching seemed to him to lead to the conclusi* n 
that an official ministry was a refusal of the gifts of the Spirit to 
the church (“ On Lay Preaching." Colt. Works, p. 200). The 
movement, if it lias had small results in tile form.it ion ot a sect , 
lias at least set churches to consider how they might: make their 
machinery more elastic. Perhaps one of the reasons ot the com- 
paratively small number of Brethren may be found in their idea 
that (heir mission is not to the heathen but to the "awakened in 

the churches.” 

The movement has a distinct interest for students of church 
history : (1) as illustrating again the desire of certain Christians to 
puss over ihe garnered experience ot the centuries, and by going 
straight to the Bible to make a fresh start without any other autho- 
rity, precedent or guidance; (2) in its development alongside the 
Evangelical, Tiaclarian and Bioad Church movements of tile rptli 
century ami its allinities with them all. A certain haphaznrdism 
that lias always marked the J Jrctlircii is responsible for tin* present 
kick of qualified lenders. The early enthusiasm has waned, and 
no provision was made for proper theological study. • 

Authorities. Darby, Collected Works (\z vols., edited by 
Killy, with supplementary volume, 1807-188}); A. Miller, The 
Brethren, their Rise, Progress and Testimony (1870); Rogers, Church 
Systems of the Nineteenth Century ; Teulon. History and Doc it inrs 
of the Plymouth Brethren (188}); article "John Nelson Darby," 
in Content p. Rev. (Oct. 1885); W. B. Neatbv, A History of the Ply- 
mouth Brethren (London, 1902, 2nd ed.). (T. M. L. ; A. J. G.) 

PLYMPTON ST MARY and PLYMPTON MAURICE (or 

Eart.’s), two small adjacent towns in the southern parliamentary 
division of Devonshire, England, 5 m. E.N.E. of Plymouth, on 
the Great Western railway. Pop. (1901), Plyrnpton St Marv, 
3587; Plyrnpton Maurice. 1139. Plyrnpton St Mary contains a 
fine Decorated and Perpendicular church, with a lofty tower of 
the later period. Near it a^e remains of the former rich Augus- 
tinian priory of Plyrnpton, founded by William Ward was t, bishop 
of Exeter (1107-1136). They include an Early English refectory 


with Norman undercroft, the kitchen and other fragments; 
butlhere are no remains of the great priory church. At Plymp- 
ton Maurice are slight ruins of the castle built by Richard dc 
Redvers, 1st carl of Devon (whence the variant of the name), 
irPthe time of Henry I. There are several picturesque old houses 
in the town, together with a guildhall dated 1696, and a grammar 
school founded in 1658, of which Sir Joshua Reynolds’s father 
was master. 

Plyrnpton ( PHntona ) bears traces of very ancient settlement, 
the earthworks on which in the 12th century Richard de Redvers 
reared his Norman castle being probably of British origin, while 
a Saxon document dated 904 records a grant by Edward the 
Elder to Asser, bishop of Sherborne, of twelve manors in 
exchange for the monastery of “ Plymentun.” According to 
the Domesday survey “ Plintona ” was a royal manor assessed 
at 2 h hides, and the fact that the canons of Plyrnpton held two 
hide's apart from these shows the origin of the later division into 
the priory parish of Plyrnpton St Mary and the secular borough 
of Plyrnpton Erie. In the T2th century Plyrnpton appears 
as a mesne borough under the lordship of the Redvers, earls 
of Devon, and in 1224 the burgesses claimed to have received 
a charter from William, the 6th earl, of which however nothing 
further is known, and the first charter of which a copy is extant 
was issued hv Baldwin do Redvers in 1242, granting to the 
burgesses of Plyrnpton the borough, with faifs and markets, 
and tire liberties enjoyed by the citizens of Exeter, in considera- 
tion of a yearly payment of £24, 2s. 2d. In 1437 a charter from 
Edward IV. granted to the burgesses an eight-days’ fair at the 
Feast of the Nativity of St John the Baptist, but at this period 
the growing importance of Plymouth was steadily robbing 
Plvmpton ol its position as head of the district. In 1602, in 
response to a petition of the lmrgesses, Elizabeth issued a charter 
of incorporation, instituting a common council to consist of a 
mayor and 8 principal burgesses; a Saturday market, and fairs 
at the Feasts of the Ascension and the Annunciation. A code 
of by-laws dated 1623 mentions a fair on St Luke’s* Day in 
addition to the three above mentioned. The borough surren- 
dered its ( barter to Charles 11 . in 1O84, and in 1685 received a 
fresh charter from James 11 . instituting an additional market 
on Wednesday and a fair on the 1st of August. This charfer 
was declared invalid in 1690, but its provisions were reaffirmed 
in 1692, with the addition of an eight-days 1 fair to begin on the 
14th of February. The borough, which had returned two 
members to parliament since 1295, was disfranchised b)^ the 
Reform Act of 1832 and from this date the municipal privileges 
gradually lapsed, and in 1859 were finally abolished. 

See Victoria County History: Devonshire ; William Cotton, Some 
Account of the Ancient Borough Town of Plyrnpton St Maurice 
(London, 1850); J. Brooking Rowe, Notes of Plyrnpton Castle 
(Plymouth, 1880). 

PNEUMATIC DESPATCH, the name given to a system of 
transport of written despatches through long narrow tubes by the 
agency of air pressure. It was introduced in 1853 by J. Latimer 
( lark, between the Central and Stock Exchange stations of 
the Electric and International Telegraph Company in London. 
The stations were connected by a tube 1A in. in diameter 
and 220 yds. long. C arriers containing batches of telegrams, 
and fitting piston-wise in the tube, were sucked through it 
(in one direction only) by the production of a partial vacuum 
at one end. In 1858 C. F. Varley improved the system by using 
compressed air to force the curriers in one direction, a partial 
vacuum being still used to draw them in the other direction. 
This improvement enables single radiating lines of pipe to be 
used both for sending and for receiving telegrams between a 
central station supplied with pumping machinery and outlying 
stations not so supplied. 

Radial System. In the hands of R. S. Culley and R. Sabine 
the radial system of pneumatic despatch was in 1870 brought 
to great perfection in connexion with the telegraphic department 
of the British post office, since that date the tot«al length of 
tubes (whirl? are employed for telegrams only) has been very 
largely increased (in 1909 there was in London a total length of 

xxt. 28 
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40 m.), whilst in all large and also in very many smaller 1 
provincial towns there are installations; these are eonstatitly 
being added to, as it is found more economical to transmit local 
message-work by tube rather than by wire, as skilled telegraph- 
ists are not required, but only tube attendants. In some ea&*s 
only a single tube is necessary, but three or four, or even more, 
are in use in some towns, according to local circumstances. 
Short tubes, known as “ house tubes ” are in use in a great 
number of offices ; such tubes, which are worked cither by hand 
pumps (when the tubes are very short and the traffic incon- 
siderable) or by power, are usually 1 V in. in diameter, and 1 
are used for the purpose of conveying messages from one j 
part of a telegraph instrument-room to another, or from the | 
instrument-room to the public counter. The underground, : 
or “ street ” tubes are ehielly 2{ in. in diameter, but there are 
also a number of 3-in. tubes in use; those in the large provincial . 
towns (Birmingham, Bradford, Cardiff, Edinburgh, Glasgow, j 
Grimsbv, Liverpool, Manchester, Newport, Leeds, Newcastle, I 
Southampton and Swansea) are 2fc in. in diameter; but in j 
Dublin. Gloucester, Lowestoft and Miltord li-in. tubes are ! 
employed. There are fifty street tubes in London, varying in ' 
length from 100 to 2000 yds. (central office to the Houses of 
Parliament), and also seventy-five house tubes; the pumps 
for the whole system are worked by four 100 horse-power ; 
steam-engines. *At Cardiff, Edinburgh, Gloucester, Leeds 1 
Lowestoft, Newport, Southampton and Swansea the pumps 
are driven by electric motors: at Bradford and Grimsby gas- 
engines are used, and at Milford an oil-engine. 

The tubes are in all cases of lead, the 2]-in. tubes weighing ! 
8 lb per foot run and being made in lengths of 2S ft.; they are 
enclosed in 3-in. cast-iron pipes made in lengths of 9 ft. ! 

Great care is cxei'cLcd in making the joints in tin* lead pipes. • 
Before the tube is placed in its Bench a strong chain is passed 
through it, and a polished steel mandrel, <> in. lnia' and shiftily 
less in diameter than the diameter of the tube, 1* heated and 
attached, lo the chum, and pushed hall its length into the end o! 
the tube already laid; the new length of tube is then forced over 
the projecting end ot the mandrel until the Lube ends (which have ; 
been previously ett hat) butt perfectly together; an ordinary i 
plumber's joint is then made. By this means the tube is made 
peffcctlv air tight, and the mandrel keeps the surface* of the tube 
Under the joint as smooth as at any other pan ot its length. Alte r 
the joint is completed the mandrel is drawn out l>v the chain i 
attache el to^t, the* next length is drawn oil, and the* above process • 
repeated. The tubes are laid about 2 ft. below the surface ot 
the ground. j 

The .tubes radiate from the central to the branch offices, j 
the principal offices having two tubes, one for “inward ” and ! 

the other for “ outward ” traffic. At the smaller 
Working. 0 flfj res froth the inward and the outward traffic is j 
carried on through one tube. The “carriers” are made with gutta- j 
percha bodies, covered with felt, the front of the carrier being ! 
provided with a buffer or piston formed of several disks of felt 
which closely fit the tube; the messages are prevented from get- 
ting out of the carrier by the end being closed by an elastic* band, 
whi«h can be stretched sufficiently to allow the message forms 
to be inserted. The 3-in. carriers will hold 75 ordinary message j 
forms, the 2 [ in. carriers 25 forms, and the T.t-in. carriers 201 
forms. The carriers are propelled in one direction (from the ! 
central office) by “ pressure*,” and drawn in the opposite direction 
\mr “ vacuum,” the standard pressure and vacuum being to !h 
and th per square inch respectively, which values give 
approximately the. same speed. 

The time of transit i»f a carrier through a tube when the air 
pressure docs not exceed 20 lb per square inch is given very 
approximately by the empirical formula: — 

‘ Wi 

where I ^ length of tube in y;mk, d ----- diameter of tube in inche s, 

J' — 1. itectivc air-pressuie in pounds per square inch, t — transit j 
tim** in seconds. l r or vacuum the ioimula is : — 

_ ‘° nh25 //’. 

1 - -2.il Viyr, - i*,V d' 

when l‘ ( . effective vacuum in pounds per square inch. 


The* horse-power required to propel a carrier is approximately, 
for premia e : 

I I I’ — ('571 i- <>OI 

for vacuum : — 

H I*. - .7 187 - 1 -JI-k'i 5 5 - iVCy/T 

For a given transit time tlm actual horse-power required is much 
less in the case of vacuum than in the case of pressure working, 
owing to the density of the air column moved being much less: 
thus, for example, the transit time tor to th pressure is (he same 
as for (A lb vacuum, but the horse power reqmn.l in the two cases 
is as 1S3 to 1. A tube 1 m. long, 2.} in. in diameter, and worked 
at 10 lb per square inch pressure, will have* a tiansit time of 2] 
minutes, and will theoretically require 3*35 horse-power to be 
expended in working it, although actually 25 % more horsepower 
than till.** must bo allowed for, owing to losse . through various 
causes. The tiansit tune for a 2] in. tube is in % more than for 
a 3-111. tube of the same length, when both are worked at the same 
pressure, but the hoise-pow'er required is 50 % less; it is not ad- 
visable, therefoie, to use a tube larger than is al ^olutely necessary 
to carry the volume of traffic required. 

The somewhat complicated pattern of “ double sluice valve ” 
originally used at the central stations has be< n superseded by 
a simpler form, known as the “ D ” box — so named [) cspatc tjing 
from the shape of its cross section. This box is of an d 
cast iron, and is provided with a close-fitting, Receiving 
brass-framed, sliding lid w ith a glass panel. This A PP aratus - 
lid fits air-tight, and closes the box after a carrier has been 
inserted into the mouth of the tube; the latter enters at 
one end of the box and is there bell-mouthed. A supply 
pipe, to which is connected a “ 3-way ” cock, is joined on to 
the box and allows communication at will with either the 
“ pressure v or “ vacuum ” mains, so that the apparatus becomes 
available for either sending (by pressure)or receiving(by vacuum) 
a carrier. Automatic working, by which the air supply is 
automatically turned on on the introduction of the carrier into 
a tube and on closing of the D box, and is cut off when the 
carrier arrives, was introduced in 1909. 

On the long tubes (over about 1000 yds.) a modification of 
the “ I) ” box in its synplest form is necessary ; this modification 
consists in the addition of a “ sluice ’’ valve placed at a distance 
of about 9 in. (i.r. rather more than the length of a carrier) 
from the mouth of the tube. The sluice valve, by means of an 
interlocking arrangement, is so connected with the sliding lid 
of the box that the lid cannot be moved to the open position 
unless the sluice valve has closed the tube, nor can the sluice 
valve be opened unless the sliding lid is closed. The object of 
this sluice valve is to prevent the back rush of air which would 
take place into the tube when the sliding lid is opened to take 
out a carrier immediately on the arrival ul the latter; fur although 
the vacuum mav be turned off by the 3- way cock, yet, owing 
to the great length of the tube, equilibrium does not immediately 
take place in the latter, and the back rush of air into the vacuum 
when the lid is opened to exlrai t the carrier will cause the latter 
to be driven back into the tube. The sluice also prevents a 
similar, but reverse, action from taking place when pressure 
working is being carried 011. 

As a rule, only one carrier is despatched at a time, and no 
sertmd carrier is inserted in the tube until the arrival of the 
first one at the farther end is automatically signalled (by an 
electric apparatus) to the despatching office. On some of the* 
long tubes a carrier, when it passes the midway point in the 
tube, strikes a trigger and sends back an electiical signal indicat- 
ing its passage; on the receipt of this signal a second carrier may 
be despatched. This arrangement has been almost entirely 
superseded by a signalling apparatus which by a clock movement 
actuates an indicating hand and moves the latter to “ tube clear ” 
a certain definite time (30 to 40 seconds) after a carrier has been 
inserted in the tube. By this arrangement carriers can be 
despatched one after the other at comparatively short intervals 
of time, so that several carriers (separated by distinct intervals) 
may be travelling through the twin* simultaneously. It is 
necessary that the carriers be separated by a definite interval, 
otherwise they tend 1 to overtake one another and become jammed 
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in the tube. Although the stoppage of a carrier in a tube is of 
exceedingly rare occurrence, it does occasionally take place, 
through picks being driven into the tube by workmen executing 
repairs to gas or water pipes, but the locality of such a stoppage 
is easily determined by a simple inspection along the route of 
the tube. In no case is any special means of testing for the 
locality from the central office found necessary. 

Circuit System. Another method of working, extensively 
used in Paris and other continental cities, is the circuit system, 
in which stations are grouped on circular or loop lines, round 
which carriers travel in one direction only. In one form of 
circuit system that of Messrs Siemens — a continuous current 
of air is kept up in the tube, and rocking switches are provided 
by which carriers can be quickly introduced or rcijioved at 
any one of the stations on the line without interfering with the 
movement of other carriers in other parts of the circuit. More 
usually, however, the circuit system is worked by despatching 
carriers, nr trains of carriers, at relatively long intervals, the 
pressure nr vacuum which gives motive power being applied 
only while such trains are on the line. On long circuits means 
are provided at several stations for putting on pressure or 
vacuum, so that the action may be limited to that section of the 
line on which the carriers arc travelling at any time. In America, 
in New York, Boston and Philadelphia, tubes (Batcheller 
system) up to 8 in. in diameter are in use. The tubes are of 1 
cast iron made in 12 ft. lengths and are carefully bored; they 
resemble ordinary water pipe. Short bends are made in 
seamless brass tube carefully bent to a uniform radius of twelve 
times the diameter of the tube, the? tube being slightly larger 
in diameter than the main tube. The sending apparatus, or 
transmitter, is similar to the Siemens swatch before described, 
and consists of two sections of the tube supported in a swinging 
frame so arranged that either section can be brought into line 
with the main tube, in which a current of air is constantly 
flowing. One of these tube sta tions maintains the continuity 
of the main tube, while the other is swung to one side to receive 


leather; the rear end is closed by a hinged lid secured by a lock. 
The shell of the carrier is 24 in. long and 7 in. in diameter for 
the 8-in. tube; it is secured by two bearing-rings of woven 
cojtton fabric clasped between metal rings; the rings are renewed 
alder about 2000 m. of travel. The tubes arc worked at a 
pressure of 6 lb per sq. in., and for a distance of 4500 ft. require 
about 30 horse-power, the transit speed being 30 m. per hour. 

In addition to its use lor postal and telegraphic purposes 
the pneumatic despatch is employed lor internal communication 
in offices, hotels, ftc., and also in shops for the transport of 
money and bills between the cashier’s desk and the counters. 

K inferences. — The system as used in the United Kingdom is 
fully described in a paper by Messrs Culley and Sabine {Min. Proc. 
Inst. Civ. ling. vol. xlin.). The same volume contains a description 
of the pneumatic telegraphs of Paris and of experiments on them 
by M. Bontemps, and also a discussion of the theory of pneumatic 
transmission by Professor W. C. Umvin. Keferencc should also 
be made to a paper, by C. Siemens {Min. Proc. Inst. Civ. ting. 
vol. xxxiii.), describing the Siemens circuit system; and to L.es T il 6 - 
g raphes, by M. A. L. Ternant (Paris, 1 881) ; General Post Office 
technical Instructions, vol. x., *' Pneumatic Tubes Kempe's 
Engineers ’ Year-Book (1908 edition). (II. R. K.) 

PNEUMATIC GUN. Air as a propellant has in recent years 
been applied to guns of large calibre, in which its comparatively 
gentle action has proved advantageous when high explosives 
contained in their shells are employed as projectiles. In 1883 
Mr Mefford of Ohio utilized an air pressure of 500 It) per sq. 
in. in a 2-in. gun, and succeeded in propelling a projectile 
2100 yds. 'Fhe arrangement was of the simplest form — a 
hose with an ordinary cock by which the air was admitted into 
| the gun behind the projectile. The question was then taken 
up by Capt. E. L. Zalinski (1840 1909) of the United States 
Artillery, who in 1888 reduced the so-called “ dynamite gun 99 
to a practical shape and obtained excellent firing results. 

The principal features of his system are: (1) An extremely in- 
genious balanced valve admitting the air pressure into the gun. 
This valve is opened and closed by a simple movement of ^he tiring 
lever, and is capable* ot adjustment so that the propelling force. 
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Dynamite gun, mounted at Sandy Hook, New York Harbour. 

automatically into t and Consequently the range, can be regulated. (2) A light steel 
...... n « rnrrn'r< from projectile carrying the bursting charge, and provided with a tail 

Y. , ‘ . to wliic h vanes are attached in order to give rotation. (3) Electric 

iking each oilier a p lscs () f entirely original design. Each shell carries a wet battery, 
ttus; this locks the q lc curnt ,t from which tires the charge on impact with any solid 


controlling valve when a carrier is despatched, and keeps it 
locked for a given period of time, varying from five to fifteen or 
twenty seconds, according to the adjustment of the lock. The 
carrier is received at the farther end of the tube into an air 
cushion formed by closing the end of the tube with a sluice-gate, 
and allowing the air to flow out into a branch pipe through slots 
in the tube located about 4 ft. in the rear of the sluice-gate. 
When a carrier arrives it passes over the slots, enters the air 
cushion and is brought to*rest without injury or shock. The 
carriers arc thin steel cylinders closed at the front end by a 
convex disk of the same material carrying J buffer of felt and 


object, and a dry battery wliic li becomes active after tile shell has 
dived below the surface of the water, and ignites the charge after 
delay capable of regulation. For safety all the electric circuits are 
made to pass through a disconnector, which prevents them from 
being completed until the shell has been fired. The gun is a built-up 
smooth-bore tube. 15 in. or less in diameter. The full-calibrc 
shell weighs 1000 lb. and carries a bursting charge of Coo fb of 
blasting gelatine, cut into the form of cheeses, fitting the steel 
envelope, ami provided with a core; of dry gun-cotton as a primer. 
Sub-calibre projectiles, 10 in. and H in., can also be used. In their 
case, rotation is given by vanes or fins attached to the body of the 
shell. Air at 1000 lb pressure is stored in tubes close to the gun, 
and is supplied from primary reservoirs, to which it is directly 
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pumped at a pressure of about 2000 lb. There is always, there- 
fore, a considerable reserve of power available without pumping. 
Pneumatic gnus of tins description (see figure) have been mounted 
for the protection of New York and San Francisco. With a full- 
calibre shell ft 000 tt>) these guns have a range of 2.|oo yds.; with 
a sub-calibre in. shell (250 HO the maximum range is 0000 yfts. 
The otticial trials showed remarkable accuracy. At 5000 yds. 
75 ° 0 of tin* projectiles fell in an area of v*<» X 00 ft. When the 
gun was tried at Shoeburyness the accuracy was far greater than 
could be obtained with howitzer shells propelled by explosives. 
On account of the power of exploding the shell under water, and 
thus securing a torpedo action, a direct hit upon a ship is not 
required, and the target offered is largely in excess of the deck 
plan. The gun is, in fact, capable of replacing systems of sub- 
marine mines with economy, and without the great objection of 
interfering with a waterway. 

The only employment of the dynamite gun afloat has been 
in the case of the U.S. gunboat “ Vesuvius," carrying three in 
the bows. These guns are fixed at a constant angle of elevation, 
and the range is regulated by the air valve, training being given 
by the helm. Thus mounted on an unstable platform, the 
accuracy of lire obtainable must evidently be much less than 
on shore. The " Vesuvius " was employed during the Spanish- 
Ainerican W ar of iSi>S, when on several nights in succession 
site approai lied the defences of Santiago under cover of dark- 
ness and discharged three projectiles, Fire delivered under 
such conditions^ could not be sufficiently accurate to injure 
coast defences; but the shells burst well, and made large craters. 
A small dvnumite gun on a lield-c.irriagc was used in the land 
operations above Santiago in the same war. 

PNEUMATICS (( jr. 7 rree/ia. wind, air), the branch of 
physical science concerned with the properties of gases and 
vapours (>ec Gas). .V pneumatic trough is simply a basin con- 
taining w atcr or some other liquid used for collecting gases. 

PNEUMATOLYSIS (Gr. m er/m, vapour, and A.1W, to set free), 
in petrology, the discharge of vapours from igneous magmas 
and the effects produced by them on rock masses. \n all vol- 
canic eruptions the gases given off by the molten lavas are 
powerful agencies. The slaggy clots of lava thrown out from 
the crater are so full of gas that when they cool they resemble 
spongv pieces of bread. The lava streams as they flow down 
thP slopes of the volcano are covered with white steam clouds, 
while over the orifice of the crater hangs a canopy of vapour 
which is often darkened bv fine particles of ash. Most authors 
ascribe voPcanic explosions to the liberation of steam from 
the magma which held it in solution, and the enormous expan- 
sive powers which free water vapour possesses at very high 
temperatures. 

Of these gases the principal are water and carbonic acid, 
but by analysis of the discharges trorn the smaller fumaroles, 
for the active crater is generally too hot to be approached during 
an eruption, it has been ascertained that hydrogen, nitrogen, 
hydrochloric acid, boron, fluorine, sulphuretted hydrogen 
and sulphurous acid are all emitted by volcanoes. A recent, 
lava flow has been likened to a great lumarole pouring out 
volatile sul stances at every crack in its slaggy crust. Many 
minerals arc* deposited in •these Insures, and among the sub- 
stances produced in this way are ammonium chloride, ferric 
chloride and oxide, copper oxide (tenorite and cuprite) and 
sulphur; by re.u ting on the minerals of the rock many zeolites 
^nd other secondary products are formed. These processes 
have been described as “ juvenile " or “ post eruptive," and 
it is believed that the amygdalcs which occupy the cavities of 
many porous lav as arc not due really to weathering by surface 
waters percolating in from above, but to the action of the 
steam and other gases set free as the lava crystallizes. The zeo- 
lites are the principal group of minerals which originate in t his 
way together with chlorite, chalcedony and calcite. The larger 
cavities (or geodes) are often lined with beautiful crystal groups 
of natrolite, scolccite, thomsonite, stilbitc, and other minerals 
of this order. 

The active gases were evidently in solution in the magma as 
it rose to the surface. Some geologists believe that it is of 
subterranean origin like the lava itself, and is an essential or 
original component of the magma. They point to the exist- 


ence of gases in considerable quantity in meteorites, and, com- 
paring the earth to a great aerolite, insist th.it it should con- 
tain gases in solution like the smaller masses of the same kind. 
Others hold it more probable that the water has percolated 
in from the surface, or seeing that many \ ok .moos stand near 
the sea margin and by their linear disposition iniiv be dis- 
posed along fissures or lines of weakening in the crust, thev 
argue that the water of the sea may have filtered down even 
in spite of the great outward pressure exerted by the steam 
generated by contact with the intensely heated rock. The 
abundance of chlorides and hydrochloric acid is appealed to 
also in favour of a marine origin for the water. Against this vve 
may place the fact that at great depths whence active mag- 
mas ascend the rocks are under so great pressures that every 
Assure is* closed up; in fact in some of the deepest mines the 
quantity of water found in the workings is often exceedingly’ 
small. Probably there is some truth in both theories, but the 
balance of probability seems to incline in favour of the view 
that the water is an original and essential part of the magma 
and not an introduction from above. 

Fong after a lava has cooled down and become rigid the 
vapours continue to ooze out through its fissures, and around 
many volcanoes which are believed to be ( xtmet then? are 
orifices discharging gas in great quantities. This state of 
activity is said to be " solfalarie," and a good example of it is 
the volcano called the Solfatara near Naples. The numerous 
“ Soufrieres ” of the West Indies are further instances. The 
prevalent gas is steam with sulphuretted hvdrugcn and car- 
bonic acid. At the Grotto del Pane in the I'hlegraean f it Ids 
(Italy) the carbonic acid rising from fissures in the bottom ol a 
cave covers the floor a sa heavy layer, and a dog placed in 
the inUrior of the cave becomes stupefied by the narcotic gas; 
such gas-springs have been called k ‘ mofettes." Around them 
there is otten a deposit of sulphur, produced by oxidation of the 
sulphuretted hydrogen, and the rocks are bleached, softened 
and decomposed. White crusts ol alum, various sulphates, 
and sulphides such as p\ rites, also carbonates of soda and other 
bases, are formed bj; the action of the acid vapours oil the 
volcanic rocks. The final manifestation of volcanic activity 
in such a region may be the discharge ot heated waters, which 
have ascended from the deep-seated magma far below the 
surface, and make their appearance as groups of hot springs; 
these springs persist long alter the volcanoes which give rise to 
them have become quite extinct. 

It is now believed bv a large number of geologists and mining 
engineers that th<-.e ascending hot waters are of paramount im- 
portance in tile genesis ol some of the most import, ml tv]us of 
ore deposits. Analyses have proved that the igneous nicks o!ten 
contain distinct though very small quantities of tin* heave metals; 
it is also established beyond doubt that, veins of gold, silver, lead, 
tin and mercury most commonly occur in the vicinity ol intrusive 
igneous masses. At Steamboat, in Nevada, hot springs, piobably 
of magmatic origin, are forming, deposits of cinnabar. At ( ripple 
Creek, Colorado, and in many other places gold-bearing veins 
occur in and around inttusivc plugs oi igneous rock. 1 in ores 
in all parts ot the world are iound in association with tourmaline 
granites. In all cases tile veins bear evidence ot having been tilled 
from below by hot waters set free during the cooling ol the igni ous 
intrusions. Volcanic rovks are consequently the parent sources ol 
irufhy valuable mineral deposits, and the agency by which I hey 
wen- brought into tlu-ir present situations is the volatile juoducls 
discharged as the magma crvstallized. The process was no doubt 
a long one, and it is mosl probable that both steam and water 
took part in it. Above *05“ G. water is a gas under all pressures 
and the action is si 1 idly / wcuunitnlvlic ; below that temperature 
steam is changed to water by pressure and the action may be 
described as hydatoi;rnctU . The distinction is unessential, and in 
our ignorance of the temperatures ,md pressures prevailing at con- 
siderable depths we lack the means ot classification. In what con- 
dition the metallic ores are dissolved and by what reactions they 
are precipitated depends on many factors only partly understood. 
The tin ores are so often associated with minerals containing boron 
and lluorine that it is quite probable that they were combined 
with these elements in some way, but they were deposited in nearly 
all cases as oxides. Other gaseous substances, such as sulphuretted 
hydrogen, carbonic acid and hydrochloric acid, probably have 
an important part in dissolving certain metals; and the alkaline 
carbonates, sulphides and chlorides have been shown by experiment 
to act also as solvents. In these ore deposits not only the heavy 
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metals an* found, but often a much larger quantity of minerals 
such as calcite, barytes, fluorspar, quartz and tourmaline which 
serve? as a matrix or gangue, and have been deposited by the same 
agencies, and often at the same time as the valuable minerals. 

In their passage upwards and outwards through the rocks of 
the earth s crust, these gases and liquids not only deposit minerals 
in the fissures along which they ascend, but attack the surrounding 
locks and alter them in many ways. The granite or other plu tonic 
mass from which the vapours are derived is especially liable to these 
transformations, probably because it is at a high temperature, 
not having yet completely cooled down. Around the tin-bearing 
veins in gianite there is extensive replacement of feldspar and biotite 
by quart/, tourmaline and white micas (the last-named often rich 
in lithia). I11 this way certain types of altered granite are produced, 
such as gi risen ( q.v .) and schorl rock (sec Schorl). In the slates adja- 
cent to tin- tin veins tourmalini/ation also goes on, converting them 
into schorl-schists. The alteration of felspar into kaolin or china 
< lay is also a pneumatolytic process, and is often found along with 
tin veins or other types of mineral deposit; probably lx>th fluorine 
<md carbonic acid operated in this instance along with water. 
Equally common and important is the silicification of rocks near 
mineral \ t ins which carry gold, copper, lead and other metals. 
Granites and f visit c?s may be converted into hard clicrty masses 
of silica. Limestones undergo this transformation very readily; 
at the same time they are regarded as rocks very favourable to the 
deposition of ores. Probably Ihe great frequency with which 
they undergo silicification and other types of metasomatic replace- 
ment is one of the main causes of the abundance of valuable deposits 
in them. The process known as " propylit ization," which has 
extensively affected the andesites ol the Hungarian goldfields, 
is behoved to be also a consequence of the action oi pneumatolytic 
gases. The andesites change to dull, suit, greenish masses, and 
then* original minerals are to a large extent replaced by cpiartz, 
epidote, chlorite, seiicite and kaolin. Around granites intrusive 
into serp-’nt ine and other rocks containing much magnesia, there 
is often extensive “ steatisation." or the deposit of talc and steatite 
111 place ol the oiiginal minerals of the rock. Some of the apatite 
veins ol Panada and Norway accompany basic locks ol ihe gabbro 
group; it lias been argued that the apatite (which coni. tins phos- 
phorus and chloiine) was laid down by vapours or solutions contain- 
ing tlio-.e gases, winch may play a similar part in the basic rocks 
to that taken bv lluorine and boron in the pneumatolytic veins 
around granites. Jn the country rock around the veins scnpolito 
a lime alumina silicate, containing chlorine, uiten is substituted 
f 01 hme-lelspar, 

These extensive changes attending the fotmat ion of mineral 
veins aie by no means common phenomena but in many plutonic 
masses pneumatolytic action has contributed to the formation of 
pegmatites {q.v.). (J. S. I 7 .) 

PNEUMONIA (Gr. mer/joDi', lung), a term used for inflam- 
mation of the lung substance. Formerly the disease was 
divided into three varieties: (1) Acute Groupous or lobar 
pneumonia; (2) Catarrhal or Broncho-pneumonia; (3) Inter- 
stitial or Chronic pneumonia. 

1. Acute Croupous or Lobar Pneumonia (Pneumonic Fever) 
is now classed as an acute infective disease of the lung, char- 
acterized by fever and toxaemia, running a definite course and 
being the direct result of a specific micro-organism or micro- 
organisms. The micrococcus lanceolatus (pneumococcus, or 
diplococcus pneumoniae) of Friinkcl and Wojchsclbanm is 
present in a large number of cases in the bronchial secretions, 
in the affected lung and in the blood. 'Phis organism is also 
present in many other infective processes which may com- 
plicate or terminate lobar pneumonia, such as pericarditis, 
endocarditis, peritonitis &nd empyema. The bacillus pneu- 
moniae of Friedliindcr is also present in a proportion of eiises, 
but is probably not the cause of true lobar pneumonia. Various 
other organisms may be associated with these, but they are to 
be regarded as in the nature of a secondary invasion. Lobar 
pneumonia may be considered as an acute endemic disease of 
temperate climates, though epidemic forms have been de- 
scribed. It has a distinct seasonal incidence, being most 
frequent* in the winter and spring. Osier strongly supports the 
view that it is an infectious disease, quoting the outbreaks 
reported by W. L. Rodman of Frankfort, Kentucky, where 
in a prison of 735 inhabitants there were tt8 cases in one year; 
but direct contagion does not seem to be well proved, and it is 
undoubted that the pneumococcus is present in the fauces of 
numbers of healthy persons and seems to require a lowered 
power of resistance or other favouring condition for the pro- 
duction of an attack. • 


Lobar Pneumonia begins by the setting up of an acute m- 
flaifimatory process in the alveoli. The changes which take 
place in the lung are chiefly three. (1) Congestion, or engorge- 
ment, the blood-vessels being distended and the lung more 
voluminous and heavier than normal, and of dark red colour. 
Its air cells still contain air. (2) Red Hepatization , so called 
from its resemblance to liver tissue. In this stage there is 
poured into the air cells of the affected part an exudation con- 
sisting of amorphous fibrin together with epithelial cells and 
red and white blood corpuscles, the whole forming a viscid mass 
which occupies not only the cells but also the finer bronchi, and 
which speedily coagulates, causing the lung to become firmly 
consolidated. In this condition the cells arc entirely emptied 
of air, their blood-vessels are pressed upon by the exudation, 
and the lung substance, rendered brittle, sinks in water. The 
appearance of a section of the lung in this stage has been likened 
to that of red granite. It is to the character of the exudation, 
consisting largelv of coagulable fibrin, that the term croupous 
is due. (3) Grey Hepatization . In this stage the lung still re- 
tains its liver- like consistence, but its colour is now grey, not 
unlike the appearance of grey granite. This is due to the change 
taking place in the exudation, which undergoes resolution by a 
process of fatty degeneration, pus formation, liquefaction and 
ultimately absorption — so that in a comparatively short period 
the air vesicles get rid of their morbid contents and resume 
their normal function. During resolution the changes in the 
j exudate take place by a process of autolvsis or peptonization 
of the inflammatory products by unorganized ferments, absorp- 
tion taking place into the lymphatics and circulation. The 
absorbed exudate is mainly excreted by the kidneys, excess of 
nitrogen being found in the urine during this period. This is 
happily the termination of the majority of cases of lobar pneu- 
monia. One of the most remarkable phenomena is the rapidity 
with which the lung tissue clears up, and its freedom from 
alteration or from infiltration into the connective tissue as fre- 
quently takes place after broncho-pneumonia. When Absolution 
(Iocs not take place, death may occur from extension of the 
disease and subsequent toxaemia, from circulatory failure, 
from the formation of one or more abscesses or more rarely fjom 
gangrene of the lung or from the complication mentioned below. 
Chronic interstitial pneumonia is infrequent, following on the 
acute variety. The most frequent seat of pneuryonia is the 
base or lower lobes, but occasionally the apices are the only 
parts affected. The right lung is the most often attacked. •Pneu- 
monia may extend to the entire lung or it may affoct both 
lungs. Hie death-rate of acute lobar pneumonia in the chief 
London hospitals is 20 °' f) . With an organism so prevalent 
as the pneumococcus it follows that alcoholism, diabetes and 
other general diseases and intoxications must render the body 
liable to an attack. Males are more commonly attacked than 
females, and a previous attack seems to give a special liability 
to another. The incubation period of pneumonia is unknown; 
it is probably very short. 

The symptoms are generally well •marked from the beginning. 
The attack is usually ushered in by a rigor (or in children a con- 
vulsion), and the speedy development of the febrile condition, the 
temperature rising to a considerable degree - 101 0 to 104^ or more. 
The pulse is quickened, and there is a marked disturbance in the 
respiration, which is rapid, shallow and difficult, the rate being 
usually accelerated to some two or three times its normal amoulft. 
The lips are livid, and the fare has a dusky flush. Pain in the side 
is felt, especially should an amount of pleurisy be present, as is 
often the case. Cough is an early symptom. It is at first frequent 
and hacking, and is accompanied with a little tough colourless 
expectoration, which soon, however, becomes more copious and of 
a rusty red colour, either tenacious or frothy and liquid. Micro- 
scopically this consists mainly of epithelium, casts of the air cells 
and fine bronchi, together with granular matter, blood and pus 
corpuscles and haematoidin crystals. The micro-organisms usually 
present are the pneumococcus, Friedlander's bacillus, and sometimes 
the influenza bacillus. The following are the chief physical signs 
in the various stages of the disease. In the stage of congestion 
fine crackling or crepitation is heard over the affected area; some- 
times there #is very little change from the natural breathing. In 
the stage* of red hepatization the affected side of the chest is seen 
to expand less freely than the opposite side; there is dullness on 
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I>creiission, and increase of the vocal fremitus; while on ausculta- 
tion tile breath sounds are tubular or bronchial in character, \yth, 
it may be, some amount of line crepitation in certain parts. In 
the stage of grey hepatization the percussion note is ill dull and 
the breathing tubular, but crepitations of coarser quality than 
before are also audible. These various physical signs disappear 
more or less rapidly during convalescence. With the progress 
of the inllunimatioii the febrile symptoms and rapid breathing 
continue. The patient during the greater part of the disease lies 
on the back or on the affected side. The pitKe, which at lust was 
full, becomes small and soft owing to the interruption to the 
pulmonarv circulation. Occasionally slight jaundue is present, 
due probublv to a similar cause. The urine is scanty, sometimes 
albuminous, and its chlorides are diminished. In favourable cases, 
however severe, there grnoially occius after six or eight days a 
distinct ciisis, marked by a xapid tall of the temperature: accom- 
panied -with perspiration and with a copious discharge of litliatcs 
in the urine. Although no material change is as yet noticed in 
the physical signs, the patient breathes more easily, sleep returns, 
and convalescence advances rapidly in the majority of instances. 
In unfavourable cases death may take plate either from the extent 
of the intlammatory action, especially if the pneumonia is double, 
from exnsMvc fever, from failure of the heart’s action or general 
strength at about the period of the crisis, or again from the disease 
assuming from the lirst a low adynamic form with delirium and 
with scanty expectoration ot greenish or " prune juice* ” appear- 
ance, biiLh cases are seen in persons worn out in strength, in the 
aged, mid especially in the intemperate. 

Iln* complications of acute pneumonia are pleurisy, which is 
practically inevitably present, empyema (in which the pneumococcus 
i> trequentlv present and occasionally the streptococcus), peri- 
carditis and endocarditis both due to septic poisoning, while perhaps 
the most serious complication is meningitis, which is responsible 
for a large percentage of the fatal cases. 'The pneumococcus has 
been found m the exudate. Secondary pneumonias chiefly follow 
the specitie fevers, as diphtheria, enteric lever, meadrs and inllucnza, 
and are the result of a direct poisoning. 1 lacteriologicallv a number 
of diltercnt organisms have been found, together with the specific 
microbe of the pnmaiv disease; the striking features of primary 
lobar pneumonia arc often masked in these types. 

The treatment of acute pneumonia has of late undergone n 
marked change, and may be divided into 3 beads : (t) General 
hygienic* treatment; (2) the treatment of special swnptoms: 
(3) treatment by vaccines and sera. The same treatment of 
absolute rest should be carried out as in enteric fever; this 
absolute rest is necessary to limit the auto inoculation by tin: 
absorption of toxins. Fresh air in abundance and even open- 
air treatment if possible has been attended with good results. 
Tee poultices over the affected part are useful in the relief of 
pain, while tepid sponging and tepid or e\ en cold baths may 
he lrgcly given, and the patient’.; strength supported by milk, 
soups tyid other light forms of nourishment. Stimulants ma\ 
be called for, and stryi br.inc and digitalin are the most valu- 
able; disinfection of the sputum should be systematically 
carried out. Many trials have been made with antipneumo- 
coccic serum, but it has not been shown to ha\ e a very 
marked effect in cutting short the disease. The polyvalent 
serum of Rbrner has given the best results. Much more favour- 
aide results have been obtained from the use of a vaccine. The 
results of vaccine treatment obtained by Boeilke in 30 cases of 
severe pneumonia and one case of pneumococi ic endocarditis 
are encouraging. The vaCcine, to produce the best effects, 
should be made from the patient’s own pneumococcus, as it is 
evident there are dillcrent strains of pneumococci, the doses 
(5 to 50 million dead pneumococci) being regulated by the 
guidance of the opsonic index. The objection to the prepara- 
tion of the vaccine from the patient s own organisms is the 
time (several da\s) which is required, valuable time being 
thereby lost; but the results are much more certain than with 
the use of a “ stock 0 varcinc. 

2. Hruncho- Pneumonia (Catarrhal or Lobular-Pneumonia or 
Capillary Bronchitis). An arute form of lobular pneumonia 
has been described, having all the characters of acute lobar 
pneumonia except that the pneumonic patches art: disseminated. 
The term “ broncho-pneumonia ” is however here used to 
denote a widespread catarrhal inflammation of the smaller 
bronchi which spreads in places to the alveoli and produces 
consolidation. All forms of broncho-pneumonia* depend on 
the invasion of the lung by micro-organisms. No one organism 


has however been constantly found which can be said to be 
specific, as in lobar pneumonia: the influenza bacillus, micro- 
coccus cutarrhalis, pneumococcus, Friedliimltr’s bacillus and 
various staphylococci having been found. John Kyrc, in 
Allbutt’s System of Medicine , gives 62 % of mixed infection in 
the cases investigated by him. Broncho-pneumonia may occur 
as an acute primary affection in children, but is more usually 
secondary. It may be a sequence of infectious fevers, measles,, 
diphtheria, whooping cough, scarlet fever and sometimes typhoid 
lever. In these it forms a frequent and olten a latal com- 
plication. The large majority of the fatal cases arc those of 
early childhood. In adults it may follow influenza or com- 
plicate chronic Bright’s disease or various other disorders. 
Broncho-pneumonia also may follow operations on the mouth 
or trachea, or the inhalation of foreign bodies into the trachea. 
It is a irequent complication of pulmonary tubi-rculosis. 

The following changes take place in the lung : at first the 
affected patches are dense, non-crepitant, with a hluish-red 
appearance tending to become grey or yellow. Under the 
microscope the air \csicles and finer bronchi are crowded with 
cells, the result of the inflammatory process, but there is no 
fibrinous exudation such as is present in croupous pneumonia. 
In favourable cases resolution takes place b\ fatty degenera- 
tion, liquefaction, and absorption of the cells, but on the other 
hand they may undergo caseous degenerative < hanges, abscesses 
may form, or a condition of chronic interstitial pneumonia be 
developed, in both of which eases the condition passes into one 
of pulmonary tuberculosis. Evidence of previous bronchitis 
is usually present in the lungs affected with catarrhal pneu- 
monia. I11 the great majority of instances catarrhal pneu- 
monia occurs as an accompaniment or sequel ol bronchitis, either 
from the inflammation passing from the finer bronchi to the 
pulmonary air vesicles, or from its affecting portions of lung 
which hav e undergone collapse. 

'l‘he .symptoms characterizing the onset ol catarrhal pneumonia 
in its more nctilt* form are tin* ocem rem e Turing an a* tack of 
bronchitis or the convalescence trom measles or whoopin'* rough, 
of a MidUeii ami marked elevation of temperature, tog/* flier with 
a quickened pulse a^id increased difficulty in breathing. The 
cough becomes short and painful, and there is little or no expectora- 
tion. The physical signs aic not distinct, In mg mixed up with those 
of the antecedent broia liitis; but, should the pneumonia be exten- 
sive, there may be an impaired percussion note with tubular breath- 
ing and some bronchophony. 1 lyspnoea may be present in a marked 
degree; and death frequently occurs from paralysis of the heart, 
i honcho-pneumonia is a serious disease, the death-rate in children 
under live lias been estimated at qo to 50 " 0 . 

The treatment of bronchopneumonia is mainly symptomatic. 
At the outset a mild purgative is given, and should the secre- 
tion accumulate in the bronchial tubes an emetic is usclul. 
Tnhalati ons are useful to relieve the rough, find circulatory 
stimulants such as str\ cluiiiu: are valuable, together with bella- 
donna find oxygen. W hen orthopnoca and lividity are present, 
with distension of the right heart, venesection is nco<ssary. 
The treatment of broncho- pneumonia by serum and vaccines 
is not so successful as in lobar pneumonia, ow r ing to the difficulty 
of ascertaining the precise bacterial infection. The great 
danger of broncho-pneumonia is thti subsequent development 
of pulmonary tuberculosis. 

3. Chronic Interstitial Pneumonia (Cirrhosis of the Lung) 
is a fibroid change in the lung, chiefly affecting the fibrous 
stroma, and may be either local or diffuse. The changes pro- 
duced in the lung by this disease are marked chiefly by the 
growth of nucleated fibroid tissue around the walls of the bronchi 
and vessels, and in the intcrvcsiculur septa, which proceeds to 
such an extent as to invade and obliterate the air cells. The 
lung, which is at first enlarged, becomes shrunken, dense in 
texture and solid, any unaffected portions being emphyse- 
matous; the bronchi are dilated, the pleura thickened, and the 
lung substance often deeply pigmented, especially in the case 
of miners, who fire apL to suffer from this disease. The other 
lung is alw ays greatly enlarged and cjislended irom emphysema; 
the heart becomes hypertrophied, particularly the right ven- 
tricle; and there may be marked atheromatous changes in the 



PNOM-PENH — POB&DONOSTSEV 8 7 1 


blood vessels. Later the lung becomes converted into a scries 
ot bronchieetatic cavities. This condition is usually present to 
a greater or less degree in almost all chronic diseases of the lungs 
and bronchi, but it is specially apt to arise in an extensive form 
from pre-existing catarrhal pneumonia, and not infrequently 
occurs in connexion with occupations which necessitate the 
habitual inhalation of particles of dust, such as those of col- 
liers, tlax dressers, stonemasons, millers, &c., to which the 
term pneumonokoniosis is now applied (including anthracosis, 
siderosis < halit osis and the so-called “ grinder's rot ”). 

The symptoms arc very similar to Ihoso of chronic phthisis (sec 
Tubekcci osis), especially increasing difficulty of breathing, particu- 
larly on t \ertion, cough either dry or with cxpectoiation, some 
times copious and fetid. In the case of coal-miners the sputum is 
Nut k from containing carbonaceous matter. The physical signs 
are deficit nt expansion of flu* affected side— the disrtise being 
mostly confined to one lung -increasing dullness on percussion, 
tubular bo-athing and moist sounds. As the disease progresses 
retraction of the side becomes manifest, and the heart and liver 
i:i:iv be displaced. Ultimately tin* condition, both as regards 
physical signs and symptoms, takes the characters of the later 
.t.i ;os ol pulmonary phthisis with colliquative symptoms, in- 
< rea-iing < maci.it ion and death. Occasionally dropsy is present 
trom the heart becoming affected in the course ol the disease, 
fhe malady is usually of long duration, many cases remaining 
lor year-, in a stationary condition and even undergoing temporary 
impio\ ement in mild weather, Imt the tendency is oil the whole 
do\. nuai d. 

S e Allbutt and Rollesfon, System of Medicine (io<>o); K. \V. Allen, 
Ibui/ar Thera f>v and the Opsonic Methoit of Treatment (190JS); 
Osier, Tmctice of Medumr (1909); The J i nntitionrr (May 190N); 
(Itnual formal (Jan. 1908); American Journal of Medical Si inter 
(Jan. 19* >8); \V. C. Bo.sanquet and J. Eyre, rums, Vaninrs and 
/’<•> ines (njou). 

PNOM-PENH, a town of French Indo-China, capital, since 
1 Sub, of the protectorate of Cambodia anil scat of the resident- 
superior. Pop. about ffo,ooo, consisting of Cambodians, An- 
namese, Chinese, Malays, Indians and about ffoo Europeans. 
It is situated on the Mekong about. 175 m. from its mouth at 
the point where it divides into two arms and is joined by the 
branch connecting it with the great lake ( 1 ‘onle-Sap). Its 
position makes it. the market for the products of Cambodia, 
Laos, Upper Burma and part of Siam (dried iish, rice, cotton, 
indigo, cardamoms, &<:.). The town is lighted by electricity. | 
The pal. ice ol the king of Cambodia occupies a large space in j 
the Cambodian quarter. The town gets its name from the i 
Pnom, a central hill surmounted by an ancient pagoda. 

PO (ane. /'adits, Gr. lbhSos), a river of northern Ttaly, and 
the largest in the whole country, with a total length of about 
310 m. direct from the source to the mouth, but, including its 
many windings, ui some 1 7 m. The navigable portion from 
('aside Monterrato to the mouth is 557 in.; the minimum width 
ot this portion (>56 it., and its minimum depth 7 ft. Owing 
to the prevalence of shallows and sandbanks, navigation is 
difficult. 

The Po is the dominating factor in north Italian geography, 
north Italy practically consisting of the Po basin, with the sur- 
rounding slopes of the Alps and Apennines. For a description 
of its course, and a list of its principal tributaries (see Italy). 
The area of its basin, which included portions of Switzerland 
and Austria, is estimated at 2(>,7<>8 sq. m. 

In the lust :i in. oi its course, down to Kcvcllo (west of Snluzzo), 
the Po descends no less than 5 2 50 it., or a fall ol 473:1 coo, iorining 
a very remarkable contrast to its lall lower down. From flu* con- 
ilinnccof the Ticino its tall is about 0*3:1000; irom tlu* beginning 
uf the delta below Ferrara, o*oS : 1000. At Turin it lias an average 
width oi 400 to 415 ft., a mean depth of 3I to 5 A ft., and a velocity 
id 1 to 3 It. in the second. The mean depth from the confluence 
4 it the Ticino (altitude 217 ft.) downwards is o <0 15 It. The river 
is embanked from Piacenza, and continuously irom Cremona, 
tlu* total length ot the embankments exceeding boo m. Owing to 
its confinement between these high banks, and to the great amount 
ot sedimentary matter which the river brings down with it, its bed 
has been gradually raised, so that in its lower course it is in many 
places above the level of the surrounding country. A result ol 
coniimng the stream between its containing banks is the rapid 
growth of the delta. Loinbardini calculated that the annual 
increase in the area of the Po delta during the period 1300 to lboo 
amounted to 127 acres; but during the period moo to iSp> it rose 
to 32 \ acres. Mannelli estimated that betwten the years 1.S23 


and 1893 the annual increase was at the average rate of 173 to 
i 75 # acrcs, and the total accretion at about 20 sq. ill.; and the total 
area ot inundated land north and south of the delta at nearly 
bo sq. nt. 1 He further estimated that the Po della Maestra advances 
282 ft. annually, the Po dellc 'folk* 202 it., the Po della Gnocca 
1*1 A ft., and the Po < li Coro 250 ft. 'fhe low ground between 
the lower Po and the lower Adige and the sea is known as Folesinc, 
a name the derivation of which is much discussed. It is generally 
applied only to the province of Kovigo, but is sometimes extended 
to the neighbourhood of Adria and Ferrara. All along its course 
from Chivasso (below Turin) down to the delta the river is con- 
nected with several of its tributaries by canals, and at the same time 
other canals connect the tributaries and carry off their waters and 
file waters of the Po purely for purposes of irrigation. 

The researches of Helbig (Die Italiker in der Po-Khene, Leipzig, 
1879) show that the lower valley of the Po was at an early period 
occupied by people of the Palaeolithic and Neolithic stages of 
civilization, who built houses on piles along the swampy borders 
ot the streams. It is possible that even they may have begun by 
crude dikes the great system by which the waters are now con- 
trolled; at least it is certain that these works date their origin from 
pro- Roman antiquity. Pliny refers them to the Etruscans. The 
reclaiming and protecting of the riparian lands went on rapidly 
under the Romans, and in several places the rectangular divisions 
of the ground, still remarkably distinct, show the military character 
of some ol the agricultural colonies. During the time oi the bar- 
barian invasions much of tin* protei tive system was allowed to kill 
into decay; buL the latter part ot the middle ages saw the works 
resumed with great energy, so that the main features of the present 
arrangement were in existence by the close of the 15th century. 

Ilu* earlier Roman writers speak ot the region between the 
northern boundaries ot Etruria and Umbria and the Alps as Gallia 
Cisalpina. It was separate from Italy proper, the Arsis lirst and 
then the Rubicon being the boundary on the east, and the Arnus 
the boundary on the west, so that, lor example, Luca remained out- 
side the boundaries ol Italy proper, even 111 .Sc* n.e. Ruinanization 
had, however, progressed considerably; the foundation of colo- 
nies and the construction of roads had gone on during the 2nd 
century, and the whole district as tar as the Pad us was given 
♦he Roman franchise in So n.c\, while the Trunspadunes received 
Latin rights, and were fully enfranchised forty years later. Cis- 
alpine Gaul was apparently formed into a province by Sulla in 
81 ii. c. and continued to be so until the fall ol the Republic. 

1 he Ligurian name ot the Po was Bod incus or Bodeiicus, i.e, 
the bottomless. Ilu- name I’adus was taken (torn the l\ 4 ts or the 
Yeneti. Thus we Imd Bodineomagus as a town name (Industria) 
on the upper course, unei IluSda (Padua, Cahill. 05, 7) as a name 
of one of the mouths of the liver. The name ’Hyidai’ds (Fri- 
danus) el Gre*e*k poetry was identified with it at a comparatively 
late period. 

POACH (probably from Fr. f'ocfu\ bag, or Eng. “poke,” 
thrust into), to trespass on private property in pursuit of game 
or fish; also, generally, to eat eh game or fish by means or at 
times not permitted by the law, or in an unsportsmanlike 
manner (see Game Laws). The et ymology is rather obscure, but 
as used in the independent sense of “ poaching ” an egg, i.e. 
cooking bv breaking into boiling water, the word appears to 
be from the same original. 

POB&DONOSTSEV, CONSTANTINE PETROVICH (1S27- 
1907), Russian jurist, state official, and writer on philosophical 
and literary subjects. Born in Moscow in 1827, he studied at 
the School of Law in St Petersburg, and entered the public 
service as an official in one of the Moscow departments of the 
senate. From iSffo to 1805 he ua$ professor of Russian civil 
law in the Moscow University, and instructed the sons of Alex- 
ander II. in the theory of law and administration. I11 i8ff 8 
he became a senator in St Petersburg, in 1872 a member of the 
council of the empire, and in 1880 chief procurator of the Holy 
Synod. He always showed himself an uncompr ising Con- 
servative, and never shrank from expressing boldly his opinions. 
Consequently in the so-called Liberal camp he was always 
denounced an an “ obscurantist ” and an enemy of progress. 
In the early years of the reign of Alexander IL (1855 -1881), 
Pobedonostsev maintained, through keeping aloof from the 
Slavophils, that Occidental institutions were radically bad in 
themselves and totally inapplicable to Russia. Parliamentary 
methods of administration, modern judicial organization and 
procedure, trial by jury, freedom of the press, secular education 
— these were among the principal objects of his aversion, lie 

1 Sec G. lyarinclli, in Alii inst. veneto sci., Sth series, vol. viii. 
(1S00-1.S97) ; and “ L’Accrescimcnlo del Delta del Po ncl Secolo 
XIX.,” in Riv. Georg, ltal. (i8o.s), vol. \. 
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subjected all of them to a severe analysis in his Reflections of a 
Russian Statesman (English by R. C. Long, London, 1898). 
To these dangerous products of Occidental rationalism he 
found a counterpoise in popular vis iner/iae , and in the respect of 
the masses for institutions developed slow l v and automatically 
during the past centuries of national life. Among the practical 
deductions drawn from these premisses is the necessity of pre- 
serving the autocratic power, and of fostering among the people 
the traditional veneration for the ritual of the national Church. 
In the sphere of practical politics he exercised considerable 
influence by inspiring and encouraging the Russification policy 
of Alexander III. (1881-1804). which found expression in an 
administrative Nationalist propaganda and led to a good deal 
of religious persecution. After the death of Alexander I IT. he 
lost much of his inlluencc, for Nicholas II., while clinging to 
his father’s Russification policy and even extending it to Tin- 
land, disliked the idea of systematic religious persecution, and 
was not wholly averse from the partial emancipation of the 
Russian Church from civil control. During the revolutionary 
tumult which followed the disastrous war with Japan Pobe- 
donostsev. being nearly 80 years of age, retired from public 
affairs. He died on the 23rd of March 1007. 

POCHARD, Pot KARO, or Poki'R , 1 * * names properlv belonging 
to the male of a species of duck (the female of which is known 
as the Punbird),*the Anas jerina of Linnaeus, and Xyroca ferina 
of later ornithologists — but names very often applied by writers 
in a general way t > most of the group or sub-family Futigulinae, 
nun mrtlv called Diving or Sea-i hicks (see Di ck). The Pochard 
in full plumage is a \ erv handsome bird, with a enpperv-red 
h *ad, on the sides of which sparkle the ruby iridcs of his eyes, 
relieved bv the greyish-blue of the basal half of his broad bill, 
and the deep black of his breast, while his back and Hanks 
appear of a light grew being really of a dull white closely barred 
bv fine undulating black lines. The tail-coverts both above 
and b; low* are black, the quill feathers brownish-black, and the 
lower su#‘‘ toe of a dull w hite. The Ounbird has the head and 
neck reddish-brown, with ill-defined whitish patches on the 
cheeks and chin ; tl>? back and upper tail-coverts are dull brown, 
and the rest of the plumage, except the lower tail-covert. s, which 
are* brownish-grey, resembles that of the Pochard. This 
species is very abundant in many parts of Europe, northern 
Asia, and North America, generally frequenting in winter the 
larger open waters, and extending its migrations to Parhary 
and TJgypt, but in summer retiring northward and inland to 
breed. .The American Pochard is slightly larger, has yellow- 
eyes, and is now regarded as specifically distinct under the 
name of Xyroca americann ; but Americ a lias a perfectly distinct 
though allied species in the celebrated canvas-back duck, 
N. vailisneridy a much larger bird, with a longer, higher and 
narrower bill, which has no blue at the base, and, though 
the plumage of both, cspcriallv in the females, is verv similar, 
the: male eanvas-baek has a darker head, and the black lines 
on the hack and flanks are much broken lip and farther 
asunder, so that the effect is to give these parts a much 
lighter colour, and from this has arisen the bird’s common 
though fanciful name. Its scientific epithet is derived from 
the fresh-water plant, a species of Yallismria. usually known 
as “ wild celery,” from feeding on which its flesh is believed to 
acquire the delicate flavour that is held in so great a repute. 
The Pochard and Dunbird in Europe are in much request for 
the table (as the German name of the species, Tafelente, testi- 
fies) when they frequent fresh-water; birds killed on the sea- 
coast arc so rank as to be almost worthless. 

Among other species nearly allied to the Pochard that frequent 
the northern hemisphere may be mentioned the Scaup Duck, 
Fuligula marilcty with its American representative h\ ajfinis , in 


1 The derivation of these words, in the first of which the ch is 
pronounced hard (though Dr Johnson made it: soft), and the o 

in all of them generally long, is very uncertain. Cot grave has 
pocheculicr (modern French poche-cuillcr), which he renders 

“ Shoueler," nowadays the name of a kind of duck, but^ in his time 

meaning the bird we commonly call Spoonbill (</.<\). Littre gives 
pochard as a popular French word signifying drunkard. 


both of which the male has the head black, glossed with blue or 
green; but these are nearly always uneatable fmm the nature of 
their food, which is mostly gathered at low title on the “ scaups " 
or “ scalps,” — as the banks on which mussels and other marine 
molluscs grow are in many places termed. Then there art* the 
Tufted Duck, /*’. cristata — black with a crest ami white flanks - 
and its American equivalent F. cotlaris , and the \\ lute- eyed Pochard, 
F. nyroca, and the Red crested Pochard, F.mjma- both peculiar 
to the Old World, and well known in India. In the southern hemi- 
sphere the genus is represented by three species, F. capensis, M 
australis and F. novae -zeal an diae , whose respective names indicate 
the country each inhabits, and in South America exists a some- 
what divergent form which lias been placed in a distinct genus as 
Metopiana peposaca. 

Generally classed with the Fuligulinae is the small group known 
as the Fillers, which differ from them in several lespects : the bulb 
at the base of the trachea in the male, so largely developed in the 
members ^>f the genus Fuligula, is here much smaller and wholly 
of bone; the males take a much longer time. tw r o or even three years, 
to attain their full plumage, and some of the feathers on the head, 
when that plumage is completed, aie always stiff, glistening and of 
a peculiar pale green colour. This little group of hardly more 
than halt a dozen species may be fairly considered to form a separate 
genus under the name of Somatcria. Many authors indeed have — 
unjustifiably, as it seems to the present writer broken it up into 
three or four genera. The well-known Eider, S. multissima, is the 
largest of this group, anil, beautiful as it is, is 1 xcelled in beauty 
by the King Duck, 5 , spcctabihs, and the little 8. stdlcri . A most 
interesting form generally, but obviously in cti«»r, placed among 
them, is the Logger-head, Racehorse or Steamer Dark, ]\t icruptei us 
(or more probably Tachvcres) ciuereus of Chile, tin Falkland Islands 
and Straits of Magellan — nearly as latge as a tame goose, and 
subject to the, so Jar as known, unique peiuliaiitv of losing its 
power of flight after .reai hi ng maturity. Its habits have been 
well described by C. Darwin in his journal tf Researches, and 
its anatomy is the subject of an excellent pap< r in the Zoologi- 
cal Society’s J nnisactious (vii. 493 <501, pis. lvni. lxii.) by R. O. 
Cunningham. (A. N.) 

POCKET, a small bag, particularly a bag-like receptacle 
either fastened to or inserted in an article ol clothing. As a 
measure of rapacity “ pocket ” is now only list'd for hops; it 
equals 1 bX lb. The word appears in M id. Log. as pohet, and 
is taken from a Norman diminutive of 0 . Er. poke, pouque , mod. 
pache , ef. “pouch.” The form “poke” is now only used 
dialectically, or in such proverbial sayings as a “ pig in a poke,” 
and possibly in the* 4 * poke-bonnet,” the coal-scuttle bonnet 
fashionable during the first part of the TQth century, and now 
worn by the female members of the Salvation Army; more 
probably the name of the bonnet is connected with “ poke,” 
to thrust forward, dig. The origin of this is obscure. Dutch 
lias pohen , pooh, a dagger; Swedish pah , a stick. 

POCKET-GOPHER (i.e. pouched rat), the name of a group 
of, chiefly North, American rat-like rodents, characterized 
by the possession of large cheek- pouches, the openings of 
which are external to the mouth; while their inner surface 
is lined with fur. The cheek-teeth, which comprise two pairs 
of premolars and throe of molars in each jawq are in the form 
of simple prisms of enamel, which do not develop roots. The 
fore and hind limbs are of approximately equal length, but the 
second and third front-claws are greatly enlarged, and all the 
claws are furnished at the base with bristles. The eyes are 
small, and the external ears rudimentary. 

Pocket -gophers, which fvpify a faiftily, the Gcnmyidae, spend 
the whole ol their lime mulct ground, and sire specially organ 
Jor such a mode of existence, their powerful claws being 
adapted for digging, while the bristles on the toes prevent the earl it 
from passing between them. The upper incisor teeth are employed 
to loosen the ground, like a fork; and the little rodents are able 
to move both bat kw.it ds and toiwaids in their runs. The cheek 
pouches are employed solely in carrying food, which consists largely 
of roots. In tin' typical genus Geomys tin* upper incisors are grooved, 
but in 1 he allied Thomomys they are smooth. Tile common pocket- 
gopher, Geomys bursaruts, of the Mississippi valley measures about 
8 in. in length, with a tail of between 2 and s in.; its colour being 
rufous brown and greyish beneath. A well-known representative 
of the second genus is Thomomvs talpoides, which is considerably 
smaller than the former. To the farmer and tin* girdener pocket- 
gophers are an unmitigated source of annoyance. (See Rodkntia.) 

POCKET-MOUSE, the name of a number of small jerboa-like, 
chiefly North, American rodents belonging to the family G co- 
rny ulae, and constituting the genus Prrognathus and Ileteromys, 
They are nearly allied to the American kangaroo-rats (see 
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Kangaroo-rat), but differ in having rooted molar teeth. The 
typical pocket-mouse P. fasciatus , which is a native of Mon- 
tana, Missouri, and Wyoming, is a sandy-coloured rodent 
marked with black lines above and with white beneath, and 
measuring about 6 in. in length, this length being equally divided 
between the head and body and the tail. (See Rodentia.) 

POCOCK, SIR GEORGE (1706-1792), British admiral, son 
of Thomas Pocock, chaplain in the navy, was born on the 6th 
of March 1706, and entered the navy under the protection of 
his maternal uncle, Captain Streynsham Master (16182-1724), 
in the ‘ l Supcrbc ” in T718. He became lieutenant in April 
1725, commander in 1733, and post-captain in 1738. After 
serving in the West Indies he was sent to the East Indies in 
T75.I as captain of the Cumberland ” (5.8) with Rear-Admiral 
Charles Watson (1714-1757). Watson's squadron c*o-opcrated 
with Clive in the conquest of Bengal. Jn 1755 Pocock became 
rear admiral, and was promoted vice-admiral in T756. Oil the 
death of Watson he took the command of the naval forces in 
the eastern seas. In 1758 he was joined by Commodore Charles 
Stccvcn-* (d. 1 76i) l but the reinforcement only raised the squadron 
to seven small lino-of-battle ships. War being now in pro- 
gress between Prance and England the French sent a naval 
force from their islands in the Indian Ocean into the Bay of 
Bengal to the assistance of Pondicherry. To intercept the 
arrival of these reinforcements for the enemy now became 
the object of Pocock. The French force was indeed of less 
intrinsic strength than his own. Count D'Aehe (1700? 1775), 
who commanded, had to make up his line by including several 
Indiamen, which were only armed merchant ships. Yet the 
number of the French was superior and Pocock was required 
bv the practice of his time to light by the old official lighting 
instructions. He had to bring his ships into action in a line 
with the enemy, ami to preserve his formation while the en- 
gagement lasted. All Pocock ’s encounters with D'Aehe were 
indecisive. The first battle, on the 20th of April 1758, failed to 
prevent the Frenchmen from reaching Pondicherry. After a 
second and more severe engagement on the 3rd of August, 
the French admiral returned to the Mauritius, and when the 
monsoon set in Pocock went round to Bombay. He was back 
early in spring, but the French admiral did not return to the 
Bay of Bengal till September. Again Pocock was unable to 
prevent his opponent from reaching Pondicherry, and a well- 
contested battle between them on the 10th of September 1751; 
proved again indecisive. The French government was nearly 
bankrupt, and D'Aehe could get no stores for his squadron, 
lie was compelled to return to the islands, and the English ; 
were left in possession of the Coromandel and Malabar coasts, j 
Pocock went home in j 760, and in jjfn was made Knight of the j 
Bath and admiral. In 17 02 he was appointed to the com- 
mand of the naval forces in the combined expedition which took j 
Havana. The siege, which began on the 7th of June, and 
lasted till the 13th of August, was rendered deadly by the climate. 
The final victory was largely attributable to the vigorous and 
intelligent aid which Pocock gave to the troops. Ilis share in 
the prize money was no less than £122,697. On his return to 
England Pocock is saief to have l>ccn disappointed because 
another officer. Sir (Earles Saunders (1713 1775), was cliosen 
in preference to himself as a member of the admiralty board, 
and to have resigned in consequence. It is certain that he re- 
signed his commission in 17GO. He died on the 3rd of April 
1792. Ilis monument is in Westminster Abbey. 

POCOCKE, EDWARD (1604 jOoi), English Orientalist and 
biblical scholar, was born in 1604, the son of a Berkshire clergy- 
man, and received his education at the free school of Thame in 
Oxfordshire and at Cm pus (Kristi College, Oxford (scholar in 
1620, fellow in 1628). The iirstfruit of his studies was an edition 
from a Bodleian MS. of the four New Testament epistles (2 Peter, 

2 and 3 John, Jude) which were not in the old Syriac canon, and 
were not contained in European editions of the Peshito. This 
was published at Leiden iwt the instigation of G. Vossius in 1630, 
and in the same year Poeorke sailed for Aleppo as chaplain to the 
English factory. At Aleppo he made himsilf a profound Arabic 
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scholar, and collected many valuable MSS. At this time Wm. 
Lalid was bishop of London and chancellor of the university of 
Oxford, and Pococke became known to him as one who could 
help his schemes for enriching the university. Laud founded 
&n Arabic chair at Oxford, and invited Pococke home to fill it, 
and he entered on his duties on the 10th of August 1636; but 
next: summer he sailed again for Constantinople to prosecute 
further studies and collect more books, and remained there for 
about three years. When he returned to England Laud was in 
the Tower, but had taken the precaution to place the Arabic 
chair on a permanent footing. Pococke does not seem to have 
been an extreme churchman or to have meddled actively in 
politics. Ilis rare scholarship and personal qualities raised him 
up influential friends among t he opposite party, foremost among 
these being John Selden and John Owen. Through their offices 
he was even advanced in 1648 to the chair of Hebrew, though as 
he could not take the engagement of 1649 he lost the emoluments 
of the post soon after, and did not recover them till the Restora- 
tion. These cares seriously hampered Pococke in his studies, as 
he complains in the preface to his Eutychius ; he seems to have 
felt most deeply the attempts to remove him from his parish of 
Childrey, a college living which he had accepted in 1643. In 
1649 he published the Specimen historiae arabum , a short 
account of the origin and manners of the Arabs, taken from 
Uaihebraeus ( Abulfaragius), with notes from a vast number of 
MS. sources which arc still valuable. This was followed in 1655 
bv the Porta Masts , extracts from the Arabic commentary of 
Maimonides on the Mishna, with translation and very learned 
notes; and in 1656 by the annals of Eutychius in Arabic and 
Latin. He also gave* active assistance to Brian Walton’s poly- 
glot bi bio, and the preface to the various readings of the Arabic 
Pentateuch is from his bund. After the Restoration Pococke ’s 
political and pecuniary troubles were removed, but the reception 
of his Magnum opus - a complete edit ion of the Arabic history of 
Barhebraeus (dreg. Abnl/arugii hisioria compendia. :a dynastia - 
rum), w'hich he dedicated to the king in j 663, showed thfft the new 
order of things was not very favourable to profound scholarship. 
After this his most important works were at Lexicon hrpiaglotton 
(lOOo) and English commentaries cm Micah (1677), Malachi 
( 1677 ),llosea( 1685) and Joel (1691), which are still worth reading. 
An Arabic translation of Grotiuss l)e veritate , which appeared in 
1600, may also be mentioned as a proof of Pocockt;\s interest in 
the propagation of Christianity in the East. This was an old 
plan, whit'll he had talked over with Grot ins at Paris on f^s w r ay 
Luck from Constant inople. Pococke married in j 646, and died in 
1691. One of his sons, Edward (1648-1727), published several 
contributions to Arabic literature a fragment of Ahdallatif's 
description of Egypt and the Philosophus autodidactus of Ibn 
Tu fail. 

The theological woiks of pococke were collected, in two volumes, 
in 1740, wi tli a curious account of his litc and writings by L. Twells. 

PODEBRAD, GEORGE OF (1420- 1471), king of Bohemia, was 
the son of Victoria of Kunstat and Podcbrad, a Bohemian noble- 
man, who was one of the leaders o^ the “ Orphans ” or modern 
Taborites during the Hussite wars. George himself as a bov of 
fourteen took part in the great battle of Lipan, which marks the 
downfall of the more advanced Taborites. Early in life, as one 
of the leaders of the Calixtino party, lie defeated the Austrian 
troops of the German King Albert II., son-in-law and successor 
of King Sigismund. He soon became a prominent member of 
the national or Calixtine party, and after the death of Ptacek of 
Pirkslein its leader. During the minority of Ladislas, son of 
Albert, who was born after his father’s death, Bohemia was 
divided into tw r o parties -the Romanist or Austrian one, led by 
Ulrich von Rosenberg (1403 1462), and the national one, led by 
Podcbrad. After various attempts at reconciliation, Podcbrad 
decided to appeal to the force of arms. He gradually raised an 
armed force in north-eastern Bohemia, where the Calixtine cause 
had most adherents and where his ancestral castle was situated. 
With this army, consisting of about 9000 men, he marched in 
1448 from fcutna Hora to Prague, and obtained possession of the 
capital almost without resistance. Civil war, however, broke 
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out, but Podebrad succeeded in defeating the Romanist nobles. 
In 1451 the emperor Frederick LI I., as guardian of the young 
king Ladislas, entrusted Podebrad with the administration ot 
Bohemia. In the same year a Diet, assembled at Prague, also 
conferred on Podebrad the regency. The struggle of the Bohe- 
mians against Rome continued uninterruptedh , and the position 
of Podebrad became a very dithcult one when the young king 
Ladislas, who was crowned in 1453, expressed his sympathies 
lor the Roman Church, 'though lie had recognized the compacts 
and the ancient privileges of Bohemia. In j 457 King Ladislas 
died suddenly, and public opinion from an earlv period 
accused Podebrad of having poisoned him. The Bohemian 
historian, Palackv, fiftv years ago thoroughly disproved this 
accusation, and, though it has recently been revived bv German 
historians, it must undoubtedly be considered as a calumny. 
On the 27th ot February 145S the estates of Bohemia unani- 
mously chose Podebrad as king; even the adherents of the 
Austrian partv voted for him, not wishing at that moment to 
oppose the popular feeling, which demanded the election of a 
national sovereign. A year after the accession of Podebrad 
Pius II. (Aeneas Sylvius) became pope, and his incessant hostility 
proved one of the most serious obstacles to Podebrad s rule. 
Though he rejected the demand of the pope, who wished him to 
consent to the Volition of the compacts, he endeavoured to 
currv favour with the Roman see by punishing severely all the 
mon* advanced opponents of papacy in Bohemia. Podebrad s 
persecution of the newly founded community of the Bohemian 
brethren is certainly a blemish on his career. All I*od£brad *s 
endeavours to establish peace with Rome proved ineffectual, 
and though the death of Pius II. prevented him from carrying 
out his planned crusade against Bohemia, his successor was a 
scarcely levs hitter enemy of the country. Though the rule of 
Podebrad had proved very successful and Bohemia had under it 
obtained a degree of prosperity which had been unknown since 
the time of Charles IV., the Calixtine king had many enemies 
among thT Romanist members of the powerful Bohemian nobility. 
The malcontent nobles met at Zeleua ilora (Gruneberg) on the 
28th of November 1465. and concluded an alliance against 
the„king, bringing forward many —mostly untme — accusations 
against him. The confederacy was from its beginning supported 
by the Roman see, though Podebrad, after the death of his im- 
placable enorny, Pius II., attempted to negotiate with the new 
pope, Paul II. These negotiations ended when the pontiff grossly 
insulted the envoys of the king of Bohemia. On the 23rd 
of December 1466 Paul II. excommunicated Podebrad and 
pronounced his deposition as king of Bohemia, forbidding all 
RomanLts to continue in his allegiance. The emperor Frederick 
III., and King Matthias of Hungary, Podebrad 's former ally, 
joined the insurgent Bohemian nobles. King Matthias conquered 
a large part of Moravia, and was crowned in the capital of that 
country, Brno (Briinn),as king of Bohemia on the 3rd of May 1461). 
I11 the billowing year Podebrad was more successful in his resist- 
ance to his many enemies, but his death on the 22nd of March 
147 1 put a stop to the war # In spite of the misfortunes of the 
last v*.ars of ins reign, Podebradks memory has always been 
cherished by the Bohemians. He was the only king of Bohemia 
who belonged to that nation, and the only one who was not a 
Roman Catholic. 

e H. Ma.rkgr.if, t'htv das Verhdltniss dr*; Khnigs Georg von 
P<>d? head zu Paps/. Pin : II. (18/17) ; Jnrdan, Das Konigthum (ieoig s 
in n Podebrad (1801); A. Rnclimaun, Kin Jcthr bhhmischrr Gcsihichte 
(1870), ana Urhundcn . . . zur oeslcrrric hist hen Gesrhichte . . . 
ini Zntaltcr Georgs von Pod? hrad (1879); K. W. Kan1<*r. Die 
Ermnydnng Kuttig Lad i sinus, (1906); Novotrv. fiber den Tod Kbtii " 
Lad inlaws Postumus (iqoo). AIL histories of Bohemia, particularly 
that of P. Palacky (1830-181.71 contain detailed accounts of the 
career of King George of Pod hrad. (L.) 

PODESTA (Lat. potestas, power), the name given during the 
later middle ages to a high official in many Italian cities. Podes- 
tAs or rectors were first appointed bv the emperor Frederic k I. 
when about 1158 he began to assert his imperial rights over 
the cities of northern Italv. Their business was "to enforce 
these rights; from the first they were very unpopular, and their 


arbitrary behaviour was a factor in bringing about the formation 
of the Lombard League and the rising against Frederick in 
n(> 7 . 

Although the emperor’s experiment was short-lived, podestas 
soon became general in northern Italy, making their appearance 
in most communes about 1200. These officials, however, were 
now appointed by the citizens or by their representatives. They 
exercised the supreme power in the city, both in peace and war,, 
both in foreign and domestic matters, but the} only held olTu e 
for a period of a year. In order to avoid the intestine si rile 
so common in Italian civic life, it soon became the custom 
to select a stranger to fill this position. Venetians were in 
special request ior this purpose during the 12th and 13th cen- 
turies, probably because at this time, at least, they were less 
concerned* than oilier Italians in the affairs of the mainland. 
Afterwards in a few cases the term of office was extended to 
cover a period of years, or even a lifetime. 

During the later part of the 12th and the whole of the 13th 
century most of the Italian cities were governed bv podestas. 
Gnneerning Rome, Gregorovius says that in 1205 “the pope 
changed the form of the civic government ; the executive power 
lying henceforward in the hand of a single senator or podcsta, 
who, directly or indirectly, was appointed by the pope.” I* 
Florence soon after 11 So the chief authority was transfern d 
from the consuls to the podestA, and Milan and other cities 
were also rilled by these officials. Then* were, moreover, pndestAs 
in some of the cities of Provence. Gradually the podcstAs be- 
came more despotic and more corrupt, and sometimes a special 
official was appointed to hear complaints against them; in the 
13th eenturv in Florence and some other cities a capitano del 
popolo was chosen to look alter the interests of the lower classes. 
In other ways also the power of the podestas was reduced; they 
were confined more and more to judicial functions until they 
disappeared earlv in the 16th century. 

The officials who were sent by the Italian republics to ad- 
minister the affairs of dependent cities were sometimes called 
podcstAs. At the present clay the cities of Trent and Trieste give 
the name of podcsta t<* their chief magistrate. 

The example of Italy in the matter of podestas was sometimes 
followed by cities and republics in northern Europe in the 
middle ages, notably by such as had trade relations with Italy. 
The officers thus elected sometimes bore the title of podcsta or 
podeslat. Thus in east Friesland there were podestas identical 
in name and functions with those of the Italian republics, 
sometimes each province had one, sometimes the federal diet 
elected a podest A-general for the whole country, the term oi 
office being for a limited period or for life (see J. L. Motley, Dutch 
Republic , i. 44, eel. 1003). 

Lists of 1 lie Italian podestas are given in Stole vis, Manuel efhistoirc ' 
vnl. iii. (Leiden, 1*889). See also W. E. Butler, 7 he Lnwhaid 
Communes (r <>»/»). 

PODGORITSA (Croatian, Podgorica), the largest town in Mon- 
tenegro ; on the left bank of the river Morarha, and in a lertile 
valley which strikes inland lor 18 m. Irom the shores of Lake 
Scutari to the mountains of central and eastern Montenegro. 
Pop. (moo), about 5500. Spread out* on a perlectly flat plain, 
Podgoritsa has two distinct parts: the picturesque Turkish 
quarter, with its mosques and ruined ramparts, and the Monte- 
negrin quarter, built since r S 7 7 , and containing a prison and an 
agricultural college. These quarters are separated bv the river 
Kibnilsa, a tributary of the Morarha. A fine old Turkish bridge 
crosses the main stream. Podgoritsa receives from the eastern 
plains and the north-eastern highlands a great quantity of 
tobacco, fruit, cereals, honev, silk, livestock and other commodi- 
ties, which it distributes through Plavnitsa, its port on Lake 
Scutari, and through Riyeka to Ottigne and (at taro. After 
being captured from Turkey in 1877, Podgoritsa was in 1878 
recognized as Montenegrin territory by the Treaty of Berlin. 

PODIUM (Gr. irdfiioi', diminutive of irois, foot), the name in 
architec ture for a continuous pedestal, or low wall on which 
columns ar.e carried, consisting of a cornice or capping, a dado or 
die, and a moulded plinth. In the Etruscan and Roman temples 
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the whole structure was raised on a podium, with a flight of steps 
on the principal front, enclosed between the prolongation of the 
podium wall. 

PODOLIA, a government of south-western Russia, having 
Volhynia on the N., Kiev and Kherson on the E. and S., Bess- 
arabia on the S.\Y\, and Galicia (Austria) on the W., from which 
it is separated by the Zbrucz, or Rodvocha, a tributary of the 
Dniester. It has an area of 16,219 s 4* extending for 200 m. 
from N.W. to S.E. on the left bank of the Dniester. In the 
same direction the government is traversed by two ranges of 
hills separated by the Bug, ramifications of thcAvratynskheights. 
These hills nowhere exceed an elevation of 1185 ft. Two large 
rivers, with numerous tributaries, drain the government — -the 
Dniester, which forms its boundary with Bessarabia and is 
navigable 1 throughout its length, and the Bug, whic h ftaws almost 
parallel to the former in a higher, sometimes swampy, valley, 
and is interrupted at several plans by rapids. The Dniester is 
an important channel for trade, corn, spirits and timber being 
exported from Mogilev, Kalus, Zhvancts, Porog and other 
Podolian river-ports. The rapid smaller tributaries of the 
Dncister supply numerous flour-mills with motive power. The 
soil is almost throughout <k black earth,” and Podolia is one of 
the most fertile governments of Russia. Forests cover nearly 
T 5 % () f the total area. Marshes occur only beside the Bug. 
The climate is moderate, the average temperature of the year at 
Kamencts being 48*3° (24-5° in January, 69° in July). 

The estimated population in 1906 was 3,543,700. It consists 
chiefly ol Little Russians, Poles (3 J °, 7 ), and Jews (12%). There 
arc besides a few Armenians, some Germans, anal 50,000 Molda- 
vians. There are many Nonconformists (18,000) among the' 
Russians, Tulchin being the scat of their bishops and a centre 
of propaganda. Alter Moscow, Podolia is the most densely 
inhabited government of Russia outside Poland, It is divided 
into twelve districts, the chief towns of which are Kamenets- 
Podolskiy, the capital, Balta, Bratslav, Gaisin, Letichcv, Litin, 
Mogilev-nn-Dniester, Novaya-T.'shitsa, Olgopol, Proskurov, 
Vinnitsa and Vamixil. 'file chief occupations of the people arc 
agriculture and gardening. The principal crops arc wheat, r\e, 
oats, barley, maize, hemp, flax, potatoes, beet root and tobacco. 
Podolia is famous for its cherries and mulberries, its melons, 
gourds and cucumbers. Nearly 67,000 gallons of wine are* 
obtained annually. Large numbers of horses, cattle and sheep 
are bred, the cattle being famous. Bee-keeping is an important 
industry. Sugar factories, distilleries, Hour-mills, woollen mills, 
tanneries, potteries, tobacco factories, breweries, candle and soap 
factories, have an annual output valued at £4,000,000. An 
active bade is carried on with Austria, especially through the 
Ise.kovets and Gusyatin custom-houses, corn, cattle, horses, 
skins, wool, livis -ed and hempseed being exported, in exchange' 
for wooden wares, linen, woollen stuffs, cotton, glass and agri- 
cultural implements. The trade with the interior is also carried 
on very briskly, especially at the twenty-six fairs, the chief of 
which are Balta and Yarmolintsy. Podolia is traversed by a 
railway which runs parallel to the Dniester, from Lemberg to 
Odessa, and has two branch lines, to Kiev (from Zhmerinka) 
and to Poltava (from Balt*). 

History.— The country has been inhabited since the beginning 
of the Neolithic period. Herodotus mentions it as the seat of the 
Graeco-Scythian Alazoncs and the Scythian Neuri, who were 
followed by the Dacians and the Getae. The Romans left traces 
of their rule in the Wall of Trajan, which stretches through the 
modern districts of Kamencts, l.’shitsa and Proskurov. During 
the great migrations many nationalities passed through this 
territory, or settled within it for some time, leaving traces in 
numerous archaeological remains. Nestor mentions that the 
Bujanes and Dulcbcs occupied the Bug, while the Tivertsi and 
Igliches, apparently all four Slav tribes, were settled on the 
Dniester. These peoples were conquered by the Avars in the 
7th century. Oleg, prince of Kiev, extended his rule over this 
territory — the Ponizie , or “ lowlands,” which bec ame later a part 
of the principalities of VolKynia, Kiev and Galicia. In the 13th 
century the Ponizie was plunerdcd by the Mongols; a hundred 


years afterwards Olgierd, prince of Lithuania, freed it from their 
rule, annexing it to his own territories under the name of Podolia, 
a word which has the same meaning as Ponizie. After the death 
(1430) of the Lithuanian prince Vitovt, Podolia was annexed to 
Poland, with the exception of its eastern part, the province of 
Bratslav, which remained under Lithuania until its union 
(1501) with Poland. The Poles retained Podolia until the 
third div ision of their country in 1793, when it was taken by 
Russia. (P. A. K.; J. T. Be.) 

. PODOLSK, a town of Russia, in the government of Moscow, 
26 m. S. of the city of Moscow, at the junction of the two main 
roads from Moscow' to the Crimea and to Warsaw. Pop. (1881), 
t 1,000 ; ( iS()7), 3808. It is picturesquely built on the hilly banks 
of the Fakhra, here crossed by a suspension bridge for carriages 
as well as by the railway bridge. Down to 1781 the wealthy 
village of Podol was a dependency of the Danilov monastery in 
Moscow'. Before the opening of the southern railway the cara- 
vans of wage *1 is and sledges to and from Moscow used to halt here ; 
the principal occupation of the inhabitants was innkeeping and 
supply ing the caravans with provisions and other necessaries 
of travel. The limestone quarries, at the confluence of the 
Desna and the Pakhra, supply the capital with good building 
material; and there are a cement, lime and brick factory and a 
paper-mill. 

PODOPHYLLIN, a drug obtained from th£ rhizome of the 
American mandrake or may apple, Podophyllum peltalum , an 
herbaceous perennial belonging to the natural order Berbcri- 
daccac, indigenous in woods in Canada and the United States. 
The plant is about 1 ft. high, bearing two peltate, deeply 
divided leaves, which ore about 5 in. in diameter, and bear 
in the axil a solitary, stalked, white flower, about the size and 
shape of the garden anemone, with six or more petals and twice 
as many hypogynous stamens. The fruit is ripe in July, and 
is an oval, yellowish, fleshy berry, containing twelve or more 
seeds, each surrounded by a pulpy outer coat or aril. The 
rhizome, as met with in commerce, occurs in cylindrMil pieces 
2 or 3 in. long and about J in. in diameter, of a chocolate or 
purplish-brown colour, smooth, and slightly enlarged where the 
juncture of the leafy stem is indicated by a circular scar on the 
upper and a few r broken rootlets oil the under side. The ucftjur 
is heavy and disagreeable, and the taste acrid and bitter. 

Pnrlophvllin is a rej-inous powder obtained by preti pita ling an 
alcoholic tincture of the ihizome by means of water acidulated 
with hydrochloric aeid. It vaiies in colour from greyish to fright 
yellow or gtrriiisli-bruwn, the fust-named being the purest. The 
powder is soluble in alcohol and strong solutions of alkalis, such 
as ammonia. Hs composition is somewhat complex. There arc 
certainly at least two resins in the powder (which is known offici- 
ally as PodophvHi trsimt), one of them being soluble and the other 
insoluble in ciher. Each of these contains an active substance, 
which can be obtained in crystalline form, and is known as podo- 
phvllotoxin. It is soluble in’ alcohol, ether, chloroform and boiling 
water. Alkalis decompose it into piero-podophyllic acid and 
picro-podophyllm. minute tract's ol both of which occur in a free 
stale in the rhizome. Tin: mid is inert, but picro-podophyllin is 
the active principle. It is a tivsl.dline body, soluble only in con- 
centrated alcohol. T fence the* inutility of the piiarmaeopoeial 
tincHmi podophxlli . which cannot be diluted before administration. 
The properties of podophyllin resin vary with the reaction of the 
tissue with whi< h it is in i< 11 tact ; where this is acid the drug is inert, 
the picro-podophyllin being precipitated. 

The resin docs not ailed the' unbroken skin, but may be ab- 
sorbed from a raw surface, and will then cause purging. VVhwn 
taken internally it is both a seerdory and an excretory c holagogiic, 
but so irritant and powerful that its use in cases of jaundice is 
generally undesirable. Its value, however, in certain cases of 
constipation of hepatic origin is undeniable. It is largely used in 
patent, medicines, usually as an auxiliary to aloes. Hie best method 
of prescribing podoplivllin is in pill form. I11 toxic doses podo- 
phyllin causes intense enteritis, with all its characteristic symptoms, 
and severe depression, which may end in death. The treatment 
is symptomatic, there being no specific antidote. 

POE, EDGAR ALLAN (1809-1849), American poet, writer of 
fiction and critic, was born at Boston, Massachusetts, on the 19th 
of January 1809. The family was of English origin, but was settled 
in* Ireland, •whence the poet’s great-grandfather emigrated to 
Maryland. His grandfather, David lYe, served with credit as a 
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soldier in the War of Independence, was known to Washington, 
and was the friend of I^afayette. His son David Poe was bfed 
as a lawyer, but deeply offended his family by marrying an actress 
of English birth, Elizabeth Arnold, a widow, and bv himself 
going on the stage. In rSi i he and his wife died, leaving thr«A* 
children — William, Edgar, and a daughter Rosalie — wholly des- 
titute. William died young, and Rosalie became mad. Edgar 
was adopted by John Allan, a tobacco merchant of Scottish ex- 
traction, seemingly at the request of his wife, who was childless. 
The boy was indulged in every way, and encouraged to belie w 
that he would inherit Mr Allan’s fortune. Mr Allan, having 
come to England in 1815. placed Edgar in a school at Stoke 
Newington, kept by a Dr Bransbv. In 1820 Mr Allan returned 
to Richmond, Virginia, and Edgar was first placed at school in 
the town and then sent to the university of Virginia at Char- 
lottesville in 1826. Here the effects of a very unwise training 
on a temperament of inherited neurotic tendency wore soon seen. 
He was fund of athletics, and was a strong and ardent swimmer ; 
but he developed a passion for gambling and drink. His dis- 
orders made it neces^arv to remove him, and he was taken a wav 
bv Mr Allan, who refused to pay his debts of honour. lie enlisted 
on the 2O1I1 of Mav 1827 at Poston, and served for two years in 
the I'nited Stales army. As a soldier his conduct must have 
been exemplary, for lie was promoted sergeant-major on the is! 
of January 1S29. It is to be noted that throughout his life, 
when under orders, Poe Could be a diligent and capable sub- 
ordinate. At the end of two years Mr Allan took him lrotu the 
army, and obtained a nomination for him in the West Point mili- 
tary academy. As a student lie showed considerable faculty lor 
mathematics, but his aloofness prevented him from being popular 
with his comrades, and he neglected his duty. When court- 
mart ialled he made no ans wer to the charges, and was expelled 011 
the 6th of March 1831. Mr Allan's generosity was now exhausted, j 
The death of his first wife in 1829 had doubtless removed an j 
influence favourable to Poe. A second marriage brought him 
children, •anti at his death in 1834 he left his adopted son 
nothing. A last meeting between the two, shortly before 
Mr Allan’s death, ltd onlv to a scene of painful violence. 

In 1S27 Poe had published his first volume of poetry, Tamer- 
lane and othtr Poem v, at Poston. He did not publish under his 
name, but as “ A Bostonian.” In 1831 ho published a volume 
of Poems upder his name at New York. Ilis life immediately 
after he left West Point is very obscure, but in 1833 he was living 
at Baltimore with his paternal aunt, Mrs Clemm, who was 
throughout life his protector, and. in so far as extreme poverty 
permitted, his support. In 1833 he won a prize of §roo offered 
for the best story by the Baltimore Saturday I 'isitor. lie would 
have won the prize for the best poern if the judges had not 
thought it wrong to give both rewards to one competitor. The 
story, MS. found in a Bottle , is one of the most mediocre of his 
tales, but his success gave him an introduction to editors and 
publishers, who were attracted by his striking personal appear- 
ance and his fine manners, and were also touched by his mani- 
fest poverty. From 1833 till his death he was employed on 
different magazines at Richmond, New York and Philadelphia. 
His famous poem “ The Raven ” was published first in 1845, 
and soon be < a me extraordinarily popular; but Poe only got 
£2 for it. 

•The facts of his life have been the subject of very ill-judged 
controversy. The acrimonious tone of the biography by Rufus 
Griswold, prefixed to the first collected edition of his works in 
1850, gave natural offence, and attempts have been made to show 
that the biographer was wrong as to the facts. Put it is no real 
kindness to Poe s memory to deny the sad truth that he was 
subject to chronic^lroholism. He was not a boon companion, 
and never becam^, callous to his vice. When it seized him he 
drank raw spirits, and was disordered by a very little. But when 
he was free from the maddening influence of alcohol he was 
gentle, well-bred, and a hard worker on the staff of a magazine, 
willing and able to write reviews, answer correspondents, pro- 
pound riddles or invent and solve cryptograms. Hft value as 'a 
contributor and sub-editor secured him successive engagements 


on the Southern Literary Messenger of Richmond, on the New 
York Quarterly Revinv, and on Graham s Magazine at Phila- 
delphia. It enabled him in 1843 to have a magazine of his own, 
the Stylus. His mania sooner or later broke off all his engage- 
ments and ruined his own venture. In 1835 he married his 
cousin, Virginia Clemm, a beautiful girl of fourteen years of age. 
A false statement as to her age was made at the time of the 
marriage. She died after a long decline in 1847. I’oe made two. 
attempts to marry women of fortune — Mrs Whitman and Mrs 
Shelton. The first of these engagements was broken off. The 
second was terminated hv his death in hospital at New York on 
the 7th of October 1849. 

His life and death had many precedents, and will always recur 
among Bohemian men of letters and artists. What was indi- 
vidual in Poe, and what alone renders him memorable, was his 
narrow but profound and original genius (see American Litera- 
ture). In the midst of much hack-work and not a few failures 
in his own field he produced a small body of verse, and a hand- 
ful of short stories of rare and peculiar excellence. The poems 
express a melancholy sensuous emotion in a penetrating melody 
all his own. The stories give form to horror and fear with an 
exquisite exactness of touch, or construct and unravel mvstcries 
with extreme dexterity. Hi 1 was a conscientious literary artist 
who revised and perfected his work with care. Ilis criticism, 
though often commonplace and sometimes ill natured, as when 
he attacked Longfellow for plagiarism, was trenchant and 
sagacious at his best. 

Biw.ioc.rmmiy. - The Life and Letters of Edgar A thin Poe, by 
Mr James A. Harrison (New York, 1903), gives all the evidence as 
to f'oe’s lite and a careful bibliography of his works. The stuml.'ud 
rdiiion of his B’ei'A’s i-, that published ill T 89 j 1893 at Chicago 
in ten volumes, hv K. G. Stedman and G. E. Woodberry. There 
ha\e been many partial reprints. For Poe’s influence in Fiance, 
which has been great, see C. Baudelaire, Histoirrs r.xtvo'minnaircs 
(Paris, 185(1); S. Mallarme, Poemes d' Edgar Poe (Brussels, 1888); 
and Los Nt’vtoses, by Arvede llarine (Pans. 1899). (D. H.) 

POERIO, ALESSANDRO (1802-18 }S). Italian poet and pal riot, 
was descended from an old Calabrian family, his father, Baron 
Giuseppe Poerio, being a distinguished lawyer of Naples. In 
[Si 5 he and his brother Carlo accompanied their father, who had 
been identified with Murat’s cause, into exile, and settled at 
Florence In 1818 they were allowed to return to Naples, and 
on the proclamation of the constitution in 1820 the Poerios were 
among the stoutest defenders of the newly won freedom. A 1 !es- 
sandro fought as a volunteer, under General Gnglielmo lVpe, 
against the Austrians in 1821, but when the latter reoccupied 
Naples and the king abolished the constitution, the family was 
again exiled and settled at Gratz. Alessandro devoted himself 
to studv in various German universities, and at Weimar he 
became the friend of Goethe. In 1835 the Poerios returned to 
Naples, and Alessandro, while practising law with his father, 
published a number of lyrics. In 1848 he accompanied Pepe as 
a volunteer to fight the Austrians in northern Italy, and on the 
recall of the Neapolitan contingent Alessandro followed Pepe to 
Venice and displayed great bravery during the siege. He was 
severely wounded in the fighting round Mestre, and died on the 
3rd of November 1848. Ilis poetry •' reveals the idealism of a 
tender and delicate mind which was diligent in storing up 
sensations and images that for others would have been at most 
the transient impressions of a moment.” But he could also 
sound the clarion note of patriotism, * as in his stirring poem 
11 Risorgimento. 

Ilis brother Carlo (1803-1867), after returning to Naples, 
practised as an advocate, and from 1837 to 1848 was frequently 
arrested and imprisoned; but when King Ferdinand, moved by 
the demonstration of the 27th of January of the latter year, 
promulgated a constitution, he was made minister of education. 
Discovering, however, that the king was acting in bad faith, he 
resigned office in April and returned to Naples to take his seat in 
parliament, where he led the constitutional opposition. The 
Austrian victory of Novara (March, 1849) set the king free to 
dissolve parliament and trample on the constitution, and on the 
19th of July 1849 Roerio was arrested, tried, and condemned to 
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nineteen years in irons. Chained in pairs, he and other political 
prisoners were confined in one small room in the bagno of Nisida, 
near the lazaretto. The eloquent exposure (1851) of the horrors 
of the Neapolitan dungeons by Gladstone, who emphasized 
especially the case of l'oerio, awakened the universal indignation 
of Europe, but he did not obtain his liberty till 1858. lie and 
other exiles were then placed on board a ship bound for the United 
States, but the son of Settembrini, another of the exiles, who was 
on board in disguise, compelled the crew to land them at Cork, 
whence J'oerio made his way to London. In the following year 
he returned to Italy, and in i860 he was elected deputy to the 
parliament of 'burin, of which he was chosen vice-president in 
1861. He died at Florence on the 28th of April 1867. 

Sec JUlducliini, Delia Vita e de‘ tempi di Carlo l'oerio (1807); 
W. E. Gladstone, Two Letters to the Earl oj Aberdeen (1851); Carlo 
Poe no and the Neapolitan Police (Loudon, 1858); Vaiinucci. I 
Alartiri d. lla librrta italiana , vol. iii. (Milan, 1880); Imbriani, Ales- 
sandro l'oerio a Venezia (Naples, )88.|); Pel Giudice, I Fratelli 
Porrro (Turin, t 899) ; Countess Martinciigo Ccsarcsco, Italian 
Characteis (London, 1901). 

POETRY. In modern criticism the word poetry (i.e. the art 
of the poet, (»r. Troo/rr/?, maker, from irmur, to make) is used 
sometimes to denote any expression (artistic or other) of imagi- 
native lceling, sometimes to designate a precise literary art, 
which ranks as one of the fine arts. As an expression of imagi- 
native feeling, as the movement of an energy, as one of those 
great primal human forces which. go to the development of the 
race, poetry in the wide sense has played as important a part as 
science. In some literatures (such as that of England) poetic 
energy and in others (such as that of Rome) poetic art is the 
dominant quality. It is the same with individual writers. 
In classical literature Pindar may perhaps be taken as a type of 
the poets of energy; Virgil of the poets of art. With all his 
wealth of poetic art Pindar's mastery over symmetrical methods 
never taught him to ‘ k sow with the hand,” as C.'orinna declared, 
while his poetic energy always impelled him to “ sow with the 
whole sack/* In English poetical literature Elizabeth Barrett 
Browning typifies, perhaps, the poets of energy; while Keats 
(notwithstanding all his unquestionable inspiration) is mostly 
taken as a type of the poets of art. In French literature Hugo, 
notwithstanding all his mastery over poetic methods, represents 
the poets of energy. 

In some writers, and these the very greatest— in llomer, 
Aeschylus, Sophocles, Dante, Shakespeare, Milton, and perhaps 
Goethe — poetic energy and poetic art arc seen in something like 
equipoise. It is of poetry as an art, however, that we have 
mainlv to speak here; and all we have to say upon poetry as an 
energy is that the critic who, like Aristotle, takes this wide view 
of poetry — the critic who, like him, recognizes the importance of 
poctrv in i t-s relations to man's other expressions of spiritual 
force, claims a place in point of true critical sagacity above that 
of a critic who, like Plato, fails to recognize that importance. 
And assuredly no philosophy of history can be other than in- 
adequate should it ignore the fact that poetry has had as much 
effect upon human destiny as that other great human energy by 
aid of which, from the discovery of the use of fire to that of the 
electric light, the useful arfs have been developed. 

With regard to poetry as an art, most of the great poems of*the 
world are dealt with elsewhere in this work, either in connexion 
with the names of the writers or with the various literatures to 
which they belong; consequently these remarks must be confined 
to general principles. Under Verse the detailed questions of 
prosody arc considered; here we are concerned with the essential 
principles which underlie the meaning of poetry as such. 

All that can be attempted is to inquire ; (1) What is poetry ? 

(2) What is the position it takes up in relation to the other arts ? 

(3) What is its value and degree of expressional power in relation 
to these ? and, finally, (3) What varieties of poetic art are the 
outcome of the two great kinds of poetic impulse, dramatic 
imagination and lyric or egoistic imagination ? 

1. What is Poetry ? — Definitions arc for the most part alike 
unsatisfactory and treacherous; but definitions of poetry are 
proverbially so. Is it possible to lay down invariable princ iples 


of poetry, such as those famous “ invariable principles 99 of 
William Lisle Bowles, which in the earlier part of the century 
awoke the admiration of Southey and the wrath Deflnltloam 
of Bvron ? Is it possible for a critic to say of any 
Metrical phrase, stanza or verse, “ This is poetry/’ or “ This is 
not poetry *' ? Can he, with anything like the authority with 
which the man of science pronounces upon the natural objects 
brought before him, pronounce upon the qualities of a poem ? 
These are questions that have engaged the attention of critics 
ever since the time of Aristotle. Byron, in his rough and 
ready way, answered them in one of those letters to his 
publisher John Murray, which, rich as they are in nonsense, are 
almost as rich in sense. “ So far are principles of poetry from 
being invariable,” says he, “ that they never were nor ever will 
be settled. These principles mean nothing more than the pre- 
dilections of a particular age, and every age has its own and a 
different from its predecessor. It is now Homer and now Virgil; 
once Dryden and since Sir Walter Scott ; now Corneille and now 
Racine; now Crcbillon and now Voltaire.” This is putting the 
case very strongly — perhaps too strongly. But if we remember 
that Sophocles lost the first prize for the Oedipus tyr annus ; if we 
remember what in Dante’s time (owing partly, no doubt, to the 
universal ignorance of Greek) were the relative positions of 
Homer and Virgil, what in the time of Milton # were the relative 
positions of Milton himself, of Shakespeare, and of Beaumont and 
Fletcher; again, if we remember Jeffrey's famous classification 
of the poets of his day, we shall be driven to pause over Byron’s 
words before dismissing them. Yet some definition, for the 
purpose of this essay, must be here attempted; and, using 
the phrase “ absolute poetry ” as the musical critics use the 
phrase “ absolute music,” we mav, perhaps, without too great 
presumption submit the following: — 

Absolute poetry is the concrete and artistic expression of the 
human mind in emotional and rhythmical language. 

This at least will be granted, that no literary expression ran, 
properly speaking, be called poetry that is not in a ceiTain deep 
sense emotional, whatever may be its subject matter, concrete 
in its method and its diction, rhythmical *in movement, and 
artistic in form. w 

That the expression of all real poetry must be concrete in 
method and diction is obvious, and yet this dictum would exclude 
from the definition much of what is called didactic poetry. With 
abstractions the poet has nothing to do, save to take them and 
turn them into concretions; for, as artist, he is simplv th# man 
who by instinct embodies in concrete forms that “ universal 
idea ” which Gravina speaks of that which is essential and 
elemental in nature and in man; as poetic artist he is simply 
the man who by instinct chooses for his concrete forms metrical 
language. And the questions to be asked concerning any work 
of art are simply these —is that which is here embodied really 
permanent, universal and elemental ? and. Is the concrete form 
embodying it really beautiful — acknowledged as beautiful by 
the soul of man in its highest moods ? Any other question is an 
impertinence. # 

As an example of the absence of concrete form in verse take the 
following lines from George Eliot’s Spanish Gypsy ; — 

" Speech is but broken light upon the depth ^ 

Of the unspoken; even your loved words t 
Float in the larger meaning of your voice 
As something dimmer." 

Without discussing the question of blank verse cadence and the 
weakness of a line where the main accent falls upon a positive 
hiatus, ” of the unspoken/' we would point out that this powerful 
passage shows the spirit of poetry without its concrete form. 
The abstract method is substituted fur the concrete. Such 
an abstract phrase as “ the unspoken ” belongs entirely to 
prose. 

As to what is called ratiocinative poctrv, it might perhaps be 
shown that it does not exist at all. • Not by syllogism, but per 
saltum , must the poet reach in every case his conclusions. We 
listen to the poet — we allow him to address us in rhythm or in 
rhyme — we allow him to sing to us while other men are only 
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allowed to talk, not because he argues more logically than they, 
but because he feels more deeply and perhaps more truly. ft is 
for his listeners to be knowing and ratioeinativc ; it is for him to 
be gnomic and divinely wise. 

That poetrv must be metrical or even rhythmical in movement, 
however, is what some have denied. Here wo touch at once the 
very root of the subject. The difference between all literature 
and mere “word-kneading" is that, while literature is alive, 
word-kneading is without life. This literary life, while it is 
onlv bipartite in prose, seems to be tripartite in poetry ; that is to 
sav, while prose requires intellectual life and emotional life, | 
poetry seems to require not only intellectual life and emotional 
life but rhythmic life, this last being the .most important of all 
according to many (Titles, though Aristotle is not among these. 
Here indeed is the “ iork " between the old critic s and the new. 
Unless the rhvthm of any metrical passage is so vigorous, so 
natural, and so free that it seems as though it could live, if need 
were, bv its rlivthm alone, has that passage any right to exist ? 
and should it not, if the substance is good, be forthwith demetri- 
rized and turned into prose? Thoreau has affirmed that prose, 
at its best, has high qualities of its own beyond the ken of poetry ; 
to compensate for the sacrifice of these, should not the metrical j 
gains of any passage be beyond all cavil ? 

This argument* might be preyed t. other still. It might seem : 
bold to assert that, in many cases the mental \alue nf jxH’try • 
ituiv actually depend upon hum and colour, hut would it not he 
true t The ’mental value of poetry nnht be judged bv a standard 
not applicable to prose; but, even with uganl to the ditteient 
kind- of poetty. we mur-t not compare poetry whose mental value 
consists in a distinct and logical enunciation ot ideas, such as that 
of Lucretius and Wordsworth, and poetrv whose mental value i 
consi-ts partly in the suggestive nchm-ss of passion or symbol j 
latent in ilivthm (such as that ot Sappho sometimes, 1‘iiular often. 
Shellev ahvavs), or latent in colour, such as that of some’ of the ' 
Persian poets. To discuss the quest ion, Which of these I 
Importance ^ V() k in ,k, , :> f poetrv is the more precious ? would he J 
of Metrical |. u t ar , % v <_ not driven to admit that certain j 

Question $. p 0t . m> whose strength is rhvthm, and certain other • 
poems whose strength is colour, while devoid ot any logical state- 
ment of thong lit, may be as fruitful of thoughts and emotions 
too deep for wnftls as a shaken prism is fruitful of tinted 
lights ? Tlu* mental force- at work in the production of a I 
poem like the Excursion are ot a very different kind from the mental 1 
forces at work in the production of a poem like Shelley’s “ Ole to ’ 
the We-t Wind.” In the one ease the poet's artistic methods, 
like those erf the Greek architect, show, and art intended to show, 
the solid strength of the structure. In the other, the poet s artistic 
mctlmds, like those of the Arabian architect, contradict the idea 
of solid strength — make the structure appear to hang over our 
heads tike the cloud pageantry of heaven. Tut, in both cases, 
the solid strength is. and must bo. there, at the base. .Before ihe 
poet begins to vvnto he should ask lninsell w]m.h of these artistic j 
methods is natural to lnm; h<- should ask himself whether his natural ! 
impulse is towards the weighty iambic movemr nt whose primary ! 
function is to state, or towards those lighter movements which we 
still call, for want of more convenient words, anapaestic and dactylic, | 
whose primary function is to suggest. Whenever Wordsworth j 
and Keats pass from the former to the latter they pass at once 1 
into doggerel. Nor is it difficult to see why English anapaestic 
and dactylic verse must suggest, and not state, as even so compart- j 
tivclv successful a lour tic June as Shelley’s “Sensitive Plant” 
shows. Conciseness is a primary virtue of all statement. The 
moment the English poet tries to “ pack ” his anapaestic or dactylic 
line as he tan p.ick his iambic line, his versification becomes rugged, 
harsh, pebbly- br comes so of necessity. Nor is this all : anapaestic 
and dactylic vise must in English be obtrusively allilerativ e. 
•r the same pebblv effect logins to be felt. The anapaestic line 
is so full of syllables that in a language where the consonants 
dominate the vowels his in English), these syllables grate against 
each other, unless their corners are artfully bevelled by one of the 
only two smoothing processes at tin* command of an English versifier 
—obtrusive alliteration, or an obtrusive use of liquids. Now these 
demands of forpy may be turned by the perfect artist to good 
account if his, appeal to the listener’s soul is primarily that of 
suggestion by sbund or symbol, but if his app'-al is that of direct 
and logical statement th»* diffusencss inseparable from good ana- 
paestic and dactylic verse is a source of weakness such as the true 
artist should find intolerable. 

Using the word “ form ” in a wider sense still, a sense that 
includes “composition,” it ran be shown that poetry, to be entitled 
to the name, must be artistic in form. Whether a poem be a 
Welsh triban or a stornellu imorovised by an Italian peasant girl, 


whether it be an ode by Keats or a tragedy bv Sophocles, it is 
cquallv a work of art. The artist’s command over form may 
be shown in the peasant girl’s powder of spontaneously 
rendering in simple verse, in her stormilo or nsfH'tlo , ^latter^ 

her emotions through nature’s symbols; it may be 
shown bv Keats in that perfect fusion of all poetic elements of 
which he wa> such a master, in the manipulation of language so 
beautiful both for form and colour that thought and words seem 
but one blended loveliness; or it may be shown by Sophocles 
in a mastery over what in painting is called composition, in the 
exercise of that wise vision of the artist which, looking before and 
after, sees the thing of beauty as a whole, and enables him to grasp 
the eternal laws of cause and effect in art and bend them to his 
own wizard will. In every case, indeed, torm is an essential 
part of poetry ; and, although George Sand's saying that “ L’art 
est une forme ’’ applies perhaps more strictly to the plastic' arts 
(where the soul is readied partly through mechanical means), 
its application to poetry can hardly he exaggerated. 

Owing, however, to the fact that the word crmijTys ( f irst used 
to designate the poetic artist by Herodotus) means maker, 
Aristotle seems to have assumed that the indispensable basis 
of poetrv is invention. lie appears to have thought that a poet 
is a poet more on account of the composition of the action than 
on account of the composition of his verses. Indeed he said as 
much as this. Oi epic poetrv he declared emphatically that 
it produces its imitations either by mere articulate words or 
by metre superadded. This is to widen tlu; definition of poetry 
so as to include all imaginative literature, and Plato seems to 
have given an equally w ide meaning to the word noiyo-is. Only, 
while Aristotle considered irotyaiq to be an imitation of the fac ts 
of nature, Plato considered it to be an imitation ol the dreams 
of man. Aristotle ignored, and Plato slighted, the importance 
of versification (though Plato on one occasion admitted that 
he who did not know rhythm could be called neither musician 
nor poet ). 

Perhaps the first critic who tac itly revolted against the dictum 
that substance, and not form, is the indispensable basis of poetry 
was Dionysius of Halicarnassus, whose treatise upon the arrange- 
ment of words is really a very fine* piece of literary criticism. In 
his acute remarks upon the arrangement of the weirds in tin* 
sixteenth hook of the Odyssey, as compared with that in the story 
of Gvgcs bv Herodotus, was perhaps first enure iated clearly the 
doctrine that poetry is fundamentally a matter of style. The 
Aristotelian theory as to invention, however, dominated all 
critic ism after as well as before 4 Dionysius. W hen Paeon ramp 
to discuss the subject (and afterwards) the only division between 
the poetical critics was perhaps between the followers of Aristotle 
and those ol Plato as to what poetry should, and what it. should 
not, imitate, it is curious to speculate as to what would have 
been the* result had the poets followed the critics in this mailer. 
Had not the instinct of the poet been too strong for the schools, 
would poetry as an art have been lost and merged in such 
imaginative prose as Plato's ? Or is not the instinc t for form too 
strong to be stifled ? Py the poets themselves metre was always 
considered to be the one indispensable requisite of a poem, though, 
as regards criticism, even in the tirrfc of the appearance of the 
I f 'aver ley X ovels , the Quarterly Review would sometimes speak of 
them as “ poems ” ; and perhaps even later the same might be 
said of romances so concrete in method and diction, and so full of 
poetic energy, as Wut lining Heights and Jane Eyre, where we 
get absolutely all that Aristotle requires for a poem. On the 
whole, however, the theory that versification is not an indis- 
pensable requisite of a poem seems to have become nearly 
obsolete. Perhaps, indeed, many c ritic.s would now go so far in 
the contrary direc tion as to say with Hegel ( Aesthetik , iii. 2X9) 
that “ metre is the first and only condition absolutely demanded 
by poetry, yea even more necessary than a figurative? picturesque 
diction.” At all events this at least, may be said, that the division 
between poetical critics is not now between Aristotelians and 
Paconians; it is of a different kind altogether. While one group 
of c ritics .may still perhaps say with Dryden that “ a poet is a 
maker, as the name signifies,” and that “ he who cannot make. 
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that is, invent, has his name for nothing,’’ another group con- 
tends that it is not the invention but the artistic treatment, the 
form, whit'h determines whether an imaginative writer is a poet 
or a writer of prose — contends, in short, that emotion is the 
basis of all true poetic expression, whatever be the subject 
matter, that thoughts must be expressed in an emotional manner 
before they can be brought into poetry, and that this emotive 
-expression demands even yet something else, viz. style and 
lonn. 

Although many critics arc now agreed that “L’art est une 
forme, ’ that without metre and without form there can be no 
The hnpor- poetry, there are few who would contend that poetry 
tanceot can exist by virtue of any one of these alone 1 , or 
ideas and even by virtue of all these combined. Quite inde- 
Atthudc. pendent of verbal melody, though mostly afeornpany- 
ing it, ;md quite independent of “ composition,” there is an 
atmosphere floating around the poet through which he sees 
everything, an atmosphere which stamps his utterances as 
poetry; lor instance, among all the versifiers contemporary with 
Donne there was none so rugged as he occasionally was, and yet 
such songs as <k Sweetest love, I do not go for weariness of thee ” 
prove how true a poet he was whenever he could master those 
technicalities which far inferior poets find comparatively easy. 
W hile iliytlun may to a very considerable degree be acquired 
though, of course, the highest rhythmical effects never can), 
the power of looking at the world through the atmosphere that 
floats before the poet's eyes is not to be learned and not to be 
taught. This atmosphere is what wc call poetic imagination. 
But first it seems necessary to say a word or two upon that high 
temper of the soul which in truly great poetry gives birth to 
this poetic imagination. 

The “ message ” of poetry must be more unequivocal, more 
thoroughly accentuated, than that of any of the other fine arts. 
With regard to modern poetry, indeed, it may almost be said 
that if any writer's verse embodies a message, true, direct and 
pathetic, wc cannot stay to inquire too curiously about the degree 
of artistic perfection with which it is delivered, for Wordsworth’s 
saying “ That which comes from the he;jrt goes to the heart ’’ 
applies very closely indeed to modern poetry. The most truly 
passionate poet in Greece was no doubt in a deep sense the most 
artistic poet; but in her case art and passion were one, and that 
is why she has been so cruelly misunderstood. The most truly 
passionate nature, and perhaps the greatest soul, that in recent 
vears has expressed itself in English verse is Elizabeth Barrett 
Browning; at least it is certain that, with the single exception 
of Hood in live “ Song of the Shirt," no writer of the igth century 
reallv touched English hearts with a hand so powerful as hers — 
and this notwithstanding violations of poetic form, or defective 
rhymes, such as would appal some of the contemporary versifiers 
of England and France “ who lisp in numbers for the numbers 
[and nothing else] come.” ''The truth is that in order to produce 
poetry the soul must for the time being have reached that state 
of exaltation, that state of freedom from self-consciousness, 
depicted in the lines : ----- 

“ 1 started once, or seemed to start, in pain. 

Resolved on noble things, and strove to speak. 

As when a «reat thought strikes along the brain, 9 
And flushes all the tlieek. ”✓ 

W hatsoever may be the poet’s “ knowledge; of his art,” into 
this mood he must always pass before he can write a truly poetic 
line. For, notw ithstanding all that may be said upon poetry as 
a fine art, it is in the deepest sense of the word an “ inspiration." 
No nmn can write a line of genuine poetry without having been 
“ born again ” (or, as the true rendering of the text says, ‘ k born 
from above ”); and then the mastery over those highest reaches 
of form which are beyond the ken of the mere versifier comes to 
him as a result of the change. Hence, with all Mrs Browning’s 
metrical blemishes, the splendour of her metrical triumphs at 
her best. 

For what is the deep distinction between poet and proseman ? 
A writer may be many things besides a poet; he may be a warrior 
like Aeschylus, a man of business like Slukespearc, a courtier 


like Chaucer, or a cosmopolitan philosopher like Goethe; but the 
mtTment the poetic mood is upon him all the trappings of the 
world wfith which for years he may perhaps have been clothing 
his soul — the world's knowingness, its cynicism, its self-seeking, 
its ambition — fall away, and the man becomes an inspired child 
again, with ears attuned to nothing but the whispers of those 
spirits from the Golden Age, w r ho, according to Hesiod, haunt 
and bless the degenerate earth. , What such a man produces may 
greatly delight and astonish his readers, yet not so greatly as it 
delights and astonishes himself. Ills passages of pathos draw 
no tears so deep or so sweet as those that fall from his own 
eyes while he writes; his sublime passages overawe no soul so 
imperiously as his own; his humour draw's no laughter so rich 
or so deep as that stirred within his own breast. 

It might almost be said, indeed, that Sincerity and Conscience, 
the two angels that bring to the poet the wonders of the poetic 
dream , bring him also the deepest, trucst.delight of form. It might 
almost be said that by aid of sincerity and conscience the 
poet is enabled to see more clearly than other men the eternal 
limits of his own art — to see with Sophocles that nothing, not 
even poetry itself, is of any worth to man, invested as he is by 
the whole army of evil, unless it is in the deepest and highest 
sense good, unless it comes linking us all together by closer bonds 
of sympathy and pity, strengthening us to fight the foes with 
whom fate and even Nature, the mother w ho Dore us, sometimes 
seem in league- to see with Milton that the high quality of 
man’s soul which in English is expressed by the word virtue is 
greater than even the great poem he prized, greater than all the 
rhythms ol all the tongues that have been spoken since Babel — 
and to see with Shakespeare? and withShellcy that the high passion 
which in English is called love is lovelier than all art, lovelier 
than all the marble Mercuries that “await the chisel of the 
sculptor ” in all the marble hills. 

2 . What Position does Poetry take up in Relation to the Other 
Arts H — Notwithstanding the labours of Lessing and his followers, 
the position accorded by criticism to poetry in J> oetry /n 
relation to the other arts has never been so uncertain Relation to 
and anomalous as in recent years. On the one hand the other 
there are critics who, judging from their perpetual Arts * 
comparison of poems to pictures, claim her as a sort of handihaid 
of painting and sculpture. On the other hand the disciples of 
Wagner, while professing to do homage to poetry, have claimed 
her as the handmaid of music. With regard to the relations of 
poetry to painting and sculpture, it seems necessary to^glancc 
lor a moment at the saying of Simonides, as recorded by yiutarch, 
that poetry is a speaking picture and that painting is a mute 
poetry. It appears to have had upon modern criticism as much 
influence since the publication of Lessing’s Laocoon as it had 
before. Perhaps it is in some measure answerable for the 
modern vice of excessive word-painting. Beyond this one 
saying, there is little or nothing in Greek literature to show that 
the Greeks recognized between poetry and the plastic and 
pictorial arts an affinity closer than that which exists between 
poetry and music and dancing. Understanding artistic methods 
more profoundly than the modern^, and far too profoundly to 
suppose that there is any special and peculiar affinity between 
an art whose; medium of expression is marble and an art whose 
medium of expression is a growth of oral symbols, the Greeks 
seem to have studied poetry not so much in its relation to paining 
and sculpture as in its relation to music and dancings It is 
matter of familiar knowledge, for instance, that at the Dionysian 
festival it was to the poet as “ teacher of the chorus ” 
(xopoSiSdo-KaAos) that the prize was awarded, even though the 
“ teacher of the chorus ” were Aeschylus himself or Sophocles. 
And this recognition of the relation of poetry to music is 
perhaps one of the many causes of the superiority of Greek to 
all other poetry in adapting artistic means to artistic ends. In 
Greek poetry, even in Homer’s description of the shield of 
Achilles, even in the famous description by Sophocles of his 
native woods in the Oedipus coloneus, such word-painting 
its occurs lerms, if not inevitable and unconscious, so alive 
with imaginative feeling as to become part and parcel of the 
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dramatic or lyric movement itself. And whenever description 
is so introduced the reader of Greek poetry need not be fold 
that the scenery itself rises before the listener’s imagination 
with a clearness of outline and a vigour of colour such as 
no amount of detailed word painting in the modern fashion c:ffi 
achieve. The picture even in the glorious verses at the end of 
the eighth book of the Iliad rises before our eyes — seems actu- 
ally to act upon our bodily senses- -simply because the poet's 
eagerness to use the picture for merely illustrating the solem- 
nity and importance of his story lends to the picture that very 
authenticity which the work of the modern word-painter lacks. 

That the true place of poetry lies between music on the one 
fund and prose, or loosened speech, on the other, was, we say, 
taken for granted bv the one people in whom the artistic instinct 
was fullv developed. No doubt they used the word music in a 
very wide sense, in a sense that might include several arts. But 
it is a suggestive fact that, in the Greek language, long before 
poetic art was called “ making ” it was called ** singing/’ The 
poet was not 7 roo/xt/s but doi£o$. And as regards the Romans it 
is curious to see how every now and then the old idea that poetry 
is singing rather than making will disclose itself. It will be 
remembered for instance how Terence, in the prologue of 
Phortnio , alludes to poets as musicians. That the ancients were 
right in this could well be shown by a history of poetry: music 
and the lvrieal function of the poet began together, but here, as 
in other things, the progress of art from the implicit to the explicit 
has separated the two. Every art has its special function, has a 
certain work which it can do better than any one of its sister 
arts, llencc its right of existence. Tor instance, before the 
“ sea of emotion ” within the soul has become 41 curdled into 
thoughts," it can be express'd in inarticulate tone. Hence, 
among the fine arts, music is specially adapted fur rendering it. 
It was perhaps a perception of this fact which made the Svrian 
Gnostics define life to be “ moving music." When this sea of 
emotion lias “curdled into thoughts," articulate language 
rhythmically arranged — words steeped in ituimc and colour, but 
at the same time embodying ideas — can do what no mere Word- 
less music is able to achie\e in giving it expression, just as 
unrhythmical language, language mortised in a foundation of 
logic, that is to say prose, can be>t express these ideas as soon as 
they have cooled and settled and cleared themselves of emotion 
altogether. # Yct every art can in so, nc degree invade the domain 
of her sisters, and the nearer these sisters stand to each other tin* 
rnor * easily and completely can this invasion be accomplished. 
Prose, f*r instance, can sometimes, as in the case of Plato, do 
some of the work of poetrv (however imperfectly, and however 
trammelled bv heavy conditions); and sometimes poetrv, as in 
Pindar’s odes and the waves of t he Greek chorus, can do, though 
in the same imperfect way, the work of music. 

The poems of Sappho, however, arc a good case in point. Here 
the poet's passion is expressed so comph teiv bv the mere sound 
ot her verses that a good recitation <>l them to a person ignorant 
of C.icck would convey something of that passion to the listener; 
and similar examples almost as felicitous might be culled from 
Homer, from Aeschylus and^froin Sophocles. Nor is this pov« r 
confined to the Greek poets. The students of Virgil have oflen 
and with justice commented on such lines ms Aon. v. 4.S1 (where 
the sudden sinking of a stricken ox is rendered by means of rhvthm), 
and such liiu*s ,1-. Genre,, ii. 441, where, bv of verbal sounds, 

the gusts of wind afxmt a tree are rendered as completely as though 
the voice were that of the wind itself. In the disc of Sappho the 
effect is produced bv the intensity of her passion, in the case of 
Homer by the intensity of the dramatic vision, in the case of Virgil 
by a supreme poetic art. Hut it can also be produced by the mere 
ingenuity of the artist, as in Edgar .Poe's “ Ulalumc." The poet's 
object in that remarkable tnur (hzAf&tc.e was to express dull and 
hopeless gloom in the same wav tfcat the mere musician would 
have expressed it — that is to say^ 1 by monotonous reiterations, 
by hollow and dreadful reverb* -rations of gloomv sounds — though 
as an artist whose vehicle was articulate speech he was obliged 
to add gloomy ideas, in order to give to his work the intellec- 
tual coherence necessary for its existence as a poem. He 
evidently set out to do this, and he did it, and “ Idalumc” 
properly intoned would produce something like the same effect 
upon a listener knowing no word of English that produces 
upon us. 

On the other hand, music can trench very far upon the 


domain of articulate speech, as wc perceive in the wonderful 
instrumentation of Wagner. Yet, while it can be shown that 
the place of poetry is scarcely so c lose to sc ulpture and painting 
as to music on the one side and loosened speech on the other, the 
affinity of poetrv to music: must not be exaggerated. We must 
be cautious how we follow the canons of Wagner and the more 
enthusiastic of his disciples, who almost set in to think that 
inarticulate tone can not only suggest ideas but express them — 
can give voice to the' i ' erstand , in short, as well as to the l ernuujt 
of man. Even the Greeks drew a fundamental distinction 
between melic poetry (poetry written to be sung) and poetry 
that was written to be rec ited. It is a pity that, while modern 
critics of poetry have understood, or at least have given 
attention to painting and sculpture, so few have possessed any 
knowledge of music a fact which makes Dante’s treatise l)e 
vulgar i cloquio so important. Dante was a musician, and 
seems to have had a considerable knowledge of the relations 
between musical and metrical laws. But he did not, we think, 
assume that these laws are identic al. 

If it is indeed possible to establish the identity of musical and 
me trical laws, it can only be done by a purely scientific* investi- 
gation; it c an only be done by a most searc hing inquiry into the 
subtle relations that we know must exist throughout the universe 
between all the laws of undulation. And it is curious to re- 
member that some of t lie greatest masters of verbal melody have 
had no knowledge of music, while some have not even shown any 
love of it. All Greek boys were taught music, but whether 
Pindar's unusual musical skill was born of natural instinct and 
inevitable passion, or came from the accidental circumstance that 
his father was, as has been alleged, a musician, and that he was 
as a boy elaborately taught musical science by Lasus of Hermionc, 
we have no means of knowing. Nor can wc now learn how much 
of Milton's musical knowledge resulted from a like exceptional 
“ environment/’ or from the fact that his father was a musician. 
But when we find that Shelley seems to have been without the 
real passion for music*, that Rossetti disliked it, and that 
( 'oleridge's apprehension of musical effects was of the 
ordinary nebulous kiyd, we must hesitate before accepting the 
theory of Wagner. 

The question cannot be pursued here; but if it should on in- 
quiry be found that, although poetry is more clnsclv related to 
music than to any of the other arts, yet the power over verbal 
melody at its very highest is so all-sufficing to its possessor, as in 
the case of Shelley and Coleridge, that absolute music becomes 
a superfluitv, this would only be another illustration of that 
intense egoism and concentration of force- the impulse of all 
high artistic* energy — which is required in order to achieve the 
rarest miracles of art. 

With regard to the relation of poetry to prose, Coleridge once 
asserted in conversation that the r^yl antithesis of poetry was 
not prose but science. If he was right the difference in kind 
lies, not between the poet and the prose writer, but between the 
literary artist (the man whose instinct is to manipulate language) 
and the man of facts and of action whose instinct impels him to 
art, or, if not to act, to inquire. Onj* thing is at least certain, 
that prose, however fervid and emotional it may become, must 
always be- directed, or seem to be: directed, by the reins of logic. 
Or, to vary the metaphor, like a captive balloon it can never 
really leave the earth. 

Indeed, with the literature of knowledge as opposed to the 
literature of power poetrv has nothing to do. Farts have no 
place in poetrv until they are brought into relation with the 
human soul. But a mere catalogue of ships may become poetical 
if it tends to show the strength ami pride and glory of the warriors 
who invested Troy; a detailed description of the designs upon 
a shield, however beautiful and poetical in itself, becomes still 
more so if it tends to show the skill of the di\ inc artificer and the 
invincible splendour of a hero like Achilles. But mere dry 
exactitude of imitation is not for poetry but for loosened speech. 
1 fence, most of the so-called poetry of Hesiod is not poetry 
at all. T*he Muses who spoke to him about “ truth ” on Ml 
Helicon made the Common mistake of confounding fact with 
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truth. And here we touch upon a very important matter. 
The reason why in prose speech is loosened is that, untrammelled 
by the laws of metre, language is able with mure exactitude to 
imitate nature, though ol course speech, even when “ loosened,” 
cannot, when actual sensible objects are to be depicted, compete 
in any n al degree with the plastic arts in accuracy of imitation, 
for the simple reason that its media are not colours nor solids 
. but symbols- arbitrary symbols which can be made to indicate, 
but never to reproduce, colours and solids. Accuracy of imita- 
tion is the first requisite of prose. But the moment language 
has to be governed by the laws of metre — the moment the. conflict 
begins between the < laims of verbal music and the claims of 
colour and form— then prosaic accuracy lias to yield; sharpness 
of outline, mere fidelity ol imitation, such as is within the com- 
pass of prose, have in some degree to be sacrificed.* But, just 
as with regard to the relations between poetry and music the 
greatest master is he who borrows the most that can be borrowed 
from music, and loses the least that can be lost from metre, so 
with regard to the relations between poetry and prose the greatest 
master is he who borrows the most that can be borrowed from 
prose and loses the least that can be lost from verse. No doubt 
this is what every poet tries to do by instinct ; but some sacrifice 
on either side there must be, and, with regard to poetry and 
prose, modern poets at least might be divided into those who 
make picturesqueness yield to verbal melody, and those 
who make verbal melody yield to picturesqueness. 

With one class of poets, tine as is perhaps the melody, it is made 
subset went to outline or to colour; with the other class colour 
and outline both yield to metre. The chief claim of the first class 
is to paint a picture; the chief aim of the second is to sing a song. 
Weber, in driving through a beautiful country, could only enjoy 
its beauty bv translating it into music. The same may be said 
ol some poets with regard to verbal melody. The supreme artist, 
however, is he whose pictorial and musical power are so interfused 
that each seems born of the other, as is the ease with Sappho, 

T Tomer, Aesihvlus, Sophocles, and indeed most of the great (ircek 
poets. Among English poets (leaving the two suni erne masters 
undiscussed) Keats and Colciidge have ceitainly done this. The 
colour seems born of the music and the music bum of the 
colom . In French poehy the same triumph has been achieved in 
Victor Hugo's magnificent poem " En merchant la unit dans un 
bois." which, as a tendering through veili.il music ot the witchery 
ol nature, stands alone in the poetry ol Fiance. For tlieie the 
poet conquers that crowning difficulty we have been alluding lo, 
the diflicullv of stealing from prose as much distinctness of colour 
and clearness ot outline as can be imported into verse with as little 
sacrifice as possible of melody. 

If poet tv can in some degree invade the domain of prose, so 
on the other hand prose can at times invade, the domain of poetry, 
and no doubt the prose of Pkyto -what is railed poetical prose 
is a legitimate form of art. v Poetry, the earliest form of litera- 
ture, is also the final and ideal form of all pure literature *and, 
when Landor insists that poetry and poetical prose are antago- 
nistic, we must remember that Landor’s judgments are mostly 
based on feeling, and that his hatred of Plato would be quite 
sufficient basis with him for an entire system of criticism upon 
poetical prose. As with Carlyle, there was a time in his life when 
Plato had serious thoughts of becoming a poet. And perhaps, 
like C arlyle, having the^ood sense to see his true function, he 
himself desisted from writing, and strictly forbade other men to 
write, in verse, if we consider this, and if we consider. that 
certain of the great English masters of poetic prose of the 17th 
century were as incapable of writing in metre as their followers 
Richter and Carlyle, we shall hardly escape the conclusion on the 
one hand that the faculty of writing poetry is quite another 
faculty than that of producing work in the arts most closely 
allied to it, music and prose, but that on the other hand there is 
nothing antagonistic between these faculties. 

3. Comparative I alue in Expressional Power . — There is one 
great point of superiority that musical art exhibits over metrical 
art. This consists, not in the capacity for melody, but in 
the capacity lor harmony in the musician’s sense. The finest 
music of Aeschylus, ot Pindar, of Shakespeare, of Milton, 
is after all only a succession of melodious notes, and. in 
endeavouring to catch the harmonic intent of strophe, anti- 
strophe and epodc in the Greek chorus ami in the true ode (that 


of Pindar), we can only succeed by pressing memory into our 
service. We have to rec all by memory the waves that have gone 
before, and then to imagine their harmonic power in relation to 
the waves at present occupying the car. Counterpoint, therefore, 
as not to be ac hieved by the metricist, even though he be Pindar 
himself; but in music this perfect ideal harmony was fore- 
shadowed perhaps in the earliest writing. We know at least 
that as early as the 12th century counterpoint began to show a 
vigorous life, and the study of it is now a familiar branch of 
musical science. Now, inasmuc h as “ nature’s own hymn ” is 
and must be the harmonic blending of apparently 
independent and apparently discordant notes, among m * 

the arts whose appeal is through the ear that which can achieve 
counterpoint must perhaps rank as a pure art above one which 
cannot achieve it. We are of course speaking here of metre only. 
We have not spac e to inquire whether the counterpoint of absolute 
poetry is the harmony underlying apparently disc ordant emotions 
— the emotion produced by a word being more persistent than the 
emotion produced by an inarticulate sound. But if poetry falls 
behind music in rhythmic scope, it is capable of rendering emotion 
after emotion has become disintegrated into thoughts, and here, 
as we have seen, it enters into direct competition with the art of 
prose. It. can use the emphasis of sound, not for its own sake 
merely, but to strengthen the emphasis of sense, and can thus 
give a fuller and more adequate expression tt> the soul of mail 
than music at its highest can give. With regard to prose, no 
doubt such writing as Plato’s description of the chariot of the 
soul, his description of the island of Atlantis, or of Fr’s visit to 
the place of departed souls, comes but a short way behind 
poetry in imaginative and even rhythmic appeal. It is impossible, 

| however, here to do more than touch upon the subject of the 
j rhythm of prose in its relation to the rhythm of poetry; for in 
I this matter the genius of each individual language has to he 
j taken into account. 

! Perhaps it inav be said that deeper than all the rhythm of art 
| is that rhythm which art would fain catch, Ihe rhvthnyrf nature; 
i for the rhythm of nature is the rhythm ol life itself. This 
I rhythm can he caught by prose as well as bv poetry, such prose, 
lor instance*, as that of the English Iliblc. Ceitainly the rhythm 
of verse at its highest, such, lor instance, as that of Shakespeare's 
greatest writings, is nothing more and nothing less than the 
metre of that energy of the spirit which surges within the bosom 
ot him who speaks, whether he speak in verse or ill impassioned 
j prose. Being rhythm, it is of course governed by law, but it. is a 
law which transcends in subtlety the conscious art of the nfetrieist 
and is only caught by the poet in his most inspired moods, a law 
! which, being part of nature’s own sanctions, can of course nevei 
be formulated but only expressed, as it is expressed in the melody 
of the bird, in the inscrutable harmony of the entire bird-chorus 
of a thicket, in the whisper of the leaves of the tree, and in the 
song or wail of wind and sea. Now is not this rhythm of nature 
represented by that “ sense rhythm ” which prose can catch as 
well as poetry, that sense rhythm whose finest expressions are 
to be found in the Bible, Hebrew' and English, and in the biblical 
movements of the English Prayct Book, and in the dramatic 
prose of Shakespeare at its best ? Whether it is caught by prose 
or by verse, one of the virtues of the rhythm of nature is that it is 
translatable. Hamlet’s peroration about man and Raleigh’s 
apostrophe to death are as translatable into other languages as 
are the Hebrew psalms, or as is Manu’s magnificent passage 
about the singleness of man : 

** Singh; is each man born into the world; single he dies; single 
he receives ihe reward of his good deeds, and single the punishment 
ol his evil deeds. When he dies his body lies like a lallen tree upon 
the earth, but his virtue accompanies his soul. Whcrelore let man 
harvest and garner virtue, so that he may have an inseparable com- 
panion in traversing that gloom which is so hard to be traversed.'* 

Here the rhythm, being the inevitable movement of emotion 
and “ .sense/’ can be caught and translated by every literature 
under the sun. While, however, t[ie great goal before the poet 
is to compel the listener to expect his caesuric effects, the great 
goal befofc the writer of poetic prose is in the very opposite 
direction ; it is to make use of the concrete figures and impassioned 
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diction of the poet, but at the same time to avoid the recognized 
rind expected metrical bars upon which the poet depends. The 
moment the prose poet passes from the rhythm of prose to t ho 
rhv thin of metre the apparent sincerity of his writing is destroyed. 

A" compared with sculpture and painting the great infirmitf 
of poetry, as an “ imitation ” of nature, is of course that the 
medium is always and of necessity words — even when 
Plastic nQ Wlirc j s yould, in the dramatic situation, have been 
spoken. v It is not onlv Homer w ho is obliged some- 
times to forget that passion when at white heat is never voluble, 
is scarcely even articulate; the dramatists also are obliged t»> for- 
get that in love and in hate, at their tensest, words seem weak and 
foolish, when compared with the silent and satisfying triumph and 
glorv of deeds, such as the plast ie arts can render. * This becomes 
manifest enough w hen we compare the Niobe group or the Lao- 
cuon group, or the great dramatic paintings of the modern 
world, with even the finest efforts of dramatic poetry, such as the 
speech of Andromache to TIector, or the speech of Priam to 
Achilles, nav such as even the cries of Cassandra in th Agamem- 
non. or the wailings of Lear over the dead Cordelia. Kvon when 
writi.ig the words uttered by Oedipus, as the terrible truth breaks 
in upon his soul, Sophochs must have felt that in the holiest 
chambers of sorrow’ and in the highest agonies of suffering reigns 
that awful siknee which not poetry, but painting sometimes, and 
sculpture alwavs, can render. What human sounds could render 
the agony of Niobe, or the agony of Laocoon, as we sec them in 
the sculptor'?. rendering? Not articulate speech at all; not 
words but wails. It is the same with hate; it is the same with 
love. We are not speaking merely of the unpacking of the heart 
in which the angry warriors of the Iliad indulge. Even such 
subtle writing as that of Aeschylus and Sophocles falls below the 
work of the painter. Hate, though voluble perhaps, as Clytaem- 
nestra's when hate is at that red-heat glow' which the poet can 
render, changes in a moment whenever that redness has been 
fanned to hatred’s own last complexion whiteness as of iron 
at the m&lting point — when the heart has grown far too big to 
be “unpacked " at all, and even the bitter epigrams of hate’s 
own rhetoric, though brief as the terrier's snap before he fleshes 
his teeth, or as the short snarl of the tigress as she springs before 
her cubs in danger, are all too slow’ and sluggish for a soul to 
which language at its tensest has become idle play. Hut this is 
just what cannot be rendered by an art whose medium consists 
solely of words. 

It i»in giving voice, not to emotion at its tensest, but to the 
variations of emotion, it is in expressing the countless shifting 
movements of the soul from passion to passion, that poetry 
shows in spite of all her infirmities her superiority to the plastic 
arts. Hamid and the Agumnnnon, the Iliad and the Oedipus 
Tyrannus , are adequate to the entire breadth and depth of man’s 
soul. 

Varieties of Podic Art. — We have now reached the inquiry: 
What varieties of poetic art are the outcome of the two kinds of 
poetic impulse, dramatic imagination and lyric or egoistic imagi- 
nation ? It would be impossible here to examine fully the subject 
of poetic imagination. In order to do so we should have to enter 
upon the vast question of the effect of artistic environment upon 
the development of man's poetic imagination; we should have 
to inquire how the instinctive methods of each poet and of each 
grteup of poets have been modified and often governed by the 
methods characteristic of their own time and country. We 
should have to inquire, for instance, how far such landscape 
as that of Sophocles in the Oedipus Coloneus and such landscape 
as that of Wordsworth depends upofl (difference of individual 
temperament, and how far upon difference of artistic environ- 
ment. That, in any thorough and exhaustive discussion of 
poetic imagination, l he question of artistic environment must 
be taken into account, the case of the Iliad is alone sufficient 
to show. Ages before Phryniehus. ages before an acted drama 
was dreamed of, a dramatic poet of the first order arose, and, 
though he was obliged to express his splendid dramatic imagina- 
tion through epic forms, he expressed it almost as* fully as if 
he had inherited the method and the stage of Sophocles. And if 


Homer never lived at all, then an entire group of dramatic poets 
arose in remote times whose method was epic instead of dramatic 
simply because there was then no stage. This, contrasted with 
the fact that* in a single half-ccntury the tragic art of Greece 
arose with Aeschylus, culminated with Sophocles, and decayed 
with Euripides, and contrasted also with the fa* t that in England 
at one time, and in Spain at one time, almost the entire poetic 
imagination of the country found expression in the acted drama 
alone, is sufficient to show that a poet’s artistic methods are 
very largely influenced by the artistic environments of bis country 
and time. So vast a subject as this, however, is beyond our scope, 
and we can only point to the familiar instance ot the troubadours 
and the tromeres and then pass on. 

With the trouvere (the poet of the langue d'oil ), the story or 
situation is always the end of which the musical language is 
the means; with the troubadour (the poet ot the langur d've ), 
the form is so beloved, the musical language so enthralling, that, 
however beautiful may be the story or situation, it is felt to 
be no more than the means to a more beloved and beautiful 
end. Hut then nature makes her own troubadours and her own 
trouvercs irrespective of fashion and of time- irrespective of 
langue d'oc and langue d'oil . And, in comparing the troubadours 
with the trouvercs, this is what strikes us at once— there are 
certain troubadours who by temperament, b\ original endow- 
ment of nature, ought to have been trouvercs, and there are 
certain trou\£res who by temperament ought to have been 
troubadours. Surrounding conditions alone have made them 
what they are. There are those whose impulse (though writing 
in obedience to contemporary fashions lyrics in the langue d'oc) 
is manifestly to narrate, and there are those whose impulse 
(though writing in obedience to contemporary fashions fabliaux 
in the langue d'oil) is simply to sing. In other words, there are 
those who, though writing after the fashion of their brother- 
troubadours, are more impressed with the romance and wonder- 
fulness of the human life outside them than with the romance 
and wondcrfulucss of their own passions, and who delight in 
depicting the external world in any form that may be the popular 
form of their time; anc^ there are those who, though writing after 
the fashion of their brother-trouveres, are far more occupied 
with the life within them than with that outer life which the 
taste of their time and country calls upon them to paint— born 
rhytlnnists who must sing, who translate everything external 
as well as internal into verbal melody. Of the former class 
Pierre Vidal, of the latter class the author of Le Lay de Voiselet , 
may be taken as the respective types. 

That the same forces arc seen at work in all literatures few 
students ot poetry will deny — though in some poetical groups 
these forces arc no doubt more potent than in others, as, for 
instance, with the great parable poets of Persia, in some of whom 
there is perpetually apparent a conflict between the dominance 
of the Oriental taste for allegory and subtle suggestion, as 
expressed in the Zoroastrian definition of poetry-*- “ apparent 
pictures of unapparent realities "■ — and the opposite yearning 
to represent human life with the freshness and natural freedom 
characteristic of Western poetry. 

Allowing, however, for all the potericy of external influences, 
we shall not be wrong in saying that of poetic imagination there 
are two distinct kinds (i)thc kind of poetic imagi- Absolute 
nation seen at its highest in Aeschylus, Sophocles, ant Relative 
Shakespeare and Homer, and (2) the kind of poetic visIo/t - 
imagination seen at its highest in Pindar, Dante and 
Milton, or else in Sappho, Heine and Shelley. The former, 
being in its highest dramatic exercise unconditioned by the 
personal or lyrical impulse of the poet, might perhaps be called 
rttafl/j/tedramatic vision ; the latter, being more or less conditioned 
bv the personal or lyrical impulse of the poet, might be called 
relative dramatic vision. It seems impossible to classify poets, 
or to classify the different varieties of poetry, without draw- 
ing some such distinction as this, whatever words of definition 
we may choose to adopt. • 

For the achievement of all pure lyric poetry, such as the ode, 
the song, the elegy} the idyll, the sonnet, the stornello, it is 
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evident that the imaginative force vve have called relative vision 
will suffice. And il wc consider the matter thoroughly, in many 
other forms of poetic art — forms which at first sight might seem 
to require absolute vision — we shall find nothing but relative 
vision at work. 

Even in Dante, and even in Milton and Virgil, it might be 
difficult to trace the working of any other than relative vision. 
And as to the entire body of Asiatic poets it might perhaps be 
found (even in view of the Indian drama) that relative vision 
su ffiers to do all their work. Indeed the temper which produces 
true drama is, it might almost hi* said, a growth of the Western 
mind. Kor, unless it be Semitic, as seen in the dramatic narratives 
of the Bible, or Chinese, as seen in that remarkable prose story. 
The Two Fair Cousins , translated by Renmsat, absolute vision 
seems to have but small place in the literatures oDAsia. The 
wonderl ulness of the world and the romantic possibilities of fate, 
or circumstance, or chance— not the wonderfulness of the 
character to whom these possibilities befall- are ever present 
to the mind of the Asiatic poet. Even in so late a writer ns the 
poet of the Slid a Ndmch , the hero Trij, the hero Zal and the hero 
Zohreb are in character the same person, the virtuous young man 
who combines the courage of youth with the wisdom and forbear 
ance of age. And, ns regards the earlier poets of Asia, it was 
not till the shadowy demigods and heroes of the Asiatic races 
crossed the Caucasus, and breathed a more bracing air, that 
they became really individual characters. But among the many 
qualities of man’s mind that were invigorated and rejuvenated 
by that great exodus from the dreamy plains of Asia is to be 
counted, above all others, his poetic: imagination. The mere 
sense of wonder, which had formerly been an all-sufficing source 
of pleasure to him, was all-sufficing no longer. The wonderful 
advent ure must now be connected with a real and interesting 
individual character. It was left for the poets of Europe to 
show that, given the interesting character, given the Achilles, 
the Odysseus, the Helen, the Priam, any adventure happening 
to such a character becomes interesting. 

What then is this absolute vision, this true dramatic imagina- 
tion which can hardly be found in Asia — which even in Europe 
cannot be found except in rare cases f Between relative and 
absolute vision the difference seems to he this, that the former 
only enables the poet, even in its very highest exercise, to make 
his own individuality, or else humanity as represented by his own 
individuality, live in the imagined situation; the latter enables 
him in its highest exercise to make special individual characters 
other than the poet’s own live in the imagined situation. 

“ That which exists in nature,” says TTegcl, “ is a something 
purely individual and particular. Art, on the contrary, is essen 
tiallv destined to manifest the general.” And no doubt this is 
triu* as regards the plastic arts, and true also as regards literary 
art, save in the very highest reaches of pure drama and pure 
lyric, when it seems to become* art no longer —when it seems to 
become the verv voice of Nature herself. The erv of Priam 
when he puts to his lips the hand that slew his son is not merely 
the cry of a bereaved and aged parent; it is the cry of the in- 
dividual king of Troy, and expresses above everything else that 
most naive, pathetic afid winsome character. Pul the words 
into the mouth of the irascible and passionate Lear and they 
would be entirely out of keeping. 

It mav be said then that, while the poet of relative vision, 
even in its very highest exercise, can only, wljen depicting the 
Lyric Epic denial world, deal with the general, the poet of 

and ' absolute vision can compete with Nature herself 

Dramatic and deal with both general and particular. If this 

Singers. j s r( » a ]i v S() wc may perhaps find a basis for a classi- 

fication of poetrv and of poets. That all poets must be singers 
has already been maintained. But singers seem to be divisible 
into three classes : first the pure lyrists, each of whom can with 
his one voice sing only one tune; secondly the epic poets, save 
Homer, the bulk of the narrative poets, and the quasi-dramatists, 
each of whom can witlw his one voice sing several tunes; and 
thirdly the true dramatists, who, having, like the nightingale of 
Gongora, many tongues, can sing all tunts. 


It is to the first-named of these classes that most poets belong. 
With regard to the second class, there are not of course many 
poets left for it : the first absorbs so many. But, when we come 
to consider that among those who, with each his one voice, can 
sing many tunes, are Pindar, Firdausi, Jami, Virgil, Dante, 
Milton, Spenser, Goethe, Byron, Coleridge, Shelley, Keats, 
Schiller, Victor Hugo, the second cl ass is so various that no 
generalization save such a broad one as ours could embrace its 
members. And now we come to class three, and must pause. 
The third class is necessarily very small. In it can only be 
placed such names as Shakespeare, Aeschylus, Sophocles, 
llomer and (hardly) Chaucer. 

These three kinds of poets represent three totally different 
kinds of poetic activity. 

With regard to the first, the pure lyrists, the impulse is pure 
egoism. Many of them have less of even relative vision at its 
highest than the mass of mankind. They are often too much 
engaged with the emotions within to have any deep sympathy 
with the life around them. Of every poet of this class it may 
be said that his mind to him “ a kingdom is,” and that the 
smaller the poet the bigger to him is that kingdom. To make 
use of a homely image like the chaffinch whose eyes have been 
prirk(*d by the bird-fancier, the pure lyrist is sometimes a warbler 
because he is blind. Still lie feels that the Muse loves him 
exceedingly. She takes away his eyesight, 1 "but she gives him 
sweet song. And his song is very sweet, very sail, and very 
beautilul; but it is all about the world within his own soul — its 
sorrows, joys, fears and aspirations. 

W ith regard to the second class the impulse here is no doubt a 
kind of egoism too ; yet the poets of this class are all of a different 
temper from the pure lyrists. They have a wide imagination ; 
but it is still relative, still egoistic. They have splendid eyes, 

| but eyes that: never get beyond seeing general, universal 
I humanity (typified by themselves) in the imagined situation. 

I Not even to these is it given to break through that law of 
| centrality by which every “me” feels itself to be^lie central 
! “ me ” — the only “ me " of the universe, round which all other 
; spurious “ Tite's ” revolve. This “ me » of theirs they can 
. transmute into many shapes, but they cannot create other 
, “ me's ” nay, for egoism, some of them scarcely would. peThaps, 
j if they could. 

! 'riu* third class, the true dramatists, whose impulse is the 
' simple warning to create akin to that which made “ tin* great 
Vishnu yearn to create a world,” are “of imagination all com- 
pact” so much so that when at work “the divinity ’ which 
lamblichus speaks of “seizes for the time the .soul and guides 
it as he will.” 

The distinction between the pure lyrists and the other two 
classes of poets is obvious enough. But the distinction between 
the quasi-dramatists and the pure dramatists re- ^ xampiea of 
quires a word of explanation before we proceed to Relative and 
touch upon the various kinds of poetry that spring Absolute 
from the exercise of relative and absolute vision. 

Sometimes, to be sure, the vision of the true dramatists — 
the greatest dramatists— -will •suddenly become narrowed 
and obscured, as in that part of the Oedipus tyr annus where 
Sophocles makes Oedipus ignorant of what every one in Thebes 
must have known, the murder of Laius. And again, finely as 
Sophocles has conceived the character of Elcetra, he make^hcr, 
in her dispute with Chrysothcmis, give expression to sentiments 
that, in another play of his own, ’come far more appropriated 
from the lofty character of Antigone in a parallel dispute with 
Ismene. And, on the other hand, examples of relative vision 
in its furthest reaches can be found in abundance everywhere, 
especially in Virgil, Dante, Calderon and Milton. Some of the 
most remarkable examples of that high kind of relative vision 
which may easily be mistaken for absolute vision may be found 
in those great prose epics of the North which Aristotle would 
have called poems. Here is oye from the Vdlsunga Saga. 
While the brothers of Gudrun are about their treacherous 
business^if murdering Sigurd, her husband, as he lies asleep in 
her arms, Brynhild, Sigurd’s former love, who in the frenzy of 
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“ love turned to hate ” lias instigated the murderers to the deed, 
hovers outside the chamber with Gunnar, her husband, and 
listens to the wail of her rival who is weltering in Sigurd’s blood. 
At the sound of that wail Brvnhild laughs:--- 

"Thm *ai(l Gunnar to her, Thou laughrst not because t liy hear# 
roots arc gladded, or else why doth thy visage wa.\ so wan ? ” 1 
This is of course very line ; but, as any two characters in that 
dramatic situation might have done that dramatic business, 
fine as it is — as the sagaman gives us the general and not the 
particular- the vision at work is not absolute but relative at its 
very highest exercise. But our examples will be more interest- 
ing if taken lrom English pods. In Coleridge’s “Ancient 
Mariner" we find an immense amount of relative vision of so 
high a kind that at first it seems absolute vision. W hen the 
ancient mariner, in his narrative to the wedding guest, reaches 
the slaying of the albatross, he stops, he can proceed no farther, 
and the wedding guest exclaims:--- I 

“ (Uni save thee. Ancient Mariner. ! 

From the lieinls that plague thee thus ! | 

\Yhv look'st thou so ? ’* “ With my cro-o,-bow 

1 shot the albatross . ” 

But there arc instam.es of relative vision — especially in the 
great master obabsolute vision, Shakespeare — whiih are higher 
Mill— so high indeed that not to relegate them to absolute 
vision seems at lifst sight pedantic. Such an example is the 
famous spoeilt of Lady Maibclh in the second net, where he 
says : — 

“ Had lie not resembled 
My father as he slept, T had clone *t." 

Marvellously subtle as is this speech, it will be found, if 
analysed, that it expresses the general human soul rather than 
any mu* special human soul. Indeed Leigh Hunt records the 
case of a bargeman who, charged with robbing a sleeping 
traveller in his barge, used in his confession almost identical 
words : “ Had he not looked like my father as he slept, 1 should 
have killed as well as robbed him." Again, the thousand-and- 
one cases X’to be found in every literature) where a character, 
overwhelmed by some sudden surprise or terror, asks whether 
the action going on k that of a dream or of real life, must all, 
on severe analysis, be classed under relative rather than under 
absolute vision — even Mali a fine speech, for instance, as that 
where Pericles, on discovering Marina, exclaims:---- 

Tint is the rarest dream that e ’er dull sleep 
1 >i<l mock sa*l InnK withal 

or as tkat in the third act of Titus Andronieus, where Titus, 
beholding* his mutilated and ruined daughter, asks: 

“ When vs ill tl i i ^ Jearliil slumber have an e nd ? " 
even here, we say, the humanity rendered is general and not 
particular, the vision at work is relative and not absolute. The 
poet, as representing the whole human race, throwing himself 
into the imagined situation, gives us what general humanity 
would have thought, felt, said or done in that situation, not 
what one particular individual and he alone would have 
thought, felt, said or done. 

Now what we have called absolute* vision operates in a very 
different way. So vividly is the poet’s mere creative instinc t 
at work that the ego sinks into passivity— becomes insensitive 
to all impressions other than those dic tated by the vision — by 
the “divinity ’ which has “seized the soul.” Shakespeare is 
full -of examples. Take the scene in the first act of Hamlet 
where Hamlet hears lor the first time, from Horatio, that his 
father's ghost haunts the castle. Having by short sharp 
questions elicited the salient facts attending the apparition, 
Hamlet says, *' 1 would I had been there.” To this Iloratio 
makes the very commonplace reply, “It would have much 
amazed you.” Note the marvellously dramatic reply of Hamlet 
- “ Very like, very like ! Stayed it long ? ” Suppose that this 
dialogue had been attempted by anv other poet than a true 
dramatist, or bv a true dramatist in any other mood than 
his very highest, Hamlet, on* hearing Horatio’s commonplace 
remarks upon phenomena which to Hamlet were more subversive * 

1 Translation of Morris and Magnusson. 


of the very order of the universe than if a dozen stars had fallen 
from their courses, would have burst out with : ” Amazed me ! ” 
and then would have followed an eloquent declamation about 
the “ amazing ” nature of the phenomena and their effect upon 
I him. But so entirely has tin* poet become Hamlet, so completely 
has “ the divinity seized his soul,” that all language seems 
equally weak for expressing the turbulence within the soul of 
the character, and Hamlet exclaims in a sort ol meditative 
irony, “ Very like, very like ! ” it is exactlv this one man 
llamlet, and no other man, who in this situation would have 
so expressed himself. Charles Knight has sornfc pertinent 
remarks upon this speech of Hamlet ; yet he misses its true value, 
and treats it lrom the general rather than from the particular 
side. Instances of absolute vision in Shakespeare crowd upon 
us; but we* ran find room for only one other. In the pathetic* 
speech of Othello, just before he kills himself, he declares himself 
to be : — 

“ One not easily jealous, but, being wi ought, 

Perplexed in the extreme.'* 

Consider the marvellous timbre of the word “ wrought,” as 
coining from a character like Othello. When writing this 
passage, especially when writing this word, the poet had become 
entirely the simple English soldier-hero, as the Moor really is — he 
had become Othello, looking upon himself “ as not easily jealous,” 
whereas he was “ wrought ” and “ perplexed in the extreme ” by 
tric ks w hic h llandet would have seen through in a moment. 

\\ hilc all other forms of poetic art can be vitalized by relative 
vision, there are two forms (and these the greatest) in which 
absolute vision is demanded, viz. the drama, and in Dramatic 
a lesser degree the Greek epic, especially the Iliad. imaxina- 
Tliis will he seen more plainly perhaps if we now tiot1, 
vary our definitions and call relative vision egoistic imagination ; 
absolute vision dramatic imagination. 

Very mu* h of the dramatist’s work can be, and in fact is, 
effected by egoistic imagination, while true dramatic imagination 
is only called into play on comparativelv rare occasions. Not. 
only lint* hut sublime dramatic poems have been written, however, 
where the vitalizing power has been entirely that of lyrical 
imagination. We ncccfonk instance the* Prometheus Pound of 
Aeschylus, the most sublime poem in the world. The dramas 
of Shcllev too, like those of Victor Hugo and Calderon, are 
informed entirely by egoistic imagination. In all these splendid 
poems the* dramatist places himself in the imagined situation, 
or at most: he places there some tvpical conception of universal 
humanity. There is not in all Calderon any such display of 
dramatic imagination as we get in that wonderful speech of 
Priam’s in the last book of the. 1 Iliad , to which wc have before 
alluded. There is not in the Cenci such a display of dramatic 
imagination as we get in the sudden burst of anger lrom the 
spoilt child of gods and men, Achilles (anger which alarms the 
hero himself as much as it alarms Priam), when the prattle ol 
the old man has carried him too far. It. may seem bold to say 
( that the drama of Goethe is iniormed by egoistic imagination 
! only — assuredly the prison-scene in Faust is unsurpassed in 
the literatures of the world. Yet, perhaps, it could be shown of 
the passion and the pathos of GrelchAi throughout the entire 
: play that it betrays a lemale character general and typical rather 
than individual and particular. 

The nature of this absolute vision or true dramatic imagination 
is easily seen if v^e compare the dramatic work of writers without 
absolute vision, stub as Calderon, Goethe, Ben ] orison, Eletcher 
and others, with the dramatic work of Aeschylus and of Shake- 
speare. While of the former group it may be said that each poet 
skilfully works his imagination, ol Aeschylus and Shakespeare 
I it must be said that each in his highest dramatic mood does not 
| work, but is worked by his imagination. Note, for instance, 

! how the character of Clytacinnestra grows and glows under the 
! hand of Aeschylus. The poet of the Odyssey had distinctly 
; said that Aegisthus, her paramour, had struck the blow', but 
5 the dramatist, having imagined the greatest tragic female in 
! all poetry, Ijnds it impossible to let a man like Aegisthus assist 
j such a woman in a homicide so daring and so momentous. And 
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when in that terrible speech of hers she justifies her crime 
(ostensibly to the outer world, but really to her own conscience), 
the way in which, by the sheer magnetism of irresistible person- 
ality, she draws our sympathy to herself and her crime is un- 
rivalled uut of Shakespeare and not surpassed even there. In 
the Great Drama, in the Agamemnon , in Othello , in Hamlet , in 
Macbeth , there is an imagination at work whose laws are inexor- 
able, an* inevitable, as the laws by the operation of which the 
planets move around the sun. But in this essay our business 
with drama is confined entirely to its relations to epic. 

Considering how large and on the whole how* good is the body 
of modern criticism upon drama, it is surprising how poor is 
Epic and the modern criticism upon epic. Aristotle, compar- 
Drama ing tragedy with epic, gives the palm to tragedy 
Compared. as being the more perfect art, and nothing can be 
mure ingenious than the way in which he has marshalled his 
reasons. He tells us that tragedy as well as epic is capable 
of producing its effect even without action; we can judge of 
it perfectly, says he, by reading. He goes so far as to say 
that, e\en in reading as well as in representation, tragedy has 
an achantage over the epic, the advantage ol greater clearness 
am! distinctness of impression. And in some measure this was 
perhaps true of Greek tragedy, for as M tiller in his Dissertations 
on the Eumetiiiles has well said, the ancients always remained 
and wished to remain conscious that the whole was a Dionysian 
entertainment; the quest of a commonplace 'rmlnj came alter- 
wards. And even of Romantic Drama it mav be said that in 
the time of Shakespeare, and indeed down through the 18th 
century, it never lost entirely its character of a recitation as well 
as a drama. It was not till melodrama began to be recognized 
as a legitimate form of dramatic art that the dialogue had to be 
struck lrom the dramatic' action “ at full speed struck like 
sparks from the roadster’s shoes. The truth is, however, that 
it was idle for Aristotle to inquire which is the more important 
branch ol poetry, epic or tragedy. Equally idle would it be 
for the modern critic to inquire how nun h romantic drama 
gained and how much it lost by abandoning the chorus. 

Mmh has been said as to the scope aqd the limits of epic and 
dramatic poetry. II in epic the poet has the power to take the | 
imagination of his audience auav from the dramatic centre and , 
show what is going on at the other end of the great web of the . 
world, he can do the same thing in drama by the chorus, and | 
also by the introduction into the dramatic circle of messengers j 
and others from the outside world. But, as regards epic poetry, 
is it right that we should hear, as we sometimes do hear, the voice 
ol the poet himself as ('horns bidding us contrast the present 
picture with other pictures afar off, in order to enforce its teach- ; 


Muses are omniscient : this certainly may give the passage a 
deep dramatic value it otherwise seems to lack. 

The deepest of all the distinctions between dramatic and epic 
methods has relation, however, to the nature of the dialogue. 
Aristotle failed to point it out, and this is remarkable until we 
remember that his work is but a fragment of a great system of 
criticism. J11 epic poetry, and in all poetry that narrates, 
whether the poet be Homer, Chaucer, Thomas the Rhymer, 
Gottfried von Strasburg, or Turoldus, the action, of course, 
moved by aid partly of narrative and partly by aid of dialogue, 
but in drama the dialogue has a quality of suggestiveness and 
subtle inference which we do not expect to find in any other 
poetic foini save perhaps that of the purely dramatic ballad. 
In ancient drama this quality of suggestiveness and subtle 
inference is sc :n not only in the dialogue, but in the choral odes. 
The third ode if the Agamemnon is an extreme ease in point, 
where, by a kind of double entendre, the relations of Clytaemneslra 
and Aegisthus arc darkly alluded to under cover of allusions 
to Paris and Helen. ()f this dramatic subtlety Sophocles is 
perhaps the greatest i»astcr; and certain critics have been led 
to speak as though iro*y were heart-thought of Sophoclcaii 
drama. But the suggestiveness of Sophocles is pathetic (as 
Professor Lewis Campbell ms well pointed out), not ironical. 

J his is one reason why drama more than epic seems to satisfy the 
mere intellect of the reader, thoi^h this may lTe counterbalanced 
by the hardness of mechanical structure which sometimes disturbs 
the reader’s imagination in tragedy 

When, for instance, a dramatist p».ys so much attention to 
the evolution of the plot as Sophocles ^oes, it is inevitable that 
his characters should be more or less ploi ridden ; they have to 
say and do now and then certain things u'mVIi thev would not 
say and do but for the exigencies of the plo. Indeed one of 
the advantages which epic certainly has over o.*n n;l j s t hi t t the 
story can lx* made to move as rapidly as the po>t mav desire 
without these mechanical modifications of character 

• 

Tin- mily kiml ol epic fur Ari- bitle lo consider was ,.pj c 

between which and all other tpie the difference is one m‘ kind* 
if tile Hind alone is taken to represent CiTeek epic. - 
In speaking ol the effect that surrounding conditions J "®* reek 
seem to have upon the form in which the poetic energy p & 
ol any time or country should express itsclt, we instanced tls 
I had as i typical case. The imagination vivifying it is mainly 
dramatic. The character* represent much more pum the mere 
variety ol mood of the delineator. Notwithstanding all the splendid 
works of Calderon, Mailowe, Webster and (iorlhe, it js doubtful 
whether as a born dramatist the poet of the Iliad does dbt come 
nearer to Aeschylus and Shakespeare than does any either poet. 
His passion for making the heroes speak lor themselves is almost 
a fault in the Iliad considered as pure epic, and the unconscious 


ing and illustrate its pathos ? This is a favourite method with 
modern poets and a still more favourite one with prose narrators. 
Does it not give an air of self-consciousness to poetry ? Does 
it not disturb the intensity of the poetic vision ? Vet it has 
the sanction of Horner; and who shall dare to challenge the 
methods of the great father of epic ? An instance occurs in 
Iliad v. 158, where, in the midst of all the stress of light, the poet 
leaves the dramatic action to tell us what became of the in- 1 
heritance of Phaenops,* after his two sons had been slain by j 
Diomodes. Another instance occurs in iii. 243-244, whore the 1 
poet, after Helen’s pathetic mention of her brothers, comments ! 
on the causes of their absence, “ criticizes life ” in the approved 
modern way, generalizes upon the impotence pf human intelli- . 
genre— the impotence even of human love — to pierce the dark- j 
ness in which the web of human fate is woven. Thus she spoke j 
(the poet tells us): but the life-giving earth already possessed 
them, there in Lacedaemon, in their dear native land : — 

&s <f>d.TO' robs 8* fj&T} k6.t*x*v tpv<rl£oos ala 

4v AaK&aifxnvi ahdi, ip iraTgfSt yah). 

This, of course, is “beautiful exceedingly,” but, inasmuch as 
the imagination at work is egoistic or lyrical, not dramatic; inas- 
much as the vision is relative, not absolute, it does not represent 
that epic strength at its very highest which we call specially • 
“ Homeric,” unless indeed we remem ber f that with Homer the 


wav in which cadi actor is made to depict Ins own character is in 
the highest spirit of drama. It is owing to this* speciality of 
the Iliad that it stands apart from all other epic save that of the 
Odvsscv, where, however, the dramatic vision is less vivid. It is 
owing to the dramatic imagination displayed in the Iliad that it 
is impossible to say, lrom internal evidence, whether the; poem is 
to In- classified with tin- epics of growth or with the epics of art. 
All epics are clearly divisible into two classes, first those which are 
a mere accretion oi poems or traditionary ballads, and second, those 
which, though based indeed on tradition or history, have heroine 
so fused in the mind of one great poet, so stained, therefore, with 
the colour and temper of that mind, as lo become new crvstalliza- 
tions — inventions, in short, as we understand that word. Each 
kind of epic has excellencies peculiar to itself, accompanied by 
peculiar and indeed necessary defects. In the one we gc^ the 
freedom*— -apparently schemeless and motiveless —of nature, but, as 
a consequence, miss that " hard acorn of thought " (to use the 
picturesque definition in the Volsunga Saga of the heart of a man) 
which the mind asks tor as the con; of every work ol art. In the 
other this great requisite of ail adequate central thought is found, 
but accompanied by a constriction, a lack of freedom, a cold 
artificiality, the obtrusion of a pedantic, scheme, which would be 
intolerable to the natural mind unsophisticated by literary study. 
The flow of the: one is as that of a river, the flow* of the other as that 
of a canal. Yet, as lias been already hinted, though the great 
charm ol Nature herself is that she never teases us with any obtrusive 
exhibitions of scheme, she doubtless has a scheme somewhere, she 
does somewhere hide a " hard acorn *)f thought ” of which the poem 
of the universe is the expanded expression. And, this being so, 
art shoula have a scheme too; but in such a dilemma is she placed 
in this matter that the epic poet, unless lie is evidently telling the 
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story for its own sake, scornlul ol purposes ethic or aesthetic, must 
saeritiee illusion. • 

Among the tormer class of epics are to be placed the great epics of 
growth, mu h as the Mahdbhdrata , the Nibelung story, tVe.; among 
the laiter the (hi\sst'V % the* Aeneid, Parcuhse Lost , the Bn usaiemme 
Ll'tijUi, the Lusiadas. • 

but where in this classification are we to tin I a place for the 
Rad ? The heart-thought ot the greatest epic m all literature is 
--imply that Achilles was vexed and that the Untunes ol the. world 
depended upon the whim ot a sulkv livro. Yet, notwithstanding all 
the* .uute criticisms ot Wolrt, it remains diiticult for us to tind a 
place tor the llud among the epics ot growth. And w hv ?. Because 
thioughout Bit' Iliad the dramatic imagination shown is id the 
first order; and, if we are to Mippo-e a multiplicity of authors 
tor the poem, we must also suppose that ages betore the time ot 
Pericles there existed a group ot dramatists more nearly jjmh to the 
masters ot the Gie-:it lhama, Aeschylus, Sophocles and Shake- 
speaie, than any group that has e\ er existed since. YH.it is equally 
difficult to lind a place for it amongst the epics ot art. In the 
matter of artistic niotiec the (hf\'s‘~cv stands alone among the epics 
ot art ot the world, as we are going to see. 

it is muni f i a that, as the pleasure derised U*om the epic of art 
is that ol recogni/mg a conscious scheme, if the epic ol art tails 
through conln-aon of scheme it tails altogether. What 
The Epic of ,j m tHe- e*]»io « *t art U« -oiui* kind of compeiisa- 

Art • lion tor that natural treedi*u ol evolution which il 

can never achieve, that sweet abandon* wlin h belongs to nature 
and to the e T >ic ot growth alike) is unky of impression, harmonious 
and symmeincal development ot * conscious heart-thought or 
motive. This being so, where are v<‘ to plaee the Aciu /</, and where 
are we to place tAe ShVi A aincl ? Starting with the intention, 
as it seems, of fusing into one hai iiioniou- whole the myths and 
It _,e:ids upon whi.li the Knm,“ 1 storv is b.wd, \irgil. bv the time 
reach''-, Pie middl.- ot In* epic, targets all about Puis primary 
intent, are! gives us hi> o\»n thoughts and r«*tk\ turns on tilings m 
uei.il. I llle .is is the *peecli ol A.iclus-s to \e;ie,t, m Fby.-mm 
vi. jc. | its micoagruii v wit!i the general •-.» !i«-me ol the 

pc m a - iV\'i lopi i] in*! 1 '* previous books '■how -» how'enimb’ Virgil 
laiked that artistic ;">wvr shown in the Od\\,sev of making a story 
become the nuturd and inevitable- outcome of an artistic idea. 

In ike s ,\ji> \:n>n/i tle-re 1 .-, the artistic rc«l».« lion ot Virgil, but 
with even h',-, %irentir»n to a central thought than. Virgil exhibits. 
Fird. ui-i relit* 1<n * his effects upon tin* very quditie-s which 
cl. m.u tc ri/e not the epic ol art but the epic: o! growth a natural 
and not a* ariila i.d flow ol tlie -.torv; so mm h m Fed P.iat, il the 
s d : j'n XA' ,!, k were studied in connexion with the* Wad cm the one 
h ; ,nd ;P'l with the KateeaJa on tlu* other, it might throw a light 
upon rhe way in whiifi an epic: nnv be at one and the* same time an 
aL ,, # eguti- m of the national ball id poems and the work of a single? 
a-bh'er. ‘'"hat Firdau-i was capable- of working trom a centre 
aot only art Ft il but philosophic hi-. V/7 nf and Zitlc- Ain show and if 
w cm on -id er w li.it w a the at l is tie tc*ni} ». -r < e i lie 1 \ /dan-. in j ,r< laudF 
time, what indeed lias been that temper during Ihe whole c_>£ the 
Mahommedan period, the subtle temp* r of tie* par ible poe-t the 
Shall .\^7;r t v, with it-, direct appeal to popular sympathies, i-> a 
standing wonder in poetic literature. 

With r?-gard, however, to Virgil's defective power of working 
from an nrti-tie motive, as compared with the poeL ol the Udy^rv, 
this is nn inlirmitv he shares with nil the- ports of Mu- We-ste-rn world. 
Certainly he shares it with the writer ot Paradise Lost , who, setting 
out to “ justify the- ways of (bod to man/’ torg'-is occasionally the; 
original worker of the evil, as where, tor instance-, he substitute*, 
chance; n - soon as lie comes (at the- end ot the* -.econd book) to the 
point upon which the* entire* epic movement turns, the escape of 
Satan from lu ll and his journey to earth h*r the ruin o! man ; — 

“ At la.-,t his sail-bicnui vans 
Tie spre.id.s lor flight, and, in the surging -unokc 
l pliltid, -puriis th£ ground; thence many a league, 

As in a cloudy chair, ascending rides 

And. u nms; but, that: se.it soon failing, meets 

A vat vacuity; all unawares, 

Flint' ring his pinions v.dn, plumb down he drops 
Ten thousand fathoms deep, and to this hour 
1 Juun had bc-c ii falling, IkuI not, by tr.L ch.\m.e, 

The* strong rebuff of some tumultuous cloud, 
instinct will i tire and nitre, hurried him 
As many mile-, aloft." 

In "Milton's case, however, the truth is that lie: made the mistake 
of trying to disturb the motive ol the: story for artistic purposes 
a fatal mistake, as we shall s«-e- when wc; come to speak of the 
Xihelmufenlicfi in relation to the old Norse epic cycle. 

Though Vondel's mystery plav of I.iuifcr is, in its execution, 
rhetorical more than jioetic.il, it did, beyond all question, influence 
Milton when he came to write Paradise Lost. 'Ihe famous line 
which is generally quoted as the keynote of Satan's character — 

Better to reign in hell Ilian serve- in heaven " — 

seems to have been taken bodily from Vondel's play, ami Milton's* 
entire epic shows a study of it. While Marlowe's majestic move- 


ments alone arc traceable in Satan’s speech (written some years 
before the rest of Paradise Lost, when the dramatic ami not the 
epic form had been selected), Milton’s Satan became ailenvanls a 
splendid amalgam not of the Mephistophelrs but of tlu* Juiustus 
ot Marlowe: and the Liuifev of Voiulel. Vondel's play must haves 

1 possessed a peculiar attraction lor a poet ol Milton's views of 
uitnan progress. Defective as the play is in execution, it is far 
otherwise in motive?. This motive, il wc; consider it aright, is 
nothing h-ss than an explanation of man’s anomalous condition 
on the earth -spirit incarnate in matter, created bv God, a little 
lower than the angels — in order that lie may advance by mean; 
of these very manacles which imprison him, in or ier that lie may 
.'isL c-nd bv Mu; staire.ise of the world, the ladder of Ih-sldy conditions, 
above those.- cherubim and seraphim who, lacking the; education 
ol sense, have; not the knowledge wide and deep which brings man 
close to (bod. 

Here Milton found his own favourite doctrine ol human develop 
ment and sell -education in a concrete and vividly artistic form. 
Much, however, as such a motive; must have struck . i. man ol Milton's 
instincts, his intellect was too much chained by Galvanism to permit 
ol liis treating the subject with Vomlc-l's philosophic breadth, 
riu* cause* of Luc tier's wrath had to be changed iiom jealousy of 
human progress to jealousy ot the Son’s proclaimed superiority. 
And Liu- history of poetry shows that once begin to tamper with 
the eeiitr.il thought, around which any group <>l incidents has 
crystallised and the entire story beeomes thereby rewritten, as we 
have seen in the case of the Agamemnon ot Aeschylu Ot the motive 
ol his own epic, alter lie had abandoned the motive of Voiidel, 
Milton had as little permanent grasp as Virgil had of his. As 
regards the Odvssev, however, w’e need scarcely sav that its motive 
is merely artistic, not philosophic. And now we come to philosophic 
motive. 

The arii-d's power of thought is properly shown not in the 
direct enunciation ot ideas but in maxlcrv over motive. Hera 
Aesi. hylu-. ii by tar the greatest figure m Western poetry — a proof 
perhaps among many proois of the Oriental strain ol his genius. 
(As regards pure drama, however, important as is motive, ireedom, 
organic; vitality in every part, is of more imporu.nce then even 
motive, and in this freedom mid easy abandonment the concluding 
part ot the Oresteia is deficient as compared with such a play as 
Otheiio or i.cai.) Notwithstanding the splendid exception oL 
Ae.-alivltis, tlie truth seems In be that the laeitlly ol developing a 
podim! narrative from a philosophic thought is Oriental, and on 
the* whole lorrign to the genius ol the Western mmd. Neither in 
Western drama nor in Western epic do we- lind, save* in such ran* 
cases ,y; that of Yondcl, anything like that power of elc-vcloping 
a storv irenn an idea winch not only Jami but all the parable poets 
of iVrsi.i show'. • 

In modern Fnglish poetry the motive of Shelley’s dramatic 
poem Prometheus ft abound is a notable illustration ot what is lie-re 
contended. Starting with 1 lie* lull intent of developing a drama 
from a motive —start mg with a univei'salisni, a belief that good 
shall be the final goal of ill —Shelley cannot finish his liist three 
hundre*d lines without shifting (in the e itrse of Prometheus) into 
a Manic hue is m as pure; as licit ot Manes Imnseli : — 

“ He*ap on 1 hv soul, bv virtue e>f this curse*, 

111 deeds, the']! be I lion d. mined, beholding good; 

Both intinite as is thej inn verse." 

According to the: central thought of the poem human nature, 
through the heroic protest and struggle oi the human mind typified 
l»v 1 Pome-1 lie-its, e mi at last dethrone that supernatural tenor and 
tvr.umv (Jupiter) which tin; human mind hud itself installed. 
But, alter it-, dethronement (when human nature; becomes minutely 
perfectible), how can the: supernatural tyranny exist apart Irotn 
the human mind that imagined it ? How can it be as “ minute as 
the universe ” ? 

file motive- ol Paradise Lost is assailed wilh much vigour by 
Victor Hugo in his poem /eW/gfm/s el Ret Loon. But whe-n Hugo, in 
the; alter parts of the poem, having de’stioved Milton's “ (bod," 
si* is up an ml ln-ly Freiie h “ Dim "of liis ow n and tries " to just ify " 
him, we* jK-recive how pardonable; was Milton's failure* after all. 
(“e impure sue h d' fe-c t of mental grip and such nebulosity of thought 
as is displayed bv Milton. Shelley and Hneo with Ihe; strength «d 
hand shown in t^e- “ Sulumnn " and " Alisal " of Jami, anel jnelevel 
by Ihe; Suli poe Is generally. 

T here is, liowe-ver, cme* <*xce])fion to Mils rule that We stern poetry 
is nebulous as to motive*. There is, besides tlie* Iliad, one e-pie; 
that, re -fuses to be* classified, though for entirely dill'cre-iif reasons. 
This is tlie N'lbehmg story, where; we: lind unity of purpose; and also 
entire freedom < » I niove-me-nt. We find combined lie-re. beauties 
which are- nowhe-n; e*lsc combined — vvliie h are, in tact, at war with 
e*ae_h *>t 1 1 < *r eve-rywhere* else*. We: find a sehe-me, a teal "acoitl of 
thought," in an epic which is not tlie- self-conse ions work of a. single; 
poe-tic artifice r, but is as much the slow growth of various times 
and various minds as is tJie; MaJidbhdrala, in wine li the* heart-thought 
is merely that the Kauravas ck-t entire! their relatives at elicc and 
re-lused to disgorge: their winnings. * 

This Xorlke-rn e-jiie lre-e-, ns vv«* tine! it in the* Iee-lattelio sagas, Ihe; 
Norns themselves miet have watered; for it combines 1 Tic virtues 
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of the epic of growth with those of the epic of art. Though not 
written in metre, it may usefully be compared with the epics of 
Greece and of India and Persia. Free in movement as the wind, 
which “ bloweth where it listeth.” it listeth to move by law. Its 
action is that of freewill, blit freewill at play within a ring of 
necessity. Within this ring there throbs all the warm and passionate 
lift? of tile world outside, and all the freedom apparently. Yet 
fiom that world it is enisled by a cordon of curses— by a zone of 
defiant llames more impregnable than that which girdled the 
• beautiful Prynhild at Hindfell. Natural laws, familiar emotions, 
are at w«»rk everywhere in the story- yet the V King of Andvari,” 
whose circumference is but that of a woman’s linger, encircles 
the whole manic world of the saga man as the JVlidganl snake encodes 
the earth. 1 ‘ or this artistic perfection in an epic of growth there 
are, of Course, many causes, some of them traceable and some of 
them beyond all discovery — causes no doubt akin to those which 
ga\ e birth to many of the beauties of oilier epics of growth. 
Onginallv Sinliotli and Sigurd were the same person and note 
hmv vas 1 lias been the artistic effect of the separation of the two ! 
Again, there were several dill emit versions of the story of Bivnhild. 
The sag.micn, finding all the.-a* versions too interesting and too 
much beloved to be discarded, adopted them all — worked them up 
into one legend, so that, 111 tin* Vulsuuqa Saqa we have a heioine 
possessing all the charms of goddess, demi-goddess, earthly piincess 
and ain.i/i/ii — a heroine sui passing perhaps in fascination all other 
heroines that have ever ligured 111 poetiv. 

It is when we come to consider sue h imaginative work as this 
that we are compelled to pause before challenging tile Aristotelian 
doctrine that metrical structure is but an accidental quality of epic. 

In sj>< . iking of the Nibelung story we do not, ol course, speak of 
tile G11 man version, the N ibcliinqnilicd, a fine epic still, though a 
degradation oi the elder form. Between the two the cliik-rejices 
are fundamental in the artistic sense, and form an excellent illustia- 
tion of w'hal has jusl been said upon the disturbance of motive in 
epic, and indeed in all poetic art. ll is not merely that (lie endings 
ol the three principal charucfcts, Sigurd (Siegfried), Guilrun 
(Kiienduli), and BtynluM are eiiLiielv diflerent; it is not merely 
that iiie icel. mdic version, bv missing the blood-bath at I ainii’s 
lair, ln-es the paLhelio situation of Gudrun's becoming afterwards 
an unwilling iiistrunient of her husband's death; it is not merely 
that, on the other hand, the German version, by omitting the caily 
love passages between Brynliild and Sigurd at Hindfell, misses 
entirely the tr.igic meaning ol her story and the terrible hate that 
is love resulting from the breaking ol the troth; but 1 lie (omliisioii 
of each version is so cxarllv the opposite ol that oi the oilier tlial. 
while tin* German story is called (and very properly) “ KnemliiH’s 
Kevcnge," the story ol the Volsitnqn Saqa might, with equal pro- 
priety, be called Gudrun’s Eorgiv eness. • 

Jf it be said that, in both cases, the motive shows the same 
Titanic temper, that is because the Titanic temper is the special 
1 liaracterislic of the* Nui tli-West ei n mind. 'ITie lunper 
Temper or 0 j- n vu p against aiuhurity seems indeed to belong 
zjst att j () energy which succeeds in the modern clevelnp- 

' csf ' meal ol the gieal rat iai si niggle for life. AH hough 

no epic, Eastern or Western, can exist without a struggle between 
good and evil -and a struggle upon apparently equal terms il 
must not be supposed that the warring of conflicting force s which 
i« the inotne ol Eastern epic has ninth real relation to the warring 
of ( uiiflirling forces which is the motive of \Y< stern epic. 

And, as rcg.uds the machinery ol epic, th< re is, we suspect, a 
deeper sjgiiitic.nu e than is commonly apprehended in the fact (hat 
file .Satan or Shaitan of the Eastern world becomes in Ycmdel and 
Milton a sublime Titan who at tracts to liimselt the admiration wliu li 
in Eastern poetry belongs entirely to the authority of heaven. 
I11 Asia, save perhaps among the pure Ai abs of the deseit , underlying 
all religious forms, then* is apparent a temper oi resignation to the 
irresistible authority ot heaven. Ami as regards tin* Aryans it 
is ptobable that llic Titanic Icmpei — the temper of revolt against 
authority — did not begin 40 show itself till they had moved across 
the Caucasus. But what concerns us lien- is the fact that the 
farther they moved to the north-west the more vigorously this 
temper asserted itself, tin* prouder grew man in his attitude towards 
the gods, till at last in the Scandinavian cycle lie became their equal 
and struggled alongside them, shoulder to shoulder, in the defence 
ol lieu veil ag.iinst the assaults of hell. Therefor*, as we say, the 
student of epic poetry must not suppose that there is any real 
parallel between the attitude ot Vishnu (as Kama) towards 
Havana and the attitude ot Prometheus towards Zeus, or the atti- 
tude of the human heroes towards Odin in Scandinavian poetry. 
Had Havana been clothed with a propel lv constituted authority, 
had he been a legitimate god instead ot a demon, the* Eastern 
dot trine ol recognition of authority would most likely have come 
in and the woild would have been spared one at least of ils 
cmnmoiis epics. Indeed, the Havana of the h\hiiilvana answers 
somewhat to the Fafnir of the Volsmiqa Saqa ; and to plot against 
demons is not to relx -1 against authority. The vast held oi Indian 
epic, however, is quite beyond us here. 

Nor can we do more than glance at the Kalevala. From one point 
of view that group of ballads might be taken no doubf, as a simple 
record of how the men of Kalevala were sKiliul in capturing the 


sisters of the Pojohla men. But from another point of view the 
universal struggle of the male for the female seems typified in this 
so-called epic of the Finns by the picture of the “ Lady of the 
Rainbow ” sitting upon her glowing arc and weaving her golden 
threads, while the hero is doing battle with the malevolent forces 

nature. 

But it is in the Nibelung story that the temper of Western epic 
is at its best- the temper of ihc simple lighter whose business 
it is to fight. The ideal Western lighter was not known in Greece 
till ages after llumer, when in the pass of Thermopylae* the com- 
panions of Leonidas combed their long hair in the sun. The business 
of the tighter in Scandinavian epic is to yield to no power whatso- 
ever, whet hei of earth or heaven or hell — to take a buffet from flic 
Allfathcr himself, and to return it; to look Destiny herself in the 
Leo, crying out for quart or neither to gods nor demons nor Korns. 
This is the true temper of pure “ heroic poetry ” as it. has hitherto 
llourished on this side the Caucasus — the temper ot the lighter 
who is invincible because lie feels that Fate herself falters when 
the hero of the true strain defies — the lighter who feels that the very 
Norns themselves must cringe at last before the simple courage of 
man standing naked and bare of hope against all assaulls > whether 
of heaven or hell or doom, 'Flic* pioud heroes of the- Vohiuiga 
Saqa utter no monies and shed no Homeric tears, knowing as they 
know that the day pmphesied is sure when, shoulder to shoulder, 
gods and men shall stand up to tight the entire brood of night and 
evil, storming the very gates ot Asgard. 

That this temper is not the highest from* the ethical point of 
view' is no doubt true. Against the beautiful resignation of 
Buddhism it may seem barbaric, and if moral suasion onuiil supplant 
physi< al force in epic il Siddartha could lake tin* place of Achilles 
or Sigurd— it might be better lot the human race*. 

But we must, now give undivided attention to pure egoistic 
or lyric imagination. This, as has been said, is sufficient to 
vitalize ail forms of poetic art save drama and the The Lyric 
Greek epic. It would be impossible to discuss imagina- 
adequatelv here the Hebrew poets, who have pro- tion • 
duced a lyric so different in kind from nil other lyrics as to 
stand in a class by itself. As it is equal in importance to 
the Great Drama of Shakespeare, Aeschylus and Sophocles, 
we may perhaps be allowed to call it the “Great Lyric.” 
The Great Lyric* must be religious — it must, it would seem, 
be an outpouring of the soul, not towards man Lj* towards 
God. like that of the God intoxicated prophets and psalmists 
of Scripture. Kven the lyric fire of Pindar owes much to the 
fact that he had a c hildlike belief in the myths to which so many 
of his contemporaries had begun to give a languid assent. # xUit 
there is nothing in Pindar, or indeed elsewhere in Greek poetry, 
like the rapturous song, combining unconscious^ power with 
unconscious grace, which we have (idled the Great Lyric. It 
might perhaps be said indeed that the Great Lyric is # pur< ly 
1 lebrew. But , although we could hardly expect to fiiuljt among 
those* whose language, complex of syntax and alive with self- 
conscious inflexion.^, bespeaks the scientific knowingness of the 
Western mind, to call the temper of the Great Lyric: broadly 
“ Asiatic*” would be rash. It seems to belong as a birthright 
to those descendants of Shem who, yearning always to look 
straight into the face of God and Jive, could (when tlie Great 
Lyric was sung) see not much else. 

Though two of the artistic elements of the Great Lyric, 
unconsciousness and power, are no doubt plentiful enough in 
India, the clement of grace is lacking for the most part. 'Die 
Vedic hymns are both nebulous and unemotional, as compared 
with Semitic hymns. And as to the Persians, they, it would 
seem, have the grace always, tin* power often, but the uncon- 
sciousness almost never. This is inevitable if we considcr^for 
a moment the chief characteristic of the Persian imagination an 
imagi aition whose wings are not so much “ bright with beauty ” 
as heavy with it- heavy as the wings of a golden pheasant — 
steeped in beauty like the “ tiger-moth’s deep damasked wings.” 
Now beauty of this kind does not go to the making of the Great 
Lyric. 

Then there comes that poetry which, being ethnologic-ally 
Semitic, might be supposed to exhibit, something at least of the 
Hebrew temper — the Arabian. But, whatever may be said of 
the oldest Arabic poetry, with its*leep sense of fate and pain, 
it would seem that nothing can be more unlike than the Hebrew 
‘temper ami the Arabian temper as seen in later poets. It is not 
with Hebrew but with Persian poetry that Arabian poetry can 
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be usefully compared. If the wings of the Persian imagination 
are heavy with beauty, those of the later Arabian imaginatfOn 
are bright with beauty— brilliant as an Eastern butterfly, quick 
and agile as a dragon-fly or a humming-bird. To the eve of 
the Persian poet the hues of earth are (as Firdausi says of th£ 
garden of Afrasiab) “ like the tapestry of the kings of Ormuz, ; 
the air is perfumed with musk, and the waters of the brooks are j 
the essence of roses/’ And to the later Arabian no less than to j 
the Persian the earth is beautiful ; but it is the clear and sparkling 
beauty of the earth as she “ wakes up to life, greeting the Sabaean 
morning”: we feel the light more than the colour. But it is 
neither the Persian's instinct for beauty nor the Arabian's 
quenchless wit and exhaust less animal spirits that go to the 
making of the Great Lyric; far from it. In a word, the Great 
Lvric, as we have said, cannot be assigned to the Asiatic temper 
generally any more than it can be assigned to the European i 
temper. ; 

In the poetry of Europe, if we cannot say of Pindar, devout , 
as he is, that he produced the Great Lyric, what can we say of : 

anv other European poet ? 'Hie truth is that, like ; 
The Ode. t } u , (; rcilt p ram a. so straight and so warm does it 
seem to. conic from the heart of man in its highest moods that 1 
we scarcclv feel it to be literature at all. Passing, however, 1 
fiom this supreme expression of h rical imagination, wc come 
to the artistic ode. upon which subject the ptesent writer ran 
onlv reiterate here what he \ ul * more fully said upon a former 
occasion. Whatever mav have been said to the contrary, 
enthusiasm is, in the nature ot things, the very basis of the ode; 
for the ode is a mono drama, the at tor in which is the poet , 
himself: and. as Marrnontel has well pointed out. if the actor 
in the mono drama is not affected by the sentiments he expresses, 
the ode must be o»ld and lifeless. But, although the ode is a 
natural poetic method of the poet considered as prophet — 
although it is die voice of poetry a tine frenzy it mibt 
not be supposed that there is anything lawless in its structure. 

“ Pindar* saws the Italian critic Gravina, “ launches his ver-es i 
upon the bosom of the sea; he spreads out all his sails; he con- 
fronts the tempest aaid the rocks; the waves arise and are readv 
to engulf him; already he has disappeared from the spectators 
view; when suddenly he springs up in the midst of the waters, 
iind reaches happilv the shore.” Now it is this Pindaric dis- 
cursiveness, Jhis Pindaric unrestraint as to the matter, which 
has led poets to attempt to imitate him by adopting an unre- 
straint# as to form. Although no two odes of Pindar exhibit 
the sanm metrical structure (the Aeolian and Lydian rhythms 
being mingled with the Doric in different proportions), yet each 
ode is in itself olxalient. severely obedient, to structural law. 
This we feel ; but what the law is no metricist has perhaps ever 
yet been able to explain. 

It was a strange misconception that led people for centuries 
to use the word “ Pindaric ” and irregular as synonymous terms; 
whereas the verv essence of the odes of Pindar (of the few\ alas ! 
which survive to us) is their regularity. There is no more difficult 
form of poetry than this, ajid for this reason : when in any j 
poetical composition the metres are varied, there must, as the 
present writer has before pointed out, be a reason for such 
freedom, and that reason is properly subjective — the varying 
form must embody and express the varying emotions of the 
singer. But when these metrical variations arc governed by 
no subjective law at all, but by arbitrary rules supposed to be 
evolved from the pra«tiee of Pindar, then that very variety 
which should aid the poet in expressing his emotion crystallizes 
it and makes the ode the most frigid of all compositions. Great 
as Pindar undoubtedly is, it is deeply to be regretted that no 
other poet survives to represent the triumphal ode of Greece — 
the digressions of his subject-matter are so wide, and his 
volubility is so great. 

in modern literature the ode has been ruined by theories 
and experiments. A poet like La Mothe, for instance, writes 
execrable odes, and then writes a treatise to prove that all odes 
should he written on the same model. There is muelf confusion 
of mind prevalent among poets as to what is and what is not 


an ode. All odes are, no doubt, divisible into two great classes : 
those which, following an arrangement in stanzas, are commonly 
called regular, and those which, following no such arrangement, 
are commonly called irregular. 

We do not agree with those who assert that irregular metres arc 
of necessity inimical to poetic art. On the contrary, we believe 
that in modern prosody the arrangement of the rhymes and the 
length of the lines in anv rhymed metrical passage may he deter- 
mined either by a fixed stanzaic law or by a law infinitely deeper - by* 
the law which impels the soul, in a state of poetic exaltation, to 
seize hold of every kind of metrical aid, such as rhyme, caesura, iVc. 
for the purpose of accentuating and marking nil each shade of 
emotion .is it arises, regardless of any demands of stanza. But 
between thf irregularity of makeshift, such as wc find it in Cowley 
and his imitators, and the irregularity of the “ fine frenzy " of such 
a poem, for instance, as Coleridge's Kuhla Khan, there is a difference 
in kind. Strange that it is not in an ode at all but in this unique 
lyric Kuhla Khan , descriptive of imaginative l.mdscapc, that an 
English poet has at last conquered the i rowning difficulty of writing 
in irregular metres. Having broken away from all restraints (if 
couplet and stanza having caused his rhyme's iiinl pauses to fall 
just where and just when the emotion demands that they should 
fail, scorning the exigencies of makeshift no less than the exigencies 
of stanza he has iound v\hat every writer oi irregular English odes 
li.is sought in vain, a music as entrancing, as natural, and at t he; 
same time as inscrutable, as the music of the' winds or of the sea. 

The prearranged eftects ot sharp contrasts and anliphonal move- 
ments, such as some poets have been able to compass, do not of 
course come under the' present de finition of lrn gular 
metres at all. If a nulncnl passage does not gain 
immensely bv being written independently of .st.m/uic 
law, it loses iiuinenM.lv ; and tor this reason, perhaps, that 
the great charm ol the music' ul all \ ei*se, as distinguished 
from the* inii'-i* ot prose, is mevilableness ot rad •■nee. 
metres v\c enjoy the pleasure ot feeling that the rhymes will 
inevitable fall under a recognized law of couplei or stanza. But 
it the passage Hows independently ol these, it must still How 
inevitably il must, in short, show that it is governed bv another 
and a vet deeper tone, the mrvit.iblmess of emotional expression. 
The Intis must be- long or short, the rh vines must be arranged alter 
ilii-oi alt«r lliai interval, not In cause il is convenient so 1o arrange 
them, bul because the emotion ot the poet inexorably demands 
thebe' and no other arrangements. When, however, Coleridge came 
to tn his hand at irregular odes, such as the odes “To I In' 
Departing Year ’’ and “ To the Duchess of Devonshire," lie certainly 
did not sun eed. # 

As to Wordsworth’s magnificent “ Ode* on Intimations of Im- 
mortality," the sole impeachment of if, but it is a grave one, is that 
lie length ol the lines and the arrangement of the rhymes are not 
always inevitable; they are, except oil rare occasions, governed 
neither by slan/aic nor bv emotional law. For instance, what 
(‘motional necessity was there tor the following rhyme-arrange- 
ment ? 


Stanzaic 
l.aw and 
I: mot tonal 
Law . 

In regular 


** My heart is at vour festival, 

Mv head hath its coronal, 

The 1 illness ot your bliss I trcl I feel it all. 
Oh, evil day ! if I were sullen 
While earth herself is adorning, 

This sweet May morning; 

And the children are culling, 

On every side, 

In a thousand valleys far and wide, 
Fresh flowers." 


Beautiful as is the substance of this entire passage, so far from 
gaining, il loses by rhyme loses, not m perspicuity, for Wordsworth 
like all his contemporaries (except Shelley) is mostly perspicuous, 
but in that metrical emphasis the quest ol^vhich is one of the impulses 
that leads apod to write in rhyme. In spite, however, ot its metrical 
defeats, this famous ode of Wordsworth’s is the finest irregular 
ode in the language; for, although Coleridge's " Ode to the I)e 
parting Year " excels it in Pindaric lire, it is below Wordsworth's 
masterpiece in almost every other quality save rhythm. Among 
the writers of English irregular odes, next to Wordsworth, stands 
Dryden. The second siun/a of the "Ode lor St Cecilia’s Day" 
is a great triumph. 

Leaving the irregular and turning to the regular ode, it is natural 
to divide these into two classes : (i) those which arc really Pindaric 
in so lar as they consist of strophes, antistrophes and epodes, 
variously arranged and contrasted; and ( 2 ) those which consist ot a 
regular succession of regular stanzas. Perhaps all Pindaric odes 
fend to show that this form of art is in English a mistake. It is 
easy enough to write one stanza and call it a strophe, another in 
a different movement and call it an atilistrophe, a third in a different 
movement still and call it an epode. But in modern prosody, 
disconnected as it is from musical and from terpsiehorean science, 
what are these l No poet and no critic can s >,y. 

What is requisite is that the ear of the reader should catch a great 
metrical scheme, of •which these three varieties of movement 
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arc necessary parts — should catch, in short, that inevitablcness 
of struct lire upon which we have already touched. In order to 
justify a poet in writing a poem in three different kinds of move- 
ment, governed by no musical and no terpsichorcan necessity, 
a necessity of another kind should make itself apparent; that is, 
the metrical wave moving in the strophe should be metrically 
answered by the counter-wave moving in the antistrophe, while the 
epode- - which, as originally conceived by Slcsicliorus, was merelv 
a standing still after the balanced movements of the strophe and 
antistrophe -should clearly, in a language like ours, be a blended 
echo ol these two. A mere metrical contrast such as some poets 
labour to ellect is not a metrical answer. And it the reply to this 
criticism be that in Pindar himself no such metrical scheme is 
apparent, that is the strongest possible argument in support of 
our position. If indeed the metrical scheme of Pindar is not 
apparent, that is because, having been written for chanting, it was 
subordinate to the lost musical scheme of the musician. It has 
been contended, and is likely enough, that this musical scheme was 
simple as simple, perhaps, as the scheme of a cathedral chant; 
but to it, whatever it was, the metrical scheme of the poet was 
subordinated. It need scarcely be said that the phrase “ metrical 
scheme ” is used here not in the narrow sense as indicating the 
position and movement of strophe and antistrophe by way of 
simple < ontrast, but in the dee]) metrical sense as indicating the 
value ol each ot these component parts of the ode, as a counter-wave 
balancing and explaining the other waves in the harmony of the 
entire < om posit ion. We touch upon this matter in order to show 
that the moment odes Ceased to be chanted, the words strophe, 
antistmphe, and epode lost the musical value tliay had among the 
( 1 reeks, and pretended to a complex metrical value which their 
actual iueLru.nl structure does not appear to justify. It does 
not iollow lrom tins that odes should not be so arranged, but it 
dot's Iollow that the poet’s arrangement should j list ll y itself by 
disclosing an entire metrical scheme in place ot the musical scheme 
to whi< h the Greek choral lyric was evidently subordinated. Hut 
even it the poet were a sufficiently skilled metneist to t ompass a 
scheme embracing a wave, an answering wave, and an echo gathering 
up tin tones ol each, i.v. the strophe, the antistrophe and the 
epode, tin* ear of the reader, unaided by the musical emphasis 
which supported the rhythms of the old choral lyric, is, it should 
seem, incapable ol gathering up and remembering the sounds 
liii ther than the st rophe and the autisl rophe, after which it demands 
not an epode but a return to the strophe. That is to sav, an epode. 
a', alternating in the body ot the modern ode, is a mistake; a single 
epode at the end ol a group of strophes and anlistrophes (as in some 
ot the Greek odes) has, of course, a diilerent Junction altogether.. 

The great difficulty ot the English ode js that of preventing the 
apparent spontaneity of the impulse lrom being marred by the 
apparent artifice ot the form; for. assuredly, no writer subsequent 
to Coleridge and to Keats would dream of writing an ode oil the cold 
Horatian principles adopted by VYarton, and even by Collms, in his 
beautiiul “ Ode to Evening.” 

Ot the second kind ot regular odes, those consisting of a regular 
succession of regular stanzas, the so-called odes of Sappho are, of 
course, so transcendent that no other amatory lyrics can be compared 
with them. Never before these songs were sung and never since 
did the human soul, in Hit? grip ot a fiery passion, utter a cry like 
hers; and from the executive point ot view, in directness, ill lucidity, 
in that high imperious verbal economy which only nature herself 
can teach the artist, she has no equal, anil none worthy to take 
the place oi second not even in Heine, nor even in Burns. Turning 
however, to modern poetry, there are some magnificent examples 
of this simple form of ode in English poetry — Spenser's immortal 
" Epithalamion ” leading the way in point ot time, and probably 
also in point of excellence. 

Fervour being absolutely essential, we think, to a great English 
ode, llmd it y ol metrical movement can never be dispensed with. 
The more billowy the metrical waves the better suited are they to 
render the emotions expressed by the ode, as the reader will see by 
referring to Coleridge’s ” Ode to France ” (the finest ode in the 
English language, according to Shelley), and giving special titleii- 
1 ioii to tile first stanza - to the wav in which the first metrical 
wave, alter it had gently fallen at the end of tin* first quatrain, 
leaps u]) again on t lie double rhymes (which are expressly intro- 
duced for this ellect), and goes bounding on, billoV alter billow, to 
the end oi the stanza. Not that this line ode is quite tree lrom the 
great vice of the English ode, rhetoric. If we except Spenser and, 
in one instance, Collins, il can hardly be said that any English 
writer before Shelley and Keats produced odes independent of 
rhetoric and supported by pure poetry alone. But fervid as are 
Shelley's ” Ode to the West Wind ” and Keats’s odes “ To a Night- 
ingale ” and "On a Grecian Urn,” they are entirely free from 
rhetorical flavour. Notwithstanding that in the ” Ode on a < Grecian 
Urn ” the first stanza does not match in rhyme arrangement with 
the others, while the second stanza of the " Ode to a Nightingale ” 
varies from the rest by running on four rhyme-sounds instead of 
five, vexing the ear at first by di sap] jointed expectation, these 
two odes are, after Coleridge's “ France,” the finest .regular odes 
perhaps in the English language. • 

With regard to the French ode, Malherbe was the first writer 


who brought it to perfection. Malherbe showed also more variety 
ot mood than it is the fashion just now to credit him with. Ihis 
may be especially noted in his " Ode to Louis XIII.” His disciple 
Kacan is not of much account. There is certainly much vigour 
in the odes of Rousseau, but it is not till we reach Victor Hugo that 
*wc realize what French poetry can achieve in this line; and con- 
temporary poetry can hardly be examined here. We may say, 
however, that some of Hugo's odes are truly magnificent. As a 
pure lyrist his place among the greatest poets of the world is very 
high. Here, though writing in an inferior language, he ranks with 
the greatest masters of Greece, of England, and of Germany. H;id 
he attempted no other kind of poetry than lyrical, his would still 
have been the first name in French poetry. Whatever is defective 
in his work arises, as in the case of Euripides, from the importation 
of lyrical lorce where dramatic force is mainly needed. 

The main varieties of lyrical poetry, such as the idyll, the 
satire, the ballad, the sonnet, &c., are treated in separate articles; 
but a word or two must be said here about the song ^ s ° n 
and the elegy. To write a good song requires that 
simplicity of grammatical structure which is foreign to many 
natures — that mastery over direct and simple speech which 
only true passion and feeling can give, and which “ coming from 
the heart goes to the heart.” Without going so far as to say 
that no man is a poet who cannot write a good song, it may 
certainly be said that no man can write a good song who is not 
a good poet. In modern times we have, of course, nothing in 
any way representing those choral dance-songs of the Greeks, 
which, originating in the primitive ('retail war-dances, became, 
in Pindar's time, a splendid blending of song and ballet. Nor 
have we anything exactly representing the Greek seolia, those 
short drinking songs of which Terpander is said to have been 
the inventor. That these seolia were written, not onlv by poets 
like Alcaeus, Anacreon, Praxilla, Simonides, but also by Sappho 
and bv Pindar, shows in what high esteem they were held by 
the Greeks. These songs seem to have been as brief as the 
stornelli of the Italian peasant. They were accompanied by 
the lyre, which was handed from singer to singer as the time 
for each scolion runic round. m 

With regard to the storncllo, many critics seem to confound 
it with the rispetto, a very diilerent kind ot song. The Italian 
ris petto consists of a stanza of inter-rhyming lines ranging from 
six to ten in number, but often not exceeding eight. The Tuscan 
and Umbrian storncllo is much shorter, consisting, indeed, of a 
hemistich naming some natural object which suggests the motive 
of the little poem. The nearest approach to the Italian stornello 
appears to be, not the rispetto, but the Welsh triban. 

Perhaps the mere difficulty of rhyming in English find the 
facility of rhyming in Italian must be taken into accoTint when 
we inquire why there is nothing in Scotland — of course there 
could be nothing in England — answering to the nature-poetry 
of the Italian peasant. Most of the Italian rispetti and stornelli 
seem to be improvisations; and to improvise in English is as 
difficult as to improvise is easy in Italian. Nothing indeed is 
more interesting than the improvisatorial poetry of the Italian 
peasants, such as the canzone. If the peasantry discover who 
is the composer of a canzone, they will not sing it. The speciality 
of Italian peasant poetry is that* the symbol which is mostly 
erotic is of the purest and most tender kind. A peasant girl 
will improvise a song as impassioned as “ Come into the Garden, 
Maud,” and as free from unwholesome taint. 

With regard to English songs, the critic cannot hut ask — 
Wherein lies the lost ring and charm of the Elizabethan song- 
writers ? Since the Jacobean period at least, few have succeeded 
in the art of writing real songs as distinguished from mere book 
lvrirs. Between songs to bo sung and songs to be read there 
is in our time a difference as wide as that which exists between 
plavs for the closet and plays for the boards. 

Heartiness and melody -the two requisites of a song which 
can never be dispensed with — can rarely be compassed, it seems, 
bv one and the same individual. In both these qualities the 
Elizabethan poets stand pre-eminent, though even with them 
the melody is not so singable as itVnight be made. Since their 
.time heaviness has, perhaps, been a Scottish rather than an 
English endowment of the song-writer. It is difficult to imagine 
an Englishman writing a song like “ Tullochgorum ” or a song 
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like “ Maggie Lauder,” where the heartiness and impulse of 
the poet’s mood conquer all impediments of close vowels afkl 
rugged consonantal combinations. Of Scottish song-writers 
Burns is, of course, the head; for the songs of John Skinner, 
the heartiest song-writer that has appeared in Great Britaiif 
(not excluding Herrick), are too few in number to entitle him to 
be placed beside a poet so prolific in heartiness and melody as 
Burns. With regard to Campbell's heartiness, this is quite a 
different quality from the heartiness of Burns and Skinner, 
and is in quality English rather than Scottish, though, no doubt, 
it is of a tine and rare strain, especially in “ The Battle of the 
Baltic." His songs illustrate an infirmity which even the 
Scottish song-writers share with the English — a detective sense 
of that true song-warble which we get in the stornelli and rispetti 
of the Italian peasants. A poet may have heartiness in plenty, 
but if he has that love of consonantal effects which Donne 
displays he will never write a first-rate song. Here, indeed, 
B i he crowning diiliculty of song-w riting. An extreme simplicity 
of structure and of diction must be act umpanied by an instinctive 
apprehension of the melodic capabilities of verbal sounds, anil 
of what Samuel Lover, the Irish song-writer, called “singing" 
words, which is rare in this country, and seems to belong to the 
Celtic rather than to the Saxon ear. ‘‘The song-writer," sa\ s 
Lover, “ must frame bis song ol open vowels w it li as few guttural 
or hissing sounds as possible, and he must be content sometimes 
to sacritiie grandeur and vigour to the necessity of selecting 
singing words and not reading words." And lie exemplifies 
t he distinction between singing words and reading words by a 
line from one of Shelley's ungs 

" * The ire>h earth in nuv leaves drest/ 

“ where nearly every word shuts i.p the mouth instead of opening 
it." But closeness of vowel sounds is by no means the only 
thing to be avoided in si mg-writ ing. A phrase mav he absolutely 
unsinguble. though the vowels he open enough, if it is loaded 
with mns^pants. The truth is that in song- w rit ing it is quite 
as important, in a consonantal language like ours, to attend to 
tie;* consonants as to # the vowels; and perhaps the first thing to 
avoid in writing English songs is the frequent recurrence of tin* 
sihikflit. But thE applies to all the brief and quintessential 
forms of poetrv, su< h as the sonnet, the elegv. \*e. 

As to the elegy a form of poetic art which has more relation 
to the obje« ts*of the external world than the song, but less rela- 
tion to these than the stornello— its scope seems 
IherileAr.' ^ j x . ^ide indeed, as practised bv such various 
writers as Tvrtaeus. Theognis, Catullus, Tibullus, and our own 
Grav. it may almost be said that perfection of form is more 
necessary hen and in the sonnet than in the song, inasmuch as 
the artistic pretensions are more pronounced. Hence even su< h 
apparent minutiae as those we have hinted at above must not 
be neglected here. 

\W quoted Dionysius of Halicarnassus in relation to Hie 

a.r.r it. r.j e;.i< nt ot wovh m poetry. Ilis remaiks c»u sibilants are 
. e<|Li;t!lv (leMr\mg of attention. lie goes so far ns to 
Prf^tfn Sav tluit (T 1S <nl ' rt * v di-a«rreeablc. and, wlu n it nftm 
e ec ion. mnrs insupportable. The hiss seems to him to he 
more appropriate to the beast than to man. lienee certain writers, 
he s.tys, oft- n a m » id it, and einplov it with regret. Some, lie Oils 
us, lnvc i.oni]>o i d (ntire odes without it. But if sibilalion is a 
defect in Greek o<l«_ . w here the softening Hicct ol the \o\\el sounds js 
so ptjt'-nt. it is mm h more so in English poi try, where the con- 
sonant'* dominate, though it. will be only specially noticeable m 
the brief and ejuintessmi i lal forms sm h .as the song, the sonnet, the 
elegy. Many poets only attend to their sibilants when these clog 
the rhythm. To write i\< n ihe briefest song without a sibilant 
would be a tour de force ; to write n good one would no doubt be 
next to impossible. It is simuilar that the only metiicisf who ever 
attempted it was Jolm Tlalwall. the famous “ Tili/en Jolm,” 
triend of Lamb and Coleridge, and editor of the famous Cham pi mi 
newspaper, where many of Lamb’s epigrams appeared. Thelwall 
gave much attention to metrical questions, and tried his hand at 
vatious metres. Though “ Citizen John’s ” sapphics might cer- 
tainly have been better, he fwl a veiv remarkable critiia! insight 
into the rationale of metrical efforts, and his “Song without a 
Sibilant ” is extremely neat and ingenious. Of course* however, 
it would be mere pedantry to exaggerate this objection to sibilants 
even in these brief forms of poetry. (T. VV.-D.) 


POGGENDORFF, JOHANN CHRISTIAN (17911-1877), German 
physicist, was born in Hamburg on the 29th of December 179O. 
Ilis father, a wealthy manufacturer, having been all but ruined 
by the French siege, he luid, when only sixteen, to apprentice 
himself to an apothecary in Hamburg, and when twenty-two 
began to earn his living as an apothecary’s assistant at Itzchoe. 
Ambition and a strong inclination towards a scientific career 
j led him to throw up his business and remove to Berlin, where 
I he entered the university in T.S20. Here his abilities were 
I speedily recognized, and in 1823 he was appointed meteorological 
! observer to the Academy of Sciences. Even at this early period 
; lie had conceived the idea of founding a physical and chemical 
! scientific journal, and the realization of this plan was hastened 
by the sudden death of L. W. Gilbert, the editor of Gilberts 
Annalni d?r Physik , in 1824. PoggendoriT immediately put 
himself in communication w ith the publisher, J Birth of Leipzig, 
with the result that he was installed as editor of a scientific 
journal, Annalni der Physik and C hemic , whit h was to be a 
j continuation of Gilberts Annalen on a somewhat extended plan, 
j PoggendoriT was admirably qualified for the post. He had an 
j extraordinary memory, well stored with scientific knowledge, 

; both modern and historical, a cool and impartial judgment, and 
a strong preference for facts as against theory ol the speculative 
kind, lie was thus able to throw himself into the spirit of modern 
experimental science. He possessed in abundant measure the 
German virtue of orderliness in the arrangement of knowledge 
and in the conduct of business. Further he had an engaging 
geniality of manner and much tact in dealing with men. These 
qualitic soon made Poggendorff s Annalni the foremost scientific 
journal in Europe. 

In the course of Jiis fifty-two years' editorship of the Annalni 
Poggendorff could not fail to acquire an unusual acquaintance 
with the labours of modern men of science. I bis knowledge, 
joined to what he had gathered by historical reading ol equally 
unusual extent, he ( artfully digested and gave to the world in 
his Piogra phi sch- literal itches Ilandivorterhuih zur Geschichte. der 
exac/nt \\ issensi hajten. containing notices of the li\ es and labours 
of mathematicians, astronomers, physicists, and chemists, of all 
peoples and all ages. 'Phis work contains an astounding col- 
■ lection of facts invaluable to the scientific biographer and 
I historian. 'J he first two volumes were published in 1.S63; after 
his death a third volume appeared in 1898, covering the period 
1858-1S83, and a fourth in 1904, coming duwn to the beginning 
of the 20th century. 

Poggendorff was a physicist of high although not of the very 
, highest rank, lb* was wanting in mathematical ability, and 
| never displayed in any remarkable degree the still more irnpor- 
j tant power of scientific generalization, which, whether accom- 
panied b\ mathematical skill or not, never fails to mark the 
I highest genius in physical science, lie was, however, an able 
and contentious experimenter, and was very lertile and 
ingenious in devising physical apparatus. By far the greater 
and more important part ol his work related to electricity and 
magnetism. Ilis literary and scientific reputation speedily 
brought him honourable recognition. It] 1830 he was made royal 
professor, in 1834 Hon. Ph.J ). and extraordinary professor in the 
university of Berlin, and in 1830 member nf the Berlin Academy 
of Sciences. Many offers of ordinary professorships were made 
! to him, but he declined them all, devoting himself to his duties 
. as editor of the* Annalen , and to the pursuit of his scientific 
1 researches. He died at Berlin on the 24th of January 1877. 

I POGGIO (1380-1450). Gian h’rancesco Pnggio Bracciolini, 
! Italian scholar of the Renaissance, was born in 1380 at Terra- 
nuiiva, a village in the: territory of Florence, lie studied Latin 
under John ot Kaverina, and Greek under Manuel ( hrysoloras. 
His distinguished abilities and his dexterity ;»s a copyist of MSS. 
brought him into early notice with the chief scholars of Florence. 
Coluccio Salutati and Niccolo de' Niccoli befriended him, and 
in the year 1402 or 1403 he was received into the service of the 
Roman curia. TTis functions were those of a secretary; and, 
though he pwifited by benefices conferred on him in lieu of salary, 
he remained a lavmah to the end of his life. It is noticeable 
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that, while he held his office in the curia through that momentous 
period oi fifty years which witnessed the Councils of Constance 
and of Basel, and the final restoration of the papacy under 
Nicholas V., his sympathies were never attracted to ecclesiastical 
affairs. Nothing marks the secular attitude of the Italians at 
an epo< h which decided the future course of both Renaissance 
and Reformation more strongly than the mundane proclivities 
of this apostolic secretary, heart and soul devoted to the 
resuscitation of classical studies amid conflicts of popes and 
antipnpos, cardinals and councils, in all of which he bore an 
official part. Thus, when his duties called him to Constance 
in J41-I, he employed his leisure in exploring the libraries of 
Swiss and Swabian convents. The treasures he brought to 
light at Reichenmi, Wcingarten, and above all St. Gall, restored 
many lost masterpieces of Latin literature, and supplied students 
with the texts of authors whose works had hitherto been acces- 
sible only in mutilated copies. In one of his epistles he describes 
liow r lie recovered Quintilian, part of Valerius Elaccus, and the 
commentaries of Asconius Pedianus at St Gall. MSS. of 
Lucretius, Columella, SiJius Ttalieus, Manilius and Vitruvius 
were unearthed, copied by his hand, and communicated to the 
learned. \\ herever Poggio went he carried 011 the same industry 
of research. At Langres he discovered Cicero’s Oration for 
Cuciina , at Monte Cassino a MS. of Front inns, lie also could 
bna^ of having recovered Ammianus Marccllinus, Nonius 
Marccllus, Probus, Flavius Caper and Eutvches. If a codex 
could not be obtained by fair means, he was ready to use fraud, 
as when Ik; bribed a monk to abstract a Livy and an Ammianus 
from the convent library of Hersfield. Resolute in recognizing 
erudition as the chief concern of man, he sighed over the folly 
of popes and princes, who spent their time in wars and cr< le- 
siastical disputes when they might have been more profitably 
employed m reviving the lost learning of antiquity. This point 
of view is eminently characteristic of the earlier Italian Renais- 
sance. The men of that nation and of that epoch were bent 
on creating a m*w intellectual atmosphere for Europe by means 
of vital contact with antiquity. Poggio, like Aeneas Sylyius 
Piccolomini (Pius II.), was a great traveller, and wherever he 
went lie brought enlightened powers of observation trained in 
liberal studies to bear upon the manners of the countries he 
visited. We owe to his pen curious remarks on English and 
Swiss customs, valuable notes on the remains of antique art 
in Koine, and a singularly striking portrait of Jerome of Prague 
as he appeared before the judges who condemned him to the 
stake. It is necessary to dwell at length upon Poggio's devotion 
to the task of recovering the classics, and upon his disengage- 
ment from all but humanistic interests, because these were the 
most marked feature of his character and career. In literature 
he embraced the whole sphere of contemporary studies, and 
distinguished himself as an orator, a writer of rhetorical treatises, 
a panegyrist of the dead, a violent impugner of the living, a 
translator from the Greek, an epistolographer and grave historian 
and a facetious compiler of fabliaux in Latin. On his moral 
essavs it may suffice to notice the dissertations On Nobility , On 
I icissitudes oj Fortune, On the Misery of Human T.ife, On the 
Infelicity of Princes ancf On Marriage in Old .Ige. These com- 
po it ions belonged to a species which, since Petrarch s*t the 
fashion, were very popular among Italian scholars. They have 
inst their value, except for the lew matters of fact embedded 
in a mass of commonplace meditation, and for some occasionally 
brilliant illustrations. Poggio's History of Florence , written 
in avowed imitation of Livy's manner, requires separate mention, 
since it exemplifies by its defects the weakness of that merely 
stylistic treatment which deprived so much of Pruni’s, Carlo 
Aretino's and Bembo’s work of historical weight. A somewhat 
different criticism must be passed on the Facetiae , a collection 
of humorous and indecent tales expressed in such Latinity as 
Poggio could command. This book is chiefly remarkable for 
its unsparing satires on the monastic orders and the secular 
clergv. It is also noticeable as illustrating the latinizing 
tendency of an age which gave classic form to the lightest essays 
of the fancy. Poggio, it may be observed, was a fluent and 


copious writer in the Latin tongue, but not an elegant scholar. 
His knowledge of the ancient authors was wide, but his taste 
was not select, and his erudition was superficial. His translation 
of Xenophon’s Cyru paed ia into Latin cannot be praised for 
•accuracy. Among contemporaries he passed for one of the 
most formidable polemical or gladiatorial rhetoricians; and a 
considerable section of his extant works are invectives. One 
of these, the Dialogue against Hypocrites , was aimed in a spirit 
of vindictive hatred at the vices of ecclesiastics; another, written 
at the request of Nicholas V., covered the anti-pope Eelix with 
scurrilous abuse. But his most famous compositions in this 
kind are the personal invectives which he discharged against 
Eilelfo and Valla. All the resources of a copious and unclean 
Latin vocabulary were employed to degrade the objects of his 
satire; and every crime of which humanity is capable was 
ascribed to them without discrimination. T11 Eilelfo and Valla 
Poggio found his match; and Italy was amused for years with 
the spectacle of their indecent combats. To dwell upon such 
literary infamies would be below the dignity of the historian, 
were it not that these habits of the early Italian humanists 
imposed a fashion upon Europe which extended to the later age 
of Sealiger’s contentions with Scioppius and Milton’s with 
Salmasius. The greater part of Poggio’s long life was spent 
in attendance to his duties in the papal curia at Rome and else- 
where. But about the year 1452 he finally fe tired to Florence, 
where he was admitted to the burghership, and on the death of 
Carlo Aretino in 1454 was appointed chancellor and historio- 
grapher to the republic, lie had already built himself a villa 
in Valdarnu, which he adorned with a collection of antique 
| sculpture, coins and inscriptions. In 1445 be had married a 
j girl of eighteen named Vaggiu, of the famous Buondelmontc 
I blood. I i is declining days were spent in the discharge of his 
honourable Florentine office and in the composition of his history. 
Tie died in 1450, and was buried in the church of Santa 
Croce. A statue by Donatello and a picture by Antonio del 
Polhijuolo remained to commemorate a citizen \vho*chicfly for 
his services to humanistic literature deserved the notice of 
posterity. • 

Pm>gio's works were printed ;il Basel in 15 >S. “ ex aodibus TJenrici 
Petri." Dr Shepherd's Life of Poggio Hracdolitii (r8<>2) is a .yood 
authority on his biography. For Ins position in the history ot the 
tvvi\.il, so*- Voigt's \V iedt'ihelchung ties chtssischen Alterthum s, ami 
Symtmds's Henaissmiie in Italy. • (J. A. S.) 

POGLIZZA (Serbo-Croatian, Poljiea), a tract of mountainous 
lurid in Dalmatia, Austria; formerly the seat of an independent 
republic. The territories of Poglizza lay ehietlv within the 
south-easterly curve made by the river Cetina before it enters 
the Adriatic uL Almissa (Omis). They also comprised the 
fastnesses of the Mossor range (4500 ft.) and the fertile strip 
of coast, from Almissa to Stobrez, io m. W.NAV. The inhabi- 
tants lived in scattered villages, each ruled by its count, and 
all together ruled by the supreme count. These officers, with 
the three judges, were always of noble birlh, though elected by 
the whole body of citizens. There were two orders of nobles; the 
higher, including about 20 familiA, claimed Hungarian descent; 
the lower, claiming kinship with the Bosnian aristocracy. Below 
these ranked the commoners and the serfs. At a very early 
date the warlike highlanders of Pogliz/.a became the friends and 
allies of the Almissan corsairs, who were thus enabled if) harass 
the seaborne trade of their neighbours without fear of a sudden 
attack by land. Almissa received a charter from Andrew II. 
of Hungary in 1207, and remained under the nominal protection 
of Hungary until 1414, when both Almissa and Puglizza accepted 
the suzerainty of Venice, while retaining their internal freedom. 
The population of Poglizza numbered ' 5^6 in 1806. In the 
following year, however, the republic incurred the enmity of 
Napoleon by rendering aid to the Russians and Montenegrins 
in Dalmatia; and it was invaded by French troops, wdio plundered 
its villages, massacred its inhabitants, and finally deprived it 
j of independence. 

See the Amwarin Dalmatic* for r 5 (published at Zara); and 
A F* >1 1 is. Travels into Dalmatia (London, 1778). 
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POINCARE, RAYMOND (i860- ), French statesman, was 

horn at Bar-le-duc on the 20th of August i860, the son of Nicolas 
Antoinin IleDnc Poincare, a distinguished civil servant and 
meteorologist. Educated at the university of Paris, Raymond^ 
was called to the Paris bar, and was for some time law editor 
of the Voltaire. lie had served for over a year in the depart- 
ment of agriculture when in 1887 he was elec ted deputy for the 
Meuse. He made a great reputation in the Chamber as an 
economist, and sat on the budget commissions of 1890-1891 
and 1S92. He was minister of education, tine arts and religion 
in the first cabinet (April Nov. 1893) of Charles Dupuy, and 
minister of finance in the second and third (May 1894- Jan. 1895). 
In the succeeding Rihot cabinet Poincare became minister of 
public instruction. Although he was excluded from the Radical 
cabinet which followed, the revised scheme of death duties 
proposed by the new ministry was based upon his proposals 
of the previous vear. lie became vice-president of the < ham her 
in the autumn of 1805, and in spite of the bitter hostility of the 
Radicals retained his position in t8q6 and 1897. In i(>o6 he 
returned to the ministry of finance in the short-lived Sarrien 
ministry. Poincare Fad retained his practice at the bar during 
his political career, and he published several volumes of essays 
on literary and political subjects. 

His brother. Fusion Poincare (h. 1862), famous as a physicist, 
became inspector-general of public instruction in 1902. lie is 
the author of La Physique moderne (t 906) and I'Klectricite (too;). 
Jules Henri Poincare (b. 1S54), also a distinguished physicist, 
belong? to another branch of the same family. 

POINSETTIA. The 1 \nn o ttia puhhnrima of gardens (Euphor- 
bia puhlnnima of botanists), a native of Mexico and Central 
America, with its brilliant scarlet bracts, stands unrivalled 
amongst decorative plants. The white-bracted sort, var. alba, is 
nut so effective, but the double-flowered, var. pleuissima , in 
which the brilliant inflorescence is branched, is as brilliant as 
the type, and keeps long in flower. Tiny are increased by 
cuttings iif spring, which when taken off with a heel strike freely 
in a brisk heat. They require good turfy loam, with an addition 
of one-sixth of lcaf-iflould and a little sand, and should be kept 
in a jjeat of from 65° to 70” at night, with a rise of 10" by day. 
To prevent their growing lanky, they should be kept with their 
heads almost touching the glass; and as the pots get filled with 
roots they mvst be shifted into others, 7 or 8 in. in diameter. 
About August they may be inured to a heat of 50° at night, and 
should be brought to bear air night and day whilst the weather 
is warm, <>r they may be placed out of doors for a month under 
a south wall in the lull sun. This treatment matures and pre- 
pares them for flowering. In autumn they must be removed 
to a house where the temperature is 50° at night, and by the end 
of September some of them may be put in the stove, where they 
will come into flower, the remainder being placed under heat 
later for succession. When in bloom they may be kept at about 
55 by night, and so placed will last longer than it kept in a higher 
temperature. 

POINSOT, LOUIS (1777-1359), French mathematician, was 
born at Paris on the 3rd of January 1777. In 1794 he became 
a scholar at the Ernie Poly technique, which he left in 1796 to 


and that anv motion of a body of which one point is fixed may 
be produced by the rolling of a cone fixed in the body on a cone 
fixed in space. The previous treatment of the motion of a rigid 
body had in every ease been purely analytical, and so gave no 
aid to the formation of a mental picture of the body's motion; 
and the great value of this work lies in the fact that, as Poinsol 
himself savs in the introduction, it enables us to represent to 
ourselves the motion of a rigid body as clearly as that of a 
moving point. In addition to publishing a number of works 
on geometrical and mechanical subjects, Poinsol also contributed 
a number of papers on pure and applied mathematics to Lion- 
ville's Journal and other scientific periodicals. 

See J. L. T. Bertrand, Discours aux funeraillcs Je Poinsot (Park, 

1 Son). 

POINT PLEASANT, a town and the count\ -seat of Mason 
countv, West V irginia, U.S.A., on the Ohio River, at the mouth 
of the Kanawha River, and about midway between Pittsburg 
and Cincinnati. Pop. (1890), 1853; (1900), 1934. it is served 
direct lv bv the Baltimore 8: Ohio and the Kanawha & Michigan 
(controlled by the Hocking Valley) railways, and by the Hocking 
Valley railway on the opposite side of the Ohio River, The 
Kanawha River is navigable (by the use of locks and dams) for 
00 m. above the town, and Point Pleasant is a iv-shipping point 
for Kanawha coal. Coal and salt are mined in the vicinity, 
but the surrounding country is principally agricultural. 

'The battle of Point Pleasant, the only important engagement 
in “ Ford Dunmorc’s War/' was fought, here on the 10th of 
October 1774 between about 1 100 Virginia militiamen, under 
General Andrew Few is (r. 1720-1781), 1 and about 1000 Shawnees 
and their allies, under their chief, Cornstalk (V. T720 1777).“ 
Lewis had been ordered to meet Ford Dunmore here with a body 
of militiamen (recruited from Botetourt, West Augusta and 
Fincastle counties), but when he reached the mouth of the 
Kanawha, after marching 160 m. from Fort T’nion (now Fewis- 
burg, W. Va.), Dunniore’s force, which was to have gone over 
the Braddoek trail to Fort Pitt, and thence down the Ohio 
River, had not arrived. Early on the morning of the 10th the 
Indians suddenly attacked, and the battle continued fiercely 
throughout the day. At night the Indians crossed the Ohio 
River, leaving behind many ol their dead. The whites lost about 
| 144 in killed and wounded. Colonel Charles Lewis (1733 1774), 
1 a brother of the commanding officer, being among the former. 
; In December Lord 1 hinmorc concluded a treaty w ith the Indians, 
I bv which they surrendered their claim to lands south of the 
j Ohio and agreed not to molest whites travelling to the western 
I country. The battle, which overawed the Indians, and the 
j treaty, which was not seriously broken for three years, made 
j possible the rapid settlement of the western country, especially 
j of Kentucky, during the early years of tin* War of indepen- 
| dence. 3 Four years before the battle the Virginia house of 
! burgesses had awarded to General Lewi's, lor his earlier services 
in the French and Indian War, 9876 acres of land, including the 

1 General Lewis was born in Donegal, Ireland; served with Wash- 
ington at Port Necessity and at I (rad dock’s detent ; was commissioner 
from Virginia to conclude the treaty witk the Six Nations at Port 
! Stan wix (iyott); was a member of the Virginia house of burgesses 


act as a civil engineer. In 1804 he was appointed professor of 
mathematics at the Lycec, in 1809 professor of analysis and 
mcchanh s, and in 1816 examiner at the tv ole Poly technique. 
On the death of J. L. Lagrange, in 1813, Poinsot was elected to 
his place in the Academic des Sciences; and in 1890 he became 
a member of the superior < oun< il of public instruction. In i8 16 
he was made an officer of the Legion of Honour; and on the 
formation of the senate in 1852 he was chosen a member of that 
body. JTe died at Paris on the 5th of December 1859. 

Poinsot 's earliest work was his Elnnens dc staiique (1803; 
9 4 h edition, 1848), in which he introduces the idea of statical 
couples and investigates their properties. In the The. trie 
nouvelle de la rotation des corps (1834) he treats the motion of a 
rigid bodv geometrically, and shows that the most general motion 
of such a body can be represented at any instant by a rotation 
about an axis < ombirv d with a translation parallel to this axis, 


j for several years; solved as a brigadier-general in tin* War of 
! Independents; and in 1776 fenced Lord Dunmore to retire from 
! Gwyim's Island, in Ghesape.ike Hay, where he had taken retuge. 

Cornstalk and his son were Killed within the fort at Point. Pleasant 
j in No\ ember 177*’ by Virginian soldiers (contrary to (he protests of 
their commanding ofluep-), who thus avenged the dealh of a 
j unmade. He was at llie time warning the garrison of his inability 
to hold 1 he Shawnees to the terms ol thotrentv of 1 774. There is a 
granite monument (erected in 1 809) over his grave in the yard 
ui the court-house. 

3 Various American writers have assorted that Lord Dunmore 
incited the Indians to attack the frontier in order to divert, the 
colonists from their opposition to Great Britain, and that he 
purposely retrained from efiecling a junction with Lewis, so that. 
Lewis might be defeated and Virginia thus be greatly crippled on 
the eve of the threatened war with the mother country; and the? 
battle itself has accordingly frequently •■boon referred to as the 
* first battle yf the War of Independence. The assertions with 
regard to Lord Dunmore, however, rest on circumstantial evidence 
alone, and have never been conclusively proved. 
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present site of Point Pleasant ; the survey of this grant was made 
by George Washington. After the battle General Lewis sent 
a detachment to build a fort (called Fort Blair) here; in 1776 
Fort Randolph (abandoned in 1779) was erected on the same 
site, and in 1785 (from which year the permanent settlement 
of the town may be dated) a third fort was built here. Daniel 
Boone lived here from 1788 until about 1799. In 1794 the 
village of Point Pleasant was platted; it was incorporated as a 
town in 1833. A granite monument (86 ft. high) commemorat- 
ing the battle was unveiled on the 10th of October 1909. 

See | T. McAllister's article, “Tin- Rattle of Point Pleasant/* 
in the 17 ; ginia Magazine of History and Biography (1901 -1902). 
\ol. x., and Virgil A. Lewis, History of the Battle of Bowl Pleasant 
(Charleston, W. Va., 1909). 

POISON. An exact definition of the word “ poison ” (derived 
through Fr. from Lat. patio, potioncm , a drink; />. a deadly 
draught) is by no means easy. There is no legal definition of 
what constitutes a poison, and the definitions usually proposed 
are apt to include either too much or too little. Generally, a 
poison may be defined to be a substance having an inherent 
deleterious property, rendering it capable of destroying life by 
whate\ er avenue it is taken into the system; or it is a substance 
which when introduced into the system, or applied externally, 
injures health or destroys life irrespec tive of mechanical means 
or dire ct thermal changes. In popular language a poison is a 
substance capable of destroying life when taken in small 
quantity; but a substance which destroys life by mechanical 
means as, e.g. powdered glass, is not, strictly speaking, a poison. 

The subject of toxicology forms one of the most important 
branches of Medical Jurisprudence (</. 7 >.). The mcdir.il jurist 
should be familiar with the nature and actions of poisons, the 
symptoms which they produce, the circumstances which modify 
their working, the pathological results of their action, and the 
methods of combating these. 

Action of Poisons. Poisons may exert a twofold action. 
This may bet either local, or remote, or both local and remote. 
The local ac tion of a poison is usually one of corrosion, inflam- 
mation, or a direct effect upon the sensory or motor nerves. 
The remote actions of poisons are usually of a specific, character, 
though some writers group the remote effects of poisons under 
two heads, and speak of the common and the spec ific' remote 
effects of a poison. The loc al action of a poison of the comndve 
class is usually so well marked and obvious that the fact of the 
administration of a poison of this (lass is generally unmistakable*. 
The same may be said, in a less degree, of the irritant poisons, 
espec ially the mineral irritants; but here the symptoms some- 
times so closely simulate those of natural disease as to render 
the recognition of the administration of poison a matter of 
diffieultv. Hence an accurate acquaintance with the remote 
specific effects of the various poisons is indispensable to the 
medical jurist. The class of poisons which has been adminis- 
tered or taken will thus be suggested to his mind by the observa- 
tion of the symptoms; and not unfrcqucntly the specific poison 
taken will be suspected. It is almost universally admitted 
that absorption of a poison is necessary for the production of 
its specific remote effect*, and the old notion that a poison may 
kill, by its ac tion through the nervous system, without absorp- 
tion, is abandoned. 

Modifying Circumstances . — The ordinary action of a poison 
may be greatly modified by the largeness of the (lose, bv the state 
of aggregation, admixture, or of chemical combination of the 
poison, by the part or membrane to which it is applied, and by 
the condition of the patient. Thus, for example, opium may 
be a medicine or a poison, according to the (lose in which it is 
given; and a dose of the drug which may be beneficial to an 
adult in certain states of the system may be fatal to a child, or 
to an adult when suffering from some forms of disease. All 
barium salts, again, are poisonous, except the quite insoluble 
sulphate. The simple cyanides, and many double cyanides, 
are highly poisonous; but yellow prussiatc of potash, which is a 
double cyanide of iron and potassium, is almost without action 
upon the system. The part or tissue to wjjich a poison is applied 


greatly affects the activity of a poison, owing to the varying 
rapidity with which absorption takes place through the cuta- 
neous, mucous and serous surfaces, and by the other tissues of 
the body. Curare, an arrow' poison, may be sw'allow r ed in con- 
siderable quantity without appreciable result, whilst a minute 
quantity of the same substance introduced into a wound is 
speedily fatal. Idiosyncrasy has an important bearing in 
toxicology. Tork, mutton, certain kinds of fish, more especially 
shell-fish so-called, and mushrooms have each produced all the 
svmptoms of violent irritant poisoning, w'hilst other persons 
who have partaken of the same food at the same time have 
experienced no ill effects. Some persons are stated, on good 
authority, to be capable of taking with impunity such poisons 
as opium, corrosive sublimate, or arsenic, in enormous doses — 
and this irrespective of habit, which is known to have such an 
influence in modifying the effects of some poisons, notably the 
narcotics. A tolerance of poisons is sometimes engendered by 
disease, so that a poison may fail to produce its customary 
effect. Thus, opium is tolerated in large quantities in tetanus 
and in delirium tremens; and mercurial compounds may in some 
febrile affections fail to produce the usual constitutional effects 
of the metal. On the other hand, diseases which impede the 
elimination of a poison may intensify its effects. 

The evidence that a poison has been administered is based 
upon the symptoms produced, on the appearances met with in 
the body after death, on the analysis of articles of food and drink, 
of excreta and ejecta, and of the organs of the body after death, 
and on physiological experiments made with substances extracted 
from the same articles. These physiological experiments arc 
usually made upon animals, but in some case.*, as for instance 
when aconite has to be searched for, the physiological experi- 
ments must be made also upon the human subject. The 
evidence obtained from one or more of these sources, as compared 
with the properties or effects of various known poisons, will 
enable the medical jurist to form an opinion as to the administra- 
tion or non administration of a poison. m 

The symptoms exhibited by the patient during life rarely fail 
to afford some clue to the poison taken. Persons may, however, 

I be found dead of whose history nothing can be learned. Here 
post mortem appearances, chemical analysis, and, it m;n r be, 
physiological experiments, are all-important for the elucidation 
of the nature of the ease. 

Poisoning may be acute or chronic. The general conditions 
which should arouse a suspicion of acute poisoning are the 
sudden onset of serious and increasingly alarming symptoms in a 
person previously in good health, especially if there Be pain in 
the region of tin* stomach, or, where there is complete prostra- 
tion of the vital powers, a cadaveric aspect, and speedy death, 
j In all such cases the aid of the analytical chemist must be 
: called in either to confirm well-founded or to rebut ill-founded 
suspicions. 

The mode of treatment to be adopted in the case of poisoned 
persons varies greatly according to the nature of the poison. 
The first indication, when the poison has been swallowed, is 
to evacuate the stomach ; and thistnay usually be done by means 
of the stomach pump when the poison is not of the corrosive 
(lass; or the stomach may be gently washed out by means of a 
funnel and flexible siphon-tube. In many cases emetics are 
valuable. Antidotes and counter-poisons may then be given. 
The former are such substances as chalk to neutralize the mineral 
acids and oxalic acid; the latter have a physiological counter- 
action, and are such as atropine, which is a counter-poison 
to morphia. These may usually be administered most effec- 
tively by hypodermic injection. The stomach may to a certain 
degree be protec ted from the injurious effects of irritants by 
the administration of mucilaginous drinks; alkaloids may be 
rendered sparingly soluble by means of astringent substances 
containing tannin; and pain may be relieved by means of 
opium, unless contra-indicated by the nature of the poison. 
The effects of the convulsant poisons, such as strychnine, may 
•be combated by means of the inhalation of chloroform. 

The classification of poisons is a matter of difficulty. Various 
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attempts have been made to classify them scientifically, but 
with no Mgnal success; and perhaps the best system is that 
which groups the various poisons according to the more obvious 
symptoms which they produce. Our knowledge of the more 
intimate action of poisons is still too imperfect to admit of any® 
useful classification according to the manner in which they 
specifically affect the vital organs. Poisons may in the manner 
indicated he classified as (i) Corrosives, (2) Irritants, (3) Neu- 
rotics, and (4) Caseous Poisons . 

1. Corrosives. 

The tvpical member of this class is corrosive sublimate, tile 
soluble* chloride of mercury. In it arc included also the concen- 
trated mineral acids (sulphuric, niluc and hydrochlunc) ; oxalic 
acid; the alkalies (potash, soda, and ammonia) and their carbonates; 
acid, alkaline, and corrosive salts of the metals (such as bisulphate 
ut potash, alum, butter ot antimony and nitrate of silvei); also 
carbolic acid. 

I'he symptoms produced bv the mineral acids and the alkalies 
are almost altogether referable to local action; but some corrosi\e 
poisons, simJi as catholic acid, produce, besides a local action, 
remote and specific constitutional effects. The symptoms of cor- 
rosive poisoning are marked anil unmistakable, except in infants, 
lmmedia.ti Iv on swallowing the corrosive substance, ail acid, caustic 
or met. ill:. * burning sensation is experienced in the mouth, fauces, 
gullet and ugimi of the stomach, and this speedilv extends over 
the whole bellv; as a rule vomiting speedilv follows. In the ease 
ot the mineral acu^s, and in oxalic acid poisoning, the vomit is 
so acid that it it falls upon a marble or concrete floor eltervescence 
ensues. No relief follows the evacuation of the stomach. The 
ejected matters contain blood, and even fragments of the corroded 
walls of the alimentary canal. The belly becomes distended with 
gas and humbly tender. High fever prevails. The mouth is 
found to b** cunoded. Death usually ensues within a lew hours; 
or. if the patient survives, he or she mnv perish miserable. months 
after the poison was taken, through starvation consequent upon 
the gradual contraction ot the gullet, brought about by its corrosion 
anti subsequent healing. 

The treatment of corrosive poisoning consists in very gently 
emptying and washing out the stom.u h by means of a soft siphon 
tube. The stomach-pump cannot be used with safety in con- 
sequence oLthe weakening ot the walls ot the stomach by corrosion. 
Demulcents and opiates mnv be subsequently administered. Alter 
death from corrosive poisoning the walls of the stomach are found 
Corroded ami even p<*forated. 

t. C'.nnsivr Sublimate. Here all the signs and symptoms of 
corrosive poisoning are produced in tli'ir severest lottu. A grain 
or two of this poison mav prove fatal. Purtimatelv there is an 
iftieient antidote in white ot egg, the albumen ot which, if adminis- 
tered at once, rendeis the salt, insoluble. The eggs should be divested 
of their volks, beaten up with water, and given promptly, repeatedly, 
and abundantly, followed bv emetics. Poisoning by corrosive 
sublimate mav lie followed by tile specific toxic etlecfs of mercury, 
such .is salivation and tremor. 

Workers in mercury, such as water-gild ets, looking-glass makers, 
and the makers of barometers and thermometers, are apt to suffer 
from a peculiar form of shaking palsv, known as “ the trembles,” 
or mercurial tremor. Tlii.-> disease a l fee is most -frequently those 
who arc exposed to mercutial fume-. The victim is alfeeted with 
tremors when an endeavour is made to exert the muscles, so that he 
is unable, for instance , to convey a glass of water to the lips steadily, 
and when he walks he bleaks into a dancing trot. The treatment 
consists in removal from the mercurial atmosphere, baths, fresh air, 
and the administration ot iron and other tomes. 

2. Mineral Acids. These are oil of vitriol or sulphuric acid, 
aqua forti-> or nitric acid, and spirit of salt or hydrochloric (muri 
atic) acid. I h*se, when taken in a concentrated form, produce well- 
marked symptoms of corrosion. When they are diluted, the symp- 
toms are those « . 1" an irritant poison. Xilnc acid stains the mouth 
and skin of a yellow colour. 'The treatment consists in the admin- 
istration of the alkali* -, or other carbonates, chalk, whiting, or even 
uncoloured plaster scraped off the wails or ceiling, with the view 
of neutralizing the acid. 

3. Oxalic A Lid is a vegetable acid. When taken in the state of 
concentrated solution it a< tn as a corrosive?, but when diluted as an 
irritant. But it also exerts n specific effect, killing the patient by 
cardiac syncope not unfreqm ntly within a few minutes. When a 
oerson after taking a crystalline substance, tasting strongly acid, 
dies within 15 or 30 minutes, after the manifestation of great weak- 
ness, small pulse and failure ol the heart's power, poisoning by 
oxalic acid is almost certain. Tin* treatment consists in promptly 
administering an emetic, followed by chalk, whiting, or any sub- 
stance containing carbonate of calcium. The alkaline carlxmates are 
valueless, for the alkaline oxalates are almost as poisonous as oxalic 
acid itself. 

4. The Alkalis. — Caustic potash and caustic soda prod flee symp- 
toms resembling those of the mineral acids, except that purging is 
a usual accompaniment. 


5. Carbolic Acid when taken in the form ot a concentrated liquid 
acts as a corrosive, causing whitening and skunking of all the 
animal membranes with which it comes in contact. 'The patient, 
however, becomes speedily comatose, the poison acting profoundly 
upon the great nervous centres. A curious phenomenon —black or 
dark green urine - is commonly observed after the administration 
of this poison. Saccliarated lime-water, diluted and drunk freely, 
and a solution of sulphate of soda are perhaps the most useful 
remedies. 

2. Irritant Poisons. 

Irritant poisons are of two classes — metallic irritants and vege- 
table and animal irritants, these latter being for com enience grouped 
together. Perhaps none of tile irritants act putely as such, the 
irritant symptoms being usually accompanied by vvellmaiked 
effects upon the nervous system. An irritant is a substance which 
causes inllamm.it 1011 of the part to which it is applied — usually 
the alimontuiv canal. Arsenic is bv tar the in>st impoitant of 
the im*tallic#nritants. Other irritants are the moderately diluted 
acids, many metallic salts, such as those of antimony, lead, copper, 
zinc and chromium. Elaterium, gamboge, aloe-, colocynth and 
croton oil are good examples of vegetable irritants; and cantharides 
of animal irritants. Animal and vegetable food when decomposed, 
or infested with certain organisms known as bactcna, may produce 
violent irritant symptoms. The* symptoms produced by irritant 
jxMsons are usually more slow in their development than whcio 
a corrosive has been administered. Usually, a! lor an interval, 
greater or less according to the specific nature- of the irritant 
swallowed, n burning pain is felt in the mouth, throat and gullet, 
with a sense of constriction of tin* parts, and followed by burning 
pain in the region of the stomach. 'This is increased, and not 
alleviated, bv pressure, a mark which serves to distinguish the 
attack fiom one of oidinarv colic. Nausea, vomiting and thirst 
ensue, speedily billowed by distension of the whole abdomen, which 
is exceedingly tender to the touch. Ordinarily the vomiting is 
lol lowed bv profuse diarrhoea. Should tlie poison not be speedily 
eliminated in the vomited and faecal matters, inflammatory fever 
sets in. followed by collapse; and death may ensue in a few hours. 

There is danger ol’ confounding irritant poisoning with some forms 
ot natural disease, such as gastritis and gastric ulcer, colic, peiito- 
nitis, cholera and rupture of the intestines. 

1. Arsenic As a specific iirit ant poison. Almost all I he compounds 
of this nielal are poisonous. The term “ arsenic ” is, however, 
most commonly applied, not to the metal itself, but to its lower 
oxide, arsemous oxide, which is also known as white arsenic. By 
whatever channel arsenic is intiodueed into the system, it. invari- 
ably. a fleets specifically the stomach and intestines, causing con- 
gestion or inflammation. 'The common sources of arsenical poisoning 
are the taking of white arsenic, which cause's acute poisoning, and 
the inhalation of dust from arsenical wall pape rs and textile fabrics, 
whereby a chronic form of poisoning is induced. 

The symptoms and treatment of arsenical poisoning are described 
under Arsenic {q.v.). 

Aisenic-eatingr or the ability of some persons to take relatively 
large* doses ol arsenic habitually, is a well established tact. The 
cause of this singular immunity from the ordinary results of arsenic 
is unknown. 

2. Lead.- -The sails of lead, more especially the acetate (sugar of 
lead), are irritant poisons oi no very great activity; and, though 
occasionally death ensues, recovery is the rule. Chrome yellow, 
or lead chromate, is a powerful irritant poison. All chromates arc, 
indeed, irritant poisons. (See I.i;ad Poisoning.) 

3. Copper. — -The* soluble salts of copper, such as blue vitriol (the 
sulphate) and verdigris (subcarhonate and subacetate), are emetic 
and irritant salts. Their emetic effects usually, but not invariably, 
secure their prompt rejection by the stomach. Occasionally fatal 
eftects have resulted from their administration. Copper becomes 
accidentally mixed with art ides of dietary in a variety of modes. 
It. is also used for improving the colour of preserved fruits and 
vegetables. Its deleterious properties when thus used in minute 
quantities have been lx>th asset ted and denied. There is, however, 
a larg<* bodv ot evidence in favour of the at all events occasional 
poisonous effects of minute quantities of copper. 

4. Zinc salts and barium salts, except the quite insoluble liaiium 
sulphate, are irrilant poisons; and barium compounds act also 
upon the central ftervous system. 

5. Chromates, e.g. bicht ornate of potash, are violent irritants. 
Chrome yellow, or lead dimmatc, has ah end v been mentioned. 

f). Phosphorus . — Of the two chief forms of Ihe elements — the 
yellow or ordinary and the red or amorphous — the former only 
i> poisonous. Rarely there is met with a chionic form of poisoning 
am*»ng workers in the material, arising from the inhalation oi 
phosphorus vapours. Us special characteristic is a peculiar 
necrosis or death of the bony structure of the lower jaw. Acute 
phosphorus poisoning is more common. Phosphorus is used for 
tipping matches, and is also the basis of several vermin destroyers. 
(See Phosphorus and Match.) 

7. Vegetable Irritants. — These produce « Iras tic purgative effects. 
Frequently tjic nature of the illness may be ascertained by the 
discovery of portions pf the vegetable substance — recognizable 
by the microscope — in the matters ejected by the patient. 
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8. Canlharides . — The administration of can thar ides (q.v.) is 
followed by vomiting, purging, strangury, or even entire inability 
to pass the urine. In the ejecta portions of the shining elytra or 
\ving-cas<s of the fly may often be recognized. There is often great 
excitement of the sexual proclivities. The active principle of the 
fly, cant liaridm, may be extracted from suspected matters by means 
of chloroform, and the residue left after the evaporation of this 
blisters the lip or any tender mucous surface to which if is applied. 
Demulcent remedies, with opiate enema t a and injections, alford the 
best relief by way of treatment. 

3. Nearo/iis. 

1. Prussic or Hydrocyanic Acid.- Hydrocyanic acid is one of the 
best known poisons, and a very deadly one. In the pure state it is 
said to kill with lightning like rapidity. It is met within commerce 
only in a dilute state. In Great Britain two kinds of acid are 
commonly soid — the pharmacopoeial acid, containing 2 % of 
an hydrm is prussic acid, and Scheele’s acid, containing 4 to s %. 
Bess than a teaspoonful of the 2 % acid has caused dAth. Given 
in fatal doses, the symptoms of prussic -acid poisoning set in with 
great rapidity; and. in consequence of the readiness with which the 
poison is absorbed trom the stomach and diffused through the 
circulation, the onset of symptoms is reckoned by seconds rather 
than bv minutes. Occasionally the victim may be able to perform 
a few voluntary actions before? alarming symptoms are developed. 
There i-, tirst a very brief stage of difficult breathing, and slow 
action of the heart, with a tendency lor the organ to stop in the state 
of dilatation. With widely dilated pupils of the eve, the patient is 
then seized with violent irregular convulsive movements. The 
rhythm of flu* respiratory movements is disturbed, and the coun- 
tenance becomes of a bluish cast. The patient now sinks to the 
ground with complete loss of muscular power; and the Hind or 
asphvxiul stage is reached, in which there are slow gasping respira- 
tions, loss oi pulse, and paralysis ot motion. Death is frequently 
preceded bv muscular spasms. The jaudroyant character of the 
illness, and the speedy death of the patient, coupled with the pecu- 
liar odour ot the acid in the breath and atmosphere* around the 
body, seldom leave any doubt as to the nature of the ease. The 
treatment consists in inhalation of the fumes of strong ammonia, 
drinks of warm and cold water alternately, friction ot the limbs, and 
artificial respiration. The subcutaneous injection of atropine, which 
acts as a cardiac stimulant, mav prove serviceable. 

Other solid ile cyanides, more especially cyanide of potassium, a 
salt largely used in photogiaphv and in the arts, are equally 
poisonous with hydrocyanic acid. (See Prussic Ann.) 

2. Opium. — In consequence of the extent to which opium, its 
preparations, and its active alkaloid morphia are used for the rMiei 
of pain, poisoning by opium is ot frequent *»ccurronce. It is largely 
used by suicides; and children, being very susceptible to its influence, 
frequently die from misadventure after administration of an over- 
dose oi the drug. The ordinary pieparations of opium are the 
drug itself, which is the inspissated juice of the Oriental poppy, and 
the tincture, commonly known as laudanum. Opium contains a 
variety ot more or less active principles, the chief of which is the 
alkaloid morphia, which is present 111 good opium to the extent of 
about T" n „ m combination with meconic acid, which is physio- 
logically inactive. Opium is largely list'd by Eastern nations tor 
smoking, and there is great discrepancy of opinion as to the extent 
to which opium smoking is deleterious. The preponderance ot 
opinion is in favour of the view that opium smoking is a demoral- 
izing, degrading, and pernicious habit, and that its virlims are 
sufferers both in body and mind from its use. (See Opium and 
Morphine.) 

3. Stivchninc mid Sttychnine-xirlding Plants.- 'file alkaloids 
strychnine and brucine*, as well as all the plants in which they are 
found, all act in the same manner, being highly poisonous, and 
causing death after spasms of a severe character. Many vermin- 
killers contain strychnine as their active ingredient. 

Strychnine, and all substances containing that alkaloid, produce 
their (‘fleets within a very few minutes -usually within ten or fifteen 
minutes. The patient complains of stiffness about the neck, ;^nd his 
aspect exhibits terror. There is an impression of impending 
calamity or death. Very speedily the head is jerked bark, the 
limbs extended, the back arched (opisthotonos), so that the body 
may rest on the head and heels only. In a fe^ r moments these 
symptoms pass otf, and there is complete relaxation of the spasm. 
The spasmodic condition speedily returns, and is brought about 
by the slightest touch or movement of the patient. Accessions 
and remissions of the tetanic state ensue rapidly till the palient 
succumbs, usually within half an hour of the administration of 
the poison. The best treatment is to put, and keep, the patient 
under the influence of chloroform till time is given for the excretion 
of the alkaloid, having previously given a full dose of chloral hydrate. 
(See Strychnine.) 

Aconite Poisoning, 'the ordinary blue rocket, wolfsbane or 
monkshood, Aconitum Napellas, and an alkaloid extracted from it, 
aconitine, are perhaps the most deadly of known poisons. One- 
sixteenth of a grain of aconitine has proved fatal to a man. All the 
preparations of aconite produce a peculiar burning, singling, and 
numbness of the parts to which they are applied. When given in 


largo doses they produce violent vomiting as a rule, more or less 
paralysis of motion and sensation, and great depression of the heart, 
usually ending in death from syncope. Intelligence remains 
unaffected till almost the last. The treatment consists in the 
hypodermic injection of digitalin, which is a counter-poison in its 
fiction upon the heart. The root of aconite has been eaten in mistake 
for that of horse-radish. 

5. Belladonna . — The belladonna or deadly nightshade, Atvoha 
Belladonna, contains an alkaloid, atropine, which is largely used by 
oculists to procure dilatation of the pupils of the eye. The bright 
scarlet berries of the plant have been eaten by children, who are 
attracted by their tempting appearance. Belladonna produces 
dilatation ot the pupils, rapid pulse, hot dry flushed skin, with an 
eruption not unlike that ot scarlatina, soreness of the throat, with 
difficulty of swallowing, intense' thirst, and gay, mirthful delirium. 
'The treatment consists in evacuation of the poison by means of the 
stomach-pump, and the hypodermic injection of morphia as a 
counter-poison. 

4. Gaseous Poison 

The effects of these are varied — some of them acting as irritants, 
while, others have a specific ullect, apparently in consequence of 
their forming chemical compounds with the red pigment of the 
blood, and thus destroying its capability of acting as a carrier of 
oxygen. 

1. Chlorine and Bromine act as powerful irritants. They provoke 
spasm of the glottis when inhaled, and subsequently induce in- 
flammation of the respiratory mucous membrane, which may prove 
speedily fatal. Inhalation of diluted ammonia vapour is the best 
remedy. 

2. Hydrochloric or Muriatic Acid Gas and Hydrofluoric or Bluer ic 
Acid Gas are irritating and destructive to life. The former is more 
destructive to vegetable life than even chlorine. They are emitted 
in many processes of manufacture, and especially in Bit' manufac- 
ture of carbonate of soda trom common salt by Be Blanc's process, 
in the salt -glazing of earthenware, and in the manufacture of arti- 
ficial manures. 

3. Sulphurous Acid Gas. — The gas given off by burning sulphur 
is most suffocating and irritating. Its inhalation, even in a highly 
diluted state, may cause speedy death from spasmodic closure of 
the glottis. 

j. .V it vans Vapours, or gaseous oxides of nitrogen (except nitrous 
oxide), art; given off from galvanic batteries excited by nitric acid; 
also in Ihe process of etching on copper. They produce, when 
diluted, little immediate irritation, but are excccdingly^langerous, 
setting up extensive and fatal inflammation of the lungs. 

5. Ammonia <ias is highly irritant, but does not olten prove fatal. 

<>. Carbon Pioxidc Gas is heavier than a 1 n*>spheric air, is totally 
irrespirable when pure, and is fatal when present in large quantities 
in respired air. It is given oil trom burning luol, arc uimihjffes in 
pi ts and wells as choke-damp, and constitutes the deadly after- 
damp of coal mines. It is also formed during alcoholic lertncn- 
fation, and heme accumulates in partially filled vat$ in which fer- 
mented liquors are stored. When it is breathed in a concentrated 
state, death is almost instantaneous. IVrsons descending into wells 
loul with this gas sink down powerless, and are usually dea?! before 
they can be removed from the vitiated atmosphere, in Hiose cases 
there is true asphyxia; but carbonic avid is also a narcotic gas. 
Persons exposed to an atmosphere partially composed oi this gas, 
but not long enough to produce fatal results, are aft ec ted with 
stertorous breathings, oppression, flushed face, prominent eyes, 
swollen long ue and feeble pulse. The proper treatment is removal 
from the loul atmosphere, alternate cold and tepid douches to the 
chest, friction of the limbs and trunk, and artificial respiration. 
When animation is restored the patient should be put to bed and 
kept quiet, bill should be <ar<liillv watched in case of relapse. 

7. Carbon Monoxide Gas is given off bv burning charcoal and other 
forms of fuel, mixed with carbonic and. The poisonous offer ts of 
charcoal fumes are perhaps due rauier to the more poisonous car- 
bonic oxide than to the less poisonous carbonic acid. An atmo- 
sphere containing less than 1 of carbonic oxide would doubtless 
be fatal if breathed lor many minutes. Carbonic oxide forms with 
haemoglobin, the. red pigment of the blood, a bright scarlet compound. 
The compound is very stable, and the oxide cannot be disput ed 
by atmospheric, oxygen. Hence the blood after death from the 
inhalation of carbonic oxide is of a bright arterial hue, which it 
retains on exposure to air. 

8 . Coal Gas acts as an asphyxiant and narcotic. The appear- 
ances met with after death — more especially the fluid state of the 
blood -are similar to those observed after death from carbonic 
oxide gas, which is a constituent of coal-gas, and to which the chief 
effect of coal-gas mav be due. 

9. Sulphuretted Ilvdrogcn Gas is highly poisonous by whatever 
channel it gains access to the body, in a concentrated form it 
produces almost instant death from asphyxia. Even in a diluted 
state it produces colic, nausea, vomiting and drowsiness. This 
may pass into insensibility with Avidity and feeble respiration. 

9 The skin is cold and clammy, or bathed in perspiration. The red 
"blood corpuscles are disintegrated. The treatment consists in 
removal from the contaminated atmosphere, friction to the surface 
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oi the body, warmth, and the administration of stimulants. The 
inhalation ’ot chlorine gas lias been recommended on chemical 
grounds; but iL must be remembered that chlorine is itself poisonous. 

10. Anaesthetics. — Nitrous oxide, or laughing gas, and ihe gases 
or vapours of other anaesthetic substances, such as chloroform, 
may, if improperly administered, produce death by asphyxia, and, 
perhaps otherwise. Obviously, as a rule, medical assistance is 
at hand. The treatment consists in artificial respiration, ami the 
use of galvanic current. 

11. iapours of Hydrocarbons . — The volatile vapours of the natural 

hydrocarbons known as benzoline, petroleum, *Stc., are poisonous 
when inhaled ior lengthened periods. ( L\ S. ”) 

POISSON, SIMEON DENIS (17S1 1840), French mathemati- 
cian, was born at Pithivicrs in the department of Loiret, on the 
2 1 st of June 17S1. His father, Simeon Poisson, served as a 
common soldier in the Hanoverian wars; but, disgusted by the 
ill-treatment he received from his patrician officers, he deserted. 
Ahuut the time of the birth of his son, Simeon Denis, he occupied 
a small administrative post at Pithivicrs, and seems to liavt 
been at the head of the local government of the place during 
the revolutionary period. Poisson was first sent to an uncle, a 
surgeon at Fontainebleau, and began to take lessons in bleeding 
and blistering, but made little progress. Having given promise 
of mathematical talent he was sent to the tfcole Centra le of 
Fontainebleau, and was fortunate in having a kind and sympa- 
thetic teacher, M. Billy, who, when he speedily found th.it his 
pupil was becoming his master, devoted himself to the study 
of higher mathematics in order to follow and appreciate him, 
and predicted his future fame by the punning quotation from 
Lafontaine 1 ; — 

“ Petit Poisson deviendra grand 
Pourvu que Dieu lui pretc vie.” 

In 1798 he entered the Ecole Polytechnique at Paris as first 
in his year, and immediately began to attract the notice of the 
professors of the school, who left him free to follow the studies 
of his predilection. In 1800. less than two years after his entry, 
he published two memoirs, one on F. Bezout’s nu thud of climina' 
tion, the other on the number of integrals of an equation ol 
finite differences. The latter of these memoirs was examined 
bv S. F. Lacroix and A. M. Legendre, who recommended that 
it should be published in the Recur il ties savants etrangers , an 
unparalleled honour for a youth of eighteen. This success at 
once procured for Poisson an entry into .scientific circles. |. L. 
Lagrange, whose lectures on the theory of functions he attended 
at the Ecole Polytechnique, early recognized his talent, and 
became his friend; while P. S. Laplace, in whose footsteps 
Poisson ^followed, regarded him almost as his son. The rest of 
his career? till his death on the 25th of April 1S40, was almost 
entirely occupied in the composition and publication of his many 
works, and in discharging the duties of the numerous educational 
offices to which he was successively appointed. Immediately 
after finishing his course at the Ecole Polytechnique he was 
appointed repditeur there, an office which he had discharged as 
an amateur while stiil a pupil in the school; for it had been the 
custom of his comrades often to resort to his room after an 
unusually difficult lecture to hear him repeat and explain it. 
He was made professenr suppliant in 1802. and full professor in 
succession to J. Fourier in 1806. hi i8o«S he been me astronomer 
to the Bureau dcs Longitudes; and when the Faeulto dcs Sciences 
was instituted in 1S00 he was appointed professeur de la meca - 
nique rationefle. Tie further became member of the Institute 
in t.^ 2, examiner at the military school at St Cyr in 1815, leaving 
examiner at the Ecol** Polytechnique in t8t6, councillor of the 
university in 1820, and geometer to the Bureau des Longitudes 
in succession to P. S. Laplace in 1827. His lather, whose earh 
experiences led him to hate aristocrats, bred him in the stern 
creed of the first republic. Throughout the empire Poisson 
faithfully adhered to the family principles, and refused to 
worship Napoleon. When the Bourbons were restored, his 
hatred against Napoleon led him to become a Legitimist— a 
conclusion which says more for the simplicity of his character 
than for the strength or logit of his political creed. He was 
faithful to the Bourbons during the Hundred Days; ingfact, was 

1 This prediction is sometimes attributed to Laplace. 


with difficulty dissuaded from volunteering to fight in their 
cause. After the second restoration his fidelity was recognize* 1 
by his elevation to the dignity of baron in 182-;; but he never 
either took out his diploma or used the title. The revolution 
> of July 1830 threatened him with the loss of all his honours; 
but this disgrace to the government of Louis Philippe was 
adroitly averted by F. Arago, who, while his “ rc\ oration ” was 
being plotted by the council of ministers, procured him an invi- 
tation to dine at the Palais Royalc, where he was openly and 
effusively received by the citizen king, who “ remembered ” him. 
After this, of course, his degradation was impossible, and seven 
years later he was made a peer of France, not for political 
reasons, but as a representative of French scienc e. 

As a teacher of mathematics l’oisson is said to have been more 
than ordinarily successful, as might lane been expected from 
! liis early promise as a repeliteur at the Ecole Pol\ technique. As 
j a scientific worker his activity has randv if ever been equalled, 
j Notwithstanding his many official duties, he found time to 
! publish more than three hundred works, several of them exten- 
sive treatises, and many of them memoirs dealing with the most 
abstruse brunches of pure and applied matin matics. There 
are two remarks of his, or perhaps two versions of the same 
remark, that explain how he accomplished so much : one, “ La 
vie nVst bonne quY deux choses- a la i re des mathematiques 
ct a les professor ; ” the other, “ La vie cYst le travail.” 

A list of Poisson’s works, drawn up by himself, is given at the 
end of Arago’s biography. A lengthened analysis ot them would 
he out ol pkue lien*, and all that is possible is a briet mention of 
the mure important. There are lew branehes ol mathematics to 
which he did not contribute something, but it wa-, in the applica- 
tion ol mathematics to physical subjects that his greatest services 
to science wen- periormed. Perhaps the most oiigmul, and 
certainly the most permanent in their liitluence, were his memoirs 
on the theory ot electricilv and magnetism, which virtually created 
a new branch ot mathematical physics. Next (perhaps in the 
opinion ui some lirst) in importance stand the memoirs 011 celestial 
mechanics, in which he proved himself a worthy successor to 
P. S. Laplace. The most important ot these are his memoirs “ Sui- 
tes illegalities scculait’es dc s moyens mouvemcnls dcs plane tes,”“ Sur 
la munition des constnntes arbitrages clans les questions denieca- 
nique," both published in the Journal ol the itcole 1 \>h t < chmquc 
1 1 hop) ; “ Sur la lit nation tie la lime," in Cnnnaiss. d. /mips 11*21), <Vr. ; 
and “ Sur la mouvement de la torn* auhuir de soil centre* de gravite,” 
in Mini. d. I'acad. (1527), cVc. In tin* lirst ol these memoirs Poisson 
discusses the laments question of the stability of the planetary 
orbits, which had already been settled by Lagrange* to the iirsl 
degree of approximation tor the disturbing lorc.es. l’oisson showed 
that 1 lie* result could be extended lo a sec ond approximat u»n, and thus 
made an important advance in the planetary theory. Tile memoir 
is remarkable inasmuch as it roused Lagrange, after an interval ol 
inactivity, to compose in Lis old age one of the greabst ot his 
memoirs, viz. that Sur la t/iconc dcs vernations dcs Hi incuts dcs 
planch's , cl m partimlicr dcs variations dcs grands a\cs dc Inns 
' oi bites. So highly did he think ol Poisson’s memoir thal he made 
! a copy ol it with his own hand, which was found among his papers 
| alter his death. Poisson made important contributions to the 
theory ol attraction. ilis well known correction ot Lajdace's 
partial dilh r* ntial equation lor the potential was first published 
in the Bulletin dc la umclc philomatique (18131. His two most 
important memoirs on the subject arc* " Sur l'uttraction des 
spheroid* *s ” (( onnaiss. d. temps, 1820), and “Sur l’uttraction d’un 
ellipsoid** homogen*'’ (Mem. d. I'acad., 1835). In concluding our 
selection I ion l his physical im-moiis we itiay mention his memoir 
| on the* theory ol waves (Mem. d. l\ cad., 1825). 

In pure mathematics, his most important works were his series 
ol memoirs on definite integrals, and liis discussion of Fourier's 
! series, which pax cd the wav lor the classical researches ot L. Ifirichlet 
a.nd P>. Kiein.iuipon the same subject; these are to be lound in the 
Journal of the Ecole Polytechniqu** hum 1813 to 1823, and in the 
Memoirs dc l' academic 1* »r 1823. In addition we mav also mention 
his essay on the calculus ol variations (Mem. d. I'acad., 1833), and 
! his memoirs cm the probability oi the mean results ol observations 
(Cnnnaiss. d. temps, 1827, Arc.). 

Besides his many memoirs Poisson published a number of treatise's, 
most of w hich we re intended to form part of a great work on mathe- 
matical physics, which he did not live to complete. Among these, 
may be mentioned liis Traitc dc mu unique (2 vols. 8v*>, 1811 and 
1833), which was long a standard work; TJu'nric lumvelle dc V action 
( appillaire (410, 1831); 1 hcorie mathhnatique de la chaleur (3 to, 1833); 
Supplement to the same (410, 1837); Rechcrchcs sur la probability des 
jugements en matieres criminrlles , Ac. (410, 18 ^7). all published at Paris. 

8ee F. Arago, Biographic dc Poisson, read before the Academic des 
Sciences on the 1 Ot.li oil December 1850. 
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POISSY, a town of northern France, in the department of POITIERS, a town of western France, formerly the capital of 
Seine- et-()ise, 17 m. W.N.W. of Paris, on the railway from Paris Poitou, and now the chief town of the department of Vienne, 
to Rouen. Pop. (1906), 6043. The church, supposed to have 61 m. S.S.W. of 'fours on the railway to Bordeaux. Pop. (1906), 
been built in the first half of the 12th century, and eventually town, 31,532; commune, 39,302. Poitiers is situated at the 
restored under the direction of Viollet le Due, is of special jifhction of the Boivre with the (lain (a tributary of the Loire 
architectural interest, as affording one of the earliest and best bv the Vienne), and occupies the slopes and summit of a 
examples of transition from the Romanesque to the Pointed plateau which rises 130 ft. above the level of the streams by 
style. The bridge of Poissy, a very ancient foundation, has | w hich it is surrounded on three sides. The town is picturesque; 
been widened and modernized; of the nulls which formerlv and its streets are interesting for their remains of ancient 
bordered it one was known as Queen Blanche's. A statue of architecture, especially of the Romanesque period, and the 
the painter J. L. K. Meissonicr was erected in 1894, close to his memories of great historical events. Mosaic Park, named after 
house. Poissy supplied butchers' meat to Paris during six the intendant of the “ generality ” of Poitiers (1751 -1786), and 
centuries, but in 1867 the market was removed to the metropolis, situated on the south side of the town, and the botanical garden 
A handsome fountain stands in the old market-place. Distilling on the north-east, are the tw r o principal promenades. Till 
and the manufacture of chairs and flour-milling equipment are 1857 Poitiers contained the ruins of a Roman amphitheatre 
carried on and ragstone is quarried. more extensive than that of Nimes; remains of Roman baths, 

Poissy, the ancient Pinciacum , was the capital of the country j constructed in the 1st and demolished in the 3rd century, were 
of the Carnutes. In the time of Charlemagne it had a royal laid bare in 1877; and in 1879 a burial-place and the tombs of a 
palace, where during the 9th century lour national assemblies . number of Christian martyrs were discovered on the heights to 
were held. Later it became a favoui ite residence of Blanche of the south-east — the names of some of the Christians being 


Castillo, and her son, afterwards St Louis, is supposed to 
have been born there. Philip the Fair gave the castle to the 
Dominic.. ns, by whom it. was completely translormed, and it 
was in the refectory of the abbey that the famous conference 
(sec bclc>') between the Roman Catholics and Protestants took 
place in 1561. 

POISSY, COLLOQUY OF, a conference held in 1561 with the 
object of effecting a reconciliation between the Catholics and 
Protestants of France. It was initiated by Queen Catherine 
de’ Medici, regent during the minority of her son Charles IX. 
In the policy of which it was the outcome she enjoyed the support 
of the Chancellor Michel de l'llopital and the lieutenant-general 
of the kingdom, Anthony of Navarre; while on the other hand 
the heads of the Catholic party had attempted to frustrate 
any form of negotiation. Theodore P>eza from Geneva and 


preserved in paintings and inscriptions. Not far from these 
tombs is a huge dolmen (the “ Pierre Levee ”), 22 ft. long, 16 ft. 
broad and 6 or 7 ft. high, around which used to be held the great 
fair of St Luke. m 

The cathedral of St Peter, begun in 1162 by Henry II. of 
England and Eleanor of Guienne on t lie ruins of a Roman 
basilica, and well advanced by the end of the 12th century, is a 
building in the Romanesque and Early Gothic style, the latter 
predominating. It consists of three naves almost equal in 
height and width, both of which decrease towards the west, 
thus enhancing the perspective. Its length is 308 ft., and the 
keystone of the central vaulted roof is 89 ft. above the pavement. 
There is no apse, and the exterior generally has a heavy appear- 
ance. The principal iront, the width of which is excessive in pro- 
portion to its height, has unfinished side-towers 105 and 110 ft. 


Peter Martyr Vcrmigli from Zurich appeared at the colloquy; the 
German theologians to whom invitations had been despatches! 
only arrived in Paris after the discussion ^as broken off. The 
conference was opened on the 9th of September in the refectory 
of the convent of Poissy, the king himself being present. 'Hie 
spokesman of the Reformed Church was Heza, who, in the first 
session, gave a lengthy exposition of its tenets, but excited such 
repugnance by his pronouncements on the Communion that he 
was interrupted by Cardinal Tournon. In the second session 
(Sept. t 6) he was answered by the cardinal of Lorraine, who 
discharged his task with skill and moderation. On the motion, 
however, of ippolito d'Estc, the papal legate, exception was 
taken to the further conduct of th£ negotiations in full conclave ; 
and a committee of twenty-four representatives, twelve from 
each part v, was appointed — ostensibly to facilitate a satisfactory 
decision. O11 the Catholic side, as was speedily demonstrated, 
there existed no sort of tendency to conciliation. On the con- 
trary', the cardinal of Lorraine, by bis question whether the 
Calvinists were prepared to sign the Confession of Augsburg, 
attempted to sow dissension between them and the Lutheran 
Protestants of Germany, on whose continued support they calcu- 
lated. The Catholic delegates, moreover, discovered a powerful 
auxiliary when Laincz, the general of the Jesuit order, which 
had been admitted into France a short time previously, entered 
the debate; and the acrimony with which he opposrd the Protes- 
tants was of material service in clarifying the situation. Still 
a further reduction was made in the number of members, and a 
small residuum consisting of five Catholics and five Protestants 
undertook the task of devising a formula on which the two 
Churches might unite with regiird to the question of the Com- 
munion. Their difficult labours even seemed on the point of 
success when the. assemblage of prelates refused assent, and the 
conference broke up on the nth of October - a result which barred 
the way to a pacific understanding with the Huguenots. 

See II. Kupftel, Lr ('olloquc Jr Pnissv (Paris, 1S0S) ; E. Each eiu man n 
in Hcrzog-Hauck, licalencyhlopddxe j. protect. r ihcoloe,i& (ir«l ed., 
190-1), xv. 497. ‘ (C. M.) 


in height, begun in the 13th century. Most of the wiflHows of 
the choir and the transepts preserve their stained glass of the 
12th and 13th centuries; the end window, •which is certainly 
the first in the order of time, contains the figures of Henry JI. 
and Eleanor. The choir stalls, carved between 1235 and 1257, 
are among the oldest in France. The church of St Jean near 
the cathedral is the most ancient. Christian momnyent in the 
country. Built as a baptistery in the first half of the 4th century, 
it was enlarged in the 7th century, since when it has suffered 
little structural alteration. It contains frescoes of the 12th 
century and a collection of tombs of the Merovingian period. 
! The church of St Hilaire was erected at the close of the 4th 
; century over the tomb of the celebrated bishop. At first an 
| oratory, it was rebuilt on u larger scale by Clovis, and after- 
! wards became, in the 10th, 11th and 12th centuries, a sumptuous 
collegiate church, of which the nave was flanked by triple: aisles 
and surmounted by six cupolas. Great damage was done to it 
in the Wars of Religion and the French Revolution, and the 
facade was entirely rebuilt in the jqth century. The confes- 
sional or oratory under the choir contains t lie relics of St Hilary 
and a Christian sarcophagus of the 4th century. The church of 
St Radegonde, a great resort of pilgrims, commemorates the 
consort ol Clotairc (d. 587), and preserves in its crypt the tomb 
of Radegonde, who founded at Poitiers the abbey of the Holy 
Cross, and two others reputed to be those of St Agnes and 
St Diseiola. The choir and tower above the entrance are of the 
t 1 th century, while the nave (late 1 2th century) is in the Angevin 
style. In a recess in the nave known as the Chapellc du Pas 
de Dieu, there is a footprint which tradition asserts to he that of 
Christ, who appeared in a vision to St Radegonde. Notre Dame 
la Grande, which dates from the close of the nth century and 
represents a collegiate church of one or two hundred years older, 
has a sculptured Romanesque facade rivalled in richness only 
bv that of St Pierre of Angoulcmt* 'Hie first, stone of the 
church of Montierncuf (Monasterium Novum) was laid in 1077 
h> f William ^T., duke of Aquitaine and count of Poitiers, who is 
buried within its walls; and the choir (in the 13th century 


xxi. 29 
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modified bv the erection of a “ lantern ”) was solemnly conse- 
crated by Urban 11 . in 1096. Mutilated about 1640 and duYing 
the Revolution, the building was partly restored between 1850 
and i860. The tower of St Forchairc, a precious remnant of 
11th-century architecture, was restored in the 19th century uncll*r 
the auspices of the well-known Societe des antiquaires dcL'oucst. 

Among the secular buildings the first place belongs to the 
law courts, formerly the palace of the dukes of Aquitaine and 
counts of Poitiers, and rebuilt between the 12th and the 15th 
century. The Salle des Pas Perdus iorins a line nave 160 tt. 
long bv 56 ft. wide, with a vaulted wooden roof. The southern 
wall is the work of duke Jean de Berry (d. 1416), brother of 
Charles V.; above its three vast fireplaces are mullioned windows 
filled with stained glass. The Maubergeon tower attached 
to the palace bv the same duke represented the leudal centre 
of all the lordships of the countship of Poitiers. The house 
known as the privote or provost’s mansion, built about 1500, has 
a fine facade tlanked by turrets, and there are other houses 
of the 15th, 16th and 17th centuries. In the Hotel de Ville, 
erected between 1S69 and 1876, are museums of natural history 
and painting. The museum of the Antiquaires tie I'ouest 
occupies the chapel and the great hall of the old university, 
adjoining the old Hotel de Ville; it is a valuable collection com- 
prising Roman antiquities, Merovingian sculptures, medals, a 
fine Renaissance fireplace, cScc. The building devoted to the 
faculties also contains the library. The municipal records are 
verv rich in charters of Eleanor of Guienne, Philip Augustus, 
Alphonse of Poitiers, &e. 

Poitiers is the seat of a bishop, a prefect, a court of appeal 
and a court of assizes, and centre ol an educational division 
(aeademie). and has tribunals of first, instance and of commerce, 
a board of trade arbitration, a chamber of commerce and a 
branch of the Bank of France. Its educational institutions 
comprise a university with faculties of law, science and letters, 
and a preparatory school of medicine and pharmacy, a school 
of theology, training colleges for both sexes, a lycee tor boys 
and a school of fine art. Trade is in farm produce, wine, cattle, 
wool, honey, gnost-quills and leather. The industries include 
th<^ preparation of goose-skins, printing, tanning, and the 1 
manufacture of brushes, paint and candles. 

Poitiers, called Litnonum at the time of the Roman Conquest, 
afterwards 7.00k the name of its Gallic founders, the Pirtones or 
Pictavi. Christianity was introduced in the 3rd century, and 
the first bishop of Poitiers, from 350 to 367, was St Hilarius. 
Fifty wears later the city had fallen into the hands of the Arian 
Visigoths, and became one of the principal residences of their 
kings. Alaric II., one of their number, was defeated by Clovis 
at Vouille, not far from Poitiers, in 507, and the town became a 
part of the Frankish dominion. This was the first occasion on 
which the peoples of northern and southern Gaul met in conflict 
in the neighbourhood of the town which was destined to see 
them so frequently join battle. By his victory in 732 over the 
Mahornrnedans at Moussais la Bataille in this region, Charles 
Martel proved the saviour of Christendom. Eleanor of Guienne 
frequentlv resided in the city, which she embellished and fortified, 
and in 1199 entrusted with communal rights. Alphonse of 
Poitiers, at a plenary court held in 1241 in the great ball of the 
Palais de Justice, received the homage of his numerous vassals. 
After the battle of Poitiers in 1356 (see below'), Poitou was recog- 
nizer! as an English possession bv the Treaty of Bretigny (1360); 
but bv 1373 it was recovered by Bertrand Du Guesdin. It 
was at Poitiers that Charles VII. was proclaimed king (1432); 
and he removed thither the parleinent and university of Paris, 
which remained in cxHoitill the English withdrew from the capital 
in 1436. During th ^interval (14-29) Joan of Arc was subjected 
to a formal inquest in the town. The university was founded 
in 1432, Calvin haVl numerous converts at Poitiers. Of the 
violent proceedings which attended the Wars of Religion the 
city had its share. Tn 15ft) it was defended by Gui de Daillon, 
comte du Lude, against Gaspard de Coligny, who after an 
unsuccessful bombardment retired from the siege 1A the endY>f 
seven weeks. 


Counts 0/ Poitiers. — Tn the time of Charlemagne the countship 
of Poitiers, which was then a part ol the kingdom of Aquitaine, 
was represented by a certain Abbon. Renoul (Ranulph), who 
was created count of Poitiers by tlu* emperor Louis the Pious in 
839, was the ancestor of a family which was distinguished in the 
9th and 10th centuries for its attachment to the Carolingian 
dynasty. One of his successors, Ebles the Bastard (d. 935), 
took the title of duke of Aquitaine; and his descendants, who 
bore the hereditary name of William, retained the same title. 
W illiam IV., Fiftebrace, joined Hugh Capet, his brother-in-law, 
in 987. William Y. the Great (993-1030) was a patron of 
letters, and received from the Italian lords the offer of the 
imperial crown after the death of the erupt ror Henry li. in 
1024. William IX. (1086-1127) went on crusade in 1100, and 
had violent quarrels with the Papacy, llis son William X. 
(1 127-1 137) sided with the anti-pope Anacletu . against Innocent 
II. In accordance with the dying wishes <»1 William X. his 
daughter Eleanor was married in 1137 to Louis, the son of Louis 
VI. of France. Sole heiress of her father, she brought her 
husband a large dowry, comprising Poitou, Saintonge, Aunis, 
a part of Touraine and Berry, Marche, Angoumois, Perigord, 
Auvergne, Limousin, Bordelais, Agenois and Gaseony. Alter 
the dissensions between Louis VII. and Eleanor had resulted 
in a divorce in 1152, Eleanor married the count of Anjou, 
Henry Plantagenet, who became king of England as Henry II. 
The west of France thus passed into the bands ot England, a 
transfer which gave rise to long wars between the two kingdoms. 
Philip Augustus reconquered Poitou in 1204, and the province 
became in succession an apanage of Alphonse, son of Louis 
VIII., in 1241 ; of Philip the Tall, son of Philip the Fair, in 1311 ; 
of John, son of Philip of Valois, in 1344; and of John, due de 
Berry, son of John the Good, in 1356; and passed to the dauphins 
John (1416) and Charles (1417), sons of C harles VI. When 
Charles VII. ascended the throne he finally united the countship 
of Poitiers to the Crown. 

See P. (iuerin, Bn m il tie s' documents concernant le Poitou (Paris, 
itfSo - 1 90O) ; and A. Richards, Jhstoire tics ionites dc Poitou (P.uis, 

Battle of Poitiers. — This battle, fought on the 19th of Septem- 
ber 1356 between the armies of King John of France and Edward 
the “ Black Prince,” was the second of the three great English 
victories of the Hundred Years’ War. From Bordeaux the 
prince had led an army of his father’s Guienne vassals, with 
which there was a force of English archers and men-at-arms, 
into central France and had amassed an enormous booty. 
King John, hitherto engaged against the army of John of Gaunt, 
duke of Lancaster, in Normandy, hurried south to intercept 
the raiding army arid to bar its homeward road. 'The Black 
Prince, by forced marching, was able to slip past the French, 
but reaching Maupertuis, 7 in. south-east of Poitiers, with the 
king’s armv in chase, he found himself compelled to choose 
between fighting and abandoning his spoil. He chose the 
former course, in spite of the enemy’s great superiority in 
numbers (16,000 to 6500). and in order to give his trains time to 
draw off took up a defensive position*on the 18th of September, 
with a slight hollow in front and a wood behind, between the 
Poiticrs-Bordcaux main road and the River Maussion. 1 John, 
instead of manoeuvring to envelop the English, allowed the 
Cardinal Talleyrand de Perigord to attempt to negotiate a 
peace. This proving vain, the French army attacked without 
any attempt at manoeuvre or reconnaissance, and on a front so 
narrow that the advantage of superior numbers was forfeited. 
Moreover, King John ordered all but the leading line to dismount 
and to attack on foot (tactics suggested by the success on the 
defensive of the dismounted English men-at-arms at Crecv and 
the Scots at Bannockburn), and thus condemned ihc best part 
of his army to a fatiguing advance on foot across difficult country 
in full armour. 

The French arbl asters, who might have crushed the relatively 

1 The Aricw adopted is that of Professor Oman, Art of War> 
Middle. Aqcs, p. 031* 



POITOU 

few English archers present, were mingled with the 300 picked 
mounted men in first line, hut, as the latter charged, their 
advance masked the fire oi the arblasters in the first few seconds, 
besides leaving the other, dismounted, lines far in rear. Thus 
the first attack on the Black Prince’s line, which was greatly 
strengthened by trees and hedges in front oi it, was promptly 
brought to a standstill by the arrows of the archers lining a 
hedge which overlooked the hollow in front; and the earl ol 
Oxford hastily drawing out a body oi archers beyond the de- 
fenders’ lei t, into the low-lying ground of the Maussion valley, 
completed their rout by firing up the hollow into their flank. 
But it was not so easy to deal with the second line of dismounted 
men-at-arms, led bv the dauphin, which was the next to arrive 
on the french side. The hedge indeed was held, and the 
assailants, unable to advance beyond the hollow, gave wav, 
but to achieve this the prince had to use all but 400 of his 
men. Had the third body of the French advanced with equal 
spirit the battle would probably have ended there and then, 
but the duke of Orleans, who commanded it, was so demoralized 
l>v the retirement ot the dauphin’s division that he led his whole 
force off the field without striking a blow. Thereupon the king 
himself advanced furiously with the lourth and last line, and as it 
came on the situation of the English seemed so desperate that the 
prince was advised to retreat. But his determined courage was 
unshaken ; seeing that this was the last attack he put his reserve 
into line, and rallying around this nucleus all men who could 
still fight, he prepared not only to repulse but to counter-attack 
the Ercnch. He despatched a small force under the (’aptal de 
Buch to ride round the flank of the enemy and to appear in their 
rear at the crisis of the fight. Though a medieval knight, he 
knew as well as Napoleon at Areola that when the moral force 
of both sides has passed its culminating point even a materially 
insignificant threat serves to turn the balance. And so it fell 
out. When both lines were fighting hand-to-hand, the fifty 
horsemen of the Captal de Buch appeared in rear ol the f rench. 
The front ranks fought on, but the rear of the French melted 
away rapidly, and at last only a group of the bravest, with King 
John and his son Philip, a boy of fnurtccn^in their midst, were 
left. ThE band continued their hopeless resistance for a time, 
but in the end they were killed or captured to a man. The 
rest of the French army, totally dispersed, was pursued by the 
victors until nightfall. Two thousand five hundred of the 
French, 2000 of them knights and men-at-arms, were killed, 
including the constable, one of the marshals, the standard- 
bearer and six other great lords. The prisoners included the 
king and his son Philip, the other marshal and 25 great lords, 
and 1033 knights and men-at-arms as well as 500 others. 

POITOU, one of the old provinces of France, which also 
formed one of the great military governments of the kingdom, 
was bounded on the N. by Brittany, Anjou and Touraine; on 
the S. bv Angoumois and Aunis; on the E. by Touraine, Bcrri 
and Marche; and on tin* \V. by the ocean. It was rlividi d into 
Power Poitou, which corresponded to the modern department of 
Pa Vendee, and Upper Poitou, now split into the departments 
of Deux-S^vres and Vienpe. The principal towns in Pepper 
Poitou were Poitiers the capital, JVlirebcau, ('hatellerault, 
Richelieu, Loudun, Tlmuars, Mauleon, Parthenay, Niort. &c. ; 
and in Lower Poitou Fontenay-le Uomte, Maillezais. Lucon 
and Roche sur-Yon. lie d’Yeu or Ue-Dieu and Noirmoutier 
belonged to the province. Ecclesiastically, Poitoimvas a diocese 
which was broken up in 1317 to form two new’ dioceses of Lu^on 
and Maillezais; the seat of the latter was transferred in the 17th 
century to Pa Rochelle. For the administration of justice, 
Poitou was attached to the parlement of Paris. After 778 it 
formed part of the domain of the counts of Poitiers (q.v.). Poitou 
(Poictou, Piet avia) takes its name from the Pictoncs or Pictavi, 
a Gallic nation mentioned by Caesar, Strabo and Ptolemy, and 
described by Strabo as separated from the Namnetcs on the 
north by the Poire. It formed part of the territory known as 
Aquitaine (q.v.). * 

For the history see the Mrtnoitrc of the Societe des Ahtiquaircs 
tic 1 'Quest (1S35 sqq.) and the documents published by the Archives 
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historiques dii Poitou ( 1 S 7 2 Mjq.) ; also the Dirtionnaire topographique 
de Ut l ieune, by P. Redct (1.S81). 

POKEBERRY, POKEWEED (from the American- Indian 
paean , applied to any plant yielding a red or yellow dye), in 
IxUanv. the popular name of . Phytolacca decandra , a strong- 
smelling perennial herb, a native of North America, with ovate- 
lanceolate sharp-pointed leaves, racemes of small greenish-white 
flowers and flattish berries nearly h in. in diameter, which contain 
a crimson juice. The voung asparagus-like shoots are sometimes 
used as a pot-herb, but the mots arc poisonous. The plant is 
often cultivated in Europe, and has become naturalized in the 
Mediterranean region. 

POKER, a game at cards. By most writers its origin has been 
ascribed to // Prussia an Italian game of the 15th century, from 
which the game of Print iera , calk'd in Spain Primero, and 
La Prime in France, in which country it was elaborated into 
L'Ambigu or Le Mcsle. In England the game was played under 
the name of Past and Pair , of which the modern Brag is only 
a variation. But Mr R. F. Foster proves that, though poker 
is probably a descendant of Primero , and perhaps of a much 
more* ancient Persian game called As ras, it is not a development 
of the English Brag, but was introduced from Prance into the 
colony of Louisiana, the name being merely an English mispro- 
nunciation of Poque , a garni* described as ear 1% as 1718 in the 
Academie universelle des ;Vw.v , and still played in Germany 
under the name Poeheti . The earliest mention of the game 
in America is in G. B. Zieber's Exposure of the Arts and 
Miseries of Gambling (1843), and it is probable that poker was 
generally played on the Mississippi steamboats as early as 1830, 
twenty cards being used, “full-deck poker” with 52 cards 
being invented later. “Draw-poker” was introduced about 
i8f>o. 

Poker is played for money stakes, markers or “ chips ” of 
different value being used. These are either divided equally 
among the players, or, more usually, one player acts as hanker 
and sells chips to the other players, redeeming them at tiff end of 
the game. There are several varieties of the game, but Draw 
Poker, played by from 2 to 6 or even 7 persdhs with a pack of 
52 cards, is the most popular. The player who wins the <jit 
for deal shuffles the pack, which is then cut by the player at his 
right. lie then deals five cards, one by one, to each pla\er. 
If a card is laced during the deal the player must accept it; if 
two are exposed a new r deal must ensue. Before the deal is 
complete the pla\ er at the dealer's left, who is said to hold the 
age , and is called “ the age," places (or puts up) on the table m 
front of him half the stake for which he wishes to play. 'This is 
called blind. The player at the age’s left then looks at his hand 
and announces whether he will plav. If his hand seems too 
weak hr throws his cards away face-down and “ drops out ” 
of the game. If he elects to plav he puts lip his ante , which is 
twice the amount of the blind . The other players, in< hiding the 
dealer, then either come in, i.e. elect to play, each putting up 
his ante, or, deeming their hands worthless, drop out. The age, 
who has the last sav, may then himself drop out, forfeiting his 
hall-stake already put up, or he may come in and make good his 
ante , i.e. put up lus unpaid half of the blind. Each player in his 
turn has the privilege of increasing the stake to any amount 
not exceeding the limit, 1 which is always agreed upon before 
tin* game begins. Thus, if the limit is £ j , and the age has pui 
up 6d. as his blind , any plaver may, when his turn comes to 
declare whether he will plav, say, “I play and make it tos. 
(or a sovereign) more to draw cards,” at the same time placing 
the ante plus 10s. (or a sovereign) in the middle of the table. 
Thereupon all the other players, each in turn, must see the raise , 
i.e. pay in the additional sum, or drop out of the? game, forfeiting 
what they have already paid into the pool. The “ age ” being 
the last to complete, is in the best position to raise, as a player 
who has already completed is less likely to sacrifice his stake 
and withdraw from the garni*. On the other hand each playei 

4 “ Table stakes ” means playing strictly for cash; " unlimited ** 
explains itself, although even when this is the* rule a certain high 
limit is pretty generally observed. 
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has the right, in his turn, after paving the extra stake called 
for, of raising it further on his own account, and this goes on 
until the players who have not dropped out have paid an equal 
Mini into the pool and no one cares to raise further. Kaeh 
piaver then throws away as many of his five c ards as he chooses 
and receives from the dealer new ones in their place. Tn this 
supplement an deal no player mav accept a faced card, but 
receives one in its place after all the other plavers have been 
served. The number of new cards taken by each one should 
be carefully noted by the other plavers, as it gives a valuable* 
due to the probable value of ids hand. The following list 
shows the value of hands, beginning with the. lowest. 

r. One Pair (accompanied by three cards of different denomi- 
nations). If two play* rs each hold a pair, the higher wills; ll 
similar pairs {c.g. a pair of kings each) then the next highest card 
wins. 

2. Two Pairs. 

3. Triplet < or Threes of a Kind (e.g. three kings, accompanied 
by two oilier cards not forming a pair). 

4. Straight, a sequem e ot live cards, not all of the same suit. 
Sometimes, but very rarely, these straights are not admitted. 
An ;u e mav eitlu r begin or end a straight. For example: ace, 
kirn:, queen, knave and 10 is the highest straight; 5, 4, 3, 2, and ace 
is the lowest. A11 ace cannot be in the middle. For example, 3, 2, 
ace, king, queen us not a straight. 

5. Pin h, five card: of the same suit, not in sequence. If two 
flushes are held, that containing tin* highest card wins; if the 
highest cards are similar, the next highest wins, <\x. 

o. Pull , or Pull House, meaning three cards ot the same denomina- 
tion together with a pair; c.g. three sixes and a pair of fours. It 
more than one pi iver holds a full, the highest tnpl« t wins. 

7. Poms, or lour cards ol the same denomination; c.g. four 
queens which beat lour knaves and under. 

8 Straight Tlush, a srquence of live cards all of the same suit ; 
e f. knave. 10, o, 8, 7, of hearts. 

o. 7 u*w#/ PI it di, tin' highest possible straight flush; e.g. ao-, king, 
q IK ell. knave and 10 of spades. 

If no player holds at least one pair, them the hand containing the 
highest card wins. 

Kaeh player having received the new cards called for, the 
bettinjf is opened by the player sitting at the age’s left, should 
he consider his hand worth it; otherwise he throws down his 
cards and is out eff the game, and the next player (whom \vc will 
njl (’) makes the first bet, which may be of an v amount up 
to the limit, but is usually a small one, with a view to laid* 
developments. The next pla\ er, D, either drops out, trails, 
i.c . puts up the amount bet by C (also called seeing and calling). 
or raises C’s bet; in other words puts in the amount bet by 
C pkis as much more (within the limit) as he cares to risk. 
This mist* on D's part means either that he thinks he holds a 
better hand than (', or that, he is trying to frighten C out. The 
last manoeuvre illustrates the principle of the bluff, the mosl 
salient characteristic of the game* of Poker. If C, with two 
small pairs in the hand, bets half a crown, and D, with a hand of 
no value whatever, covers, or sees ("s bet and raises it to a sove- 
reign, it is very likely that C will throw down his cards rather 
than risk a sovereign on his own by no means strong hand. 
In this case (' has been bluffed by I), who, without even having 
to show his cards, wins th^ pool, although intrinsically his hand 
was far inferior to C s. The ahilitv to bluff successfully depends 
upon sell * oinrnand, keen observation, judgment and knowledge 
of character, so as to attempt the bluff when the bluffer is sure 
that there are no very strong hands out against him. Other- 
wise he will surelv be called in his turn, and, having nothing 
of value, will lose the pool, besides suffering the ignominy of 
throwing away his money for nothing. 

Two players with strong hands will often raise each other’s 
bets repeatedly, until one of them calls the other, upon which, 
the hands* -alft: shown and the stronger wins. The complete 
hands of th^ealter and the c alled must be shown. The common 
practice of throwing awav un* hown, for purposes of concealment , 
a losing hand that has railed is illegal. No player who is not 
railed is obliged to show' his hand, so that the company is often . 
in doubt whether or not* the winner has bluffed. When two i 
hands arc of c*xa< lly equal value the pool is divider!. ^ j 

The* game is often varied by a player going blind , i.c. raising | 
the ante before the deal. Another variation is straddling the j 


blind. This is done by the player sitting ne xt the age, who puts 
up twice the amount of the blind with the words k I si raddle. M 
This has the effect of doubling the stake, as every player must 
then pay twice the amount of the straddle (instead of the blind) 
in order to plav. The straddle may be straddled again in its 
turn if the aggregate amount does not pass the* limit. The 
straddle does not carry with it the privilege of betting last, but 
merely raises the amount of the stake. 

Tie* regular Draw - Poker game is usually varied by occasional 
Jack-Pots , which are played once in so many deals, or when 
all ha\e refused to play, or when tin* player deals who holds the 
buck, a marker placed in the pool with c\cry jack-pot. In a 
jack-pot each player puts up an equal stake and rec eives a hand. 

| The pot must then be opened by a player holding a hand of the 
j value of* a pair of knaves (jacks) or better. If no piaver holds 
I so valuable a hand the deal passes and each piaver adds a small 
, sum to tin* pot or pool. When the pot is opened the opener 
j does so by putting up any sum lie chooser, within the limit, 
j and his companions must pay in the same amount or “ drop.’’ 
They also possess the right to raise the opener. The new 
cards called for are then dealt and the opener starts the betting, 
the play proceeding as in the regular game. If Progressive 
Jack- Pots are played, the minimum value of the opening hand 
, is raised one degree every deal in which the pot is not opened, 
j Thus the opening hand must in the first deal be at least a pair 
! of knaves; but if the pot is not opened the minimum for the 
i second deal is a pair of queens, for the third a pair of kings, <vc. 

| Jack-Tots were introduced about 1S70. 

Straight. Poker , or Bluff, is played without drawing extra 
' cards. Jt was the only variety of the game placed, although 
j ;>2 cards are now used instead of 20, as formerly. The first 
dealer is provided with a marker called a buck , and having, before 
dealing, put up the antes of all the players, passes the buck to 
the next dealer, who must in Ins turn ante for all when he deals. 
The rules for betting, raising, &c., are the same as at Draw- 
Poker. The hands, of course*, average smaller. 

• Stud-Poker is played like Draw- Poker, except that there is 
no draw and, in deijing, the first card only is dealt face down, 
the rest being exposed. Kaeh player in turn looks at his turned 
card and makes his bet or raise. A common variation of Stud- 
Poker consists in stopping the deal after two cards, one face up 
and tlu* other face down, have been dealt, and betting on those 
two cards. A third card is then dealt and betting again takes 
place, the process being repeated after the fourth and fifth cards 
have been dealt, the value of the different hands changing with 
each added card. A player failing to “ stand ” any raise must 
retire from that put. 

\Y hiskey-Poker is also played without a draw. An extra hand, 
called the widow , is dealt to the table face down. The first 
bettor then examines his hand and has the option of taking up 
the widow' and placing his own hand on the table face up in its 
place, or of passing and allowing the following plavers in turn 
the choice. After an exposed hand has been laid on the table 
in place of the widow the next player may either take up one 
card from the new' widow' replacing it with one from his own 
hand, or he may exchange his entire hand for the widow, or he 
m^y knock on the table. If lie knocks every other player in 
turn may exchange one card or his whole band, and the betting 
then begins, or there may be an agreement that the best hand 
wins from all the re. I, or that the poorest hand pays a chip to 
the pool. 

Technical Terms. 

llig P/ot '. — Act* high and nine low; nnt usually played. If played 
it heals a Little J)cn ;. 

Maze. hive court cards; not usually played. If played it 
beats any two pairs. 

liof>t cut . — Four cards of a flush or straight, the fifth card not 
filling. 

lionc. The smallest counUr or chip. 

Bitch. —A marker, to show when a jack-pot is to be played, V)>. 
when it is the holder s deal. , 

Burn! C ant. -C r.| on t lie bottom ol t In- pack turned up to prevent 
being seeVi ( 

C hips. — Count e r s. 
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(old Feet. Any excuse of a winner lor leaving tnc g.ime before j Hungarian monarchy, and is situated near the southern 

extremity of the peninsula of Tstria. It lies at the head of the 
llav of Pola, and possesses a safe and commodious harbour almost 
completely landlocked. An extensive system of fortifications, 
constructed on the hills, which enclose the harbour, defends 
its entrance, while it also possesses a good roadstead in the largo 
channel of Fasana. This channel separates the mainland from 
the Brionian Islands, which dominate the entrance to the bay. 
The harbour has ail area of j'3 2 sq. in., and is divided into two 
basins by a chain of three small islands. The inner basin is sub- 
divided by the large Olive Island into the naval harbour, lying to 
the south, and the commercial harbour, lying to the north. The 
Olive Island is connected with the coast by a chain-bridge, and 
is provided with wharfs and dry and floating docks. The town 
proper lies opposite the Olive Island, round the base of a bill 
formerly crowned by the Roman capitol and now by a castle 
from the 17th century. Besides the castle the chief buildings 
aie the cathedral, dating from the 15th century; the new 
garrison church, comple ted in 1898 in the Basilica style, with 
a fine marble facade; the Franciscan convent dating from the 
13II1 century, and now used as a mililary magazine; the huge 
infantry barracks; and the town hall, dating from the beginning 
of the i.jth century. To the south-west, along the coast, 
extends the marine arsenal, a vast .and well-planned establish- 
ment possessing all the requisites for the equipVicnt of a large 
fleet. It contains an interesting naval museum, and is supple- 
mented bv the docks and wharves of the Scoglio Olivi. The 
artillery laboratory and the powder magazine are on the north 
bank of the harbour. Behind the arterial lies the suburb of 
San Poliearpn, almost exclusively occupied by the naval popula- 
tion and containing large naval barracks and hospitals. Jn the 
middle of it is a pleasant park, with a handsome monument to 
tile emperor Maximilian of Mexico, who had been a rear-admiral 
in the Austrian navy. To the north, between San Policarpo 
and the town proper, rises the Monte /arc, surmounted by an 
observatory and a statue of Admiral Tegetthoff. Point has no 
manufactures outside of its naval stores, 
but its shipping trade istnow considerable, 
the exports consisting of fish, timber and 
quartz sand used in making Venetian gktss, 
and the imports of manufactured and 
colonial wares. To many people, however, 
the chief inteiest of Pola centres in its fine 
Roman remains. The most extensile of 
these is the amphitheatre built jp a.i:>. 
19S 211, in honour of the emperors Sepli- 
mius Sovoru.sand (aracalla, which is 79 ft. 
high, 400 ft. long and 320 ft. wide, and 
could accommodate 20.000 spectators. It 
is remarkable as the only Roman amphi- 
theatre of which the outer walls have 
been preserved intact; the interior, how- 
ever, is now completely hare — though the 
arrangements for the naumaehiae. or naval 
contests, c an sflll be traced. The oldest 
Roman relic is the line triumphal arch of 
the Scrgii, in tin* Corinthian style, erected 
soon after the battle of Aetium; and of not 
much later date is the elegant and wcjl- 
preserved temple of Augustus and Roma 
erected in the vea** 19 n.c. Among the 
other antiquities are three of the old town 
gates and a fragment of a temple of Diana. 

The foundation of Pola is usually carried 
back to the mythic period, and ascribed 
to the Colchiaa pursuers ol Jason and the 
Argonauts. In all probability it was a Thracian colony, but 
its verifiable history begins with its capture by the Romans in 
178 b.c. It was destroyed by Augustus on account of its 
espousal of the cause of Pompey, but was rebuilt on the inter- 
cf-ssion of Itis daughter Julia, and received (according to Plinv) 
the name of Pieias Julia. It became a Roman colony either 


the time agreed upon. 

Deadwood.- The discard pile. 

Ih-ik.— Back. 

Fatten. \dding chips and a jack-pot after a failure to open. 

Freeze Out.— A game in w ine a a player having lost a certain 
agreed capital must stop playing. 

Inside Stmiqht. -Intermediate straight, r.g. 2, 3, *>, <»• 

Kilter. I land with Do pair and 110 card above the nine; seldom 
pi aye *d. 

Kitty. — A fund, to pay for cards or re freshments, made by taking 
a chip iruiu each jack-pot, or paid by a winner holding a valuable 
hand. 

Little A — Doueo low and seven high; not usually played. 
Vvdu'n played it beats a straight. 

Milking. — Shuttling l»v taking a card from the top and one from 
t ie bottom of the pack with the same' movement. 

Mi.d/i;, 1 .—Poker with the joker added; the; joker may#be called 
any card the* holder chooses. 

Monkey Flush. — 'Three cards of a flush. 

Natural Jacks. |ack-pnls played because there has been no 
ante in tin previous deal. 

Opener s — A hand cm which a jack-pot may be opened. 

Pat Hand . — A hand to which no card is drawn. 

Pool . — '1 he chips in the middle of the table 

Show-down . — baying the hinds face-up 011 the table aflm* a call. 

Show. — Part of a pool to which a player is entilhd who has bet 
as long as his capital lasted but is not able to stand further raises, 
ff his hand is the best he wins whatever was in the pool at the 
time when he put into it the last ol his capital. 

Shy. — Not having put up {he jack-pot ante. 

Splitting. — Having opened a jack-pot with one pair, and holding 
l out utlii r cards of one suit, to throw away one of the pair on the 
Chance of making a fln.-.h. 

Sivci'ff n Shipping to a jack-pot after a failure to open. 

Triplet 'Three of a kind. 

I Older the Gun.-— The first plaver to bet. 

If 'IniNL’doot/lc.—^ Compulsory round of jack-pots, usually agreed 
upon to I olio w a very large hand. 

Wide ze An extra hand dealt to tin* Inbio, as in Whiskey -1 Niker. 

Sec 1 Phufira’-Pokrr, by R I*. Foster (lyoj)^ the most authorita- 
tive woik. 

A very important attribute of a successful poker player is 
sound judgment in discarding, and tins is principally based oil the 
following mathematical table of approximate chances. 


To improve anv hand in flu^dtaw, Re 


chance*: are 


1 

j 1 1 i ving in Hand 


To make the Hand below. 

( ha nee is 

1 ] >. 1 1 r 

'To 

get two pans ( ; card chaw) 

1 

in 1 1 . 

I JMT 

'To 

get three id a kind ( .-card dr.ov) ... 

1 

in 9 

I ]\.'\r 

T< » 

improve eii Iier wav average value . . . 

I 

in 3 

1 p.ib* and i odd c rd 

'1 0 

iuippoc* either wav by drawing two cards 

1 

in 7 

1 

2 pair- 

To 

get a full hand drawing one cai 1 .... 

T 

«*■• 

. 7 

To 

get a fell li.in.1 drawing two cards .... 

r 

in 15. A 


'To 

get I0111 of kind drawing two cards 

1 in 2 3 \ 1 


'To 

improve cither way drawing two cards . 

j 

in yr 

g's and 1 od.d 1. td 

To 

gi t a full band bv drawing one? caul . 

I 

hi 

,'s and 1 o<!d cv: 1 . 

~r~ ' 

To 

improve' cither way by drawing one card . j 

1 

in 1 t '1 

; 1 sliaighl 

To 

• — 

till when open at one end only or in middle j 



f ‘ 1 

1 ; 

1 


as 3 \ 0 7, c i A 2 3 4 j 

r 

in j 1 ? 

j \ sti. light 

1 0 

till w!i< n open at boll* ends as 3 4 5 (> . . | 

1 

in (» 

1 ; flush 

To 

1:11 t he dm !i dr.L\\ ing 011c; caul J 

1 

in * ! 

! 

4-sliaight llllSil . 

'To 

fill the straight flush drawing ore c;- r f . . | 

1 

i i 2 R. | 

3-curd flush .... 

T * 

in. kc a flinh drawing two raids | 

t 

in 2 | | 


Of course these chances are somewhat improved bv Hie bust that, 
jn actual play, pairs ariiTthn es are, oil account ol careless sliuhiiug, 
apt to he together more or lc -,o. 

POLA (Gr. llu'Aa or HoAu* ; Slovene, Pulj), a seaport of Austria, 
in lstria, 86 m. S. of Trieste bv rail. ]Vp. (inon), 45,0^2. It 
is the prinuipal ivnal harbour and aiscfxal of the Austro- 
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under the triumviri or under Octavian, and was mainly impor- 
tant as a harbour. It seems to have attained its greatest 
prosperity about the time of the emperor Septimius Scverus 
(193 211 a.d.), when it was an important war harbour and 
contained 35,000 to 50,000 inhabitants. At a later period 
Pola became the capital of the margraves of Istria, and was 
captured by the Venetians in 114S. It was several times 
captured and plundered by the Genoese, and recaptured by the 
Venetians. In 1379 the Genoese, after defeating the Venetians 
in a great naval battle off the coast, took and destroyed Pola, 
which disappears from historv for the next tour hundred and 
fifty vears. It remained under Venetian supremacy down to 
1797, and has been permanently united with Austria since 1815. 
In 184X a new era began fo r Pola in its being selected as the 
principal naval harbour of Austria. 

See 'I'll. Mommsen in Covp. inscr . hit in. v. 3 sqq. (Berlin, 1SS3); 
T. G. Jackson, Dalmatia, the (J uarnero and Istua, v<»l. iii. 
(Oxford, 1 $$7). 

POLABS (Po = on, Laha = Kibe), the Slavs (</.7c) who 
dwelt upon the Kibe and eastwards to the Oder. Their chief 
tribes were the Vjigri in Holstein, the Bodrifi or Obotritae in 
Mecklenburg, the Ljutici or W ilt /i in western Pomerania, the 
Sprevane on the Spree and the Glomaci or 1 lalernintsi in Saxonv. 
Except the Lithuanians they were the last Europeans to be 
christianized; tfieir chief sanctuary was at Arcona on the Isle 
of Riigeri. They were converted and conquered by the 12th 
century and systematically germani/ed. By the 17th century 
Slavonic survived only in a tiny patch in the east of llanovcr 
about Liichow. where a few words were still understood at the 
beginning of the 19th century. The population of the district 
still goes by the name of Wends (</.r\). The chief remains of ! 
the language are a paternoster, a few phrases and a short 
vocabulary written down by Pastor Chr. llenning (r. 1700), and 
the diarv of J. Paruns Sdmltze (d. 17(54). These were edited 
by A. Ililferding (St Petersburg, 1S56), and a grammar w'as 
publish**! there by A. Schleicher (1871). M. Por/.ezinski and 
Fr. Lorcntz are the chief later authorities. Polabiau agrees 
mostly with Polisl* and Kasube with its nasalized vowels and 
highlv palatalized consonants, it had, however, long vowels 1 
anct a free accent. The remains of it are most c orrupt, having j 
been w’ritten down when the language was full of Low German | 
1 »v people who did not know Slavonic. i 

polaccA, the Italian name for a three-masted merchant 
vessel^ formerly common in the eastern waters of the M editor- j 
raneari. The masts were of one piece and the sails were square j 
or lateen-shaped. The name appears in various lurms in other ] 
languages, e.g. Fr. pohujuc or polacre , Sp. polacra , l>u. polaak or 
Ger. Polack, and certainly means Polish, although there is no 
explanation to be found for any connexion between Poland and 
such a Mediterranean vessel. 

POLAND (Polish Polska, Ger. Point) (m-o Poland, Russian, 
below ). a countrv of Europe which till the end of the iKth century 
w as a kingdom extending (with Lithuania) over the basins of the 
Warta, Vistula, Dwina, Dnieper and upper Dniester, and had 
under its dominion, beside? the Poles proper and the Baltic 
Slavs, the Lithuanians, the White Russians and the Little 
Russians or Ruthenians. 

W’c possess no certain historical data relating to Poland till 
thg end of the 10th century. It would seem, from a somewhat 
obscure passage in the chronicle compiled fioui older 
^Poland ° f soim:cs by Nestor, a monk of Kiev (d. r. in 5), that 
the progenitors of the Poles, originally established 
on the Danube, were: driven frois^i thence by the Romans to 
the still wilder wilderness of central Europe, settling finally 
among the virgin forests and impenetrable morasses of the basin 
of the upper waters of the Oder and the Vistula. Here the 
Lechiciyras they called themselves fa name derived from the 
mythical patriarch, Lech), seemed to have lived for centuries, 
in loosely connec ted communities, the simple lives of huntsmen, 
herdsmen and tillers of the soil, till the pressure of rapacious 
neighbours compelled therm to combine for mutual defence*. 
Of this infant state, the so-called kingdom of the Piasls (from 


Piast its supposed founder), we know r next to nothing. Its 
origin, its territory, its institutions are so many insoluble 
riddles. The earliest Polish ehronielers, from Gulins in the early 
J2th century to Janko of C'zarnkow 1 in the 14th, are of little 
help to us. The only facts of importance to be gleaned from 
them are that Prime Ziemovit, the great-grandfather of Mics/ko 
I (Micczvslaw) I. (962-992), wrested from the vast but tottering 
j Moravian Empire the province of Chrobatv ju (extending hum 
j the Carpathians to the Bug), and that Christianity was first 
preached on the Vistula by Greek Orthodox missionary monks. 
Mieszko himself was converted by Jordan, the chaplain ol his 
Bohemian consort, Dobrawa or Bona, and when Jordan betaine 
the first bishop of Posen, the people seem to have followed the 
example of their prince. But the whole movement was appar- 
ently the outcome not of religious conviction, but of political 
necessity. The Slavonic peoples, whose territories then extended 
to the Elbe, and embraced the whole southern shore of the Baltic, 
were beginning to recoil before the vigorous impetus of the 
Germans in the W est, who regarded their pagan neighbours in 
much the same way its the Spanish Conquistadorcs regarded the 
Aztecs and the Incas. To accept Christianity, at least formally, 
was therefore a prudential safeguard on the part of theSluvonians. 
This was thoroughly understood by Mieszko's son Bolcslaus 1. 
(002-1025), who went a considerable step farther than his father. 
Mieszko had been content to be received on almost anv terms 
into the Christian community, Bolcslaus aimed at securing the 
independence of the Polish Church as an additional conversion 
guarantee ot the independence of the Polish nation, tochristi - 
It was Bolcslaus who made the church at Gnessen 
in Great Poland a national shrine by translating thither the 
relies of the martyred missionary, St Adalbert of Prague. 
Subsequently be elevated Gncsen into the metropolitan see of 
Poland, with jurisdiction over the bishoprics of Cracow, Breslau 
and Kolbcrg, all three of these new sees, it is important to notice, 
being in territory conquered by Bolcslaus; for hitherto both 
('meow and Breslau had been Bohemian cities, w hile Kolberg was 
founded to curb the lately subjugated Pomeranians. Bolcslaus 
was also the first Finish prince to bear the royal title, which 
seems to have been conferred upon him bv 
Otto III. in 1000, though as Bolcslaus crow ned l *°^ slaus *- 
himself king a second time in 1025, it. is evident 
that lie regarded the validity of his first coronation as somewhat 
doubtful. He was primarily a warrior, whose reign, an almost 
uninterrupted warfare, resulted in the formation of a vast king- 
dom extending Irom the Baltic to the Carpathians, and from 
tiie Elbe to the Bug. But this imposing superstructure rested 
on the flimsiest of foundations. In less than twenty vears 
after the death of it?s founder, it collapsed before a combined 
attack of all Poland's enemies, and simultaneously a terrible 
pagan reaction swept away the poor remnants of Christianity 
and t ivilization. Kor a time Poland proper became a smoking 
wilderness, and wild beasts made their lairs in the ruined 
and desecrated churches. Under Bolcslaus 11 . (1058 1079) 
and Bolcslaus ill. (1102-1130) some of the lost provinces, 
notably Sile.da and Pomerania, were recovered and Poland 
was at lea^t able to maintain her independence against the 
Germans. Bolcslaus III., moreover, with the aid of .St Otto, 
bishop of Bamberg, succeeded in ('(inverting the heathen 
Pomeranians (1124-1128), and making head against paganism 
generally. < 

The last act of Bolcslaus TIL was to divide his territories 
among his sons, whereby Poland was partitioned into no fewer 
| than four, and ultimately into as many as eight, p„ r titional 
principalities, many of which (Silesia and Great Period , 
Poland, for instance) in process of time split n38 * 30S ' 

| up into still smaller fractions all of them more or less 
bitterly hostile to each other. This partitional period, as 
Polish historians generally call it, lasted from J138 to 1305, 
during which Poland lost all political significance, and became 
an easy prey to her neighbours. The duke of Tattle Poland, 

1 Arrhflflcon of (Juiescn, 1307; vice-chancellor of Poland; 
d. c. 1387. 
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who generally styled himself duke of Poland, or dux totius 
Poloniae , claimed, a sort of supremacy among these little states, 
a claim materially strengthened by the wealth and growing 
importance of his capital, Cracow r , especially after Little Poland 
had annexed the central principality of Sicradia (Sieradz). 
lint Alasnwa to the north, and Great Poland to the north-west, 
reluscd to recognize the supremacy of Little Poland, while 
Silesia soon became completely germanized. It was at the 
beginning of this period too, between 1216 and J224, that 
Pomerania, under an energetic native dynasty, freed herself 
from the Polish suzerainty. Nearly a generation 
invasion. ^der ( I2 40 ^ atar hordes, under Batu, appeared 

for the first time on the confines of Poland. The 
Polish princes opposed a valiant but ineffectual resistance; the 
towns ot Sandomir and Cracow w'ere reduced to ashes, and all 
who were able fled to the mountains of Hungary or the forests 
of Mora\ia. Pursuing his way to Silesia, Batu overthrew the 
confederated Silesian princes at Liegnitz (April 9), and, after 
burning all the Silesian towns, invaded Hungary, where he 
routed King Bela IV. on the banks of the Sajo. But this 
marked the limit of his triumph. Exhausted and diminished 
by the stout and successful opposition of the Moravians at 
Olmiitz, the Tatars vanished as suddenly as they had appeared, 
leaving a smoking wilderness behind them. 

Batu’s invasion had an important influence upon the social 
and political development of Poland. The only way of filling 
Foreign U P # il P s * n die population of the ravaged land 

inuni- was to invite foreign immigrants of a superior class, 

grants. chapmen and handicraftsmen, not onlygivento peace- 
Rise of iul pursuits and accustomed to law and order, but 
capable of building and defending strong cities. Such 
immigrants could naturally be obtained only from the civilized 
west, and on their own terms. Thus it came about that the 
middle class element was introduced into Polish society for the 
first time. Immediatel v dependent upon the prince, from whom 
they obtained their pri\ i leges, the most, important of which were 
self-government and freedom from taxation, these traders soon 
became an important factor in the state*, counterpoising, to 
some extent, the influence of the gentry, enriching the land by 
developing its resources, and promoting civilization by raising 
the standard of comfort. 

Most of these German citizens in process of time were absorbed 
by the Polish population, and became devoted, heart and soul. 
The Knights f° their adopted country; but these were not the 
of the only Germans with whom the young Polish state 

Sword. had now to deal. In the first year of the 1 3th cent urv, 

the Knights ol the Sword, one of the numerous orders of crusad- 
ing military monks, had been founded in Livonia to “ convert ” 
the pagan Letts, and, in T208, the still more powerful Teutonic 
order was invited by Duke Conrad of Masovia to settle in 
the district of Kulm (roughly corresponding to modern East 
Prussia) to protect his territories against the incursions of the 
savage Prussians, a race closely akin to the Lithuanians. Conrad 
has been loudly blamed by Polish historians for introducing 
this foreign, and as it ultimately proved, dangerous dement 
into Poland. But the unfortunate prince had to choose between 
dependence and extermination, for his unaided resources jwc re 
powerless against the persistent attacks of the unconquerable 
j he Prussians. The Teutonic Order, which had just 

Teutonic been expelled from Hungary by Anrl^*w r II., joyfully 
Order. accepted this new domicile, and its position in the 

north was definitely established by the compact of Kru'schwitz 
in 1 230, whereby it obtained absolute possession of the maritime 
district between Pomerania and Courland, and southwards as 
far as Thorn. So far were the Poles from anticipating any 
danger from the Teutonic Order, that, from 1243 to 1255, they 
actually assisted it to overthrow the independent Pomeranian 
princes, the most formidable opponents of the Knights in the 
earlier years of their existence. A second Tatar raid in 1259, 
less dangerous, perhaps, but certainly more ruinous, than the first 
invasion — for the principalities of Little Poland and Sandomir 
were systematically ravaged for three months- still further 


depressed the land, and, at this very time, another enemy 
appeared in the east— the Lithuanians. 

This interesting people, whose origin is to this day the most 
baffling of ethnographical puzzles, originally dwelt amidst the 
furests and marshes of the Upper Niemen. Thanks 

ii ¥ ithilm 

to the impenetrability of their fastnesses, they an § aaa . 
preserved their original savagery longer than any 
of their neighbours, and this savagery was coupled with a valour 
so tenacious and enLerprising as to make them formidable to 
all who dwelt near them. The Russians fled at the sight of 
them, “ like hares before hunters.” The Livs and Letts 
were as much the prey of the Lithuanians “ as sheep are the 
prey of wolves.” The German chroniclers desc ribe them as 
the most terrible of all the barbarians. 'The Lithuanians first 
emerge into the light of history at the time of the settlement 
of the Teutonic Order in the North. Rumours of the war of 
extermination conducted against their kinsmen, the wild 
Prussians, by the Knights, first woke the Lithuanians to a sense 
ot their own danger, and induced them to abandon their loose 
communal system in favour of a monarchical form of govern- 
ment, which concentrated the whole power of the state in a 
single hand. Fortunately, too, at this crisis of their history, 
the Lithuanians were blessed with an altogether exceptional series 
of great rulers, who showed themselves fully capable of taking 
care of themselves. There was, for instance, *Mendovg (1240- 
1263), who submitted to baptism for purely political reasons, 
checkmated the Teutonic Knights by adroitly seeking the protec- 
tion of the Holy See, and annexed the principality of Plock to 
his ever-widening grand duchy, which already included Black 
Russia, and formed a huge wedge extending southwards from 
Courland, thus separating Poland from Russia. A still greater 
prince was Gedymin (1315-1342) who did his utmost to civilize 
Lithuania by building towns, introducing foreigners, and 
tolerating all religions, though he himself remained a pagan 
for political reasons. Gedymin still further extended the 
limits of Lithuania by annexing Kiev, Chernigov aftd other 
old Russian principalities. 

At the very time when Lithuania was thys becoming a com- 
pact, united, powerful state, Poland seemed literally to be 
dropping to pieces. Not even t*he exhortations of • 

the popes could make her suore of princes unite 
for mutual defence against the barbarians who en- 
vironed them. For a time it scorned highly probable that Poland 
would bo completely germanized, like Silesia, or become part 
of the new Bohemian Empire which YVeneeshms II. (crowned 
king of Poland in T300) had inherited from his father, Ot takar II. 
From this fate she was saved by the valour of Wladislaus 
Lokietek, duke of Great Poland (1306-1333), who reunited 
Great and Little Poland, revived the royal dignity in 
1520, and saved the kingdom from annihilation by his great 
victory over the; Teutonic Knights at Plowce in 1332. The 
whole reign of Wladislaus I. was indeed an unceasing struggle 
against all the forces of anarchy and disintegration; but the 
fruits of liis labours were richly reaped by his son Casimir III. 
the Great (1333-1370), Poland's first great statesman in the 
modern sense of the word, who, by a most skilful system of 
matrimonial alliances, reintroduced isolated Poland casimir ///. 
into the European system, and gave the exhausted the Great, 
country an inestimably beneficial breathing space 1333 - 1370 . 
of thirty-seven years. A bom ruler, Casimir introduced a 
whole series of administrative and economical reforms. He 
was the especial protector of the cities and the peasants, 
and, though averse from violent measures, punished aristo- 
cratic: tyranny with an iron hand. CasimiCs few wars were 
waged entirely for profit, not glory. It is to him that Poland 
owed the important acquisition of the greater part of Red 
Russia, or Galicia, whic h enabled her to secure her fair share of 
the northern and eastern trade. In default of male issue, 
Casimir left the Polish throne to hi^ nephew, Louis of Hungary, 
who ruled the country (1370-1382) through his mother, Queen 
Elizabeth, Wladislaus Lokietek’s daughter. I ouis well deserved 
the epithet of “great ” bestowed upon him by his contemporaries; 
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but Poland formed but a small portion of his vast domains, 
and Poland’s interests were subordinated to the larger denuituls 
of an imperial policy which embraced half Europe within its 
orbit. 

On the death of Louis there ensued an interregnum of t\#o 
years marked by fierce civil wars, instigated by duke Xiemovit 
\\’i di ^ as,)Vlil ’ ^ ie northernmost province of Poland, 

lausit! which continued to exist as an independent prinei- 

Jagietio . pality alongside of the kingdom of Poland. Ziemo- 

Unionof vit aimed at the Polish itowii, proposing to marry 
uthuaaia d L ^ c i n * ;int * princess Jadwiga of Hungary, who, as 
the daughter of Louis the Great and the grand- 
daughter of Wladislaus Lokietek, had an equal right, by 
inheritance, to the thrones of Hungary and Poland. By an 
agreement with the queen-mother of Hungary at Kassa in 
1383, the Poles finally accepted jadwiga as their queen, and, 
011 the 18th of February 1386, great lv against her will, the 
young princess, already betrothed to William of Austria, was 
wedded tn Jjgiclln, grand duke of Lithuania, who had been 
crowned king of Poland at Cracow, three days previously, under 
the title oi W ladislaus II. 

The union ni Pofand and Lithuania as separate states under 
one king had been brought about by their common tear of the 
Teutonic Order. Five years after the death of Gedvmin, 
Olgierd, the nmstVapable ol his seven sons, had been placed upon 
the throne of Lithuania by his devoted brother Kicjstut, and 
lor the next two-and-thirtv years (13.15-1377) the two princes 
still furl her extended the sway ol Lithuania, principally at the 
expense of Muscovy and the Tatars. Kiejstut ruled the western 
portion ol the land where the 'Teutonic Knights were a constant 
menace, while Olgierd drove the Tatar hordes out of the south- 
eastern steppes, and compelled them to seek a refuge in the 
Crimea. During Olgicrd’s reign the southern boundaries of 
Lithuania touched the Black Sea, including the whole tract of 
Kind between the mouth of the Bug and the mouth of the 
Dnieper. • Olgierd was succeeded bv his son |agivllo as grand 
duke in 1377, while Kiejstut was left in possession of Samogitia, 
Troki and Grodno* but the Teutonic Order, alarmed at the 
growth of Lithuania, succeeded in estranging uncle and nephew, 
andTKiejslut was treacherously assassinated by Jagiello’s orders, 
at Krewo, on the t 5th of August 1382. Three weeks later 
(agiello was compelled to cede Samogitia. as far as the Dnbissa, 
to the Knigfits, and in the following year they set up against 
him Kicjstut’s son Witowt. The eyes of Jagiello were now 
opened the fact that the machiavellian policy of the Knights 
aimed at subjugating Lithuania by dividing it. He at once 
made peace with bis cousin; restored him his patrimony; and, 
to secure Lithuania against the future vengeance of the Knights. 
Jagiello made overtures to Poland for the hand of Jadwiga, 
and received the Polish crown along with it, as already men- 
tioned. 

Before proceeding to describe the Jagiellonic period of Polish 
history.it is necessary to cast a rapid glance at the social and 
political condition of the country in the preceding Piast period. 

The paucity and taciturnitV of onr sources make it impossible 
to give anything like? an adequate picMire of Old Poland during 
Beginnings lirs *- f‘ ,ur centuries of its exist enee. A glimpse 
of the Polish hen- and there of the political development of the 
Con.stitu - country is the utmost that the most diligent scrutiny 
tJO * can gle m from the scanty record of the early chron- 

icles. External pressure, here as elsewhere, created a patriotic 
military caste, and lie* subsequent |»rtitinnal period, when 
every little prince had Ids own separate court, still further 
established the growing influence of the szlncbta , or gentry, who 
were not backward in claimin'/ and obtaining special privileges 
in retufti for their services. 'The first authentic pasta convcfita 
made between the Polish nobililv and the Crown dates from 
tie* compact of Kassa ('September 17, 1374), when Louis of 
Hungary agreed to exempt the lachta from all taxation, 
except two Polish grosHien per hide of land, and to compensate 
them for the expenses of all military service rendeifd beyond 
the confines of the realm. The clergy received their chief 


privileges much earlier. It was at the s\nod of Leczyca, 
nearly a century before the compact of Kassa, that the property 
of the Church was first safeguarded against the encroachments 
of the state. The beneficial influence ol the Church of Poland 
in these early times was incalculable. To sev nothii g ot the 
i labours of the Cistercians as colonists, pioneers and church- 
I builders, or of the missions of the Dominicans and Franciscans 
I (the former of whom were introduced into Poland by ivo, 

\ bishop of Cracow , 1 the personal friend of Dominie), the Church 
I was the one stable and unifying element in an age of centrifugal 
particularism. 'The frequent synods represented the whole 
1 of Poland, anti kept alive, as nothing else emit], the idea of 
national solidarity. The Holy See had also a considerable 
share in promoting the political development of the land. Jn 
the 13th eenttiry alone no lower than lorty-mnc papal legates 
visited Poland, and thirtv provincial synods were held by them 
to regulate church affairs and promote good g<>A eminent. 
Moreover the elergv, to their eti rnal honour, consistent!) 
protected the lower from the tyranny of the upper classes. 

The growth of the towns was slower, i Hiring the heroic 
Bnlcslawio period there had been a premature outcrop of civil 
life. As early as the util century Kruschwitz, Growth 
the old Polish capital, and Gnesen, the metropolitan of the 
see, were of considerable importance, and pie veil a Towns. 
leading part in public life. But in the ensuing anarchic period 
both cities were utterly ruined, and the centre of political 
gravity was transferred from Great Poland to Little Poland, 
where Cracow, singularly favoured by her position, soon became 
the capital ot the monarchy, and one ol the wealthiest cities 
in Europe. At the end of the 14U1 century we find all the great 
trade gilds established there, and the cloth manulactureil at 
Cracow was eagerly sougl t after, from Prague to Great Novgorod. 
So wealthy did Cracow become at last that Casimir the Great felt 
it necessary to restrain the luxury of her citizens by sumptuary 
ordinances. 'Towards the end of the 14th century the Potash 
towns e\en attained some degree, of political inlliu nee, and their 
delegates sat with the nobles and elergv in the king’s councils, 
a right formally conceded to them at Kadom in March 1384. 
Even the peasants, who had .suffered severely from the wholesale 
establishment of prisoners ol war as serfs on the estates of the 
nobles, still preserved the rights ol personal liberty and free 
transit lrom place to place, whence their name of Itizigi, 'The 
only portion of the community which had no privileges were the 
Jews, first introduced into Poland by Boleslaus the Pious, 
duke ol Great Poland, in 1 26 j, when bitter persecutions bad 
dri\on them northwards from the shores of the Adriatic. Casimir 
the Great extended their libertv of domicile over the whole 
kingdom (1334). From the first they were better treated in 
Poland than elsewhere, though frequently exposed to outbreaks 
of popular fanaticism. 

The transformation of the pagan Lithuanian chieftain Jagiello 
into the catholic king of Poland, Wladislaus II., was an event of 
capital importance in the history of eastern Europe. wind is 

Its immediate and ine\itable consequence was the inus u. 

formal reception of the Lithuanian nations into the and the 

fold of the Church. What the 'Teutonic Order had Teutonic 

vainly endeavoured to bring about by fire and sword, ° r£/tr * 

for two centuries, was peacefully accomplished by jagiello within 
a single generation, the Lithuanians, for the most, part, willingly 
yielding to the^argimp n(s ol a prince of their own blood, who 
promptly rewarded lus converts with peculiar and exclusive 
privileges. The o»nv. ision ol Lithuania menaced the verv 
existence of the Teutonic Knights. Originally planted on the 
Baltic shore for the express purpose of christianizing their 
savage neighbours, these crusading monks had freely exploited 
the wealth and the valour of the West, ostens'blv in the cause 
of religion, really for the purpose ot founding a dominion of 
their own which, as time went on, lost more and more of its 
religious character, and warns now little more than a German 
military forepost, extending from Pwmerania to the Niemen, 
which deli!*er:»Jely excluded the Slavs from the sea and thrived 
1 Archbishop of tJne.-cp 1219 -1220; died at Modena 1229. 
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at their expense. The mere instinct pf self-preservation had, 
at last, drawn the Poles and Lithuanians together against these 
ruthless and mastoriul intruders, and the coronation of Jagiello 
at Cracow on the 15th of February 138(1, was both a warning 
and a challenge to the Knights. But if the Order had now 7 become 
a superfluous anachronism, it had still to be disposed of, and 
this was no easy task. For if it had failed utterly as a mission 
in partibus , it had succeeded in establishing on the Baltin one 
of the strongest military organizations in Kurope. In the art 
of war the Knights were immeasurably superior to all their 
neighbours. The pick of the feudal chivalry composed their 
ranks; with all Europe to draw upon, their resources seemed 
inexhaustible, and centuries of political experience made them 
as form id d)le in diplomacy as they w ere valiant in warfare. 
And indeed, for the. next twenty years, the Teutonic Order 
more than held its own. Skilfully taking advantage of the 
jealousies of Poland and Lithuania, as they were accentuated | 
by the personal antagonism ol Jagiello and Witowt w ith 1 
the latter of whom the Knights more than once contracted 
profitable alliances, they even contrived ( I reatv of Saiin, 1378) 
to extend their territory by getting possession of the province of j 
Samogitn, the original seat of the Lithuanians, where paganism j 
still persisted, ami where their inhuman cruelties finally excited 
the horror and indignation of Christian Europe. By this time, j 
however, the prudent Jagiello had become convinced that j 
Lithuania was too strong to be ruled by or from Poland, and | 
yet not strong enough to stand alone, and bv the compact ! 
of Vilna (January t8, 1401, confirmed bv the compact of I 
Kadow'o. March io) lie surrendered the whole grand duchy I 
to Witowt, on the understanding that the two states should | 
have a common polity, and that neither of them should eiect ’ 
a new piinee without the consent of the other. The wisdom of 
this arrangement was made manifest in 1410. when Jagiello • 
and Witowt combined their forces for the purpose of delivering ! 
Samogitia from the intolerable tvrannv of the Knights. The 
issue was fought out on the field of Tannenberg, or Griincwnld 
()ulv rs, 1410), when the Knights sustained a crushing defeat, 
which shook their political organization tewits very foundations. 

A few weeks after the victory the towns of Thorn, Elhing, 
Praunsberg and Danzig submitted to the Polish king, and all 
the Prussian bishops voluntarily offered to render him 
hematic. Put the excessive caution of Jagiello gave the 
Knights time to recover from the bltnv; the Polish levies proved 
unruly and incompetent; Witowt was suddenly recalled to 
Lithuania by a 'Tatar invasion, and thus it came about that, , 
when pence was concluded at Thorn, on the 1st of February 
14 j t, Samogitia (which was to revert to the Order on the death of ; 
Jagiello and Witowt), Dobrzyn, and a war indemnity of 100,000 
marks payable in four instalments, wen* the best terms Poland 
could obtain from the Knights, whose territory practically 
remained intact. Jagicllo’s signal for the attack at the battle , 
of Griinewald, “ Cracow and Vilna ” (the respective capitals j 
of Poland and Lithuania) had eloquently demonstrated the 1 
solidarity of the two states. 'This solidarity was still further ! 
strengthened by the I'njon of Horodlo (October 2, 1413) 1 

which enacted that henceforth Lithuania was to have the | 
same order of dignitaries 1 as Poland, as well as a council of 
state, or senate, similar to the Polish senate. The p^wer of 
the grand duke was also greatly increased. He was now 
declared to be the equal of the Polish king, and his successor could 
be elected only bv the senates of Poland and Lithuania in eon- 
junction. The Union of Ilorodlo also established absolute 
parity between the nobility of Poland and Lithuania, but the 
privileges of the latter were made* conditional upon their pro- 
fession of the Roman Catholic faith, experience having shown 
that difference of religion in Lithuania meant difference of politics, 
and a tendency Mosanv-wards, the majority of the Lithuanian 
boyars being of the Greek Orthodox Confession. 

1 All the chief offices ot slate were consequently duplicated, c.g. 
the hetman ivielhi horonnv , “ .uriiml hetman of the crown," as 

the Polish commander-in-chief was called, had his c oiu^tcrpart in 
Lithuania, who bore the title of ivielhi hetman ^itavshi, ix. “ grand 
hetman of Lithuania/* and so on. 


During the remainder of the reign of Wladislaus II. the 
'Teutonic Order gave Poland much trouble, but no serious 
anxiety. 'The trouble was due mainly to the repeated efforts 
of the Knights to evade the fulfilment of the obligations of the 
'ftcaty of 'Thorn. Jn these endeavours they were materially 
assisted by the emperor Sigismund, who was also king of Hun- 
gary. Sigismund, in 1422, even went so far as to propose a 
partition of Poland between Hungary, the empire and the 
Silesian princes, a scheme which foundered upon Sigismuud’s 
impeeuniosity and the reluctance of the Magyars to injure the 
Poles. More than once Wladislaus J 1 . was even obliged to 
renew the war against the Knights, and, in 1422, he compelled 
them to renounce all claims upon Samogitia; but the long 
struggle, still undecided at his death, was lought mainly with 
diplomatic weapons at Rome, where the popes, generally speak- 
ing, listened rather to the victorious monarch who had added 
an ecclesiastical province to the Church than to the discomfited 
and turbulent Knights. 

Had Wladislaus 11 . been as great a warrior as Witowt he 
might, perhaps, have subdued the Knights altogether. But 
by nature he was pre-eminently a diplomatist, and it must in 
fairness be admitted that his diplomacy in every direction was 
distinctly beneficial to Poland. He successfully thwarted all 
the schemes of the emperor Sigismund, by adroitly supporting 
the revolutionary party in Bohemia (<y.v.). In return Hussite 
mercenaries fought 011 the Polish side at Tanncnburg, and 
Czech patriots repeatedly offered the crown of Bohemia to 
Wladislaus. 'The Polish king was always ready enough to 
support the Czechs against Sigismund; but the necessity of 
justifying his own orthodoxy (which the Knights were for ever 
impugning) at Rome and in the face of Europe prevented him 
from accepting the crown of St W'enccslaus from the hands of 
heretics. 

Wladislaus II. died at Lemberg in 1434, at the age of eighty- 
three. During his long reign ol forty-nine years Poland had 
gradually risen to the rank of a great power, a result clue in no 
small measure to the insight and sagac ity of the first Jagiello, 
who sacrificed every other consideration to "the vital necessity 
of welding the central Slavs into a compact and homogeneous 
state. The next ten years severely tested the stability of his 
great, work, but it stood the test triumphantly. Neither a 
turbulent minority, nor the neglect ol an absentee king; neither 
tin* revival of separatist tendencies in Lithuania, nor the out- 
breaks of aristoc ratic law lessness in Poland, could do •more 
than shake the superstructure of the imposing edifice? After 
the death at Varna, in 14. j 4, of Jagiello’s eldest son and successor, 
Wladislaus 111 . (whose history belongs rather to 1 Iungnry than to 
Poland), another great statesman, in no wise inferior to Wladis- 
laus IT., completed and consolidated his work. This was 
Wladislaus’s second son, already grand duke of Lithuania, 
who ascended the Polish throne as Casimir IV. in 1447, thus 
reuniting Poland and Lithuania under one monarch. 

Enormous were the difficulties of Casimir IV. He instinc- 
tively recognized not only the vital necessity of the maintenance 
of the union between the two states, but also the 
fact that the chief source of danger to the union lay 
in Lithuania, in those days a maelstrom of conflicting 
political currents. To begin with, Lithuania was a far less 
composite state than Poland. Two-thirds of the grand-ducFly 
consisted of old Russian lands inhabited by men who spoke 
the Ruthcnian language and professed the Orthodox Greek 
religion, while in the north were the Lithuanians proper, semi- 
savage and semi-catholic, justly proud of their heroic forefathers 
of the house of Gedymin, and very sensitive of the pretensions 
of Poland to the provinces of Volhyniaand Podolia, the fruits of 
Lithuanian valour. A Lithuanian himself, Casimir strenuously 
resisted the alt* mpts of Poland to wrest these provinces from 
the grand-duchy. Moreover, during the earlier years of his 
reign, he was obliged to reside for ttie most part in Lithuania, 
wjiere his tranquillizing influence was needed. His supposed 
preference for Lithuania was the real cause of his unpopularity in 
Poland, where, to the very end of his reign, he was regarded 
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with suspicion, and where every effort was made to thwart his 
far-seeing and patriotic political combinations, which were 
beyond the comprehension of his self-seeking and narrow- 
minded contemporaries. This was notably the r;ise as regards 
his dealings with the old enemv of his race, the Teutonic 
Order, whose destruction was the chief aim oi his ambition. 

The Teutonic Order had long since failed as a religious institu- 
tion; it was now to show its inadequacy as a political organiza- 
tion. In the domain of the Knights the gentry, parochial j 
clergy and townsmen, who, beneath its protection, had attained I 
to a high degree of wealth and civilization, for long remained j 
without the slightest political mlluence, though they bore nearly ; 
the whole burden of taxation. I11 1414, however, intimidated j 
by the growing discontent, which frequently took the form oi ; 
armed rebellion, the Knights consented to the establishment 
of a diet, which was re-formed on a more aristocratic basis in j 
1430. But the old abuses continuing to multiply, the Prussian j 
towns and gentry at last took their affairs into their own hands, ! 
and formed a so-called Prussian League, which demanded an 
equal share in the government of the country. This league was : 
excommunicated by the pope, and placed under the ban of 
the empire almost simultaneously in 1453, whereupon it placed 
itself beneath the protection iff its nearest powerful neighbour, 
the king of Poland, who (March (>, 1454) issued a manifesto 
incorporating all the Prussian provinces with Poland, but, 
at the same time, granting them local autonomy and free ; 
trade. 

But provinces are not conquered by manifestos, and Casimir' s 
acceptance of the homage of the Prussian League at once 
involved him in a war with the desperate Teutonic Knights, 
which lasted twelve; years, but might easily have been concluded 
in a twelvemonth had lie only been loyally supported by his 
own subjects, ior whose benefit he had embarked upon this 
great enterprise. But instead of support, Casimir encountered 
obstinate obstruction at every point. No patriotic Pole, we 
imagine* can read the history of this miserable war without 
feeling heart ilv ashamed of his countrymen. The acquisition 
of tlie Prussian larftls was vital to the existence of Poland. It 
me^nt the excision of an alien element which fed like a cancer 
on the body politic; it meant the recovery, at comparatively \ 
little cost, of the command of the principal rivers of Poland, tin 1 j 
Vistula anckthe Xicmm; it meant the obtaining of a seaboard 1 
with the corollaries of sea-power and world-wide commerce, j 
Vet, except in the border province of Great Poland, which was ' 
interested commercially, the whole enterprise was regarded I 
with such indifference, that the king, in the very crisis of the 
struggle, could only with the utmost difficulty obtain contribu- 
tions fur war expenses from the half-dozen local diets of Poland, 
which extorted from the helplessness of their distracted 
and impecunious sovereign fresh privileges for ever}- subsidy 
they grudgingly granted. Moreover (.asimir s difficulties were 
materially increased bv the necessity of paying for (‘zech 
mercenaries, the pot polite ruszettie , or Polish militia, proving 
Utterly useless at the ver^- beginning of the war. Indeed, 
from first to last, the Polish gentry as a body took good care to 
pay and light as litile as possible, and Casimir depended for 
the most part upon the liberality of the Church and the Prussian 
towns, and the valour of the Hussite infantry, 170,000 of whom, 
fighting on both sides, are said to have perished. Not till the 
victory of Puck (September 17, 1462), one of the very few 
pitched battles in a war of raids, skirmishes and sieges, did 
fortune incline decisively to the side; of the Poles, who maintained 
and improved their ad\antage$-jt^ll#k#o1ute exhaustion compelled 
the Knights to accept the mediation of a papal legate, and 
the second peace of Thorn (October 14, 1466) concluded a 
struggle which had reduced the Prussian provinces to a wilder- 
ness. 1 By the second peace of Thorn, Poland recovered the 
provinces of Pomerelia, Kulm and Michalow, with the bishopric 
of Ermeland, numerous cities and fortresses, including Marien- 

1 18,000 of their 21,000 villages were destroyed, i4oo churches 
were razed to the ground, and the population was diminished by 
more than a quarter* of a million. 


burg, Elbing, Danzig and Thorn. The territory of the Knights 
was now reduced to Prussia proper, embracing, roughly speak- 
ing, the district between the Baltic, the lower Vistula and the 
lower Niemen, with Konigsberg as its capital. Tor this territory 
the grand-masters, within nine months of their election, were 
in future to render homage to the Polish king ; lmt, on the other 
hand, the king undertook not to make war or engage in any 
important enterprise without the consent of the Prussian pro. 
vince, and vice versa. Tlius Prussia was now < onfederated with 
Poland, but she occupied a subordinate position as compared 
with Lithuania, inasmuch as the grand-master, though tilling 
the first place in the royal council, was still a subject of the 
Polish crown. Thus the high hopes entertained by ('asimir 
at the beginning of the war had not been realized. The final 
settlement with the Poles was of the nature of a compromise. 
Still the Knights had been driven beyond the Vistula, and Poland 
hail secured a seaboard; and it was due entirely to the infinite 
patience and tenacity of the king that even as much as this was 
won at last. • 

The whole foreign policy of Casimir IV. was more or less 
conditioned by the Prussian question, and here also his superior 
diplomacy triumphantly asserted itself. At the beginning of 
the war both the empire and the pope were against him, but he 
neutralized their hostility by allying himself with George of 
Podvebrad, whom the Hussites had placed on the throne of 
Bohemia. On the death of George, Casimir’s eldest son Wladis- 
laus was elected king of Bohemia by the Ltruquist party, despite 
the determined opposition of Matthias Corvinus, king of 
Hungary, whose ability and audacity henceforth made him 
Casimir's most dangerous rival. Sure of the support of 
the pope, Matthias (</.w.) deliberately set about traversing 
all the plans of Casimir. He encouraged the Teutonic Order 
to rebel against Poland; he entertained at his court anti- 
Polish embassies from Moscow; he encouraged the Tatars to 
ravage Lithuania; lie thwarted Casimir's policy in Moldavia. 
I’lie death of the brilliant adventurer sit. Vienna in 1490 came 
therefore as a distinct, relief to Poland, and all danger from 
the side of Hungary ,was removed in 1490 when Casimir's son 
Wladislaus, already king of Bohemia, was elected king of 
Hungary also. 

It was in the reign of Casimir IV. that Poland first came 
into direct collision with the 'l urks. The Republic was never, 
indeed, the “ Buckler of Christendom.'* That 
glorious epithet belonged of right to Hungary, w'hich 
had already borne the brunt of the struggle with 
the Ottoman power for more than a century. Jt is true that 
Wladislaus 11 . of Poland had fallen on the field of Varna, but 
it was as a Magyar king at the head of a Magyar army that the 
young monarch met his fate. Poland, indeed, was far less able 
to cope with the Turks than compact, wealthy Hungary, which 
throughout the 15th century was one of the most efficient 
military monarchies in Europe. The Jagiellos, as a rule, 
prudently avoided committing themselves to any political 
j svstem which might irritate the still distant but much-dreaded 
1 Turk, but when the ir dominions extended so far southwards 
! as to embrace Moldavia, the. observance of a strict neutrality 
beefime exceedingly difficult. Poland had established a sort 
of suzerainty over Moldavia as early as the end of the. 14th 
century; but at best it was a loose and vague overlordship 
which the H*spodars repudiated whenever they were strong 
enough to do so. The Turks themselves were too much occupied 
elsewhere to pay much attention to the Danubian principalities 
till the middle of the 15th century. In 147S Mahomet II. 
had indeed attempted their subjugation, with but indifferent 
success; but it was not till 1484 that the Ottomans became 
inconvenient neighbours to Poland. In that year a Turkish 
fleet captured the strongholds of Kilia and Akkerman, command- 
ing respectively the mouths of the Danube and Dniester. This 
aggression seriously threatened the trade of Poland, and induced 
G asimir IV. to accede to a general* league against the Porte. 
In 1485, after driving the Turks out of Moldavia, the Polish 
king, at the head cS 20,000 men, proceeded to Kolomea on the 
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Truth, when; Bayezid II., then embarrassed by the Egyptian 
war, offer* (1 peace, but as no agreement concerning the captured 
forlrcsscs could be arrived at, hostilities were suspended by a 
truce. Turing the remainder of his reign the 'Turks gave no 
l run bit 1 . 

It was a fortunate thing for Poland that, during the first 
ecnturv of lu r ascension to the rank of a great power, political 
exigencies compelled her to appropriate almost more territory 
than her primitive and centrifugal government could properly 
assimilate; it was fortunate that throughout this period of 
expansion her destinies should, with one brief interval, have 
been controlled bv a couple of superior statesmen, each of whom 
ruled lor nearly fifty years. During the fourteen years (1492- 
1506) which separate the reigns of Gasimir IV. and Sigismund 1 . 
she was not so lucky. The controlling hand of C'asimir IV. was 
no sooner withdrawn than the unruly elements, ever present 
in the Republic, and ultimately the cause of its ruin, at once 
burst forth. The first symptom of thjs lawlessness was the 
separation of Poland and Lithuania, the Lithuanians proceeding 
to elect Alexander, Casimir’s fourth son, as their grand duke, 
without even consulting the Polish senate, in flagrant violation 
of the union of Ilorodlo. The breach, happilv, was of no very 
long duration. A disastrous war with Ivan 111 ., the first 
Muscovite tsar, speedily convinced the Lithuanians that they 
were not strong enough to stand alone, and in .1.109 they 
volunlarilv renewed the union. Much more dangerous was 
the political revolution proceeding simultaneously in Poland, 
John 1. where ]ohn Albert, the third son of C'asimir, had 

Albert . been elected king on the death of his father. The 

1492 - 1501 . nature of this revolution will be considered in detail 
when we come to speak of the growth of the Polish 
constitution. Suffice it here to say that it was both anti- 
monanhieal and anti-democratie, tending, as it did, to place all 
political authority in the hands of the szlachta, or gentry. 
The impecunious monarch submitted to the dielation of the 
diet in the hope of obtaining sufficient money to prosecute his 
ambitious designs. With his elder brother VYludislaus reigning 
over "Bohemia and Hungary the credit of 1»he Jagiellos in Europe 
had newer been so great as it was now, and John Albert, bent 
upon military glory, eagerly placed himself at the head of what 
w r as to have been a great anti 'Turkish league, but ultimately 
dwindled down to a raid upon Moldavia which ended in disaster. 
The sole advantage which |olm Albert reaped from his champion- 
ship of the Christian cause was the favour of the Curia, and the 
ascendancy which that favour gave him over the Teutonic 
Knights, whose new grand-master, Albert of Saxonv, was reluc- 
tantly compelled to render due homage to the Polish king. 

Under Alexander (r/.r».), who succeeded his brother 
1 ¥0 "* 1*506 111 L^ 01, rn:ltt( ‘ rs ucn t from bad to worse. Alex- 

ander’s election cemented, indeed, once for all, the 
union between Poland and Lithuania, inasmuch as, on the 
eve of it (Oet. 3. T501), the senates of both countries agreed 
that, in future, the king of Poland should ahvavs be grand duke 
of Lithuania; but this was the sole benefit which the Republic 
derived from the reign <*f Alexander, under whom the Polish 
government has been w r ell described as a rudderless ship in a 
stormy sea, with nothing but the grace of God between it 
and destruction. In Lithuania, tire increasing pressure of the 
Muscovite was the chief danger. 'Till the accession of Ivan III. 

in 1462 Muscovy had been a negligible factor in 
Kussifi and ]> () ]j s ]- l politics. During the earlier part of the 15th 
ecnturv the Lithuanian princes had successfully 
contested Muscovite influence even in Pskov and Great Novgorod. 
Many Russian historians even maintain that, but for the fact 
that Witowt had simultaneously to cope with the Teutonic 
Order and the 'Tatars, that energetic prince would certainly 
have extinguished struggling Muscovy altogether. But since 
the death of Witowt (1430) the military efficiency of Lithuania 
had sensibly declined; single-handed she was no longer a match 
for her ancient rival. Thfs was owing partly to the evils of an 
oligarchic government; partly to the wxaljness resisting from 
the natural attraction of the Orthodox-Greek element in Lithu- 


ania towards Muscovy, especially after the fall of Constantinople, 
but chiefly to the administrative superiority of the highly cen- 
tralized Muscovite government. During the reign of Alex- 
ander, who was too poor to maintain any adequate standing 
army in Lithuania, the Muscovites and Tatars ravaged the 
whole country at will, and were prevented from conquering it 
altogether only by their inability to capture the chief fortresses. 
In Poland, meanwhile, something very like anarchy prevailed. 
Alexander had practically surrendered his authority to an 
incapable aristocracy, \\ hose sole idea of ruling was systematically 
to oppress and humiliate the lower classes. Jn foreign affairs 
a policy of drift prevailed which encouraged all the enemies 
of the Republic to raise their heads, while the dependent states 
of Prussia in the north and Moldavia in the south made strenuous 
efforts to break away from Poland. Fortunately for the integ- 
rity of the Polish state the premature death of Alexander in 
1506 brought upon the throne his capable brother Sigisinund, 
the fifth son of C'asimir IV., whose lung reign of 
forty-two years was salutary, and would have been 
altogether recuperative, had his statesmanship only 
been loyally supported by his subjects. Imminently practical, 
►Sigismund recognized that the first need of Poland was a stand- 
ing army. 'The miserable collapse of the Polish chivalry during 
the Bukovinian campaign of 1407 had convinced every one. that 
the rnszenie pospoliU' was use less for serious military purposes, 
and that Poland, in order to hold her own, must in future follow' 
the example of the West, and wage her warfare with trained 
mercenaries. But professional soldiers could not be hired 
without money, and the difficulty was to persuade the diet to 
loose its purse-strings. All that the gentry contributed at 
present was two pence (groschcn) per hide of land, and this only 
for defensive service at home. If the king led the ruszcnic 
pospnlite abroad he was obliged to pay so much per pike out of 
his own pocket, notwithstanding the fact that the heavily 
mortgaged crown lands were practically valueless. At the 
diet of 1510 the chancellor and primate, Adam Lusk i, proposed 
an income-tax of 50 % at onc e, and 5 % for subsequent years, 
pavable bv both the lav and clerical estates. In view of the 
fact that Poland was the most defenceless country in Europe, 
with no natural boundaries, and constantly exposed to attacks 
from every quarter, it was not unreasonable to expect even this 
patriotic* sacrifice from the privileged classes, who held at least 
two-thirds of the land by military tenure. Nevertheless, the 
diet refused to consider the scheme. In the following tear a 
more modest proposal was made by the Grown in thc^hape of 
a capitation of six gulden, to be levied on every nobleman at 
the beginning of a campaign, for the hiring of mercenaries. 
This also was rejected. In 1512 the king came forward with a 
third scheme, lie proposed to divide the country into five 
circles, corresponding to the five provinces, each of which was 
to undertake 4 to defend the realm in turn should occasion arise. 
Moreover, every one; who so desired it might pay a commutation 
in lieu of personal service, and the amount so realized was to he 
rc-used to levy troops. To this tke die tines, or local diets, of 
Great Poland, and Little Poland, agreed, but at the last moment 
the whole projec t foundered on the question who was the proper 
custodian of the new assessment rolls, and the king had to be 
content with the renewal of former subsidies, varying from 
twelve to fifteen groats per hide of land for three years. Well 
might the disappointed monarc h exclaim : “ It is vain to labour 
for the welfare of those who do not care a jot about it them- 
selves. ,, Matters improved somewhat in 1 527, when the 
szlachta , by a special act, placed the mightiest magnates on the 
same; level as the humblest squire as regards military service, 
and proposed at the same time a more general assessment for 
the purpose, the control of the money so realized to be placed 
in the hands of the king. In consequence of this law the great 
lords were compelled to put forces in the field proportioned to 
their enormous fortunes, and SigisTnund was able in 1529 to 
r/ise 300 fc$>t and 3200 horse from the province of Podolia alone. 
But though the treasury was thus temporarily replenished and 
the army increased, the gentry who had been so generous at 
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the expense of their richer neighbours would hear of no addi- 
tional tun dens being laid on themselves, and the king only 
obtained what he wanted by sacrificing his principles to his 
necessities, and helping the szlachta to pull down the magnates. 
This tatal parsimonv had the inosjt serious political consequences, 
lor it ( rippled the king at every step. Strive and scheme as 
he might, his needs were so urgent, his enemies so numerous, 
that, though generally successful in the end, he had always to 
be content with compromises, adjustments and semi-victories. 
Thus he was obliged, in 1525, to arant local autonomy to the 
province of Prussia instead of annexing it: he was unable to 
succour his unfortunate nephew*, Louis <>t 1 fungarx , against the 
Turkish peril; he was ^impelled to submit to the occupation 
of one Lithuanian province after the other by the Muscovites, 
and look on helplesslv while myriads of Tatars penetrated t<> 
the verv heart of his domains, wasting with fire and sword 
everything they could not cany away with them. 

Again, it should have been the first, duty of the Republic' 
adequately to fortify the (hi hie /win, or ‘’savage steppe. *’ as 
tlu* vast plain was called which extended from Kiev 
\ hc to the black Sea, and some feeble attempts to do so 

Coszai s. wm . L lsl made, 'flun, in the reign of Alexander, 
the fugitive serfs whom twannv or idleness had driven into 
‘.hh wilderness ^tliev were subsequently known as Ka/aki, or 
( oss.u ks, a Tatar word meaning Ireeboutt r k >) were formed into 
companies ( r. 1^04) and placed at the disposal of the frontier 
situ n:.lu\\ or lord marchers, of Kaniw, Kamcnet-., ( 7 .erka>k on 
the Don and other pines. Put these measure-, proved inade- 
quate, and in T533 the lord march. t, Ostafi Das/kiewicz, the 
l,iro of Kaniev, wiiieh he had sucrrsdully defended against 
a countless host of Lurks and 'Latars, was consulted by the 
diet as to the best way of defending the Ukraine permanently 
against such inroads. The \ eter.m expert, advised the populating 
and fortifying of the islands of the Dnieper. 'Two thousand 
men would suffice, he said, and the Cossacks supplied excellent 
military material ready to hand. The diet unanimously 
approved of this simple and inexpensive plan; a special com- 
mission examined *md approved of its details, and it was siib- 
miy.ed to the next diet, which rejected it. So nothing at all 
was done officially, and the detente of the eastern Ukraine was 
left to provident e. Oddly enough the selfish prudent e of Sigis- 
mund’s rapacious consort. Oueen Bona, did more for the national 
defence than the Polish state could do. Thus, to defend her 
immense possessions in Yolhvnia and Podolia, she converted 
the castles of bar and Krzcmieniee into first class fortresses, 
and placed the former in the hands of her Silesian steward, who 
acquitted himself so manfully of his charge 1 that “ the Tatars 
fell awav from the frontier all the days of Pan Pretficz,'’ and 
a large population settled securely beneath the walls of Par, 
henceforth known as “ the bastion of Podolia.” Nothing, 
perhaps, illustrates so forcibly the casual character of the Polish 
government in the most vital matters as this single int it lent. 

The nio.^t important political e\ ent during the reign of Sigis- 
mund was the collapse of ancient Hungarian monarchy at 
Mohacs in 1526. Poland, as the next, neighbour of Hungary, 
was more seriously affected than any other European power 
by this catastrophe, but her politicians differed as to the best 
way of facing it. Immediately after the death of King Louis, 
w^io fell on the field of battle, the 1 emperor Ferdinand and John 
Zapolya, voivode of Trflflsylvaiiia, competed for the vacant 
(Town, and both were., elected almost simultaneously. In 
Poland Zapolvals was the popular cause, and he also found 
powerful siippt^t in the influential and highly gifted Laski family, 
as represented^))* the.J’nlLh chancellor and his nephews John 
and Hieronyqufi^. Sigismund, on the other hand, favoured 
Ferdinand of i^stria. Though bound by family tics with both 
coiqpctitorSj regarded the situation from a purely politica 1 
pojjjt of v*iew 7r lie argued that the best way to keep the Turk 
from Poland’ was for Austria to incorporate Hungary, in which 
ta.-e the Austrian dominion would be a strong and permanent 
barrier agaimt. a Mu^ulman invasion of Europe, llistory h8.s 

Pretficz won no fewer than 70 engagements over the Tatars. 


more than justified him, and the long duel whit h ensued bet ween 
Ferdinand and Zapolya (see Hungary: History) enabled the 
Polish monarch to maintain to the end a cautious hut observant 
neutrality. More than once, indeed, Sigismund was seriously 
•ompromisod bv the diplomatic vagaries of Hieronymus Laski. 
who entered the service of Zapolya (since 1 s~0 the protege of 
the sultan), and greatly alarmed both the emperor and Mie pope 
by his disturbing philo-Turk proclivities. It was owing ttf 
Laski's intrigues that the new hnspodar of Moldavia, Pctrylo, 
after doing homage to the Porte, intervened in the struggle as 
the foe of both Ferdinand and Sigismund, and besieged the 
(hand Hetman of the Crown, Jan Tarnowski, in Obertyn, where, 

iwever, the Moldavians (August. 22, 1531) sustained a ('rush- 
ing defeat, and Pctrylo was slain. Nevertheless, so anxious was 
Sigismund to avoid a collision with the Turks, that he forbade 
the victorious Tarnowski to cross the Moldavian frontier, and 
.ent a letter of explanation to Constantinople. On the death 
of |ohn Zapolva, the % Austro-Polish alliance was still further 
cemented hv the marriage of Sigismund's son and heir, Sigis- 
nuind Augustus, with the archduchess Eliza bet h. In the reign of 

xismuud was effected the incorporation of the duchy of Masovia 
with the Polish crown, alter an independent existence of Live 
mudred years. In 1 526 the male line of the ancient dynast v 
became extinct, and on the 2f>th of August Sigismund received 
the homage of the Maso\ ians at Warsaw, the capital of the 
luehy and ere long of the whole kingdom. Almost every 
mre of densely populated Masovia w as in the hands of her st urdv, 
ultra -conservative squires* tn point of culture lar below' their 
brethren in Great and Little Poland. The additional revenue 
gained by the Crown from Masovia was at first but 14,000 

it ten per annum. 

The four-and-t went v years of Sigismund !T.*s reign was a 
critical period of Polish historv. Complications with the 
Lurk were avoided by the adroit diplomacy of the king, while 
the superior discipline and efficiency of the Polish armies under 
the great Tarnowski (</. 7'.) and his pupils overawed the 'Latars 
and extruded the Muscovites, neither of whom were so trouble- 
some as they had b«rn during the last reign. All the more 
disquieting was the internal condition of the country, due 
mainly to the invasion of Poland by the Reformation, and the 
coincidence of this invasion with an internal revolution of a 
quasi-demoeratic character, which aimed at substituting the 
rule of the szhuhto for the rule of the senate. 

Hitherto the Republic had given the Holy See but little 
anxiety. Hussite inlluenees, in the beginning of the 15th 
century, had been superficial and transitory. The The Rcfor- 
Polish government, had employed Hussite moreen- motion in 
aries, but rejected Hussite propagandists, 'flic polan<l - 
edict of Wiehin (1424), remarkable as the first anti heretical 
decree issued in Poland, crushed the new sect in its infancy. 
Lutheranism, moreover, was at first regarded with grave sus- 
picion by the intensely patriotic Polish gentry, because of its 
German origin. Nevertheless, the extremely severe penal edicts 
issued during the reign of Sigismund L, though seldom applied, 
scorn to point to the fact that heresy was spreading widely 
throughout the country. For a time, therefore, the Protestants 
had* to be cautious in Poland proper, but they found a sure 
refuge in Prussia, where Lutheranism was already the estab- 
lished religion, and where the newly erected university of 
Konigsbcrg Ifecanu; a seminary for Polish ministers and 
preachers. 

While Lutheranism was thus threatening the Polish Church 
from the north, Calvinism had already invaded her from the 
west. Calvinism, indeed, rather recommended itself to the Poles 
as being of non-German origin, and Calvin actually dedicated 
liis Commentary on the Mass to the young krolewicz (or crown 
prince) Sigismund Augustus, from wlioyi protestantism, erron- 
eously enough, expected much in the future. Meanwhile 
conversion to Calvinism, among the higher ('lasses in Poland, 
became more and more frequent. Wb hear of crowded Calvinist 
< <mventicK*s in Little Poland from T545 onwards, and Calvinism 
1 continued to spread throughout the kingdom during the latter 
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years of Sigismund T. Another sect, which ultimately found 
even mon* lavour in Poland than the Calvinists, was that of 
the Bohemian Brethren. We first hear oi them in Great Poland 
in 154S. A royal decree promptly banished them to Prussia, 
where thev soon increased so rapidly as to be able to hold their 
own against the Lutherans. The death of the uncompromising 
Sigismund 1. came as a great relief to the Protestants, who 
cniertuiru d high hopes of his son and successor. He was known 
to be familiar with the works of the leading reformers; he was 
surrounded by Protestant counsellors, and he was actually 
married to Barbara, daughter of Prince Nicholas Radziwill, 
11 Black Radziwill, 15 the all-powerful chief of the Lithuanian 
Calvinists. It was not so generally known that Sigismund 11 . 
was by ('• mvietion a sincere though not a bigoted Catholic; and 
nobody suspected that beneath his diplomatic urbafiity lay a 
patriotic firmness and statesmanlike qualities of the first order. 
Moreover, they ignored the fact that the success of the Protestant 
propaganda was due rather to political than to religious causes. 
The Polish gentry’s jealousy of the clerical estate, whose privi- 
leges even exceeded their own, was at the bottom of the whole 
matter. Any opponent of the established clergy was the natural 
ally of the szlachta, and the scandalous state of the Church herself 
provided them with a most formidable weapon against her. 
It is not too much to say that the condition of the Catholic 
Church in Poland was almost as bad as it was in Scotland during 
the same period. The bishops were, for the most part, elegant 
triilers, as pliant as reeds, with no fixed principles and saturated 
wiih a false humanism. Some of them were notorious cvil- 
livys. “Pint-pot” Latuski, bishop of Posen, had purchased 
his office for 12,000 ducats from Queen Bona; while another 
of her creatures, Peter, popularly known as the “ wenehcr," 
was appoint ed bishop of Przemvsl with the promise of the 
reversion of the still richer see of Cracow*. Moreover, despite 
her immense wealth (in the province of Little Poland alone 
she owned at this time 26 towns, 83 landed estates and 772 
villages), the Church claimed exemption from all public burdens, 
from all political responsibilities, although her predates continued 
to exercise ati altogether disproportion;^* political influence. 
Education was shamefully neglected, the masses being lei t in 
almost heathen ignorance and this, too, at a time when the 
upper classes were greedily appropriating the ripe fruits of the 
Renaissance and when, to use the words of a contemporary, 
there were “ more Latinists in Poland than there used to be in 
Latium.” The university of Cracow, the sole source of know- 
ledge in the vast Polish realm, still moved in the vicious circle 
of scholastic formularies. The provincial schools, dependent 
upon so decrepit, an Alma Mater, were suffered to decay. This 
criminal neglect of national education brought along with it 
its own punishment. The sons of the gentry, denied proper 
instruction at home, betook themselves to the nearest univer- 
sities across the border, to Goldberg in Silesia, to \\ ittemberg, 
to Leipzig. Here they fell in with the adherents of the new* faith, 
grave, earnest men w ho professed to reform the abuses which bad 
grown up in the Church; arid a sense of equity as much as a love 
of novelty moved them, # on their return home, to propagate 
wholesome doctrines and clamour for the reformation of their 
own degenerate prelates. Finally the poorer rlergv, neglected 
bv their bishops, and excluded from all preferment, took part 
with the szlachta against their own spiritual rulers and eagerly 
devoured and imparted to their Hocks, in thcirVnvn language, 
the contents of the religious tracts which reached them by divers 
wavs from Goldberg and Knnigsberg. Nothing indeed did so. 
much to popularize the new doctrines in Poland as this beneficial 
revival of the long neglected vernacular by the reformers. 

Such was the situation when Sigismund II. began his reign. 
The bishops at once made a high bid for the favour of the new 
Slgls- king bv consenting to the coronation of his Calvinist 

inund II. , consort (Dee. 7, T550) and the king five dqys 
1548 1572 . afterwards issued the celebrated edict in which he 
pledged his royal w r ord to preserve intact the unity of the Church 
and to enforce the law of the land against heresy. Encouraged 
by this pleasing symptom of orthodoxy \he bishops, instead 


of first attempting to put their own dilapidated house in order, 
at once proceeded to institute prosecutions for heresy against 
all and sundry. This at once led to an explosion, and at the 
diet of Piotrkow, 1552, the szlachta accepted a proposition of 
Ac king, by wav ol compromise, that the jurisdiction of the 
clerical courts should be suspended for twelve months, on 
condition that the gentry continued to pay tithes as heretofore. 
Then began a religious interim, which was gradually prolonged 
for ten years, during which time Protestantism in Poland 
nourished exceedingly. Presently reformers of every shade of 
opinion, even those who were tolerated nowhere else, poured 
into Poland, whi< h speedily became the bat lie-ground of all the 
sects of Europe. Soon the Protestants became numerous enough 
to form ecclesiastical districts of their own. The first Calvinist 
synod in Poland was held at Pinczow in 1550. The Bohemian 
Brethren evangelized Little Poland, but ultimately coalesced 
with the Calvinists at the synod of Kozminek (August 1555). 
In the diet itself the Protestants were absolutely supreme, 
and invariably elected a Calvinist to be their marshal. At the 
diet of 1555 they boldly demanded a national synod, .absolute 
toleration, and the equalization of all the sects except the Anti- 
trinitarians. But the king intervened and the existing interim 
was indefinite ly prolonged. At the diet of Piotrkow, 1558-1559, 
the onslaught of the szlachta on the clergy waj^fiercer than ever, 
j and they even demanded the exclusion of the bishops from the 
■ senate. The king, however, perceiving a danger to the constitu- 
tion in the violence of the szlachta , not only supported the 
j bishops, but quashed a subsequent reiterated demand lor a 
national synod. The diet of 155S 1551) indicates the high-water 
mark of Polish Protestantism. From this time forward it began 
to subside, wry gradually but unmistakably. The chief cause 
of this subsidence was the division among the reformers them- 
selves. From the chaos of creeds resulted a chaos of ideas 
on all imaginable subjects, politics included. The Anti-trini- 
tarian proved to be the chief dissolvent, and from j 560 onwards 
the relations between the two principal Protestant J^ets, the 
Lutherans and the Calvinists, were fratricidal rather than 
fraternal. An auxiliaiv cause of the decline of Protestantism 
was the beginning of a ( atholie reaction. The bulk of the popu- 
lation still held persistently, ii languidly, to the faith of its 
hit hers; the new bishops were holy and learned men, very 
unlike the creations oi Queen Bona, and the Holy* Sec gave to 
the slowly reviving zeal of both clergy and laity the very neces- 
sary impetus irom without. For Poland, unlike Scotland, was 
fortunately, in those days of diliicult inter communication, not 
too far off, and it is indisputable that in the first instance it was 
the papal nuncios, men like Berard of Cariierinn and Giovanni 
Commendonc, who reorganized the scattered and faint-hearted 
battalions of tin* Church militant in Poland and led them back 
to victory. At the diet of Piotrkow in 15^2, indeed, the king's 
sore need of subsidies induct'd him, at the demand of the szlachta , 
to abolish altogether tin* jurisdiction ol the ecclesiastical courts 
! in cases of heresy; but, on the other hand, at the diet of 1564 
j he accepted from Commcndone the Tridentine decrees and issued 
! an edict banishing all foreign, and especially Anti-trinitarian, 
heretics from the land. At the diet of t 565 Sigismund went 
i still farther. Tic rejected a petition for a national Th 
pacificatory svnod as unnecessary, inasmuch as the counter. 
Council of Trent had already settled all religious Reformation 
questions, and at the same time consented to the ln Pt *land. 
introduction into Poland of the most formidable adversaries of 
the Reformation, the Jesuits. These h.ad already been installed 
at Poltusk, and were permitted, after the diet rose, to found 
establishments in the dioceses of Posen, Ermcland and Vilna, 
which henceforth became centres of a vigorous and victorious 
propaganda. Thus the Republic recovered her catholicity and 
her internal harmony at the same time. 

With rare sagacity Sigismund II. had thus piloted the Republic' 
through the most difficult internal crisis it had yet encountered. 
In purely political matters also both initiative and fulfilment 
came entirely from the Grown, and to the last of the Jagiellos 
Poland owed the important acquisition jof Livonia and the 
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welding together of her loosely connected component parts into 
a single state by the Union of Lublin. 

In the middle of the 16th century the ancient order of the 
Knights of the Sword, whose territory embraced Esthonia, 
Livonia, ('ourland, Semgallen and the islands of Dago and OeseP, 
was tottering to its fall. All the Baltic powers were more or ess 
interested in the apportionment of this vast tr.ict of land, w hose 
geographical position made it not only the chief commercial 
link between east and west, but also the emporium whence the 
English. Dutch, Swedes, Danes and Hermans obtained their 
corn, timber and most of the raw products of Lithuania and 
Musrow. Matters were complieated bv the curious political 
intricacies of this long-coveted domain, where the grand-master, 
the archbishop of Riga, and the ('states of Livonia possessed 
concurrent and generally conflicting jurisdictions. Poland 
..nd Moscow as the nearest neighbours ot this moribund state, 
which had so long excluded them from the sea, were vitally 
concerned in its late. After an anarchic period of suspense, 
lasting trorn 1 5 to 1501, during which Sweden secured 
Esthoni.i, while Ivan the Terrible fearlessly ravaged Livonia, 
in the hope of making it \alueless to anv other potentate, 
Sigbmund 1 L, to whom both the grand master and the arch- 
bishop had appealed more than once for protection, at length 
intervened decisively. Loth he and his chancellor, Pmtr 
Mwkmvski (d. r 5 < > 1 ) . were well aware of the importance of 
securing a coast -land which would enable Poland to become a 
naval power. Put the diet, with almost incredible short -sighted- 
inss, refused to waste a penny on an undertaking which, they 
argued, concerned only Lithuania, and it was not as king ol 
Poland, but as grand duke ot Lithuania, and with purely 
Lithuanian troops, that Sigismund, in 1 5 < » 1 , occupied Livonia. 
At his t'amp before Riga the last grand-master, (Jotthard von 
Ketteler, who had long been at the head of the Polish party in 
Livonia, and William of Brandenburg, ardibidiop of Riga, 
gladly placed themsches beneath his protection, and by a subse 
quent convention signed at Vilna (\ov. 2«S, 15(H), l.ivonia was 
incorporated with Lithuania in much the same wav as Prussia 
had been incorporated with Poland thirty-six years previously. 
Ketpder, who had adopted Lutheranism during a visit to Her 
many in 1^53, now professed the Augsburg Confession, and be- 
came the first duke of a new Protestant duchy, which he was to 
hold as a iiekot the Polish ( town, with loud autonomy and abso- 
lute ireedom of worship. The southern provim es of the an< ient 
territory of the Order, (.'ourland and Semgallen, had first been 
ceded outlie 24th of June 1559 to Lithuania on similar condi- 
tions, the matter being finally adjusted by the compact of 
March 1562. 

The apathy of Poland in such a vital matter as the Livonian 
question must have convinced so statesmanlike a prime as 
Sigismund IT. of the necessity of preventing any possibility of 
cleavage in the future between the two halves of his dominions 
whose absolute solidarity was essential to their existence as a 
great power. To this patriotic design he devoted the remainder 
of his life. A personal uryon, under one monarch, however 
close, had proved inadequate. A further step must be taken — 
the two independent countries must be transformed into a 
single state. The great obstacle in the way of this, the only 
true solution of the difficulty, was the opposition of the Lithu- 
anian magnates, who feared to lose the absolute dominance 
they possessed in the grand duchy i! they were merged in the 
szlachta of the kingdom. But, at the last moment, the dread 
of another Muscovite invasion made them more pliable and, at 
a Polish diet held at Warsaw from November 1563 to June 15(4, 
which the Lithuanians attended, the question of an absolute 
union was hotly debated. When things came to a deadlock 
the king tactfully intervened and voluntarily relinquished his 
hereditary title to Lithuania, thus placing, Theetwo countries 
‘on a constitutional equality and prepariBgrttilP' way for fresh 
negotiations in the future*. The death, in of 1565, Black 
Radziwill, the chief opponent of the union, still further weakened 
the Lithuanians, and the negotiations were reopeneef with more 
prospect of success a£ the diet which met at Lublin on the 10th 


of January 1569. But cyen now the Lithuanians were indis- 
posed towards a complete union, and finally they quitted the 
diet, leaving two commissioners behind to watch their interests. 
'Then Sigismund executed his master-stroke. Knowing the 
sensitiveness of the Lithuanians as regards Volhynia and 
Podolia, he suddenly, of his own authority, formally incorporated 
both these provinces with l lit* kingdom of Poland, whereupon, 
amidst groat enthusiasm, the Volhynian and Podolian deputies 
took their plates on the same benches as theii Polish brethren. 
The hands ot the Lithuanians were forced. Even a complete 
| union on equal terms was better than mutilated independence. 
Accordingly they returned to the diet, and the 
union was unanimously adopted on the ist 01 July Jono/ 
15O9. Henceforth the kingdom of Poland and tile Lithuania 
grand duc’tiy of Lithuania were to constitute one i*oiand, 
inseparable and indivisible body politic, under one 
m>\ ercign. elected in common, with one diet and one currency. 
All dependencies and colonies, including Prussia and Livonia, 
were to belong to Poland and Lithuania in common. The 
retention oi the old duality of dignities was the one reminis- 
cence of the original separation. No decision, however, could 
be come to as to the successor of the child less king, partly 
1 x.rause of the multiplicity of candidates, partly because of 
Austrian intrigue, and this, the most momentous question of all, 
was still unsettled when Sigismund II. expiied on the 6th of 

July <57-* 

The Jagiellonic period (1386 -1572) is the history of the eon- 
solidation and fusion into one homogeneous, political whole 
of numerous national elements, more or less akin . 
ethnologic ally, but differing immensely in language, ofthe*^^ 
religion and, above all, in degrees of civilization. Jagiellonic 
Out of the ancient Piast kingdom, mutilated by the Pt * r/o</ * 
loss of Silesia and the Baltic shore, arose a republic lt1S6 1572, 
consisting at first of various loosely connected entities, naturally 
centrifugal, but temporarily drawn together by the urgent need 
of combination against a superior .foe, who threatened them 
separately w ill 1 extinction. Beneath the guidance of a dynasty of 
primes which, curiously enough, was supplied by the least 
civilized portion of this congeries of nationalities, the nascent 
republic gradually grew into a power which subjugated its 
former oppressors and, viewed externally, seemed to bear upon 
it the promise of empire. It is dangerous to prophesy, but all 
the laets and circumstances before us point irresistibly to the 
conclusion that had the* Jagiellonic dynasty but endured this 
, rornise oi empire might well have been realized. The extra- 
ordinary thing about the Jagiellos was the equable persistency 
of their genius. Not only were li\ c oi the seven great statesmen, 
but they were statesmen of the same stamp. We are disturbed 
by no such sharp contrasts as are to be found among the Plan 
tagenets, the Yasas and the* Bourbons. The Jagiellos were 
all of the same mould and pattern, but the mould was a strong 
one and the pattern was good. Their predominant and constant: 
characteristic is a sober sagacity which instinctively judges 
aright and imperturbably realized its inspirations. The Jagiellos 
were rarely brilliant, but they were always perspicacious. 
Above all, they alone seem to have had the gift of guiding the 
most difficult of nation-; properly. Two centuries of Jagiellonic 
rule made Poland great despite* her grave external difficulties. 
Had that dynasty been prolonged for another century, there is 
every reason tv, suppo-.c that, it would also have dealt satisfac- 
torily with Poland's Mill more dangerous internal difficulties, 
and arrested the development of that anarchical constitution 
which was the ruling lactor in the ruin of the Republic. 

Simultaneously with the transformation into a great power 
of the petty principalities which composed ancient Poland, 
another and equally momentous political transformation was 
proceeding within the country itself. 

The origin of the* Polish constitution Js to be sought in the 
wine or councils of the Polish princes, during the partitional 
period (r. 1279 1370). The privileges. conferred upon the mag- 
nates of which these councils were composed, especially upon 
the magnates of Little Poland, who brought the Jagiellos to 
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the throne, directed their policy, and grew rich upon their 
liberality, revolted the less favoured szlachta , or gentry, who, 
The Polish towards the end of the 14th century, combined for 
Constitu- mutual defence in their sejmiki , or local diets, 

tion. of which originally there were five, three in Great 

Poland, one in Little Poland and one in Posen- Kalisz. 1 In 
these sejmiki the deputies of the few great towns were also 
represent' d. The Polish towns, notably Cracow, had obtained 
their privileges, including freedom from tolls and municipal 
government, from the Crown in return for important services, 
such as warding off the Tatars, while the cities of German 
origin were protected by the Magdeburg law. Casimir the 
Great ewn tried to make municipal government as democratic 
as possible by enacting that one half of the town council of 
Cracow should be elected from the civic patriciate, but the 
other L.til from the commonalty. Louis the Great placed the 
burgessc, on a level with the gentry by granting to the town 
council of Cracow jurisdiction over all the serls in the extra-rural 
estates of the citizens. From this time forth deputies from the 
cities were summoned to the sejmiki on all important occasions, 
such, for instance, as the ratification of treaties, a right formally 
conceded to them by the sejmik of Radoin in ^84. Thus at 
this period Poland was a confederation of half a dozen semi- 
independent states. The first general assembly of which we 
have certain notice is the zjazd walny which was summoned to 
Koszvce in November 1404, to relieve the financial embarrass- 
ments ot Wladislaus, and granted him an extraordinary subsidy 
of twenty groats per hide of land to enable him to purchase 
Doju *zyn from the Teutonic Knights. Such subsidies were 
genera] I v the 1 price for the confirmation of ancient or the con- 
cession of new privileges. Thus at the diet of Hrzosc Kujawski, 
in 1425, the szlachta obtained its first habeas corpus ad in return 
for acknowledging the right of the infant krolewicz Wladislaus 
to his lather's throne. The great opportunity of the szlachta 
was, of course, the election of a new king, especially the election 
of a minor, an event always accompanied and succeeded bv 
disorders. Thus at the election of the infant Wladislaus 111., 
his guardians promised in his name to c(yifirm all the privileges 
granted by his father. If, on attaining his majority, the king 
refused to ratify these promises, his subjects were ipso facto 
absolved from their obedience. This is the first; existence of 
the mischievous principle de prestanda ohedientia, subsequently 
elevated into a statute. It is in this reign, too, that we meet 
with the first rokosz , or insurrection of the nobililv against the 
executive. The extraordinary difficulties of Casimir IV. were 
freely exploited by the szlachta, who granted that ever impecu- 
nious monarch as little as possible, hut got full value for every 
penny they grudgingly gave. Thus by the Articles of Cerekwiea 
presented to him by the sejmik or dietine of Great Poland in 
145. 1 on the outbreak of the Teutonic War, he conceded tlr; 
principle that no war should in future he begun without the 
consent of the local diets. A few months later lu; was oblige 
to grant the Privileges of Xieszawa, whi< h confirmed and 
extended the operation of the Articles of Cerekwiea. The 
sejmiki had thus added to their original privilege of self-taxation 
the right to declare war and control the national militia.- This 
was a serious political retrogression. A strongly centralized 
government had ever been Poland’s greatest need, and Casimir 
the Great, had striven successfully against all centrifugal ten- 
dencies. And now, eighty-four years alter hi* death, Poland 
was once more split up into half a dozen loosely federated states 
in the hands of country gentlemen too ignorant and prejudiced 
to look beyond the boundaries of their own provinces. The 
only way of saving the Republic from disintegration was to 
concentrate all its political factors into a sejnMvalny or general 
diet. But to this the magnates and the szlachta were equally 
opposed, the former because they feared the rivalry of a national 
assembly, the latter because they were of more importance 
in their local diets than they could possibly hope to be in a 
• 

1 The Red Russian sejmik was of later origin, c. 143}. 

*- Tn view’ oi the frequency of the Tatar inrgads, the control of the 
militia was re-transferred to the Crow n in 1501. 


general diet. The first sejm to legislate for the whole of Poland 
was the diet of Piotrkow (1493), summoned by John Albert 
to grant him subsidies; but the mandates of its deputies were 
limited to twelve months, and its decrees were to have force 
for only three years. John Albert’s second diet (1496), a ^ er 
granting subsidies the burden of which fell entirely on the 
towns and peasantry, passed a series of statutes benefiting 
the nobility at the expense of the other classes. Thus one 
statute permitted the szlachta henceforth lo export and import 
goods duty free, to the great detriment of the towns and the 
treasury. Another statute prohibited the burgesses from holding 
landed property and enjoying the privileges attaching thereto. 
A third statute disqualified plebeians from being elected to 
canonries or bishoprics. A fourth endeavoured to bind the 
peasantry more closely to the soil by forbidding emigration. 
The condition of the serfs was subsequently (1520) still further 
i deteriorated by the introduction of socage. In a word, this 
| diet disturbed the equilibrium of the state by enfeebling and 
I degrading the middle classes. Nevertheless, so long as the 
| Jagiello dvifasty lasted, the political rights of the cities were 
| jealously protected bv the (Town against tin 1 usurpations of the 
| nobility. Deputies from the towns took part in the election 
I of John Albert (1402), and the burgesses of Cracow, the most 
| enlightened economists in the kingdom, supplied Sigismund I. 

| with his most capable counsellors during the first twenty years 
i of his reign ( 1 506 1526). Again and again the nobility attempted 
I to exclude the deputies of Cracow Irom the diet, in spite of 
. a severe edict issued by Sigismund 1. in 1509, threatening to 
prosecute for treason all persons who dared to infringe the 
liberties of the citizens. During Sigismund's reign, moreover, 
the Crown recovered many of the prerogatives of which it had 
been deprived during the reign of his feeble predecessor, Alex- 
ander, who, to say nothing of the curtailments of the prerogative, 
had been forced to accept the statute nihil itovi ( 1505) which 
gave the sejm and the senate an equal voire with the Crown 
in all executive matters. In the latter years of Sigfetmund 1. 

! (1 530-T54S) the political influence of the szlachta grew rapidly 
■ at the expense of the executive, and the gentry in diet assembled 
, succeeded in curtailing the functions of all the great officers 
| of state. During the reign of Sigismund 11. (1548-1572) they 
! diverted their attention to the abuses of the Church and con- 
! siderablv reduced both her wealth and her privileges. In this 
respect both the Crown and the country were with them, so that 
their interference, if violent, was on the whole distinctly beneficial. 

The childless Sigismund 11. died suddenly without leaving 
any regulations as to the election of his successor. Fortunately 
; for Poland tin* political horizon was absolutely i„ term 
j unclouded. The Turks, still reeling from the shock regnum , 
j of Lepanto, could with difficulty hold their own 1572 1573 . 

I against the united forces of the pope, Spain and Venice; 

! while Ivan the Terrible bad just concluded a truce with 
Poland. Domestic affairs, on the other hand, were in an almost 
anarchical condition. The Union of Lublin, barely three 
years old, was anything but consolidated, and in Lithuania 
it continued to he extremely unpopular. In Poland proper 
the szlachta were fiercely opposed to the magnates; and the 
] Protestants seemed bent upon still further castigating the clergy. 
Worst of all, there existed no recognized authority in the lan 
to curb and control its jarring centrifugal political elements. 
It was nearly two hundred years since the Republic had suffered 
from an interregnum, and the precedents of 1382 were obsolete. 
'The primate, on hearing of the demise of the Frown, at once 
j invited all the senators of Great Poland to a conference at 
Lowicz, but passed over the szlachta altogether. In an instant 
the whole Republic was seething like a caldron, and a rival 
assembly was simultaneously summoned to Cracow by Jan 
Ferlcj, the head of the Protestant party. Civil w'ar was happily 
averted at the last moment, and a national convention, composed 
of senators and deputies from all parts of the country, assembled 
at Warsav^, in April 1573, for the purpose of electing a new king. 
Vive candidates for the throne were already in the field. Lithu- 
ania favoured Ivan IV. In Poland the .bishops and most of 
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the Catholic magnates wore for an Austrian archduke, while I tunitv of consolidating, ©nee for all, her hard-won posit ion as 


the strongly anti-German szlachta were inclined to accept almost j 
anv candidate hut a German, so long as he came with a gift 
in his hand and was not a Muscovite. In these circumstances it 
was an easy task for the adroit and energetic French ambassador, 
[can do Montluc (d. 1570), brother of the famous marshal, | 
and bishop of Valence, to procure the election of the French ! 
candidate, Henrv, duke of Anjou. W ell provided with funds, he j 
speedily bought over many of the leading magnates, and his j 
popularitv reached its height when he strenuously advocated | 
the adoption of the mode of election by the gentry cn masse 
(which the szlachta proposed to revive), as opposed to the usual 
and more orderlv “ seeret election ” by a congress of senators 
and deputies, sitting w iih closed doors. '1 he religious difficulty, 
meanwhile, had been adjusted to the satisfaction of all parties 
the compact of Warsaw ( Jan. 28. 1573), which granted j 
absolute religions liberty to all non-Catholic denominations j 
{dissi dentes de religionr , as they now began to be called) without 
exception, thus exhibiting a far more liberal intention than 
the Germans had manifested in the religious peace of Augsbur 
eighteen years bcfone. Finally, early in April 1573, the election j 
diet assembled at Warsaw, and on the rrth of Ma> .in the midst ( 
of intrigue, corruption, violence and confusion, Henry of Valois ! 
was elected king gf Poland. | 

The election had, however, been preceded by a corrcctura 
juritm, or reform of the constitution, which resulted in the 
henry of famous “ Henrican Articles” which converted 
Valois , king, Poland from a limited monarchy into a republic | 
1573 - 1574 . an elective chief magistrate. Henceforward 

the king was to have no voice in the choice of his successor, 
lie was not to use the word haeres % not being an hereditary 
sovereign. He was to marry a wife selected for him by j 
the senate. He was neither to seek for a divorce nor give* J 
occasion for one. He was to be neutral in all religious 1 
matters. He was not to lead the militia across the border ! 
except wfTh the consent of the szlachta, and then only for three | 
months at a time. Every year the senate was to appoint , 
sixteen of its numfter to be in constant attendance upon the j 
kingpin rotas of four, which sedreimvirs were to supervise all 
’iis a l ions. Should the king fail to observe any one of these ; 
article's, the naii<m was ipso facto absolved from its allegiance. 
This constitutional reform was severely criticized by contem- 
porarv polit ic al experts. Some strongly condemned the clause • 
justifying renunciation of allegiance, as tending to treason and 
anarchy.* Others protested against the anomalous and helpless : 
position of the so-called king, who, if he could do no harm, was ; 
certainlv powerless for good. Hut such Cassandras prophesied 
to heedless ears. 'Hie Republic had deliberately cast itself upon 
the downward grade which was to lead to ruin. 

The reign of Henry of Valois lasted thirteen months. The ; 
tidings of the death of his brother Charles IX., whic h reached . 
him on the 14th of June 1574, determined him to exchange a ‘ 
thornv for vhat he Imped would be a flowery throne, and at j 
midnight on the 18th of Jum; 1574 he literally lied from Poland, j 
pursued to the irOfitier by his indignant and bewildered subjec t -. , 
Eighteen mnnthlR'later (Dee. 14, T575), mainly through the! 
influenc e of Jan Zamoyski, Stephen Ikithory, prince of Transyl- 
vania, was eli*» ted king of Poland by the szlachta in opposition 
to 4he emperor Maximilian, who had been elected two days 
previously by the senatfc, after disturbances which would have j 
rent anv other state but Poland to pieces. . j 

The glorious caftfei* of Stephen Eatlmry (1575-1586) is dealt 
with elsewhere (see Stephen^. King oj Poland). His example 
Stephen demonsi rata* thltaiipcrioriLy of genius and valour 
Bithory , over the mOSUd difficult circumstances. Put his 
1575 - 1586 . rtdgn was too bd Wt to be permanently beneficial. 

The Vasa period of PuS^i. history which began with the 
elect iortflftf SigtafltWd , son of John 111 ., king of Sweden, was the 
Sjxjsm vwj epMV'nf hut and lost chances. The collapse of the 
mundilK , Mttifrovite teawjtnm in the east, and the submersion 
1387-1632. (J f alie Geqhtiaii^Einpire in the west by the Thirty 
Years’ War, presentfeddydteind with an unprecedented oppor- 


ihe dominating power of central Europe. K\ cry where circum- 
stances were* favourable to her, and in ^olkiewski, (hodkiewiez 
and Koniecpolski she possessed three of the greatest captains 
of that or anv other age. With all the means at her disposal 
checrtully placed in the hands of such valiant and capable 
ministers, it would have been no difficult task for the Republic 
to have wrested the best part of the Paltic littoral irom the* 
Scandinavian powers, and driven the distracted Muscovites 
beyond the Volga. Permanent greatness and secular security 
were within her reac h at the commencement ol the Vasa period; 
how was it, then, that at the end of that period, only fifty 
years later, Poland had already sunk irredeemably into much 
the same position as Turkey occupies now, (he position of a 
moribund* state, existing on sufferance simply because none 
was yet quite prepared to administer the coup de grace? There 
is only one answer; the principal cause of this complete and 
irretrievable collapse is to be sought for in the folly, egotism 
and selfishness of the Polish gentry, whose insane dislike of all 
discipline, including even the salutary discipline of regular 
government, converted Roland into something very like a primi- 
tive tribal community at the very time when every European 
statesman, including the more enlightened of the Poles them- 
selves, clearly recognized that the political future belonged to 
the strongly centralized monarchies, which were* everywhere 
rising on the ruins of feudalism. Of course there were other 
contributory causes. The tenacity with which Sigismund III. 
clung to his hereditary rights to the Swedish Crown involves 
Poland in a quite unnecessary series of wars with Charles IX. 
and Gustavus Adolphus, when her forces were sorely needed 
elsewhere. The adhesion of the same monarc h to the League 
of the Catholic Reaction certainly added to the difficulties of 
Polish diplomacy, and still further divided the already distrac ted 
diet, besides alienating from the court the powerful and popular 
chancellor Zamovski. Yet Sigismund III. was a iar more clear- 
sighted statesman than any of his counsellors or contradictors. 
For instance, he was never misled by the successes of the? false 
Demetrius in Muscovy, and wisely insisted on recovering the 
great eastern fortress of Smolensk rather than attempting 
the conquest of Moscow'. His much-clcM-ried alliance with the 
emperor at the outbreak of the Thirtv Years’ W ar was eminently 
wigaeious. He perceived at once that it was the only way of 
counteracting the restlessness of the sultan's proteges, the 
Protestant princes of Transylvania, whose undisciplined hordes, 
scarcely less savage than their allies the 'lurks and Tatars, were 
a perpetual menace both to Austria and to Poland, finally 
he was bent upon reforming the Polish constitution bv substitut- 
ing the derision of all matters by a plurality of votes for a 
unanimity impossible to count upon. 

When we turn to the szlachla who absolutely controlled the 
diet, we find not the slightest, trace, I will not say of political 
foresight that they never possessed but of common patriot- 
ism, or ordinary public spirit. The must urgent national 
necessities were powerless to stir their hearts or open their 
purses. The diets during the reign f of Sigismund III. were 
even more niggardly than they had been under the Jegiellos, 
and *on the.* single occasion when the terrors ol an imminent 
Tatar invasion constrained them to giant extraordinary sub- 
sidies, they saw to it that suc h subsidies should rest entirely 
on the shoulders of the burgesses (who had in the meantime 
been deprived of the iranchise) and the already overburdened 
peasantry.; In the very crisis ot the Swedish War, the diminutive 
army of the victorious Chodkiewicz was left unpaid, with the 
result that the soldiers mutinied, and marched off en masse. 
Both Chodkiewicz and £olkiewski frequently had to pay the 
expenses of their campaigns out of their own pockets, and were 
expected to conquer empires and defend hundreds ol miles of 
frontier with armies of 3000 or 4000 men at most. When they 
retreated before overwhelming odds they were publicly acc used 
of cowardice and incompetence. Tlx* determination to limit, 
still further the power of the exec utive* w r as at. the bottom of 
this fatal parsimonj, with the inevitable consequence that, 
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while t Ik* king and the senate were powerless, every great noble 
or lord-marcher was iree to do what he chose in his own domains, 
so long as he flattered his “little brothers,” the szlachta. In- 
rrediblc as it may seem, the expedition to place the false 
Demetrius on the Muscovite throne was a private speculation 
of a few Lithuanian magnates, and similar enterprises on the 
part of other irresponsible noblemen on the Danube or Dniester 
brought upon unhappy Poland retaliatory Tatar raids, which 
reduced whole provinces to ashes. Every attempt to improve 
matters, by reforming the impossible constitution, stranded on 
the opposition of the gentry, 'lake, for instance, the typical 
and highly instructive case of Zebrzvdow ski's rebellion. 
Nicholas Zebrzvdow ski, a follower of the chancellor Zamnyski, 
was one of the ‘wealthiest and most respectable magnates in 
Poland. As palatine of Cracow be held one of the highest and 
most lucrative dignities in the state, and was equally famous 
for his valour, piety and liberality. Disappointed in his hope 
of obtaining the great seal on the death of Zamovski, he at once 
conceived that, the whole of the nobilitv had been insulted in 
his person, and proceeded to make all government impossible 
lor the next three years. On the 7th of March 1606 Sigismund 
summoned a diet for the express purpose of introducing the 
principle of decision by majority in the diet, whereupon Zcbrzy 
dowski summoned a counter-confederation to Stcnczvn in 
Little Poland, whose first, act was to open negotiations with the 
prince of Transylvania, Stephen Boeskav, with the view of 
hiring mercenaries from him for further operations. At a subse- 
quent confederation, held at Lublin in June, Zebr/.v dowski 
wjls reinforced by another great nobleman, Stanislaus Stadnirki, 
('ailed the Devil, who “had more crimes on his conscience than 
hairs 011 his head,” and was in the* habit of cropping the ears 
and noses of small squires and chaining his serfs to the walls of 
his underground dungeons for months at a time. This champion 
of freedom was very eloquent as to the wrongs of the s zlachta, 
and proposed that the assembly should proceed in a body to 
Warsaw' and there formally renounce their allegiance*. The 
upshot of his oratory was the summoning of a rokosz , or national 
insurrection, to Sandomir, which was speedily joined by the 
majority of the szlachta all over the country, who openly pro- 
claimed their intention of dethroning the king and chastising 
the senate, and sent Stadnirki to Transvlvania to obtain the 
armed assistance of Stephen Boeskav. Onlv the clergv, natur- 
ally conservative, still clung to the king, and Sigismund 111 ., 
who was no coward, at once proceeded to Cracow to overawe 
the rokoszanie, or insurrectionists, by his proximity, and take 
the necessary measures for his own protection. Pv the advice 
of his senators he summoned a zjazd, or armed convention, to 
\\ is lira oprnlv to oppose the insurrection of Sandomir, which 
zjazd was to be the first step towards the formation ol a general 
confederation for the defence of the* throne. Civil war seemed 
inevitable, when the szlachta of Red Russia and Sicradz suddenly 
rallied to the king, who at once ordered his armv to advance*, 
and after defeating the insurrectionists at Janowiec (in October), 
granted them a full pardon, cm the sole condition that they 
should refrain from all j^ieh acts of rebellion in future. Despite 
their promises, Zebr/ydowski and his colleagues a few months 
later wen* again in arms. In the beginning of 1607 the\ f sum- 
moned another rokosz to Jendrzejow, at the very time when the 
diet was assembling at Warsaw, 'flu* diet authorized the king 
to issue a proclamation dissolving the rokosi * and the rokosz 
retorted with a manifesto in which an insurrection was declared 
to be as much superior to a parliament as a general council was 
to a pope. In a second manifesto published at Jczicrna, on the 
24th of June, the* insurrectionists again renounced their allegiance 
to the king. Oddly enough, the diet before dissolving had, 
apparently in order to meet the rokosz half-way, issued the. 
famous edict De nou^praestanda obedient ia , whereby, in ease of 
future malpractic es 1>v the king and his subsequent neglect of at 
least two solemn warnings thcrcanent by the primate and the 
senate, lie was to be fofmallv deposed by the next succeeding 
diet. Put even this was not enough for the insurrectionists. 
It was not the contingent but the actual deposition of the king 


that they demanded, and they had their candidate for the throne 
ready in the person of Gabriel Pethlen, the new prime of Tran- 
sylvania, Put the limits of even Polish complacency had at 
last been reached, and Zolkiewski and Chodkiewicz w r ere sent 
against the rebels, whom they routed at Oransk near Guzow, 
alter a desperate encounter, on the 6th of July 1607. But, 
though driven from the field, the agitation simmered all over 
the country for nearly two years longer, and was only terminated, 
in 1609, by a general amnesty which excluded every prospect of 
constitutional relorm. 

Wladislaus IV., who succeeded his father in 1632, was the 
most popular monarch who ever sat cm the Polish throne. 
The szlachta y who had had a “ King Log ” in Sigis- vv/ adts- 
rnnnd, were determined that Wladislaus should be laus IV. , 

“ a King Pee who w ill give 11s nothing but honey ” — 1632 - 1648 . 
in other words they hoped to wheedle him out of even more than 
they had wrested from his predecessor. Wladislaus submitted 
to everything, lie promised never to declare war or levy 
troops without the consent of the sejniy undertook to fill all 
vacanc ies within a certain time, and released the szlachta from 
the payment of income-tax, their one remaining fisc al obligation. 
This boundless complacency was due to policy, not weakness. 
The second Polish Vasa was a man of genius, fully conscious of 
his powers, and determined to use them fo£ the benefit of his 
country, 'flic; events of the last reign had demonstrated the 
incompetence of tlu* Poles to govern themselves. Any ameliora- 
tion of the existing anarc hy must, be extra-parliamentary and 
proceed from the throne*. Put a reforming monarch was 
inconceivable unless he possessed the confidence of the nation, 
and suc h confidence, Wladislaus naturally argued, could only 
be won by striking and undeniable public services. On these 
principles he acted with brilliant results. Within three years 
of his acc ession he compelled the Muscovites (Treaty of Polvun- 
kova. May 28, 1634) to retrocede Smolensk and the eastern 
provinces lost bv Sigismund JL, overawed the Porte by a military 
demonstration in October of the same year, and, b\*°the Truce 
of Stumdorf (Sept. 12, 1635), recovered the Prussian provinces 
and the Baltic seaboard from Sweden. Bftt these achievements 
exc ited not the* gratitude Imt the suspic ion of the szlachta. .They 
were shrewd enough to guess that the royal triumph might 
prejudice their influence, and for tlu*. next live years they 
deliberately tlnvarted the enlightened and iar-rei^ hing projects 
of the king lor creating a navy and increasing the revenue 
without burdening the estates, bv a system of tolls levied on 
the trade of the Baltic* ports (see Wladislaus IV.), •ven going 
so far as to refuse for nine years to refund the expense's of the 
Muscovite War, whic h he had defrayed out of his privy purse. 
From sheer weariness and disgust the king refrained from anv 
intervention in public affairs for nearly ten years, looking on 
indifferently while the ever shorter and stormier diets wrangled 
perpetually over questions ol preferment and the best way of 
dealing with the extreme dissenters, to tlu* utter neglec t of public 
business. But towards the end of his reign the energy of 
Wladislaus revived, and he began Jo occupy himself with another 
sc heme* for regenerating his country, in its own despite, bv means 
of the Cossacks. First, however, it is necessary to describe 
briefly the origin and previous history of these romantic free- 
booters who during the second half of the 17th century were the 
determining factor of Polish and Muscovite politics. • 

At the beginning of the 16th century the illimitable steppe 
of south-eastern Europe, extending from the* Dnieper to the 
Urals, had no settled population. Hunters and 
fishermen frequented its innumerable rivers, return- Cossacks 
ing home laden with rich store of fish and pelts, 
while runaway serfs occasionally settled in small communities 
beneath the shelter of the fortresses built, from time to time, 
to guard the southern frontiers of Poland and Muscovy. 
Obliged, for fear of the Tatars, to go about with arms in their 
hands, these settlers gradually gre^v strong enough to raid their 
raiders, filing the booty thus acquired to the merchants of 
Muscovy and Poland. Moreover, the Turks and Tatars being 
the natural enemies of Christendom, a, war of extermination 
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against them was rcgasded by the Cossacks as a sacred dut\\ 
Curiously enough, these champions of orthodoxy borrowed the 
name, which has stuck to them ever since, from their “dog- 
headed ” adversaries. The rank and file of the Tatar soldiery % 
were known as Kazaki, or Cossai;ks, a word meaning “ free- 
booters," and this term came to be applied indiscriminately to all 
the free dwellers in the Ukraine, or border-lands. As time went 
on the Cossacks multiplied exceedingly. Their daring grow 
with their numbers, and at last thee came to be a constant 
anno\aiue to all their neighbours, both Christian and Mussul- 
man. frequently involving Poland in dangerous anil unprofitable 
wars with the Ottoman Empire. Indeed, it is not too much to I 
sav that, until the days of Sobieski. the Cossacks were invariably j 
tlv chief cause of the breaches between the Porte and the j 
Republic. We have seen how' carefully the Jugiellos avoided j 
participating in anv of the crusades directed by the Holy See 1 
against the arch-enemies of the (Voss. So suceessiul was their 
prudential abstention that no regular war occurred between 
Turkov and Poland during the two centuries of their sway. 
The iir-t actual collisions, the Cecora campaign of 1620 and the ; 
Khotin War of 1621 ffor John Albert's Moldavian raid does not | 
count), wire due to the depredations of the Cossacks upon the 1 
dominions of the sultan hv land and sea, and in all subsequent | 
treaties between the two powers the most essential clause was 
always that which bound the Republic to keep its freebooters in 
order. 

but in the meantime the Cossa< ks themselves had become 
a semi-independent community. The origin of the Cossack 
state is still somewhat obscure, but the* germs of it are visible 
as early as the beginning of the 16th century. The union of 
Lublin, which led to the polonization of Lithuania, was the 
immediate occasion of a considerable exodus to the lowlands of 
the Dnieper of those serfs who desired to esc ape from the taxes 
of the Polish government and the tyranny of the Polish land- 
lords. Stephen Bathory presently romerted the pick of them 
into six registered regiments of 1000 eac h for the defence of the 
border. Ultimately the island oi Hortica, just below the falls 
of the Dnieper, was ffsed upon as their headquarters; and on the 
numerous islands of that broad river there gradually arose the j 
famous Cossack community known as the Zapnrazhskava Sycch , 
or Settlement behind the Tails, whence the Dnioperian Cossac ks 
were known, generally, as Zaporozhiaiis , or Bac kfallsmen. 1 'The 
Cossack koshj or commonwealth, had the privilege of electing 
its hetntan, or chief, and his chief officers, the starshins . The 
hetman, alter election, received from the king of Poland direct 
the insignia of his offic e, viz. the buhnea, or baton, the bunchu k y 
or horse-tail standard, and his official seal; but he was respon- 
sible for his actions to the kn\h alone, and an inquiry into his 
conduct was held at the expiration of his term oi office in the 
obschaya shknda , or general assembly, hi time of peace his 
power was little more than that of the responsible minister of 
a constitutional republic; but in time of warfare he was a 
dictator, and disobedience to his orders in the field was punish- 
able hv death. «. 

TheC < ssac ks were supposed to he left alone as much as possible | 
by the Polish government so long as they faithfully fulfilled 
their chief obligation of guarding the frontiers of the Republic 
from Tatar raid--. But the relations between a community of j 
freebooters, mostly composed of fugitive serfs and refugees, | 
and a government of small squires who regarded the Cossacks | 
a< a mere rabble were bound to be difficult at t lie best of times, ! 
and political and religious differences presently supervened. 
The Cossacks, mostly of Lithuanian origin, belonged to the 
Orthodox religion, so far as they belonged to any religion at 
atl, and the Jagiellos had been very careful to safeguard the 
religious li!>erties of the’r Lithuanian subjects, especially as 
the Poles themselves were indifferent on the subject. But , at the 
beginning of the 17th century, when the current of the (Catholic 
reaction was running very* strongly and the Jesuits, after 
subduing the Protestants, began to undermine the position < 
the Orthodox Church in Lithuania, a more intolerant spirit 
1 CL %\merican, Backwoodsman. 


began to prevail. 'Hie old -Calvinist nobility oi Lithuania were 
speedily reconverted ; a Uniate Church in connexion with Koine 
was established; Greek Orthodox congregations, if not generally 
persecuted, were at least depressed and straitened; and the 
Cossacks began to bate the Pans , or Polish lords, not merely 
as tyrants, but as heretics. Yet all these obstacles to a good 
understanding might, perhaps, have been surmounted if only 
the Polish diet had treated the Cossacks with lommon fairness 
and common sense. In iOiq the Polish government was 
obliged to prohibit absolutely the piratical raid- of the Cossacks 
in the Black Sea, where they habitually de iroyed Turkish 
property to the value of millions. At the same time, by the 
compact of Rastawica, the svjm undertook to allow the Cossacks, 
partly as wages, partly as compensation, 40,000 (raised by the 
compact of Kurukow to 60,000) gulden anil 170 wagons of 
cloth per annum. 'These terms were never kept, despite the 
earnest remonstrances of the king, and the complaints of the 
aggrieved borderers. Parsimony prevailed, as usual, over 
prudence, and when the Cossacks showed unmistakable signs 
of restiveness, the Poles irritated them still further by ordering 
the construction of the strong fortress of Kodak at tin* confluence 
of the Dnieper and the Samara, to overawe the Zaporozhian 
community. This further ait of repression led to two ter- 
rible Cossack risings, in 1645 and 1636, put down only with 
the utmost difficulty, whereupon the diet ol 1648 deprived 
the Cossacks of all their ancient privileges, abolished the 
| elective hetmanship, and substituted for it a commission of 
1 Polish noblemen with absolute power, so that the Cossacks 
might well declare that those who hated them were lords 
over them. 

Such was the condition of affairs in the Ukraine when Wladis- 
laus IV. proposed to make the Cossacks the pivot of his foreign 
policy and his domestic reforms. II is iar-reaching plans were 
| based upon two facts, the absolute devotion of the Zaporozhiaiis 
| to himself personally, and the knowledge, secretly conveyed 
to him by Stanislaus Koiiiecpolski Uf.v.), that the whole of the 
Ukraine was in a ferment, lie proposed to provoke the Tatars 
to a rupture by repudiating the humiliating tribute with which 
the Republic hail so long and so vainly endeavoured to buy off 
their incessant raids. In case of such rupture he meant, at the 
head of 100,000 Cossacks, to fall upon the Crimea itself, the seat 
of their power, and exterminate the Khanate. This he calcu- 
lated would firing about a retaliatory invasion of Poland by 
the Turks, which would justify him in taking the field against 
them also with all the forces of the Republic. J11 case of success 
he would be able to impose the will ol a victorious king upon a 
discredited diet, and reform the constitution on an English or 
Swedish model. Events seemed at first to favour this audacious 
speculation. Almost simultaneously a civil war broke out in 
the Crimea and the Porte declared war against the Venetian 
republic, with which Wladislaus at once concluded an offensive 
and defensive alliance (1645). He then bade the Cussai ks 
prepare their boats for a raid upon the Turkish galleys, and 
secured the co-operation of the tsar in the (Vi mean expedition 
by a special treaty. Unfortunately f| Venice, for her own 
safety’s sake, insisted on the publication of Wladislaus’s anti- 
Turk ifch alliance; the Porte, well informed of the eoiir.su of Polish 
affairs, remained strictly neutral despite the most outrageous 
provocations; and \\ ladislau-, bound by his coronation oath 
not to undertake! an offensive war, found himself at the mercy 
of the diet which, full of consternation and rage, assembled at 
Warsaw' on the 2nd of May 1647. It is needless to say that the 
Venetian alliance w r as repudiated and the royal power still 
further reduced. A year later W ladislaus died at his hunting- 
box at Mercez, at the very moment when the long-impending 
tempest which he himself had conjured up burst with over- 
whelming fury over the territories of the Republic. 

The prime mover of the great rebellion of 1O4S, which shook 
the Polish state to its very foundations, was the Cossack Bohdan 
; Chmielnicki (q.v.) t who had • been initiated in all the plans of 
j Wladislaus 4 V. and, with good reason, feared to be the first 
j victim of the Polish* magnates when the king’s designs were 
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unmasked and frustrated. To save himself he hit upon the novel transferred his allegiance to the tsar, and the same year the 
and terrible expedient of uniting the Tatars and the Cossacks tsar's armies invaded Poland, still bleeding from the all but 
Cossack in a determined onslaught upon the Republic, whose mortal wounds inflicted on her by the Cossacks. The war 
Rebellion of inward weakness, despite its brave outward show, thus begun, and known in Russian history as the TheRua • 
I64fi * he had been quick to discern. On the 18th of April Thirteen Years' War, far exceeded even the 'thirty »iana invade 
1648, at the general assembly of the Zaporozhians, he openly Years’ War in grossness and brutality, it resembled Po,and - 
expressed his intention of proceeding against the Poles and was I nothing so much as a hideous scramble of ravening beasts and 
elected hetman hv acclamation; on the igth of May he annihi- obscene fowls for the dismembered limbs of a headless carcase, 
lated a • mail detached Polish corps on the banks of the river for such did Poland seem to all the world before the war was half 
Zheltneha Vodui, and seven days later overwhelmed the army j over, in the summer of 1655, moreover, while the Republic: 
of the Polish grand-hetman, massacring 8500 of his 10,000 men ' was still reeling beneath the shock of the Muscovite invasion, 
and sending the grand-hetman himself and all his officers in Charles X. of Sweden, on the flimsiest of pretexts, j nvas / on 0 / 
chains to the Crimea. The immediate consequence of these forced a war upon reluctant and inoffensive Poland, Charles X. 
victories was the outburst of a khlopshaya daba , or ‘‘serfs’ simply to gratify His greed of martial glory, and of Sweden, 
fury . y Throughout the Ukraine the gentry were hunted down, before the year was out his forces had occupied the /6SSt 
flayed, burnt, blinded and sawn asunder. Every manor-house capital, the coronation city and the best half of the land. King 
and cm tie was reduced to ashes. Every Uniale or Catholic John Casimir, betrayed and abandoned by bis own subjects, 
priest who could be caught was hung up before his own high tied to Silesia, and profiting bv the cataclysm which, for the 
altar, along with a Jew and a hog. The panic-stricken inhahi- moment, had swept the Polish state out of existence, the Mus- 
tants fUd to the nearest strongholds, and soon the rebels were covites, unopposed, quickly appropriated nearly everything 
swarming over the palatinates of Volhynia and Podolia. Mean- which was not already occupied bv the Swedes. At this crisis 
while the Polish army, 40, 000 strong, with 100 guns, was assem- Poland owed her salvation to two events- the formation of a 
bling on the frontier. It consisted almost entirely of the noble general league against Sweden, brought about by the appre- 
militia, and was tricked out with a splendour more befitting hensive court of Vienna, and an almost simultaneous popular 
a bridal pageant than a battle array. l«’or Chmielnicki and his j outburst of religious enthusiasm on the part of the Polish people, 
host these splendid cavaliers expressed the utmost Contempt. The first of these events, to be dated from the alliance between 
“This rabble must be chased with whips, not smitten with , the emperor Leopold and John Casimir, on the 27th of M ay 1657, 
svnnb they cried. On the 23rd of September the two armies led to a truce with the tsar and the welcome diversion of all the 
encountered near Pildawa, and after a stubborn three days* Muscovite forces against Swedish Livonia. The second event, 
contest the gallant Polish pageant was scattered to the winds, which began with the heroic and successful defence of the 
The steppe for miles around was strewn with corpses, and the monastery of Czenstochowa by Prior Kordecki against the 
Cossacks are said to have reaped to.ooo.ooo guldens worth of Swedes, resulted in the return of the Polish king lrom exile, 
booty when the fight was over. All Poland now lav at Chmicl- the formation of a national army under Stephen Czarnieeki and 
nicki’s leet, and the road to the defenceless capital was open the recovery of almost all the lost provinces from the Swedes, 
John 11. before him; but he wasted two precious months in who were driven back headlong to the sea, where with difficulty 
Casimir. vain before the fortress of Zamosc, and then the they held their own. O11 the sudden death of Charity X. (Feb. 
1648 - 1668 . newly elected king of Poland, John ( asimir, \\ kwlis- 1 1OO0), Poland ghidlv seized the opportunity of adjusting 

laus TV.\s brother, privately opened negotiations with the rebel, all her outstanding differences with Swfldcn. Jfv the peace 
officially recognized him by sending him the hitlawa and the of Oliva (May 3, iMo), made under French mediation, |olm 
other insignia of the hetman's dignity, and promised his “ faithful Casimir ceded Ui\onia, and renounced all claim to the Swedish 
Zaporozhians ” the restoration of all their ancient liberties if crown. The war with Muscovy was then prosecuted with 
they would break off their alliance with the Tatars and await renewed energy and extraordinary success. Jn tjie autumn of 
the arrival of peace commissioners at Percy as la vl. Put the | TOOr the Russian commanders were routed at Zcromsk, and 
negotiations at Perevaslavl came to nothing. Clunielnicki's j nearly all the eastern provinces were recovered. In#i<V>4 a 
conditions of peace were so extravagant that the Polish corn- I peace? congress was opened at Durovicha and the prospects of 
missioners durst not accept them, ami in t6.|q he again invaded j Poland seemed most brilliant; but at the very moment when 
Poland with a countless host of Cossacks and Tatars. Again, ; she needed all her armed strength to sustain her diplomacy, 

however, lie made the mistake of attacking a fortress, which ; the rebellion of one of her leading magnates. Prince Lubomirskv, 

delayed his advance for a month, and gave John Casimir time 1 involved her in a dangerous civil war, compelled her to reopen 
to collect an army for the relief of the besieged. Pv the com- I negotiations with the Muscovites, at Andrussowo, under far 
part of Zhordw (Aug. 21, iKjo) Chmielnicki was recognized as ! more unfavourable conditions, and after protracted negotiations 
hetman of the Zaporozhians, whose registered number was now j practically to accept the Muscovite terms. Pv the truce of 
raised from Oooo 1040,000; a general amnesty was also granted, Andrussowo (Feb. it. 1667) Poland received back The Truce 
and it was agreed that all official dignities in the Orthodox palati- lrom Moscow Vitebsk, Polotsk and Polish Livonia, of Andrus- 
nates of Lithuania shqpld henceforth be held solely by the but ceded in perpet 11 it v Smolensk, Sveversk, (.'hern i- sowo.iofi/. 
Orthodox gentry. For the next eighteen months Chmielnicki gov and the* whole of the eastern bank of the Dnieper, including 
ruled the Ukraine like a sovereign prince. Jle made Chigirin, the towns of Konolop, Caclvaeli, Perevaslavl, Mirgorod, Poltava 
his native place, the Cossack capital, subdivided the country into and Tzyum. The Cossacks of the Dnieper were henceforth to 
sixteen provinces, and entered into direct relations with fore ign be under the joint dominion of the tsar and the king of Poland, 
powers, llis attempt to carve a principality f%r his son out of Kiev, the religious metropolis of western Russia, was to remain 
Moldavia led to the outbreak of a third war between suzerain in the hands ol’ Moscow for two years. 

and subject in February 1651. Put fortune, so long P oh dan's The “ truce” of Andrussowo proved to he one of the most 

friend, now deserted him, and at Peresteczko (July r, 1651) the permanent peaces in history, and Kiev, though only pledged 
Cossack chieftain was utterly routed by Stephen Czarnieeki. for two years, was never again to lie separated from the Orthodox 
All hope of an independent Cossarkdom was now at an end ; yet , Slavonic: state to whic h it rightly belonged. Put for the terrible 
it was not Poland but Muscovy which reaped the fruits of | and persistent ill-luck of Poland it is doubtful whether the 

Czarniecki’s victory. , j “truce” of Andrussowo would ever have been signed. The 

Chmielnicki, by suddenly laying bare the nakedness of the war which it concluded was to he the last open struggle between 
Polish republic, had opened the eves of Muscovy to the fact ! the two powers. Henceforth the influence of Russia over 
that her secular cncmv Tvas no longer formidable. Three years 1 Poland was steadily to increase, without any struggle at all, 
after his defeat at Bcresteczko, Chmielnic ki, finding himself * the Reput'. lie being already stric ken with that c reeping paralysis 
unable to cope with the Poles single-handed, very reluctantly which ultimately le ft her a prey to her neighbours. Muscovy 
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had done with Poland as an adversary, and had no longer any 
reason lo tear her ancient enemy. 

Poland had. in fact, emerged from the cataclysm of TO4S-T667 
a moribund state, though her not unskilful diplomacy had j 
enabled her for a time to save appearances. I Ter territoriaf! 
lows, though considerable, were, in the eirenmstanees, not . 
excessive, and she was still a considerable power in the opinion ' 
uf Kui ope. But a fatal change had come over the country 
during the age of the Vasas. W e have already seen how l lie 
ambition of the oligarchs and the lawlessness of the szhieJifii had | 
reduced the executive to impotence, and rendered anything 
like rational government impossible. But these demoralizing 
and disintegrating influences had been suspended by the religious 
revival due to the Catholic reaction and the Jesuit propaganda, 
a revival which reached its height towards the end of the lbth I 
centurv. This, on the whole, salutary and edifying move- | 
incut permeated public life, and produced a series of great 
captains who cheerfully sat rificed themselves for their country, 
and would have been saints if they had not been heroes. But 
this extraordinary religious revival had wellnigh spent itself ! 
bv the middle of th* 17th century. Its last manifestation was , 
the suooslul defence of the monastery of Czcnstorhowa by 
Prior Kordecki against the finest troops in Europe, its last 
representative wa^ Stephen Czarnieeki, who brought the fugitive | 
John Casimir back from exile and reinstalled him on his tottering I 
throne. The succeeding age was an age of unmitigated egoism, I 
(irowinx in which the old ideals were abandoned and the old 
Corruption examples were forgotten. It synchronized with, and ; 
in Poland. U;is partly determined by. the new political system ' 
which was spreading all over Europe, the svstem of dynastic ‘ 
diplomatic competition and the unscrupulous employment of 
unlimited secret service funds. This system, which dates from j 
Richelieu and culminated in the reign of Louis XIV., was based 
on the secular rivalry of the houses of Bourbon and Ilubs- 
burg, and presently divided all Europe into two hostile camps. 
Louis XI is said to have expended 50,000,000 livres a year for 
bribing purposes the tourt of Vienna was scarcely less liberal, 
and \ cry soon neartv all the monarehs of the Continent and 
t he irjrs’n inters were' in the' pav ol one or other of the; antagonists. 
Poland was no exception to the general rule. Her magnates, 
having alreadv got all tliev could out of their own eo’intrv, 
looked eagerly abroad tor iresh El Dorados. Before long most 
of th ni had become the hirelings of France or Austria, and the 
value demanded for their wages was, not infrequentlv, the 
betrayal «f their own count rv. To do them justice, the szluchtu 
at fir>t were not onlv free trom the taint of official corruption, 
but endeavoured to fight against it. Thus, at the election diet 
of 1669, one of the deputies, Pieniaszek, moved that a new and 
hitherto unlv j ard-of clause should be inserted in the agenda of 
th<- general confederation, to the effect that e\erv senator and 
depute should solemnly swear not to take bribes, while another 
szbtrir proposed that the ambassadors of foreign Powers should 
be ex* luded permanently from the Polish elective assemblies. 
But th*- flighty and ignorant szltuhta not only were incapable 
of -any .sustained political action, but they themselves uneon- 
S( iouslv plaverl into the hands of the enemies of their country 
bv making the <o-ealled liberum veto an integral part of the Polish 
constitution. 'J he liberum veto was based on the assumption 
of absolute political equality of every Polish gentleman, 
with the inevitable mrollarv that every measure introduc ed into 
the Polish diet must be adopted unanimously. ( onsecjuentlv, 
if any single deputy believed that a measure already approved 
of by the rest of the house might be injurious to his constituency, j 
he had the right to rise and exclaim nie pozwalam , “ 1 disap- 
prove/’ when the measure in question fell at once to the ground. 
Subsequently this vicious principle w r as extended still further. 

A deputy, by interposing his individual veto, could at any time 
diwdve the diet, when all measures previously passed had to be 
re-sulvmitted to the consideration of the following diet. The 
liberum veto seems to have been originally devised to cut short 
interminable debates in times of acute crisis, but it wa£ generally* 
used either by highly placed criminals, anxious to avoid an 
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inquiry into their misdeeds, 1 or by malconte nts, desirous of 
embarrassing the executive. The origin of the liberum veto 
is obsc ure, but it was first employed by the deputy Whidistaus 
Sicinski, who dissolved the diet of 1652 by means of it, and before 
the end of the 17th century it was used so frequently and reck* 
lesslv that all business was frequently brought to a standstill. 
In later days it bec ame the chief instrument of lorcign ambassa- 
dors for dissolving inconvenient diets, as a deputy could alwa\s 
be bribed to exercise his veto tor a handsome consideration. 

The Polish crown lirst became an object ol universal com- 
petition in 1573, when Henry of Valois was elected. Tn 1575, 
and again in 1587, it was put up for public auction, when the 
Hungarian Bathory and the Swede Sigismund respectively 
gained the prize. But at all three elections, though money and 
intrigue wtfte freely employed, they were not the determining 
factors of the contest. The Polish gentry were still the umpires 
as well as the stake-holders; the best candidate's generally won 
the day; and the defeated competitors were driven out of the 
country by force of arms if they did not take their discomfiture, 
after a fair fight, like sportsmen. But with the E/ectlon of 
election of Michael Wisniowiecki in 1669 a new era Michael 
began. In this case a native Pole was freely elected wianio - 
by the unanimoirs vote of his countrymen. Yet a w/«?cA/ p 
few weeks later the Polish commander- in-chief formed f669 ~ 1673 ' 
a whole series of conspiracies for the purpose of dethroning his 
lawful sovereign, and openly placed himself beneath the protec- 
tion of Louis XIV. of France, just as the rebels of the 18th 
centurv placed themselves under the protection of Catherine II. 
of Russia. And this rebel was none other than John Snbicski, 
at a later day the heroic deliverer of Vienna! If heroes could 
so debase themselves, can we wonder if men who were not heroes 
lent themselves to every sort of villany ? We have come, in 
fact, to the age of utter shamelessness, when disappointed 
place-hunters openly invoked foreign aid against their own 
country. Snbicski himself, as John III. (he sue- John 111 . 
reeded Michael in 1674), was to pay the penalty Sobieski, 
of iiis past lawlessness, to the uttermost farthing. 1674 1696 . 
Despite his brilliant .military achievements (see John III., 
King of Poi.xnp), his reign of twenty-two years was a 
failure. His victories over the 'lurks were fruitless so far as 
Poland was concerned. His belated attempts to reform the 
constitution only led to conspiracies against Ids life and crown, 
in which the French faction, which he had been the lirst to 
encourage, took an aitive part. In his later years Lithuania 
was in a state of chronic revolt, while Poland was bankrupt 
both morally and materially, lie died a broken-la arted man, 
prophesying the inevitable ruin of a nation which he himself 
had done so much to demoralize. ‘ 

li scarcely seemed possible for Poland to sink lower than she 
had sunk alreadv. Yet an era was now to follow, compared 
with which even the ag< of Sobieski seemed to be an age ol gold. 
'Phis was tin* Saxon period which, with occasional violent 
interruptions, was to drag on for neatly seventy years. By the 
time it was over Poland was irretr.evablv doomed. It only 
remained to be seen how that doom would be accomplished. 

On the death of John III. no fewer flian eighteen candidates 
for the vacant Polish throne presented themselves. Austr a 
supported James Sobieski, the eldest son of the late 
king, France Fran< is Louis Prim e of Conti (1664- 97-1704 . 

1709), but the (nicee:-Hul competitor was Frederick 
Augustus, elector of Saxonv, who cheerfully renounced 
Lutheranism for the coveted crown, and won the day 
because he happened to arrive last of all, with fresh funds, 
w'hen the agents of his rivals had spent all their money, lie 
was crowned, as Augustus JL, on the 15th of September 1697, 
and his first act was to expel from the country the prince of 
Conti, the elect of a respectable minority, directed by the 
cardinal primate Michal Radzicjowski (1645 1705), whom 
Augustus II. subsequently bought over for 75,000 thalers. 

1 Thus the Siipichas, who had been ifvin" on rapine for years, 
dissolved tin* diet of 10H8 by means of the veto of one o* their hire- 
lings, for fear of an investigation into their conduct. 
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Good lin k attended the opening yoars of the new reign. In 
1 b » )<;) the longTurkish War, which had been going on ever since 
1683, wes concluded by the peace of Karlowitz, whereby Podulia, 
the Ukraine and the fortress of Kamenets Podolskiy were 
retroceded to the Republic by the Ottoman Porte. Immediately 
afterwards Augustus was persuaded by the plausible Livonian 
exile, Johan Reinliold Patkul, to form a nefarious league with 
Frederi* k of Denmark and Peter of Russia, for the purpose of 
despoiling the youthful king of Sweden, (diaries XI 1 . (sec 
Swk.ukn : History ). This he did as elector of Saxony, but it was 
War with the unfortunate Polish republic which paid for the 
Charles a//, hazardous speculation of its newly elected king. 
of Sweden. Throughout the Great Northern War (see Sweden : 
History ), which wasted northern and central Europe for 
twenty years (1700-1720), all the belligerents treated Poland 
as if she had no political existence. Swedes, Saxons and 
Russians not only lived upon the countrv, but plundered 
it systematically. The diet was the humble servant of the 
c<)i.<[iic'or of the moment, and the leading magnates chose 
their own sides without the slightest regard for the interests 
of their country, the Lithuanians for the most part supporting 
Cileries XJL, while the Poles divided their allegiance between 
Stanislaus Augustus and Stanislaus Leszezvnski, uhom Charles 
Leszczyh. placed upon the throne in 170.} and kept there till 
sk/ ' T 7 0< E At the end of the war Poland was ruined 

materially as well as politically. Augustus attempted to 
indemnify himself for his failure to obtain Livonia, his 
covenanted share of the Swedish plunder, hv offering Erederick 
William of Prussia Courland, Polish PrusH.i and even ...oi of 
Great Poland, provided that iie were* allowed a free hand in the 
disposal of the rest of the country. When Prussia declined this 
tempting offer for fear of Russia, Augustus went a step farther 
and actually suggested that “ the four 1 eagles ” should divide 
the banquet between them. TTe died, however (Pel). 1, T733), 
before he could give effect to this shameless design. 

Oil the death of Augustus 11 ., Suinislaus Leszc/.\ nski, who 
had, in the meantime, become the father in-law of Louis XV., 
attempted to regain his throne with tl** aid of a small Eivneh 
army corps and .|, 000, 000 livrcs from Versailles. Some of the 
best men in Poland, including the ( zartoryscy, were also in li is 
favour, and 011 the 26th of August 1733 he was elected king for 
the second time. Rut there went many malcontents, principally 
among the Lithuanians, who solicited the intervention of Russia 
in favour of the elector of Saxony, son of tin late king, and in 
October T733 a Russian army appeared before Warsaw and 
compelled a phantom diet (it consisted of hut 15 .senators and 
Augustus 500 ol the szlachta) to proclaim Augustus 111 . From 
///., 1733 - the end of 1733 till the 30th of June T734 Stanislaus 
1763 . and his partisans were besieged by the Russians in 

Danzig, their last refuge, and with the surrender of t licit for- 
tress the cause of Stanislaus was lost. lie retired once more 
to his little court in Lorraine, with the title of king, leaving 
Augustus 1 1 f. in possession of the kingdom. 

Augustus 111 . was disqualified by constitutional indolence 
from taking any active; part in affairs, lie left everything to 
his omnipotent minister. Count Heinrich Briihl, and Briihl 
entrusted the government of Poland to the Czartorvscy, who 
had intimate relations of long standing with the court of Dresden. 

The ( zartoryscy, who were to dominate Polish politics for 
the next half-century, came of an ancient Ruthfrnian stock which 
had intermarried with the Jagiellos at an early date, and had 
always been remarkable for their civic virtues and political 
sagacity. They had powerfully contributed to the adoption 
of the Union of Lublin; were subsequently received into the 
Roman Catholic Church; and dated the beginning of their influ- 
ence in Poland proper from the time (1674) when Flurian 
Czartorvski became primate there. Florian’s nepht ws, Frydervk 
Michal and Augustus, were now the prim ipal representatives 
of k ‘ the Family,” as their opponents sarcastically called them. 
The former, through tfte influence of Augustus’s minister and 
favourite Briihl, had become, in his twenty-eighth year, vice-* 
1 The fourth eagle was the While Ivagle i.e. Poland. 


chancellor and subsequently grand chancellor of Lithuania, 
was always tlu* political head of ihe family. His brother and 
Augustus, after fighting with great distinction against the Turks 
both by land and sea (Prince Eugene decorated him with a 
sword of honour for his valour at the siege of Belgrade), had 
returned home to marry Sophia Sieniawska, whose fabulous 
dowry won for her husband the sobriquet of “ the Family 
Croesus.” Their sister Constantia had already married Stanislaus 
Pnniatowski, the father of the future king. Thus wealth, 
position, court influence and ability combined gave the Czar- 
turyscy a commanding position in Poland, and, to their honour 
he it said, they had determined from the first, to save the Republic, 
whose impending ruin in existing circumstances they clearly 
foresaw, by a radical constitutional reconstruction which was 
to include the abolition of the liberum veto and the formation 
of a standing army. 

Unfortunately the other great families of Poland were obstin- 
ately opposed to any reform or, as they called it, any “ violation ” 
of the existing constitution. The Potoccy, who. 1 c possessions 
in south Poland and the Ukraine covered thousands of square 
miles, the Rad/iwiHowie, who wore omnipotent in Lithuania 
and included half a dozen millionaires ‘ 2 amongst, them, the 
Luboiviirscy and their fellows, hated the Czartoiw sev because 
they were too eminent, and successfully obstructed all their 
well-meant efforts. T he castles of these great lords were the foci 
of the social and political life of their respective provinces. Here 
the)’ lived like little princes, surrounded by thousands of re- 
tainers, whom they kept for show alone, making no ai tempt to 
oiganize and discipline this excellent military material for tlu* 
<lt lence ol their deli nceless country. Here congregated hundreds 
ot the younger sdaehta, fresh from their school benches, whence 
they brought nothing but a smattering of Latin and a determina- 
tion to make their way by absolute subservience to their “ elder 
brethren," the fnuis. These were the men who, a little later, 
at the bidding of their “ benefactors," dissolved one inconvenient 
diet altei another; for it is a significant fact that ^hiring the 
reigns of the two Augustuses every diet was dissolved in this wav 
by the hirelings of some great lord or, still tvurse, of some foreign 
potentate. Jn a word constitutional government had practically 
ceased, and Poland had become an arena in which congesting 
elans strove together fur the mastery. 

It was against this primitive state of tilings that the Czar- 
toryscy struggled, and struggled in vain. First tnev attempted 
to abolish the liberum veto with the assistance of the Sa^»n court 
where they were supreme, hut fear of foreign complied ions and 
the opposition of the Potoccy prevented anything being done. 
Then they broke with their old friend Briihl and turned to 
Russia. Their chief intermediary was their nephew Stanislaus 
Poniatow’ski, whom they sent, as Saxon minister, to the Russian 
court in the suite of the English minister Hanbury W illiams, 
in 1755. The handsome and insinuating Poniatowski speedily 
won the susceptible heart of the grand duchess Catherine, hut 
he won nothing else and returned to Poland in 1759 somewhat 
discredited. Disappointed in their hopes of Russia, the Czar- 
toryscy next attempted to form a confederation for the deposi- 
tion of Augustus 111 ., but while the strife of factions was still 
at its height the absentee monarch put an end to the struggle 
by expiring, conveniently, on the 5th of October 1763. 

The interregnum occurring on the death of Augustus III. 
befell at a time when all the European powers, exhausted by 
the Seven Years’ War, earnestly desired peace. The position 
of Poland was, consequently, much more advantageous than 
it had been on every other similar occasion, and if only the 
contending factions had been able to agree and unite, the final 
catastrophe might, perhaps, even now, have been averted. 
The (.’zartoryscy, of all men, were hound by their principles 
and professions to set their fellow-citizens an example of fraternal 
concord. Yet they rejected with scorn and derision the pacific 
overtures of their political opponents, the Potoccy, the Radzi- 
wittowie. and the Braniscy, Prince Michal openly declaring that of 
two tyralmies he preferred the tyranny of the Muscovite to the 

3 Michal Kazimierz Kadziwill alone wag worth thirty millions. 
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tyranny ot his equals. He had in fact already summoned a 
Russian army corps to assist him to reform his country, which 
sufficiently explains his own haughtiness and the unwonted 
compliancy of the rival magnates. # 

The simplicity of the Czartorvsev was even more mischievous 
than their haughtiness. When the most enlightened statesmen 
of the Republic' could seriously believe in the benevolent in- 
tentions of Russia the end was not far oil. 'Their naive expecta- 
tions were very speedily disappointed. Catherine IT. and 
Frederick II. had already determined ( Treaty of St Petersburg, 
April 22, 17O4) that the existing state of things in Poland must 
be maintained, and as early a^ the iSth of October 1764 Catherine 
had recommended the election of Stanislaus Poniatowski as 
“ the individual most convenient for our common interests.” 
The personal question did not interest Frederick : so long as 
Poland was kept in an anarchical condition he caret 1 not who 
w: 1 s called king. Moreover, the opponents of t lit* tVartoryscy 
made no serious attempt to oppose the entry of the Russian 
troops. At least 40,000 men were necessary for tht* purpose, 
and these could have been obtained for 200,000 ducats; but a 
congress of magnates, whon* collective fortunes amounted to 
hundreds of millions, having decided that it was impossible to 
raise this sum, there wax nothing for it but tn fight a fewskirmishes 
and then take r»*fyge abroad. 'The (Vartorvscv now fancied 
themselves the masters of the situation. Thev at mice proceeded 
to pas> through the convocation diet a whole series of salutary 
measures. Four special 1 ominissions were appointed to super- 
intend the administration of justice , the police and the finances. 
'The extravagant powers of the grand hetman v and the grand 
marshals were reduced. All financial and economical questions 
before the diet were henceforth to he decided l>v a majority of 
x ianlslaus Shortly afterwards Stanislaus Poniatowski 

//. Ponia- was elected king (Sept. 7, 1764) and crowned (Nov. 
towski, 25). Hut at the beginning of 776b Prim e Nicholas 

176-i 1 79 o. |\ ( * p n 1 n was .sent as Russian minister to Warsaw 
with in tr* rmiis which can only be described as a carefully 


Warsaw. With this carte blanche in his pocket, Kepnin 
proceeded to treat the diet as if it were already the slave of 
the Russian empress. Hut despite threats, w holesale corrup- 
tion and the presence of Russian troops outside and even inside 
the izba , or chamber of deputies, the patriot?, headed by four 
bishops, Woelaw llieronim Sierakowski (ifujij 1 7S4) of Lemberg, 
Feliks Paw el Turski of (.'helm (1720-1800), Kajetan Ignaty 
Soitvk ot Cracow (1715 1788), and Jbzei Jendrzej Zaluski of 
Kiev (1702-1774), offered a determined resistance to RepninN 
demands. Only when brute tone in its ext request form had 
been ruthlessly employed, only when three senators and some 
deputies had horn arrested in lull session by Russian grenadiers 
and sent as prisoners to Kaluga, did the opposition collapse. 
'I he hbcnwi veto and all the other ancient abuses were now 
declared unalterable parts of the Polish constitution, which was 
placed under the guarantee oi Russia. All the edicts against 
the dissidents were, at the same time, repealed. 

This shamctul surrender led to a Cathoiic patriotic uprising, 
known as the Confederation of Jiar, which was formed on the 
20th of February 17(18, aL Par in the I’kraiiw, by 
a handful of small squires. It never had a < hance 
of permanent success, though, feebly fed by F icncli 
subsidies and French volunteers, it lingered on for four years, 
till finally suppressed in 1772. Hut, insignificant itself, it was 
the caiihc of great events. Smnc of the I’ar confederates, 
scattered bv the Russian regulars, lied over the Turkish border, 
pursued by their victors. The Turks, already alarmed at 
the progress of the Russians in Poland, and stimulated by Yer 
gennes. at that time French ambassador at Constantinople, ai 
once declared war against Russia. Seriously disturbed at the 
prospect of Russian aggrandisement, the idea occurred, almost 
simultaneously, to the courts ot Berlin and Vienna that the best 
mode of presen ing the equilibrium of Europe was for ail three 
powers to readjust their territories at the expense of Poland. 
The idea ot a partition of Poland was nothing new, but the vast- 
ness of the country, and the absence of sufficiently powerful and 


elaborated plan for destroy ing the Republic. 'The first weapon , united enemies, had hitherto saved the Republic from spoliation, 
employed was the •dissident question. At that time the : Hut now' that Poland iay utterly helpless and surrounded by 
population of Poland w;e, in round numbers, 11. 500.000, j the three great military monarc hies ol Europe*, nothing could 
of w'horn about r,ooo,ooo were dissidents or dissenters. Half save her. In February 1769 Frederick sent (‘omit Rochus 
of t hew were t he IVote^tants of the towns of Polish Prussia and Triedrirh T.vnar (1708-1784) to St Petersburg to sound the 
(Treat Poland# the other half was composed of the Orthodox j empress as to the expediency of a partition, in August Joseph II. 
population of Lithuania. The dissidents had no political rights, solicited an interview with Frederick, and in the coifr.se of the 
and tlu«ir religious liberties had also been unjust lv restricted; | summer the two nmnarchs met, first at Neisse in Silc.*sia and 
but two-ttoirds of them being agricultural l.ibourers, and meet j again at Neustadt in Moravia. Nothing definite as to Poland 
of thr rest arte. ms or p»atv tradesmen, the\ had m» de>ire to ■ seems to ha\ e been arranged, but Prince Kaunitz, the Austrian 
enter public life, and were so ignorant and illiterate that their | chancellor, was now encouraged to take the first step by occupy- 
ra-w protectors, on a closer acquaintance, became heartily ; ing, in 1 770, the county ol Zips, which had been hypothecated 
ashamed of them. Yet it was for these persons that Kepnin, bv Hungary to Poland in 1442 and never redeemed. This act 
in the name of the empress, now demanded absolute equality, ' decided the* other confederates. In June 7770 Frederick sur- 
politic.il and religious, with the gentlemen of Poland. He w r as rounded those of the Polish provinces he coveted with a military 
well aware that an aristocratic and Catholic, assembly like the c ordon, ostensibly to keep out the cattle plague. C atherine’s 
sc jin would never concede so preposterous a demand. He also i consent had been previously obtained by a special mission of 


calculated that the demand, itself w'ould make the szlachta 
suspicious of all reform, including the Czartorvscian reforms, 
especially a^. both the king and his uncles were* generally un- 
popular, as being innovators under foreign influence. His 
ealeulat ions were* correct. The sejm of 1766 not only rejected 
the dissident bill, but repealed all the Czartorvscian reforms 
and insisted on the retention of the liberum veto as the foundation 
of the national liberties. The discredit into which Stanislaus 
had now fallen encouraged the Sacon party, led by Gabriel 
Podoski ('1710-1777), to form a combination for the purpose ol 
dethroning the king. Repnin knew that the allied courts would 
never consent to such a measure; but he secretly encouraged 
the plot for his owft purposes, with signal success. Early in 
1767 the malcontents, fortified by the adhesion of the leading 
Catherine if. political refugees, formed a confederation at Radorn, 
of Russia whose first act vras to send a deputation to St 


liberties of the Republic, and allow the form of the Polish 
constitution to he settled by the Russian ambassador at 


Prince Henry of Prussia to the Russian capital. 

'nir* r 1 ,, . ' First Par- 

1 lie first treaty ot partition was signed jit St refers- tit ion of 

burg between Prussia and Russia on the* 6-1 7th of Poland , 

February (772; the second treaty, which admitted t772m 
Austria also to a share of the spoil, on the 5-ifith of August 
the same year. It is unnecessary to recapitulate the unheard- 
of atrocities by «vhi< h the consent of the sejm to this act of 
brigandage was at last extorted (Aug. 18, 7774). Russia 
obtained the palatinates of Vitebsk, Polotsk Mseislaw*: 158b 
sq in. of territory, with a population of 550,000 and an 
annual revenue of 020,000 Polish gulden. Austria got the 
greater part of Galicia, minus Cracow: 7710 sq. m., with 
a population of 8t6,ooo and an annual revenue of 1,408,000 
gulden. Prussia received the maritirqe palatinate minus 
Danzig, the palatinate of Kulni minus 'Thorn, Great Poland as far 
as the Nitza, and the palatinates of Marienburg and Frmeland: 


and Poland. Petersburg, petitioning Catherine to guarantee the! 20 sq. m., with a population of $78,000, and an annual 

1 *t . • r.i it* 1 11 .1 r . . c jV . 1 . r . iL l . t r t» i 11 . i . 


revenue of $34,000 thalers. In fine, Poland lost about one-fifth 
of her population ancf one-fourth of her territory. 
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In return for these enormous concessions the partitioning 
powers presented the Poles with a constitution superior to any- 
thing they had ever been able to devise for themselves. The. 
most mischievous ol the ancient abuses, the elective monarch v 
and the liberum veto , were of course retained. Poland was to 
be dependent oil her despoilers, but they evidently meant to 
make her a serviceable dependant. The government was hence- 
forth to be in the hands of a rada nieuslajaca , or permanent 
council ol thirty-six members, eighteen senators and eighteen 
deputies, elected biennially by the sejm in secret ballot, sub- 
divided into the live departments oi ioreign affairs, police, war, 
justice and the exchequer, whose principal members and assist- 
ants, as well as ill 1 other publ.c functionaries, wire to have lixed 
salaries. The royal prerogative was still further reduced. The 
king was indeed the president of the permanent council, but he 
could not summon the Diet without its consent, and in all cases 
of preferment was bound to select one out of three of the council’s 
nominees. The annual budget was fixed at 50,000,000 Polish 
gulden, 1 out of which a regular army of 50,000- men was to 
be maintained. .Sentiment apart, the constitution of 1775 was 
ol distinct benefit to Poland. It made lor internal stability, 
order and economy, and enabled her to develop and husband 
her resources, and devote herself uninterruptedly to the now 
burning question of national education. For the shock ol the 
first partition was so far salutary that it awoke the public con- 
science to a sense of the national inferiority: stimulated the 
younger generation to extraordinary patriotic' cfiorls; and thus 
went tar to product* the native reformers who were, to do such 
wonders during the great quadrennial Diet. 

It was the second Turkish War of Catherine IT. which gave 
patriotic Poland her last opportunity of re-establishing her 
independent. The death of Frederick the Great (Aug. 17, 17X6) 
completely deranged the balance of power in Europe. The 
long-standing accord between Prussia and Russia came to an 
end, and while the latter drew nearer to Austria, the former 
began to look to the Western powers. In August 17X7 Russia 
and Austria provoked the Porte to declare war against them Loth, 
and two months later a defensive alliance was concluded be- 
tween Prussia, England and Holland, as a counterpoise to the 
alarming preponderance ol Russia. In June 17XX Gustavus 111. 
of Sweden also attacked Russia, with 50,000 men, while in tin- 
smith the Turks held the Muscovites at bay beneath the walls 
of Ochakov, and drove back the Austrian invaders into Transyl 
vania. Prussia, emboldened by Russia’s difficulties, now went 
so far as to invite Poland also to forsake the Russian alliance, 
and placed an armv corps of 40,000 men at her disposal. 

It was under these exceptional circumstances that the “ four 
years' Diet '' assembled (Oct. n, 17.XS). Its leaders, Stanislaw 
Reformat Malachowski, Hugo Kollontaj and Ignaty Potocki, 
the Con - were men ol character and capacity, and its measures 
stitution . were correspondingly vigorous. Within a few months 
1788 . () f j^ s assembling it had abolished the permanent 

council; enlarged the royal prerogative; raised the army 
to 65,000 men; established direct communications with the 
Western powers; rejected an alliance which Russia, alarmed 
at the rapid progress of events, had hastened to offer; declared 
its own session permanent; and finally settled down to the faucial 
task of reforming the constitution on modern lines. Put the 
difficulties of the patriots wi re commensurate with their energies, 
and though the new constitution was drafted s<% early as Decem- 
ber i 78;), it was not till May 1791 that it could safely be presented 
to the Diet. Meanwhile Poland endeavoured to strengthen Im- 
position by an advantageous alliance with Prussia. Frederick 
William II. stipulated, at first, that Poland should surrender 
Danzig and Thorn, and Pitt himself endeavoured to persuade 
the Polish minister Mi (dial Kleophas Oginski (1765-1853) that 
the protection of Prussia was worth the sacrifice. Put the Poles 
proving obstinate, and Austria simultaneously displaying a 
disquieting interest in the welfare of the Republic, Prussia, on 

1 1 Pol. gulden — 5 silber groschen. 

- At the very next Diet, 177* >, the Poles tliemselvcS reduced the 
army to 18,000 men. 


the 20th of March 1791, concluded an alliance with Poland which 
engaged the two powers to guarantee each other’s possessions 
anil render mutual assistance in case either were attacked. 

Put external aid was useless so long as Poland was hampered 
•by her anarchical constitution. Hitherto the proceedings of 
the diet had not been encouraging. The most indispensable 
reforms had been frantically opposed, the debate on the re- 
organization of the army had alone lasted six months. It was 
only bv an audacious surprise that Kollontaj and his associates 
contrived to carry through the new constitution. Taking 
advantage of the Faster recess, when most of the malcontents 
were out of town, they suddenly, on the 3rd of May, brought 
the whole question before the Diet and demanded urgency for 
it. Pelore the opposition could remonstrate, the marshal of 
the Diet produced the latest foreign despatches, which unani- 
mously predicted another partition, whereupon, at the solemn 
adjuration of Ignaty Potocki, King Stanislaus exhorted the 
deputies to accept the new constitution as the last means of 
saving their country, and himself set the example by swearing 
to detend it. 

The revolution of the 3rd of May 1791 converted Poland into 
an hereditary a limited monarchy, with ministerial responsibility 
and duermial parliaments. The liberum veto and all tin* intricate 
and obstructive machinery of the anomalous old system were 
for ever abolished. All invidious class distinctions were? done 
awav with. The franchise was extended to the towns. Serfdom 
was mitigated, preparatorily to its entire abolition; absolute 
religious toleration was established, and every citizen declared 
equal before the law . Frederick \\ illiam II. officially congratu- 
lated Stanislaus on the success of “ the happy revolution which 
lias at last given Poland a wise and regular government,” and 
declared it should henceforth be his “ chief care to maintain 
and confirm the ties which unite us.” (’obcn/J, the Austrian 
minister at St Petersburg, writing to his court immediately 
after the reception of the tidings at 1 he Russian capital, describes 
the empress as full of consternation at the idea that P<tkmd under 
an hereditary dynasty might once more become a considerable 
power. Put Catherine, still in <lifficulties,#was obliged to watc h 
in silence the collapse of her party in Poland, and submit to the 
double humiliation of recalling her ambassador and withdrawing 
her army from the country. Even when the Peace* of Jassy 
(Jan. 9, 1792) finally freed her from the Tur|j, she waited 
paticntlv for the Polish malcontents to afford her a pretext and 
an opportunity for direct and decisive interference. Shejuul not 
long to wait. The constitution of the 3rd of May bad scarce 
been signed when Felix Potocki, Scvcrin Rzewmski and Xavier 
Pranieki, three* of tin* chief dignitaries of Poland, hastened to 
St Petersburg, and there entered into a secret convention with 
the empress, whereby she undertook to restore the old constitu- 
tion by force? of arms, but at the saint; time promised to respect 
the territorial integrity of the Republic. On the 14th of May 
1792 the conspirators formed a confederation, consisting, in 
the first instance, of only ten other persons, at the little town 
of Targowiea in the Ukraine, protesting against the constitution 
of the 3rd of May as tyrannous and revolutionary, and at .the 
same time the new Russian minister at. Warsaw presented a 
formal declaration of war to the king and the Diet. The Diet 
met the crisis with dignity and firmness. The army was at once 
despatched to the frontier; the male population was rail yd to 
arms, and Ignaty Potocki was sent to Berlin to claim the assist 
anre stipulated by the treal v of the 19th of March 1791. The 
king of Prussia, in direct violation of all his oaths and promises, 
declined to defend a constitution which had never had his 
“ concurrence.” Thus Poland was left entirely to jf U8a/a 
her own resources. The little Polish army of 46,000 overthrows 
men, under Prince Joseph Poniatowski and Tadeusz the Coast! - 
Koscinszko, did all that was possible under the tution » 
circumstances. For more than three months they kept 
back the invader, and, after wjjining three pitched battles, 
retired in perfect order on the capital (see Poniatowski and 

'* On the death of Stanislaus, the Crown was to £>ass to the family 
of the elector of Saxony. 
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KosCIUSZKo). Hut the kin", and even Kollontaj, dcspaiiing 
of success, now acceded to the conledt. ration ; hostilities wetc 
suspended: the indignant officers threw up their commissions; 
the rank and file were distributed all over the country; the 
reformers lied abroad; and the constitution of the 3rd ot May* 
was abolished by the Targowieiuns as “a dangerous novelty." 
The Russians then poured into eastern Poland; the Prussians, 
at the beginning of 1703, alarmed lest Catherine should appro- 
priate the whole Republic, occupied Croat Poland; and a 
diminutive, debased and helpless assembly met ai Crodno in 
« rder, in the midst of a Russian army corps, ** to come to an 
amicable understanding " with the partitioning powers. AlUr 
Second every toneei\able means of intimidation had been 


t difficulties. On the zjth^if October 1795 Prussia in ceded to 
: the Austro-Russian partition compact ol the 3rd ot January, 
and the distribution of the conquered provinces jhi rd 
was finally regulated on the 10th of October 179O. Partition 
By tilt* third treaty ot partition Austria hail to be of Poland, 
content with Western Calicia and Southern Masovia; I79 &* 

; Prussia took Pmllachia, and the rest of Maso\ ia, with Warsaw; 
I and Russia all the rest. 

j The immediate result of the third partition was an immense 
; emigration of the more high-spirited Poles who, during the next 
ten vears, fought the battles of the breach Republic and of 
Napoli on all over Europe, but principally against their own 
enemies, the partitioning powers. They wire known as the 


Partition unscrupulously applied for twelve weeks, the second Polish legions, and were commanded bv the be t Polish generals, 
of Poland , treaty ot partition was signed at three o'clock on r.g. Joseph* Poniatovvski and Dombrowski. Only Kosciuszko 
the morning of the 23rd of September 17(13. By this pactum stood aloof, liven when, alter the Peace ol Tilsit, the inde- 
subjcctionis , as the Polish patriots called it, Russia got all j pendent grand duchy of Warsaw was constituted out of the 
the eastern provinces of Poland, extending from Livonia to central provinces of Prussian Poland, his distrust of Napoleon 
Moldavia, comprising a quarter of a million of square miles; j proved to be invincible, lie was amply justified by the course 
while Prussia got l>obr/yn, Kujavia and the greater part ol | ot events. Napoleon’s anxiety to conciliate Russia effectually 
Croat Poland, with I horn and l Janzig. Poland was now' reduced | prevented him from making Poland large and strong enough 
to one-third of her original dimensions, with a population of to be self-supporting. The grand duchy of Warsaw originally 
about three and a half millions, consisted ol about * 1850 sq. m., to which Western Calicia 

The focus of Polish nationality was now* transferred from and Cracow, about <)oo sq. m. more, wen added in 1800. 
Warsaw', where the iargowicians and their Russian patrons 1 he grand duchy was, from first to last, a mere recruit ing-grmind 
KoSduszko nM S p,!;(I supreme, to Leipzig, whither the Polish tor the French emperor, its army was limited, on paper, to 
patriots, Kos» iiis/.ko, Koiimnaj and Ignaty Potocki 30,000 men ; but in January 1812 (>3,000, and in November 
among the number, assembled from all qnartirs. From the the same year 97,000 recruits were drawn from it. The con- 
hr^t they meditated a national ri-ing, but their ignoraiu c, aitution o! the little state was dictated by Napoleon, and, 
1 atcaiUListn and -implicit y ltd them to commit blunder alter subject to the exigencies of war, was on the French model, 
biundi r. Ihe hist of such blunder-* was Koscm-Wos mission Equality belore the law, absolute religious toleration and local 
to Pans, m January 1701- He was full of the idea of a league autonomy, were its salient features. 'The kin" ol Saxunv as 
oi republics against the league ol sovereign** ; but he was un iw ov grand duke, took the initiative in all legislative matters*" but 
that the Jacobins tlunwlvvs ware alreadv considering the be-u the administration was practically controlled by the French, 
mode of detaching Prussia, Poland's worst enemy, from the ^ N j» ^ 

anti-Fren »4 coalition. With a hypocrisy worthy ol the diplo- ; The Congress Kingdom, The (band Duchy of 

macy of “ the tyrants," the committee of public safety (Iceland | Warsaw perished with the Grand Army 111 the retreat from 
that it. could not support an insurrec tion engineered by arislo- j Moscow in 1812. The Polish troops had taken a prominent 
erat^, and Kosciuszko returned to Leipzig empty-handed. The ; part in the invasion of fi.us.da, and their share in the plundering 
next Blunder ot the Polish relugees was to allow themselves to be ■ of Smolensk and of Moscow had intensified the racial hatred 
drawn into a premature rising l>\ certain Polish offu ers in Poland ; lelt lor them In the Russians, Those of them who' survived 
who, to prevent the incorporation of their regiments in die ‘ or escaped the disasters of the retreat lied bdnre the tsar's army 
Russian army, openly revolted and led their troops from Warsaw and followed the fortunes of Napoleon in 181 3 and iSi.j. The 
to ( 'raqpw. Kosciuszko himself condemned thvir hastiness; Russians occupied Warsaw on the 18th of Februarv 181; and 
liut, when^the Russian troops began to concentrate, his feelings overran the grand duchy, which thus came into their possession 
grew too strung lor him, and early in April he himself appeared by conquest. Some of "the Poles continued to hope 
at Cracow. In an instant the mutiny became a revolution, that Alexander would remember his old favour lor 4/e * fliM,<?r/ 
ihe details of the heroic but Useless struggle will be found else- them, and would restore their kingdom under his* 1 ”* Potand 
where (see Kosciuszko, Koi.j.oxtaj, Potocki, Ignaty, Dom- own rule. Nor was the tsar unwilling to encourage their 
ukowski). Throughout April the Polish arms were almost delusion, lie himself cherished the desire to re-establish 
universally suceesslul. The Russians were defeated in more the kingdom for his own advantage. As early as the M th of 
than one pitched battle ; three-quarters of the ancient territory | January 1813 he wrote to assure his former favourite and eon 
war, recovered, and Warsaw and Vilna, the capitals of Poland iidant, Prince Adam Czartoryski, Ihat, “Whatever the Poles 
and Lithuania respectively, were liberated. Kosciuszko was do now* to aid in my success, will at the same time serve to 
appointed dictator, and a shprerne council was established forward the realization of their hopes.’* Put the schemes of 
to assist him. The first serious reverse, at. Szczekoeiny Alexander could be carried out only* with the co-operation 

(June. 5), was more than made up for by the successful delcnce of other powers. They refused to consent to the annexation of 

of Warsaw against the Russians and Prussians (July 9 to Saxony by Prussia, and other territorial arrangements which 
Sept bj; but in the meantime the. inveterate lawlessness of ( would have enabled him to unite all Poland in his The Con- 

the Poles had as>ert^d itself, as usual, and violent and ceaseless i own hand. By,. the fm.il ai t of the Cun m ess of gre&s 0 / 

dissensions, both in the supreme council and in the army, i Vienna, signed on the 9th of June 1813, Poland was Vienna - 
neutralized the superhuman efforts of the unfortunate but still | divided between Prussia, Austria and Russia, with one trifling 
undaunted dictator. The death-blow to the movement was \ exception: t'racow with its population ol (>j,ooo was erected 
the disaster of Muciejowirc (Oct. 10), and it expired amidst the into a republic embedded in Galicia. Posen and Gnesen, with 
< ui nag£ of J toga (Q< t. 29), though the last 1 olish arm^ cotps a population of 810,000, were left to Prussia. Austria remained 
did not*capitulate till the jbth of November. \et all the gloiy in possession of Galicia with its 3,300,000 inhabitants. Lithuania 
uf tbe’bittcr .si niggle was with the vanquished, and if the Poles, and the Ruthcnian Palatinates, the spoil of former partitions, 
to thC'last, had shown themselves children in the science of continued to be incorjiorated with kusskt. The remnant was 
government, the^ had at lea^t died 011 the field of lx it 1 le like Lunstitiited as the so-called ( ongress Kingdom under the 
men. dhe greed of the three partitioning powers very nearly emperor of Russia as king (tsar) of Poland. Jt bad been stym- 
ied to a rupture between Austria and Prusda ; butnlie tact «■ lated by the, Final Act that the Poles under foreign rule should 
and statesmanship of the empress of Rm -ia finally adjusted all be endowed with imtifcutions to preserve their national existence 
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according to such forms of political existence as the governments 
to which they belong shall think fit to allow them. 

Alexander, who Juid a sentimental regard for freedom, so 
long as it was obedient to himself, had promised the Poles a 
The New constitution in April 1815 in a letter to Ostrov- 
Poiish Con- skiy, the president of the senate at Warsaw'. His 
IMS** 0 "' P Iom ' Sl ’ w;ls publicly proclaimed on the 25th of 
May, and was reaffirmed in the Zamok or palace at 
Warsaw and the cathedral of St John on the 20th of June. 
The constitution thus promised was duly drafted, and was 
signed <>n the 30th of November. It contained 165 articles 
di\ ided under seven heads, lhe kingdom of Poland was 
declared to be united to Russia, in the person of the Isar, as 
a sepai ate political entity. The kingdom was the Congress 
kingdom, for the vague promises of an extension *to the east 
which Alexander had made to the Poles were never fulfilled. 
Lithuania and the Ruthenian Palatinates continued to be 
incorporated with Russia as the Western Provinces and were ; 
divided from the Congress kingdom by a customs barrier till | 
the reign of Nicholas I. The kingdom’ of Poland thus defined ' 
was to have at its head a lieutenant of the emperor ( namiesUiik ), 1 
who must be a member of the imperial house or a Pole. The 
first holder of the office, General Zajonczek (1752-1826), was 1 
a veteran who had served Napoleon. Roman Catholicism was 
recognized as the religion of the state, but other religions were 
tolerate 1 . Libert v of the Press was promised subject to the 
Passing of a law to restrain its abuses. Individual liberty, the 
use ot the Polish language in the law courts, and the exclusive 
employment of Poles in the civil government were secured by ' 
the constitution. The machinery of government was framed 
of a council ot state, at which the imperial government was 
represented by a commissioner plenipotcntiarv, and a Diet 
divided into a senate composed of the princes of the blood, the 
palatines and councillors named for life, and a house of minlii 
elected tor seven years, 77 chosen by the “ dietines ” of the ! 
nobles, and 51 by the commons. The Diet was to meet every 1 
other year for a session of thirty days, and was to be renewed 1 
by thirds every two years. Poland reamed its flag, and a ‘ 
national army based on that which had been raised bv and had 
fought for Napoleon. The command of the armv was given 
to the emperor’s brother Constantine, a man of somewhat 
erratic character, who did much to offend the Poles by violence, 
but also a good deal to please them by bis marriage with Johanna 
Grudzinska, a Polish lady afterwards created Princess Lowicz, 
for whose sake he renounced his right to the throne ol' Russia 
(see Constanti nk Pavi.ovu ii). 

The Diet met three times during the reign of Alexander, in 
1818, in TS20 and in 1825, and was on all three occasions opened 
by the tsar, who was compelled to address his subjects in French, 
since he did not speak, and would not learn, their language. 

It is highly doubtful whether, with the best efforts on both sides, 
a constitutional government could have been worked by a 
Russian autocrat, and an assembly of men who inherited the 
memories and characters of the Poles. In fact the tsar and the 
Diet soon quarrelled. The Poles would not abolish the jury to 
please the tsar, nor conform as be wished them to do to ’the 
Russian law of divorce. Opposition soon arose, and as Alexander 
could not understand a freedom which differed from himself, 
and would not condescend to the use of corruption, bv which 
the ancient Polish Diets had been managed, h& was driven to 
use force. The third session of the Diet 13II1 of Mav to 13th 
of June 1825 — was a mere formality. All publicity was sup- 
pressed, and one whole district was disfranchised because it 
persisted in electing candidates who were disapproved of at 
court. On the other hand, the Poles were also to blame for 
the failure of constitutional government. They would agitate 
by means of the so-called National Masonry, or National 
Patriotic Society as it was afterwards called, for the restoration 
of the full kingdom of Poland. 'The nobles who dominated the 
Diet did nothing to remote the most crying evil of the country— 
the miserable state of the peasants, who had been •freed from 
personal serfdom by Napoleon in 1807, but W'ere being steadily j 


driven from their holdings by the landlords. In Spite of the 
general prosperity of the country due to peace, and the execution 
of public works mostly at the expense of Russia, the state of 
# the agricultural class grew, if anything, worse. 

Yet no open breach occurred during the reign of Alexander, 
nor for five years after his death in 1825. The Decembrist 
movement in Russia had little or no echo in Poland. On the 
death of Zajonczek in 1826, the grand duke Constantine be- 
j came imperial lieutenant, and his administration, The Grand 
though erratic, was not unfavourable to displays Duke Con* 
of Polish nationality. The Polish army had no atanttna. 
share in the Turkish War of 1829, largely, it is said, at 
the request of Constantine, who loved parades and thought 
that war was the ruin of soldiers. No attempt was made to 
profit by the embarrassments of the Russians in their war with 
Turkey. A plot to murder Nicholas at his coronation on the 
24th of May 1829 was not carried out, and when he held the 
fourth Diet on the 30th of May 1830, the Poles made an osten- 
tatious show of their nationality which Nicholas was provoked 
to describe as possibly patriotic but certainly not civil. Never- 
theless, he respected the settlement of 1815. In the meant me 
the Patriotic Society had divided into a White or Moderate 
party and a Red or Extreme party, which was subdivided into 
the Academics or Republicans and the Military or Terrorists. 
The latter were very busy and were supported* by the Roman 
Catholic ( hurch, which did little for the Prussian Poles and 
nothing for the Austrian Poles, but was active in harassing the 
schismatical government of Russia. 

lhe outbreak of the French Revolution in 1830 and the 
revolt of Belgium produced a great effect in Poland. The spread 
of a bclui, partly justified by the language of Polish 
Nicholas, that the Polish army would be used to Rising ot 

coerce the Belgians, caused great irritation. At last, 1 830 ' 

on the 29th of November 1 830, a military revolt took place in 
Warsaw' accompanied by the murder ol the minister of war, 

11 auke, himself a Pole, and other loyal officers, ’ftic extra- 
ordinary weakness of the grand duke allowed the rising to gather 
strength. He evacuated Warsaw and finally left the country, 
dying at Vitebsk on the 27th of June 1831 (see Constantine 
Pavlovich). The war lasted Iroin Januarv till September 1831. 
lhe lact that the P(»les possessed a well-drilled armv of 23.800 
loot, 6800 horse and 108 guns, which they were able to recruit 
to a total strength ol 80.821 men with 158 guns, gave solidity 
to the rising. lhe Russians, who had endeavoured tfl over- 
awe Europe by the report of tlieir immense military power, 
had the utmost difficulty in putting 114,000 men into the field, 
vet in less than a year, under the leadership of Dicbitsch, and 
then of Paskevieh, they mastered the Poles. On the political 
and administrative side the struggle of the Poles was weakened 
by the faults which had been the ruin of their kingdom — 
faction pushed to lhe point of anarchy, want of discipline, 
inlrigue and violence, as shown by the abominable massacre 
which took place in Warsaw when the defeat of the army was 
known. The Poles had begun lw protesting that they only 
wished to defend their rights against the Isar, but they soon 
proceeded to proclaim his deposition. Their appeal to the 
powers of Europe for protection was inevitably disregarded. 

When the Congress Kingdom had been reconquered it was 
immediately reduced to the position of a Russian province. 
No remnant of Poland's separate political existence Poland a 
remained save the minute republic of Cracow*. Russian 
Enable to acquiesce sincerely in its insignificance, Pro\lnce. 
and even unable to enforce its neutrality, Cracow was a 
centre of disturbance, and, after Russia. Prussia, and Austria 
had in t 8*6 agreed to its suppression, was finally occu- 
pied by Austria on the 6th of November 1848, as a consequence 
of the troubles, more agrarian than political, which convulsed 
Galicia. The administration established by Nicholas I. in 
Russian Poland was harsh and a idled avowedly at destroying 
the nationality . and even the language of Poland. The Polish 
universities of W T arsaw and Yilna were suppressed, and the 
students compelled to go to St Petersburg and Kiev. Polish 
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recruits were distributed in Russian regiments, and the use of 
the Russian language was enforced as far as possible in the civil 
administration and in the law courts. The customs barrier 
between Lithuania and the former Congress Kingdom was 
removed, in the hope that the influence of Russia would spreacl 
more easily over Poland. A very hostile policy was adopted 
against the Roman Catholic Church. Hut though these measures 
cowed the Poles, they failed to achieve their main purpose. 
Polish national sentiment was not destroyed, blit intensified. I 
It even spread to Lithuania. The failure of Nicholas was in ! 
good part due to mistaken measures of what he hoped would j 
be conciliation, lie supported Polish students at Russian | 
universities on condition that they then spent a number of | 
years in the public service. It was the hope of the emperor 
that they would thus become united in interest with the Russians. 
But these Polish officials made use of their positions to aid 
their countrymen, and were grasping and corrupt with patriotic 
intentions. The Poles in Russia, whether at the universities 
or in the public service, formed an element which refused to 
assimilate with the Russians, fn Poland itself the tsar left 
much of the current civil administration in the hands of the 
nobles, whose power over their peasants was hardly diminished 
and was mi-used as of old. The Polish exiles who filled Lurope 
after 1830 intrigua-d from abroad, and maintained a constant 
agitation. The stern government of Nicholas was, however, 
so far effective that Poland remained quiescent during the 
Crimean War, in which many Polish soldiers fought in the Russian 
arms'. The Russian government felt safe enough to reduce 
the garrison of Poland largely. It was not till 1863, eight years 
after the death of tin* tsar in 1855, that the last attempt of 
the Pules to achieve independence bv arms was made. 

The rising of 1803 mav without injustice be said to be due 
to the more humane police of the tsar Alexander II. Exiles 
were allowed to return to Poland, the Church was 
l onZT l ° a P rn pRi‘ lt0f l* the weight of the Russian administration 
° “ m was lightened, police rules as to passports were 

relaxed, and the Poles were allowed to form an agricultural 
societv and to meet* for a common purpose for the first time 
afterrfiianv vears. Poland in short shared in the new era of milder 
rule which began in Russia. In April 1856 Alexander II. was 
crowned king in the Roman Catholic cathedral of Warsaw, 
and addressed a flattering speech to his Polish subjects in French, 
for he too could not speak their language. Ilis warning, No 
nonsense, gentlemen " (Point de reveries , Messieurs), was taken 
in verv ilPpart, and it was perhaps naturally, but beyond question 
most unhappilv. the truth that the tsar’s concessions only served 
to encourage the Poles to revolt, and to produce a strong Russian 
reaction against his liberal policy. As the Poles could no longer 
dispose of an army, they were unable to assail Russia as openly 
as in 1830. They had recourse to the so-called “unarmed 
agitation,” which was in effect a policy of constant provocation 
designed to bring on measures of repression to be represented 
to Europe as examples of Russian brutality. Ihcy began in 
i860 at the funeral of the widow of General Sobinski, killed in 
18*30, and on the 27th of Februarv 1801 they led to the so-called 
Warsaw' rnussiu res, when the troops fired on a crowd which 
refused to disperse. The history of the agitation which cul- 
minated in the disorderly rising of 1863 is one of intrigue, secret 
agiftxtion, and in the end of sheer terrorism by a secret society, 
which organized political assassination. The weakness of the 
Russian governor, General Gorchakov, in 1861 was a repetition j 
of the feebleness of thh.Grand Duke Constantine in 1830. He ! 
allowed the Poles whfc organized the demonstration of the 
27th of February to form a kind of provisional government. 
Alongside of such want oi firmness as this were, however, to be 
found such measures of ill-timed repression as the order given in 
i860 to the agricultural society not to discuss the question of the 
settlement of the peasants on the land. Concession and repres- 
sion were employed alternately. The Poles, encouraged by the 
one and exasperated bv the other, finally broke into Jhe partial^ 
revolt of 1863- -r8(«0j It was a struggle of ill-armed partisans, 

who were never eveiwiumcrous, against regular troops, and was 


marked by no real battle* The suppression of the rising was 
followed by a return to the hard methods of Nicholas. The 
Polish nobles, gentry and Church — the educated classes generally 
— were crushed. It must, however, be noted that tine class 
of the measures taken to punish the old governing part of the 
population of Poland has been very favourable to the majority. 
The peasants were freed in Lithuania, and in Poland proper 
nint h was done to improve their position. The Russian govern- 
ment has benefited by their comparative prosperity, and by the 
incurable hatred they continue to feel for the < lasses which were 
once their oppressors. The national history of Poland doses with 
the rising of 1863. (iy n.) 

Brm.iooRAPHY. — The best general history of Poland is still Jd/.ef 
S/ujski's monumental History of Poland according to the latest inves- 
tigations (4 voU., Pol., Lemberg, 1803 iiSoo), a work which has all 
the authoiity ot careful criticism and easy scholarship. It adopts, 
throughout, the conservative-monarchical standpoint. Szujski’s 
book has superseded even Joachim Lelewel’s learned History of 
Poland (Pol., Brussels, 1837), of which there are excellent French 
(Paris, 1844) anil Herman (Leipzig, 1S4O) editions. The best ion- 
temporary general history is August Sokolowski' Illustrated History 
of Poland (Pol., Vienna, 180O icjoo). I lie best independent German 
history of Poland is, on the whole, Koepell (Ku hard) and Caro's 
(Jakab) (•ethuhte Pulens (Hamburg and Gotha, 1 8 jo-1888). 
Scholars desiring to explore lor themselves the sources ot Polish 
history from the nth century to the jSth have immense fields of 
research lying open before them in the Ada historic a res ^rstas 
Potomac illastrantia (1878, Ac.), the Su if foies tenon polonicamtn 
(1872, Ax ), and the II 1 stomal hisseitatmns (Pol., 187 j, Ac.), all three 
collections published, under the most careful editorship, by the 
University ot Ciacow. To the same older belong Ludwik Link 1 l’s 
Pontes tet am tolonu at urn (Lend a rg t 1901, Ac.), and the innumerable 
essays and articles in 7 he Historical Quarterly Rvcieiv of Poland (Pol., 
Lemberg, 1887, Ac.). The soundest history of Lithuania, before its 
| union vsith Poland, is still LelewePs History of l ithuania (Pol., 

! Leipzig, 1839), ot which a French translation was published at Paris 
in 1801. Proceeding to the earlier history ot Poland, LelewePs 
Poland in the Middle As;es (4 vols., Posen, 1840-1831) is si ill a 
standard work, though the greatest authority on Polish antiquities 
is now Tadeiisz \\ op n chnw-.ki, who unites astounding learning 
with a perfect style. His 11 istot ual Shell lies of the Plerenlh Century 
(Pyl., Cracow, 1904) is a very notable work. Karol S/ajnoeha's 
great monograph, pistlv described as “ a pearl of historical litera- 
ture/* Jad:cii;a and Jatfu'llo (f vols., Lemberg, 1801), the result of 
twelve year-* ot exhaustive study, is our best authority on the first 
union between Poland and Lithuania. On the other hand, his 
Hnleslaus the Paid, cm. (Lemberg, 1839) would now be lonsidered 
too romantic and picturesque. 'I lie, relations between Poland, 

: Prussia and Livonia are adequaP-lv dealt with by two sound German 
j books, Theodor Schiemann's Russland, Polen und l.trland his ins 
Xl'flf . Juhrhundcrt (Berlin, 1883 1S87) and Max Perlbaeh’s Preus- 
sisrh pnlnische Studien (Halle, 18S0). A good guide to the history 
of the Jagiellonii period, 138(1-1372, is also Adolf Paw inski’s Poland 
in the nth < (.duty (Pul., Warsaw, iNS^ 18S0). (_>! the numerous 

works relating to the reign ot the heroic Stephen B.ilhory, 1375 
1586, Ignaty | anicki’s Ada historic a res qe&tus Stephani Bathorei 
illustrantia (Cracow, i8M), and Paul Picrling’s Un atlntra^e ponti- 
fical e ntre la J\doi^ne el la llussie /,AV— zy.S’.a (Brussels, 1890) can be 
recommended. The best Polish work on the subject is Winectity 
j Zakrzewski's The Rei^n of Stephen liathnrv (Pol., Cracow, 1887). 

| Of the books lelating to the Polish Va as the most notable is Szaj- 
I nucha’s / ton Years of our History , /C> /(> -i0 /<V (Lemberg, TS05), 

j which deals exhaustively with the little known but remarkable 
1 attempt, (the last practical attempt ot its kind) ot Ladislaiis IV. to 
abolish the incurably vicious Polish constitution. Another lirst- 
class work, relating to the same period and dealing specifically with 
the mode ot warlafe of heron Poland, is J bzef Tretiak's History 
of the War of Choi tin (Pol., Lemberg, 1893). For works relating to 
the Sobieskian, Saxon and Part it tonal periods of Polish history, 
the reader is referred to the bibliographical notes appended to the 
biographies of Jifhn III., king of Poland, Michal Czartoryski, Stanis- 
laus 11 ., Tadeiis/ Andrzej Koscinszko, Jdzef Poniatow’ski, and the 
other chief actors of these periods. But Ihe following additional 
authorities should also be noted, (r) Lelewel’s History of the Reii^n 
of Stanislaus Augustus (Bob, Warsaw', rS$r; Fr. ed., Paris, 1839); 
the book is important as being based on unpublished memoirs in the 
exclusive possession ot the author’s family. (2) Materials for the 
History of the last century of the Republic , by S. Korw in (Cracow, 
1890). (3) Die let etc pnlnische Konu^swahl, by Szyrnon Askenazy 

(Cracow, 1882 1886). (4) The extremely valuable Prince Repnin 

in Poland by Aleksander Kraushar (Warsaw, 1900), one of the most 
thorough of contemporary Polish historians. Innumerable are the 
works relating to the partitional period Perhaps the best of all 
is Walery Jan Kalinka's great work in tour volumes, Der vierjdhvi%c 
pnlnische Reichstaq (ty-rlin, 1890 -1898). Kalinka is, however, far 
too severe upon the patriots and much too indulgent towards 
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King Si.Liiislaus. Albert SortTs La Question d'Orient au XVIII'. 
sit'd? (Paris, 1.SS9) K lucid and accurate, but somewhat superficial. 
Wolfgang Michael’s 1 . uplands Stellung zur ersten Teilung Patens 
(Hamburg, i8«>n) is of especial interest to Englishmen. Maryan 
Dubiecki's Karol Prozor (Pol., Cracow, 1897) shows with what 
self-sat 1 ’.lit mg de\ution the gentry and people supj)orted Kosciu- ’ 
szko’s ri ung. For more complete bibliography see Jb/ef Kor/eniow- 
ski's Catalogue adunun et doc urn nit arum res gedas Pulotuae ilhts- 
tvantiiim (Cracow, 1 889) , and Ludwik Finkel’s Bibliography of Polish 
History (Pol., Lemberg, 1891). For the period 1815-iSo^ see also 
N. A. Dasg 7 tic Russian (lorcnnnnit in Poland (London, 1807); 
Theodoi Schietnann, Russland untcr Kaiser Xiholaus vol. i. 
(Berlin, ic)o.|) 

POLISH LlTERAlCKK 

The Polish language belongs to the western branch of the ! 
Slavonic tongues, and exhibits the closest, affinities with the 
Czech or Bohemian and Lusatian YVendish. Unlikt the people | 
of other Slavonic countries, the Poles are comparatively poor 
in popular and legendary poetry, but such compositions un- 
doubtedly existed in early times, as may be seen by the writings 
of their chroniclers; thus Callus translated into Latin a poem 
written on Bolestuus the Brave, and a few old Polish songs are 1 
included in Wojcicki's Library of Ancient Writers . A great deal 
of the early literature written in Poland is in Latin. The earliest , 
specimen of the Polish language is the so-called Psalter of Queen 
Margaret, discovered in 1826 at the convent of St Florian. The 
date ol the manuscript appears to bo the middle of the 14th 
century, and probably in its present form it isonlv a copy of a 
much older text; there is also a translation of the fiftieth psalm ; 
belonging to the 1 3th century. 1 The anc ient Polish hymn or war- 
song, Riesti Boga Roihica . was an address to the Virgin, sung by 1 
the Poles when about to fight. The oldest manuscript of this j 
production is dated 1408, and is preserved at Cracow. By a ! 
legend which subsequently grew up the composition of it was ; 
assigned to St Adalbert. John Lodzia, bishop of Posen from i 
1345 to 134b, composed several religious songs in Latin. I 

The next monument of Polish literature to which we coine is , 
the Bible* of Queen Sophia or Bible of Szaroszpatak. it is im- 
perfect, and only contains the early books, viz. the Pentateuch, 1 
Joshua, Ruth and Kings; there are, however, fragments of three 
others, it is said to have been written for Sophia, the fourth | 
wife of Jagielto, about the year 1455. It has been edited with 
great care bv Mateeki. Five religious songs in Polish dating j 
from the 15th renturv have been preserved ; they are ascribed 
to Andrew Slopuchowski, prior of the monastery of the Holy 
Cross on Lysa Gbra. There is also the fragment of a hymn in j 
praise of \\ vcliffc. To these fragments may be added the pra\ er- 
bonk of a certain Waehiw, a sermon on marriage, and some i 
Polish glosses. These are all the existing memorials of the Polish 
language before the jotli century. 

Perhaps a lew words should be said concerning the writers 
in Latin. Martin Callus lived in Poland between 1110 and 1135. 

From his name he has been supposed by some to 
Chronicles been a Frenchman or Walloon, and we must 

remember that Poland swarmed at that time with 
foreign ecclesiastics. LelcwcL the Polish historian, considers 
that it is merely a translation into Latin of some such 
name as Kura , signifying “a fowl.” Others suppose him to 
have been an Italian, or a monk from the convent of St (rail in 
Switzerland, lie has plenty of legends to tell us, and writes 
altogether in a poetical style, so that his prose seems to hill 
into rhythm unconsciously. TTis quotations f*>m the classics, 
Sallust, Lucan and others, show the extent of his reading. 
Gallus w as followed by Matthew Cholewa and Vincent Kadlubek, 
two bishops of Cracow, and Bogulal or Boguehwal (Gottlob), 
bishop of Posen, who all used Latin. The work of Kadlubek 
is more ornate in diction than that of Bogufal,and for a long time 
enjoved great popularity. He was born in 11 bo, educated at 
the university of Paris, and died in Poland in 1223 as a Cistercian 
monk. His Latin, like that of Gallus, is far from classical, 
but he writes with spirit and throws a good deal of light upon 

1 The Psalter is called after Margaret, the first wife of King ! 

Louis, who died in T349, by a men* conjecture. Cato thinks it . 
more probable that the book belonged to Mary, his daughter. I 


the events of his time. The education of the country was wholly 
in the hands of the ecclesiastics, many of whom were foreigners. 
In this way we must explain the great prevalence of the Latin 
language. Such a system would be sure to stifle all national 
* outgrowth, and accordingly # wc have among the Poles none of 
those early monuments of the language which other countries 
boast. For instance, there are no bdini or legendary poems, 
such as are found among the Russians, although many passages 
in the ancient chroniclers from their poetical colouring seem to 
lie borrowed from old songs or legends, and the first verses of 
some of these compositions have been preserved. Mention 
may here be made of other chronic lers such as Martin the Pole 
(Polonus), who died in 127(1 or 1*280, and Jan of Czarnkow, who 
died in 138c;; the latter was the historian and panegyrist of 
Casirnir the Great. With the reign of Casirnir 111 . (1333 1370) 
must be associated the statutes ol Wislica. Jadwiga, the wife 
of jagielto, was mainly instrumental in creating the university 
of Cracow, which received a charter in 1364, but did not come 
into effective existence till its reconstitution in 1400. in this 
institution for many years all the great men of Poland were 
trained — among others Gregory of Sanok, Dltigosz and Copernicus. 
Casirnir the Great mav be said to have laid the foundation of 
this university. Having obtained the consent of Pope Urban V., 
he established at Cracow a stadium generate cyi the model of the 
university of Bologna. It consisted of three faculties — Roman 
law, medicine and philosophy. But the aristocratic youth still 
preferred frequenting the universities of Prague, Padua and 
Paris, and accordingly the newlv founded stadium languished. 
Jadwiga, however, obtained from Boniface IX. permission to 
create a new chair, that of theology ; and the university of Cracow 
was remodelled, having been reorganized on the same basis 
as that of Paris. Another university was founded later at Vilna 
In Batory, and one at Zaniosc bv the chancellor Zamovski. 
There were also good schools in various places, such as t*hc 
Collegium Luhranskicgo of Posen and the school of St Mary at 
Cracow. In the year 1474 a press was set up in the Alter city, 
where Gunther Zainer printed the first book. The first press 
from which books in the Polish language appeared was that of 
Hieronymus Wietor, a Silesian, who commenced publishing in 
1515. A few fragments printed in Polish had apj>eared before 
this, as the Lord's Prayer in the statutes of the bishops of Breslau 
in 1475, th ( ‘ storv of Pope Urban in Latin, German and Polish 
in 1505, Nr. ; but the first complete work in the Polish language 
appeared from the press of this printer at Cracow in 152^, under 
the title, Speeches of the HVsr King Solomon. The translation 
was executed by Jan Knszvcki, as the printer informs us in 
the preface, and the work is dedicated to Anna Wojnicka, the 
wife of a castellan. Tn 1522, a Polish translation of Ecclesiastes 
appeared from that press, and before the conclusion of that year 
The Life of Christ , with woodcuts, translated into Polish by 
Balthasar Opec. Many other presses were soon established. 
Printers of repute at Cracow\ during the lOth and beginning of 
the j 7th renturv, were Svbeneicher and Piotrknwc/yk. 

Little as yet had been produce^ in Polish, as the chroniclers 
still adhered to Latin; and here mention must be made ol jYm 
Dlugosz, w ho called himself L onginus. He was bishop 
ol Lemberg, the capital of Galicia, and has left us a very D URO * 2 ' 

valuable history which has merits of style and shows considerable 
research. So anxious was Dlugosz to make his work as perfect 
as he could that he learned Russian so as to be able to read the 
Chronicle of Nestor. The best part of his book is that which 
treats of the period between 1386 and T480. About 1500 was 
written an interesting little work entitled “ Memoirs of a Polish 
janissary " ( Pamietnihi ianezara polaka). Although written 
in the Polish language, it was probably the production of a 
Serb, Michael Constant inovich of Ostrovitza. He was taken 
prisoner by the Turks m 1455 and served ten years among the 
janissaries, after which he escaped into Hungary. About 
this time also flourished Nicholas Cfipernirus, a native of Thorn, 
one of the % few Poles who have made themselves known beyond 
The limits of their country. 

The Pole* call the period between 1548 «md 1606 their golden 
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age. Poland was the great land of eastern Europe, and owing | sonnet to the Poles. This species of poetry was afterward to be 
to the universal toleration encouraged bv the government, i carried to great perfection by Miekiewicz .and Gaszynski. 
Protestantism was widely spread. Many of the chief nobility j Szymonowicz (155.1 1024) was a writer of good pastorals, 
were Calvinists, and the Soeini came to reside in the country. # Although they are imitated from classical writers, he has 
All this, however, was to pass awav under the great Jesuit re- introduced many seems of national life, which he 


Kochtmow 

ski. 


action. At Rakow in Poland was published the catechism of 
the Socinian doctrines in 1605. The Jesuits made their appear- 
ance in Poland in 1564, and soon sueeeeded rn getting the 
schools of the country into their hands, besides extirpating the 
various sects of Protestants, thev abo busied themselves with 
destroying the Greek Church in Lithuania. Latin poetry was 
ouiti\ated with great success by Clement Janieki ( 1 5 1 <»- 1544), 
but the earliest poet of repute who wrote in Polish is Rei of 
Nagtowiee (1505 1560V Alter a s(»mewhat idle youth he betook 
himself to poetrv. He was a Pro test an 1 , and among other 
religious works translated the Psalms. His best work was 
/ic'ierciadio albo zvivoi poczchvc^o tziozei t ko (‘’The Mirror or 
Life of an Honourable Man")- a somewhat tedious didactic 
piece. He was also the author of a kind of play— a invstery 
we nuv t rm it, and productions of this sort seem to have been 
common m Poland # fr«*m a verv etrlv time- entitled Life of 
Joseph m L»vpt. This piece is interesting merely from an 
antiquarian point < «f view; there is but little poetrv in it. It 
teems with anachronisms; thus we have nuntion of the mass 
and org.ms, and ab-o of a German servant. Lucas Goinirki 
(1^27 -1603) wrote manv historical works, and Ihvorzanin 
polski. . n imitation of the CoiieQar.o of Casti-linne. 

Jan Roehanowski 1 (1540 15X4). called the prince of Polish 
poets, came of a poetical family, having a brother, a cousin 
and a nephew who all enriched the literature of 
their 1 ountry with some productions. Kochanowski 
studied for some time at the universitv of Padua, 
and alho n sided in Paris, where Ik* nude the acquaintance of 
Rousiird. Returning to Poland, he became in 1564 secretary 
to Sigismund Augustus. He has leit The Game of Chess, 
an iinit utT m of Vida, and Pcoporzec albo h»dd prusU (“The 
.Standard or Investiture of Prussia"), while he describes the 
fealty done by Albert of Prandenburg to Sigismund Augustus. 
He cJ.so executed a translation of the Psalms, lie wrote a 
play a piece of one ad, with twelve scenes — The Despatch 
of the Greek Ambassadors. It is written in rhymclcss five foot 
i imbies, aniV is altogether a product of the Renaissance, 
reminding us of some of the productions ot George Puehanan. 
Rhyim? is employed in the choruses only. It was acted 
011 the ntTirriage of t he chancellor Jan Zaniovski with Christine 
RadziwiH. in the presence of King Stephen and his wife, 
at Ujazdowo near Warsaw in 157X. The poet's most popular 
work, however, is his 7 'reny or “ Lamentations/’ written 
on the death of his daughter 1 Ysula. These beautiful elegies 
have been justly praised by Miekiewicz: they are enough to 
raise Koehanowski far above the level of a merely artificial 
poet, besides poems in Polish, he also wrote some in Katin. 
It will be observed that we get this double-sided authorship 
in manv Polish writers. Th^v composed for an exelusiv * and 
learned circle, certainly not for t lie Jew, the German trader of 
the town, or the utterly illiterate peasant. It may be said 
with truth ot Koehanowski that, although the form ot his poetrv 
is classical and imitated from classical writers, the matter is 
Polkh, and there is much national feeling in what hi* has left 
us. Mention ipujU also be marie of his epigrams, which he styled 
“ '[’rifles " (Fniszfaf); they are full of spirit and geniality. Stan- 
islaus Grorhnwski (1554-1612) was a priest; but his poetry 
is of little merit, although he was celebrated in his time as a 
writer of panegcri* s. His satire liabic K oio { “T ‘he Women's 
Circle’ ) gave offence on account of its personalities. A great 
partisan of the ('at holies in the time of Sigismund 111 . was 
Caspar Miasknwski. whose Waletn Wiosz zonoicska ( ‘Earewell 
to his Native Counttfy’) deserves mention. Szarzynski, who 
died young in 1 584V deserves nothx as having introduced the 

1 His collected woil:-. wire printed in 1 1 : th«y *cre man\« 

times reprinted, the Ix -u t .1 1 1 1* >n In mg that of Warsaw (j vols., 
1884). Hi s life was written L * 1’; yborow.-ki (Posen, 1S57). 
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describes with much vigour. Among the best are 
“The J. overs/’ “'file Reapers/’ and “'The ('eke" 

(Kofacz). Miekiewicz is very loud in his prais«*, and considers 
him one of the best followers of Theocritus. The condition, 
however, of the Polish peasants was too miserable to admit 
of their being easily made subjects for bucolic pm in. 
'There is an artificial air about the idylls ol Sz\ niop.ow 10Z 
which makes one feel too keenly that they are productions 
of the Renaissance; one of their best leatiiris is the humane 
spirit towards the miserable peasantry whi< h the\ every- 
where display. Another excellent writer ot pastorals was 
Zimurowie/, a native of Lemberg, who died at the early 
age of twentv-five. Some of his short lyrics are very elegant, 
and remind 11s of Herrick and Carew— c.g. that beginning 
“ Ckochana LomeUnto ! Cicbie nie prosze o lotoA Another 
writer of pastorals, but not of equal merit, wa ■ Jan Gawinski, 
a native of (Yaeow. Some good Latin poetry was written bv 
Casimir Surhicwski, better known in llu; west of Europe as 
Sarbievius (d. 1640). lie was considered to 1 . *ve approached 
Horace in<»n* nearly than anv other modern poet, and a gold 
medal was given him by Pope Lrban VII I. Marlin Kromcr 
(1512--15X1)) wrote a history of Poland in tlurty books, and 
another volume, giving a description of the ('ountry and its 
institutions both in Latin. The history is written in an easy 
style and is a work of great merit. A poet of some importance 
was Sebastian fabian Klonowiez (1545 1602), who latinized 
his name into Accrues, Kim being the Polish for maple, and 
wrote in both Latin and Polish, and through his inclination 
i.» reform drew down on himself the anger of th<* clergy. Some- 
limes he is diwctipl ivc, as in his Polish pocin entitled /'/A- (“ The 
boatman ’), in which he gives a detailed account of the scenery 
• >n tdio banks of the Vistula. There is some pm try in this eom- 
jK>sitii)n, but it alternates with vi ry prosaic details. In another 
piece, A dun Aa;: ia. in Latin, he ilesciibes the beauties of Galicia. 

nally lie i. didactic, as in Worek Judaszow (“The Pag 
uf judas") and l ictoriu deonim , where, under the allegory of 
'he gods of Olympus, he represents the struggles ol parties 
in Poland, not without severely satirizing the nobility and 
ecclesiastics. A curious work called Quincunx , written by 
Orzcchowski (1515-1566), is concerned with religious polemic's. 
Andrew Modrzewski, a Protcstanl, in his work l)e repubtica 
emendanda ( 1 551), recommended 1 he establishment of a national 
church which should be independent of Rome, something upon 
1 la* model ol the Anglican. 

A llorid Jesuitical si ylc of oratory became very popular in 
die time of Sigismund liL , not wit limit rhetorical power, but 
frequently becoming tawdry. The chief representa- skarya 
live of this school was Pintr Skarga ( 1 536-1612). one 
of the main agents in extirpating Calvinism in Poland and the 
Greek Church in Lithuania. Among his numerous writings may 
be merit i' rn*d Lives of the Smuts , Discourses on the Seven Sacra- 
ments* and especially his sermons preached before the Diet, in 
which lie lashed lire Poles for their want of patriotism a ad 
prophesied the downfall of the country. Mecherzynski, in his 

Ilisiorvol El(#ju> nee in Poland " (History a ivy nwwyw Pohce), 
especially praises liis two funeral sermons on the burial of Anna 
(agicltonka, widow of Stephen Pelorv, and Anna of Austria, first 
wife of Sigismund Jli. Resides the Latin histories of W apowski 
and Gwagnin (Guaguini, of Italian origin), we have the first 
historical work in Polish by Martin Pielski, a Protestant, viz. 

| Kronika pohiJm, which was afterwards continued by his son. The 
: author was born ill 14^5 on his father’s estate, Piala, and was 
educated, like so many other of his illustrious contemporaries, 
at the university of (Yaeow. He lived to the age of eighty; 
but, however great were the merits oGhis (' hronitle , it was long 
considered ti suspicious book on account of tin* leanings of the 
: author to Calvinism. 9 After his death his work was continued by 
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his son Joachim (1540-1500). There is also a Chronicle by 
Bartholomew' Paprocki. In 1582 was also published the 
Chronicle of Stryjkowski, full of curious learning, and still of 
great use to the student of history. Five years later appeared 
the An miles Poloniac of Sarnicki. The last three works are m 
Latin. 

A few words may be said here about the spread of Pro- 
testantism in Poland, which is so intimately mixed up with 
the development of the national language. The 
Vrot**st°int < ^ urtr ' ncs Ibis had entered the country in very 
ism. C " ™rly times, and we find Polish recensions of 
Bohemian hymns; even the hymn to the Virgin 
previously mentioned is supposed to have a Czech basis. T he 
bishops were soon actiu* against those who refused to conform 
to the doctrines of the Roman ( liurch. Thus we fincfthat Bishop 
Andrew of Bnin seized five Hussite priests and caused them to 
be burnt in the market of Posen in 1430. A hundred years 
aitenvards a certain Katharina Malcher, on account, of her 
Utraquist opinions, was condemned by Gamrat, the bishop of 
Cracow, to be burnt, which sentence was accordingly carried 
out in the ragmarket at Cracow. As early as .1530 Lutheran 
hymns were sung in the Polish language at 'ilium, in Konigs- 
berg, John Seklucyan, a personal friend of Luther, published 
a collection of Christian Sungs, ile was born in Great Poland, 
and was at first a Roman Catholic priest in Posen, but 
afterwards embraced the Protestant faith and was invited 
by Duke Albert as a preacher to Konigsbcrg, where he 
died in 1578. He executed the first translation of the New 
Testament in 1551. Four years aiterwards appeared a com- 
plete Polish Bilile published by Scharffenberg at Cracow, in 
1553 appeared at Brzesc the Protestant translation of the whole 
Bible made by a committee of learned men and divines, and 
published at the expense of Nicholas RadziwiH, a very rich 
Polish magnate who had embraced the Protestant doctrines. 
This book is now of great rarity because his son Christopher, 
having been induced to become a Roman Catholic by the Jesuit 
Skarga, caused all copies of his father's Bible which he oould 
find to be burnt. One, however, is to.be seen in the Bodleian 
Library, and another in the library of Christ Church at Oxford. 
A Socinian Bible was issued by Simon Budny in 1570 at Kies 
wiez, as he professed to find many faults in the version issued 
under the patronage of RadziwiH; in 1507 appeared the Roman 
Catholic version ol the Jesuit Wujck; and in 1632 the so-called 
Danzig Bible, which is in use among Protestants and is still 
the most frequently reprinted. 

Up to this time Polish literature, although frequently rhe- 
torical and too much tinctured with classic al influences, had 
still exhibited signs of genius. But now, owing 
Period >niC * (> ^ Ui frivolous studies introduced bv the Jesuits, 
the so-called macaronic period supervened, which 
lasted from 1606 to 1764, and was a time of great degradation 
for the language and literature. The former was now mixed 
with Latin and classical expressions; much of the literature con- 
sists of fulsome panegyric, verses written on the marriages and 
funerals of nobles, witfy conceits and fantastic ideas, devoid of 
all taste, drawn from their coats of arms. The poets of this 
period are, as may he imagined, in most cases mere rhvnfcsters; 
there arc, however, a few whose names are worth recapitulating, 
such as Wactaw Potoeki (<\ 1622 c. 1690), now known to have 
been the author of the Wojna Chacimska , or “'War of Khotin,” 
the same campaign which afterwards formed the subject of the 
epic of Krasicki. At first the author was supposed to have 
been Andrew Lipski, but the real poet was traced by the his- 
torian Szii jnoeha. The epic, which remained in manuscript 
till 1850, is a genuine representation of Polish life; no picture 
so faithful appeared till the Pan Tadcusz of Mickicwiez. More- 
over, Potoeki had tly? good taste to avoid the macaronic style 
so much in vogue; his language is pure and vigorous. Jlc does j 
not hesitate to introduce occasionally satirical remarks on the ! 
luxurv of the times, which he compares, to its disadvantage, ^ 
with the simplicity of the old Polish life. There ishilso another 
noem attributed to Potoeki called the ffeiv Mercury . In one 
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passage he censures King Michael for ceding Podolia to the 
iVirks. Samuel Twardowski (1600-1660) was the most pro- 
lific poet of the period of the Vasas. llis most important poem 
is Wladyslaus 71 ’., King of Poland , in which he sings in a very 
* bombastic strain the various # cxpcditions of the Polish monarch. 
A bitter satirist appeared in the person of C hristopher Opalinski 
(1609-1656). His works were published under the title of 
Juvenalis redimvus, and, although boasting but little poetical 
merit, give us very curious pictures of the times. Hieronymus 
Vespasian Koh<owski (1633-1600) was a soldier-poet, who went 
through the campaigns against the Swedes and Cossacks; he 
has left several books of lyrics full of vivacity, a Christian epic 
and a Polish psalmody. Another poet was Andrew Morsztyn 
(born about 1620, died about the commencement of the 18th 
century), an astute courtier, who was finance minister (pod- 
shdrbi) under John Casimir, and was a devoted adherent of the 
French party at court, in consequence of which, in the reign 
of Sobieski, he was compelled to leave his native country and 
settle in France. His poems are elegant and free from the 
conceits and pedantry of the earlier writers. In fact, he in- 
troduced into Poland the easy French manner of such writers as 
Voiturc. lie translated the ('id of Corneille, and wrote a poem 
on the subject of Psyche, based upon the well-known Greek 
myth. History in the macaronic period jnade a backward 
step : it had been written in the Polish language in the golden 
age; it was now again to take a Latin form, as in the Chronica 
Cestarum in Europa singulars uni of the ecclesiastic Paul Tiasccki 
(1580-1641)), who is an authority for the reigns of Sigismund III. 
and \\ ladistaus IV., and Rudawski, who describes events 
from the accession of John Casimir to the Peace of Oliva (1648 ■ 
16(10); and as valuable materials for history may be mentioned 
the five huge volumes of Andrew Chrysostom Zatuski (1711), 
bishop of Warmia. This work is entitled Kpistolae historico- 
fanuliares. It would be impossible to recapitulate here the 
great quantity of material in the shape of memoirs which has 
come down, but mention must be made of those of J^ihn Chry- 
sostom Pasek, a nobleman of Masovia, who has left us very 
graphic accounts of life and society in Ptfland; after a variety 
of adventures and many a well-fought battle, he rcturqgd to 
the neighbourhood of Cracow, where he died between 1699 
and 1701. Some of the most characteristic stories illustrating 
Polish history are drawn from this book. A later period, that of 
the miserable epoch of Augustus ITT., is described very graphic- 
ally in the memoirs of Matuszcwicz, first edited by lAiwinski 
at Warsaw in 1876. Relating to the same period an? also the 
memoirs of Bartholomew Michalowski ( Pamietniki Bartlomicja 
M ichalvwshiego). A curious insight into the course of education 
which a young Polish nobleman underwent is furnished by 
the instructions which James Sobieski, the father of the cele- 
brated John, gave to Ore how ski, the tutor of his sons. This 
has been twice printed in comparatively recent, times ( Instruhcya 
Jahbba Sobieshiego hasztJuna Krahowshiego dana panu Or chow - 
shiemu zc strony synine, Vilna, 1840). The old gentleman in 
his aristocratic imperiousness frequently reminds us of the 
amusing directions given by Sir John Wynne to his chapllin, 
quoted in Pennant's Tour in Wales. 

A History of the Lithuanians in Latin was published by the 
Jesuit Koiatowicz; the first volume appeared at Danzig in 1650. 
A valuable work on the condition of Poland was written by 
Stanislaus Leszczynski, who was twice chosen king, entitled 
Cl os walny 7 volnost ubezpieczafaey (“ A Free Voice Guaranteeing 
Freedom”), where he tells the Poles some homely and perhaps 
disagreeable truths illustrating the maxim Summa libertas 
eiiam peri re volentibns. 

A notable man was Joseph Andrew Zatuski, bishop of Kiev, 
a Pole who had become thoroughly frcnchified — so much so, 
that he preached in French to tin* fashionable congregations 
! of Warsaw. He collected a splendid library of about 300,000 
! volumes aid 15,000 manuscripts,* which he bequeathed to the 
Polish nation ; but it was afterwards carried off to St Petersburg, 
where it formed the foundation of the imperial public library. 
According to Nilschmann in his Ges^hi elite der point schen 
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Litteratur — -a work which has been of service in the preparation 
of this article— the hooks were transported to Russia very care- 
lessly, and many of them injured by the way. It was especially 
rich in works relating to Polish history. Knnarski edited in six 
volumes a valuable work entitled l alumina legam, containing 
a complete collection of Polish laws from the time of the statute 
of Wisliea. Tie did much good also in founding throughout 
the country schools for the education of the sons of the upper 
classes, but as yet nothing had been done for popular educa- 
tion properly so-called. About the close of this period we have 
some valuable writers on Polish history, which now began to 
be studied critically, such as llartknoch in his Alt- und A cues \ 
Preussen (1684), a work in which are preserved interesting j 
specimens id* the old Prussian language, and Lengnich (ibSg- j 
1774), author of the valuable Jus publicum regni Potomac , j 
which appeared in 1742. j 

We now come to the reign of the last Polish king, Stan- 1 
isle us Poniatowski, and the few quiet years before t lie final 
division of the country, during which the French taste was all- 
powerful. This is the second great period of the development 
of Polish literature* which has known nothing of medieval 
romanticism. The literature of the first or Renaissance period 
gives us some good poets, who although oecasionallv imitators 
are not without national feeling, and a goodly array of chroni 
tiers, must of whom made use of Latin. I11 the second nr French 
period we get verse-makers rather than poets, who long to be 
Frenchmen, and sigh over the barbarism of their country: 5 
but the study of history in a critical spirit is beginning under 1 
the influence of Xaruszewicz, Aibertrandi and others. Jn the I 
third period, that of modern romantic ism, we get true nation- : 
alism. hut it is too often the literature of exile and despair. 
Here may he mentioned, although living a little time before j 
the reign of Stanislaus, a Polish poetess, Elizabeth Jdruzbacka | 
(1605 1700), whose writings show a feeling for nature at a time j 
when verse-making of the most artificial type was prevalent 
throiighoift the country. The portrait prefixed to the Leipzig 
edition of her works is a striking one, representing a hand- 
some. intellectiial-lndking woman, dressed in the garb of some ! 
religious order. Her Life of David in verse appears tedious, | 
but many of the descriptions in the Seasons are elegant. Un- 
fortunately she introduces latinisms, so that her Polish is 
by no means pure. A national theatre was founded at Warsaw 
in 1765 under the influence of the court, but it was not till 
long atWwards that anything really national connected with 
the drai im appeared in Poland. Thomas Kajetan W egierski 
( x 7 5 5 — r 7 iS 7 ) . who was chamberlain to the king, enjoyed aeon- ■ 
siderabie reputation among countrymen lor his sa irical 
writing. lie was a kind of Polish Churchill, and like his Eng- 
lish parallel died voung. His life also appears to have been 
as irregular as Churchill's. In consequent e of an attack on 
the empress of Russia, he was compelled to leave Poland, and 
accordingly made a tour in Italy, France, America, and Eng- 
land, dving at Marseilles at the early age of thirty three. Hi-, 
poetry Hu»\vs the influence of.the French taste, then prevalent 
throughout Europe. In times of great national disasters he 
deserves to he remembered as a true patriot; but the spirit of 
his poetry is altogether unwholesome, ft. is the wailing < rv 1 
of a moribund nation. The great laureate of the court of 
Stanislaus was Trcmbccki ( r 722-1 X 12), w'hose sympathies i 
were too much with the Russian invaders of his country. He j 
was little more than ai fluent poetaster, and is now almost for- 
gotten. One. of his most celebrated pieces was Z njjmvka , 
written on the country seat of Felix Potocki, a Polish magnate, 
for this was the age of descriptive as well as didactic poetry. 
Perhaps the English gave the hint in such product ions as 
“ C ooper's Hill." The old age of Trcmbccki appears to have been 
ignoble and neglected; he had indeed “fallen upon evil days 
and evil tongues and \Mien he died at an advanced age all : 
the gav courtiers of whuinTuphad been the parasite were either 
dead or had submitted to the Muscovite yoke. He coitu s before 
us as a belated epicurean, whose airy trifles cannot be warbled 
in an atmosphere suiyharged with tempests and gunpowder. 
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The end of the 18th century was not the period for a court 
poet in Poland. 

The most conspicuous poet, however, of the lime was Ignatius 
Krasieki, bishop of Warmia (1735 -ittoi). He was the friend of 
Frederick the Great and a prominent member of 
the king's literary club at Sans Souci. Kiasicki rasU 
wrote an epic on the war of Khotin the same as had furnished 
the subject of the poem ol Potocki, of which Krasieki in all 
probability had never heard, and also that of the Dalmatian 
(iundulieh. Krasieki’s poem is at best but .1 dull affair, in 
lact a pale copy of a poor original, the Hcmiade of Voltaire. 
His mock heroics are, to sav the least, amusing, and among these 
may be mentioned Myszcis, where he describes how King Popiel, 
according to the legend, was eaten up by rat. . Ilis Momicho 
mae/iia is in six cantos, and is a satire upon the monks. The 
bishop was also the writer of some pretty good comedies. In 
fact most styles of composition were attempted by him — of 
course satires and fables among the number. He presents hi ni- 
si If to us much more like a transplanted French alibi; than a 
Pole. In the year i8or he travelled to Merlin, anil died there 
after a short illness. Among his other works the bishop pub- 
lished in 17S1 17S2, hi two volumes, a kind of encyclopaedia 
of belles letters entitled Zbidr \\ tadomosci. Ilis estimates of 
various great poets are not very accurate. Of course he finds 
Shakespeare a very incorrect " author, although he is willing 
to allow him considerable praise for his vigour. F. Morawski 
(1783 iSLi) published some excellent Fables (rXoo) in the 
manner of Krasieki, anil in 1X51 an epic entitled My Grandfather s 
Farm. Adam Xaruszewicz (1733 170b) was bishop anil poet. 
The existence of so many ecclesiastical writers was a natural 
feature in Polish literature; they formed the only really cul- 
tured class in the community, which consisted besides of a 
haughtv ignorant nobility living among their seris, and (at a 
vast distance) those seris themselves, in a brutalized condition. 
Rurghers there were, properly speaking, none, for most of the 
citizens in the large towns were foreigners governed by the 
J it* nuigdrburgicam. Narus/.ew icz has not the happy vivacity 
of Krasieki; he attempts all kinds of poetry, especially satire 
and fable. He is at best but a mediocre poet; but lie has suc- 
ceeded better as a historian, and especially to be praised is his 
“ History of the Polish .Nation " (Historya navodu polskirgo), 
which, however, he was not able to carry iurther than the year 
1386. He also wrote an account of the Polish general C.'iiud- 
kiewicz, and translated Tacitus and Horace. Interesting 
memoirs have been published by Kilinski, a Warsaw shoemaker, 
and Kosmian, state referendary, who lived about this time 
and saw much of the War ol Independence and other political 
affairs. Among the smaller poets of this period may be men- 
tioned Karpiriski (1741-1828), a writer ol sentimental elegies 
in the style then so very much in fashion, and Franeiszek 
Dyonizy Kniaznin (1750-1807), who nourished his muse on 
classical themes and wrote several plays. He was the court: 
poet of Prince Adam Czartorvski at Pulavvy, and furnished 
odes in commemoration of all the important events which 
occurred in the household. He lost l f iis reason on the down- 
fall of Poland, and died after eleven years' insanity in 1807. 
Juliait Ursin Nicmcewicz (1758 1841) was one of the most 
popular of Polish poets at the commencement of the present 
i entury (see Xikmcewh z). His most, popular work is the 
“Collection of Historical Songs" (Spiewy historyezne), where 
he treats of the chief heroes of Polish history. Resides these 
he wrote one or two good plavs, and a novel in letters, on the 
story of two Jewish lovers. John Paul Wororiicz (1757 -1820) 
born in Volhynia, and at the close of his life bishop of Warsaw 
and primate of Poland, was a very eloquent divine, and has 
been called the modern Skarga. A valuable worker in the 
held of Slavonic philology was Unde, thejiuthnr of an excellent 
Polish dictionary in six volumes. For a long lime the culti- 
vation of Polish philology was in a low state, owing to the pre- 
valence of Latin in the 17th < entury 'and French in the 18th. 
No Polish grammar worthy of the name appeared till that ol 
Kopczynski at the close of the iXth century, but the reproach 
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has been taken away in modern times by the excellent works 
ol Malecki and Malinowski. Rakowiecki, who edited the 
Rousskaia Ptavda , and Macieiowski (who died in 1883, 
aged ninety), author of a valuable work on Slavonic law, may 
here be mentioned. Here we have a complete survey of the 
leading codes of Slavonic jurisprudence. At a later period 
(in 1850) appeared the work of ITclcel, Starodawne prawa pol- 
skiego pomniki (“ Ancient Memorials of Polish Law ”). Aloysios 
Felinski (1771-1820) produced an historical tragedy, Barbara 
RadziwiU, and some good comedies were written by Count 
Polish Alexander Fredro (1793 -1876). In fact Fredro may 

Drama. be considered the most entertaining writer for the 

stage which Poland has produced. He introduced genuine comedy 
among his countrymen. The influence of Molidre can be very 
clearly seen in his pieces; his youth was spent chiefly in France, 
where he formed one of the soldiers of the Polish legion of 
Napoleon and joined in the expedition toRussia. His first produc- 
tion was Pan Geldhab, written in 1819 and produced at Warsaw 
in 1821. From 1819 to 1835 he wrote about seventeen pieces 
and then abandoned publishing, having taken offence at some 
severe criticisms. At his death he left several comedies, which 
were issued in a posthumous edition. There is a good deal of 
local colouring in the pieces of Fredro; although the style is 
French, the characters are taken from Polish life. From him 
may be said to date the formation of anything like a national 
Polish theatre, so that his name marks an epoch. The Poles, 
like many of the other nations of Kurope, had religious plays 
at an early period. They were originally performed in churches; 
but Pope Innocent II. finding fault with this arrangement, 
the acting w*as transferred to churchyards. Mention has 
already been made of plays written by Rcj and Kochanowski; 
they are mere fruits of the Renaissance, and cannot, in any way 
be considered national. The wife of John Casimir, a French- 
woman, Marie Louise, hired a troop of French actors and first 
familiarized the Poles with something which resembled the 
modern stage. The Princess Franciszka Radziwitt composed 
plays which were acted at her private residence, but they»arc 
spoken of as inartistic and long and .tedious. The national 
theatre was really founded in the reign of Stanislaus Augustus; 
and good plays were produced by Bohomolec, Kaminski, Krop- 
inski, Boguslawski, Zabtocki, and others. Perhaps, however, 
with the exception of the works of Fredro, the Poles have not 


People of Pittsk , and collections have even appeared of those 
of the Kashoubes, a remnant of the Poles living near Danzig. 
Miekiewicz had had a predecessor, but of far less talent, Casimir 
Brodzinski (1791 1835). He served under Napoleon in the 
Polish legion, and has left a. small collection of poems, the most 
important being the idyl Wieslaw, in which the manners of the 
peasants of the district of Cracow are faithfully portrayed. 
The second great poet of the romantic school who appeared in 
Poland after Miekiewicz was Julius Slowacki (1809-1849), 
born at Krzemieniee. In 1831 he left his native country and 
chose Paris as his residence, where he died. His writings are 
full of the fire of youth, and show great beauty and elegance 
of expression. We can trace in them the influence of Byron 
and Victor Hugo. He is justly considered one of the greatest 
of the modern poets of Poland. His most celebrated pieces 
are Hugo; Mnich (‘‘The Monk*’); Lambro, a Greek corsair, 
quite in the style of Byron; Anhdli , a very Dantesque poem 
expressing under the form of an allegory the sufferings of Poland; 
KroL duck ( u The Spirit King’'), another mysterious and alle- 
gorical poem; W a daw, on the same subject as the Marya of 
Malczevvski, to be afterwards noticed; BAtiowski , a long poem 
in ottava rima on this strange adventurer, something in the 
style of Byron’s humorous poems; Kordyan , of the same school 
as the English poet’s Manfred; Lilia Weneia , a poem dealing 
with the early period of Slavonic history. The life of Slowacki 
has been published by Professor Anton Matecki in two volumes. 

Miekiewicz and Stowacki were both more or less mystics, 
but even more we may assign this characteristic to Sigismund 
Krasinski, who was born in 1812 at Paris, and died there in 
1859. It. would be impossible to analyse here his extraordinary 
poem N ieboska homed ja (“The Undivine Comedy ”), Irydion, 
and others. In them Poland, veiled under different allegories, 
is always the central figure. They are powerful poems written 
with great vigour of language, but enveloped in clouds of mys- 
ticism. The life of Krasinski was embittered by th^ fact that 
he was the son of General Vincent Krasinski, who had become 
unpopular among the Poles bv his adherence to the Russian 
government; the son wrote anonymously* in consequence, and 
was therefore called “ The Unknown Poet.” Among hisJatest 
| productions are his “Psalms of the Future” ( Psahny przy - 
, szlosa), which were attacked by the democratic party as a 
delence of aristocratic views which had already mined Poland. 


produced anything of much merit in this line. A great states- 
man and writer of the later days of Polish nationality was 
Kollataj, burn at Sandomir in 1750. He was a man of liberal 
sentiments, and, had his plans been carried out, Poland might 
have been saved. He wished to abolish serfdom and throw 
open state employments to all. The nobility, however, were too 
infatuated to be willing to adopt these wise measures. Like 
the French aristocrats with the reforms of Ne< ker, they would 
not listen till ruin had overtaken them. During the last war 
of Poland as an independent country Kollataj betook himself to 
the camp of Kosciuszko, but when he saw that there was no 
ionger hope lie went to Galicia, but was captured by the 
Austrians and imprisoned at Olmutz till 1803. He died in 1812. 
An act ive co-operator with Kollataj was Salesius Jezierski, who 
founded clubs for the discussion of political questions* and 
Stanislaus Staszic, who did much for education and improved 
the condition of the university of Warsaw . 

The reputation of all preceding poets in Roland was now 
destined to be thrown into the shade by the appearance of 
Miekiewicz (1798-1855), the great introducer of 
Dclsrn romanticism into the country (see Mickikwicz). 

sm. Poland, as has been said before, is not rich in national 

songs and legendary poetry, in which respect it cannot com- 
pare w ith its sister Slavonic countries Russia and Scrvia. Collec- 
tions have appeared, however, by VVactaw Zaleski, who writes 
under the pseudonyms of Waetaw z Oleska, Wojcicki, Roger, 
Zegota Pauli, and especially Oskar Kolberg. Poland and 
Lithuania, however, abounded with superstitions and legends 
which only awaited the coming poet to put them •into verse. 
In the year 1851 Romuald Zienkiewicz published Songs of the 


His friend Stowaeki answered them in some taunting verses, 
and this led to a quarrel between the poets. One of the most 
striking pieces of Krasinski has the title “ Resurrectufis.” The 
sorrows of his country and his own physical sufferings have 
communicated a melancholy tone to the writings of Krasinski, 
whit'll read like a dirge, or as if the poet stood always by an open 
grave and the grave is that of Poland. He must be considered 
as, next to Miekiewic z, the greatest poet of the country. Other 
poets of the romantic school of considerable merit were Goreeki, 
Witwicki, Odyniee, and Guszynski; the last-named wrote 
many exquisite sonnets, which ought alone to embalm his name. 
Witwirki (1 1800-1847) was M>n a professor at Krzemieniee. 
lie was a writer of ballads and poems dealing with rural life, 
which enjoyed great popularity among his countrymen and had 
the good fortune to be set to music by Chopin. The works of 
Lelewel have separate mention (see Lei.ewkl); but here may be 
specified the labours of Nurbutt, Dzicje starozytne effodu 
litewskiego (“Early History of the Lithuanian People”), pub- 
lished at Vilna in nine volumes, and the valuable Monumenta 
Poloniae historica , edited at Lemberg by Bielowski, of which 
several volumes have appeared, containing reprints of most of 
the; early chroniclers. Bielowski died in 1876. 

A further development of romanticism was the so-called 
Ukraine school of poets, such as Malczewski, Goszczynski, 
and Zaleski. Anton Malczewski (1793 1826) wrote 
one poem, Marya , a Ukrainian tale which passed school * 
unnoticed at the time of its publication, but after 
its author^ death became very popular. Malczewski was one 
of Napoleon’s officers; he* led a wandering life and was in- 
timate with Byron at Venice; he is said Ao have suggested to 
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the latter the story of Mazeppa. Mary a is a narrative in verse 
in the manner of Byron. It is written with much feeling anfl 
elegance, and in a most harmonious metre. The chief poem of 
Scverin Goszezynski (1803-1876) is Zamek Kaniou'ski (“ The 
Tower of Kaniow"). The most interesting poem of Bogdan 
/aleski is his “ Spirit of the Steppe ” (Duck od stepu). Other 
poets of the so-called Ukraine school, which has been so well 
inspired by the romantic legends of that part of Russia, are 
Thomas or Timko Badoura (who also w rote in the Malo-Russian, 
or Little-Russian, language), Alexander Groza, and Thomas 
Olizaruwski. Tor many of the origina 1 Mui.gs and legends we 
must turn to the work of Messrs Antonovich and Dragomanov. 
Bogdan Joseph Zaleski was born in 1802 in the Ukraine village, 
Bohaterka. In 1820 he was sent to the university of Warsaw, 
where he had Goszczvnski as a fellow -student. Besides the 
longer poem previously mentioned, he is the author of many 
charming lyrics in the style of the Little Russian poems, such 
.as Shevchenko has written in that language. iI0die.1l at Yille- 
preux, in France, in 1886, after more than fifty years of exile. 
Michael Grabow>ki (1S05 1863) belongs also to this school by 
his fine Melodies of*thc Ukraine (1S2S). Maurice Goslaw ski 
also won fame by his Poems of a Polish Outlaw in the struggle 
of 1830-1831. A poet of great vigour was Stephen Garczymki 
(1806-1833), the fjiend of Miekicwiez, celebrated for his War 
Sonnets and his poem entitled The Deeds of Waelaw. 

Winccnlv Pul (1807 1S72) w.is bom at Lublin, and though of 
foreign extraction by bulb patents proved an ardent patriot. 1 le 
wrote a fme descriptive wok, Oha:y z :.\eia i podrozy ('* Pictures 
of Life and Travel "), and aLo a poem, Jin s« o zie/ni nassej ( ‘ Song 
oi our Lund "). For about three years iiom 1849 lie was professor 
of geography in the university of C racow. In 1855 he published 
Noh.'it, a poem relating to the times of Stanislaus Poniatowski. 
Ludwik \\ t.ulystaw Kondratow icz (who wrote clneflv under the 
name of >vrokomla) was born in 182 \ in llu* government of Minsk, 
and died on the 13th of September i 8>>2 at Yilna. His parents w« ie 
poor, amt he received a rneagie education, but made up tor it by 
care tul sejf -culture. One of his most remarkable poems is his 
Jan Dgborog. in which, like Mickiewicz, he has well described the 
scene rv of Ins native Iaihuania. lie everywhere appears as the 
advocate of the sutteriftg peasants, and base* msec rated to them many 
beautiful lviics. In Kaczkow-Li the idles found a novelist who 
t'V.d^l manv p'-riods of their historv with great success, ilis 
sympathies, however, were mostlv aristocratic, though modified 
bv the desire of progress. An important writer of history is Karl 
Sza jnocha (i8fc8-iS<>8), born in Galicia of Czech parents. 1 le began 
his labours with 7 he Age of Casimir the (it cat (1848), and Bole slaw 
the Bi m^e (1S49), fellow ing those with Jaduiqa and Jagielln, in three 
volume's (1835-1830) — a work which Spasovich, in his Russian 
History of Slavonic Literature , compares in \ igourof style and fullness 
of colour with Macaulay’*-. Ifisioty of F.ngland and Thierry's A ovman 
Conquest . Our author was still further to resemble the latter 
writer in a great misfoi turn-; from o\ c rvvork he lost his sight in 1S57. 
Szajnocha, however, like Thiciry and the American Preseoll, did 
not abandon his studies. His excellent memory helped him in his 
affliction. In 1838 he published a work in which he traced the 
origin of Poland from the Vaiangians (J.nhiiki poczatek -pel ski), 
thus making them identical in origin wilh the Russians. lie began 
to write the history of John Sobieski, but did not live to finish it, 
dying in 1808, soon .iftcr completing a history of the Cossack wars. 
Dwa lata dr.icjow rtaszych (“ Twq Y tiara of Our History"). A writer 
of romances of considerable power w.is Joseph Korzeniovvski (1797 
]8o^), tutor in early youth tf> the poet K'usinski, and afterwards 
director of a st huol at Kharkov'. Resides some plays now forgotten, 
lie was author of some popular novels, such as Wedrutvki ory- 
gina/a (’* Tours of an Original ”), 1848; Garhaty (“ The Hunchback *'), 
185^ iVc. But the most fertile of Polish authors was J. I. Kraszew- 
ski (q.v ). Ilis works constitute a library in themselves; they are 
chiefly historical ftfid political novels, some of which treat, of early 
times in Poland, and some of its condition under the Saxon kings. 
As lyrical poets may also be mentioned Jachowiez; Jaskowski, 
author of a fine poem, 7 he Beginning of Winter ; Kdmund Wasih-w- 
ski (1814-18 g‘j), the author of many popular songs; and Holowinski, 
archbishop of .Mogilev (1807 1855), author of religious poems. The 
style of poetry in vogue in the Polish parts of Europe at the present 
tiuWPE chiefly lyrical. Ol her writers deserving men lion are Cornelius 
Pjefski (1823-1897), the poet of the last revolt of 1803; Thcophilus 
Luiartowicz (born 1822), who wrote some very graceful poetry; 
Sigismund Milkowxki (T. T. To/. born in 1820), author » »f romances 
drawn from Wlirii history, fo f the novel of the school of Sir Walter 
Scott still flourishes vigorously among the Poles. Among the 
very numerous writers of romances may be mentioned Henry* 
Rzcwuski (i7Qi-l8'* # ») ; Jo-.* pli 1 )zierzkou -l.i wrote novels on aristo- 
cratic life, and Mich.fcl Czajkowski (1808-1870) romances of the 


Ukraine; Valerius Wiologlowski (1 S( > s) gave pu lures <>L country 
lile. * 

In 1SS2 the Poles lost, in the prime of life, a veiv promising 
historian Szujski (born in 1833). and also Schmiii, who died 111 his 
sixty-sixth your. Szujski commenced his Jiteiaiy caieoi in 1859 
with poems and dramas; in 1800 appeared his :ust liisloiical pro- 
duction, Rzut oka 11a Histotyt! Polski (“ A Glance ai Polish Ilistoiy ”), 
which attracted universal attention; and in 1802 he commenced 
the publication in parts of his work Dzieje Po/slu (“ The History of 
Poland '■), the printing of which ceased m 1800. The value of this 
book is great both on account of the research it display's and its 
philosophical and unprejudiced style. One of the last works of 
Szujski, written in Gorman, Die Point unit Rulhcmn in Gahzicn, 
attracted a groat deal of attention at the time ot its appearance. 
Schmitt got mixed up with some ot the political questions ot the day 
— he was a native ot Galicia and tliereioie a subj. ct ot the Austrian 
emperor — and was sentenced to death ill 184!'. but the penalty 
was commuted into imprisonment in Spielberg, whence he was re- 
leased by the revolution ot jS j8. In 1803 he look part in the Polish 
iebellion, and was compelled to tly to i’.ins, whom e he only returned 
in 187 t. His chief works are Jhstoiy of the J\>Ldi People from the 
Par! test Times to the year J?(\{ (185}), History of Poland in the iSth 
and h.tli Centitnes (1800), and lhstoiy of Poland from the time of the 
I'artition (iS<>8), which he carried down to the* year 1832. In opposi- 
tion to the opinion of many historians, his contcmpoiaries, that 
Poland tell through the nobility and the diets, S* limit t held (as did 
Leleuel) that the country was brought to ruin 1 ry the kings, who 
always prefeired dynastic interests to those of tin* country, and by 
the peniK ions influence of the Jesuits. Adalbeit Kt ( -lt /viiski who 
succeeded i’.ulowski in 1877 ill lus post of director ot the Ossolinski 
Institute at Lemberg, is the author of some valuable monographs 
on the history' of Poland. He was born in 1*838. Casimii Studuuki 
has treated of the period of the Jagiellnns; and Szaiaiiiewicz, pro- 
fessor at the university of Lemberg, has written on the earlv historv 
of Galicia. Tliaddeus Wuji iocliow ski has published a clever work 
oil Slavonic antiquities. Xavier Liske, bom 111 1838, professor ot 
miiveisal liislmy at Lemberg, has published many' historical essay's 
of considerable Value, and separate works lay lntn have appeared 
in the German, .Polish, Swedish, Danish and Spanish languages. 
The “ Sketch of the Hisloiy ot Poland " ( D:.ieje Polskie w zaryste) 
bv Michael Bobrzyuski, bm 11 in 18 19 in Cracow (pmicssoi ot Polish 
ainl Gorman law), is a veiy spoiled woi k, and lias given rise to a 
gnat deal of controversy on account of the opposition of manv 
of its views to those of the si honl of Lelewel. Vincent Zakrzcwski, 
professor of liistory at Cracow, has written some works which liave 
at t%ic ted considei able ai t eiilioii, such as On the Ought and Giowtii of 
the Reformation in J'olaml, and Afkr the Plight of Ring Ihnry, in 
which he describes llu* £< Midi lion ot the country during the period 
between that king's departure from Poland and the election of 
Stephen Batuev. Sinotka has published a liislorv enlitled Mieszko 
the Rider and his Age. VVtadystaw Wistucki has prepared a catalogue 
of manusc riots in the* Jagulton library' at Cracow. Dr Joseph 
Casimir PU ban/dri, besides editing t lie* Bihliotcha warszawsha, a 
very valuable liteiary journal which stands at the head of all works 
of the kind in Poland, has also written a dissertation (in Latin) 
cm the liberum veto, winch puts that institution in a new light. Pelix 
Jeziorski, the previous editor of the above-mentioned journal, 
published in it translations of parts of Ilomer, and is also the author 
of an excellent version of Faust . 

The liistory of Polish literature has not been neglected. Wc 
first have the early' history of Felix ifeiitkowski (1781 1852), 
followed by that of Michael Wiszniew ski (1794 1805), which, how- 
ever, only extends to the 17th century', and is at best but a quarry 
of materials lor subsequent waiters, the style being very heavy. A 

History of Eloquence # * (f/islorya uyntowy w Pol see) was published 
by Karl Meclierzyski. An elaborate history of Polish litera- 
ture has been written by Anton Malecki, who is the author of the 
best Polish grammar (Gramatyha historyt zno porownawera jezyka 
pohkirgn f 2 vols., Lemberg, 1879). 'I'Ve Polish bibliography of 
Karl I- '.si rci< her, dirci lor of the Jagiclton libraiy* at Cracow, is a work 
of thd highest importance. ( )jm* of the most active writers on Polish 
philology and literature is Wl.idystaw Xehring, whose numerous 
contributions to the Ardiiv fiir slavisdic Philologic of Professor 
Jagic entitle him to til** gratilude of all who have devoted themselves 
to Slavonic shidifs. Wtadimir S]>asowicz. a lawyer of St Petersburg, 
assisted Pi pin in his valuable work on Slavonic literature. The 
lectures of Professor Cvhulski (d. 1807) on Polish literature in the 
first half of the T9II1 century are vriltrn wilh much spirit and appre- 
ciation. 'fhc larger poetical works wlikh appear during that time 
are carefully analysed. 

In recent times many' interesting geological and anthropological 
investigations have been carried on in Poland. In 1808 Count 
Constantine Tvszkicwicz published a valuable monograph on the 
Tomhs of Lithuania and Western Ruthenia.% And Professor Joseph 
Lepkow'.ski , of Cracow, has greatly enriched the archaeological 
museum fit his native rily. 

1 11 philosophy the Poles (as the Slav* generally) have produced 
but few reyiarkable names. Golucliowski, the brothers Andrew 
and John Sniadccki, IJie latter of whom gained a reputation almost 
European, Bronislaw Trent owski, Karol Jaebelt anti Joseph Kremer 
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deserve mention. August Cieszkowski feas written on philosophical 
and economic subjects Moritz Straszewski, professor of philosophy 
at the university ol Cracow, has also published some remarkable 
works. 

Mention has already been made of the poetess Klizabeth Druz- 
backa. Female writers are not very common among Slavonic 
nations. Perhaps the most celebrated Polish authoress was Klemen- 
tina Iloflmann, whose maiden name was Tanska, born at Warsaw 
in 1 70S. She married Karl Boroimius Hoffmann, and accompanied 
her husband, in 1831, to Passy near Paris, where she died in 1845. 
Her novel-* still enjoy great popularity in Poland. Of the poetesses 
of later limes Gabriele Narzyssa Zmichowska (1825-1878), Maria 
Ilnieka, translator of Scott's Lord of the Isles, and Jadwiga Luszczew- 
ska may be mentioned. 

A poet of considerable merit is Adam Asnyk (1838-1897). In 
his poetrv we seem to trace the steps between romanticism and the 
modern realistic school, such as we see in the Russian poet Nekrasov. 
In some oi the flights of his muse he reminds us of StowUCki, in the 
melody ot his verse of Zalcski. Besides showing talent as a poet, 
he has al-o written some good plays, as “ The Jew" (Zid), Cola 
1/1 Pienzi, and Kiejstut. Other poets worthy of mention are Zagor- 
ski, Czerwienski, and Maria Konopnicka, who has published two 
volumes of poems that have been very favourably noticed. Mention 
must also be made of Baluchi (1837 1901), author of novels and 
comedies, and Narzymski (1839-1872), who was educated in France, 
but spent part, of his short life in Cracow, author of some very popular 
tales. 

Hie lour centres of Polish literature, which, in spite of the 
attempts which have been made to denationalize the country, is 
burly active, are Cracow, Posen, Lemberg and Warsaw. A cheap 
edition nt the leading Polish classics, well adapted for dissemination 
among the people, has been published, under the title of Biblioteka 
Polska, at Cracow. Not only are the professors of Cracow University 
some ot the most eminent living Poles, but it has been chosen as a 
place of residence by many Polish literary men. The academy 
ot sciences, founded in 1872, celebrated the bicentenary of the raising 
of the siege of Vienna by Sobieski by publishing the valuable Acta 
Joannis III. regis Poloniae. Some good Polish works have been 
issued at Posen. At Lemberg, the capital of Austrian Galicia, 
there is an active Polish press. Here appeared the; Monumenta 
Poloniae hi storied of Bielowski, previously mentioned; but Polish 
in this province lias to struggle with the Red- Russian or Rutlienian, 
a language or dialect which for all practical purposes is the same as 
the Southern or Little Russian. At Warsaw, since Ihe last insurrec- 
tion, the university has become entirely Russianized, and its Transac- 
tions are published in Russian; but Polish works of merit still issifc 
from the press — among others tile leading polish literary journal, 
Biblioteka wavszawska. 

Perhaps the most popular modern writer in Poland is Eliza 
Orszeszko, of whose novels a complete “ Jubilee " edition has 
appeared. Many of her tales as, for instance, Argonanci (‘‘ The 
Argonauts") -have appeared in the Tygodnik t or weekly illustrated 
journal of Warsaw. Meir Ezofowicz has enjoyed great popularity. 
The object of this tale is to bridge over the gulf between the Jew 
and Christian in Poland. Adolt Dygasinski writes clever village 
tales of the " kail-yard " school, as it has been sometimes termed in 
England. Waclaw Sieroszewski has written Twelve Years in the 
Land of the J abuts , a contribution to the literature of folk-lore and 
ethnology such as only a real artist could produce. Among the 
latest poets we may mention Wyspianski, Kisiliewski, Reymont, 
Mine Zapolska; the latter is the author of some powerful realistic 
novels and plays, and she has been called the Polish Zola. It is 
this kind of poetry and traces of the decadent school which we 
hnd in the later Polish poets. A pessimistic spirit is apparent, as 
in the writings of Wenceslaus Be rent. Since the death of Asnyk 
and Ujcjski the most prominent poet is Marya Konopnicka (1846). 
Some good critical work has been done in the leading reviews by 
Svvietochowski and others. Historical work has been produced 
by Hirscliberg, Pappee, Sotneski, Czermak and others, and the 
histories of Polish literature by Stanislaus Tarnowski and P^otr 
Chmielowski are of the highest value, the former dealing more with 
the aesthetic side ol literature and the latter with the historical. 
The Poles are busy in reviving their great past. Hence the 
enthusiasm for historical studies, and the Biblioteka pisyzoiv polskich , 
which shows us what abundance of literature was produced in 
Poland in the ibth and beginning of the 17th century. In Henryk 
Sienkiewicz {q.v.), the historical novelist, Poland has a modern 
writer of European reputation. 

Bibliography.-- Pipin and Spafovich, Istoria slavianskikh 
Literalur (in Russian; St Petersburg, 1879) ; (jeschichte dcr polnischen 
Liter atur von Dr A. Bruckner (Leipzig, xgor ; also written in Polish) ; 
Chmielowski, History of Polish Literature (in Polish, 3 vols.); Stanis- 
laus Tarnowski, History of Polish Literature (in Polish); Grabowski, 
Poezva Polska po roku /AYfly (Cracow, 1903) ; Heinrich Nitschmann, 
Geschichte der polnischen Literalur (Leipzig; sine anno). (W. R. M.) 

POLAND, RUSSIAN, a teiritory consisting of ten governments 
which formerly constituted the kingdom of Poland (sei above), 
but now arc officially described as the “ governments on the 
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Vistula,” or occasionally as the “ territory on the Vistula.” 
It is bounded N. by the Prussian provinces of West and East 
Prussia, VV. by those of Posen and Prussian Silesia, S. by the 
Austrian crownland of Galicia, and E. by the Russian govern- 
ments of Volhynia, Vilna, Grodno, and Kovno. 

Physical Features.— The territory consists for the most part of 
an undulating plain, 300 to 450 ft. above the sea, which connects 
the lowlands of Brandenburg on the west with the great plain 
of central Russia on the east. A low swelling separates it from 
the Baltic Sea; while in the south it rises gradually to a series 
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of plateaus, which merge imperceptibly into the nofthern spurs 
of the Carpathians. These plateaus, with an average elevation 
of 800 to 1000 ft., are mostly covered with forests of oak, fieech 
and lime, and are deeply cut by river valleys, some being # narrow 
and craggy, and others broad, with gentle slopes and marshy 
hot .oms. Narrow ravines intersect them in all directions, and 
the / often assume, especially in the east, the character of wild, 
impassable, woody and marshy tracts. In the south-eastern 
corner of Poland they are called podlasie, and are in a measure 
akin to the polyesie of the Pripet. The Vistula, which skirts 
them on the south-west, cuts its way through them to the 
great plain of Poland, and thence to the Baltic. Tts valley 
divides the hilly tracts into two parts#— the Lublin heights on th^ 
cast, and the S^domierz (Sandomir)or central heights on the west. 
These last are diversified by several ranges which run east- 
south-east, parallel to the Beskides of the Carpathian system, 
the highest of them being the Lysa Gora, which reach 1910 ft. 
and 2010 ft. above the sea. Another short ridge, the Checinslci 
hills in Kiclcc, follows the same direction along the Nida river 
and reaches 1345 ft. south of the Nida; the Olkusz hills, linked 
on to spurs of the Beskides, fill up the south-west corner of 
Poland, reaching 1620 ft., and containing the chief mineral 
w r ealth of the country; while a fourth range, 1000 to 1300 ft. 
high, runs north-west past Czestochowa, separating the Oder 
from the Warta (Warthe). In the north, the plain of Poland is 
bordered by a fiat, broad swelling, 600 to 700 ft. above the sea, 
dotted with lakes, and recalling the lacustrine regions of north- 
western Russia. Wide tracts of sand, faarshes, peat-bogs, ponds, 
anjl small lafccs, among which the streams lazily meander from 
one marsh to another, the whole covered with thin pine- 
forests and scanty vegetation, with occasion^ patches of fertile 
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soil — such arc the general characters of the northern border- 
region of the great plain of central Poland. The rivers flow 
across the plain in broad, level valleys, only a few hundred 
or even only a few dozen feet lower than the watershed^; 
they separate into many branches, enclosing islands, forming 
creeks, and drowning wide tracts of land during inundations. 
Their basins, especially in the west, interpenetrate one another 
in the most intricate way, the whole bearing unmistakable 
evidences of having been in recent geological, and partly in 
historical times the bottom of extensive lakes, whose alluvial 
deposits now yield heavy crops. The fertility of the soil and 
the facility of communication by land and by water have 
made this plain the cradle of the Polish nationality. The 
very name of Poland is derived from it Wielkopolska and 
Wielkopolanc being the Slav terms for the great plain and its 
inhabitants. 

Rivers and Canals. — Russian Poland belongs mostly, though not 
entirely, to the basin of the Vistula — its western parts extending 
into the upper basin of the Warta, a tributary of the Oder, and its 
north east spur (Suwalki) penetrating into the basin ot tin* Memel, 
of which it occupies the left bank. For many centuries, however, 
the Poles have been driven back from the mouths of their rivers by 
the German race, maintaining only the middle parts of their basins. 
About Jozefoxv (5 1 ° N.) the Vistula enters the great central plain 
and flows north # and west* north-west between low banks, with a 
breadth of 1000 yds. Its inundations, dangerous even at Cracow, 
become still more so in the plain, when the accumulations ot ice 
in its lower course obstruct the outflow, or tilt* heavy rains in the 
Carpathians raise its level. Embankments 20 to 24 It. high are 
maintained for 00 in., but they do not always prevent the river from 
inundating the plains of Opole in Lublin and Kozienice in Radorn, 
the waters sometimes extending for 150 m. to the cast. Thousands 
of rafts and boats of all descriptions descend the stream every year 
with cargoes of corn. wool, timber and wooden wares, giving occupa- 
tion to a large number of men. Steamers ply as far as Sandomir. 
The Wieprz (180 m.), a right-hand tributary of the Vistula, is the 
chief artery of the Lublin government; it is navigable for small 
boats and rafts for 105 in. from Krasnystaw. The Hug, another 
right-hand tributary of the Vistula, describes a wide curve concen- 
tric witff those of the middle Vistula and the Narew, and separates 
the Polish governments of Lublin and Siedlce from the Russian 
governments of VoJhynia and Grodno. Only light boats {gal ary) 
are floated down this broad, shallow stream, whose flat and open 
vattcy is often inundated. Its tributary, the Narew (250 m), 
brings the forest-lands of Byelovyezh in Grodno into communication 
with Poland, timber being floated down from Surazh and light boats 
from Tykocin in Lomza. The Pilica, which joins the Vistula from the 
left 30 m. alfcvc Warsaw, rises in the south-western corner of Poland, 
and flows for 200 m. north and east in a broad, flat, sandy and marshy 
vallc-J. of evil repute for its unhealthiness. 

The W arta (450 m.) rises in the Czenstochowa hills, 900 ft. aliove 
the sea, and flows north and west past Sieradz and Kolo. Below 
Czenstochowa it traverses a flat, lowland, whose surface rises only 
2 to 5 ft. above the level of the river, and the inhabitants have a 
constant struggle to keep it to its bed; every spring an immense 
lake is formed by the river at the mouth of the Ncr, a little above 
Kolo. 

The Mcmel flows along the north-east frontier of Poland, from 
Grodno to Yurburg, separating it from Lithuania. Tin* yellowish 
sandy plains on its left will grow nothing except oats, buckwheat 
and some rye. The river often changes its bed, and, notwithstanding 
repeated attempts to regulate it. offers great difficulties to navigation. 
£till, large amounts of corf!, wool and timber are floated down, 
especially after its confluence with the Black Ilancza. 

Though navigable for a few months onlv, the rivers of Poland 
have always been of considerable importance for the traffic of the 
country, and their importance is further increased by several canals 
connecting them with the Russian and German rivers. The Memol 
is connected with the Dnieper by the Oginsky canal, situated in the 
Russian government of Minsk. The Dnieper and Bug canal in 
Grodno connects the Mukliavets, a tributary of the Bug, with the 
Pina in the basin of the Pripet, that is, the Dnieper with the Vistula. 
The Vistula is connected also with the Oder bv the Bromberg 
canal in Prussia, which links the Brahe, in the basin of the Vistula, 
with the Nctze, a tributary of the Warta. All these canals are, 
however, beyond Russian Poland. Tn Poland proper, the Augus- 
towo canal connects the Vistula with the Memcl, by means of the 
rivers Black Ilancza, Netta, Biebrz and Narew. Another canal, 
to the west of Lcczyca, connects the Bzura, a tributary of the Vistula, 
with the Ner and the Warta; and the bed of the former has been 
altered so as to obtain regular ii ligation of the meadows along its 
banks. 

Labes. — Lakes arc numerous in the government ofr Suwalki, fc>ut 
are all small and mostly hidden in thick coniferous or birch forests, 
and their waters penetrate with undefined banks amidst marshes, 
sandy tracts and accumulations of moss-grown boulders. Another 


group of small lakes is situated in the basin of the Warta (north 
part of Kalisz), the largest being Goplo, 18 m. long and 100 ft. 
deep. 

Climate. With the exception «>f the Lysa Guru hilly tracts 
(Kielce ami south Radorn). which lie within the isothei ms of 41° 
and 42°, Poland is situated between the isothei ms of 42° and .pr’. 
The isothcres and isocheims (i.e. lines of equal mean summer and 
winter temperalurc respectively) crossing one another at light angles, 
and the former running east-north-east, Poland is included between 
the isothei es of O4 0 and 01 0 ami the isocheims ot 33-7 ’ and 39* vC? 
The prevailing winds are westerly, with north-north-east and south 
winds in autumn and winter, and east winds in spring. There is an 
average of 21*7 to 23 0 in. of rainfall in cent oil Poland, ami the 
quantity increases slowly towards the south on account, of the 
proximity of the Carpathians, where it is 30*3 in. Owing to this 
distribution the snow-sheet in Poland is not viiy thick, and spring 
sets iii early. Still, frosts of -4 0 to -2 2° Pain, are not uncommon, 
and tlu' lAers are generally icebound for two and a half to three 
months the Warta being under ice for 70 to So days, the Vistula 
at Warsaw for So days and (exceptionally) even lor n(>, and the 
Memcl lor 100 (exceptionally lor 140). 

The following averages will serve to illustrate the climate of 
Poland : -- 



Flora- The flora of Poland is more akin to that of Germany 
than to that of Russia, several middle European specie's finding their 
north east limits in the basin of the Memcl or in the marshes of 
Lithuania. Coniferous forests, consisting mostly of pine {Pinus 
svlvrstris) and birch, cover large tracts in Mazovi.i in the north, extend 
across the Baltic lake-ridge southwards as far as the confluence of 
the Bug with the Narew, and join in the south-east the Polysic of 
the Pripet. The pine covers the Lysa Gbra hills and the hills in 
the extreme south-west. The larch, which three centuries ago 
covered large tracts, has almost entirely disappeared. Pinus 
cembra is only remembered, as also Taxus baccata. Picca ohovata 

cultivated. 

Of deciduous trees, the common beech is the most tvpical; it 
extends from the Carpathians to 32° N. and reaches three degrees 
farther north in small groups or isolated specimens; the confluence 
of tile Bug and the Narew may be regarded as its eastern limit. 
The white beech ( Car pinus bctulus), the aspen, and two elms (Ufmus 
campestris, TJ. effusa) are found nearly everywhere*. The lime 
appears in groves only in the east (Memcl, Pripet, Lublin). It is 
the most popular tree with the Poles, as the biicli with the Russians; 
judgment of old was pronounced under its shade, and all the folk- 
songs repeat its name. The oak — a highly venerated tree in Boland, 
though not so much as in Lithuania — grows in forests onlv on the 
most fertile land, but it is of common occurrence in conjunction with 
the beech, elm, &c. The maples [Acer platavoidcs and A. pseudo- 
platanus) are somewhat rare; the black alder {Almts glutinosa) lines 
the banks of the rivers and canals, and the A Inns incana is common. 
The willow and orchard trees — apple*, pear, plum and cherry — are 
cultivated everywhere. 

E'auna.— The laima of Poland belongs to the middle European 
zoological group; within the historical period it has lost such species 
as formerly gave it a subarctic character. The reindeer now occurs 
only as a fossil; the sable, mentioned in the annals, lias migrated 
eastwards; the wild horse, <1 escribed by the annals as intermediate 
between the horse and the ass -probably similar to the Equus 
przewalskii of central Asia is reputed to have been met with in 
the* 13th century in the basin of the Warta, and two centuries later 
in the forests of Lithuania. The wild goat, bison and elk have 
migrated to the Lithuanian forests. The lynx and beaver have 
disappeared. The brown bear continues to haunt the forests of the 
south, but is becoming rarer; the wolf, the wild boar, and the fox 
arc most common throughout the great plain, as also the hare and 
several species ot Atvieola. The mammals in Boland, however, 
do not exceed fifty species. The avi -fauna, which does not: differ 
from that of central Europe, is represented by some one hundred 
and twenty species, among which the singing birds ( Denltrosivac 
and Conirostrae ) are the most numerous. O11 the whole, Boland 
lies to the westward of the most frequented route of the migratory 
birds, and is less visited by them than the steppes of south-west. 
Russia. Numerous aquatic birds breed yn the waters of the Baltic 
lake-region. 


Population .- -The population of^Poland, (9193,710 in 1871, 
reached ^,319,980 in 1881, and 10,500,000 in 1897. The esti- 
mated population* in 1906 was 10,747,300. Details for 1897 
are shown in the subjoined table. 
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The non -domiciled population numbeied about 1,000,000, and by 
1 Qo-j tin- total was estimated to have increased to 12,000,000, the 

1 ate of inc rease between 1889 and 1904 having been 4OO. Poland, 
with tq ; (domiciled) inhabitants or 214 inhabitants in all to the 
square mile in 1897, and *4° to the square mile in 1904, has a denser 
population than any other region in the Russian empire, the next to 
it being 1 lie governments of Moscow, with 189 inhabitants to the 
square nule, Podolia with 1 8b, and Kiev with t8i. The *lrif 1 town- 
wards of the rural population began in 1890, when the* urban jxipula- 
tion amounted to only 18 % of the whole, whereas in 1904 it reached 

2 j n ',. as compared with 13 % for the urban population of Russia as 
a whole. Of the towns of Poland 32 have a population each exceed 
ing 10,000, the largest being Warsaw the capital, with (138,208 inhabi 
t. mis in 1897 and 756,42b in 1901; Lodz, with 315,209 in 1897 ail( l 
351,570 in t 900 ; Czcnstorhowa, with 45,130 in 1897 and 53,(150 in 
1900; and Lublin, with 50,152 in 1897. According to nationalities, 
the population was made up as follows in 1897 : (>,755,503 Poles, 
equal to 040 % of the total; 1,207,194 Jews, equal to 12*1 %; 
651,844 Russians (b %) ; 39 T .44° Germans (4 %) ; 310.386 Lithuan- 
ians and l .cits ( 4 r, ' } ) ; wit h a few thousands each of Tatars, Bohemians, 
Rumanians, and Lsthonians, and a few Gypsies and Hungarians. 

During prehistoric times the basin of the Vistula seems 
to have been inhabited by a dolichocephalic race, different 
from the brachycephalic Poles of the present day; but from 
the dawn of history Slavs (Poles), intermingled to some extent 
with Lithuanians, have to be found on the plains of the Vistula 
and the Warta. The purest Polish type exists in the basin f)f 
the* middle Vistula and in Posen. The lVdes extend but little 
beyond the limits of Russian Poland. In Past Prussia they 
occupy the southern slope of the Baltic swelling (the Mazurs), 
and extend down the left bank of the lower Vistula to its mouth 
(the kaszubes or Kassubians). Westward they streteh down 
the Warta as far as Birnbaum (100 in. east of Berlin); and in the 
south they extend along the right bank of the Vistula to the 
river San in western Galicia, in Russia they constitute, with 
Jews, Lithuanians, Rutheniums and White Russians, the; town 
population, as also the landed nubility and the country gentry, 
in several governments west of the Dvina and the Dnieper. 

According to the localities which they inhabit, the Poles take 
ditlcrcnt names. They are called Wielkopolanie on the plains of 
middle Poland, while the name of Malopolanie is reserved for those 
on the Warta. The name* of Lee/ycanie is given to the inhabitants 
oi (he marshes of (he Ner, that of Ktirpie to those of the Pod Iasi e; 
Kujawiac.y, S/.lacv in the Silesia, and Gbrale in the Carpathians. 

The Kaszubes, and especially the Mazurs, may be considered as 
separate stocks of the Polish Jamily. The Mazurs are distinguished 
from the Poles by their low ft* stature, broad shoulders and massive 
frame, and still more by their national dress, which has nothing of 
tlie smartness of that of the southern Poles, and by their ancient 
...ustoms; they have also a dialect ol their own, containing many 
words now obsolete in Poland, and several grammatical forms 
bearing witness to Lithuanian influence. They sybmit without 
difficulty to German culture, and in Prussia art; Lutherans. The 
language of the Kaszubes can also be considered as a separate dialect. 
The Poles proper are on the whole of medium stature (5 ft. 4-0 in.), 
finely built, dark in the south and fair in tlie north, richly endowed 
by nature, inclined to deeds of heroism, but perhaps deficient in 
that energy which characterizes the northern races of Kuropc, and 
in that sense of unity which has been the strength of their present 
rulers. 

The German element is annually increasing both in number and 
in influence, 'flu* Lodz nfcinufacturing district, the Polish Birming- 
ham, is becoming more German than Polish; and throughout the 
governments west of the Vistula German immigration is going on at 
a steadily increasing rate, especially hi the governments of Flock, 
Kalisz, Fiotrkow and Warsaw. • 

The Jews, -who arc found everywhere throughout Poland, arc 
nowhere agricultural; in the larger towns many of them are artisans, 
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but in the villages (hey are almost exclusively engaged as shop- 
keepers, second-hand traders, dealers on commission, innkeepers 
and usurers. In the country, both commerce and agriculture are 
in the hands of their intimately connected trailing associations. 
Their relations with Poles and Rufhenians are anything but cordial, 
and “ Jew-baiting " is of freqimnt occurrence. They are increasing 
much more rapidly than the Slavs. 

Agriculture. - From remote antiquity Poland has been celebrated 
for the production and export of grain. Both, however, greatly 
declined in the iSth century; and towards the beginning of the 19th, 
the peasants, ruined by their proprietors, or abandoned to the 
Jews, were in a more wretched condition than even their Russian 
neighbours. Serfdom was abolished in 1807; but the liberated 
peasants received no allotments of land, and the old patrimonial 
jurisdictions were retained. Compelled to accept the conditions 
imposed by the landlords, the. peasants had to pay rack-rents and 
to give compulsory labour in various forms for the use of their land. 
Only a limited number were considered as permanent farmers, while 
nearly one-half of them became mere proUtaires. Pursuing a policy 
intended to reconcile the peasantry to Russian rule and to break 
the power of the JVljsli nobility, the Russian government promul- 
gated, during the outbreak in 1804, a law by which those peasants 
who were holders of land oil estates belonging to private persons, 
institutions (such as monasteries and the like), or the Crown were 
recognized as proprietors of the soil- the state paying compensation 
to tlie landlords in bonds, and the peasants having to pay a yearly 
annuity to the state until the debt thus contracted had been cleared 
oft. 'fhc valuation of these allotments was made at a rate much 
more advantageous than in Russia, and the average size ot holding 
amounted to 15 acres per family. Of those who held no land a 
number received grants out ot the confiscated estates of the nobility 
and monasteries. At the same time the self-government of the 
peasants was organized cm democratic principles. The so-called 
“ servitudes," however - that is, the right to pasture on and take 
wood from the landlord’s estates — were maintained for political 
reasons. These reforms resulted in a temporary increase of pros- 
perity, or at any rate an alleviation ol the previous misery 01 tlie 
peasants. But whereas between 18O4 and 1873 the peasantry 
as a whole purchased, in addition to the land granted to them 
by the government, 297,000 acres, in the period 1873 1893, they 
bought 540,000 acres and between 1 893 and 1905 as much as 1 ,620,000 
acres, llms the process of breaking up the larger estates is pro- 
ceeding rapidly and at an accelerated rate. In ten years (icSo4- 
JK73) the area of cultivated soil increased by 1,350,000 aefes, while 
during the fourteen years 1843 1859 its increase had been only 
540,000 acres. But. the maintenance of the " servitudes," the want 
of pasture- land, the lack of money for improvements, and the very 
rapid ini r ease in the price of land, all helped to counteract tlie bene- 
fits of the agrarian measures ot 18O4. 

J11 1904 tlie village communities (peasantry) owned 43-8 11 „ of the 
total area; private owners, mostly nobles, 40-6 ° n ; the Crown and 
imperial family, (> %; anil public bodies, such as towns? and monas- 
teries, 2*0 % ; while 3 °, (l was in the hands of the Jews. The holdings 
ol the peasant families vary generally from 8 to 13 acre*, tlie 
minimum in Russia being 10 to 22 acres. By a law ol 189* further 
subdivision below 8\3 acres is prohibited. But out of a total ot wine 
7,000,000 peasants no fewer than 3,000,000 possess no land. In 
consequence of tins every summer no fewer than 800,000 emigrate 
temporarily to Germany in quest, of work. 

Forests cover over 21 ’3% of the surface, of which nearly one- 
third belong to the Crown, and only 515,000 acres (77 %) to the 
peasantry. 

Agriculture in Poland is oil the whole carried on according to more 
advanced methods than in Russia. The extensive cultivation of 
beetroot, of potatoes lor distilleries, and of fodder crops has led to 
the introduction of a rotation of several years instead of the former 
“ three fields " system ; and agricultural machinery is in more gencr^J 
use, especially oil the larger estates ol the west. Winter wheat is 
extensively cultivated, especially in the south, the Sandomir (Sedo- 
mierz) wheat having a wide repute. Of the land in the possession 
of the peasants no less than 70 is under crops, and of the land in 
the larger estates 52 %; oi the former category 11 %, and of tjio 
latter 8 ° ol is meadow. Altogether nearly 10 million acres of 
Russian Poland, or almost one half ol the total area, are under crops, 
principally rye, oats, wheat, barley, potatoes and hay, with some 
flax, hemp, peas, buckwheat and hops. After local wants arc 
supplied, there remains every year a surplus ol about 3 A million 
quarters ol cereals for export. Beetroot is largely grown for the 
manufacture of sugar. Potatoes are extensively grown for use in 
the distilleries. The cultivation ot tobacco is successfully carried on, 
especially in the governments of Warsaw, Plock and Lublin. The 
breeding of livestock (cattle, sheep and horses), is an important 
source of income. Fine breeds of horses and cattle are kept on the 
larger estates of the nobility, and cattle are exported to Austria. 
Bee-keeping is w idely followed, especially in the south-east. Fishing 
is carried on remuneratively, more particularly on the Vistula and 
it^ tributaries 

Manufacture a and Mines . — Since 1864, and more especially since 
1875, there has been a remarkable dcvclopmon t ol manufacturing 
enterprise in Poland, the branch of industry which has shown the 
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greatest progress being the textile. Whereas in iSf>4 the annual 
piWiuctum ot all factories in Poland was valued at not more tf\an 
5f nullum:! Stirling, in 1875, when the workers numbered 27,000, 
the output was estimated at even less; but in 1003 the value of the 
industrial production reached 53 millions sterling. The principal 
industrial centres are Lodz (textiles), Warsaw (sugar, leather and 
miscellaneous) aiul Bciulzin- Sosnowice— 1 Jombrowa, in Piotrkbw 
(mining). The sugar iactories and retinmes, situated chiefly in the 
govtu'mnents of Warsaw, Lublin and Plock, turn out approximately 
one million tons of sugar in the year, the Polish sugar industry being 
exceeded in Russia only by that of Kiev. Cotton is the principal 
product ot the mills at Lodz and Laslc, both in Piotrkbw; though 
woollen cloth, silk and linen are also produced. Tanning is centred 
in Warsaw and Kadom; Polish ( i.e . W arsaw) boots and shoes have 
a great reputation throughout the Russian empire. Other notable 
branches of manufacturing industry, besides those already named, 
are Hour-mills, jute, hosiery, lace, paper, cement, hats, haberdashery, 
machinery, tobacco, soap and cam lie factories, iron and steel works, 
distilleries, breweiics, potteries, vinegar, chocolate, varnish, furni- 
ture, clothing and brickworks. The cottage industries, such as pot- 
tery and basket-making, formerly of considerable importance, are 
gradually being replaced by Lite factory system of working. 

Southern Poland possesses abundant minerals, especially in the 
Kielcc mountains and the region adjacent to Prussian Silesia. The 
Devonian sandstone^ contain malachite ores near Kielce, and copper 
has been worked there since the 15th century, though the mines are J 
now neglected. The brown iron ores of Kielce contain no less than 
40 " 0 of iron. The zinc ores ol the Olkusz district, more than 50 It. 
thick, contain 8 tj 14 sometimes 25 of zinc. The tin ores of , 
Olkusz are still more important, and wore extensively wrought , 
as early as the 10th century. Brown iron ores, appearing in the 
neighbourhood of Bemlzin as lenticular masses 55 ft. thick, and 
containing 25 to 33 of iron, accompany the zinc ores. Spherosider 
ites and brown iron ores are plentiful also in the " Kcuper forma- 1 
tion." Sulphur is wrought in the district of Pinczow; the deposits, 
which contain 25 ° () ol sulphur, reach a thickness of 7 to 70 ft. Coal j 
occurs in south west Poland over an area of 200 sq. m. in the districts ! 
of Bcndzin and Olkusz. Brown coal, or lignite, which appears in 
the Olkusz district in beds 3 to 7 it., thick, has been worked out. The 
output of coal is 4,000,000 to t»,oon,ooo tons in the year, the number 
of hands employed being i8,ogi> to 20,000. The yield of lignite is 
h’-iS than 100,000 tons annually; of zinc 10,000 to 12,000 tons; of ; 
copper and lead small. The produc tion of iron and steel increased 
from 1 3 $00 tons in 1862 to about 500,000 tons in 1905. Ot other 1 
mineral produce, chalk, exported from Lublin, a few quarries of 
marble and many ot building stones, arc- worthy of notice. Mineral : 
waters are used medicinally at Ci echo ci nek in Plock and Nalcczow 
in kublin. * 1 

Communications. - The railways of Poland have an aggregate j 
length of 1300 m. A line of great importance, connecting Vienna 
with St Petersburg, crosses the country from smith-west to 
north-east, passing through the mining district and through Warsaw, 
and sending a short branch to Lodz. Another important line, 
connecting Danzig with Odessa, crosses Poland lroin north-west to 
south-east. A branch line, parallel to this last, connects Skiernie- 
v.ice with Thom and Bromberg; while a military railway connects 
the fortrcscss of Warsaw and Ivangorod with Brest-Litovsk, via 
Siedlce and Lukow. The line from E rlin to St Petersburg traverses I 
the north ot Suwalki for 54 m. between Kydlkuncn and Kovno. ' 

Commerce. — The general trade of Poland is merged in that of 
Russia, under which heading it is treated. With the extension of ! 
the railways the fairs have lost much of their importance, but their I 
aggregate yearly returns arc* still estimated at / 3,000 ,000. The 
principal fairs are held at Warsaw (wool, hemp," hops), Lcczyca 
in Kalisz, Skaryszcw in Radom, Ciechanoviec in Lomza, and Low icz 
in Warsaw. 

• Administration. — The erftire administration of Poland is 
under the governor-general residing at Warsaw. lie is at the 
same time the commander of the military forces of the “ Warsaw 
military district.” Justice is represented by the gmina tribunals, 
w^ich correspond to those of the mir in Russia ; the justices of the 
peace (nominated by government); the syezd , or “ court ” of the 
justices of the peace; the district tribunals (assizes) in each 
government; and the Warsaw courts of appeal and cassation. 
Poland has had no separate budget since 1867; its income and 
expenditure are included in those of the empire. 

After the insurrection of 1863 ail towns with less than 2000 
inhabitants were deprived of their municipal rights, and were 
included, under the designation of posads , in the gminas. 
Viewed with suspicion by the Russian government, the Polish 
towns received no self-government like the villages. The elective 
municipal counc ils, which enjoyed de jure very large rights, 
including that of maintaining their own police, (although *in 
reality they were* under the rule of the nobility, were practically 
abolished, and Russian officials were nominated in their place 


and entrusted with all kheir rights. The municipal councils 
were, however, maintained to carry out the orders of the military 
chiefs. The new municipal law of 1870, first, introduced at 
Warsaw, reduced the functions of the municipal council almost 
to nothing. The burgomaster is entirely dependent upon the 
police and the chief of the district, and has to discharge all sorts 
of functions (bailiff, policeman, &c.) which have nothing to do 
I with municipal affairs. In all otlicial communications the 
i Russian language is obligatory, and a gradual elimination of 
j Poles from the administration has been effec led. 

Defence. — Poland contains the first line of defence of the Russian 
! empire on its western frontier. The marshy lowlands, covered with 
forests on the western bank of the Vistula, are a natural detenu; 

■ against an army advancing from the west, and they are strengthened 
by the tortr esses oil that river. The centre of these latter is Warsaw, 

1 with Novogeorgievsk, formerly Modlin, in the north, at the mouth 
of the Bug, and Ivangorod, formerly Demblin, in the south, at the 
1 mouth ol the Wicprz. Novogeorgievsk is a strongly fortified camp 
| which requires a garrison of 12,000 men, and may shelter an army of 
50,000 men. The town of Sierock, at the continence of the Bug and 
the Narew, is fortified to protect the rear of Novogeorgievsk. The 
Vistula line of fortresses labours, however, under the great disadvan- 
tage of being easily turned from the rear by armies advancing from 
Past Prussia or Galicia. Brest-Litovsk, at the western issue* from 
the marshes ot the Pripet, the towns of Duiuio, Lutsk and Bob 
ruisk constitute the second line of defence. 

Religion and Education. -The prevalent religion is the Roman 
Catholic, to which over 75 ° u of the total population belong. Pro- 
testants (mostly Lutherans) amount to 0 %, while about 5 ° 0 are 
members of the Orthodox Greek Church. Afler the insurrection of 
1803, measures were taken to reduce the numbers of the Roman 
Catholic clergy in Poland. One diocese (Podlasie) was abolished, 
and a new one established at Kielce, while several bishops wire 
sent out of the country. Poland is now divided into four dioceses — 
Warsaw, Sedomierz, Lublin and Plock. 

The educational institutions of Poland are represented by a 
university at Warsaw, with 1500 students. Teaching has been 
carried on in Russian since 1873. There are excellent technical 
schools, an institute ot agriculture and forestry at. Nowa-Alexandrya, 
and several seminaries lor teachers. At Warsaw there is a good 
musical conservatory. 'Hie Jewish children are mostly sent: to the; 
Jewish schools, but they receive almost no instruction at all. 
Although there has been a decided increase in the number of both the 
primary and the seconctyry schools, nevertheless the school accommo- 
dation has in neither category ot school kept pace with the growth 
of the population. The proportion of primary schools has in 
fact been steadily decreasing, and the applications for admission 
to the secondary schools and colleges is on the ave rage twic e; as great 
as the number of vacancies. All the same, Poland compares vary 
favourably with Russia in the general level of education, for whereas 
those able to read and write in 1897 amounted in Poland to 30*5 % 
of the; population (only 9‘3 0 '<> in 1862), in Russia it was 19-8 %. 

(P. A. K\; J. T. Be.) 

POLARITY (Tat. polaris, polus , pole), having two poles or 
parts at which certain properties are the opposite to one another, 
as in a magnet the ends of which have opposite magnetic char- 
acters. The act of producing polarity is termed polarization. 
For electrolytic polarization see Battery and Electrolysis, 
and for optical see Polarization of Light below. 

POLARIZATION OF LIGHT. A stream of light coming 
directly from a natural source has no relation to space except 
that concerned in its direction of propagation, round which 
its properities are alike on all sides. That this is not a necessary 
chjyacteristic of light was discovered by Christian Huygens, 
who found that, whereas a stream of sunlight in traversing a 
rhomb of spar in any but one direction always gives rise to two 
streams of etjual brightness, each of these emergent streams 
is divided by a second rhomb into two portions having a relative 
intensity dependent upon the position with respect to one another 
of the principal planes of the fat es of entry into the rhombs the 
planes through the axes of the crystals perpendicular to the * 
refracting surfaces. In certain cases, indeed, one portion 
vanishes entirely : thus the stream ordinarily refracted in the 
first rhomb gives an ordinary or an extraordinary stream alone 
in the second, according as the principal planes are parallel or 
perpendicular, the reverse being the case with the extraordinary 
stream of the first rhomb. In intermediate cases the intensities 
of the two beams are proportional to the squares of the cosines 
of the angles that Uhe principal plane of the second rhomb makes 
with the positions in which they have the greatest intensity. 

1 % 
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On the other hand, if the emergent* streams overlap and the 
common part bo examined, it is found to have all the properties 
of common light. To this phenomenon E. T. Mains gave the 
name of polarization, as lie attributed it, on the emission theory 
of light, to a kind of polarity of the light-corpuscles. This 
term has been retained and the ordinary stream is said to bo 
plane polarized in the principal plane of the face of entrv into 
•the rhomb, and the extraordinary stream to be plane polarized 
in the perpendicular plane. 

The phenomenon of polarization observed bv Huygens 
remained an isolated fact for over a century, until Malus in 
1808 discovered that polarization can be produced independently 
of double refraction, and must consequently be something 
♦ loseb' connected with the nature of light itself. Examining 
the light reflected from the windows of the Luxemburg palace 
with a doubly refracting prism, he was led to infer (though more 
refined experiments have shown that this is not strictly the case) 
that light: reflected at a certain angle, called the polarizing angle, 

I ruin the surface of transparent substances has the same proper- 
ties with respect to the plane of incidence as those of the ordinary 
stream in Iceland spar with respect to the principal plane of the 
c rystal. Thus in accordance with the definition, it is polarized 
in the plane of incidence. Further, if polarized light fall at 
the polarizing angle on a reflecting surface, the intensity of the 
reflected stream depends upon the azimuth of the plane of 
inc ident e, being proportional to the square of the cosine of the 
angle between this plane and the plane of the polarization. 
At angle's other than the polarizing angle common light gives 
a reflected stream that behaves as a mixture of common light 
with light polarized in the plane of incidence, and is accordingly 
said to be partially polarized in that plane. The refracted 
light, whatever be the* angle of incidence, is found to be partially 
polarized in a plane perpendicular to the plane of incidence, and 
1 ). E. J. Arago showed that at all angles of incidence the reflected 
and refracted streams contain equal quantities of polarized light. 
The polarizing angle varies from one transparent substance to 
anothe r, and Sir David Brewster in 1815 enunciated the law tlftit 
the tangent of the polarizing angle is equal to the refractive 
index of the substance. It. follows then that if a stream of light 
he incident at the polarizing angle on a pile of parallel transparent 
plates of the same nature, each surface in turn will be met by 
the light at the polarizing angle and will give rise to a reflected 
portion polarized in the plane of incidence, lienee the total 
reflected light will be polarized in this plane and will of necessity 
have a greater intensity than that produced by a single surface. 
The polarization of the light transmitted by the pile is never 
complete, but tends to become more nearly so as the number 
of the plates is increased and at the same time the angle of inci- 
dence for which the polarization is a maximum approaches 
indefinitely the polarizing angle (Sir G. G. Stokes, Math, and 
Phys. Papers , iv. 145). 

In order to isolate a polarized pencil of rays with a rhomb 
of Iceland spar, it is necessary to have a crystal of such a thick- 
ness that the emergent streams are separated, so that one may 
be stopped by a screen. .There are, however, certain crystals 
that with a moderate thickness give an emergent stream of light 
that is more or less completely polarized. The polarizing action 
of such crystals is due to the unequal absorption that they exert 
on polarized streams. Thus a plate of tourmaline of from 
1 nun. to 2 mm. in thickness with its faces perpendicular to the 
optic axis is nearly opaque to light falling normally upon it, 
and a plate of this thickness parallel to the axis permits of the 
passage of a single stream polarized in a plane perpendicular 
to the principal section. Such a plate acts in the same way 
on polarized light, stopping it or allowing it to pass, according 
as the plane of polarization is parallel or perpendicular to the 
principal section. Certain artificial salts, e.g. iodo-sulphate of 
quinine, act in a similar manner. 

From the above instances we see that an instrumental 
appliance that polarizes a Beam of light may be used as a means 
of detecting and examining polarization. ^This latter process 
is termed analysation, and an instrument is called a polarizer 


or.an analyser according as it is used for the first or the second 
of these purposes. 

I11 addition to the above facts of polarization mention may 
made of the partial polarization, in a plane perpendicular 
to that of emission, of the light emitted in an oblique 
direction from a white-hot solid, and of the polarization 
produced by diffraction. Experiments with gratings have 
been instituted by Sir G. Gabriel Stokes, C. II. A. Holtzrnann, 
F. Eisenlohr and others, with the view of determining 
the direction of the vibrations in polarized light (vide 
infra), but the results have not been consistent, and 
H. Fizeau and G. II. Quincke have shown that they depend 
upon the size and form of the apertures and upon the stale of 
the surface on which they are traced. The polarization of the 
light reflected from a glass grating has also been investigated 
by I. Frohlich, while L. G. Gouy has studied the more simple 
case of diffraction at a straight edge. The polarization of the 
light scattered by small particles has been examined by G. Govi, 
J. Tvndall, L. Soret and A. Lallemand, and in the case of ultra- 
microscopic particles by H. Siedentopf and R. Zsigmondy 
(prude Ann. 1003, x. i); an interesting case of this phenomenon 
is the polarization of the light from the sky — a subject that has 
been treated theoretically by Lord Rayleigh in an important 
series of papers (see Sky, (olofr of, and Rayleigh, Scientific 
Works , i. 87, 104, 518; iv. 307). 

An important addition to the knowledge of polarization was 
made in 1816 by Augustin ]. Fresnel and 1 ). F. J. Arago, who 
summed up the results of a searching scries of experiments in 
the following laws of the interference of polarized light : 
(1) Under the same conditions in which two streams of common 
light interfere, two streams polarized at right angles are without 
mutual influence. (2) Two streams polarized in parallel planes 
give the same phenomena of interference as common light. 

(3) Two streams polarized at right angles and coming from a 
stream of common light can be brought to the sarne^flanc of 
polarization without thereby acquiring the faculty of interfering. 

(4) Two streams polarized at right angles ^nd coming from a 
stream of polarized light interfere as common light, when 
brought to the same plane of polarization. (5) In calcukrting 
the conditions of interference in the last case, it is necessary 
to add a half wave length to the actual difference of path of the 
streams, unless the primitive and final planes of polarization lie 
in the same angle between the two perpendicular planes. 

The lateral characteristics of a polarized stream lead at once 
to the conclusion that the stream may be represented by a 
vector, and since this vector must indicate the direction in 
which the light travels as well as the plane of polarization, it is 
natural to infer that it is transverse to the direction of propaga- 
tion. That this is actually the case is proved by experiments on 
the interference of polarized light, from which it may be deduced 
that the polarization-vector of a train of plane waves of plane 
polarized light executes rectilinear vibrations in the plane of the 
waves. By symmetry the polarization-vector must be either 
parallel or perpendicular to the plane of polarization : which <^f 
these directions is assumed depends upon the physical character- 
istic that is attributed to the vector. In fact, whatever theory 
of light be adopted, there are two vectors to be considered, 
that are at right angles to one another and connected by purely 
geometric al reflations. m 

The general expressions for the rectangular components of 
a vector transverse to the direction of propagation (z) in the 
case of waves of length \ travelling with speed v are : — 

u -- a cos (T — a), v -= b cos (T — fi), 

w here T ---= 27 r ( vt — s)/\. The path of the extremity of the vec tor 
is then in general an ellipse, traversed in a right-handed direction 
to an observer receiving the ligh 1 whe n a — J 3 is between oundir, 
or between — 7 r and — 2 v, and in a left-handed direction if this 
angle 1 be between 7 r and 27 r, or betweerf o and — 7 r. In conformity 
wjth the login of the path, the light is said to be elliptically 
polarized, right- or left-handedly as the case may be, and the 
axes of the elliptic path are determined by the planes of 
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maximum and minimum polarization of the light. In the par- 
ticular cae it which a ----- b and «. ~ /J - ±(2n } 1)7172, the 
vibrations are circular aiul the light is said to be circularly 
polarized. 9 

These different types of polarisation may be obtained from 
a plane polarized stream by passing it through a quarter wave 
plate, i.e. a crystalline plate of such a thickness that it introduces 
a relative retardation of a quarter of a wave between the com- 
ponent streams within it. Such plates are generally made of 
mica or selenite, and the normal to the plane of polarization 
of the most retarded stream is t ailed “ the axis of the plate. ' 
If this axis be parallel or perpendicular to the primitive plane 
of polarization, the emergent beam remains plane polarized; 
it is circularly polarized if the axis be at 45 1 to the plane of 
polarization, and in other cases it is elliptically polarized with 
the axes of the elliptic path parallel and perpendicular to the 
axis of the plate. Comersely a quarter-wave plate may be 
employed for reducing a circularly or elliptic ally polarized 
stream to a state of plant* polarization. 

Two streams are said to be oppositely polarized when the one 
is, so far as relates its polarization, what the other becomes 
when it is turned through an azimuth ol 90 and lias its character 
reversed as regards right and left hand. An analytical imesti- 
gatinn ol the conditions of interference of polarized streams of 
the muNt general type leads to the result that there will be no 
.niiTtorence onlv when the two streams are oppositely polarized, 
and that when the polarizations are identical the interference 
will be perfect, the fluctuations of intensity being the greatest 
that the difference of intensity of t he streams admits (Sir G. G. 
Stokes, Math, and Phys. Papers, iii. 233). 

It remains to consider the constitution of common unpolarized 
light. Since a beam of common light can be resolved into plane 
polarized streams and these on recomposition give a stream 
with properties indistinguishable from those of common 
light, wl^tever their relative retardation may be, it is natural 
to assume that an analytical representation of common light 
can be obtained in \^hich no longitudinal vector occurs. On the 
other hand a stream of strictly monochromatic light with a 
polatizatinn-vector that is entirely transversal must be (;n general 
ellipticailv) polarized. Consequently it follows that common 
light cannot be absolutely' monochromatic.*. The conditions 
that are necfssarv in order that a stream of light may behave as 
natural light have been investigated by Sir G. Gabriel Stokes 
(/■><:. at.) and by E. Verdct (CEuvrrs, i. 281), and it may be 
shown tnat two polarized streams of a definite character arc 
analytically equivalent to common light provided that they are ol 
equal intensity and oppositely polarized and that there is no 
common phase relation between the corresponding monochro- 
matic constituents. Further a stream of light of the most 
general character is equivalent to the admixture of common 
and polarized light, the polarization being elliptical, circular 
« - plane. 

We see then that there are seven possible types of light: 
cymmon light, polarized lftrlil and partially polarized light; 
the polariz.it ion in the two latter eases being elliptical, circular 
or plane. Common light, circularly polarized and partially 
circularly polarized light all have the characteristic of giving 
two streams of equal intensity on passing through a rhomb of 
Iceland spar, however it may be turned. 1 hey may, however, 
be distinguished by the fact that on previous transmission 
through a quarter- wave plate this property is retained in the 
case of common light, while with the two other types the relative 
intensity of the streams depends upon the orientation of the 
rhomb, and with circularly polarized light one stream may be 
made to vanish. Plane polarized light gives in general two 
streams of unequal intensity when examined with a rhomb, 
and for certain positions of the crystal there is only one emergent 
stream. Elliptically polarized, partially elliptic itliy polarized 
and partially plane polarized light give with Iceland spar two 
streams of, in general, unequal intensity, neither which c;*n 
be made to vanish. They may he differentiated by first passing 
the light through a Quarter- wave plate with its axis parallel or 


perpendicular to t he plane of maximum polarization : for 
elliptically polarized light thereby beconn s plane polarized 
and one of the streams is extinguished on rotating the rhomb; 
but with the other two kinds of light this is not the ease, and the 
light is partially plane or partially elliptically polarized according 
as the plane of maximum polarization remains the same or is 
changed. 

Colours of Crystalline Plates.- It was known to K. T. Mains that 
the inter] >«>si l ion ol n doubly t*e I rat 1 ing plate between a polarizer 
and ;ui analyser regulated for extinction has the etlect of partially 
restoring the light, and he used this property to discover double 
retraction in cases in which the separation o' the two refracted 
streams was too slight to he directly dctecteT I ). F. J. Arago 
in 1S11 found that in the case of white light ami with moderately 
thin plates tin* transmitted light is no longer white hut coloured, 
a variatioufot brightness but not of tint being produced when the 
polarizer and analyser being crossed are rotated together, while the 
rotation of the analyser alone produces a change of colour, which 
passes through white into the complementary tint. This pheno- 
menon was subjected to a detailed investigation by Jean Baptiste 
Biot during the years 1812 to 1814, and from the results ol his experi- 
ments Thomas Young, with his brilliant acuni' 11, was led to mler 
that the colours were to be attributed to interference between 
the ordinary and extraordinary streams in tin* plate of crystal. 
This explanation is incomplete, as it leaves out ol account the ai tion 
of the polarizer and analyser, and it was w ith the purpose ot removing 
this detect that Fresnel and Arago undertook the investigations 
mentioned above and thus supplied what was wanting in Young's 
explanation. In Biot's earlier experiments the beam ot light em- 
ployed was nearly parallel : the phenomena nt rings and brushes 
that are seen with a conical pencil of light were discovered by Sir 
l>avid Brewster in the case ol uniaxal crystals in 1813 and in that 
ol biaxal crystals in 1815. 

T.et a , 0 , ip be the angles that the primitive and final planes of 
polarization and the piano of polarization of the quicker wave 
within the plate make with a fixed plane, and let p l>e the relative 
retardation ot phase ot the two streams on emergence from the plate 
tor light of period r. On entry into the crystal the original polar- 
ized stream is resolved into components represented by 

a cos (vj, a) cos T, a sin (\p — a) cos T, T =... 2 * t r, 
and on emergence we may take as the expression of the waves 
a cos (\p - a) cos T, a sin (0 — - a) cos (T — p). 

Fifiallv after traversing the analyser the sum ni the two resolved 
components is • 

a cos (\p -- a) cos (\f, 0 ) cos T -f- a sin (ip — a) sin - 0 ) cos ( T — p), 

ol which the intensity is 

Jc 4 cos (4 -- a) cos (4 0 ) -f- a sin - a) sill (\p — 0 ) cos -f 

siiT(i// — a) sin-(ifr — 0 ) sin- /» — - 
tr cos’(d a) — a' sin 2(1// a) sin z(v|/ -- 0 ) sin "■ \p. 

When the primitive light is white, this expression must lx* summed for 
the diilerent monochromatic constituents. In strictness the angle 4 
is dependent upon the irequency, hut if the dispersion In* weak rela- 
tively to the double retraction, the product sin 2(1^ - a)sin 2(4 - /•>) 
has sensibly the same value lor all terms of Hie summation, and we 
may write 

I - c us "(/3 — a)5n’ J sin 2 (\p - a) sin 2(v// — 0 ) 2 ,<r : sin'Aji. 

This formula contains the whole theory of the* colours of crystalline 
plates in polarized light. Since the first term represents a stream of 
white light, the plate will appear uncoloured whenever the plane of 
polarization of either stream transmitted by it coincides with either 
the primitive or final plane of polarization. In intermediate cases the 
field is coloured, and the tint changes to its complementary as the 
plate passes through one of these eight positions, since the second 
term in the above expression then changes sign. It, however, the 
primitive anti final planes of polarization bo parallel or crossed, the 
fieldVxhibits only one colour tin ring a complete revolution of the plate. 

Tile crystalline plate shows no colour w hen it is very thin, and also 
when its thickness exceeds a moderate amount. In the former Cio e the 
retardation ol phase* varies so little with the period that the intensity 
is nearly the sat^ie for all colours; in the latter case it alters so rapidlv 
that tor a small change in the period the intensity passes from a 
maximum or a minimum, and consequently so many constituents 
oi the light are weakened and these are so close to one another in 
frequency, that the light presents to the eye the appearance of being 
white. The true character ol the light in this case may be revealed 
by analysing it vith a spectroscope*, when a spectrum is obtained 
travel se<l by dark hands corresponding to the constituents that are 
weakened or annulled. The phenomenon ol colour may, however, be 
obtained with thick plates by superposing two of them in a suit- 
able manner, the combination acting as a thicker or a thinner plate 
according as the plants of polarization of the quicker waves within 
them are parallel or crossed. In this Way a delicate test tor slight 
traces of double refraction is obtained. When the retardation of 
phase for light of itiean period is 71- or a small multiple of n a 
crystalline plate placed between a crossed polarizer and analyser 
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exhibits in white li^ht a distinctive greyish violet colour, known as a 
sensitive tint troiii the tact that it chatiges rapidly to blue or red. 
when tie- retardation is very slightly increased or diminished. 
It then the sensitive plate be* cut in half and the two parts be placed 
side by side after Hit? one has been turned through 90 ° in its own 
plane, tin- tint of the one halt will be raised and that of the other 
will be lowered when the compound plate is associated with a second 
doublv retracting plate. 

When light from an extended source is made to converge upon 
* tie* crystal, the phenoim non of rings and brushes localized at infinity is 
obtained. Tin* exav t calculation of the intensity in this case is very com- 
plicated and the resulting expression is too unwieldy to be of any 
use, but .is an approximation the formula for the ease of a parallel 
beam m.iv be employed, the quantities \p and p therein occurring 
being regarded as functions of the angle and plane of incidence 
and consequently as variables. In monochromatic light, then, the 
interfeieuce pattern is characterized by three systems of curves: 
the curves of constant retardation p const.; the lyies of like 
polarization =- const.; the curves of constant intensity I = const. 
When p — lynr and also when ^ _ a or a-{- tt''2 or $ — £ or /3 -f- *72, 
that is a t points tor which the streams within the plate are polarized 
in plane 1 parallel and perpendicular to the planes ol primitive and 
final polarization, the intensity (called the fundamental intensity) 
is the same as when the plate is removed. These conditions define 
two systems of curves called respectively the principal curves of 
const an 1 retardation and the principal lines of like polarization, 
these lal ter lines dividing the field into regions in which the intensity 
is alternately greater and less than the fundamental intensity. 
When, however, the planes of polarization and analysation are 
parallel or crossed, the two pairs ol principal lines of like polarization 
coincide, and the intensity is at all points in the former case nol 
greater than, and in the latter case not less than, it was before the 
introdm tion of the plate. The determination of the curves ol con 
slant retardation depends upon expressing the retardation in terms 
of the optical constants of the crystal, the angle of incidence and the 
azimuth of the plane of incidence. 1 \ A. Berlin has shown that a 
useful piclure of the form of these curves may be obtained by taking 
section*-., parallel to the plate, of a surface that he calls the “iso 
chroma lie surface,” and that is the locus of points in the crystal 
at which the relative retardation of two plant* waves passing simul- 
taneously through a given point and travelling in the same direction 
has an assigned value. But as this surface is obtained by assuming 
that tin* interfering streams follow the same route in the crystal, 
and hv neglecting the refraction out of the crystal, it does not lend 
itself to accurate numerical calculations. To the same degree of 
accuracy as that employed in obtaining the expression for J.he 
intensity, the form of the lines of like polarization is given by the 
section, pa 1 allel to the plate, of a cone, vvMose generating lines are 
the directions of propagation of waves that have their planes of 
polarization parallel and perpendicular to a given plane : the cone is 
in general ol the third degree and passes through the optic axes of 
the crystal. We must limit ourselves in this article to indicating 
tiie chief fea lures ol the phenomenon in the more important cases 
(Reference should be made to the ai tide Crystallography for 
illustrations, and for applications ol these phenomena to the delei- 
lmnalion of crystal form.) 

With an uniaxal plate peipendicular to the optic axis, tin* curves 
of constant retardation are concentric circles and the lines of like 
polarization are the* radii : thus with polarizer and analyser regulated 
tor extinction, tin* pattern consists of a series ot blight and dark 
circles inteiiuplcd by a black cions with its arms parallel to the 
planes of polaiization and analysation. In the case of a biaxal 
plate perpendicular to the bisector of the acute angle* between the 
optic axes, the curves of constant retardation arc* approximately 
(_.i mini’s ovals, anil the lines of like polarizat ion are equilateral 
hyperbolae* passing through the points corresponding to the* optic 
axes. With a crossed polarizer and analyser the rings are* inte*r 
lupted by a dark hyperbolic biusli that cuts tile plane* of the* optic 
axe*s at light angles, if thkaplanc be at 45 0 to the planes of polariza- 
tion and analysation — the so called diagonal position — and that 
becomes a rectangular cross with its arms parallel and perpendicular 
to the plane of the optic axes when Ibis plane coincides with the 
plane* ot piimitive nr linnl polarization — the normal position. 

When white light is employed coloured rings are* obtained, pro- 
vided the* relative* retardation’ ot the* interfering stframs be* not too 
great. The* isochroma tic lines, unless the dispersion be excessive, 
follow in the main the course of the curves of constant retardation, 
and the principal line's of like polarization are with a crossed 
polarize r and analyser dark brushes, Hint in certain eases are fringed 
with colour. This state of things may, hovve*vcr, be considerably 
depart e*d from it the axe»s of optical symmetry of the crystal are 
dillerenl for the* various colours. The* examination of dispersion of 
the optic axes in biaxal crystals (see Refraction, S Double ) may be 
conveniently made wit l»a plate perpendicular to the* acute bisectrix 
placed in the diagonal position lor light of mean period between a 
crossed polarizer and analyser. When the rings are: coloured sym- 
metrically with respect to*tvvo perpendicular lines the acute bisec- 
trix and the plane of the optic axes are the same for all frequencies, 
and the colour for which the separation of tjjic axe*s is the least is 
that on the concave side of the summit of the hyperbolic brushes. 


Crossed, inclined and horizontal elispcrsion are* characterized respec- 
tively by a distribution of colour that is symmetrical with respect 
to the cent re alone, the plane of the optic axes, anel the perpendicular 
piano. 

The phenome*non of interference produced by crystalline plates 
h considerably modilicd if the light be circularly or elliptically 
polarized or analysed by the interposition of a quarter-wave between 
t lie crystal and the polarizer or analyses. Thus* in the two cases 
described alxive the brushes disappear and the rings are continuous 
when the light is both polarized and analysed circularly. But the 
most important case, on account, of its practical application to 
determining the sign of a crystal, is that in which the light is plane 
polarized and circularly analysed or the reverse. Let us suppose 
that the light is circularly analysed and that the primitive and final 
planes of polarization are at right angles. Then with an uniaxal 
plate perpendicular to the optic axis, the black cross is replaced by 
two lines, on crossing which the rings are discontinuous, expansion 
or contraction occurring in the quadrants that contain the axis of 
the quarter-wave plate, according as the crystal is positive or nega- 
tive. With a biaxal plate perpendicular to the optic axis in the 
diagonal position, the hypcibolic brush becomes an hyperbolic line 
and the rings arc expanded or contracted on its concave side, with 
a positive plate, according as the plane of the optic axes is parallel 
nr perpendicular to Ihe axis ot the quarter- wave plate, the reverse 
being the case with a negative plate. 

With a combination of plates in plane-polarized and plane-analysed 
light the interference pattern with monochromatic light is generally 
very complicated, the dark curves when polarizer and analyser arc 
crossed being replaced by isolated dark spots or segments of lines. 
When, however, the field is very small, or when^the primitive light 
is white so that interference is only \ isible for small relative retarda- 
tions, the problem becomes in many cases one of far less complexity. 
An instance ol considerable importance is a I forded by the combina- 
tion known as Savart’s plate. This consists of two plates of an 
uniaxal crystal of equal thickness, cut at the same inclination of 
about 45 0 to the optic axis and superposed with their principal planes 
at right angles. The iuleiteience pattern produced by this combina- 
tion is, wilt'll the field is small, a system of parallel straight lilies 
bisecting the angle between the principal planes of its constituents. 
These attain their maximum visibility when the plane of analysation 
is at 45" to these planes, and vanish when the plaikc of polarization 
is parallel to either of the principal planes. 

rhe phenomena of chromatic polarization atford a ready means 
of detecting doubly refracting structure in cases, such as that pro- 
duced in isotropic bodies bv strain, in which its ejfect:f an* very 
minute. Thus a bar ot glass of sufficient thickness, placed in the 
diagonal position between a crossed polarizer and analyser and bent 
in a plane perpendicular to that of vision, exhibits two sets of coloured 
bands separated by a neutral line, the double refraction being»posi- 
tive on the dilated and negative cm the coinptessed side. Again, 
a system of rings, similar to those* of an uniaxal plate perpendicular 
to the axis, may be produced with a* glass cylinder by transmitting 
heat from its surface to its axes bv immersion in heated oil, and glass 
that has boon raised to a red heat and then cooled rapidly at its edges 
gives in polarized light an interference pattern of a regular form 
dependent upon the shape of the contour. • 

Rotary Polarization . — In general a stream of plane-polarized light 
undergoes no change in traversing a plate ol an uniaxal crystal in 
the direction of its axis, and when the emergent stream is analysed, 
the light, if originally white, is found to be colourless and to be 
extinguished when the polarizer and analyser are crossed. When, 
however, a plate of quartz is used in this experiment, the light is 
coloured and is in no case cut off by the analyser, the tint, however, 
changing as the analyser is rotated. This phenomenon may be 
explained, as I>. F. J . Arago pointed out, by supposing that in passing 
through the plate the plane of polarization of each monochromatic 
constituent is rotated by an amount dependent upon the frequency 
— an explanation that may be at oneft verified either by using mono- 
chromatic light or by analysing the light with a spectroscope, the 
spectrum in the latter case being traversed by one or more dark 
bands, according to the thickness of the plate, that pass along the 
spectrum from end to end as the analyser is rotated. J. B. Biot 
turther ascertained that this rotation of the plane of polarization 
varies as the distance traversed in the plate and very nearly as the 
inverse square ol the wave-length, and found that with certain 
specimens of quartz the rotation is in a clockwise or right-handed 
direction to an observer receiving the light, wliile in others it is in 
the opposite direction, and that equal plates of the right- and left- 
hand varieties neutralize one another’s effects. 

A similar rolary property is possessed by other uniaxal crystals, 
such as cinnabar and t he thiosulphates of potassium, lead and calcium, 
and as H. C. Rocklington (Phil. Mag., 1901 [6], ii. 3O1) and J. II. 
Dufet (Juurn. de phys ., 1904 [4 ) , iii. 757) have shown by a lew biaxal 
crystals, such as sugar and Rochelle salt, the rotation produced by a 
given thickness being in general different, and in some cases of oppo- 
site sign for the two optic axes. Further, certain cubic crystals, such 
as sodium chlorate and bromate, and also some liquids and even 
vapours, riftate the plane of polarization of the light that traverses 
them, whatever may be the direction of the stream. 

lu crystals the rotary property appears to«be sometimes inherent 
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in the crystalline arrangement of the molecules, as it is lost on 
fusion or solution, and in several cases belongs to enantioinorphous 
crystals, the two correlated forms of which are the one right-handed 
anil the other left-handed optically as well as crystallographically, 
this being necessarily the case if the property be retained when the 
crystal is fused or dissolved. In organic bodies the rotary properly* 
as the researches of J. A. Le Bel, J. II. van't HolT and others have 
established, corresponds to the presence of one or more asymmetric 
atoms of carbon that is, atoms directly united to elements or radicles 
all different from one another - and in every case there exists an 
isomer that rotates the plane of polarization to the same degree in 
the opposite direction. Absence of rotary power when asymmetric 
carbon atoms are present, may be caused by an internal compcnsa 
lion within the molecule as with the inactive tartaric acid (meso- 
tartaric acid), or may be due to the fact that the compound is an 
equimoleculnr mixture of left- and right hand varieties, this being 
the case with racemic acid that was broken by Louis Pasteur into 
lac vo- and dextro- tartaric acid (see Stereo- Isomer ism). 

Substances that by reason of the structure or arrangement of 
their molecules rotate the plane of polarization arc said to be j 
structurally active, and the rotation produced by unit length is 
called their rotary power. If unit mass of a solution contain m 
grammes of an active substance and if 8 be the density and p be the 
rotary power of the solution, the specific rotary power is defined 
by tifmb, and the molecular rotary power is obtained from this by 
multiplying by the hundredth part of the molecular mass. This 
quantity is not absolutely constant, and in many cases varies with 
the concentration of the solution and with the nature of the solvent. 

A mixture of two active substances, or even of an active and an 
inactive substance*- in one solution sometimes produces anomalous 
effects. 

Fresnel showed that rotary polarization could be explained kine- 
matically by supposing that a plane-polarized stream is resolved on 
entering an active medium into two oppositely circularly polarized 
streams propagated with different speeds, the rotation being right- 
or left-handed according as the right- or left-handed stream travels 
at the greater rate. 

The polarization- vector of the primitive stream being a cos nt, 
the first circularly polarized stream after traversing a distance z 
in the medium may be represented by 

— a cos (nt — l^z), tj, -* a sin (nt - h l z) t 
and the second by 

- a cos (nt — A’.gr), t?. 2 a sin (nt — k.j). 

The resultant of these is j 

4 - za cos \(k., — ky)z cos J nt — \(k , 2 -f , j 

n — 2 a sin \(k ? — A-,)* cos J nt — \(k x -f- A.,)2j, 
which shows that for any fixed value of z the light is plane polarized j 

m a plane making an angle J(A 2 - U x )z -- ir ( a 1 — A - ')^r, with the initial 

plane of polarization, and being the wave-lengths of the circular 
components of the same, frequency. 

Since the f t \vo circular streams have different speeds, Fresnel 
argued that it would be possible to separate them by oblique 
retraction, and though the divergence is small, since the difference I 
of their' refractive indices in the case of quartz is only about 0*00007, ! 
he succeeded by a suitable arrangement of alternately right- and 
left-handed prisms of quartz in resolving a plane-polarized stream 
into two distinct circularly polarized streams. A similar arrange- 
ment was used by Ernst v. Fleischl for demonstrating circular 
polarization in liquids. This result is not, however, conclusive; for 
an application of Huygens’s principle shows that it is a consequence 
of the rotation of the plane of polarization by an amount propor- 
tional to the distance traversed, independently of the state of affairs 
within the active medium. Not more convincing is a second experi- 
ment devised by Fresnel. If in the interference experiment, with 
Fresnel’s mirrors or biprism the slit be illuminated with white light 
that has passed through a polarizer and a quartz plate cut perpendicu- 
larly to the optic axis, it is found on analysing the light that in 
addition to the ordinary central set of coloured fringes two lateral 
systems are seen, one on either side of it. According to Fresnel's 
explanation the light in each of the interfering streams consists of 
two trains of waves that art* ciicularly polarized in opposite direction 
and have a relative retardation of phase, introduced by the passage 
through the quartz : the central fringes arc then due to the similarly 
polari/ed waves; the lateral systems are produced by the oppositely 
polarized streams, these on analysation being capable of interfering. 
A. Kighi has, however, pointed out that this experiment may be 
explained l»v the fact that the function of the quartz plate and 
analyser is to eliminate the constituents of the composite stream of 
white light that mask the interference actually occurring at the posi- 
tions ot the lateral systems of fringes, and that any other method of 
removing them is equally effective. In fact, the lateral systems 
are obtained when a plate of selenite is substituted for the quartz. 

Sir G. R Airy extended Fresnel's hypothesis to directions inclined 
to the axis of uniaxal crystals by assuming that in any such direction 
the two waves, that can be propagated .without alteration of their 
state of polarization, are oppositely elliptically polarized with their 
planes of maximum polarization parallel and perpendicular to the 
principal plane of the wave, these becoming practically plane polar- 
ized at a small inclination to the optic axis. Several investigations 


have been made to test the^correctncss of Airy’s views, but it must 
be remembered that it is only possible to experiment on waves 
after they have* left the crystal, and L. G. Goiiy (Jrmrn. de phys ., 11885 
[2], iv. 140) has shown that the results deduced from Airy’s waves 
of permanent type may be obtained by regarding the action of the 
medium as the superposition of the effects of ordinary double 
retraction and of an independent rotary power. As regards the 
course of the streams on refraction into the crystal, it is found that 
it is determined by Ihe Huygenian law (see Refraction, § Double ); 
as, however, the two streams in the direction of the axis have differ-' 
ent speeds, the spherical and the spheroidal sheets of the wave- 
surface do not touch as in the case of inactive uniaxal crystals. On 
these principles Airy, by an elaborate mathematical investigation, 
successfully explained the interference patterns obtained with plates 
of quartz perpendicular to the optic axis. When the polarizer and 
analyser are parallel or crossed, the pattern is the same as with 
inactive plates, with the exception that the brushes do not extend 
to the centre of the field; but as the analyser is rotated a small 
cross begins to appear at the centre of the field, while the rings change 
their form and become nearly squares with rounded corners, when 
the planes of polarization and analysation are at 45°. With two 
plates of equal thickness and of opposite rotations, the pattern 
consists of a series of circles and of four similar spirals starting from 
the centre, each spiral being turned through qo y from that adjacent 
to it. When the light is circularly polarized or circularly analysed, 
a single plate gives two mutually in wrapping spirals, and similar 
spirals in circularly polarized light are obtained with plates of an 
active biaxal crystal perpendicular to one of the optic axes. It 
was in this way that the rotary property of certain biaxal crystals 
was first established by Pocklington. 

F. E. Kcusrh has shown that a packet of identical inactive plates 
arranged in spiral fashion gives an artificial active system, and the 
behaviour of certain pseudosymmetric crystals indicates a formation 
of this character. On these results T,. Sohncke (Math. Ann., 1870, 
ix. 504) and K. Mallard (Traits dr cristallograflhie, vol. ii. ch. ix.) have 
built up a theory of the structure oi active media, but in t Ju* instances 
in which static spiralitv has been shown to be effective in producing 
optical rotation the coarse-grainedncss of the structure is comparable 
with the wave-length of the radiation affected. 

The rotary property may be induced in subst juices naturally 
inactive. Thus A. W. Kwell (Artur. Jour, of Science, 1899 ft], 
viii. 89) has shown the existence of a rotational effect in twisted 
glass and gelatine, the rotation being opposite to the direction of tin 
twist. But a far more important instance of induced activity 
is afforded by Michael Faraday’s discovery of the rotary polarization 
connected with a magnetic field. There is, however, a marked 
difference between this, magnetic rotation and that of a structurally 
active medium, for in the latter it is always right-handed or always 
leit-handed with respect to tin* direction of the ray, while* in the 
former the sense of rotation is determined by tin* direction of mag- 
netization and therefore remains the same* though the ray be 
reversed. This subject is treated in the article Magneto-Optics, 
to which tlie reader is also referred for John Kerr’s discovery ut 
the effect on polarization produced by reflection from ji magnetic 
pole, and for the action of a magnetic field on the radiation of a 
source the “ Zeeman effect.” 

Deflection and Detraction. — Huygens satisfactorily explained the 
laws of reflection and refraction on the principles of the wave theory, 
so far as the direction of the waves is concerned, but his explanation 
gives no account of the intensity and the polarization of the reflected 
light. This was supplied bv Fresnel, who, starting from a mechanical 
hypothesis, showed by ingenious but not strictly dynamical reasoning 
that if the incident stream have unit amplitude, that of the reflected 
stream will be, 

— sin (i - r)/sin ( i -f r) or tan (i - z)/tan (i j r), 
according as the incident light, is polarized in or perpendicularly to 
the plane of incidence i,r, being the angles of incidence and refraction 
connected by tin* formula sin i — fx sin r. At normal incidence the 
intensity of the reflected light, measured 'by the square of the ampli- 
tude, .is [(/it - i)/(p + i)J- in both cases; but whereas in the former the 
intensity increases uniformly with i to the value unity for i — go*, 
in the latter the intensity at first decreases as i increases, until it 
attains the value zero when i + r — go°, or tan i == /i — tlie polar- 
izing angle of Brewster — and then increases until it becomes unity 
at grazing incidence. If the incident light, be polarized in a plane, 
making an angle a with the plane of incidence, the stream may he 
resolved into two that arc polarized in the principal azimuths, 
and these will be reflected in accordance with the above laws. Hence 
if 3 be the angle between the plane of incidence and that in which 
the reflected light is polarized, 

tan # — - tan o cos (i •}- r)j cos (i - r). 

The expressions for the intensity of the refracted light may be 
obtained from those relating to the reflect d light bv the principle 
of energy. In order to avoid the question of the measurements 
of the intensity in different media, it is convenient to suppose that 
the refracted stream emerges into a medium similar to the first by 
a transition so gradual that no light is lost by reflection. The 
intensities of the incident, reflected and refracted streams arc 
then measured in the same way, and we have merely to express that 



POLARIZATION OF LIGHT 937 


the square of the amplitude of the incident vibrations is equal to the 
sum of the squares of the amplitudes of the reflected and refracted 
vibrations. 

Fresnel obtained his formulae by assuming that the optical differ- 
ence* of media is due to a change in the effective density of the ether, 

■ the elasticity being the same — an assumption inconsistent with his 
theory of double refraction — and was led to the result that the 
vibrations are perpendicular to the plane of polarization. Franz 
Neumann and James MacCullagh, starting from the opposite assump- 
. lion of constant density and different elasticities, arrived at the same 
formulae for the intensities of the reflected light polarized in the 
principal azimuths, but in Ibis case the vibrations must be regarded 
as parallel to the plane of polarization. The divergence of these 
views has led to a large number of experimental investigations, 
instituted with the idea of deciding between them. In the main 
such investigations have only an academic interest, as, whatever 
theory of light be adopted, we have to deal with two vectors that 
are parallel and perpendicular respectively to the plane of polariza- 
tion. Tims certain experiments of Otto H. Wiener (Wied. Ann., 
tSoo, xl. 203) show that chemical action is to l»o referred to the 
latter of these vectors, but whether F»esm.Ts or Neumann’s hypo- 
thecs be correct is only to be decided w hen w e know it it be the mean 
kinetic energy or the mean potential energy that determines chemical 
action. Similarly on the electromagnetic tlu-orv the electric or the 
magnetic force will be perpendicular to tin* plane of polarization, 
according as chemical action depends upon the electric or the mag- 
netic energy. Lord Rayleigh (Scientific Papers, i. 104) has, however, 
shown tliit the polarization of the light from the skv can only 1 
explained on tin* elastic solid theory by Fresnel’s hypothesis ut a 
dillerenf density, and from the study of Hertzian oscillations, in 
wlii' h the direction of the elect nc \ ibrnlions can be a priori assigned, 
we le.1111 that when these are in the plane of incidence there is no 
reflection at a certain angle, so that the electric force is perpendicular 
to the plane ut polarization. 

It has been supposed in the above that the medium into wliuli 
the light enters at the reflecting surface is the more icbiitling. I11 
tl'o f out ra ry case, total reflection < ommcncos as soon as sill i — /.i -1 , /x 
being still I lie relative retractive index of the more* highly refracting 
medium; and for greater angles of incidence v becomes imaginary. 
Nov. FresncJ’s formulae were obi. lined by assuming that lhoin< ident. 
reflected and refracted vibiations are in the same or opposite phases 
at. the interface of the media, and since there is no real factor that 
r mvii ts cos T into cos ( 1 ' j p), he interred that the occunence oi 
imaginary e\;ncssions for the cecfliiicnts of vibr.ition denotes a 
change of phase other th in -n, ihis being represented by a change of 
sign. It tlii'. be so, it is clear that the factor s /— 1 denotes a eliayge 
of phn*-e of 7 r 2. since this twice repeated converts cos T into cos 
(T -|- 7r ) — cos T, and ln-nce that tin* lac t< r a b 1 repiesents 

a change of phase of tan-' [bn). Applying this interpretation to 
formulae given above, it follows that when the incident light is 
polarized at an azimuth a to the plane of incidence and tile second 
jr.< hum is the less rc trading, the reflected light at angle s of incidence 
exci filing the ethical angle is elliptically polarized with a difference 
of phase A between the components polarized in the principal azi- 
inuiii* that is giv-*n by 

tan (A 2) — s c -t t\f( 1 — fi - coscc- /). 

Thus a is zero at gia/ing im idi-ncr and at the critienl angle, and 
attains its maximum value ?r — | tan _, (i u) at an angle of incidence 
given by sin- i — e'fu- + 1). 

it is ot some interest to determine under what conditions it is 
p;» ,-ibIe to obtain a specified difference of phase. Solving for cot- / 
we obtain 

2 1: *l“ i —■ (/’ — l)“ ± s'lCu- — t r! 1 1 “(tt — Aj — Col-(ir •• A) .4 { ] , 

and since tan ] (w — A) 4J is loss than unity, ^ must exceed cot{(ir — A)/.|J 
if cut- / is to be real. Thus if A t 2. g must exceed 7r Nor 2-414, that 
is, the substance must be at least a.s highly refracting as a diamond; 
it A ~~ 7r 4. /x must be greatcr^lhun g* rO or 1-4900, and when tliis is the 
case, it is possible bv two reflections to convert into a circularly 
polarized stream a beam of light polarized at 45° to the plane ol 
incidence. This is the pt im ipleol Fresnel's rhomb, that is sometimes 
employed instead of a quarter-wave plate for obtaining a stream of 
circularly polarized light. Tt consists of a pamllclopiped glass so 
constructed that light tailing normally on one end emerges at the 
other after two internal reflections at such an angle as to introduce 
a relative ri tardation of phase of 7r‘4 between the components polar- 
ized in tlu* principal azimuths. 

Fresnel's formulae are sufficiently accurate for most practical 
purposes, but that they are not an exact representation ot the facts 
of reflection was show 11 bv Sir David Brewster and by Sir G. B. 
Airy. Detailed investigations by J. C. Jamin, G. H. Quincke, 
C. W. Wernicke and others have* established that in general light 
polarized in any but tl\c principal azimuths becomes clliprically 
polarised by reflection, the relative retardation of phase of the 
components polarized in these azimuths becoming ir '2 at a certain 
angle of incidence, called yie principal incidence. In some cases 
H is 1 he component polarized in tlie plane of incidence that is most 
retarded and the reflection is then said to be positive : in the case of 
negative reflection the reverse takes place. It was at first supposed 


that the cfcfect of Fresnel's formulae was due to the neglect of the 
superficial undulations that, 011 a rigorous clastic solid theory of 
the ether, are called into existence at reflection and refraction. 
But the result ol taking these into account is iar irom being in accor- 
dance* with the facts, and experiments of Lord Rayleigh and Paul 
Drudc make it probable that we ought to assume that the transition 
from one medium to another, though taking place in a distance 
amounting to about one fiftieth ot a wave-length, is gradual instead 
of abrupt. The etfect of such a transition-layer can easily be 
calculated, at least approximately; but it is of little use to take 
account of it except in the case ot a theory of reflection that gives 
Fresnel's formulae as the result ot an abrupt transition. Lord 
Rayleigh has pointed out that all theories are defective in that they 
disregard the tact that one at least ot the media is dispersive, and 
that it is probable that finite reflection would result at the interlace 
of media oi dillerent dispersive powers, even in the mse ot waves 
tor which the refractive indices are absolutely the same. 

A more pronounced case ot elliptic polarization by reflection is 
afforded by metals. Formulae for metallic reflection may be ob- 
tained lrom Fresnel's expressions by writing the ratio sin //sin r 
equal to a complex quantity, and interpreting the imaginary co- 
eiticients in the manner explained above. The optical constants 
(refractive index and co-etticient of extinction) of the metal may then 
be obtained from observations of the principal incidence and the 
elliptic polarization then produced. A detailed investigation of 
these constants lias been made by J >rude ( 1 Vied. Ann., iNyo, xxxix. 
j 504), who has found tlie remarkable result that copper, gold, inagllc- 
1 silver have refrai five* indices less than unity, and this has 
been completely confirmed by observations with metallic prisms 
of small refracting angle, he hut her showed that except in the 
cases o! copper, lead and gold, the dispersion is abnormal the index 
for red light being greater than that lor sodium light. Tlie higher 
the co-cHicienl ot extinction tor light ol a given period, tlie more 
copious will be reflection of that constituent ot a mixed pencil. 

I l liis tact has been employed lor separating waves of large wave- 
1 length, ami in this way wav es of length o-o<>i mm. have: been isolated 
j by live successive reflections from tlie surface ol sylvite. 

The Study of Polarization. i lie best method of obtaining a strong 
beam of polarized light is to isolate one of the streams into which 
n beam ot < nmmon lighl is resolved by double retraction. This is 
; cl lee led in polarizing prisms ol flic earlier type, devised by A. M. dc 
, Kochon, H. II. ile Seuarmont and \\ . 11 . W ollaston, by blocking oil 
I one of die streams with a serein, sullicictil lulu al separation being 
I obtained by combining two equal crystalline prisms cut differently 
| with respect to the optic axis an ai 1 angemen t that aci.himatizcs 
1 more or less completely the pencil flint is allowed to pass. In a 
| second type, called Nuol’s prisms, one stream is lemoved by total 
j reflection. Theoretically the best construction for prisms of this 
j class is the following : a rectangular block of Iceland spar, of length 
about four times Lin- width and having its end and two oi its side 
| faces parallel 1o the optic axis, is cut in halt by a plane parallel to the 
i optic axis and making an angle ol abTml 14 with the sides; the 
halves are then reunited with a cement whose refractive liuiix 
is between the ordinary and extraordinary indites oi the spar and 
as neat I v as possible equal to the latter, 'thus construct rd, tlie 
prism produces no lateral shill ol tin; transmitted pencil *a conical 
pencil, incident directly, has nearly constant polarization over its 
extent, and consequently tin; error in determining the polarization 
ot a parallel pencil, incident not quite normally, is a minimum. 

, Tn a Nicol’s prism it is flu* extraordinary stream that passes; in a 
prism suggested by F. Sang and sometimes called a Bertrand’s prism, 
j it is the ordinary si ream that is utilized. This is made by fixing a. 
thin crystalline plate between two glass prisms turned in opposite 
directions by a cement of the same refractive index as the glass. 
This refractive index should be equal to the greatest index of the 
plate, and with a biax.il plate the mean axis ol optical symmetry 
! should be parallel to its laces and in the normal section of tin * 
prisms, while with an uniaxnl plate the optic axis should be in a 
plane perpendicular to tliis normal set lion. These prisms have tin 
advantage oi economy o I material and of a greater field than 1 1n- 
ordinary Nicol’s prism, but a difficulty seems to be experienced 
in finding a suitable permanent cement. 

For an accurate determination of the plane of polarization analy- 
sers that act by extinction are not ot much practical use, and a 
different device has to be employed. Savart's analyser consists 
of a Savart’s plate (see above) connected to a Nicol’s prism, the 
j principal section of which bisects the angle between the principal 
, -lanes of the plate: the plane ol polarization is determined by 
turning the analyser until the bands, ordinarily seen, disappear, 
in which case it is parallel to one ot tlie principal planes of flic plate. 
Half-shade analysers depend upon the iacilily with which the eye 
can distinguish slight difierences in the; intensities of two streams 
seen in juxtaposition, when the; illumination is not too bright. The 
field is divided into two parts that for most positions ot the analyser 
have dillerent intensities, and the setting is effected by turning the 
analyser until Loth halves arc; equa’-ly dark. These instruments 
arc very sensitive, but care must be taken to avoid errors caused by 
changes in hie relative intensities of parts of the souice of light - 
a precaution that is sometimes overlooked in furnishing polar i meters 
with these analvsers. In J. H. J ellct’s and M, A. Cornu's analysers 
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formed — the one from two parts of a rhomb of spar, the bther from 
two portions of a Nicol’s prism — the two halves of the held are ana- 
lysed in slightly different planes; but these, though they have certain 
advantages, are now sehlon employed, partly on account of a dilli- 
cutly in their construction and partly because their sensitiveness 
cannot be adjusted. the more usual half-shade analyser is avail* 
able for light of only one frequency • as it depends upon the action 
ot a halt -wave plate, in traversing which the plane of polarization 
is turned until it makes the same angle with the principal section 
as at. lirst but on the opposite side : half the held is covered with the 
plate, to which is attached a Nicol’s prism with its principal section 
inclined at a small angle to that of the plate. The eye must be 
focused on the edge ot the plate, and the two halves of the licld 
will only be equally dark when the principal plane oi the plate is 
parallel to the primitive plane of polarization. Another plan, due 
to J. H. Poynting, is before analysation to impress unequal rotations 
upon the plane of polarization of the two parts of the field, either by 
means ol an active medium, or by oblique transmission through [ 
glass plates. ! 

Ellipticullv polarized light is investigated bv the reduction of the 
pencil to a stale ot plane polarization, and a determination ot the ( 
resulting plane of polarization. One met hoc l consists in finding 
directly the elliptic constants of the vibration by means of a quarter- 
wave plate and an analyser; but the more usual plan is to measure ! 
the relative retardation of two rectangular components ol the j 
stream bv a Babim tU compensator. This is a plate made of two | 
equal wedges of quartz, that can be moved over one another so as to 
vary its thickness, and are cut so that iho faces of the plate are | 
parallel to the optic axis, which in the first wedge is perpendicular i 
and in the second vs parallel to the refracting edge. It is clear that i 
direct transmission through the plait: at a point where the thick- j 
nesses of the prisms are d x and d., will introduce a relative retardation . 
of (ju,- ~ ju V./, - (L) between streams polarized in planes parallel and , 
perpendicular to the edge; of the ptisius, /.t, , and ju,., being tlus j 
ordinary and the extraordinary refractive imlie.es; and it. is lienee ; 
possible by an adjustment of the thickness to reduce elliplically J 
polarized to plane polari/ itinu at an assigned point marked off bv 
two parallel lines. A subsequent determination of the plane of 
polarization gives the ratio of the amplitudes ol the vibrations in 
the component streams. j 

For the observation and measurement: of nngs in crystals polari- | 
scopes are constructed on the following principle. Light from an : 
extended source passes after polarization through two convex ; 
systems lenses, between which the crystalline plain is placed, and 1 
is then received in an eyepiece furnidied with an analyser. It ; 
measurements be required, the plate must have a motion round an ! 
axis perpendicular t<* that of the optical systems, and also about an 
axis normal to its faces; the polarizer and analyser must also be 
capable of adjustment. All tlu* rays through a given point in th 
first principal local plant; of the. anterior system of lenses traverse ; 
the plate as a parallel beam and reunite at the* corresponding point j 
of the s< cf»n l, focal plane ot the posterior system, each in its passage • 
being divided info two by the plate having a given relative retarda- 
tion. It is on this latter plane that the eyepiece must l>e focused, 
aiul here the measuring web must be placed. The actual details 
of the systems of lenses depend upon the object for which the polari- 
scope is intruded, and are given lor some of the principal types of 
instruments in Th. Liebisch's PJiysi/ttilisrhc Kyi'itallut'ra phic. i 

Of polari meters for the study of rotary polarization there arc 
three principal forms. In Wild’s polari dro bo meter, light from 
soda flame, rendered parallel by a lens, is polarized by a Nicol’s 
prism, and alter traversing the space into which the active substance 
is to be inserted, falls on a S.avart's plain placed in front of ail astro- 
nomical telescope of low power, that contains in its eyepiece a 
Nicol's prism, which with the plate forms a Savart’s analyser. A 
wel» in the focal plane of telescope marks the point in the field at 
which the bands are to be made do disappear; this is effected by 
turning the polarizer by means of a rack and pinion worked by an 
arm from the observer's end of the instrument. The polarizing 
prism is fixed at the centre of a circular disk, that has a scale on its 
circumference, which with a fixed vernier determines the positions 
ot the polauzer, for which the bands disappear at the assigned point 
of«the field. I .an rent’s polarimeter is a half-shade instrument. 
Soda light, first sifted by passage through a plate of potassium 
bichromate, traverses in succession a lens, a Nicol’s prism, and a 
glass plate half covered with a halt wave plate ot quartz, that is cut 
parallel to the optic axis and has its principal section inclined at a 
small ancle to that of the prism. 'Phis combination forms a half- 
shade pol uizer, the sensitiveness of which cun be varied by a slight 
adjustment that can be given to the Nicol. The light is finally 
received in a Galilean telescope, containing an analyser and carried 
at the centre of a circular plat**, that is graduated on its rim and can 
be turned in front, of a vernier by means of a rack and pinion. The 
telescope must be focused on the edge of the quartz plate, and ill 
order that all jmints of the field may be illuminated by the same part 
of the source, the flame must be so placed that its image is thrown 
bv the lens oil the diaphragm of the object glass of the telescope. 
The chief features of Soleil’s saccharimeter are the Hiquartz and 
the compensator. The former consists of two semicircular plates 
of quartz, perpendicihar to the optic axis and of opposite rotations, 


placed so as to have a common diameter and having such a tliickncss 
that each rotates the plana of polarization of mean yellow light 
through the same multiple of 90 A If then a stream of polarized 
white light traverse the biquartz, it is possible by an analyser to 
cut oil the mean yellow light, from each half of the field, and the whole 
will then have the sensitive tint; but a small change in the plane 
of analysation will give the one halt a red and the other half a blue 
tone. A rotation of the plane of polarizalion is not, however, 
measured by an adjustment, of the analyser, but by annulling the 
rotation with a compensator. This is made of two plates ot quartz, 
cut normally to the optic axis and of opposite rotations, placed the 
one in front of the other : the: thickness ol the one plate is fixed, while 
that of the other can be varied, as it is formed of two equal prisms 
that can be moved over one another along their common lace. 
When the plates are of equal thickness, their combined effect is 
nil, but by adjusting the second, a rotation in the one or the other 
direction may be introduced, a scale attached to one prism and 
vernier to the other giving the thickness ot the resultant quartz 
plate. At bne end ot the instrument is plated a polarizer and the 
biquartz, and at the oilier a Galilean telescope, that must be focused 
on the edge of biquartz, having in front ot its object-glass the com- 
pensator and an analyser that is regulated lor producing the sensitive 
tint, when the plates ot the compensator have the same thickness. 
The sensitiveness ot the instrument depends upon the exactness of 
the sensitive tint, when the colour ot the two halves of the field are 
the same, and this is liable to he upset by absurpl ion in the substance 
under investigation, in order to correct this, ihe light alter analysa- 
lion is passed through another plate of quartz and then the sensitive 
tint may be more or less restored by cutting oft some colour, the same 
for the whole field, by a Nicol’s prism placed in the eyepiece ot the 
telescope. SoleiJ’s saccharimeter, as its name implies, is designed 
lor the study of solutions of sugar, and it. is char that it will only 
work satisfactorily with active media that have nearly thr same 
rotary dispersion as quartz. 

1 il LiLlcx i u \ PHY.- A bibliography ol the subjects treated in this 
article will be found at the. end of the corresponding chapters ol 
£. Verde I \s l.ccons d* opaque physique ■ (1N09); tins work has been 
brought to a later date in the German translation by Karl l.xncr 
(Braunschweig, jhSi); references to lain* papers will be loiiiid in 
J. Walker’s 7 hr Analytical Theory of l.ii f t ht (loop. In addition to 
the above the reader may consult for the general subject of polariza- 
tion the following treatises: Th. ITestoii (3rd cd. by C. J. July), 
The 1 In’ory of Litfht (1901) ; A. Schuster, An Introduction to the L heorv 
of Optus (looj); K. \V. Wood, Physical Optics (1905I; lb Mascart, 
Trait': iCoptiquc (1X89); and for the phenomena exhibited by 
crystals F. Pockel t Lehr buck tier Kristalloptik (1900); Th. Liebiscli, 
Phy si kali sidle Kristallograph ie (1891). (J. \Vai..+) 

POLAR REGIONS, u general term for the regions about tin 
North or South Pole, otherwise called the Arctic or Antarctic 
regions. The ancients had no actual knowledge of History of 
the Polar regions. They had probably heard rumours Arctic 
of the light summer nights and the dark winter Exploration. 
nights in the north, as is shown by Homer’s description of 
the Laestrvgons having the short nights and the Cimmerians 
living in perpetual darkness. P»y astronomical speculations 
the Greeks had come to the conclusion that north of the 
Arctic circle there must be midnight sun at midsummer and 
no sun at midwinter. The general view was that the Polar 
regions, north and south, belonged to the uninhabitable frozen 
zones; while according to a less scientific notion there was a. 
happy region north ol the north w ind (Horens), where the sun 
was always shining and the Hyperboreans led a peaceful life. 
The first, traveller of history who probably approached the 
Arctic circle and reached the land of the midnight 
sun was the Greek Pytheas {q.v.), from Massalia p y theas - 
(Marseilles), who about 325 B.c. made a voyage of discovery 
northwards along the west coast of Europe, which is one of the 
most remarkable in history. He visited England, Scotland, 
the Scottish iales, and probably also northern Norway, which 
he called Thule. He moved the limits of the known world 
from the south coast of England northward to the Arctic circle. 
It seems probable that he made two or perhaps several voyages. 
He al*> discovered the northern coasts of Germany as far east 
as Jutland. 

We hear of no other voyages towards the Arctic regions before 
the Irish monk Dieuil, writing about 825, mentions the discovery 
bv Irish monks of a group of small islands (the i rlsh 
Faeroes), and a greater island (Iceland), which he ftiscovery 
calls Thule, where, there w as hardly any night at of Iceland. 
midsummer. It is possible that Iceland and the Faeroes were 
inhabited by a small Celtic population before the Irish monks 
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caine thither. The fact that Irish monks lived in Iceland Indore 
the Norsemen settled there in the end of the 9th century 
is verified by the Icelandic sagas. 

In his translation of Orosius, King Alfred inserts the interesting 
story of the first known really Arctic voyage, told him by the 
Norwegian Ottar (Alfred calls him Ohtherc), who 
Ottats about 870 rounded the North Cape, sailed eastwards 
along the Murman coast and discovered the White Sea, where 
he reached the south coast of the Kola Peninsula and the bound- 
ary of the land of the Biarmians (Beormas). Ottar told King 
Alfred that “ he chielly went thither, in addition to the seeing 
of the country, on account of the walruses/’ 

After Ot tar’s time the king of Norway took possession of all 
land as far east as the White Sea and the land of the Biarmians, 
and the native “ Finns *’ had to pay him tribute. Many voyages, 
mostly of hostile nature but also fur trade purposes, were under- 
taken from Nuruav to the White Sea, and e\en kings went as 
far. It is told of King Eric, called Bloodyaxe, who died as king 
of York in Rngland, ihat. lie made sin h a voyage, and lought 
with the Biarmians, about 020, and about 0O5 his son Haiold 
Graafeld defeated the Biarmians and killed many people in a 
great battle near the river Dvina, where Archangel was built 
later. 

After having settled in Iceland in the end of the cgh century, 
the Norsemen soon discovered Greenland and set l led there. 
The first who is reported to have seen the coast, of Greenland 
was a Norwegian, Gunnbjorn Ulfsson, who on his way to Ice- 
land was storm driven westwards. He came to some islands, 
afterwards called Gunnbjdrnskier, and saw a coast, but, without 
exploring the new land, lie had evidently continued his way till 
lie reached Iceland. The real discoverer and explorer 
’of Greenland was the Norwegian, Eric the Red, 
who, with bis father had settled in Jet land. As he and his 
men had there been declared outlaws lor having killed several 
people they had to leave Iceland for three years, and he went 
westward to find the land which Gunnbjorn was repotted to 
have seen. He explored the west coast of Greenland for ^hree 
years, probable about 982-9.85. Tit- then returned to Iceland, 
but h >unded the following year a colony in Greenland 
Many colonists followed, and two Norse settlements were formed, 
viz. thi' h'.ystniby\.\d (i .r. eastern settlement) on the south-eastern 
part of the Greenland west coast, between Cape Farewell and 
about (>t° N. lat., where Eric the Red had his house, Brattalid, 
at the Eiriksfjord; and the Vcstrabygd (i.c. western settlement) 
in the region of the present Godthaab district, between 63° and 
6h : N. lat. The Norse settlers carried on their seal and whale- 
hunting still farther north along the west coast beyond the 
Arctic circle, and probably in the region of Ilisco Bav. A 
runic stone was found in a cairn on a small island in 72 0 55' N. 
lat. north of Upernivik, showing that Norsemen h id been there. 
The stone probably dates from the T4U1 century. About 1267 
an expedition was sent northwards along the west coast and 
may possibly have reached some distance north of Upernivik. 

The last known communication between the Norse settle- 
ments in Greenland and Norway was in 1410, when some 
Icelanders returned, who four years previously had been 
storm-driven to Greenland. After that time wo possess no 
reliable information about, the fate of these settlements. When 
Greenland was rediscovered in the With century no descendants 
of the Norse settlers were found. The probability is that having 
gradually been cut off from all communications with Europe, 
the remaining settlers who had not returned to the motherland 
were obliged to adopt the Eskimo mode of life, which in those 
surroundings was far superior to the European, and by inter- 
marriage thev would then soon be absorbed amongst the more 
numerous natives. There is evidence to show that an expedi- 
tion was probably sent from Denmark or Norway to Greenland 
in the hitler part of the 15th century (perhaps about 
Pining and , under Pining and Pothorst (by Purehas called 
SloIvus. « p nnnus arwr ] p n thorse and perhaps wa’th Johan 
Srolvus as pilot. It. is probable that this expedition had inter- 
course with the natives of Greenland, ancf possibly even reached 


Labrador, but it is unknown whether anv remains of the Norse 
settlements were found on the Greenland west coast. 

It is reported by Adam of Bremen (about 1070) that the 
Norwegian king Harold Haardraade (in the nth century) made 
an expedition into the An tic Sea (probably north- 
wards) in order to examine how far it extended, Marold 
but we know nothing more about this voyage* 

The Icelandic annals report that a land called Srulbatdi was 
discovered in 1194. The name means the cold side or coast. 
The land was, according to the sagas, situated 
four days’ sailing from north-eastern Iceland nurth- Spl *** w * I, ‘ 
wards in the llafsbotn (i.c. the northern termination of the 
sea, which was supposed to end as a bay). There can be no 
doubt that this land was Spitsbergen. The Norsemen carried 
on seal, walrus and whale hunting, and it is believed 011 good 
ground that they extended their hunting expeditions eastwards 
as far as Novaya Zcmlva and northwards to Spitsbeigen. 

On his way to Greenland from Norway in the year 1000 
Leif Ericsson found America, probably Nova Scotia, which he 
called Wincland the Good. A few years later Thorium Karlsefni 
sailed from Greenland with three ships ^o make a settlement 
in the land discovered by Leif. They first came to Labrador, 
j which they called llclLuLmd , then to Newfoundland, which was 
1 called A lackland (i.c. woodland), and then to tape Breton and 
Nova Scotia (I inland \ Wim land). After three years they had 
to give up the undertaking on account of hostilities with the 
natives, probably Red Indians, and they returned to Greenland 
about icon. We know of no later expedition ot the Norsemen 
that reached Greenland; it is stated that Erie l/ppri, the first 
bishop of Greenland, went in j 121 to seek \ inland, but it is not 
related whether he ever reached it, and the probability is that ho 
never returned. 

The Icelandic annals state that in 1 34 7 a small Greenland 
ship \\!ii<h had sailed to Maikland (Newfoundland) was after- 
wards storm-driven to Ireland with seventeen men. 

'Phis is the last, known voyage made- by the Norse- 
men ol Greenland which with certainty reached 
America. • 

The discoveries of the old Norsemen extended over the north- 
ern seas from Novaya Zcmlva in the east to Labrador' New- 
foundland and Nova Scotia in the west; they had visited all 
Arctic lands in these regions, and had explored ^hc White Sea, 
the Barents Sea, the; Spitsbergen and Greenland Sea, Davis 
Strait, and even some part ol Baffin Bay. They were Jt he first 
navigators in history who willingly left, the coasts ^md sailed 
across the* open ocean, and they crossed the Atlantic between 
Norwav and America, thereby being the real discoverers of tin’s 
ocean, as well as the pioneers in oceanic navigation. They 
were the teachers ol the navigators of later centuries, and it is 
hardly an accident that the. undertakings of England towards m 
the west slatted from Bristol, where many Norwegians had 
settled, and which from the beginning of the 15th century had 
much trade with Iceland. 

John Cabot, sent out by the merchants of Bristol, rediscovered 
the American continent, in 1497. He came to Cape Breton 
and Nova Scotia, probably the same land where 
Leif Ericsson had landed 500 years before. John John Ca ot - 
Cabot started oil a new expedition towards the west in 1498, 
but no more is known of this expedition, not even wither 
Cabot returned or not. There is no reliable evidence to prove 
that John Cabot or his son Sebastian ever discovered Labrador, 
as has been generally believed. 

The Portuguese Gaspar Code-Real rediscovered Greenland 
in 1500. lfe sailed along its cast coast without bt iiig able to 
land on account, of the ice. Whether he visited the 
west coast is uncertain. In 1501- he made a new 
expedition when he also rediscovered Newfoundland. One of 
his ships returned home to Lisbon, but he himself and his ship 
disappeared. His brother went ip search of him the following 
year, but was heard of no more. 

Cabot’? and Cortc-Rcal’s discoveries were followed by the 
development of the Newfoundland and Labrador fisheries, 


Cortc-Rcat. 
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and a whole licet of English, Portuguese, Basque and Breton 
fishermen was soon met with in these waters, and they probably 
went along the Labrador coast northward as far as Hudson 
Strait, without having left anv report of their discoveries. 

Tt is believed, on good grounds, that expeditions (combined 
English- Portuguese) were sent out to the newlv discovered 
regions trom Bristol in 1501 and 1502. It is unknown what 
their discoveries were, but they may possibly have sailed along 
the coast of Labrador. 

It is possible that John Cabot's son, Sebastian Cabot, made 
an Arctic expedition in 1508-1500, in search of a short passage 
to China towards the north-west, and later, in 1521, 
Henry VIII. made an attempt to persuade 
the merchants of London to support, him in sending 
out an expedition, under Sebastian Cabot, to the north-western 
countries. It is uncertain whether it ever started, but it is 
certain that it achieved nothing of importance. 

John Rut sailed from Plymouth in 1527. in order to seek 
a passage to China through the An tic seas towards the north- 
west, following the suggestion of Robert Thorne of 
0 n utm Bristol. Tie met ice in 55° N. lat. and returned to 
Newfoundland. Several other expeditions were sent out from 
various countries towards the north west and west during this 
period, but no discoveries of importance are known to have 
been made in the Arctic regions. 

There are rumours that the' Portuguese, as earlv as 148}, 
under King John II., had sent out an expedition towards Novava 
Centurion m Sl * arr h of a north-east passage to India. 

The Genovese Paolo Centurione probably proposed 
to King Henry VIII. of England, in T525, to make an expedition 
in search of such a passage to India north of Russia, and there 
is evidence to show that there had been much talk about an 
undertaking of this kind in England and at the English court 
during the following period, as it was hoped that a new market 
might be found for English merchandise, especially cloth. 
But it led lo nothing until 1555, when Sebastian Cabot was one 
of the chief promoters. Three ships and 112 men under Sir 
Hugh Wilioughby sailed from Ratcliffe on the 10th 
w Hough v. M ;l y x Richard Chancclor commanded 

one of the ships, which was .separated from the two others in a 
gale off northern Norwav on the 3rd (13th) August. W illoughby, 
after having sighted land in various places, probably Kolguev 
island, when* they landed, the coast near the Pechora River 
and Kanin Nos, came on the 14th (24th) September to a good 
harbour 01. the northern coast of the Kola Peninsula. 1 i is 
one ship being leaky, Willoughby resolved to winter there, but 
he and all his men perished. Chancclor, after hi 4 

ar.ee or. SC p ar;i fr (m from the two other ships, rounded the 
North ( ape, to which he or his sailing-master, Stephen Borough, 
gave this name. TTe reached Vardbhus and after having waited 
there in vain for Willoughby, he followed the route of the 
Norsemen to the White Sea and reached the bay of St Nicholas, 
with a monastery of this name, near the mouth of the Dvina 
River, where Archangel was biolt later. Chancclor undertook a 
journey to Moscow, made arrangements for commercial inter- 
course with Russia, and returned next year with his ship, 
which was, however, plundered by the Flemings, but he reached 
London safely with a letter from the tsar. In spite of the 
disaster of Willoughby and his men this expedition became of 
’■•ndamcntal importance for the development of English trade. 
Ciiancolor’s success and his so-called discovery of the passage to 
die W hite Sea, which was well known to the Norwegian traders 
in that region, proved to people in England the practical 
utility of polar voyages. It led to a charter being granted to the 
Association of Merchant Adventurers, also called the Museovv 
or Russia Company, and gave a fresh impulse to Arctic dis- 
covery. Chancclor undertook a new expedition to the White 
Sea and Moscow in 1555; on his way home in the following year 
he was wrecked on the coast of Scotland and perished. 

In t 5 5 C» Stephen Borough (Burrough),'\vlio had served with 
Chancclor, w r as sent out by the Muscovy Company in a small 
pinnace called the “ Search-thrift, ” in order to try to reach the 
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river Ob, of wdiich rumours, had been heard. Novava Zemlya, 
Vaigach Island, and the Kara Strait leading into the Kara 
Sea, were discovered. Borough kept a careful 
journal of his voyage. Tn 1580 the company fitted Uorou ff b 
out two vessels under Arthur Pet and ('harles Jackman, with, 
orders to sail eastw ards north of Russia and Asia to the lands 
of the emperor of Catliav (China). They penetrated 
through the Kara Strait into the Kara Sea; thev PeL 

possibly saw the west coast of Yalmal, but met with much ice 
and were compelled to return. The two ships were separated 
on the wav home. Pet readied London on December 26th in 
safety; Jackman wintered with his ship in Norway and sailed 
thence in February, but was never heard of again. 

About 1574 the Portuguese probably made an attempt to 
find the north-west passage under Vusqueanes Corte-Real. 
They reached “a great entiunee,” which may have 
been Hudson Strait, and they “ passed above twentie ^**1“™"** 
leagues " into it, “ without all impediment of ice,” 
lk but their victailes fay ling them, . . . thev returned ba<ke 
agavne w*ith iov.” 
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After the expeditions in search of th'C north-east passage 
achieved the success of opening up a profitable trade with 
Russia, via the White Sea, new life was inspired in the under- 
takings of England on the sea. at the same time the power of 
the Hanseatic merchants, ('ailed the Easterlings, was much 
reduced. It was therefore only natural that the plan ol seeking 
a north-west passage to C hina and India should again come to 
the front in England, and it was much discussed. It was Sir 
Martin Frobisher who opened that long series of 
expeditions all of which during three hundred years hroblshcr - 
were sent from England in search of the north-wc.M passage 
until the last expedition, which actually accomplished it, sailed 
from Norway. “ Being persuaded of a new and necrer passage to 
(’at ay a " (China) towards the north-west, Frobisher “determined 
and resolved wyth himselfe, to go make* full proofe thereof 
or else never to retournc againe, knowing this to he the nnelv 
thing of the worlde that was left yet undone, whereby a notable 
mind mighte be made famous and fortunate*.” Alter having 
attempted in vain for fifteen years to find support for his enter- 
prise, he at last obtained assistance from Ambrose Dudley, earl 
of Warwick, and through him the interest of Oueen Elizabeth 
was also scoured. The Muscovy Company was now obliged to 
give a licence for the voyage in 1574, and the necessary money 
was found by London merchants. Aided especially by Midiael 
Lok, an influential merchant and diligent student of geography, 
Frobisher sailed, on the 7th (17th) of June 157O, from Deptford 
with two small vessels of 20 and 25 tons, called the “ Gabriel " and 
“ Michael,” and a small pinnace of to tons; the crews amounted 
to 35 men all told. On the 8th (iSth)of July they lost sight of 
the pinnace, which was seen no more. On the nth (2Tst)of July 
they sighted a high, rugged land, hut could not approach it for 
ice. This was the east coast of Greenland, but, misled by his 
charts, Frobisher assumed it to be the, fictitious Erisland, which 
was the fabrication of a Venetian, Niccolu Zeno, who in 1558 
published a spurious narrative and map (which he pretended 
to have found) as the work of an ancestor and his brother in 
the 14 Hi centurv. The Zeno map was chiefly fabricated on 
the basis of a map by the Swede Glaus Magnus of 1537 and the 
map bv the Dane Glaudius Glavus of the r 5th century. It was 
accepted at the time as a work of high authority, and its fictitious 
names and islands continued to appear on subsequent maps for 
at least a century, and have puzzled both geographers at home 
and explorers in the field. These islands had also been intro- 
dined on the charts of Mercator of 1569 and of Ortelius of 1570, 
which were probahlv used by Frobisher. Evidently frightened 
bv the sight of the great quantities of ice off the Greenland 
coast, one ship, the “Michael,” left him secretly, “and re- 
tourned home wyth greate reportc that he was cast awa\c." 
The gallant Frobisher continued his voyage towards the north- 
west in the “ Gabriel ” alone, although Lis mast was sprung, hi-s 
topmast blown overboard, and his “ rnizen-mast ” had had to be 
cut away in a gale. On the 29th of July (Aug. 8) he sighted high 
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land which he called Queen Elizabeth's Foreland. This was 
the southern part of Baffin Land (Resolution Island) in about 
62° N. lat. He was stopped by ice, but nearly two weeks later 
he reached the coast and entered an inlet which he considered 
to be the strait of the north-west passage, and he gave it his own ^ 
name (it is now Frobisher Bay on Baffin Land). The land was 
called “ Meta Incognita.” Frobisher was not well prepared 
for going much farther, and after his boat with five men had 
disappeared lie returned home, where, unfortunately, some 
" gold-finders ” in London took it into their heads that a piece 
of dark heavy stone brought back contained gold ore. This 
caused great excitement; it was now considered much more 
important to collect this precious ore than to find the north-west 
passage, and much larger expeditions were sent out in the two 
following years. As many as fifteen vessels f united the third 
expedition of 1578, and it was the intention to form a colony 
with a hundred men in the gold land, but this scheme was 
given up. Frobisher came into Hudson Strait, which was at 
first thought to be Frobisher Strait and therefore called Mistaken 
Strait. There was an open sea without any land or ice 
towards the west, and Frobisher was certain that he could sail 
through to the “ Mare del Sur ” (Pacific Ocean) and “ Kathaya,” 
but his first goal was the “ gold mines," and the vessels returned 
home with full loads of the ore. One of them, a buss (small 
ship) of Bridgwater, called the “ Emmanuel,” reported that on 
her voyage home she had first sighted Frisland on the 8th 
(18th) of September, but four days later she had sighted another 
land in the Atlantic and sailed along it till the following day ; they 
reckoned its southern end to be in about 57 h l> N. lat. This land 
soon found its place on maps and charts south-west of Iceland 
under the name of Buss Island, and as it was never 
° r seen a £ am ft was after 1 745 called “ the sunken land 
of Buss.” The explanation is that, misled by the 
maps, Frobisher assumed Greenland to be Frisland of the Zeno 
map and Baffin Hind was afterwards assumed to he the east 
coast of Greenland. When the buss on her w r ay home sighted 
Greenland in about 62° N., she therefore thought it tw be 
Frisland, but when she four days l^ter again sighted land 
near ( ape Farewell and her dead reckoning probably had 
carried her about two degrees too fitr south, she naturally 
considered this to be a new land, which puzzled geographers 
and navigators for centuries. Owing to a similar mistake, not 
by Frobisher, but by later cartographers and especially by Davis, 
it was afterwards assumed that Frobisher Strait (and also 
Mistaken Strait) was not in Baffin Land but on the east coast 
of Greenland, where they remained on the maps till the 18th 
century. 

John Davis, who made? the next attempt to discover a north- 
west passage, was one of the must scientific seamen of that age. 

lie made three voyages in three successive years 
Davis, aided and fitted out by William Sanderson and other 
merchants. Sailing from Dartmouth on the 7th (17th) of June 
1585, with two ships, he sighted on the 20th (30th) of July “ the 
most deformed, rocky and mountainous land, that ever we sawe.” 
He named it the of Desolation, although he understood 

that he had rediscovered the shore which in ancient time 
was called Greenland. ” it was its east coast. lie •visited 
the west coast, where Frobisher had also landed mistaking 
it for Frisland. Davis anchored in a place called Gilbert’s 
Sound in 64° to' (near the present Danish settlement of Godthaab) 
and had much intercourse with the Eskimo. He then, crossing 
the strait which bears his name, traced a portion of its western 
shore southwards from about 66 ,J 40' N. lat. and came into Cum- 
berland Sound, which he thought to be the strait of the north-west 
passage, but returned home on account of contrary winds. 
In the second voyage (with four ships) Davis traced the western 
shore of Davis Straij still farther southwards, and sailed along 
the coast of Labrador. In the third voyage (with three ships) 
in 1587 he advanced far up his own strait along the west coast 
of Greenland in a small leaky pinnace, the " Ellin,” and reached 
a lofty granite island in 72 0 41' N. lat., which hetiamcd Hope*| 
Sanderson. He met with ice in the sea west of this place, but 


reported that there was not “ any yee towards the north, but 
a great sea, free, large, very salt and blew-, and of an unsearchc- 
able depth.” By contrary winds, however, he was prevented 
from sailing in that direction. He sailed into Cumberland Sound, 
but now found that there was no passage. He also passed on 
his wav southwards the entrance to Frobisher Strait, which 
he named Lumlev Inlet, and Hudson Strait, without under- 
standing the importance of the latter. When Davis came to 
Labrador, where his two larger ships were to have waited for 
him, they had sailed to England. The little “ Ellin ” now struck 
a sunken rock and sprung a leak, which was repaired, and he 
crossed the Atlantic in this small leaky ciaft. He still believed 
in the existence of a passage through Davis Strait, but could 
find no support for another Arctic voyage. Davis was not the* 
first to discover this strait; it was well known to the Norsemen. 
Caspar Corte-Real had possibly also been there, and Frobisher 
had during his voyages crossed its southern part every year. 
The result of Davis’s discoveries are shown on the Molyneux 
globe, which is now in the library of the Middle Temple; they 
are also shown on the “ New Map ” in Hakluyt’s Principal 
Navigations (1598-1600). When Davis was trying to reconcile 
his discoveries with the previous ones, especially those of 
Frobisher, he made fatal mistakes as mentioned above. 

As early as 1565, by the intervention jsf a certain Philip 
Winterkonig, an exile from Varddhus in Norway, Dutch mer- 
chants formed a settlement in Kola, and in T578 Brunei 
two Dutch ships anchored in the mouth of the river rune ’ 
Dvina, and a Dutch settlement was established where Archangel 
was built a few years later. The leading man in these under' 
takings was Olivier Brunei, who is thus the founder of the 
White Sea trade of the Dutch; he was also their first Arctic 
navigator. He had travelled bmh overland and along the coast 
to Siberia and reached the river Ob; he had also visited Kostin 
Shar on Novaya Zemlya. He propounded plans for the dis- 
covery ol the north-east passage to China, and in 1581 he went 
from Russia to Antwerp to prepare an expedition. He probably 
started with one ship in 1582, on the first Arctic expedition 
which left the Netherlands. Little is kntnvn ol its late except 
that it ended unsuccessfully with the wreck of the ship in the 
shallow Pechora Bay, possibly after a vain attempt to penetrate 
through the Yugor Strait into tjie Kara Sea. In 1583 we find 
Olivier Brunei in Bergen trying to organize a Norwegian under- 
aking, evidently towards the north-east, but it is uncertain 
whether it led to anything. • 

The Dutch, however, had begun to see the importance of a 
northern route to 'China and India, espec ially as the routes 
through the sout hern seas were jealously guarded by the Spani- 
ards and Portuguese, and after 1584 all trade with Portugal, 
where the Dutch got Indian goods, was forbidden. Bv Brunei’s 
efforts their attention had been directed towards the north-east* 
passage, but it was not until 1594 that a new expedition was 
sent out, one of the promoters being Peter Plancius, the 
learned eosmographer of Amsterdam. Four ships sailed from 
Huysdunen on the 5th (15th) pf June 1594. Two of these 
ships from Amsterdam were, under the command of Willem 
Barents, who sighted Novaya Zemlya, north of 
Matoehkin Shar, on the 4th (14th) of July; and 
from that date until the 1st (nth) of August y ' 

Barents continued perseveringly to seek a way through 
the ice-floes, and discovered the whole western coast as far 
as the Great lee Cape, the; latitude of whic h he, with his 
admirable accuracy, determined to be 77 0 N. Having reached 
the Orange Islands at the nurth-west extremity, he derided 
to return. The two other ships under the command of Corneiis 
Nay had discovered the Yugor Strait, through which they sailed 
into the Kara Sea on the 1st (nth) of August. They reached 
the west coast of Yalinal; being sure that they had passed the 
mouth of the rive r Ob, and finding the sea open, they thought 
they had found a free passage; to Japan and China, and returned 
home or^ the nth (21st) of August. A new expedition was 
made the following year, 1595, with seven ships under the 
command of Corneiis Nay, as admiral, ^nd Willem Barents as 
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chief pilot, but it merely made several unsuccessful attempts 
to enter the Kara Sea through the Yugor Strait. The third 
expedition was more important. Two vessels sailed from 
Amsterdam on the ioth (20th) of May 1506, under the command, 1 
of Jacob van lleemskcrck and Corneliszoon Rijp. Barents 
accompanied lleemskcrck as pilot, and Gerrit do Veer, the 
historian of the voyage, was on board as matt*. The masses 
of ice in the straits leading to the Sea of Kara, and the 
impenetrable nature of the pack near Novara Zemlya, had 
suggested the advisability of avoiding the land and, by keeping 
a northerly course, of seeking a passage in the open sea. Thev 
sailed northwards, and on the yth (iyth) of June discovered 
Bear Island. Continuing oil the same course they sighted a 
mountainous snow-covered land in about So 0 N. lat., soon 
afterwards being stopped bv the polar pack ice. This important 
discover! was named Spitsbergen, and was believed to be a 
part of Greenland. Arriving at Boar Island again on the Tst of 
July, Rijp parted company, while Heemskerek and Barents 
proceeded eastward, intending to pass round the northern 
extreme of Xovaya Zemlya. On the 26th of August (Sept. 5) 
they reached Ice llavm, after rounding the northern 
extremity of the land. Here thev wintered in a house built 
out of driftwood and planks from the 'tween decks and the 
deck-house of the 'vessel. Tn the spring they made their way 
in boats to the Lapland coast; but Barents died during the 
voyage. This was the first time that an arctic winter was 
sneces; fully faced. The voyages of Barents stand in the first 
rank among the polar enterprises of the Tfith century. They 
led to flourishing whale and seal fisheries which long enriched 
the Netherlands. 

The English enterprises were continued bv the Muscovy 
Company, and by associations o! patriotic merchants of London ; 

and even the East India Company sent an expedition 
Waymouth. unc j cr (_’ £l pt a in Waymouth in 1O0 2 to seek for a 
passage by the opening seen by Davis, but it had no success. 

The best servant of the Moscow Company in the work of 
polar discovery was Henry Hudson. T T is first voyage was 
undertaken in 1607, when he discovered the most 
Hudson. northern known point of the east const of Greenland 
in 73° N. named “Hold with Hope/* and examined the iee 
between Greenland and Spitsbergen, probably reaching Hakluyt’s 
Headland in' 79° 50' N. On his way home he discovert d 
the island now called Jan Mayen, which he named “ Hudson's 
Tutehes." In his second expedition, during the season of ifioS, 
Hudson »■!. 1 mined the edge of the ire between Spitsbergen and 
Xovaya Zemlya. In his third voyage he was employed by tin* 
Dutch East India Company; he again approached Novava 
Zemlva, but was compelled to return westwards, and he explored 
the coasts of North America, discovering the Hudson Ri\er. 
In 1610 he entered Hudson Strait, and discovered the great bay 
which hears and immortalizes his name, lie was obliged to 
winter there, undergoing no small hardships. On his way 
home his crew mutinied and set him, his little son and some 
sick men adrift in a boat, and the' explorer perished in the seas 
he had Opened up. 

The voyages of Hudson led immediately to the Spitsbergen 
whale fishery. From 1609 to ifiT 2 Jonas Poole made four 
Spitsbergen voyages for the prosecution of this lucrative business, 
Whale and he was followed by Eotherbv, Baffin, Joseph, 
Fishery . anf ] Edge. Those hold seamen, while in the pursuit 
of whales, added considerably to the knowledge of the archi- 
pelago of Blands known under the name of Spitsbergen, and 
in 16 j 7 Captain Edge discovered an island to the eastward, 
which he named Wyrhe's Land. 

About tlv* same period the kings of Denmark began to 
send expeditions for the rediscover)- of the lost Greenland 
colony. In 1605 Christian TV. sent out three ships, 
es under the Englishmen Cunningham and Ilall and 

oyages. a j)ane named Lindenov, which reached the western 
coast of Greenland and had much intercourse with th i Eskimo. 
Other expeditions followed in 1606-TO07. 

Meanwhile, the me: chant adventurers of London continued 


to push forward the western discovery. Sir Thomas Button, 
in command of two ships, the “Resolution ” and “ Discovery,” 
sailed from England in May 16 t 2. He entered Button 
Hudson Bay, (Tossed to its western shore, and 
wintered at the mouth of a river in 57 0 10' N. which was named 
Nelson River after the master of the ship, who died and was 
buried there. Next year Button explored the shore of Suut hamp- 
ton Island as far as 65° N., and returned home in the autumn 
of ihrj. An expedition under Captain Gibbons despatched 
in Tbig to Hudson Bay was a failure; but in 1615 Robert By lot 
as master and William Baffin as pilot and navigator in the 
“ Discovery ” examined the coasts of Hudson Strait and to the 
north of Hudson Bay, and Baffin, who was the equal of Davis as 
a scientific seaman, made many valuable observa- Baffin 
tions. In 1616 Bvlot and Baffin again set out in the a 
“ Discovery.” Sailing up Davis Strait they passed that navi- 
gator’s farthest jioint at Sanderson’s Hope, and sailed round the 
great channel with smaller channels leading from it which has 
been known ever since as Baffin Bay. Baffin named the most 
northern opening Smith Sound, alter the first governor of the East 
India Companv, and the munificent promoter of the voyage, 
Sir Thomas Smith. Lancaster Sound and Jones Sound were 
named after other promoters and friends of the voyage. The 
fame of Baffin mainly rests upon the discovery of a great channel 
extending north from Davis Strait; but it was unjustly dimmed 
for many years, owing to the omission of Bur chas to publish 
the navigator’s tabulated journal and map in his great collection 
of voyages. It was two hundred years before a new expedition 
sailed north through Baffin Bay. It may he mentioned, as an 
illustration of the value of these early voyages to modern science, 
that Pro lessor Hanstcen of Christiania made use of Baffin's 
magnetic observations in the compilation of Ids series of 
magnetic maps. Tn if»K) Denmark sent out an expedition, 
under the command of Jens Munk, in .search of the north west 
passage, with two ships and 64 men. They reached the west 
coast of Hudson Bav, where they wintered near Churchill River, 
but/ all died with the exception of one man, a hoy, and Munk 
himself, who managed to sail home in the smallest ship. 

In two expeditions were despatched, one by the mer- 

chants of London, the'othei* lay those of Bristol. In the London 
ship “Charles” Luke Fox explored the western 
side of Hudson Bay as far as the place called Sir 
Thomas Roe’s Welcome.” In August he en- 
countered Captain James and the Bristol ship “Marin” in the 
middle of Hudson Bay, and went north until he reached 
“ North-west Fox his farthest,” in 60 ° 47' N. He then returned 
home and wrote an entertaining narrative. Captain James had 
to winter off Charlton island, in James Bav, the southern extreme 
of Hudson Bay, and did not return until October t 6^2. Another 
English vovager, Captain Wood, attempted, without success, to 
discover a north-east passage in 167 f\ through 1 lie sea round 
the North Pole, but was wrecked on the coast of Novava Zemlya. 

The lfith and 17th centuries were periods of discovery and 
daring enterprise. Hudson Strait and Bay, Davis Strait and 
Baffin Bav, the icy seas from Greenland to Spitsbergen and 
from Spitsbergen to Novava Zemlva had all been expWcd; 
but much more was not discovered than had been well known 
to the Norsemen five or six centuries earlier. The following 
century was rather a period of reaping the results of former 
efforts than of discovery. It saw* the settlement of the Hudson 
Bay Territory and of Greenland, and the; development of the 
whale and seal fisheries. 

The Hudson’s Bay Company was incorporated in 1^)70, and 
Prince Rupert sent out Zaehariah Gillan, who wintered at 
Rupert River. At first very slow progress was made. A voyage 
undertaken bv Mr Knight, nearly 80 years old, who had been 
appointed governor of the factory at Nelson River, was unfortu- 
nate, as his two ships were lost and the crews 
perished. This was in 1719. In 1722 John Scroggs cro ™ s - 
was sent from Churchill River in search of the missing ships, 
but merely entered Sir Thomas Roe’s Welcome and returned. 
His reports were believed to offer decisive proofs of the existence 
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of a passage into the Pacific; and, a naval expedition was de- 
spatched under the command of Captain Christopher Middleton, 
consisting of the “ Discovery ” pink and the “ Fur- 
.tfd-eiun. ' bomb. Wintering in Churchill River, Middle- 

ton started in July t 742 and discovered Wager River and Repulse ] 
Bay. In 1740 Captain W. Moor made another voyage in 
the same direction, and explored the Wager Inlet. 
Moor ' Later in the century the Hudson’s Bay Company’s 
servants made some important land journeys to discover the 
shores of the American polar ocean. From 1769 to 1772 Samuel 
Hearne descended the Coppermine River to the polar sea; and 
in 1789 Alexander Mackenzie discovered the mouth of the 
Mackenzie River. (For the establishment of the modem Danish 
settlements in Greenland, see Greenland.) 

The countrymen of Barents vied with the countrymen of 
Hudson in the perilous calling which annually brought fleets 
Dutch of ships to the Spitsbergen seas during the 17th and 
Whale 18th centuries. The Dutch had their large summer 
Fishery. station for boiling down blubber at Smeerenberg, 
near the northern extreme of the west coast of Spitsbergen. 
Captain Vlamingh, in 1664, advanced as far round the northern 
end of Novaya Zemlya as the winter quarters of Barents. In 
T700 Captain Cornells Roulc is said hv Witsen to have sailed 
north in the longitude of Novaya Zemlva and to have seen 
an extent of 40 m. of broken land, but Theunis Ys, one of the 
most experienced Dutch navigators, believed that no vessel 
had ever been north of the 82nd parallel. In 167 r Frederick 
Martens Martens, a German surgeon, visited Spitsbergen, and 
wrote the best account of its physical features and 
natural history that existed previous to the time of Seoresby. 
Jn 1707 Captain Cornells Gilies went far to the eastward 
along the northern shores of Spitsbergen, and saw land to 
the east in 8o u N., which has since been known as Gilies Land. 
The Dutch geographical knowledge of Spitsbergen was embodied 
in the famous chart of the Van Ken lens (father and son), T700- 
1728. The Dutch whale fishery continued to flourish until the 
French Revolution, and formed a splendid nursery for training 
the seamen of the Netherlands. Fro 01^700 to t 775 the whaling 
fleet numbered ioo ships and upwards, in 1719 the Dutch 
opened a whale fishery in Davis Strait, anrl continued to frequent 
the west coast of Greenland for upwards of sixty years from that 
time. 

The must flourishing period of the British fishery in the Spits- 
bergen and Greenland seas was from T752 to 1820. Bounties 
British of 40s. per ton were granted by act of parliament; 
Whale and in 1778 as many as 255 sail of whalers were 

Fishery. employed. Jn order to encourage discovery £5000 

was offered in 1776 to the first ship that should sail beyond the 
89th parallel (1.6 Geo. III. c. 6). Among the numerous daring 
and able whaling captains, William Seoresby takes 
Scores hy. ^ p rst r;in ^ alike as a successful whaler and a 
scientific observer. Ilis admirable^lmw/// of the Arctic Regions 
is still a textbook for all students of the subject. Jn 1806 he 
succeeded in advancing his ship “Resolution " as far north as 
Si" 12' 42". Jn t 822 ^e forced his wav through the ice which 
encumbers the approach to land on the east coast of Greenland, 
and surveyed that coast from 75" down to 69° N., a distance 
of 400 m. Seoresbv combined the closest attention to his 
business with much valuable scientific work and no insignificant 
amount of exploration. • 

The Russians, after the acquisition of Siberia, succeeded in 
gradually exploring the whole of the nort hern shores of that vast 
region. Jn 1648 a Cossack named Simon Dezhncff 
Russians. p ;lvc equipped a boat expedition in the 

river Kolyma, passed through the strait since named after 
Bering, and readied the Gulf of Anadyr. Tn 1738 a voyage was 
made by two Russian officers from Archangel to the mouths of 
the Ob and the Yenisei. Efforts were then made to effect a 
passage from the Yenisei to the Lena. In 1735 Lieut. 1 . 

Chelvusk i n got as far as 772 5' N . near the cape whieh^ 
Chelyuskin. | 3cars pj s niunc . and j n 174^ he rounded that most 

northern point of Siberia in sledges, in 77 0 41' N. Captain 


Vitus Bering, a Dane, was appointed by Peter the Great to 
command an expedition in 1725. Two vessels were built at 
Okhotsk, and in July 1728 Bering ascertained the B 
existence of a strait between Asia and America. er 
Jn 1740 Bering was again employed, lie sailed from Okhotsk 
in a vessel called the “ St Paul," with G. W.*Stcllcr on board as 
naturalist. Their object was to discover the American side of 
the strait, and they sighted the magnificent peak named by 
Bering Ml St Elias. The Aleutian Islands were also explored, 
but the ship was wrecked on an island named after the ill-fated 
discoverer, and scurvy broke out amongst, his crew. Bering 
himself died there on the 8th of December 1741. 

Thirty years after the death of Bering a Russian merchant 
named Liakhoff discovered the New Siberia or Liakhoff Islands, 
and in 1771 he obtained the exclusive right from the 
empress Catherine to dig there for fossil ivory . l1cdcnstrom ' 
These; islands were more; fully explored l>y an officer named 
Iledenstrum in 1809, and seekers for fossil ivory annually resorted 
to them. A Russian expedition under Captain Chitsehakoff, 
sent to Spitsbergen in 1764, was only able to attain a latitude of 
8o°3o'N. 

From 1773 onwards to the end of the 19th century the objects 
of polar exploration were mainly the acquisition of knowledge 
in various branches of science. It was on these grounds that 
Dainos Barrington and the Royal Society induced the British 
government to undertake arctic exploration once more. The 
result was that two vessels, the “ Racehorse ” and “ Carcass ” 
bombs, were commissioned, under the command of 
Captain J.C. Phipps. 'Flic expedition sailed from the pps * 

Nore on the 2nd of June 1 773. and was stopped by the ice to the 
north of Hakluyt Headland, the north-western point of Spits- 
bergen. Phipps reac hed the Seven Islands and discovered Walden 
Island; but bevonc this point progress was impossible. When 
he attained their highest latitude in 8o° 48' N., north of the 
central part of the Spitsbergen group, the ice at the edge of 
the pack was 24 ft. thick. Captain Phipps returned \o England 
in September 1773. Five years afterwards James 
Cook received instructions to proc eed “northward 00 

from Kamc hatka and search fur a north-east or north-west 
passage from the Pacific to the Atlantic. I11 accordance with 
these orders Captain Cook, during his third voyage, reached 
Cape; Prince of Wales, the western extremity ef America, on 
the 9th of August 1778. His ships, the “Resolution” and 

Discovery," arrived at. the edge of the ice, after passing Bering 
Strait, in 70° 4 t' N. On the 17th of August the farthest 
point seen on the American side was named Icy Cape. On the 
Asiatic side Cook’s survey extended to Cape North. In 
the following year Captain Clerke, who had succeeded to the 
command, made another vovage, but his ship was beset in 
the ice, and so much damaged that further attempts wen* 
abandoned. 

Thewars followingthe French Revolution put an end to voyages 
of discovery till, after the peace of 1815, north polar research 
found a powerful and indefatigable advocate in Sir 
John Barrow. Through his influence a measure for *r row '- 
promoting polar discovery became law in i8t8 (58 Geo. III. 
c. 20), by which a reward of £20,000 was offered for making the 
north-west passage, and of £ 5000 for reaching 89° N., while the 
commissioners of longitude were empowered to a war . 4 pro- 
portionate sums to those who might achieve certain portions of 
such discoveries. In 181 7 the icy seas were reported by Captain 
Seoresby and others to be remarkably open, and this circumstance 
enabled Barrow to obtain sanction for the despatch of two 
expeditions, each consisting of two whalers — one to attempt 
discoveries bv wav of Spitsbergen and the other by Baffin Bay. 
The vessels for the Spitsbergen route, the “ Dorothea ” and 
“ Trent,” were commanded by Captain David Buchan and 
Lieut. John franklin, and sailed in April 1818. Driven 
into the pack by a heavy swell from the south, both 
vessels yere severely nipped, and had to return to England. 
The other expedition, consisting of the “ Isabella ” and 
“ Alexander,” commanded by Captain John Ross and Lieut. 
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Edward Parry, followed in the wake of Baffin's voyage* of 1616. 
Ross sailed from England in April 181S. The chief merit of hi*s 
voyage was that it vindicated Baffin's accuracy as a discoverer. 
Its practical result was that the way was shown to a lucrative 
fishery in the 4< North Water " of Baffin Bay, which continued 
to be frequented by a fleet of whalers every year. Captain Ross 
thought that die inlets reported by Baffin were merely hays, while 
tii ; opinion of his second in command was that a wide opening 
to the westward existed through the Lancaster Sound of Baffin. 

Parr}'” was selected to command a new expedition in the 
following year. His two vessels, the “ Heela ' and 14 Griper,” 
Parry's passed through Lancaster Sound, the continuation 
First and of which was named Barrow Strait , and advanced 
Second westward, with an archipelago on the right, since 

Voyages. kn 0W n as the Parry islands, lie observed a wide 
opening to the north, which he named Wellington Channel, am 
sailed onwards for 300 m. to Melville island, lie was stopped 
by the impenetrable polar pack of vast thickness which surrounds 
the archipelago to the north of the American continent, and was 
obliged to winter in a harbour on the south coast of Melville 
Island. Parry's hygienic arrangements during the winter were 
judicious, and the scientific results of his expedition were valu- 
able. The vessels returned in October 1820; and a fresh ex- 
pedition in the u Fury ” and “ Heela,” again under the command 
of Captain Parry, sailed from the Nore on the 8th of May 1821, 
and passed their first winter on the coast of the newly discovered 
Melville Peninsula in 66° li N. Still persevering. Parry passed 
his second winter among the Eskimo at lgloolik in 69 J 20 N., 
and discovered a channel leading westward from the head ol 
Hudson Bay, which he named Fury and iiecla Strait. The 
expedition returned in the autumn of 1823. Meantime Parry's 
Franklin's friend Franklin had been employed in attempts to 
First reach by land the northern shun s of America, 

journey . hitherto only touched at two points by Ileurne and 
Mackenzie. Franklin went out in 1819, with Dr John Richard- 
son, GeorgU Back and Robert Hood. They landed at York 
factory, and proceeded to the Great Slave Lake. In August of 
the following year they started for the Coppermine River, and, 
embarking on it, reached its mouth on the iSth of July 1821. 
From that point 550 im of coast-line were explored, the 
extreme point being called Cape Turnagain. Great sufferings, 
from starvation and cold, had* to he endured during the return 
journey; but eventually Franklin, Richardson and J kick arrived 
safely aUFort Chippewyun. 

It was thought desirable that an attempt should be made to 
connect the Cape Turnagain of Franklin with the discoveries 
Parry's made by Parry during his second voyage; but the 
Third first effort, under Captain L) on in the “ Griper,” was 
Voyage . unsuccessful. In 1824 three combined attempts were 
„ organized. While Parry again entered by Lancaster Sound and 
pushed down a great opening he had seen to the south 
named Prince Regent Inlet, Captain Bceehey was to enter 
Bering Strait, and Franklin was to make a second journey by 
land to the shores of Arctic America. Parry was unfortunate, 
but^Beechcy entered Bering Strait in the “ Blossom ” in August 
1826, and extended our knowledge as far as Point Barrow 
Franklin's m 7 *° 2 .V Franklin, in 1825-1826, de- 

Second scended the Mackenzie River to its mouth, and ex- 
Journgy. plored the coast for 374 m. to the westward; while 
Dr Richardson discovered the shore between the mouths of the 
Mackenzie and Coppermine, and sighted land to the northward, 
named by him Wollaston Land, the dividing channel being 
called Union and Dolphin Strait. They returned in the autumn 
of 1826. 

Work was also being done m the Spitsbergen and Barents 
Seas. From 1821 to 1824 the Russian Captain Liitke was 
surveying the west coast of Novaya Zemlya as far as 
Lutke. Cape Nassau, and examining the ice of the adjacent 
sea. In May 1823 the “ Griper ” sailed, under the command 
of Captain Clavering, to convey Captain Sabine to 
Clavering. t j ie p 0 j ar re gi 0 ns in order to make jTendulum 
observations. Claveriijg pushed through the ice in 75 0 30' N., 
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and succeeded in reaching ihe cast roast of Greenland, where 
observations were taken on Pendulum Island. He charted the 
coast-line from 76° to 72 0 N. 

In Parry's attempt to reach the pole from the norl hern coast 
of Spitsbergen by means of sledge-boats (see Lakey), the highest 
latitude reached was 82° 45' N., and the attempt was rrsevered 
in until it was found that the ice as a whole was drilling to the 
south more rapidly than it was possible to travel over it to 
the nort h. 

In 1829 the Danes undertook an interesting piece 
tion on the east coast of Greenland. Captain Gn 
Danish navy rounded ( ape Farewell in boats, with 
four Europeans and twelve Eskimo, lie advanced 
as far as 05° 18' N. on the east coast, where he was .-.topped by 
an insurmoifn table barrier of ice. He wintered in 03° 22' N., 
and returned to the settlements 011 the west side of Greenland in 
1 830. 

In the year 1829 Captain John Ross, with his nephew James 
Clark Ross, having been furnished with funds by a wealthy 
distiller named Felix Booth, undertook a private T/jc/fossea 
expedition of discovery in a small vessel called tlu* 

44 Victory.” Ross proceeded down Prince Regent Inlet to the 
Gulf of Boothia, and wintered on the eastern side of a land named 
by him Boothia Felix. In the course of exploring excursions 
during the summer months James Ross crossed the land and 
discovered the position of the north magnetic pole on the western 
side of it, on the 1 si of June 1831 . lie also discovered a land to 
the westward of Boothia which he named King William Land, and 
the northern shore of which he examined. The most northern 
point was called Cape Felix, and ihenre the coast trended south- 
west to Victory Point. The Rosses could not get their little 
vessel out of its winter quarters. They passed three withers 
t here, and then fell back on the stores at Fury Beach, where ihc) 
passed their fourth winter, 1832-1833. Eventually they were 
picked up by a whaler in Barrow Strait, and brought; home. 
Great anxiety was naturally felt at their prolonged jibsem 0, and 
in 1 $33 Sir George Back, with Dr Richard King as a 
companion, set out by land in search of the missing 
explorers. Wintering at the Great Slave Lake, they left Fort 
Reliance on the 7th of June 1834, and descended the Great Fish 
River for 530 m. The mouth was readied in 67 1 1 1 ' N., and then 
the want of supplies obliged them to return. In 1.836 Sir George 
Back was sent, at the suggestion of the Roy.il Geographical 
Society, to proceed to Repulse Bay in his ship, the “ Terror,” 
and then to cross an assumed isthmus and examine the coast- 
line thence to the mouth of the Great Fish River; hut the ship 
was obliged to winter in the drifting pack, and was brought home 
in a sinking condition. 

The tracing of the polar shores of America was completed by the 
Hudson Bay Company’s servants. In June 1837 Thomas Simpson 
and P. VV. Dense left Chippewyan, reached the 
mouth of the Mackenzie, and connected that position an™ Deal e 
with Point Barrow', which had been discovered by the 
“ Blossom ” in 1826. In 1839 Simpson passed Cape Turnagain 
of Franklin, tracing the coast eastward so as to connect with 
Back’s work at the mouth of the Great Fish River. lie landed 
at Montreal Island in the mouth of that river, and then 
advanced eastward as far as Castor and Pollux River, his 
farthest eastern point. On his return he travelled along 
the north side oj the channel, the south shore of the King 
William Island discovered by James Ross. The south- 
western point of this island was named Cape Herschel, and 
there Simpson built a cairn on the 26th of August J.S39. 
Little remained to do in order to complete the delineation of the 
northern shores of the American continent, and this task was 
entrusted to Dr John Rue, a Hudson’s Bay factor, in 
1846. He went in boats to Repulse Bay, where he 
wintered in a stone hut nearly on the Arctic? Circle ; and there he 
and his six Orkney men maintained themselves on the deer they 
shot. During the spring of 18^7 Dr R*e explored on foot the 
•shores of a <great gulf having 700 m. of coast-line. JTe thus 
connected the work of* Parry, at the mouth of Fury and Ileda 
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Strait, with the w'ork of Ross on tl,c coast of Boothia, proving 
that Boot hia was part of the American continent. 

While British explorers were thus working hard to solve some 
of the geographical problems relating to Arctic America, the 
Anjou Russians were similarly engaged in Siberia. In 182T 
Lieut. P. F. Anjou made a complete survey of the 
New Siberia Islands, and came to the conclusion that it was not 
possible 10 advance far irom them in a northerly direction, 
Wran eti <nv ‘ n k r 1o thinness of the ice and to open water 
range . listing within 20 or 30 m. Baron W T ranged prose- 
cuted similar in\ cstigations Irom the mouth of the Kolyma 
between 1820 and 1823. lie made four journeys with dog 
sledges, exploring the coast In tween Cape Chelagskoi and the 
Kolyma, and making attempts to extend his journeys to some 
distance Irom the land, but he was always stopped* by thin ice. 

. . In 184 * Middendorf was sent to explore the region 
which terminates in Cape Chelyuskin. He reached 
Taimyr Bay in the height of the short summer, whence lie saw 
open water and no ice blink in any direction. The >\hole arctic 
shore of Siberia had now been explored and delineated, but no 
vessel bad yet rounded the extreme northern point. 

The success of Sir James Ross’s Antarctic expedition and the 
completion of the northern coast-line of America by the Hudson's 
Bay Company's servants gave rise in 1845 to a fresh 
Expedition iltteln I )l to make the passage from Lancaster Sound 
to Bering Strait. The story of the unhappy expedi- 
tion of Sir John Franklin, in the “ Krebus ” and 44 Terror,” is told 
under Franklin; but some geographical details may he given 
here. The heavy polar ice flows south-east between Melville 
and Baring Islands, down ]\1 ‘Clin t ock Channel, and impinges 
on the north-west coast of King William Land. It was this 
branch from the “ palaeocrystic ” sea which finally stopped the 
progress of Franklin’s expedition. On leaving the winter 
quarters at Beechey Island in 1846 Franklin found a channel 
leading south, along the western shore of the land of North 
Somerset discovered by Parry in 1819. 11 he could reach the 

channel on the American coast, lie knew that he would be % ablc 
to make his way along it to Bering Strait. This channel, now 
called Peel Sound, pointed directly to the south. He sailed 
down it towards King W illiam Isiand, vwith land on both sides. 
But directly the southern point of the western land was passed 
and no longer shielded the channel, the great ice stream Irom 
Melville Island, pressing on King William Island, was encountered 
and found impassable. Progress might have been made by 
rounding the eastern side of King William Island, but its 
insularity was then unknown. 

It was not until 1848 that anxiety began to he felt about the 
Franklin expedition. I11 the spring of that year Sir James Ross 
Search was Sl>nL VN ’^ D\o *»hips, the “Enterprise” and 
Expeditions Investigator," byway of Lancaster Sound. He 
Ross . wintered at Leopold Harbour, near the north-east 

point of North Devon. In the spring he made a long sledge 
journey with Lieut. Leopold MTlintock along the northern and 
western coasts of North Somerset, but found nothing. 

On the return of the Ross expedition without any tidings, the 
country became thoroughly alarmed. An extensive plan of search 
was organized — the “ Enterprise 1 ” and “ Vivcsti- 
Austin* g a tor ” under Collinson and APClure proceeding 
b v Bering Strait, while the “ Assistance ” and “ Resolute,” 
with two steam tenders, the “ Pioneer” and “intrepid,” sailed 
on the }rd of May 1850 to renew the search by Barrow Strait, 
under Captain lloratio Austin. Two brigs, the “ Lady Franklin ” 
and “ Sophia," under William Penny, an energetic and able wlial- 
captain, were sent by the same route. He had w ith him Dr 
Sutherland, a naturalist, who did much valuable scientific work. 
Austin and Penny entered Barrow Strait, and Franklin’s winter 
quarters of 1845-18.16 were discovered at Beechey Island; but 
there was no record ol any kind indicating the direction taken by 
the ships. Stopped by the ice, Austin’s expedition wintered 
(1850-1851) in the pack off Griffith Island, and Penny found 
refuge in a harbour on the south coast of Cornwallis Island. 1 
Austin, who had been with Parry during his third voyage, was 


Collinson, 


an admirable organizer. His arrangements for passing the 
winter were carefully thought out and answered perfectly. In 
concert with Penny he planned a thorough and extensive system 
of search by means of sledge- travel ling in the spring, and 
1 Lieut. MTlintoek superintended (‘very detail of this part 
of the work with unfailing forethought and skill. Penny under- 
took the search by Wellington Channel. MTlintock advanced 
to Melville Island, marching over 770 m. in eighty -one days; 
Captain Ommanney and Sherard Osborn pressed southward 
and discovered Prince of Wales Island. Lieut. Brown examined 
the western shore of Peel Sound. The search was exhaustive; 
but, except the winter quarters at Beechey Island, no record was 
discovered. The absence of any record made Captain Austin 
doubt whether Franklin had ever gone beyond Beechey Island ; 
so he also examined the entrance of Jones Sound, the next inlet 
from Baffin Bay north of Lancaster Sound, on his way home, 
and returned to England in the autumn of 1S51. This was a 
thoroughly well conducted expedition, especially as regards the 
sledge-travelling, which MTlintock brought to great perfection. 
So far as the search for Franklin was concerned, nothing 
remained to be done west or north of Barrow Strait. 

in 1851 the “ Prince Albert ” schooner was sent out by Lady 
Franklin, under Captain Win. Kennedy, with Lieut. Bellot of 
the French navy as second. They wintered on the 
east coast of North Somerset, and in the spring of EelloE* * 

1852 the gallant Frenchman, in the course ol a lung 
sledging journey, discovered Bellot Strait, separating North 
Somerset from Boothia— thus proving that the Boothia coast 
facing the strait was the northern extremity of the continent, of 
America. 

The “ Enterprise ” and “ Investigator ” sailed from England 
in January 1850, but accidentally parted company before they 
readied Bering Strait. On the 6th of May 1851 the 
“ Enterprise ” passed the strait, and rounded Point 
Barrow on the 25U1. Collinson then made his wav up the 
narrow Prince of Wales Strait, between Banks and PJince Albert 
Islands, and readied Princess Royal Islands, w here APClure had 
been the previous year. Returning southwards, the 41 Enter- 
prise ” wintered in a sound in Prince Albert Island in 71^35' N. 
and TT7 0 35' W. Three travelling parties were despatched in the 
spring ol 1852 
direction, while 

them reaching Melville Island. In September 1S52 the ship was 
free, and Collinson pressed eastward along the coast *f North 
America, reaching Cambridge Bav (Sept. 26), where the 
second winter was passed. In the spring he examined the 
shores of Victoria Land as far as 70 1 26' N. and ioo° 45' VV. : here 
he was within a few miles of Point Victory, where the fate of 
Franklin would have been ascertained. The “ Enterprise 
again put to sea on the 5th ol August 1855, and returned west- % 
ward along the American coast, until she was stopped by ice and 
obliged to pass a third winter at Camden Bay, in 70° 8' N. and 
145° 29' W. In TS54 this remarkable voyage was completed, and 
Captain Collinson brought the “ Enterprise ” back to England. 

Meanwhile APClure in the “ Investigator ” had passed * t lie 
winter of 1850-1851 at the Princess Royal Islands, onlv 30 m. 
from Barrow Strait. In October APClure ascended 
a hill whence lie could see the frozen surface of • W CIure * 
Barrow Strait, which was navigated by Parry in j8iq %rS20. 
Thus, like the survivors of Franklin’s crews when they reached 
( ape 1 lersrhel, APClure discovered a north-w est passage. It was 
impossible to reach it, for the stream of heavily packed ice 
which stopped Franklin off King William Land lay athwart their 
northward course ; so, as soon as he was free in 1851, APClure 
turned southwards, round the southern extreme of Banks Land, 
and commenced to force a passage to the northward between the 
western shore of that land and the enormous fields of ice which 
pressed upon it. The cliffs rose like walls on one side, while on 
the other the stupendous ice of the»“ palaeocrystic sea ” rose from 
the water to a level with the “ Invest igator’s ” lower yards. 
After mahy hairbreadth escapes APClure took refuge in a bay on 
the northern shore of Banks Land, whk^i he named the Bay of 


2 one to trace Prince Albert Land in a southerly 
lie the others explored Prince ol \\ alys Strait, one of 
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God’s Mercy. Here the “ Investigator ” remained, never to 
move again. After the winter of 1851-1852 M‘Clure made a 
journev *uruss the ice to Melville Island, and left a record at 
Party’s winter harbour. Abundant supplies of musk ox were 
fortunately obtained, but a third winter had to be faced. In the 
spring of 1S53 M’LTure was preparing to abandon the ship with all 
hands, and attempt, like Franklin’s crews, to reach the American 
coast; but sir com* arrived in time. 

The Hudson Bay Company continued the search for Franklin. 
In 1848 Sir John Richardson and Dr Rae examined the American 
coast from the mouth of the Mackenzie to that of the 
j^rn Coppermine. In 1849 and 1S50 Rae continued the 
ournej a. sriU( .j 1 . anr j j )V a long sledge journey in the spring of 
185 r, and a boat voyage in the summer, he examined the shores 
of V ollaston and Victoria Lands, which were afterwards explored 
by Captain Collinson in the “ Enterprise.” 

In 1852 the British government resolved to despatch another 
expedition by Lancaster Sound. Austin’s four vessels were 
recommissioned, and the " North Star ” was sent out as a depot 
diip at Beechey Island. Sir Edward Bclehcr com- 
BeUntr. nianded the “ Assistance/* with the ** i'loncer 
under Sherard Osborn as steam tender. He went up Wellington 
Channel to Northumberland Bay, where he wintered, passing a 
second winter low^r down in Wellington Channel, and then 
abandoning his ships and coming home in 1851. But Sherard 
Od.>orn and Com. G. H. Richards did good work. 'They made 
sledge journeys to Melville Island, and thus discovered the 
northern side of the Barry group. Captain Kellett 
received command of the “ Re Mute,” with M‘Clin- 
tock in the >Uam tender “ Intrepid.’* Among Kellett’s officers 
were the best of Austin’s sledge-travellers, MTlintoek, Meeham, 
and Vcsey Hamilton, so that good work was sure to he done. 
George S. Xares, leader of the future expedition of 1X74--1S75, 
was also on board the ” Resolute.” Kellett pressed onwards to 
the westward and passed the winter of 1852-1855 at Melville 
Island. Lairing the autumn Meeham discovered M k ( ’lure's 
record, and the position of the “ Investigator ” was thus ascer- 
tained. Lieut. Pirn fnade his way to this point early in the 
following spring, and the officers and crew- of the “ Investigator,” 
led by MTluro, arrived safely on board the “ Resolute” on the 
17th of June 1.855. They reached England in the following year, 
having not only dbeovered but traversed a north-west passage, 
though not in the same ship and partly hv travelling over ice. 
For this«great feat MY’lure received the honour of knighthood, 
and a reward of £10,000 was granted to himself, the other 
officers, and the crew, by a vote of the House of Commons. 

The travelling parties of Kellett \s expedition, led by MT’lin- 
tock, Meeham and Vesey Hamilton, completed the discovery of 
the northern and western sides of Melville Island, and the whole 
-outline ot the large island of Prince Patrick, further west. 
M‘Clintock was away from the ship with his sledge party for one 
hundred and five days, and travelled over 1328 m. Meeham 
was away ninety-four davs. and travelled over 1163 m. Sherard 
Osborn, in 1853, was away ningtv-seven days, and travelled over 
935 In. The “ Resolute '* was obliged to winter in the pack in 
i 853~ i 854, and in the spring of 1854 Meeham made a remarkable 
journey in the hope of obtaining news of Captain Collinson at the 
Princess Royal Islands. Leaving the ship on the 3rd of April 
he was absent seventy days, out of which there were sixty-one 
and a half days of travelling. The distance gone over was 1336 
statute miles. The average rate of the homeward journey was 
23$ m. a day, the average time of travelling each day nine 
hours twenty-five* minutes. 

Fearing detention for another winter, Sir Edward Belcher 
ordered all the ships to be abandoned in the ice, the officers and 
crews being taken home in the “ North Star,” and 
ingiciieid. j n “ Phoenix ” and “ Talbot,” which had come out 
from England to communicate. They reached home in October 
1854. fn 1852 Captain Edward A. Tnglefield, R.N., had made 
a voyage up Baffin Bay in the “ Isabel ” as far as the entrance 
of Smith Sound. In 1853 and 1854 he came out in the “ Fhrenix” 
to communicate with tjie “ North Star” at Beechey Island. 


The drift of the “ Resolute '* was a remarkable proof of the 
direction of the current out of Barrow Strait . She was abandoned 
in 74" 4 C N. and ioi° ri' W. on the r4th of May 1854. 

J On the iothof September 1855 an American wlialer/^^^^ 

* sighted the ” Resolute ” in 67° N. lat. about twent\ 
miles from Cape Mercy, in Davis Strait. She had di ilted nearly 
a thousand miles, and having been brought into an American 
port, was purchased by the United States and presented to 
the British government. 

fn 1853 Dr Rae was employed to conned a few points which 
would quite complete the examination ot the coast of America, 
and establish the insularity of King William Land. 

He went up Chesterfield Inlet and the river Quoich, n^ C ovcry 
wintering with eight men at Repulse Bav, where 
venison andTish were abundant. In 1854 he set out on a journey 
which on upied fifty-six davs in April and May. lie succeeded 
in connecting tin; discoveries of Simpson with tho.->e of James 
Ross, and thus established the fact that King William Land was 
an island. Rae also brought home the first tidings and relies of 
Franklin’s expedition gathered from the Eskimo, which decided 
the Admiralty to award him the £1 0,000 offered for definite 
news of Franklin’s fate. Lady Franklin, however, sent out 
the “Fox” under the command of MTTintock (sec Franklin). 

| MTTintock prosecuted an exhaustive search over part of the 
west coast of Boothia, the whole of the shores of King William 
Island, the mouth of the Great Fish River and Montreal Island, 
and Allen Young completed the discovery of the southern side 
of Prince of Wales Island. 

The catastrophe of Sir John Franklin’s expedition led to 
7000 in. of coast -line being discovered, and to a vast extent 
of unknown country being explored, securing very considerable 
additions to geographical knowledge. 

The American nation was first led to take an interest in Polar 
research through a noble and generous sympathy for Franklin 
and his companions. Mr Grinnell of New York gave 
practical expression to this feeling. In 18^0 he ^ r/rt " e// 
equipped two vessels, the Advance and Rescue, 
to aid in the search, commanded by Lieut s. de Haven and Griffith, 
and accompanied by DrE. K. Kane. They reached Beechey Island 
on the 27th of August# 1 850, and assisted in the examination of 
Franklin’s winter quarters, but returned without wintering. 
In 1853 Dr Kane, in the little brig “Advance/* of 120 tons, under- 
took to lead an American expedit ion up Smith Sound, 
the most northern outlet from Baffin Bay. The bane. 
“ Advance ” reached Smith Sound 011 the 7th of August 1853, 
but was stopped by ice in 78“' 45' N. only 17 m. from the 
entrance. Kant* described the coast as consisting of precipitous 
cliffs 800 to 1200 It. high, and at their base there was a belt of 
in; about 18 ft. thick, resting on the beac h. Dr Kant; adopted 
the Danish name of k ‘ ice-foot ” (is jod) for this permanent frozen 
ledge. He named the place of his winter quarters Van Rens- 
selaer Harbour. I11 the spring some interesting work was done. 
A great glacier was discovered with a sea face 45 m. long and 
named the Humboldt glacier. Dr Kane’s steward, Morton, 
crossed the foot of his glacier with a te.'jm of dogs, and reached 
a point of land beyond named ( ape Constitution. But sickness 
and Wifnt of means prevented much from being done by travelling 
parties. Scurvy attacked the whole party during the second 
w inter, although the Eskimo supplied them with fresh meat and 
were true friends# in need. On the 17th of May 1855 ^ anc 
abandoned the brig, and reached the Danish settlement of 
Upernivik on the 6th of August. Lieut. TIartstene, who was sent 
out to search for Kane, reached Van Rensselaer Harbour after he 
had gone, but took the retreating crew on board on his return 
voyage. 

On the 10th of July i860 Dr 1 . 1 . Ilayes, who had served with 
Kane, sailed from Boston for Smith Soynd, in the schooner 
“United States,” of 130 tons and a crew of fifteen 
men. His object was to follow up the line of research * yes ' 
opened by Dr Kane. He wintered fit Port Foulke, in 78° 
J7 N., but Achieved pothing of importance, and his narrative 
is not to be depended on. 
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(/luirk* Hall (q.v.), in his first joujnev (1860-1862), discovered 
remains ol a stone house which Sir Martin Frobisher built on the 
ii a U Countess of Warwick Island in 1578. In his second 

expedition (1864 -1869) Ha.ll reached the line of the 
retreat of the Franklin survivors, at Todds Island and Peffer 
River, on the south coast ol King William Island, lie heard the 
story ol t.ie retreat and of the wreck of one of the ships from the 
Eskimo; he was told that seven bodies were buried at Todd 
Island; and he brought home some bones which are believed to 
be those ol Lieut. Le Vcscomto of he “ Erebus.” Finally, in 

1871 he look the Polaris * tor 250 m. up the channel which 
leads northwards from Smith Sound. The various parts of this 
Jong channel are railed Smith Sound, Kane Basin, Kennedy 
( hannel and Robeson Channel. The “ Polaris ” was b sel in 
82 it' N . on the 30th of August her winter quarters were in 
lhank Cod Harbour, Si u 38' N , and here Hall died. 

The Spitsbergen seas were explored during last century by 
Norwegian fishermen as well as bv Swedish and Herman expedi- 
Nor \ * i T ’ ons an( l by British yachtsmen. In 1827 the Nor- 
Expiorcr*. geologist Keilhau made an expedition to Pear 

Island and Spitsbergen, whFh was the first purely 
seientifu Arctic expedition. The Norwegian Spitsbergen fishery 
dates from 1820, buL it was onlv in the latter part of the ce turv 
that Protessor Mnhnol Fhristiania carefully collected information 
from th<‘ captains who had taken partin the work when at its 
height. In 1863 Captain (arisen circumnavigated the Spits 
bergen group for the first time in a brig called the “ Jan Mayen.' 1 
In 1864 Captain 'fobicscn sailed round North East Land. In 

1872 Captains Aitmann and Nils Johnson visited Wirhe’s Land, 
which was discovered by Captain Edge in t 6 1 7. fn that year 
there were tweiU y three sailing vessels from Tromsd, twenty-four 
from llammerfest, and one from Vardo engaged in the Antic 
sealing trade, averaging from 35 to 40 tons, and carrying a dozen 
men. Exploration went on slowly, in the ourse of the sealing and 
fishing voyages, the records of which an* not very lull. In 1869 
(arisen crossed the Kara Sea and reached the mouth of the Ob. 
In 1870 there were about sixty Norwegian vessels in the Parents 
Sea, and Captain Johannesen circumnavigated Novaya /emlya. 
In 1X73 Captain Tobiesen was unfortunately obliged to winter 
outlie Novaya /emlya coast, owing to Uie loss of his schooner, 
end both he and his young son died in the spring. Two years 
previously Captain (arisen had succeeded in reaching th wnte* 
quarters of Parents, the first visitor since 1597, an interval of 
two hundred and seventy-four vears. He landed on the 9th 
of September 1871, and found the house still standing and full 
of interesting relics, which are now in the naval museum at 
the Hague. 

Between 1858 and 1872 the Swedes sent seven expeditions 
to Spitsbergen and two to Greenland, marking a new scientific 
era : n Arctic exploration, of which Ecilhau had been 
Swedish * t i 1(1 j)i ()nCL . r> All returned with valuable scientific 

Apt it Otis, n _. M] j is . 'jq ul ( <,f 1864 under A. E. Nordcnskidld and 
I hmer made observat ions at 80 different places on the Spitsbergen 
shores, and fixed the heights of numerous mountains. In 1868, 
in an iron steamer, the “ Sophia ” the Swedes attained a latitude 
of 8i° 42' N. on the meridian of t 8° E., du ing the month of 
September. In TS72 an expedition, consisting of the “ Polhem 51 
steamer and brig 11 Gladen,” commanded by Professor Xorden- 
skibld and Lieut. Palander, wintered in Mussel Pay on the 
northern shore of Spitsbergen. In the spring an important 
sledging journey of sixty days’ duration was made over North- 
East Land. 'Hie expedition was in some distress as regards 
supplies owing to two vessels, which were: to have returned, 
having been forced to winter. Put in the siumne: of 187.* they 
were visited by Mr Leigh Smith, in his \acht “Diana,’’ who 
supplied them with fresh provisions. 

])r A. Peterman n # of Gotha urged his countrymen to take 
their share in the work of polar discovery, and at his own risk 
he fitted out a small vessel called the “ Germania,” 
Koldewey, sa ii e( j f rom Bergen in May 1868. under the 

command of Captain Koldewey. His cjuise extended to Hin- 
lopen Strait in Spitsbergen, but was merely tentative; and in 


1870 Baron von Heuglin with Count Zeil explored the Stor 
Fjord in a Norwegian schooner, and also examined Walter 
Thymen Strait. After the return of the “ Germania ” in 1S68 a 
regular expedition was organized under the command of Captain 
Koldewey, provisioned for two years. It consisted of the 
" Germania,” a screw steamer of T40 tons, and the brig “ 1 1 ansa, 
commanded by Captain Hegemann. Lieut. Julius Payer, the 
future explorer of Franz Josef Land, gained his first Arctic 
experience on board the “ German ia.” The expedition sailed 
from Premen on the 15th of June 1869, its destination being the 
east coast of Greenland. Put in latitude 70° 46' N. the u Hansa ” 
gut separated from her consort and crushed in the ice. The crew 
built a house of patent fuel on the floe, and in this strange abode 
they passed their Christmas. Tn two months the < urrent carried 
them 400 m. to the south. By May they had drifted 1100 m. 
on their ire- raft, and finally, on the 14th of June 1870, they 
arrived safely at the Moravian mission station of Friedriksthal, 
to the west of (ape Farewell. Fairer fortune attended the 
“ Germania.” She sailed up the east coast of Greenland as 
far as 75 0 40' N., and eventually wintered at the Pendulum 
Islands of Clavering in 74° 40' N. In March 1870 a travelling 
party set out under Koldewev and Payer, and reached a distance 
o joo m. troin the ship to the northward, when want of pro- 
visions compelled them to return. A griin rape, named after 
Prince Bismarck, marked the northern limit of their discoveries. 
As soon as the vessel was free, a deep branching fjord, named 
Franz Josef Fjord, was discovered in 74° 15' N. stretching for a 
lung distance into the interior of Greenland. The expedition 
returned to Bremen on the 1 f th of September 1870. 

Lieut. Payer was resolved to continue in the path of polar 
discovery. He and the naval officer Weyprccht chartered a 
Norwegian schooner called the “ Tsbjorn,” and 
examined the edge of the ice between Spitsbergen wc *precht 
and Novaya Zemlva, in the summer of 1871. Their 
observations led them to select the mute by the north end of 
Novaya Zcmlya with a view to making the nurtli-eJfcl passage. 
It was to be an Austro ■Hungarian expedition, and the idea was 
seized with enthusiasm by the whole monarchy. Wcyprecht 
was to command the ship, while Julius Payer conducted the 
sledge parties. The steamer “ Tegothoff,” of 300 tons, was 
fitted out in the Elbe, and left Tromsd on the 14th of July 1872. 
'Flic season was severe, and the vessel was closely l;cscl near ('ape 
Nassau, at the northern end of No\aya Zemlva, in tin* end of 
August. The summer of 1873 found her still a close ^prisoner 
drifting, not with a current, but chiefly in the direction of the 
prevailing wind. At length, on the 31st of August, a moun- 
tainous country was sighted about 14 m. to the north. In 
October the vessel was drifted within 3 m. ol an island lying 
off the main mass of land. Payer landed on it, and found the 
latitude to be 79° 54' N. Tt was named after Fount Wilczek,.. 
one of the warmest friends of the expedition. Here the second 
winter was passed. Hears were numerous and sixtv-seven were 
killed, their meat proving to be an efficient preventive of scurvy. 
Tn Man'll 1874 Payer made a preliminary sledge journey in 
intense cold (thermometer at —58° F.). On the 24th of March 
he started for a more prolonged journey of thirty days. Payer 
believed that the newly discovered country equalled Spits- 
bergen in extent, and described it as consisting ol two or more 
large masses — Wilezek Land to the east, Zichy Land to 111 * west, 
intersected by numerous fjords and skirted by a large number of 
islands. A wide channel, named Austria Sound, was supposed 
to separate the two main masses of land, and extend to 82° N. 
The whole country was named Franz Josef Land. Payer’s 
large land-masses have by later discoveries been broken up into 
groups of islands and much of the land he thought he saw towards 
the east was found by Nansen not to exist. Payer returned 
to the “ Tegethoff ” on the 24th of April ; and a third journey 
was undertaken to explore a large island named after M‘Clintock. 
Tt then became necessary to abandon the ship and attempt a 
retreat in boats. This perilous voyage was commenced on the 
20th of Slav. Three boats stored with provisions were placed 
on sledges. It was not until the 14th of August that they reached 
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the edge of the pack in 77° 40' N., and launched the boats. 
Eventually they were picked up by a Russian schooner iu?d 
arrived at Vardd on the 3rd of September 1874. 

One of the most interesting problems connected with the 
physical geography of the polar regions is the actual condition*! 

of th** vast elevated interior of Greenland, which is 
Whympcr. one t>normous glacier. In TSO7 Mr Edward Whymper 
planned an expedition to solve the question, and went to Green- 
land, accompanied by Dr Robert Brown; but their progress was | 
stopped, after going a short distance over the ice, by the breaking ; 
down of the dog-sledges. The expedition brought home geo 
logical and natural history collections of value. Dr H. Rink, for 
many years royal inspector of South Greenland and the most 
distinguished authority on all Greenlandic questions, also visited 
the inland ice. An important inland journey was undertaken by 
Professor A. E. Nordenskibld in 1S70, accompanied 
bv Dr Berggren, professor of botany at Lund. The 
difficulty of traversing the inland ice of Greenland 
bv the vast ice-cap being in constant motion, 
slowly towards the sea. This movement gives rise 
to huge crevasses wlych bar the traveller’s way. The chasms 
occur chietlv where the movement of the ice is most rapid, 
near the ice streams which reach the sea and discharge iccbeigs. 
Nordenskibld therefore chose for a siarting-point the northern 
arm of a deep inlet called AuLitsivikfjord, which is 60 m. 
south of the discharging glacier at Jakobshavn and 240 north of | 
that at Godthaab. He commenced his inland journey on the 19th j 
of Julv. The party consisted of himsell. Dr Berggren, and two j 
Greenlanders; and they advanced 30 m. over the glaciers to a 
height of 2200 ft. above the sea. 

The gallant enterprises of other countries rekindled the zeal of 
Great Britain for Arctic discovery; and in 1874 the prime 
British minister announced that an expedition would be 
Expedition despatched in the following year. Two powerful 
of t 875 . steamers, the “ Alert ” and “ Discovery,” were 
Selected far the service, and Captain George S. N’ares was 
recalled from the “ Challenger ’’ expedition to act as leader. 
Commander Albert H. Markham, who had made a cruise up | 
Baffin Bay and Barrow Strait in a whaler during the previous 
ver, "Lieut. Pelham Aldri< h, an accomplished surveyor, and j 
Captain Henry Wemyss Redden, R.A., as naturalist, were | 
also in the “^\lert,” The “discovery ” was commanded by j 
Captain Ilenrv E. Stephenson, with Lieut. Lewis A. Beau- 
mont a* first lieutenant. The expedition left Portsmouth on 
the 29th of May 1875, and entered Smith Sound in the last days 
of julv. After rnueh difficult v w ith the drifting ice Lady Franklin 
Bay was reached in 8t° 44' N., where the * k Discovery ” was 
established - in winter quarters. The “ Alert ” pressed onwards, j 
and reached the edge of the heavy ice named by Nares the ‘ 
a palaeorrvstic sea, the ice-floes being from 80 to 100 ft. in thick- j 
ness. Leaving Robeson Channel, the vessel made progress 1 
between the land and the grounded iloe pieces, and passed the ! 
winter off the open coast and facing the great polar pack, in j 
82° 27' N. Autumn travelling parties were despatched in 1 
September and October to lav out depots; and during the winter 
a complete scheme was matured for the examination of as much 
of the unknown area as possible, by the combined efforts of 
sledging parties from the two ships, in the ensuing spring. The 
parties started on the 3rd of April 1876. Captain Markham with 
Lieut. Parr advanced, in the face of great difficulties, over 
the polar pack to the latitude of S3 0 20' N. Lieut. Aldrich 
explored the coast-line to the westward, facing the frozen j 
polar ocean, for a distance of 220 m. Lieut. Beaumont made j 
discoveries of great interest along the northern coast of Green- j 
land. The parties were attacked by scurvy, which increased 
the difficulty and hardships of the work a hundredfold. The 
expedition returned to England in October 1876. 'Hie “ Alert ” 
reached a higher latitude and wintered farther north than any 
ship had ever done before. The results of the expedition were 
the discovery of 300 m.of new coast-line, the examination of part 
of the frozen polar ocean, a series of meteorological, Viagnctir ^ 
and tidal observations at two poirt-s farther north than any such 


observations had ever been taken before, and large geological and 
natural history collections. 

In the same year 1875 Sir Allen Young undertook a \oyage 
in his steam yacht the “ Pandora ” to attempt to lorce bis way 
down Peel Sound to the magnetic pole, and if possible Voyilf(eR 
to make the north-w est passage by rounding tl v of the 
eastern shore of King William Island. The “Pandora” “ Pandora." 
entered Peel Sound on the 29th of August 1875, and proceeded 
down it much farther than any \ essel had gone sine* it was passed 
bv Franklin’s two ships in 1840. Sir Allen reached a latitude oi 
72 0 14' N., and sighted Cape Bird, at the northern side of the 
western entrance of Bcllol Strait. But here ice barred his 
progress, and he was obliged to retrace his track, returning to 
England on the 1 6th of October 1875. in the following year 
Sir Alien Young made another voyage in the “ Pandora ’’ to 
the entrance of Smith Sound. 

Lieut. Koolenums Beynen, a young Dutch officer, who 
had shared Young’s two polar voyages, on his retui n successfully 
endeavoured to interest his countrymen in pol.it 
discovery. It was wisely determined that the fu.st ^editions 
expeditions of Holland should be summer reconnais- 
sances on a small scale. A sailing schooner of 70 tons was built 
at Amsterdam, and named the “ Willem Barents.” in her first 
cruise she was commanded by Lieut. A. de Uruyne, -with 
Koolemans Bevncn as second, and she sailed from Holland on 
the 6th of May 1878. Her instructions were to examine the ice 
in the Barents and Spitsbergen seas, take dcop-s-a soundings, 
and make natural history collections. She was also to erect 
memorials to early Dutch polar worthies at certain designated 
points. These instructions were ably and zealously carried out. 
Beynen died in the following year, blit the work he initiated was 
carried oil, the “Willem Barents” continuing to make annual 
polar cruises for many years. 

In 1879 Sir Henry Gore-Booth and Captain A. H. Markham, 
R.N., in tin* Norwegian schooner “ Jsbjdrn ” sailed along the 
west coast of Novava Zemlva to its most northern oore-Hooth 
pnii^t, passed through the Matochkin Shar to the east and Mark- 
coast, and examined the ice in the direction ol Franz /,a 
Josef Land as Liras 78° 24' N., bringing home collect ions in various 
branches of natural history, and making useful observations on 
the drift and nature of the ice in the Barents and Kara Seas. 

In 1880 Mr B. Leigh Smith, who had previously made three 
voyages to Spitsbergen, reached Franz Josef Land in the polar 
steam yacht “ Kira.” It was observed that, while 
the Greenland icebergs are generally angular and ^tnith 
peaked, those of Franz Josef Land are flat on 
the top, like the Antarctic bergs. The “ lvra ” sailed 
along the south side of Franz Josef Land to the westward 
and discovered no m. of coast-line of a new island named 
Alexandra Land, until the coast trended north-west. A 
landing was effected at several points, and valuable collec- 
tions were made in natural history. In the following vear 
the same explorer left Peterhead on the 14th of July; Franz 
Josef Land was sighted on the 23rd of July, and the 
“ Eira ” reached a point farther west than had been possible in 
her previous voyage. But in August till ship was ('aught in the 
ice, was nipped, and sank. A hut was built on shore in which 
Mr Leigh Smith and his crew passed the winter of 1881-1882, 
their health being well maintained, thanks to the exertions of 
Dr W. H. Nealt^. On the 2rst. of June iSS 2 they started in 
four boats to reach some vessels on the Novaya Zemlva coast. 
It was a most laborious and perilous voyage. They were first 
seen and welcomed by the “ Willem Barents ” on the 2nd of 
August, and soon afterwards were taken on board the “ Hope,” 
a whaler which had come out to search for them under the 
command of Sir Allen Young. 

Professor A. K. Nordenskibld, when he projected the achieve- 
ment of the north-east passage, was a veteran polar explorer, for 
he had been in six previous expeditions to Greenland and Spits- 
bergen. In 1875 lie turned his attention to the possibility of 
navigating trfie seas along the northern coast of Siberia. Cap- 
tain Joseph Wiggins df Sunderland was a pioneer of this route. 



polar’ regions 


949 


and his voyages in 1874, 1875 and 1876 led the wav for a trade 
1 '.'tween the ports of Europe and the*mouth of the Yenisei River. 
A 'orden- In June 1875 Professor Nordenskibld sailed from 

skidid and Iromsb in the Norwegian vessel, the “ Proven,” 
ine N.h. reached the Yenisei by wav of the Kara Sea, and dis- 

assa K c. covered an excellent harbour on the eastern side of 

its mouth, which was named Port Dickson, in honour of Baron 
Oscar Du kson of Gothenburg, the munificent supporter of the 
Swedish expeditions. It having been suggested that the success 
of this voyage was due to the unusual state of the ice in 18715, 
Nordonskiold undertook a voyage in the following year in the 
“ Ymer, which was equally successful. By a minute study of 
the hist 01 y of former attempts, and a carefui consideration of all 
the circumstances. Professor Nordonskiold convinced himself 
that the achievement of the northeast passage \?as feasible. 
l he king of Sweden, Baron Oscar Dickson, and M. Sibiriakoff, a 
wealthy Siberian proprietor, supplied the funds, and the steamer 
“Vega” was purchased. Nordenskibld was leader of the 
expedition, Lieut. Palander was appointed commander of 
the ship, and there was an efficient staff of officers and naturalists, 
including Lieut. Hovgaard of the Danish and Lieut. Bove 
of the Italian navy. A small steamer called the “ Lena ’ r 
was to keep company with the “ Vega " as far as the mouth of the 
Lena, and they sailed from Gothenburg on the 4th of July 1878. 
On the morning of the roth of August they left Port Dickson, and 
on the 19th they reached the most northern point of Siberia, 

( ape Ch< lyuskin, in 77 0 41' N. On leaving the extreme northern 
point of Asia a south-easterly course was steered, the sea being 
tree from ice and very shallow. This absence of ice is to some 
extent due to the mass of warm water discharged by the great 
Siberian rivers during the summer. On the 27th of August the 
mouth of the river Lena was passed, and the “ Vega ” parted 
company with the little ‘‘Lena,” continuing her course 
eastward. Professor Nordonskiold very nearly made the 
north-east passage in one season; but towards the end of 
September the “Vega” was frozen in off tlu; shore of alow 
plain in 67° 7' N. and 173° 20 W. near the settlements 
of the (Tiukehis. During the voyage very large and impor- 
tant natural history collections were made, and the interest- 
ing aboriginal tribe among whom the winter was passed was 
studied with great can 1 . The interior was also explored for 
some distance. On the 18th of July 1879, after having been 
imprisoned by the? ice for 204 days, the “ Vega ” again proceeded 
on her voyage and passed Bering Strait on the 20th. Sir Hugh 
Willoughby made his disastrous attempt in 1553. After a 
lapse of 326 years of intermittent effort, the north-east 
passage had at length been accomplished without the loss of 
1 single life and without damage to the vessel. The “Vega” 
arrived at Yokohama on the 2nd of September 1879. 

In 1S79 an enterprise was undertaken in the United States, 
with the object of throwing further light on the sad history of the 
retreat of the officers and men of Sir John Franklin's 
Schwatka. CX p C( jjtj ()n> |,y examining the west coast of King 
William Island in the summer, when the snow is off the ground. 
The partv consisted of Lieut. Schwatka of the United States 
army and three others. * Wintering near the entrance of Chester- 
field Inlet in Hudson Bay, they set out overland for the e«tuarv 
of the Great Fish River, assisted by Eskimo and dogs, on the 
ist of April 1879. Thcv took only one month's provisions, 
their main reliance being upon the game *ifTordcd by the 
jrjon to he traversed. The parly obtained, during the 
journeys out and home, no less than 522 reindeer. After 
collecting various stories from the Eskimo at Montreal Island and 
at an inlet west of (ape Richardson, Schwatka crossed over to 
Cape Uersehel on King William Island in June. He examined 
the western shore of the island with the greatest care for relics of 
Sir John Franklin’s parties, as far as Cape Felix, the northern 
extremity. The return journey was commenced in November 
bv ascending the Great lush River for some distance and then 
marching over the intervening region to Hudson Bay. The cold 
of the w inter months in that country is intense, the thermometer 
falling as low as - 70° F., so that the rctftrn journey was most 


I remarkable, and reflects the highest credit on Lieut. Schwatka 
I and his companions. As regards the search little was left to be 
done after MTlintock, but some graves were found, as well as a 
medal belonging to Lieut. Irving of H.M.S. “ Terror,” and 
’some bones believed to be his, which were brought home and 
interred at Edinburgh. 

Mr Gordon Bennett, the proprietor of the Nav York Herald , 
having resolved to despatch an expedition of discovery at his 
own expense by way of Bering Strait, the “ Pandora ” Dc f on 
was purchased from Sir Allen Young, and rechristcned 
the “ J eannette.” Lieut, de Long of the United States navy was 
appointed to command, and it was made a national undertaking 
by special act of Congress, the vessel being placed under martial 
law and officered from the navy. The “ Jeannette ” sailed from 
San Francisco on the 8th of July 1879, and was last seen steam- 
ing towards Wrangell Land on the 3rd of September. This land 
had been seen by Captain Kellett, in II.M.S. “ Herald ” on the 
17th of August 1870, but no one had landed on it, and it was 
shown on the charts by a long dotted line. The “ Jeannette ” 
was provisioned for three years, but as no tidings had been 
received of her by 1881, two steamers werc v scnt up Bering .Strait 
in search. One of these, the “ Rodgers,” under Lieut. Berry, 
anchored in a good harbour on the south coast of Wrangell 
Land, in 70° 57' N., on the 26th of August 1881. The land was 
explored by the officers of the “ Rodgers ” and found to he an 
island about 70 m. long by 28, with a ridge of hills traversing it 
cast and west, the 71st parallel running along its southern shore. 
Lieut. Berry then proceeded to examine the ice to the north- 
ward, and attaint'd a higher latitude hv 21 m. than had ever 
been reached before on the Bering Strait meridian- namely, 
73° 44' N. No news was obtained of the “ Jeannette,” hut soon 
afterwards melancholy tidings arrived from Siberia. After 
having been beset in heavy pack ice for twenty-two months, the 
“ Jeannette ” was crushed and sunk on the T2th of June 1X81, in 
77 0 15' N. lat.,and 1 55° E. long. The officers and men dragged 
their boats over the ice to an island which was named Bennett 
Island, where they landed on the 29th of July. They reached 
one of the New Siberia Islands on the iothof September, and oil 
the t 2th they set out for the mouth of the Lena. Butin the 
same evening the three boats w T ere separated in a gale of ’wind. 

A boat’s crew with Mr Melville, the engineer, reached the Lena 
delta and searching for the other parties found the ship’s books 
on the J4th of November, and resuming the search at the earliest 
possible moment in spring, Melville discovered the dead bodies of 
De Long and two of his crew on the 23rd of March 1882. They 
had perished from exhaustion and w ant of food. Three survivors 
of De Long's party had succeeded in making their way to a 
Siberian village; hut the third boat’s crew was lost. The 
“ Rodgers ” was burnt in its winter quarters, and one of the 
officers, W. H. Gilder ( 1838-11)00), made a hazardous journey 
homewards through north-cast Siberia. 

Hie Norwegian geologist Professor Amund Ilelland made an 
expedition to Greenland in 1875 and discovered the 
marvellously rapid movements of the Greenland 
Jaciers. 

The Danes have been very active in prosecuting discoveries 
and scientific investigations in Greenland, since the journey 
of Nordenskibld in T870. Lieut. Jensen made a 
gallant attempt to penetrate the inland ice in 1878, Q^ecr./and 
collecting important observations, and Dr Stecnstrup, 
with Lieut, llammar, closely investigated the formation of 
ice masses at Omenak and Jacobshavn. In 1883 an expedi- 
tion under Limits. Holm and Garde began to explore the east 
coast of Greenland. In the summer of 1879 Captain 
Mourier, of the Danish man-of-war “ Ingulf,” sighted the coast 
from the 6th to the roth of July, and was enabled to observe and 
delineate it from 68° jo' N. to 65° 55' N., this being the gap 
left between the discoveries of Seoresby in 1822 and those of 
Graah in 1829. Nansen sighted part of the same coast in 
1882. Lieut. Hovgaard of the Danish navy, w r ho accompanied 
Nordenskibld in his discovery of the north-east passage, planned 
an expedition to ascertain if land existed to the north of 
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Cape Chelyuskin. He fitted out a small steamer called the 
“ Dymphna " and sailed from Copenhagen in July 1882, but \vat» 
unfortunately beset and obliged to winter in the Kara Sea. In 
1883 Baron A. E. Nordenskiold undertook another journey over 
the inland ice of Greenland. Starting irom Auleilsivikfjord on 
the 4th of July, his parly penetrated 84 m. eastward, and to an 
altitude of 5000 ft. The Laplanders who were of the party 
were sent farther on snow-shoes, travelling over a desert of snow 
to a height of 7000 ft. Useful results in physical geography 
and biology were obtained. 

On the 18th of September 1875 Lieut. Weyprecht, one of the 
discoverers of Franz Josef Land, read a paper before a large meet- 
ing of German naturalists at Graz on the scientific 
^tvtlons 0 **' rtsu lts be obtained irom polar research and the 
ons. j^est m eans of securing them, lie urged the im- 
portance of establishing a number of stations witlnn or near the 
Arctic Circle, and also a ring of stations as near as possible to the 
Antarctic Circle, in order to record complete series of synchronous 
meteorological and magnetic observations. Lieut. Weyprecht 
did not live to see his suggestions carried into e\c<ution, 
but thev bore fruit in # due time. The various nations of Europe 
were represented at an international polar conference held at 
Hamburg in 1S70 under the presidency of Dr Georg N'cumaycr, 
and at another at Berne in 1880; and it was derided that each 
nation should estalTlish one or more stations where synchronous 
observations should be taken for a year from August 1882. 
This fine project was matured and sueeessiully earned into 
execution. The stations arranged tor in the North Polar region 
were at the following localities: --- 

Norwegians : Alton Ljonl. Norway (M. AKscl S. Slt.cn). 

Swolcs . lit L'jotd, Spit-beigm (I ’mfrxxur X . Lkhnlm). 

Dutch: iV// Dichs 11 , mouth of Yrni-a-i, Sil»«. rm (I >r M Smlku). j 
. f \ y island, month of Lina, Siberia (I.icut Jurgens). 1 

Russians | Xot uv.! Zenilva, 72 24' N. (I.icut. C. Andn-it 1). j 

Linns: Sodanh\la, Linkmd (I'ruffsSDr S. L<.nr->tioiiq. 

J 1'uint B'iroii , Ninth Amnir.i (I.icut. l\H Knv.l .S.A.). 
American- .j ) it( jy ].^ in ij J}l l; av ^\ 4-fN. (Lieut \ W.l.n»ly,l .S A ). 
British: (jieil Slaet l.akt\ Dominion nl Canada (Limit. 1 LB. I >a\\--on). 
Germans • Cumh viand /lay, west side ot Davis Strait (Di \\ . iiiesc). 
Danes: Godthauh, Greenland ( Dr A. Paulsen). 

Austrians: Jan Mayen, North Atlantic, 71 N. ^ Lieut. Wohlgemuth). 

The* whole scheme was sueeessiully accomplished with the 
exception of the part assigned to the Dutch at Port Dickson. 
Thev started it} the “ Varna ” ffut w ere beset in the Kara Sea and 
obliged to winter there, 'fhe “ Varna ” was lost, and the crew 
took refwge on board Lieut, Hovgaard’s vessel, which was also 
forced to winter in the pack during 7882-1883. 'fhe scientific 
observations were kept up on both vessels during the time they 
were drifting with the iee. 

The American stations commenced work in 1882 and one of 
these furnished a rare example of heroic devotion to duty in 
, face of difficulties due to the fault of those who should 

Grcely. l mV e brought relief at the appointed time. Lieut. 
A. \V. Greclv’s party consisted of two other lieutenants, 
twenty sergeants and privates of the United States army, and 
Dr Paw, an enthusiastic, explorer who had been educated in 
France and had passed the previous winter among the. Eskimo 
of Greenland. On the nth of August 18S1 the steamer 
“Proteus” conveyed Lieut. Grcely and his party to Lady 
Franklin-Bay during an exceptionally favourable season ; a house 
waslfciilt at the “ Discovery’s ” winter quarters, and thev were 
left with two years’ provisions, 'fhe regular series ol observa- 
tions was at once commenced, and two winters were passed 
without accident. Travelling parties were also sent out in the 
summer, dogs having been obtained at Disco. Lieut. Lockwood 
with twelve men and eleven sledges made a journey along the 
north coast of Greenland and reached Lockwood Island in 
S3 0 24' N. and 42 0 45' W., the highest latitude reached up to that 
time. From this island at a height of 2600 ft. on a clear day an 
unbroken expanse of ire was seen stretching to the northward, 
the view extending far beyond the 84th parallel. A promontory 
of the north coast of Greenland seen to the north-east in 83° 35' 
N. was named Cape Washington. Vegetation was foiftul at the 
extreme position and animal life was represented bv foxes, hares, 


lemmings and ptarmigan. Die party returned to Fort Conger 
on the 1st of June 1882 aftefan absence of 59 clays. Grcely made 
two journeys westward into the interior ot Grinncli Land follow- 
ing up the northern branch of Chandler f jord to a great sheet 
of frozen fresh water, llazen Lake, with an area oi about 500 
sq.m. Beyond this, 175 in. from Port Conger, lu climbed Alt 
Arthur, 4500 ft., the highest summit of Grinncli Land, and saw 
distant mountains beyond a Ijord to the southwest. In the 
spring of 1883 Lockwood made still more extensive journeys, 
crossing Grinncli Land to Grcely Fjord, which entcud the western 
sea. Tlie central depression of Grinncli Land abounded in musk 
oxen and was free from ice, though the higher land to north and 
south lay under permanent ice-taps. Important as these geo- 
graphical discoveries wi re, the main object of the expedition was 
the 1 series of scientific observations at the headquarters, and tin se 
were carried out during the whole period w ith the most scrupu- 
lous exactness. As neither the rebel ship which wn.*- to have Leu 
despatched in 1882, nor that in 1883, sent the expected relict 
to the station at Fort Conger, Lieut. Grecly starter Irom Lady 
Franklin Bay with his men in a steam launch and three boats on 
the 9U1 of August, expecting to find a vessel in Smith Sound. 
The boats were beset and bad to be abandom d, the party 
reaching the shore across the ice with great difficulty, carrying 
their supplies of food, now* rapidly diminishing, (’n the 21st ol 
October 1883 they were obliged to encamp at Cape Sabine, on 
the western shore of Smith Sound, and build a hut tor w inti ring. 
A few depots were found, which had been left by Sir (Forge 
Narex and Lieut. Beebe, but all supplies were exhausted 
bcloie the spring. Then came a time of indescribable misery 
and aeutc sullermg. 'The party proved insubordinate and the 
sternest measures were required to maintain military discipline. 
When the sun returned in 1884 the poor fellows In pan to d.e 1 
actual starvation; blit it was not until the 221 d ot June 1884 
that the relieving steamers “Thetis” and “ lkar" reached 
Cape Sabine. Lieut. Grecly and six suffering companions 
were found just alive, but with all their scientific rciords, tluir 
instruments in order and the great collections of specimens 
intact, 'fhe failure of the relief expeditions to o\ error e 
difficulties which were: # ehi Id’s play to what Grcely and his 
companions had comg through only enhances the splendid 
courage and determination of the he mic survivors. 

Danish expeditions under Lieut. G. Holm explored the tart 
coast of Greenland from Cape Farewell northwards in Fskimo 
boats between 1S83 and 1885, and at Angmagssalik they 
encountered a tribe of Eskimo whe) hael newer seen white: men 
before*. Lieut. Ryder and Lieut. T. V. Garde eontinuee] the 
exploration ol Last Greenland, and Kyeler explored the great 
Se*ore*sby Fjorel. Captain Holm established a missionary and 
meteorological station at Angmagsalik Fjord in 1894, from 
whit h the 1 >anish government take* charge of the Eskimo of that 
region. In 1892-1893 an expedition sent out bv the Berlin 
Geographical Society under Dr Erich von Drygalski studied the 
ice: formations on the we st of Greenland. 

In July 1886 Lieut. Robert E. Peary, civil engineer, U.S. 
Navy, accompanied by the Dane Christian Alnigaard, made a 
journey on the inland iee < »f Greenland eastward from Disco 
Bay ii* about 69° 30' N. They reached a he ight of Peary and 
7500 ft., when according to Leary’s observations Hansen In 
they were* 100 m. from the coast, and then re*- Greenland . 
turned. Dr Friejtjof Nansen with ( file) Sverdrup and five other 
companions, after overcoming great eiiflirultics in penetrating 
the ice-floes, succeeded in landing on the* east coast of Gre enland 
in August 1888 in 64° 23' N. and reached a height. of 8920 ft. 
on the inland ico, which was crossed on ski to the west coast. 
The interior was found to be: a nearly flat plateau of snow 
resembling a frozen ocean, and at the* high altitude of more than 
8000 ft. the cold was intense, 'flu* crossing occupied more: than 
two weeks, and the party not having drifts had themselves to 
haul all their gear on sledges. As they approached the western 
edge of the ice their progress was checked bydange-rous crevasses; 
but on the 2$th of September the y succeeded in rea< hingthc west 
coast at the head of the Ameralik Fjord in 64° 12' N., having 
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traversed 260 m. of glacier. Nansen discovered that in that reasoning, but the methods were totally at variance with those 
latitude the inland ice of Greenland has the form of a huge shield c.i previous explorers. Otto Sverdrup, who had been one of 

rising rather rapidly but regularly from the east coast to Nansen’s party in crossing Greenland, was captain of the 

nearly 9000 ft., Hat and even in the middle and falling again “ Irani,” and the party included eleven others, the whole ship’s 
regularly toward the western side, completely enveloping the j» company of thirteen living together on term* of social equality, 
land. An important principle acted on for the first time in Nansen paid the greatest possible attention to the provisions, 
Arctic travel on this journey was that of starting from the less and all the arrangements for the health and happiness of those 
accessible side and pushing straight through with no possibility board were caicfully thought out. The clothing of the 
ot turning back, and thus with no necessity for forming a base expedition was as original in design as the ship; instead of having 
or traversing the same route twice over. furs, thick woollen underclothing was adopted, with a light 

Peary spent the winter of 1891-1892 at lnglefidd Gulf on wind-proof material for the outer dress. The* “ I rani ” left 
the north-west coast of Greenland, Mrs Peary, Dr F\ A. Cook, Christiania in the summer of 1S93 and made her way through the 
Eivind Astrupand a coloured servant Matthew ilenson being in Kara Sea and along the north coast of Asia until 011 the 20th of 
his party, and a large number of the Etah Eskimo in the vicinity. September she was run into the ice in 77° 30' N., off the New 

In April 1892 he set out for a journey across the inland ice to the Siberia Islands, and the great drift, commenced. As anticipated, 

north-eastward in the hope of reaching the east coast and also she rose to the pressure of the ice and was borne on an even 
the northern extremity of the land. AfLer getting well up on keel high above the water for the whole duration of the drift, 
the ice covered plateau a supporting party returned to winter The movement ol the it e was irregular, and on the 7th of 
quarters, while Peary and Astrup, with two companions and November the “ Pram ” was hack at her starting- -p< in t, hut oil 
sixteen dogs, entered on the serious part of their work. The the whole the movement was north-westward until the 15th of 
highest part of the inland ice was found to be about 5700 ft., November 1895, when the highest, latitude of the ship was 
and as usual after the first part of the descent, towards the north- attained. 85° 55' N. in 66° 31' E., the meridian of the east of 
east in this ease, the surface w r as broken by numerous dangerous Novara Zemlya; then it was westward and finally southward 
crevasses, progress amongst which was very slow. Great, until the ice was broken by blasting round the ship in June in 
hardships were experienced from cold, insufficiency of food and S3 0 N. lat.; and after being afloat, though urtahlc to make much 
the wearing out of sledges and clothes, but on the 4th of julv, progress until the middle of July, the “ Pram ’’ broke out of 
having left the ice and got on bare land in 81“ 37' N., where musk the ice off the north coast of Spitsbergen on the 13th of August 
oxen and other game was found and flowers were growing, Peary 1896. No ship bclorc or since lias reached so high a latitude, 
was rewarded by a glimpse of the sea to the north-eastward, and In all her drift the “ Pram ” came in sight of no new land, but 
named it from the date Independence Day. lie also traced a the soundings made through the ice proved that the Arctic Sea 
channel to the north bevond which lay a new land largch free was of great depth, iiu leasing towards the Pole, the greatest 
from snow', no doubt Hie southern part of the island along the depth cm ceding 2000 fathoms. The great mass of water filling 
north of which Markham and Lockwood had travelled to their the polar basin was coinpul at ivelv warm, indicating free eireula- 
farthest north. The return journey to lnglefidd Gulf was a | t ion with the Atlantic. It was established that the ice formed 
wonderful teat of endurance, which was completed on tlie.jth of off the roast ot Asia drifted across the polar basin in a period of 
August • the total distance marched on the whole journey out and ! from three to five > cars, and the hypothesis on the t reih of which 
home was 1300 m. Peary returned to northern Greenland in 1893, 1 Nansen risked his success was abundantly verified by facts. The 
having spent the whole time between the two expeditions in | ship’s company all returned in porlect heajtli. Alter the second 
writing and lecturing in order to raise fluids, for he travelled at. winter 011 the “ Plain ” at a time when the northward movement 
his own charges. He landed on the shore of lnglefidd Gulf on j of the drift seemed to be checked, Nansen, am mpairied . by 
the 3rd of August and wintered there with a party of tliir- Lieut, lljalmar Johansen, left the ship in order to explore 
teen, including Mrs Peary, and there their daughter was born, the regions towards the Pole l*v r travelling on ski with dog 
Astrup was taken ill after starting on the great journey in March sledges carrying kayaks. It was obviously h< pefess to attempt 
1.894, which was to have extended the explorations of the pre- In find the drifting ship on their return, and Nansen intended to 
vious vear, and had to return; others were severely frost-bitten, make for Spitsbergen in the hope of meeting out of the tourist 
disease broke out amongst the dogs, and a month after the steamers there. A more daring plan was never formed, and it 
start Peary was only 130 m. from his base and had to return, was justified by mu cess. Leaving the ship oil the 14th of March 
Pearv with two of his parly, Ifugh J . Lee and Mat tliew Ilenson, 1S95 in 84° N. 102° E., they made a lairly rapid march 
remained at Tnglcfield Gulf for another winter, and on the northward, re.u hing a latitude of 86° 5' N. on the 8th of April, 
Tst of April 1895, with deer and walrus meat in place of pemmi- th nearest approach to the Pole so far achieved. Turning 
can, the supplv of which had been lost, set out for Independence south-westwards they ti awl led with much difficulty, sometimes* 
Day. They reached the ice-iree land when their food was on the ice, sometimes in kayaks in the open lanes of w alt r, innir- 
oxhausted and fortunately fell in with a herd of musk oxen, the ring great danger from the attacks of bears and walrus, but at 
meal from which made it possible to get back to lnglefidd Gulf, length mulling a group of new islands east of Franz Josef 
though without adding anything material to the results of Land. They tiavelled westward •through this archipelago yntil 
1892. The experience ice-travel and of Eskimo nature gained the 28th of August, when they built a small stone hut roofed 
in the four years' almost continuous residence in nyrlhcrn with their light silk tent, in which they passed the winter on a 
Greenland were however destined to bear rich fruit . land since called Frederick Jackson Island. There they lived 

Dr Nansen, alter making an exhaustive study of the winds like Eskimo on hear and walrus meat cooked o\cr a blubber 
and currents of the Arctic Sea, and influenced largely by the lamp. The journey southward was resumed in the spring of 
Nansen • occurrence of driftwood on the shores past whit h the 1896, and on the 15th of June they met Mr F. G. Jackson, in 
Drift of the ice-laden waters flowed southward between Green- whose relief .ship, the u A\ indward,” they returned to Norway. 
“Fram.” land and Spitsbergen, satisfied himself that then; was Nansen and Johansen reac hed Vardb on the 13th of August 
a general drift across the polar basin and perhaps across the Pole. 1896 lull of anxiety for the- fate of their old comrades, when 
He planned an expedition to take advantage of this drift on the by a coincidence unparalleled in the history of exploration, the 
principle which guided his c rossing of Greenland, that of entering “ Fran 1 ” was on that very day breaking out of the ice off 
at the least accessible point and not turning back, thus having Spitsbergen and the original party of thirteen was reunited at 
no line of retreat and^naking a relief expedition impossible. He Tromsb the follow ing week and returned together to Christiania, 
planned a ship, the “ Fram,” which was immensely strong, to On this remarkable expedition no life w as lost and the ship 
resist crushing, and of such a section that if nipped in the ice the c ame back undamaged under the skilled guidance of Sverdrup 
opposing ice-masses would pass under her and lift fyer on to the j with a grfcat harvest of sc ientific results. 

surface. The plan of the expedition wits based on scientific Mr Frederick George Jackson planned an exploring expedition 
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Captain Robert Bartlett being in command of the shijV From 
this point he advanced by sledge to Cape llecla, whence lie made*a 
most strenuous attempt to reach the North Pole. Organizing his 
large following of trained Eskimo, whose confidence in him had 
been won by many years of friendship, and his few white com-*] 
panions in separate parties, each ‘complete in itself and well 
furnished with dogs and food, he set off at the end of February 
1906. A very broad lead of open water was encountered in ( 
84° 38' N., and as the party did not earn* kayaks much time was I 
lost in getting across. The tloes had a marked eastward drill 
and it was difficult to make progress northward; however, | 
Peary struggled on by forced marches to 87° (>' N., which he , 
reached on the 21st of April 1006, the most northerly point 1 
so far attained. His return journey was the most dangerous ; 
in his experience; many leads had to be crossed, sometimes on . 
ice so thin that it bent beneath the weight of the explorers, 
provisions were exhausted and the men were reduced to eating 
their dogs before they made land at Cape Neumaycr in the north 
of Greenland, where game was found, and whence the return 
to the ship was comparatively easy. 

Returning to America, Peary prepared for a last attempt. 
The “ Roosevelt ” was overhauled and various defects made 
Peary's £°°d, but not in time for the summer of 1007. 
Journey to Reaving New York in July 1908 the “Roosevelt,” 
the North again under the command of R. Bartlett, brought 
,JoIem the party, with the Kskimo who were picked up on 

the way, to Cape Sheridan by the 5th of September. 1 Hiring 
the winter .ill supplies were transported to Cape Columbia, 
farther west on tin* coast of Grant Land. Here there were 
ready to start in the first light of the Arctic day seven explorers, 
17 picked Kskimo and 133 of the best dogs in Greenland with 19 
sledges. As the outcome of all Peary's experience the expedition 
was arranged to consist of a lightly equipped advance party to 
select the route and make the trail by clearing a way through 
rough ice, and a main party composed of units ot four men each j 
with sledges containing all their requirements marching one i 
day behind the pioneer party. From this unit parties were j 
to return southward &t intervals with the empty sledges, leaving i 
the diminished main party to push on fully provisioned. The ! 

big lieacl ” which marks the edge of the continental shelf in | 
84° X. was crossed after some delay and here the sun appeared 
for the first ti^nc on the 5th at March T909. Dr MacMillan with 
three Eskimo and three sledges returned along the outward 
trail after the 7th of March from 84° 29' X. A sounding at this 
point shov ed the depth of the sea to be 825 fathoms. After 
five more marches G. Borup turned back in 85° 23' with three 
Eskimo and three sledges, the best Eskimo and dogs remaining 
with the main party. From this point the advance was regular: 
the pioneer party started from the snow-houses they had built 
and slept in when the main party arrived, and while the latter 
slept the pioneers marched, selected a camp, built new snow- 
houses, and slept till the main party came up. At 86° 38' N. 
Prof. R. G. .Marvin turned back, as usual with the three worst 
Kskimo and the wmrst dogs. w llis party reached the ship, but 
he himself was drowned in recrossing the “ big lead,” the only 
casualty of the expedition. At 88° N. Bartlett turned back on 
the 1st of April in accordance with the system with two Eskimo, 
one sledge and 18 dogs. Up to this point Peary had saved him- 
self a* min'h as possible, leaving the path-finding and the observa- 
tions to his very competent colleagues; but now' he put forth all 
his strength for the arduous 140 m. which separated him from 
the Pole. He was accompanied by Henson and four Eskimo. 
The ice improved as be went on and it was possible to do 25 in. 
in a daily march of 10 hours, and on one occasion 30 m. in 12 
hours. On the fith of April an observation gave 8 q° 57' N., and 
here a camp was made and observations taken throughout 
24 hours to fix the position, as well as excursions a few miles 
farther on and a few miles to right and left so as to be sure 
of actually reaching the Pole* No land was to be seen, and a 
sounding through the ire gave a depth of 1500, fathoms 
with no bottom. The American flag was hoisted ; the goal of all 
the ages of exploration^had been reached. 


The return journey was quick and easy. I he tracks kept 
open by the passage of the various return parties were distinct 
enough to follow, the snow'-houses stood r< ady bn sheltering 
at the end of each march, and a northerlx gale kept the ice 
pressed w r ell together and the leads closed. On # the 23rd oi 
April ('ape Columbia was reached and soon alter the party was 
safe on board the “ Roosevelt.” Succes- was due to the 
accumulated experience of twenty-three years constant Arctic* 
work, and to the thorough acquaintance with the Eskimo and 
their dogs, which enabled the best work to be got out of them. 

Hr F. A. Cook spent two years in ihe Arctic regions, 1007 1909, 
and claimed to have reached the Pole by sled mg alone with two 
Eskimo a year before Peary. He submitted the evi- ^ ^ Cook 
deuce for this achievement to the university oi Copen- 
hagen, whieg tailed to find if satisfactory, and J >r (00k did not 
appear to challenge this decision. 

Physiography of the Arctic Region 

Geology . — Although much remains to be done in the explora- 
tion of the North Polar area, the main features of the plnsieal 
geography of the region have been determined beyond any 
reasonable doubt. Within the Arctic (Tele the northern 
portions of Europe, Asia, America and Greenland surround a 
central area of deep sea, the southern margin of which forms it 
broad continental shelf bearing many islands. The ring of 
land and shallow sea is broken only by the broad channel Ik tween 
Greenland and Europe through which Atlantic water gains an 
entrance to the Arctic Sea. The physical conditions of this 
sea, which covers the greater part of the Arctic regions, are 
dealt with later in detail; but there is less to be said regarding 
the land. 

Tn a climate which taxes human powers to the utmost to carry 
on the simplest route-surveys in the course of an exploring 
expedition, and in the presence of a snow covering which is 
permanent on all high ground and only disappears lor a short 
time in summer, even on the shores and islands, it is obvious 
that any knowledge of the geology must be difficult to obtain. 
On the earlier Arctic expeditions enthusiastic collectors brought 
together quantities of specimens, many of which it was found 
impossible to bring bogie, and they have been found abandoned 
by later travellers. As Arctic exploration was usualJv carried 
out on the sea or over the sea-ice even those expeditions in which 
experienced geologists took part furnished few opportunities for 
making investigations. The result is that the geologv of the 
Arctic lands has to be inferred from observations made at isolated 
points where the fortune of the ice stopped the ship, or where 
on land journeys a favourable exposure was found. Almost 
every geological i urination is known to be represented, lrom the 
Archaean to the Quaternary, and then* is a general resemblance 
in the known geological features of most of the great Arctic 
islands. The* fundamental rock in all appears to be Archaean 
gneiss. In the extreme north-east Carboniferous strata have 
recently been discovered similar to Die Carboniferous rocks of 
Spitsbergen. The Jurassic rocks farther south are in places 
capped by Cretaceous beds, and closely resemble the Jurassic 
rocks of Spitsbergen, Franz Josef LamPand the northern parts 
of Noway and Russia. Cretaceous and Tertiary rocks are found 
on the west coast of Greenland covered over by great flows of 
basalt, probably of Tertiary age, at Disco Island, Nugsuak 
Peninsula and various points iarthcr north. The only mineral 
of economic value found in Greenland is cryolite, which is mined 
at lvigtut in the south-west. Native iron occurs in considerable 
masses in several places, some of it undoubtedly of telluric 
origin, though some is probably meteoric. 

The second “ Train ” expedition confirmed and extended the 
geological observations of the Franklin search expeditions on the 
American Arctic archipelago, and showed the presence above 
the Archaean rocks of Cambrian, Silurian ^nd Devonian strata, 
the Silurian being represented by a widespread brown limestone 
abounding in fossils. Carboniferous limestones also occur and 
less extensile beds of quartz sandstones, schists and limestones 
containing ammonite?; and other Mesozoic fossils. Tertiary 
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rocks including beds of lignite and plant fossils of Miocene age 
also occur, and they are intcrstraUfied and overspread with 
basalts .md other eruptive rocks as in Greenland. In Grant 
band Tei tiary coai occurs in Lady Franklin Ikiy (8i° 45' N.) f the 
most no; ther ly deposit of fossil fuel known. Arctic Canada 
consists of Archaean and Palaeozoic rocks worn down into 
plateaux or plains and bearing marks of glacial action, the 
absence of which is the most remarkable feature of the tundra 
region ol Siberia. The Siberian coast is superficially formed to a 
large extent of frozen soil and gravel sometimes interbedded 
with clear ice, and in this soil the frozen bodies of mammoths 
and othiT Quaternary animals have been found preserved in a 
fresh condition by the low temperature. The absence of a glacial 
period in northern Siberia is probably indirectly due to the very 
low temperature which prevailed there, preventing the access 
of water vapour from without and so stopping the supply 
required to produce sufficient precipitation to form glaciers or 
ice-caps. On the New Siberia Islands Silurian and Tertiary 
rocks hove been recognized, the latter with abundant deposits of 
fossil wood. 

The geological evidence is complete as to the existence of a 
genial climate in 'tertiary times as far north as the present land 
extends, and of a climate less severe than that of to-day in the 
Quaternary period. The existence of raised sea margins in 
many Arctic lands and especially in the American Arctic archi- 
pelago bears evidence to a recent elevation of the land, or a 
withdrawal of the sea, which has been influential in forming 
some of the most prominent features of the present configuration. 

It is noteworthy that no great mountain range runs into the 
Arctic region. The Rocky Mountains on the west and the Ural 
range on the east die down to insignificant elevations before 
reaching the Arctic Circle. The plateau of Greenland forms the 
loftiest mass of Arctic land, but the thickness of the ice cap is 
unknown. The one active volcano within the Arctic Circle is 
on the little bland of Jan Mayen. 

The Arctic Clinhitc . — As the water of the Arctic sea is free 
from ice around the margin only for a few months in summer, 
and is covered at all times over its great expanse with thick ice 
in slow uneasy motion, there is less coiftrast in climate between 
land and sea. especially in winter, thay in other parts of the 
world. The climate of the polar area may be described as 
the most characteristic of all the natural features, and obser- 
vations of temperature and pressure are more numerous and 
systematic than any other scientific observations. The Russian 
meteorological system includes Siberia, and long series of obser- 
vations exist from stations up to and within the Arctic Circle. 
The Canadian Meteorological Service has secured like observa- 
tions tor the extreme north of North America, though the records 
are more fragmentary and of shorter duration. Norway and 
Iceland also yield many records on the margin of the Arctic 
Circle. The international circumpolar stations maintained 
during 1.882 connected the Siberian, Norwegian and Canadian 
land stations with the more fragmentary work of the various 
polar expeditions which have wintered from time to time in 
high latitudes. The most valuable records and practically the 
only data available for # the climale north of 84° are those of the 
first expedition of the “ Fram ” in her three years’ drifj across 
the polar basin. Later expeditions beyond the 84th parallel 
were merely dashes of a few weeks’ duration, the records from 
which, however accurate, are of an altogether^! ififerent order of 
importance. The da 1 a collected bv the ‘ l Fram ’’ were discussed 
in great, detail by Professor 11 . Mohn in 1904, and that eminent 
authority combined them with all that had been known pre- 
viously, "and all that was ascertained by later explorers up to the 
return of Captain Sverdrup from the second Fram ” expedition, 
so as to give the completes! account ever attempted of the 
climate of the North Polar regions, and on this we rely mainly 
for the following summary. 

Temperature .— From Professor Mohn’s maps of the isotherms 
north of 6o° N. it. is evident that the temperature reduced to 
sea-level is lowest in the winter months within an ajrea stretching 
across the pole from the interior of Greenland to the middle of 


Siberia, the long axis of this very cold area being in the meridian 
of 40° \V. and 140° E. For every month from October to April 
the mean temperature of this cold area is below o° F., and in 
the two coldest months there arc three very cold areas or poles 
•of cold with temperatures below — 40° arranged along the axis. 
These arc the interior of Greenland, an area around the North 
Pole and the centre of Northern Siberia. Professor Mohn is 
satisfied that these three poles of cold arc separated by somewhat 
warmer belts, as observations on the north coast of Greenland 
show a temperature higher both than the temperature of the 
interior reduced to sea-level and the temperature on the 
frozen sea farther north. As summer advances the temperature 
rises to the freezing point most rapidly in North America, the 
mean temperature, for June, July and August for the American 
coast and the Arctic archipclag ) being above the freezing point. 
In July and August the Arctic shores in America, Asia and 
Europe have a mean air-temperature of about 40° F., but the 
interior of Greenland and the area round the North Pole remain 
below 32°, those two poles of cold persisting throughout the 
year while the winter cold pole in Asia disappears in summer. 1 
There is no reason to doubt that in winter the Asiatic area is 
the coldest part of the Arctic region, and* as it is permanently 
inhabited it is plain that low temperature alone is no bar to the 
wintering of expeditions in any part of the North Polar region. 
The lowest temperature experienced during the drift of the 
“ Fram ” was —62° F., on the t 2th of March 1894 in lat. 79 0 41', 
long. 1 44° 17' E. The minimum temperatures recorded on 
Sir George. Nares’s expedition were — 73*8° F. on the “ Alert ” in 
82° 27' N. and —70 8° on the “ Discovery” in 8i° 44' N., both in 
March 1876, and the minimum on Sverdrup’s expedition in 
Jones Sound in 76“ 50' N. was — 6o° F. in January 1901. In 
February 1882 Greely recorded * 66*2° at Fort Longer, 81 0 44' 
N., and at Fort Constance in Canada (66° 40' N. 1 1<;° W.) a 
temperature of - 7 2 0 F. was noted in J anuary 1851. The lowest 
temperature ever recorded on the earth’s surface was probably 
that experienced at Verkhoyansk in Siberia (67° 44' Nowhere the 
absolute minimum in the month of February was — 93*6°, and 
minima of — 70° or more have been receded in every winter 
month from November to March inc lusive, and as the absolute 
maximum in July was I 92 *7° F. the total range experienced 
is no less than 186*3°, far exceeding that known in any other 
part of the world. • 

The normal monthly mean temperatures for various parallels 
of latitude are given as follows by Professor Mohn, the last 
column showing the calculated conditions at the North Pole 
itself expressed to the nearest degree. 
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'The interior of Greenland is believed to be below the normal 
temperature for the latitude in all months and so is the region 
between Bering Strait, and the Pole; the Norwegian Sea, and the 
region north of it as far as the Pole, has a temperature above the 
normal for the latitude in all months; while the temperature 
1 It must be remembered that for cartographical purposes 
temperature is reilucerl to its value at sea level, allowing for a change 
of i° F. in about 300 ft. Thus *he actual temperature on the 
snowcap of Greenland at the height of 9000 ft. is 30° 16 lower at 
all seasons than is shown on an isothermal map, and that of Verkho- 
yansk (500 ft.) is only 1*5° F. lower than is charted. 
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in the northern continents is below the normal in winter and 
above the normal in summer. 

The “Fram” observations showed that while the ordinary 
diurnal range of temperature prevailed for the months when 
the sun was above the horizon during some part of the day, 
there was also a diurnal range in fhe winter months when the 
sun did not appear, the minimum then occurring about 2 p.m. 
and the maximum about 1 a.m., the “ day “ being colder than 
the “night.” Except in July and August the temperature 
was always found to be lower with the weaker winds and higher 
with the stronger winds irrespective of direction. Extraor- 
dinarily rapid variations of temperature have been observed 
in the winter months, on one occasion in February 1S9O (north 
of S4 0 N.) the thermometer rising ’within 24 hours from —45*4" 
to -\-22 *3° F., a rise of 07 *7°. 

Cloud and Precipitation. — The amount of cloud in the far 
north is greater in the daytime than at night, the summer 
months being eluudy, the winter very clear, and the amount is 
greater with the stronger winds and less with the weaker winds. 
Precipitation is most frequent in the summer months, the 
“ Train ” results shov ing an average* of 20 days per month from 
.May to September; while from October to April the average was 
only 11 1 days per month. Rain was only observed in the months 
from May to September; but snow occurs in every month and is 
most frequent in May and June, least frequent in November and 
December, which are the months of minimum precipitation. It 
has never been possible to make satisfactory measurements of 
the amount of precipitation in the Arctic regions on account of 
the drifting of snow with high w inti. Fogs occur most frequently 
in July and August (20 or 16 days per month); they are 
praetiallv unknown between November and April. 

Pressure . — The “ Fram observations enabled Professor 
Mohn to revise and extend the isobaric maps of Dr Buchan, 
the correctness of which was strikingly confirmed. The Atlantic 
and Pacific low' pressure areas are found at all seasons on the 
margin of toe Arctic area, the position shifting a little in longitude 
from month to month. The two low' pressures are separated 
in the winter month.* by a ridge of high pressure (exceeding 
30*00 in.) stretching Irom the Canadian to the Siberian side be- 
twcenthcNurth Poleand Bering Strait; this ridge has been termed 
by Professor Supan “ the Arctic w ind divide.*’ In April the high 
pressure over Asia gives wax' and an intense low pressure area 
takes its place during the summer, uniting in August with the 
less inter.se low-pressure area which develop later over Canada, 
and reducing the Arctic high pressure area to an irregular belt 
extending from North Greenland to Franz Josef Land 011 the 
Atlantic side of the Pole. The general pressure over the polar i 
area is much higher in winter than in summer and the gradients j 
are steeper also in the cold weather, gi\ ing rise to stronger winds. 
'The isobaric conditions indicate light variable winds in summer 
along the* route of the “ Train ” from the New Siberia Islands to 
the north of Spitsbergen, and in winter south-easterly or easier! \ 
winds of greater force; this is in accord with the observations 
made during the drift. Professor Mohn believes that the 
maximum pressure at the North Pole takes place in April, when 
it is about 30*08 in.; and the minimum pressure from June to 
September, when it is about 29*88 in., the annual range of 
monthly mean pressure being thus only 0*20 in., so that the 
Pole ifcay be said to be in a region of permanently high atmo- 
spheric pressure. Cyclonic depressions crossed the region of the 
“ Pram's ” track with considerable frequency, 73 being experi- 
enced in the three years, t lie frequency being greatest in winter 
but the wind velocity in cyclones greatest in summer; the most 
common direction of movement was from west to east. The 
average velocity of the cyclonic winds encountered by the 
' Fram ” was only about 29 m. per hour, the highest 40 m. per 
hour, the portion of the Arctic Sea she crossed being much lcsj 
Stormy than the coasts of the Arctic lands, where winds have 
been recorded of far greater •severity , e.g. 45 m. per hour in 
Spitsbergen in 1882, 55 in. per hour m Teplitz Bay, Franz 
Josef Land, in 1900, 62 m. per hour on the Siberian coast in 
the “ Vega in 1879, and as much as 90 m. per hour at Karmakul 


in Novaya Zemlya in 188^. There seems little doubt that the 
interior of the polar area is a lair weather zone as compared 
with its margins, where the contrast of the seasons is more 
marked. 

Ploni . — The land dora of the An tic regions, although neces- 
sarily confined to the lower levels which arc free from snow for 
some time every year, and greatly reduced in luxuriance and 
number of species as compared with the flora of the temperate 
zone, is still in its own way both rich and varied, and it extends 
to the muM northerly land known. in some of the Ijords ol 
western Greenland and also ol Ellesmere 1 and almost on the 
80th parallel the prevailing colour of the landscape in summer is 
due to vegetation and not to rock. The plants which occur on 
the margin of the Arctic Sea and in the polar islands represent 
the hardier Species of the North European, A mtic and American 
flora, the total number ot species amounting to probably about 
a thousand phanerogams and a still larger number of crypto- 
gams. The habit of all is lowly, but some grasses grow to a 
height of 1 l't. 6 in., and the mosses, of which the Eskimo make 
their lamp-wicks, frequently form cushions more than a foot in 
depth. Trees an* absent north of 73 0 N., which is the extreme 
point reached in Siberia, or they are dwarfed to the height of 
shrubs as in southern Greenland, or farther north to that ol the 
prevailing herbage. The flowers of man)' Arctic species of 
phanerogams have an intensely brilliant colour. The plains and 
lower slopes of the plateaux of Ellesmere Land and Heiberg 
Land and the plain of Peary Land north of Greenland are suffi- 
ciently clothed with vegetation to support large numbers of 
rodents and ruminants, the plants occurring not as occasional 
curiosities, but as the normal summer covering of the ground, 
playing their full part in the economy of nature. The cold 
of winter is not sufficient to put a stop to plant life even at the 
pole ol cold in northern Siberia; and then 1 is no reason to doubt 
that if there were islands close to the North Pole they would 
bear vegetation. 

Fauna . — Animal life is comparatively abundant in the waters 
of the Arctic Sea, though the whalebone whale, Jlalacna mysle- 
refis, has become almost extinct bv reason ol the energy with 
which its pursuit has been carried on. The white whale and 
narwhal still abound in the open waters as far north as ships can 
go. Tin* walrus and several species of seal prey on the marine 
life, and the polar bear, the king ol Arctic beasts, probably 
roams the whole surface of the frozen sea in pursuit of seals 
and the larger fish. The other Arctic* carnivora include the 
Arctic fox and wolf, the latter attacking all the land mammalia 
except the polar bear and old musk-oxen. The w ild reindeer 
is still found in ail the circumpolar lands except Franz Josef 
Land; but its range dues not extend so far to the north as that 
of the typical ruminant of tin* polar lands, the musk-ox (Ovibos 
nwsdiutus ), which now abounds only in IYary Land, north Green- 
land and in the American Arctic Archipelago, tlioug was 
formerly circumpolar in its distribution. The Arctic hare is 
almost equally characteristic and more abundant, and the 
lemming probably more* common still. The ermine and other 
valuable fur-bearing animals also occur. The animals are 
either permanently while like the polar bear, or change their 
coats with the season, being brown in summer and white in 
w'inter like the hares and lemmings. Tin* birds of the Arctic 
regions are all migrants, retreating southward in winter but 
nesting in incredible numbers on the Arctic coasLlands, and in 
summer probably finding their way as individuals to every part. 

I hey arc mainly sea-birds, though tin* snow bunting, the Arctic 
owl and other land birds are amongst the summer visitors. Tt 
must be remembered that the elevated plateaux of the interior 
of Greenland and of many of the large islands are totally devoid 
of life of every kind on account of their unchanging covering 
of snow* and the intensely rigorous climate due to their great 
altitude. 

Arctic People — -The conditions of life in the continental parts 
of the Arctic regions are extremely severe as regards tempera- 
ture in the Winter, but^ it has been found possible for civilized 
people to live permanently both in the extreme north of North 
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America and in the north of Siberia. In the north of Norway 
where tin* winter is mild on account? of the warm south-westerly 
winds from the open Atlantic, organized communities dwell 
within the Arctic. Circle in free communication with the south 
by telegraph, telephone, steamer, and in some cases by rail also, < 
ail the \ear round. The climate on the coast of Norway is 
scarcely less favourable in the north than in the south except 
for the absence of light in winter when the sun never rises, and 
the absence of darkness in summer when the sun never sets. 
If there w'ere natural products of sufficient value permanent 
settlements might arise in any part of the Arctic regions where 
there is land free from snow in summer; but as a rule Arctic 
land is poor in mineral wealth and the pursuit of whales and 
seals requires only a summer visit. The original people of the 
farthest north of Kurope are now represented by the Lapps, 
who lead a migratory life, depending mainly on fishing and on 
their herds of reindeer. Farther east their place is taken by the 
vSamoycdes who live along the coast of the Kara Sea and the 
Yalmal Peninsula; they have also a small settlement in Novaya 
Zemlya. 'Hu; Samoyedes, like the Lapps, live on the produce 
of the sea in summer and on their herds of reindeer, moving 
rapidlv over the frozen country in winter by means of reindeer 
and dog sledges. Spitsbergen and Franz Josef Land appear 
never to have had native inhabitants. Along the coast of 
Siberia there is no continuous population, except in the land of 
the Chukehis in the extreme east between the Kolyma River 
and liering Strait ; but small settlements of many tribes of pagan 
hyperboreans oerur here and there. North American Indian 
tribes wander far to the north of the Arctic C ircle in Canada and 
Alaska, keeping their hereditary enemies the Eskimo to the coast 
and islands. The Eskimo of the American coast arc inter- 
mingling not only with the American whalers but also with the 
Polynesians who come north as part of the crew of the whalers, 
and the pure race is tending to disappear. The traces of Eskimo 
encampments in the Polar archipelago, where no Eskimo now- 
live, may mark a former wider range of hunting grounds, or a 
greater extension of the population. The Greenland Eskimo 
are the most typical and the best known of their race. A few 
hundred live on the cast coast, where they were formerly much 
more numerous. The greater part of # the west coast Eskimo 
are now civilized members of the Danish colonies, and it is 
stated that whereas in 1X55 only about 30 % of the population 
were half-breeds, the blending of the Eskimo and Europeans is 
now so complete that no lull-blooded Eskimo remain in Danish 
Greenland. The tribe of Eskimo living to the north of Melville 
Lay, the glaciers of which separate them from the people of 
Danish Greenland, was first: described by Sir John Ross, who 
called them Arctic Highlanders. They have been hilly studied 
by Commander Peary, who succeeded in utilizing them in his 
great series of journeys, and to their aid he attributes the success 
of his method of Arctic travelling. 

The Arctic Sea. 

According to its geographical position, the Arctic Sea might 
lie described as the sea situated north of the Arctic Circle ; but 
according to its natunA configuration, it is better defined as the 
gulf-like northern termination of the long and relatively narrow 
Atlantic arm of the ocean which extends north between Europe 
on one side and America on the other. By this situation as the 
northern end of a long arm of the ocean its physical conditions 
are to a very great extent determined. r ltiis Arctic gulf is 
bounded by the northern coasts of Europe, Siberia, North 
America, the American Arctic archipelago, Greenland and 
Iceland. Its entrance is the opening between Europe and 
Labrador divided by Iceland, Greenland and the American 
Arctic islands ; and its natural southern boundary would be the 
submarine ridge extending from Scotland and the Shetland 
Islands through the Faeroe Islands and Iceland to Greenland, and 
continuing on the other side of Greenland across Davis Strait 
to Baffin Land. Thi* ridge separates the depression of the 
Arctic. Sea, filled with cold water at the bottom, from the deep 
depression of the North Atlantic. The Arctic Sea communicates 
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with the* Pacific Ocean through Bering Strait, which is, however, 
only 49 m. broad and 27 fathoms deep. The area of the Arctic 
Sea may be estimated to be about 3,600,000 sep m., of which 
nearly two-thirds (or 2,300,000 sq. m.) is continuously covered 
by floating ice. 

The Arctic Sea may be* divided into the following parts: 
( 1 ) 'fhe North Polar Basin (including the Siberian Sea), bounded 
by the northern coasts of Siberia (from Bering Strait to the 
western Taimyr Peninsula), Eranz Josef Land, Spitsbergen, 
Greenland, Grinnell Land, Axel Heiberg Land, Ringncs Land, 
the Parry Islands and Alaska; (2) the Kara Sea, between Novaya 
Zemlya and the Siberian coast, south of a line from the north 
point of the former to Lonely Island (Ensomhcden) and Norden- 
skiold Island; (3) the Barents and Murman Sea , bounded by 
Novaya Zemlya, Franz Josef Land, Spitsbergen, Bear Island 
and the northern coasts of Norway and Russia ; (4) the Nonvcgiait 
Sea, between Norway, Spitsbergen, Jan Mayen, Iceland and the 
Faeroes; (5) the Greenland Sea , between Spitsbergen, Jan 
Mayen, Ireland and Greenland ; (6) Baffin Bay and Davis Strait, 
between Greenland, Ellesmere Land, North Devon and Baffin 
Land. 

Depths. — The Arctic Sea forms an extended depression 
separating the two largest continental masses of the world 
— the Europcan-Asiatic (Eurasia) and America. Along its 
centre this depression is deep, but around* its whole margin, 
on both sides, it is unusually shallow- a shallow submarine 
plateau or drowned plain extending northward from both 
continents, forming the largest known continental shelf. North 
of Europe this shelf may be considered as reaching Spitsbergen 
and Franz Josef Land, extending over more than 10 degrees 
of latitude, although there is a somewhat deeper depression in 
between. North ol Spitsbergen it reaches beyond 8i° N., and 
north of Eranz Josef Land probably somewhat north of 82° N. 
North of Siberia the shelf is 350 rn. broad, or more, with depths 
of 50 to 80 lathoms, or less. In longitude 135 0 E. it reaches 
nearly 70° N., where the bottom suddenly sinks to |^>rm a deep 
sea with depths of 2000 fathoms or more. Farther east it 
probably has a similar northward extension. North of America 
and Greenland the shelf extends to about latitude 84' N. This 
shelf, or drowned plain, evidently marks an old extension ofHhe 
continents, and its northern edge must be considered as the real 
margin ol their masses, the coasts of which have probably been 
overflowed by the sea at some comparatively recent geological 
period. On this submarine plateau the Arctic lands ar£ situated 
- Spitsbergen (with Seven Islands to the north, Bea^ Island and 
Hope Island to the south), Franz Josef Land, Novaya Zemlya, 
Lonely Island, the New Siberia Islands, Wrangcl Island, the 
American Arctic archipelago. The depth of the shelf is, especi- 
ally north of Siberia, very uniform, and usually not more than 
50 to 80 fathoms. North of Europe it is intersected by a sub- 
marine fjord-like depression, or broad channel, extending east- 
ward from the Norwegian Sea. Between Norway and Bear 
Island this depression is about 240 fathoms deep, and between 
Novaya Zemlya and Eranz Josef Land 100 to T50 fathoms deep. 
It gives off several submerged Tjords or channels towards the 
south-east into the shallow Murman Sea, e.g. one channel, more 
than 100 fathoms deep, along the Murman roast towards the 
entrance of the White Sea; another narrow channel, in^arts 100 
fathoms deep, along the south-west coast of Novaya £emlva 
through Kara Strait. It also extends into the Kara Sea, 
rounding the north point of Novaya Zemlya and forming a 
narrow channel along its eastern coast. On the American side 
similar but much narrower submarine depressions, w'hich may 
be called submarine fjords, extend from Baffin Bay into the 
continental shelf, northward through Smith Sound, Kane Basin 
and Kennedy Channel, and westward through Lancaster Sound. 

The greatest depths in the Arctic Sea have been found in the 
North Tolar Basin, where depths of 2100 fathoms, in about 
8i° N.and 130° E., have been njeasured with certainty. It is 
deeper than 1650 fathoms along the whole route of the 
‘•EramA from about 79° N. and 138° E. to near Spitsbergen. 
In S4A 0 N. and about 75 0 E. the depth is 2020 fathoms, 
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and in S3 0 X. and 13° E. it is iSfio fathoms. The northern 
and eastern extension of this deep basin is not knows?. 
Commander Peary reports a depth of 1500 fathoms with no 
bottom at the nearest point to the Pole (about Si y 55' N.) 
where he could obtain a sounding. It was formerly believed 
that still greater # depths existed West of Spitsbergen, in the 
so-called Swedish deep, where 2O00 fathoms had been sounded, 
but the Nathorst expedition in iSoS found no greater depths 
there than about 1700 fathoms. The Norwegian Sea, 
farther south, is 2000 fathoms deep midway between Iceland and 
Norway, in about 68' N. This so-called Norwegian deep is, as 
before stated, separated from the North Atlantic Basin by the 
Wyvillc Thomson ridge and the Faeroe- Iceland ridge. Farther 
north there is a low transverse ridge extending eastward from 
Jan Mayen, in about 7 2° N., which is about T300 fathoms deep. 
North of this the sea is again deeper -10S5 fathoms in 75 ’ N. 
From the north-west corner of Spitsbergen a submarine ridge 
extends in a north-westerly direction, with depths of about 430 
fathoms in Sr° N. and about 4 0 E. How far this ridge extends 
is unknown, but there is a probability that it readies Greenland, 
and thus separates tfye Swedish and the Norwegian deep from 
the deep depression of the North Polar Basin. Baffin Bay 
forms, probably, a relatively deep basin of about tooo or 1200 
fathoms, which is separated from the West Atlantic Basin bv 
the shallow submarine ridge from Greenland to Baffin hand in 
about 65 5 or (>(>' N. 

The deposit composing the bottom of the An tic' Sea contains 
in its northern part, in the North Polar Basin, extremelv little 
matter of organic origin. It is formed mainly of mineral 
material, sandy day of very fine grain, to an extent which is 
hardly found in any other part of the ocean with similar depths. 
It contains only from t to 4 % of carbonate* of lime. Farther 
south, in the sea between Spitsbergen and Greenland, the 
amount of carbonate of lime gradually increases owing to the 
shells of fnraminifera (especially biloeulinae); west of Spitsbergen 
the proportion rises to above 20 or even 30 (, 0 , while in the 
direction of Greenland it is considerably lower. 

The circulation of the Arctic Sea may be explained firstly bv 
the vertical and horizontal distribution of temperature and 
salinity (i.e. density); secondly, by the influence of the winds, 
especially on the ire-covered surfac e*. The currents in this sea 
may to some extent be considered as convert ion currents, 
caused by the rooling of the water near the surface, which 
becomes t heavier, sinks, and must be replaced on the* surface 
by warmer water coming from the south, w hic h is also influenced 
by the prevailing winds. On account of the rotation of the 
earth the northward-running water on the surface, as well as 
the sinking water, will be driven in a north-easterlv or easterly 
direction, while the southward-flowing water along the bottom, 
as well as the rising water, is driven south-west or westward. 
This very simple circulation, however, is to a great extent 
complicated on the? one hand by the irregular configuration of the 
sea-bottom, especially the transverse submarine ridges - c.g. 
the Spitsbergen ridge, the Jan Maven ridge, and the Scotland - 
Faerpe-Iceland ridge; and on the other hand by the circumstance 
that the upper water strata of the sea are comparatively light 
in spite of their low temperature. These strata, about too or 
120 fatheyns thick, are diluted by the addition of fresh water 
from the North European, Siberian, Canadian and Alaskan 
rivers, as well as by precipitation, while at the same time the. 
evaporation from the surface of the mostly ice-covered sea is 
insignificant. The light surface strata will have a tendency to 
spread over the heavier water farther south, and thus the polar 
surface currents running southward along the east coasts of 
Greenland, Baffin Land and Labrador are formed, owing their 
westerly course to the rotation of the earth. These currents 
are certainly to a great extent helped and increased by the 
prevailing winds of the region. The winds get a firm hold on 
the rough surface of the floating ice, which, with its deep hum- 
mocks and ridges, gets a good grip of the water, transferring the 
movement of the surface immediately down to at lc 4 ast 5 or 
10 fathoms. 


The chief virrents running into the An tic Sea .are the following ; - 

1. The ijitij Stn-iWi, or Atlantic drill, pacing north eastward 
over the Scotland Faeroe- Iceland ridge, along the wed coast «[ 
Norway, with one arm branching mf eastwaid round tin; Nortli 
Cape into the Barents Sea, and another branch running northward 
along the margin ot the shell between Norw iv, Bear island and 
Spitsbergen, passing as a very narrow current along the west cc-ast 
of the latter, over the Spitsbergen ridge (at its mulli wcM corner), 
and into the North Polar Basin, where it flows vraduallv northward 
and eastward (on act mint of the. rotation of the earth) below the 
cold but lighter layer, 100 fathoms thick, ot polar water, and tills 
the whole basin below 100 or 1 20 lathoms to the bottom with 
Atlantic water. 

2. The h mincer Current , running north alon ■; the west coa* t of 
Iceland. One part branches ott westward an I southward again 
in Denmark Strait, following the. Greenland l*>>iar l mi'enl, whilst: 
another smaller part runs northward, eastward and south' cast ward 
to the north and east ot Iceland. 

4. An Vtlahtir. current runs northward along the west coast of 
Greenland, passes the ridge across Davis Str.it, and flows into 
Baltin Buy, forming its deeper strata below 'he polar water in 
a similar wav to the Gulf Stream in the North Polar Basin. There 
is a possibility that some slight portion ot this 1 unc ut c\ en rear lies 
the latter along the bottom ot the deep channel through Smith 
Sound. 

4. A small current running northward inti* tin; North Polar 
Basin through Bering Stiait. 

The Arctic Sea receives also a contribution of fresh water trom 
the rivers of northern Europe, Siberia and America, a~. well as 
Irom the glaciers ol Greenland and the precipitation over the whole 
area of the sea itself. 

'The chief currents running out of the Arctic Sea are : (1) l ive 
Greenland 1 'olar Current, running southward along the east coast 
of Greenland, and dividing into two branches north of Ireland — 
(u) the. east Greenland branch, passing south through Denmark 
Strait and rounding Cape Farewell ; (A) the east Iceland branch, 
running south-eastward between Iceland and Jan Mayen, towards 
the Faeroes. It seems as it only a small portion ot tins current 
actually passes the Faeroe- Iceland ri !ge and rcache-; the Atlantic: 
Ocean. The gustier part is partly mixed with tin* \v»ter ol the 
Gulf Stream and is turned bv the latter m a north e isterh direction, 
tormiug a kind of eddy or vortex movement in the southern 
Norwegian Sea. (2) The Lobrudor Polar Current, formed by the 
water running south through Smith Sound, Lam. aster Sound and 
Jones Sound, as well as water trom Baltin Bay, and also irom the 
east Greenland current rounding Cape Farewell and crossing 
DaviS Strait. (4) Along the.: south-east coast ol Spitsbergen a 
polar current also passes in a south weste rly or westerly direction 
past South Cape, where it meets the Gulf Stream. (\) A small 
current probably also riyis out along the weste rn side of Bering 
Strait. 

Temperature and Salinity. — While* the. temperature is compara- 
tively uniform, with small variations, the difference in salinity 
between the upper and lower strata is greater than in most 
other parts of the ocean. In the North Polar Basin the vertical 
distribution of temperature as well as salinity is verv much the 
same in all places examined. Near the surface, irom o down to 
too fathoms, the water is below the freezing point of fresh 
water —with a minimum of between 287“ ( - 1 -8 J C.) and 28*6° 
( -T’i)° C.) at a depth of about 30 fathoms — and is muc h diluted 
with fresh water (see above), the salinity gradually increasing 
downward from about 20 or 30 per ufille near the surface to 
nearly 35 per inille in 100 fathoms. Below loo fathoms the 
temperature as we*ll as the salinity gradually increases until 
they approach their maximum in about t bo or 200 fathoms, 
where the temperature varies between 3*2-5° (0-3° (_\), north of 
the New Siberia Islands, and about 33*8° (i J C.) north of Franz 
Je)Si*f Land ; and the salinity is about 35- r per mille. From this 
depth the temperature: gradually sinks downward; 32° (o° C.) 
is found at. about ^90 fathoms in the western part of the basin — 
c.g. between about 84 ' N. if K. and 85 \° N. 58' E., while it 
is iound in about 400 fathoms tart her east -e.g. in 81 A° N. and 
t 2 3 0 E. In depths between 1400 and 1600 fathoms the tempera- 
ture has a second minimum between 30-6'' ( — q-S" (\) and 30-4° 
(~°‘9° L.), below which depth the temperature again rises 
slowly, a lew tenths of a degree towards the bottom. In all 
depths below 200 fathoms the salinity of the water remains very 
much the same, about 35* r per mille, with vLrv slight variations. 

I his comparatively warm and saline water evidently originates 
from the branch of the Gulf Stream passing north across the 
submarine ridge from north-west Spitsbergen. The vertical 
distribution of temperature and salinity is very much the same. 
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summer and winter, throughout the North Polar Basin, except 
near the surface, which in summer is covered by a layer of fresh 
water arising from the melting of the snow-covered surface of 
, the floc-ire. This fresh-water layer may attain a thickness of 
5 or h ft. between the Hoes. North of the Siberian coast the sea 
is, during summer, covered with a layer of warm water from the 
Siberian rivers, and the temperature of the surface may rise to 
* several degrees above freezing-point. 

In the Norwegian and Greenland Seas there are greater varia- 
tions of temperature. Below a certain iimit, which in the northern 
part (on the eastern side) is about 550 fathoms deep, and in the 
southern part between 300 and 400 fathoms deep, the whole 
basin of this sea is filled with water which has an unusually 
uniform salinity of about 34*92 per mille, and the temperature 
of which is below zero centigrade, gradually sinking* downward 
from the above-mentioned limit, where it is 32° (o° C.); and down 
to 29*8" ( — 1 *2 y C.) or 29*6° ( — 1*3° C.) near the bottom in 1400 or 
1600 fathoms. 'Phis cold underlying water of such a remarkably 
uniform and comparatively low salinity is formed chiefly in a 
small area between Jan Mayen and Spitsbergen, by the formation 
of ice and cooling down of the Atlantic surface water by radiation 
of heat during the winter. In this manner the surface water 
becomes heavier than the underlying water and gradually sinks 
to the bottom. This water seems to be distinctly different from 
the hitherto known water filling the deep of the North Polar 
Basin, as it has a lower salinity and lower temperature; the 
known bottom temperature of the North Polar Basin being 
between 30*7° (--0*7° (’.) and 30-4° ( — 0*9° (.*.), and the salinity 
about 35*1 per mille. This fact seems to indicate that there can 
be no direct communication between the deep depression of the 
North Polar Basin and the Norwegian-Greenland Sea, which 
are probably separated by a submarine ridge running from the 
north-west corner of Spitsbergen to Greenland. 

The above-mentioned layer of uniform cold water of the 
Norwegian-Greenland Sea is, along its eastern side, covered by 
the warm and saline water of the Gulf Stream flowing northward 
along the west coast of Norway, Bear Island and Spitsbergen and 
forming the upper strata of the sea about 300 to 500 fathoms 
deep. The maximum temperature of tins water is on the surface 
about 46° (8° f.) to 50° (jo° C.) west northern Norway, and 
about 37 0 (3 0 C.) to 39 0 (4 0 (\) west of Spitsbergen. The salinity 
is generally between 35*0 and 35*3 per mille. 

Along the western side of this sea, towards the east coast of 
Greenland, the underlying cold water is covered by the less 
saline water of the polar current, which in the upper strata of the 
sea, from the surface down to about 100 fathoms, has very much 
the same temperature and salinity as in the upper cold and less 
saline strata of the North Polar Basin. Near the cast coast of 
Greenland, a layer of comparatively warm and saline water, with 
a temperature of 32' 7 0 (0*4° C.) and a salinity of 35*2 per mille, 
has been found (by the Ryder expedition in 1891) jxdnw the cold 
and lighter polar water in a depth of 70 to 90 fathoms. This 
warmer undercurrent is a continuation of the warm Spitsbergen 
current sending off a branch westward from Spitsbergen, and 
thus forming a great # vortex movement in the Spitsbergen- 
Greenland Sea similar to the one mentioned farther south in the 
Norwegian Sea. • 

In Barents Sea the temperature and salinity are highest in the 
western part near Norway or between Norway and Bear Island, 
whore the eastern branch of the Gulf Strcam.entcrs and where 
in summer the salinity generally is between 34*8 and 35 per mille 
from the surface down to the bottom, and the surface tempera- 
ture generally is about 41 0 or 43 0 (5 0 C. or 6° (\), and the bottom 
temperature is above zero centigrade. The eastern part of 
Barents Sea is filled with water of a little lower salinity, the 
deeper strata of which arc very cold, with temperature even as 
low* as 28*9° (- - 1*7^ C.), often with salinity above 35*0 per 
mille. This cold and saline water is formed during the formation 
of ice on the sea-surface. The bottom temperature is every- 
where in the eastern part below zero centigrade and generally 
below— t°C. . 1 * 

The Kara Sea is covered near the surface w r ith a layer of cold 
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water much diluted by the fresh water from the Siberian rivers, 
especially the Ob and the Yenisei. The salinity varies between 
29 and 34 per mille; near the mouth of the rivers it is naturally 
much lower. 

• The vertical distribution of temperature and salinity in Baffin 
Bay seems to be very similar* to tnat of the North Polar Basin, 
with a cold but less saline upper stratum of water — with a 
minimum temperature of about 28*9° (-—1*7° C.)—and a warmer 
and more saline deeper stratum from 100 to 200 fathoms down- 
wards, w r ith a maximum temperature of 33*6° (o - 9° C.) in about 
200 fathoms, and the temperature slowly decreasing towards the 
bottom. 

Arctic Ice . — As before mentioned, at least two-thirds of the 
Arctic Sea is constantly covered by drifting ice. This ice is 
mostly formed on the surface of the sea itself by freezing, the 
so-called floe-ice or sea-ice. A small part is alsu river-ice, 
formed on the rivers, especially those of Siberia, and carried into 
the sea during the spring or summer. Another comparatively 
small part of the ice originates from the glaciers of the Arctic 
lands. These pieces of glacier-ice or icebergs are, as a rule, 
easily distinguished from the floe-ice by their size and structure. 
They occur almost exclusively in the se&s round Greenland, 
where they originate from the glaciers descending into the sea 
from the inland ice of Greenland. Some small icebergs are also 
formed in Franz Josef Land, Spitsbergen/' Novava Zemlya, 
Grinncll Land, 8rc., but they are comparatively insignificant, and 
arc not as a rule carried far from the coasts. Sea-ice or floe-ice 
is formed during the autumn, winter and spring, especially in 
the North Polar Basin, but also in the Kara Sea, the greater part 
of Barents Sea, the northernmost part of the Norwegian Sea 
(near Bear Island and towards Jan Mayen), Greenland Sea and 
Baffin Bay. The floe-ice does not, as a rule, grow* thicker than 
7 or 8 ft. in one year, but when it floats in tin.* water for some 
years it may attain a thickness of 16 ft. or more directly by 
freezing. By the constant upheaval from pressure much greater 
thicknesses arc attained in the piledup hummocks ^md rubble 
which may be 20 to 30 ft. high above the water when floating. 
During the summer the floe-icc decreases again by melting 
partly on the surface owing to the direct radiation of heat from 
the sun, partly on the under side owing to the higher temperature 
of the water in which it floats. The first kind of melting is that 
w'hich prevails in the North Polai*Basin, while the second occurs 
in more southern latitudes. 'Hie floe-ice is constantly more or 
less in movement, carried by winds and currents. The changing 
wind, and also to a great extent the changing tidal* current, 
causes diverging movements in the ice by breaking it* into larger 
or smaller floes. When the floes separate, lanes and channels are 
formed; when they meet, ice-pressures arise, and the floes are 
piled up to form hummocks or ridges, and thus the uneven polar 
ice arises. In the North Polar Basin the floe-ice is slowly carried 
by the prevailing winds and the currents in an average directioi? 
from Bering Strait and the New Siberia Islands, north of Franz 
Josef Land and Spitsbergen, near the North Pole, towards the 
Greenland Sea and southward along the east coast of Greenland. 
Such a drift of an ice-floe from ttie sea north of Bering Strait to 
the east coast of Greenland probably takes, as a rule, four or five 
years, and the floes found in this part of the sea are not. therefore, 
generally older. What the drift of the ice is on the American side 
of the North Polar Basin is still little known. But there it is 
probably more or less blocked up in its southward movement by 
the islands of the American Arctic archipelago, and the ice-floes 
may thus grow very old and thick. Commander Peary found a 
strong easterly movement of the floes in the region north of 
Grant Land in 1907. The southward distribution of the drifting 
floe-icc (the pack ice) in Barents Sea, Norwegian-Greenland Sea 
and Davis Strait may differ much from one year to another, and 
these variations are evidently due to more or less periodical 
variations in the currents and also in the directions of the pre- 
vailing winds. In most places Jhe ice has its most southerly 
distribution during the late winter and spring, while the late 
summei*and autumn (end of August and September) is the most 
open season. 
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Biological Conditions.— The development of organic life is 
comparatively poor in those parts of the Arctic Sea which are 
continuously covered by ice. This is, amongst other things, 
proved by the bottom deposits, which contain exceptionally 
little carbonate of lime of organic origin. The reason is evidently 
that the thick ice prevents to a graat extent the development of 
plant life on the Surface of the sea by absorbing the light; and as 
the plant life forms the base for the development of animal life, 
this has also verv unfavourable conditions. The result is that — 
in the interior of the NorthPolar Basin — there is exceptionally 
little plant life in the sea under the ice-covering, and the animal 
life both near the surface and in deeper strata is very poor in 
individuals, whilst it is comparatively rich in species. Near the 
outskirts of the Arctic Sea, where the sea is more or less open 
during the greater part of the year, the pelagic plant life as well as 
animal life is unusually rich, and, especially during the early 
summer, there is often here such a development of plankton (i.e. 
pelagic life) on the sea-surface as is hardly found in any other part 
of the ocean. It seems as if the polar water is specially favourable 
for the development of pelagic plant life, which makes the flora, 
and consequently also the fauna, flourish as soon us the ice- 
covering disappears and the water surface is exposed to the full 
sunlight of the long Arctic day. At the same time the tempera- 
ture of the water rises, and thus the conditions for the chemical 
changes of matter find nutritive assimilation are much improved. 
The Arctic Sea, more especially the North Polar Basin, might 
thus be considered as a lung or reservoir in the circulation of the 
ocean where the water produces very little life, and thus, as it 
were, gets time to rest and accumulate those substances necessary 
for organic life, which are everywhere present only in quite 
minimal quantities. It is also a remarkable tact of interest in 
this connexion that the greatest fisheries of the world seem to be 
limited to places where waters from the Arctic Ocean and from 
more southern seas meet — e.g. Newfoundland, Iceland, Lofoten 
and Kin mark rn in Norway. 

The majnmalian life is also exceptionally rich in individuals 
along the outskirts of the Arctic Sea. We meet in those waters, 
especially along the margin of the drifting ire, enormous quantities 
of seals of various kinds, as well as whales, whiOi live on the 
plankton and the fishes in the water. A similar development of 
mammalian life is not met with anywhere else in the ocean, 
except perhaps in the Antarctic Ocean and Bering Sea, where, 
however, similar conditions are present. In the interior of the 
Arctic Sea or the North Polar Basin mammalian life is very 
poor, and consists mostly of some straggling polar bears which 
probably occasionally wander everywhere over the whole expanse 
of ice; some seals, especially Phoca joctida , which has been seen 
as far north as between 84° and 85° N.; and a few whales, 
especially the narwhal, which has been seen in about 85" N. 

The bird life is also exceptionally rich on the outskirts of the 
^Arctic Sea, and the coasts of most Arctic lands are every summer 
inhabited bv millions of sea-birds, forming great colonies almost 
on every rock. These birds are also dependent for their living 
on the rich plankton of the surface of the sea. In the interior 
of the Arctic Sea the bird lifers very poor, but straggling sea- 
birds may probably be met with occasionally everywhere, during 
summer-time, over the whole North Polar Basin. 
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Waters/* Videnskahs Selsk abets Sknftrr , vol. i. No. 3 (Christiania. 
1901*) ; B. Helland-1 lansen and F. Nansen, " The Norwegian Sea," 
Report on Norwegian Fishery and Marine Investigations , vol ii. 
No. 2 (Bergen, 1909): Due d 'Orleans, Crofsiere oceanographhjue 
dans la Mer du Urvnland cn tvu* (Brussels, 1909), see especially 
B. HelDud-1 lansen and E. Koetocd, Hydrogi apfne. 

(II. R. M.; F. N.) 

Antarctic Kkc.ion 

History of Antarctic Exploration. — Although the Antarctic 
region was not reached by the first explorer until the Arctic 
region had been lor centuries a resort of adventurers 
in search of the route to the East, the discovery of f° uth 
the south polar region was really the more direct 
outcome of the main stream of geographical exploration. It was 
early understood the Greek geographers that the known world 
covered only a small portion of the northern hemisphere and that 
the whole southern hemisphere awaited exploration, with its 
torrid, temperate and frigid zones repeating the climatic regions 
! familiar in the northern hemisphere, the habitable land of the 
south temperate zone being separated from the known world 
by the practically impassable belt of the torrid /one. During 
the middle ages the sphericity of the earth came to be viewed as 
contrary to Scripture and was generally discredited, and it was 
not until Prince Henry the Navigator began in rqi.S to encourage 
the penetration of the torrid zone in tlve effort to reach India 
<>y circumna\tigating Africa that the exploration of the southern 
hemisphere began. Tftc doubling of tin* Cape of Good Hope in 
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3 487 by Bartholomew Diaz first brought explorers within touch 
of the Antarctic cold, and proved that the ocean separated Africa 
from any Antarctic land that might exist. The passage of 
Magellan's Strait in 1520 showed that America and Asia also 
were separated from the Antarctic continent, which was then 
believed to extend from Tierra del Fuego southward. The 
doubling nf (‘ape Horn by Drake in 1578 proved that the Tierra 
del Fuego archipelago was of small extent and that any continent 


ever died & harder death. It is not to the purpose here to describe 
in ‘detail how Sehouten and Le Maire rediscovered the southern 
extremity of Tierra del Fuego and named Cape Horn in 1615, 
how Quiros in 1606 took possession for the king of Spain of all the 
finds he had discovered in Australia del Espiritu Santo (the New 
Hebrides) and those he woulrl discover “ even- to the Pole/* or 
how Tasman in 1642 showed that New Holland (Australia) was 
separated by sea from any continuous southern continent. 



which lay to the south must be within the region of perpetual 
winter. Before this, however, vague reports of land to the south 
of the Malay archipelago had led European geographers to connect 
on their globes the coast of Tierra del Fuego with the coast of 
New Guinea, and allowing their imaginations to run riot in the 
vast unknown spaces of the south Atlantic, south Indian and 
Pacific oceans, they sketched the outlines of a vast continent 
stretching in parts into the tropics. The search fo» this great 
south land or Third World was a leading tflotive of explorers in 
tfce 16th and the early part of the 17II1 ccnturievS, and no illusion 


W*tfcrr‘5f 

| Voyagers round the Horn frequently met with contrary winds 
: and were driven southward into snowy skies and ice-encumbcred 
j seas; but so far as can be ascertained none of them before 1770 
I reached the Antarctic circle, or knew it, if they did. The story 
! of the discovery of land in 64° S. by Dirk Gerritsz on board the 
i “ lllijde Boodsrhap ” in 1599 has recently been shown to be 
j the result of the mistake of a commentator, Kasper Barlaeus, in 
*622. Mufti controversy has arisen as to whether South Georgia 
was sighted in 1675 by La Roche, but theMpoint is of no impor- 
tance in the development of the history ofexploration. It may 

xx r. u 
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safely be said that all the navigators who fell in with the southern 
icc up to 1750 did so by being driven off their course and not of 
set purpose. An exception may perhaps be made in favour of 
Halley’s voyage in H.M.S. “ Paramour ” for magnetic investi- 
gations in the South Atlantic vvh^n he met the ice in 52 0 S. in 
(anuarv 1700; +mt that latitude was his farthest south. A 
determined effort on the part of the French naval officer Pierre 
Bouvet to discover the South Land described by a half legendary 
sicur de Gonncvillc resulted only in the discovery of Bouvet 
Island in 54° 10' S., and in the navigation of 48 degrees of longi- 
tude of iee-cumbcred sea nearly in 55 0 S. in 1739. In 1771 Yves 
Joseph Kerguelen sailed from France with instructions to proc eed 
south from Mauritius in search of “ a very large continent.” 
He lighted upon a land in 50° S. which he called South France, 
and believed to be the central mass of the southern continent. 
He was sent out again to complete the exploration of the new 
land, and found it. to he only an inhospitable island which he re- 
named in disgust the Isle of Desolation, but in which posterity 
has recognized his courageous efforts by naming it Kerguelen 
Land. The obsession of the undiscovered continent culminated 
in the brain of Alexander Dairy mplc, th? brilliant and erratic 
hvdrographcr who was nominated by the Koval Society to com- 
mand the Transit of Venus expedition to Tahiti in 17(19, a post 
he coveted less for its astronomical interest, than for the oppor- 
tunitv it would afford him of confirming the truthfulness of his 
favourite explorer Quiros. The command of the expedition was 
given bv the admiralty to Captain James Cook, whose geo- 
graphical results were criticized by Dairy mple with a force and 
persistence which probably had some weight in deciding the 
admiraltv to send Cook out again with explicit instructions to 
solve the problem of the southern continent. 

Sailing in 1772 with the “ Resolution,” a vessel of 462 tons 
under his own command and the “ Adventure ” of 336 tons und:r 
Captain Tobias Furncaux, Cook first searched in vain 
James Cook. p ()uvet j s i linc ^ then sailed for 20 degrees of 
longitude to the westward in latitude 58° S., and then 30° east- 
ward for the most part south of 6o° S. a higher southern latitude 
than had ever been voluntarily entered before by any vessel. 
Qn tiie 17th of January 1773 the Antarctic circle was crossed for 
the first time in history and the two ships reached 67 15' S. in 39 0 
35' E., where their course wusgsloppcd by ice. There Cook turned 
northward ta look for South France, of the discovery of which 
he had received news at Cape Town, but from the rough determi- 
nation*of his longitude bv Kerguelen, Cook reached the assigned 
latitude lo° too far cast and did not see it. Tic turned south 
again and was stopped by ice in 6 l c> 52' S. and 95 0 E. and con- ! 
tinued eastward nearly on the parallel of 6o° S. to 147 0 E. where i 
on March ifith the approaching winter drove him northward 
for rest to New Zealand and the tropical islands of the Pacific. 
In November 1773 Cook left New Zealand, having parted com- 
pany with the “ Adventure,” and reached fio° S. in 177 0 W., 
whence he sailed eastward keeping as far south as the floating 
ice allowed. The Antarctic circle was crossed on the 20th of 
December and Cook remain wl south of it for three days, being 
compelled after reaching 67 0 31' S. to stand north again in 
1 35 0 \V. A long detour to 47 0 50' S. served to show that 
there was no land connexion between New Zealand and Ticrra 
del Fucgo, and turning south again Cook crossed the Antarc- 
tic lirele for the third time in 109° 30' \V., and four days later 
his progress was blocked by ice in 71 0 to' S., io6° 54' W. This 
point, reached on the 30th of January t 774, was the farthest 
south attained in the 18th century. With a great detour to the 
east, almost to the coast of South America, the expedition 
regained Tahiti for refreshment. In November 1774 Cook 
started from New Zealand and crossed the South Pacific without 
sighting land between 53° and 57 0 S. to Ticrra del Fuego, then 
passing Cape Horn on the 29U1 of December he discovered 
the Isle of Georgia and Sandwich Land, the only ice-clad 
land he had seen, and crossed the South Atlantic to the 
Cape of Good Hope between 55 0 and 6o° S., thereby .wiping out^ 
Dairy m pic’s continent from all the oceans and laying open the 
way for future Antarctic exploration by exploding the myth of a 
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habitable southern continent. Cook’s most southerly discovery 
of land lay on the temperate side of the both parallel, and lie 
convinced himself that if land lay farther south it was practically 
inaccessible and of no economic value. 

Soon alter Cook’s return sealers set out on voyages to South 
Georgia both from England and America, but no clear accounts 
of the southern limits of their voyages before the Sealers* 
year 1819 can now be obtained. In February ol that voyage*. • 
year William Smith of the brig “ Williams ” trading between 
Monte Video and Valparaiso, rounding the Horn with a wide 
sweep to the south, saw land in 62° 40' S. Repeating the voyage 
in October he saw the land distinctly, and named it New South 
Shetland. The “ Williams ” was chartered by the British naval 
commander on the Pacific station, and in 1820 Edward Brans- 
field, master R.N., surveyed the group and went as far as 64° 30' 
among the islands. Meanwhile American sealers from Stoning- 
ton, Connecticut, had begun operations on the newly dis- 
covered land, and one of these, Nathaniel B. Palmer, discovered 
the mountainous archipelago still farther south which now 
bears his name. Jn 1821-1822 George Powell, apparently a 
British scaler, discovered and surveyed the South Orkney 
Islands which, though typical Antarctic lands, lie outside the 
Antarctic region. 

I A vovage only second in importance tothat of ( 00k was planned 

in Russia and sent out by the emperor Alexander I. under the 
command of Fabian von Bellingshausen in the Beltings - 

“ Vostok,” with Lieut. Lazareff in the “Mirni” hausen. 
in company, both vessels being about 500 tons. The object of 
the expedition was to supplement that of Cook by circum- 
navigating the Antarctic area, taking care to keep as far south as 
possible in those longitudes where Cook had made his northward 
detours. Bellingshausen entered on his exploring work by sight- 
ing South Georgia at the end of December 1819, discovered the 
Traverse Islands, sighted the Sandwich group and met a solid 
ice-pack in 6o° S., to get round which he made a wide detour, 
sailing east to the south of Cook’s track, and getting south of the 
fioWi parallel in 8° W. On the 26th of January he crossed the 
Antarctic circle in 3 0 XV+ and by February ist. had reached 69° 25' 
in i° 11' W., a latitude which has never been surpassed on that 
meridian. Being stopped by ice, Bellingshausenturned northward 
and then continued to the east well to the south of Cook’s track, 
get ting south again as the ice permitted and reaching 69° 6' S. in 
1 8° 1 C. On this occasion he was able to sail for three degrees of 
longitude within the circle before being forced north of it by a 
succession of heavy gales. He still kept eastward south of 65° S. 
and crossed the circle once more in 4 1° E., where the number 
of birds seen suggested the proximity of land, and in fac t 
Knderby Land was not very far off, though out of sight. A 
storm of unexampled violence drove the ships northward, but 
they still held to the east south of 6o° S. as far as 87° E., having 
followed the edge of the bn through those meridians south of 
Kerguelen Land where Cook had made a great detour to the 
north. Bellingshausen now made for Sydney to rest and refit, 
arriving thereon the 29th of March T820, after J3T days under 
sail from his last port. At Sydney t Beilingshaus< n heard of 
the discovery of the South Shetlands, and leaving early in 
Novefnber reached the sixtieth parallel a month later in longi- 
tude 1 43° W., and sailing eastward kept south of that parallel 
through T45 degrees of longitude during sixty-five days, never 
out of sight of the ire, keeping close along the pack edge through 
tile great gap left by Cook south of New Zealand. He managed 
to cross the circle three times more, in 164° 30' W., in 120° W. 
and in 92 0 to' W., where he reached Cnf 52' S., the culminating 
point of the voyage. As the cruise was supplementary to 
Cook’s, no attempt was made to get south of the meridian 
when! that great navigator made his highest latitude. On the 
22nd of January 182 1 , the day after reaching his highest latit ude, 
Bellingshausen sighted the first land ever seen within the 
Antarctic circle, the little island named after Peter I. A week 
later another and larger land, named after Alexander I., was seen 
at a distance of 40 nf. and sketches made of its bold outline in 
which the black rock stood out in contrast to the sno^- 
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-Bellingshausen then made for the South Shetland.*, where he 
met the American sealers, and thence returned to Russia. The 
voyage was a worthy pendant to that of Cook; it was carried 
out with a faithful devotion to instructions and consummate 
seamanship, and as a result it left only half the periphery 
of the Antarctic Circle within which land could possibly project 
beyond the Frigid Zone. 

The next episode in the history of Antarctic exploration was 
the voyage of James Weddell, a retired master R.N., in 1823. 

Weddell was in command of the “ June,” a brig of 

e e 160 tons, with the cutter “ Beaufoy ” of 65 tons in 
company, and after cruising among the South Orkneys during 
January he started for the south on exploration, and as he was 
well equipped with chronometers his positions may be taken as of 
a far higher degree of accuracy than those of ordinary sealers. On 
the 20th <>l February he reached the highest latitude yet attained, 
74 0 15' S. in 34 0 1 7' W., having seen much ice but no impenetrable 
pack, and at the farthest point the sea was clear and open, but 
the lateness of the season and the length of the return vovago 
decided him to go no farther. Weddell made interesting collec- 
tions of Antarctic animals, including the type specimen of the 
seal whit'li bears his name, and the book in which he describes 
his voyage testifies to the keenness of his observations and 
the soundness of his reasoning. The sea which he penetrated so 
lar to the south he named after the reigning king, George IV., 
but it is now known as Weddell Sea. 

In 1 8 2 1 ) Captain Henry Foster, R.N., in JT.M.S. “Chanti- 
cleer ” spent some months in the South Shctlamls carrying on 
pendulum and gravity observations at the most southerly 
harbour that could be found, and though he did not go south of 
63° 50' S. the careful observations which were made threw 
much light on the physical conditions of the Antarctic regions. 

The firm of Enderby Brothers of London took a conspicuous 
part in the exploration of the Antarctic seas during the first 
four decades of t lie TQth century. They encouraged 
Biscoe. the masters of the whaling and scaling craft which 
they sent to the southern seas to take every opportunity that 
offered for exploration and to fix the* position of any land 
seen with the greatest possible accuracy. The; voyage of the 
Knderbvs’ brig “Tula/* under the coimnanfl of John Biscoe, R .N,, 
with the cutter “ Lively” in company, is worthy to rank with 
Cook’s and .Bellingshausen’s expeditions, for it repeated and 
advanced upon their achievements with a mere fraction of their 
resources. Biscoe, who apparently had never heard of Bellings- 
hausen’s discoveries, w r as a keen explorer and a man given to 
thinking over and reasoning upon all that he saw, and in many 
of his conclusions lu» was far in advance of his time. At the 
beginning of January 1831 Biscoe, who had been hunting vainly 
for seals on the Sandwich group, started on a voyage easterly to 
look for new r islands, and in trying to get south of 6o° S. he had to 
coast the impenetrable ice-pack as far as io° W., and continuing 
he got within the Antarctic Circle in j° E. on a track parallel to 
that of Bellingshausen but farther east. Contrary winds delayed 
the little vessels, no seal-hearing lands were to be found, but in 
spite of difficulties, conskmt danger from fogs and icebergs, and 
disappointed crews he held on eastward for five weeks far to the 
south of Cook's track, and, except at one or two points, lo the 
south of Bellingshausen’s also. Though his highest latitude was 
only 69° S. in 1 o° 43' K. on the 28th of January, he remained 
south of the Antarctic Circle, or within a few* miles of it, for 
another month, when, in longitude 40° 18' E., he was rewarded 
by the discovery of land. But just as he was entering on 
a clear lead of water running "straight for a promontory 
which he named Cape Ann, a terrific storm descended on the 
vessels, damaged them seriously and drove them helpless before 
it with the driving ice. A fortnight’s struggle with the wind 
and ice brought Cape Ann into sight again on the i6th of 
March, but the weather was not to be conquered, the sea 
was beginning to freeze $nd half the crew were helpless with 
the effects of exposure, so Biscoe was compelled to give up the 
fight and reluctantly let the land— now known as Enderbv 
^and — drop out of sight astern. With only three men able to 


strand, Biscoe brought the “ Tula ” into Hobart Town, Tasmania, 
and the “ Lively,” with only the master, one man, and a wounded 
boy alive, just escaped shipwreck in Port Philip Bay. After 
Recruiting their health and completing their crews the two 
captains put to sea again and, spent some time in sealing on the 
shores of New Zealand and neighbouring Elands. They started 
south once more, and crossed 6o° S. in T31 0 W. on she 28th of 
January 1832. Biscoe kept between 6o° and the Antarctic 
Circle, north of Bellingshausen’s route, for he dared not risk the 
lives of his second crew, but he got south to 67° S. in 72 0 W., 
and here, on the 14th of February, he again sighted land, 
which, in ignorance of Bellingshausen’s discoveries in the 
same region, he believed was the most southerly land yet 
known. Tie named it Adelaide Land after the queen. A 
few days later he passed a row of low ice-covered islands-"- the 
Biscoe Islands running from W.S.W. to E.N.K. Beyond 
these islands lay the mountains of an extensive land of which 
Biscoe took possession in the name of King William IV., and 
to which the name of Graham Land was subsequently given. 
Biscoe returned home after an arduous two months’ sealing in 
the South Shctlands, and the splendid rcshlts of his relentless 
determination as an explorer won for him the gold medals of 
the young Geographical Societies of London and Paris. 

In 1833 another of Endcrbys’ captains named Kemp reported 
the discovery of land in 66° S. and 6o° E. about to° cast of 
Enderby Land. The last of the gicat voyages of 
exploration due to Enderby Brothers was the cruise 
of the “ Eliza Scott ” under the command of John Balleny, with 
the cutter “ Sabrina ” in company. This voyage is interesting 
because it was the first attempted in high latitudes from cast 
to west, and all those made in the opposite direction had suffered 
much from the buffet ings of head winds. Balleny left Campbell 
Island south of New Zealand on the 17th of January 1839 and 
crossed the Antarctic Circle in 178" E. on the 29th. Heavy 
pack ire stopped him in 69° S., a higher latitude than had 
previously been reached in that region. On the 9th of February, 
after the little vessels had been working north-westward along 
the edge of the pack ice for more than a week, land was seen 
and found to be a group of mountainous islands the Balleuy. 
islands — one of which rose to a height of 12,000 ft., and 
another was an active volcano.# Captain Freenjun of the 
“Sabrina” made a momentary landing on one cTf the islands 
and was nearly drowned in the attempt, but secured a few 
stones w hich showed the rocks to be volcanic. The Vessels 
held on their way westward between latitudes 63° artd 65° S., 
far south of any earlier voyager, and land, or an appearance 
of land, to which the name of the “ Sabrina” was given, was 
reported in 12 E E. In 103° 40' E. an iceberg w r as passed with 
a rock embedded in the ice, clear proof of land existing to the 
southward. A few days later the “Sabrina” was lost in a 
gale, but Balleny returned in safety. 

About 1835 the importance of obtaining magnetic observations 
in the far south, and the scientific interest of the study of the 
south polar regions led to plans bewig put forward for 
expeditions in the United States, France and Great ^y^rvnie 
Britain. The French were first in the field ; an expedi- 
tion, equipped in the frigates “Astrolabe” and “ Zelee ” under 
J ules Dumont D’Urville for ethnographical research in the Pacific 
Islands, was instructed to make an attempt to surpass Wed(leH’s 
latitude in the South Atlantic Ocean, and this D’Urville tried to 
do with conspicuous ill-success, for he never reached the Ant- 
arctic C ircle though he spent the first two months of 1838 round 
the edge of the ice-pack south of the South Shctlands and the 
South Orkneys. Some portions of the land south of the South 
Shctlands were charted and named Joinville Island and Louis 
Philippe Land; hut the addition to knowledge was not great. 
Two years later, after fulfilling the main purpose of his expedition 
in the Pacific,' D’Urville resolved for thegloryof France to attempt 
to reach the Magnetic Pole, towarrfs which he was aware that a 
.British ami an American expedition were directing their course. 
He left Hobart Town on the Tst of January 1840, and on the 20th 
he crossed the 66th parallel in 140'' E. and discovered land 300O 
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or 4000 ft., high, which he named Adelie Land and took posses- 
sion of by landing on a rocky islet off the icebound const.. Ten 
days later in 64° 30' S. D'Urville cruised westward along a high 
ice- barrier, which he believed to be connected with land, froip 
longitude 131 0 E. and he named it, the Clarie C oast. A few days 
later he left the’Antarctic regions for the Pacific. 

As early as 1836 the United States Congress had authorized 
an American Exploring Expedition in the programme of which 
Wilkes Antarctic exploration had a leading place. Lieut. 

" es * Charles Wilkes was appointed to command the 

expedition of five vessels in August 1838, and his instructions, 
dated in that month, required him amongst other things (1) to 
follow Weddell’s route as far as possible, (2) to visit the most 
southerly point reached by Cook in the Antarctic, and (3) to 
make an “ attempt to penetrate within the Antarctic region, 
south of Van Diemen’s Land, and as far west as longitude 45° E., 
or to Enderbv Land.” The. ships were in bad repair and ill- 
adapted for navigation in the ice, and many of the officers were 
not devoted to their chief; but in spite of great difficulties Wilkes 
fulfilled his programme. In following Weddell's route Wilkes 
in March 1S39 hired no better than D’Erville in the previous 
year, but the “ Flying Fish ” of 96 tons under Lieut. Walker 
readied 70° S. in 105° W., thus nearly reaching Cook’s position 
of 1774. The third item of the Antarctic programme was made 
the subject of the most strenuous endeavour. Wilkes sailed 
from Sydney in the “ Vincennes ” on the 26th of December 1839, 
accompanied bv the Peacock ” under Lieut. William L. 
Hudson, the “ Porpoise ” under Lieut. Cadwakular Ringgold, 
and the “ Living Lish ” under Lieut. Pinkney. They went 
south to the west of the P»allenv Islands, which they did not see, 
and cruised westward along the ice-barrier or as near it as the 
ice-pack allowed towards Enderby Land nearly on the Antarctic 
Circle . The weatl 1 er w as bad wit h f< ,gs , snowsi or ms and frequent 
gales, and although land was reported (by each of the vessels) 
at several points along the route, it was rarely seen distinctly and 
the offices were not agreed amongst themselves in some cases. 
Unfoitunatc controversies have arisen at intervals during sixty 
years as to the reality of Wilkes's discoveries of land, and as to 
( t^c justice of the claim he made to the discovery of the Antarctic 
continent. Some of the land claimed at the eastern end of his 
route has been shown by latef expeditions not to exist; but there 
can be no doubt that Wilkes saw land along the line where 
Ad£lie Land, Kemp Land and Enderby Land are known to exist , 
even if* the positions he assigns arc not quite accurate. No one, 
however,' 'could establish a claim to the discovery of a continent 
from sighting a discontinuous chain of high land along its coast, 
without making a landing. Jt seems no more than due to a 
gallant and much-persecuted officer, who did his best in most 
difficult circumstances, to leave the name of Wilkes Land on the 
map of the region he explored. 

Unlike the other two expeditions, that equipped by the 
British government in 1839 was intended solely for Antarctic 
exploration and primarily for magnetic surveys in 
'° 9 *‘ the south polar teas. There were two ships, the 

“ Erebus” of 370 tons, and the “Terror” of 340, stoutly built craft 
specially strengthened for navigation in the ice. C aptain James 
Clark Ross, K.N., was in command of the “ Erebus ” and of the 
expedition; Commander brands Rawdon Moira Crozicr of the 
“ TtflTor.” A young surgeon, Joseph Dalton Hooker, joined the 
Royal Navy in order to go on tin; expedition, and he lived to take 
a keen interest in every subsequent Antantic expedition down 
to that of Captain Scott in 1910. Ross had intended to make 
straight for the meridian of the Magnetic Pole, but, finding that 
D’Urville and Wilkes had already entered on those seas he deter- 
mined to try to make a high latitude farther east, and leaving 
Hobart Town on the 12th of November 1840 he crossed the 
Antarctic Circle on the 1st of January T84T and entered 
the pack ice on the 5t.l1 in 174° E. Instead of proving 
an impenetrable obstacle, fhe pack let the two ships work 
through in five days, and they emerged into #ipen sea. t 
Sailing towards the Magnetic Pole they found a chain of 
great mountains rising from a coast which ran due south 


from a prominent cape (Cape Adare) in 71 0 S. The continent 
was taken formal possession of for Queen Victoria by landing on 
Possession Island, the mainland being inaccessible, and the ships 
continued southward in sight of the coast of Viet oria Land, where , 
the loftiest mountain was named Mt Melbourne after the Prime 
Minister, until the twin volcanoes named Erebus and Terror 
were sighted in 78° S. on the 28th of January. Emm Cape Crozicr, 
at the base of the mountains, a line of lofty cliffs of ice ran cast * 
wards, tin* great ice-barrier, unlike any object in nature ever seen 
before, rising perpendicularly from the water to the height of 
200 or 300 ft. and continuing unbroken for 250 m. Along 
the barrier the highest latitude of 78° 4' S. was attained, and 
the farthest point to the cast was 167° W., win nee Ross turned 
to look for a winter harbour in Victoria Land. Being desirous 
to winter near the South Magnetic Pole, Ross did not explore 
McMurdo Bay between Mt Erebus and the non h-running coast, 
where, as we now know, a harbour could have 1 been found, and 
as he could not reach the laud elsewhere on account of ice 
extending out from it for 15 or 16 m., alter sighting the 
Pal lei iv Islands at a great distance, on the 2nd of March the 
ships returned to Hobart. This was the most remarkable 
Antarctic voyage for striking discoveries ever made. 

In November 1S41 the “ Erebus ” and “ Terror ” returned to 
Antarctic waters, steering south-east from New Zealand and 
entering the ice pack in about Oo" S. and 146° \V., the idea being 
to approach the great barrier from the eastward, but by the uul 
of the year they had just struggled as lar as the Antarctic Circle 
and they, together with the puck, were several times driven far 
to the northward by heavy gales in which the ships were at the 
mercy of the floating ice. Duiing a storm of terrible severity 
on the T$th of January the rudders of both ships were smashed, 
and not until the 1st of FP >riuuy did they break out. ot 
the pack in 67° 29' S., 159 0 \Y. 'The barrier was sighted on 
the 22nd and the ships reached 78° 10' S. in 161° 27' W., the 
highest latitude attained for 60 years. To the eastward the 
barrier surface rose to a mountainous height, but although 
K<*s believed it to be land, he would only treat it officially 
as “ an appearance ofc> land,” leaving the confirmation of its 
discovery as King Edward Land to the next century. No 
more work was donfj in this quarter; the “Erebus” and 
“ Terror ” turned the edge of the pack to the northward and 
on getting into clear water sailed easlwatd to Cape Horn, 
meeting the gi cutest danger of the whole cruise on the way 
by colliding with cadi other at night while passing between 
two icebergs in a gale. 

After wintering in the Falkland Islands and making good 
the damage received Ross, made his third and last attack on 
the southern ice, and for six weeks he cruised amongst the pack 
off Joinville Island and Louis Philippe Land trying in vain to 
reach the Antarctic Circle. Failing in this attempt he turned to 
follow Weddell’s route and skirted the pack eastward 11165° *S., 
crossing Weddell’s track on the 14th of February 1843, more 
than a degiee farther south than D’Urville in his attempt 
four years before, but on the edge of an equally impenetrable 
jack, (basting it eastward to 12° W. the “Erebus” and 

i error ” at last rounded the pack and found the way open to 
1 lie sot it li, crossing the circle on the ist of March. Four days 
later the paik was met with again and the ships W'ere forced into 
it for 27 miles to luliUidc 71 0 30' S. in T4 0 51' W., nineteen 
degrees east of Wcddt.ll s farthest south. No sign of land was 
seen, a deep-sea sounding showed 4000 fathoms with no 
bottom, and although this was a mistake, for the real depth 
was later proved by Dr Bmee to be only 2660 fathoms, it 
showed at least that there was no land in the immediate 
neighbourhood. 

this was Ross’s last piece of Antarctic work, but the magnetic 
observations of his expedition were continued by Lieut. T. E. L. 
Moore, R.N., in the hired barque “ Pagoda,” which left Simon’s 
Bay in January 1845 and proceeded south-east, crossing the 
Antarctic Circle in 30° 45' E. and reaching a farthest south of 
5 ° > degrees farther east. An attempt to reach Enderby 
Land was frustrated by the weather, and Moore continued hij 
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voyage to Australia in a high latitude lxating against contrary 
gales, a condition to which all previbus experience pointed as 
likely to occur. 

No further attempt at South Polar exploration was made for 
* nearly thirty years, except a short cruise by Mr Tapscll in the 
“ Brisk,” one of Knderby’s ships which in February 

ChuUen- after passing the Balleny Islands, proceeded 

eastward to 143° E. at a higher latitude than W ilkes 
without sighting land. The first steamer to cross the Antarctic 
Circle was ll.M.S. “ Challenger,” on the 16th of February 1874 : 
she only penetrated to 66° 40' S., in 78° 30' E., south of Kerguelen 
Land ; but she continued her course to Australia for some distance 
in a high latitude, passing within 15 111. of the position assigned to 
Wilkes’s Tenninat ion Land without seeing any sign of land. Her 
dredgings and soundings yielded evidence as to the nature of the 
unknown region farther south. Sir John Murray believed that 
the soundings showed a general shoaling of the ocean towards the 
Antarctic ice, indicating the approach to a continent. By collect- 
ing and analysing all samples of deep-sea deposits which had been 
secured fmm the far south, he discovered a remarkable symmetry 
in the arrangement of the deposits. The globigerina ooze, or in 
deeper waters the red clav, carpeting the northern part of the 
Southern Oceans, merges on the southward into a great ring of 
diatom on/.e, which gives place in turn, towards the ice, to a 
terrigenous blue mud. The fine rock particles of which the blue 
mud is composed are such as do not occur on oceanic islands, and 
the discovery of large blocks of sandstone dropped by icebergs 
proved the existence of sedimentary rocks within the Antarctic 
Circle*. 

During the southern summer in which the “ Challenger ” 
visited Antarctic waters, a German whale-ship, the “ Grbnland,” 
under Captain Dallmann, visited the western coast 
Dalimann. ^ ^ ^\ n ^ arc t} 0 ] an ,j south of Tierra del Fuego, and 
modified the chart in several particulars. The chief discovery 
was a channel, named Bismarck Strait, in 65° S., which seemed to 
run between Palmer Land and Graham Land. 

When the International Circumpolar observations were set 
on foot in L8S2, two scientific stations were maintained for a year 
in the southern hemisphere in order to ohtSin data for comparison 
with the observations at twelve stations ijmnd the North Pole. 
One of these was occupied bv French observers in Tierra del 
Fuego in 55° S., the other by German observers at Koval Bay on 
South Georgia in 54 0 30' S. The magnetic and meteorological 
observations were of considerable importance. 

In 1892 four steameis of the Dundee whaling fleet — the 
“ Balaena,” “ Active,” “ Diana ” and “ Polar Star ” went out 
to test Ross’s statement that the “ right whale ” inhabited 
Antarctic waters. The surgeons of two of the vessels— on the 
“ Bul.ieiia ” Dr W. S. Bruce, on the “ Active ” Dr C. W. Donald 
-were selected for their scientific tastes, and equipped with all 
requisite instruments for observations and collecting. The 
result of the experiment was disappointing. No whales were 
obtained, and the ships devoted their attention to sealing on 
the east of Joinville Island and Louis Philippe Land, not going 
farther south than 65° S. ( Geographical Journal, 1896, vii. 
502-521,625-643). 

A Norwegian scaler, the “ Jason,” Captain Larsen, also Niisited 
those seas in the same season, but the captain landed and collected 
fossils at several points north of 65° S. In 1 893-1894 
Larsen. t j lc “ accompanied by two oilier Norwegian 

vessels, the “ Herlha ” and the “C astor,” returned to the Antarctic 
and entered the ice-laden waters in November at the very begin- 
ning of summer. Captain Larsen in the “ Jason ” made his way as 
far south as 68° 10' in 6o° W. on the eastern side of Graham Land, 
but several miles from the coast, which was bordered by a high 
ice-barrier. The land beyond this barrier was named Foyn 
Land, after a famous Norwegian whaleship owner. Returning 
northwards, two small Islands, Linden berg and Christensen, were 
discovered and found to he active volcanoes. Meanwhile the 
“ Hertha,” Captain Evensen, had reached the South Shctlands 
on the 1st of November 1893, an( l wor ked her waytsouthwaril 
along the west side of Palmer Land arid paSt the Biscoe Islands. 


reaching the Antarctic Circle on the 9th of November without 
mooting ice. This was the first time the Antarctic Circle had 
been crossed since the “ Challenger ” did so twenty years before. 
Captain Eve risen sighted Alexander Land, and without experi- 
encing any trouble from ice-floes ho reached his farthest south, 
6c/’ 10' S. in 76 J 1 2' W. (M itt&ilungen der Geographischen Gesell - 
sihnjt, Hamburg, 1895, pp. 245-304). 

In 1894 the well-known Norwegian whaler, Svend Foyn, sent 
out one of his vessels, the “ Antarctic,” Captain Christensen, to 
try his luck off the coast of Victoria Land. The 
“ Antarctic ” sailed from Melbourne in September, 
having on board Carstens Egeberg Borchgrevink, a 
young Norwegian resident in Australia, who, being determined to 
take part in a voyage he could join in no other wav, shipped as 
an ordinary seaman. lie made notes of the voyage, and published 
an account of it on his return to Europe {Report of Sixth Inter- 
national Geographical Congress, London, 1895, pp. 169-175). 
The “ Antarctic ” entered the pack in 62° 45' S., 171° 30' K., 
on the 8th of December 1894. 'Ihe Balleny Islands were sighted 
on the 14th of December, and ( ape Adare on Victoria Land two 
clays later. O11 the 22nd of January 1895 tl^e farthest point was 
reac hed at Goldman Island in 74 0 S.; the sea was then easily 
navigable to the south. On the 23rd of January a small party, 
including the captain and Mr Borchgrevink, landed on the 
mainland near Cape Adare, the first people to set foot on the 
Antarctic continent. 

Efforts had been made from time to time, by Professor Georg 
von Neumayer in Germany and by Sir John Murray and others 
in Great Britain, to induce learned societies to in- 
augurate a ncw r era of scientific Antarctic reseat ch ?. c ^ /a , c i ,e ; . . 
under government or at least under national auspices. 

In T895 Sir Clements Markham, as piesident of the Royal Geo- 
graphical Society and ol the International Geographical Congress, 
also took the matter up, and interest in the Antarctic regions 
began to be aroused in every civilized country. Captain Adrien 
dr Got lache organized and led a Belgian expedition, for#vhieh he 
raised the funds with difficulty. M. Georges Lecointe, captain of . 
the “ Belgica,” and Lieut. Danco, magnetic observer, were 
Belgians; Mr Roald Amundsen, the mate, a Norwegian; M. 
Arrtowski, the geologist and physic ist, a Pole; M. RacovitzS, tlfC* 
biologist, a Rumanian; and I)r F. A. Cook, the surgeon, an 
American. On the 14th of Januaif J898, already lgngpast mid- 
summer, the “ Belgica ” left Staten Island for Antarctic waters. 
She sighted the South Shctlands on the 21st and proceeded to 
I lughes Gulf, from w hich a channel, Gorlache Strait, wa^explorcd 
leading south-westward between continuous land, named Danco 
Land, on the cast (the northern extension of Graham Land), and 
Palmer land on the west. Palmer Land was found to be a group 
of large islands. O11 the 12th of February the “Belgica” re- 
entered the open sea to the west at Cape Tuxen in 65° 15' S. 
Much fog was experienced, but on the 16th Alexander Land was 
sighted in the distance. Continuing on a westerly course, the 
“ Belgica ” made every effort to enter the pack, which was 
successfully accomplished after a heavy storm on the 28th. 
By taking advantage of the leads* the expedition advanced#to 
7T 0 30' S. in 85° 15' W. by the 2nd of March, but the ship was 
blocked next day by the growth of young ice soldering the pack 
into one continuous mass. For more than a year further inde- 
pendent movement was impossible ; but the ship drifted w'itjj the 
ire between the limits of 8o° 30' YY . and 102° 10' W., and of 
69° 40' and 71 0 35' S., wdiich was the highest latitude attained 
(May 31, 1898). The sun did not rise for seventy days, and 
all on board suffered severely from depression of spirits and 
disorders of the circulation, which Dr Cook attributed to the 
darkness and to improper food. Lieut. Danco died during 
the period of darkness. On the 13U1 of March 1899, when a 
second winter in the ice began to seem probable, the “ Belgica ” 
was released in 69° 50' S. and 102° to’ W. The geographical 
results of this expedition were insignificant so far as the dis- 
covery of land or penetration to a high latitude is concerned, 
'flic ship jlhsscd several times to the south and west of Peter I. 
Island, proving that the land seen by Bellingshausen at that 
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point is of veiy limited extent. During the drift in the ice the 
soundings were usually between 200 and 300 fathoms, which, 
compared with the great depths to the north, clearly indicated 
a continental shelf of considerable breadth, probably connected 
with land in the south. The scientific collections were of unique 
value and have been worked up and the results published at the 
expense of the Belgian government. 

The Hamburg America Company’s steamer “Valdivia,” 
chartered by the German government for a scientific voyage 
»» under the leadership of Professor Carl Chun of Lcip- 
“Va v*. ^ with Dr Gerhard Schott as oceanographer left 
Cape Town on the 13th of November 1898, and on the 25th was 
fortunate in rediscovering Bouvet Island (54 0 26' S., 3 0 24/ E.), 
which had been searched for in vain by Cook, Ross, Moore and 
many other sailors. Steering south, the “ Valdivia,” although 
an unprotected steel vessel, followed the edge of the pack from 
8° E. to 5S 0 E., reaching 64° 15' S, in 54 0 20' E. on the 16th of 
December. At this point a depth of 2541 fathoms was found, 
so that if Endciby Land occupies its assigned position, 102 
nautical miles farther south, the sub-oceanic slope must be of 
quite unusual steepness. The rocks dredged up contained 
specimens of gneiss, granite and schist, and one great block of 
red sandstone weighing 5 cwt. was secured, confirming the theory 
of the continental nature of the land to the south. 

On his return* to England in 1S95 Mr Borchgrevink made 
strenuous efforts to oigani/e an Antarctic expedition under his 
own leadership, and in August 1898 he left the 
B ? r ^ hg , 7 no Thames on the “ Southern Cross,” in charge ot 

private expedition equipped by Sir George Newnes. 
His scientific staff included Lieut. Colbeck, R.N.R. ; Mr. Louis 
Bernicehi, a trained magnetic observer, and Mr N. Hanson, 
biologist. About fifty dogs were taken out, the intention being 
to land at C ape Adare and advance towards the magnetic, anti 
perhaps also towards the geographical pole hv sledge. The 
“ Southern Cross ” sighted one of the Ballenv Islands on the 14th 
of January 1S90, and after in vain attempt mg to get south about 
the meridian of 164° E., the ship forced her way eastward and 
emerged fr jm the pack (after having been beset for forty -eight 
days) in 70° S., 174 0 E. She reached (ape Adare, and anchored 
m Rflbcrtson Bay on the 17th of February. The land party, con- 
sisting of ten men, was established in a house built on the strip of 
beach at the base of the steejf ascent to the mountains, and the 
ship left on flie 2nd of March. Mr Borchgrevink found it impos- 
sible t <4 make any land journey of importance and the party spent 
the first c vear ever passed by man on Antarctic land in making 
natural history collections and keeping up meteorological and 
magnetic observations. The “ Southern Cross ” returned to Cape 
Adaic on the 28th of Jajiunrv 1900, and after taking the winter 
party on board — diminished by the death of Mr Hanson — set out 
for the south on the 2nd of February. Landings were made on 
several islands, on the mainland at the base of Mt Melbourne, and 
on the 10th of February at the base of Mt Terror, near Cape 
Crozier. From this point the ship steamed eastward along the 
great ice-biirricr to a point in 164° 10' \V., where an inlet in the ice 
was found and the ship reaclfed her highest latitude, 78" 34 S., 
on the 17th of February. The edge of the ice was found to he 
about 30 m. farther south than it had been when Ross visited it 
in 184$. Mr Borchgrevink was able to land on the ice with 
sledges and dogs, and advanced southward about 16 m., reach- 
ing 78° 5c/ S. He discovered that plant life existed in the shape 
of mosses and lichens in some of the rocky islands, a fact 
not previously known. 

In the autumn of 1901 three well-equipped expeditions left 
Europe for Antarctic exploration. The British National Ant- 
arctic expedition was organized by a joint committee of the 
Royal Society and the Royal Geographical Society, and equipped 
under the superintendence of Sir Clements Markham. Most of 
the cost was borne by the government, the rest mainly by Mr 
L. W. Longstaff*, who provided £30,000, the Royal Geographical 
Society, and Mr A. C. Harms worth (afterwards Lord Northcliffe). 
A strong wooden ship of about 700 tons register (1760 tons dis-* 
placement) was built at Dundee, and named the “ Discovery.” 


She was made entirely non-magnet ic amidships, so that magnetic 
observation* might be carfied on without interterence from local 
attraction. The expedition sailed under the com- Scott, 
mand of Commander R. F. Scott, R.N., with Lieut. .. 

Albert Armitage, R.N.R., as second in command, 
l.ieuts. Rovds and Barnc, R.N., Lieut. Shacklcton, R.N.R.,and 
Engineer-Lieut. Skelton, R.N. The crew 01 forty men vveu: 
almost entirely sailors of the Royal Navv. The scicnt itic slafT # 
included Dr Koettlitz, who had shared with Mr Armitage* 
in the Jackson-1 larmsworlh arctic expedition; Mr Louis 
Bernacchi, who had wintered with Mr Borchgrevink at Cape 
Adare; Dr E. A. Wilson, Mr Hodgson, biologist, and Mr 
Eerrar, geologist. The “ Discovery ” sailed from New 
Zealand on the 24U1 of December 1901, met the pack ice 
on the Antarctic circle and was through into the open sea 
in 175° E. on the 8th of January 1902. She made a quick run 
to Cape Crozier and cruised along tin; great ice 1 >arrier, confirming 
Borchgrevink’s discovery that it lay 30 in. Jarther south than 
in 1842, and at the eastern end of the barrier Scott discovered 
and named Ring Edward Land where Ross had recorded an 
“ appearance ” only. The sea in the neighbourhood had 
shoaled to less than 100 fathoms and the ice-barrier in places was 
so low that the “ Discovery ” was able to lie alongside as at a 
quay. A captive balloon ascent was made from the barrier but 
nothing was seen to the south. Returning to McMurdo Hay, the 
“ Discovery ” found that Mis Erebus and Terror were on an 
island, the “ bay ” being really a sound. The ship was secured 
in winter quarters in 77° 49' S. 1O6 0 K„ and a hut erected on 
shore. From this base land-exploration in the Antarctic w r as 
initiated, and the history of exploration entered on a new phase. 
Although some symptoms of scurvy appeared during the winter 
they were checked by change of diet, and with the beginning 
of spring sledge journeys with dogs were commenced and a 
quantity of provisions was laid down in depots to assist the 
great journey which Scott had planned to the south. On 
the 2nd of November T902 Captain Scott, with Lieut. E. II. 
Shacklelon and Dr E. A. Wilson, set out with dog-sledges travel- 
ling south over the surface of the barrier in sight of a range* of new 
mountains running pifrallcl to their track on the west. The 
conditions of travelling were unlike those in the Arctic region, 
the weather being more inclement and the summer temperature 
much lower than in similar latitudes in the north. There w'ere 
no bears to menace the safety of the travellers, and no wolves 
or ioxes to plunder the depots; but on the other hand there was 
no game of any sort to be met with, and all food lor men and dogs 
had to be carried on the sledges. The surface of the ice was ol ten 
rough and much crcvassed, especially near the western land, snow 
blizzards frequently occurred making travelling impossible and 
the heavy sledges had at first to be brought forward by relays, 
making it necessary to march three miles for every mile of south- 
ing made. The dogs also weakened and had to be killed one by one 
to feed the rest. On the 30th of December they were in 82° 17' S. 
and Scott determined to try to reach the mountains to the 
west; but on approaching the land he found the ice so much 
crcvassed and disturbed that the attempt had to be given up. 
Great peaks in 83° S. w«*re named Mt Markham (15,100 ft.) and 
Mt Longstaff (0700 ft.) after the chief promoters of the expedition. 
The outward journey of 380 in. had taken 59 days, and was a 
splendid achievement, tor the conditions to be encountered were 
totally unknown, and new methods had to be devised as the 
necessity arose, yet no previous polar explorer had ever advanced 
so far beyond his predecessor as Scott did. The return journey 
occupied 34 days and the ship was reached on the 3rd of February 
T 0°3» hut Shackle ton had broken down on the w r ay and he had to 
return by the relief ship “ Morning ” on the 3rd of March, Lieut. 
Mulock, R.N., taking his place on the “ Discovery.” During the 
absence of the commander in the great southern journey Armit- 
age and Skelton had found a way to ascerfd bv a glacier in 78° S. 
to the summit of the vast snow-covered plateau beyond the 
granite summits of the western mountains. They reached a dis- 
tance of 130 m. from the ship and an elevation of 9000 ft. Many 
shorter journeys weA made; Ferrar studied the geology of the 
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mountains and Hodgson was indefatigable in collecting marine 
fauna, while Bernacchi kept up the physical and meteorological 
observations, 'flhe second winter was lightened by the use of 
acetylene gas for the first time, and the dark months were passed 
k in better spirits and better health than in the case of any previous 
polar wintering. In the spring of 1903-1904 Scott undertook 
a great journey on the western plateau, starting on the 26th of 
, October w ithout dogs. By the 30th of November he had reached 
a point on the featureless plateau of dead-level snow, 300 m. due 
west from the ship, the position being 77 0 59' S., 146° 33' E. and 
9000 ft. above sea-level. The ship was reached again on the 
25th of December, and on the 5th of January the “ Morning ” 
arrived accompanied by a larger vessel, the “ Terra Nova,” sent 
out by the Admiralty with oiders to Captain Scott to abandon 
the “ Discovery ” and return at once. Fortunately , although 
all the stores and collections had been transferred to the relief 
ships, the “ Discovery ” broke out of the icc on the 16th of 
February 1904 and Captain Scott had the satisfaction of bringing 
her home in perfect order. The relief ships had provided so 
little coal that a most promising vovage to the westward of the 
Balleny Islands had to be abandoned in i55°E.; but it showed 
that the land charted by Wilkes east of that meridian did 
not exist in the latitude assigned. 

Simultaneously with the “ Discovery ” expedition and in full 
co-operation with it as regards simultaneous meteorological and 
DrygaUki; magnetic observations, the German government 
** Gauss.” equipped an expedition in the “ Gauss ” which was 
specially built for the occasion. The expedition was under the 
charge of Professor Erich von Drygalski and the scientific stall 
included Professor Vanhoffen as naturalist, Dr Emil Philippi 
as geologist and Dr Friedrich Bidlingmaier as meteorologist ant 
miignetician. The ship was under the command of Captain Hans 
Ruscr of the liamburg-American line. A supplementary expedi- 
tion set up a station for simultaneous observations on Kerguelen 
Land. The “ Gauss ” crossed the parallel of 6o° S. in 92 0 E. 
early in February 1902 and got within 60 m. of the charted 
position of Wilkes’s Termination Land, where a depth of 1730 
fathoms was found with no sign of land. The pack made it 
necessary to turn south-westward and land was seen to the east- 
ward on February 1902 on the Antarctic Circle in the direction 
of Termination Land. Soon afterwards the “ Gauss ” was 
beset and spent the winter in the ice. Land of considerable 
extent was seen to the south and was named Kaiser Wilhelm II. 
Land ; the most conspicuous feature on it was a hill of bare black 
rock with an elevation of about 1000 ft., which was called the 
Gaussbcrg, and was situated in 67° S., 90° E. This was the only 
bare land seen, and its neighbourhood was thoroughly investi- 
gated by sledge parties, but no distant journey was undertaken. 
In February T903 the “ Gauss” was freed from the icc; but 
although Drygalski struggled for two months to thread the maze 
of floes to the eastward and south he could gain no higher latitude 
and was able to force his way only to 8o° E. before seeking the 
open sea. The scientific observations and collections were most 
extensive and of great value. 

Two private expeditions organized by men of science were 
in the Antarctic regitfti simultaneously with the British and 
Nordensk - German national expeditions, and the synchronous 
jdid, meteorological and magnetic observations added 

to the value of the scientific results of all the parties. 
Dr Otto Nordenskjdld, nephew of the discoverer of the 
North-East Passage, led a Swedish party in the “ Antarctic,” 
with Captain C. A. Larsen in command of the ship, and 
reached the South Shctlands in January 1902, afterwards 
exploring on the cast side of Join vi lie Island and Louis 
Philippe Land, and wintering on shore on Snow Ilill Island in 
64° 25' S. From this point a long journey on ski over the flat 
sea ire bordering King Oscar Land was made to the south, but 
the Antarctic Circle was not reached. Meanwhile the “ Ant- 
arctic ” had succeeded in penetrating the pack in the Weddell 
Sea almost to the circle in 50° W., where D’Urville and Ross 
had failed to get so far south. A second winter #vas spent at, 
the base on Snow Hill Island, and, the ship having been 


lost in the ice on her way to take them off, the party was 
rescued by a brilliant dash of the Argentine gunboat “ Uruguay,” 
under Captain lrizar, before the relief ship sent from Sweden 
arrived. 

# Meanwhile Dr W. S. Bruce, largely aided financially by 
Mr James Coats and Captain Andrew Coats, equipped a 
Scottish expedition in the “ Scotia,” with Captain n ruC e 
Thomas Robertson in command of the ship, and * 
a scientific staff including Mr R, C. Mossman as meteorologist, 
MrR. N. Rudmose Brown as naturalist, and Dr J. II. H. Pirie 
as geologist. The principal object of the expedition was the 
exploration of the Weddell Sea. The “ Scotia ” sighted the 
South Orkneys on the 3rd of February 1903, and after a 
short struggle with the pack she found ail open sea to 
70° 25' S., where she was beset oil the 22nd in 18 0 W., 
and whence she returned by a more westerly course, re- 
crossing the Antarctic circle in 40° W. This important 
voyage midway between the tracks of Weddell and Ross, who 
alone of all who tried had reached 70° S. in this region, prae- 
cally demonstrated the navigability of Weddell Sea in favour- 
able conditions, and the oceanographical observations made 
were the most valuable yet carried 01ft in the Antarctic 
region. The following year, starting from the Sandwich 
group, Bruce crossed the Antarctic Circle about 22 0 W., and 
was able to make a straight run south to 7> 1' S., where the 
“ Scotia ” was stopped by the ice in 159 fathoms of water, the 
sea having shoaled rapidly from a great depth. From the 3rd o 
March to the 13th the “ Scotia ” remained in shallow water, 
catching occasional glimpses of a great iee wall with snow- 
covered heights beyond it, along a line of 150 m., and 
dredging quantities of continental rocks. On this evidence the 
| name Coats Land was given to the land within the barrier. 
The “Scotia ” crossed the Antarctic Circle northward in n° \V., 
having in the two yeais explored a totally unknown sea for a 
distance of thirty degrees of longitude. A meteorological 
station was established by Mr Mossman on Laurie Island, in 
the* South Orkneys (6 j u S.) in March 1903, and kept ftp by him 
for two years, when it was taken over by the Argentine govern- 
ment, and it now has the distinction* of being the most 
! southerly station at which continuous observations ha\fp e^er 
been taken for over five years. 

In J arm ay 1904 Dr Jean B. CJiarcot, a man of science and 
an accomplished yachtsman, left the Fuegian archipelago for 
the Antarctic in the ‘ Frangais,” in command of a 
French exploring expedition equipped at his own m CharcoU 
instance. He cruised through the islands of tlte Palmer 
Archipelago, and wintered in a cove of Wandel Island 65° 5' S. 
near the southern entrance of Gerlacho Strait. On the 25th 
of December 1904 the “ Fra 119a is ” was free, and continued to 
cruise southward along the coast of Graham Land, to the 
south of which, on the 15th of January, when nearly in* 
latitude 67°, a new coast appeared, mountainous and stretch- 
ing to the south-west, but Charcot could not determine 
whether it was joined to Graham Land or to Alexander 
Land. While approaching the *land the “ Frangais ” struck 
a rock, and was so mu’eh damaged that further exploration 
was impossible, and after naming the new discovery Luuhct 
Land, the expedition returned. Charcot organized a second 
expedition in 1908 on board the “ Pounjuoi Pas??” and, 
leaving Punta Arenas in December, returned to the Palmer 
Archipelago, and during January 1909 made a detailed examina- 
tion of the coast to the southward, finding that Lou bet 
Land was practically continuous on the north with Graham 
Land and on the south with Alexander Land, which was 
approached within a mile at one point. Adelaide Island, 
reported by Biscoc as 8 m. long, was found to be a large 
island 70 m. in length, consisting of a series of summits rising 
out of an icefield. The Biscoe Islands were found to be much 
more numerous than was formerly supposed. The expedition 
wintered at Petcrmann Island in *65° 10' S., and attempts were 
made to* reach the interior of Graham Land, though with little 
success. After coaling from the whalers’ depot at Deception 
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Island, the “ Pourquoi Pas ? ” sailed on the 6th of January iqio 
to the south-west, and reached 70° S. on the nth, whence viejvs 
of Alexander Land were obtained from a new' position, and a 
new* land discovered farther to the south-west. The highest 
latitude reached was about 70° 30' S., and Charcot was ablc^ 
to steam westward nearly along this parallel crossing the 
region of the Relgica’s " drift, passing close to Peter 1 . Island 
across the meridian of Cook's highest latitude, where the ice 
seemed to promise an easy way south if coal had permitted, and 
on to 12S 0 \V. through an absolutely unknown sea. from which 
point a direct course was made for Punta Arenas. Frequent 
soundings and dredgings were made, and l)r Charcot satisfied 
himself from all the appearances that along the 20 degrees of 
longitude west of Gerlaehe’s farthest, and more than half-way 
from Graham Land to King Edward Land, land was probably 
not far distant to the south. 

After his return invalided from the “ Discovery,” Lieut. 
Shacklcton planned a fresh expedition, which he equipped at 
his own expense, aided by his personal friends, and 
shat etoa . ^ started in the small whaler “ Nimrod ” from 
Lyttelton, New Zealand, on the 1st of January 1908, being 
towed by a steamcf to the Antarctic Circle, in order to save 
coal. The plan was to land a shore party on King Edward 
Land and return to take them off in the following year, but 
although a strenuous effort was made to reach the land the 
floe ice was too heavy, and it would have been madness to 
establish winter-quarters on the barrier, the coast-line of 
which had altered greatly since 1902, and was obviously liable 
to break off in great ice-islands. Un the 26th of January 
the “ Nimrod ” began to return from the extreme east of the 
barrier, and the landing of stores commenced on the 3rd of 
February at (ape Royds, at the base of Mt Erqlnis, 20 m. north 
of the “ Discovery’s " winter quarters. The shore party in- 
cluded the leader and fifteen companions, amongst them 
Professor T. W. Edgeworth David, of Sydney University; 
Lieut. Jameson Iloyd Adams, R.N.R.; Sir Philip Brock le- 
hurst, Ififtt. ; Mr James Murray, biologist; Mr Raymond E. 
Priestley, geologist; Dr Alistair Forbes Mackav; Dr Erie 
Marshall; Mr Douglas M awson, geologist; and Ernest Joyce 
£Qd Ffunk Wild of the Royal Navy, who had taken part in the 
“ Discover)’ ” expedition. No casualty occurred during the 
whole duration of the expedition, special care having been 
taken to supply the best provisions, including fresh bread 
baked daily and dried milk in unlimited quantity, while 
abundartt artificial light was secured by the use of acetylene 
gas. A nfbtor-car was taken in the hope that it might he used 
on the barrier surface, but this was found impracticable, 
although it did good work in laving depots on the sea-ice. 
Another and mure successful experiment in traction was the 
use of Manchurian ponies. Eight of these extraordinarily 
•hardy creatures were taken south in the “Nimrod," but four 
died in the first month after landing. The others did good 
service. Nine dogs were also taken, but the experience on the 
“ Discover)’ ” expedition did not lead to much dependence being 
placed on them. The “ Nimrod left for the north on the 22nd 
of l*ebruarv and the scientific staff at once began the observations 
and collections which were kept up to the end. The disc overy of 
a considerable fresh-water fauna and of a poor but charac- 
teristic flora was one of the most unexpected results. Apart 
from # many minor excursions and surveys, the expedition 
performed three journeys of the first importance, each of them 
surpassing any previous land work in the Antarctic' regions. 
Before winter set in, Professor David, with five companions, 
made the ascent of Mt Erebus, starting from the winter 
quarters on the 5th of March, and gaining the summit at an 
altitude of 13,300 ft. on the Toth; this was found to be the edge 
of an active crater, the abyss within being 900 ft. deep, 
though rarely visible on account of the steam and vapours 
which rose iq a huge cloud 1000 ft. above the summit. 

The second achievement w*as the attainment of the South 
Magnetic Pole by Professor David, with Mr Douglas Mam son and 
Dr Mackay. They left winter quarters on the 6th of October 
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T908, dragging two sledges over the sea-ice. Proceeding along 
the coast they were ablet to supplement their provisions and 
fuel by seal-meat and blubber, and on the 1st c>. December they 
reac hed the Drygalski ice barrier in 75 1 S., whic h proved very 
difficult to cross. Leaving this ice-tongue on the 19th, they 
proceeded to ascend the plateau with one sledge, and ran great 
risks from the crevasses into which they wen- constantly fall- 
ing. O11 reaching the summit of the plateau travelling became 
easier, and on the 1 6th of January 1909 the magnetic? dip 
| was 90 , and the position of the magnetic: pole was detcr- 
| mined as 7 2 0 25' S., 155 0 16' E., at ail altitude of 7260 It. 

: and 260 m. from the depot of provisions left at the Drygalski 
lacier. The return journey to this point was accomplished by 
forced marches on the 3rd ul February, and next day the 
party was picked up by the “Nimrod,” which was scouting 
for them along the coast. 

The third and greatest achievement of this remarkable ex- 
pedition was Shaekleton’s great southern journey. Depots 
had been laid out in advanc e on the barrier ice, and the main 
southern party, consisting of Messrs Shacklcton, Adams, Marshall 
! and Wild, started from w inter quarters on the 29th of October 
1908, with the four ponies and four 11 -ft. sledges; a support- 
ing party of five men accompanied the main division for ten 
days. In order to avoid the disturbed and ere vassal ire near 
the great south running mountain range, Shacklcton kept about 
40 m. farther to the east than Scott had done. The ponies 
enabled rapid progress to be made, but after passing the 81st 
parallel on tin.* 21st of November, one pony broke down and 
had to be shot, the meat being left in a depot for the return 
journey. In spite of cold weather and frequent high winds, 
progress was made at the rate of 15 m. per day, and on the 
20th of No\ ember the farthest south of the “ Discovery " 
expedition was passed, and Alts Markham and Longstaff 
were full in view. New mountains continued to appear 
beyond these, and the range changed its southerly to a south- 
easterly trend, so that the path to the Bole led through the 
mountains. On the 28th a second pony became used up and 
was •shot, and a depot was formed with provisions and stores 
for the return in 8z' J 38' S., and progress was resumed with 
two sledges. The surface of the barrier ice formed great 
undulations of gentle ^lope. On the 1st of December a third 
pony had to be shot, in 83° i(>' S., and horseflesh became the 
principal article of diet; the remaining pony hauled one sledge, 
the four men took the other. On the 4th of December the 
party left the barrier, passing over a zone of much disturbed 
ice, and comm- need the ascent of a great glacier (the 
Bcardmore glacier) which descended from the mountains 
between magnificent granite cliffs 2000 ft. high. On the 
7th, when toiling amongst a maze of crevasses on the glac ier, 
2000 ft. above sea-level, the last pony fell into a crevasse 
and was lost, though the loaded sledge was saved; the pony 
was to have been shot that night as it could not work on the 
disturbed ice; but its loss meant so much less food, and ns far 
as can be judged this alone made it impossible for the party 
to reach the Pole. For the next few days of laborious advance 
one or other of the' party was continually falling into a crevasse, 
but the sledge harness saved them, and no serious harm resulted. 
After climbing upwards for 100 m. on the glac ier, a depot was 
made at a height of 6100 ft. of everything that could possibly 
be left behind, inc luding all the warm clothing, for it was found 
possible with Jaegers and wind-proof Burberrys to meet any 
weather in which exertion was possible. By Christmas Day 
the plateau surface was fairly readied at a Level of 9500 ft., in 
latitude 85° 55 S., and there was no more difficulty to over- 
come as regarded the ground, but merely the effort of going on 
over a nearly level surface with insufficient food in a very low 
temperature, intensified by frequent blizzards. Rations were 
reduced in the hope of being able to pusfc on to the Pole. 
Three days later the last crevasse was passed and the sur- 
face, now t 2,200 ft. above sea-level, gr/.'w smoother, allowing 
«*5 m. a day,to be done with fair weather. At 4 a.m. on the 
9t.l1 of January 1909 the four explorers left their sledge and 
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ram ^half walking, half running, they reached 88° 23' S. 
in 1L2 0 K. at o a.m., the height above sea being 11,600 ft. 
Lhe utmost ha* been done, though more food would have 
n* 1 hied the remaining 97 geographical miles to the South Pole 
to be act omplished. The camp was reached again at 3 p.m. 
i lie return journey of over 700 m. to the ship was one long 
nightman* of toil and suffering, but the length of the marches 
was unsurpassed in polar travel. Once and again all food 
was exhausted the day before the depot, on which the only 
hope of life depended, was picked up in the waste of snow. 
Snow blindness and dysentery made life almost unendurable, 
but. despite it all, the ship was reached on the 1st of March, 
and the geological specimens from the southernmost moun- 
tains, which prevented the .ledges ol the exhausted men being 
^htened as they went on, were safely secured? Never 
the histo' v of polar exploration had any traveller outdistanced 
his predecessor by so vast a step towards either Pole. 

During the return journey of the “ Nimrod ” Shaekleton 
was able to do a little pieee of exploration to the south of the 
Balleny Islands, tracing the coast of the mainland for 50 m. 
to the south-west beyond Cape North, thus indicating that the 
Antarctic continent ha.s not a straight; coast-line running 
I mm Cape Adare to Wilkes Land. The British government 
contributed £20,000 to the expenses of the expedition in 
recognition of the great results obtained, and the king eon 
fc rred a knighthood 011 the explorer, the first gi\cn for 
Antarctic exploration since the time of Sir James Clark Ross. 

Captain R. F. Scott left England in the summer of K)io 
with a new expedition in the “ Terra Nova,” promoted by 
Expeditions own exertions, aided by a government grant, and 
of 1910 with a carefully selected crew and a highly com- 

1911 . pet cut scientific stall. lie intended to arrange for 

two parties, one leaving King Edward Land, the other 
MeMurdo Sound, to converge on the South Pole. A German 
expedition under Lieut. Wilhelm Filehner was announced 
to leave early in 1911. w ith the hope of exploring inland from 
a base in the western part of Weddell Sea, and Dr \\\ S. 
Prune has announced for the same year an expedition to 
the eastern part of Weddell Sea mainly for oceanographical 
exploration. It. appears that the greatest extension of know- 
ledge would now he obtained bv a resolute attempt to cruise 
round the south polar area from cast to west in the highest 
latitude which can he reached. This has never been attempted, 
and a modern Biseoe with steam power could not fail to 
make important discoveries on a westward circumnavigation. 

Physiography of Antarctic Region . — hi contrast to the Arctic 
region, the Antarctic is essentially a land area. It is almost 
certain that the South Pole lies on a great plateau, part of a 
land that must be larger and loltier than Greenland, and may 
probably be as large as Australia. This land area may be com- 
posed of two main masses, or of one continent and a great 
archipelago, lmt it ran no longer be doubted that the whole is 
of continental character as regards its rocks, and that it is per- 
manently massed into one surlace with ice and snow, which in 
some parts at least unites lands separated by hundreds of miles 
of sea. But all round tfie land-mass there is a ring of deep ocean 
cutting of! the Antarctic region from all other land of tlx* earth 
and setting it apart as a region by itself, more unlike the rest of 
the world than any continent or island. The expedition of the 
“ Scotia” showed the great depth of the Weddell Sea area, and 
the attention paid to soundings on other expeditions- notably 
that of the “ Belgiea” — has defined the beginning of a continental 
shelf which it cannot be doubted slopes up to land not yet sighted. 
In the Arctic region large areas within the Tolar circle belong 
to climatically temperate Europe, and to habitable lands of 
Asia and America; but in the Antarctic region extensive lands 
-Graham Land, Louis Philippe Land, Joiuville Island and the 
Palmer archipelago outside the Polar Circle partake of the 
typically polar character of the higher latitudes, and even 
the islands on the warrfter side of the sixtieth parallel arc of a 
sub-Antarctic nature, akin rather to.land$ of the ffigid than to 
jth nse of the temperate zone. 
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Geology. - definite information as to the geology of Antarctic 
land is available from three areas — Graham Land and the 
•archipelago to the north of it, Kaiser Wilhelm Land and 
Victoria Land, In the Graham Land region there seems to be a 
! •fundamental rock closely resembling the Archaean. Palaeozoic 
rocks have not been discovered so far in this region, although 
; a graptolitc fossil, probably of Ordovician age, show’s that 
, they occur in the South Orkneys. Mesozoic rocks have 
| been found in various parts of the archipelago, a very rich 
Jurassic fossil flora of ferns, conifers and cyeads having been 
studied by Nordcnskjbld, some of the genera found being 
represented also in the rocks of South America, South Africa, 
India and Australia. Cretaceous ammonites have also been 
found, and Tertiary fossils, both of land and of marine forms, 
bring the geological record down probably to Miocene times, 
the fauna including five genera of extinct penguins. Raised 
beaches show an emergence of the land in Quaternary times, 
j and there is evidence of a recent glacial period when the 
inland ice on Graham Land was a thousand feet higher than 
1 it is now. The most prominent features of the scenery are clue 
j to eruptive rocks, which have been identjfied as belonging to 
! the eruptive system of the Andes, suggesting a geologically 
[ recent connection between South America and the Antarctic 
j lands. Volcanic activity is not yet extinct in the region. 

1 As regards Kaiser Wilhelm Land, the Gaus’shcig is a volcanic 
! cone mainly ('(imposed of lcucite-basalt, but its slopes are stre wn 
! with erratics presumably transported from the soulh and these 
j include gneiss, mica-schist and quartzite, apparently Archaean. 

Much more is known as to the geology of Victoria I .and, 
and the results are well summarized by Professor David and 
Mr Priestley of Sir Ernest Shacklcton’s expedition, whom we 
follow . From Cape North (7i°S.) to <Sb° S. a grand mountain 
| range runs south curving to south-eastward, where it vanishes 
1 into the unknown; it is built up of gneiss and granite, and of 
horizontal beds of sandstone and limestone capped with eruptive 
! rock, the peaks rising to heights of 8000, j.o,oco.*and even 
| 15,000 feet, the total length of the range so far as known being, 
at hast t 1 00 miles. This range rises* abruptly from the 
sea, or from the h e of the Great Harrier, and forms a slightly 
higher < dge to a vast snow plateau which hits been tnfVcrgW 
for several hundred miles in various directions, and nuiy for 
aught we know extend farther for a thousand jjiilcs or more. 
The accumulated snows of this plateau discharge by the hugest 
glaciers in the wot hi down the valleys between the maintains. 
About 7X 0 S. a group of volcanic islands, of which Rpss Island, 
with the active Mt KrclniS is the largest, rise from the 
sea in front of the range, and at the northern extremity the 
\olcanic peaks of the Balleny Islands match them in height. 
The composition of the volcanic rocks is similar to that of 
the volcanic rocks of the southern part of New Zealand., 
The oldest rocks of Victoria I .and arc apparently banded 
gneiss and gneissic granite, which jtimv be taken as Archaean. 
Older Palaeozoic rocks are represented by greenish-grey slates 
from the sides of the Beard mo re glacier and by radiolarian 
cherts; but the most widespread of the sedimentary racks 
occurring in vast beds in the mountain faces is that named 
by Ferrar the Beacon sandstones, which in the far south 
Shaekleton found to be banded w ith seams of shale <md coal 
amongst which a fossil occurred which has been identified as 
coniferous wood and suggests that, the place of the formation is 
Lower Carboniferous or perhaps Upper Devonian. No Mesozoic 
strata have been discovered, hut deposits of peat derived from 
fungi and moss are now being accumulated in the fresh-water 
lakes of Ross Island, and raised beaches show a recent change 
of level. The coast-line appears to he of the Atlantic, not the 
Pacific type, and may owe its position and trend to a great fault, 
or series of faults, in the line of which the range of volcanoes, 
Mt Melbourne, Mt Erebus, and Mt Discovery, stand. Boulders of 
gneiss, quartzite and sandstone Imve been dredged at so many 
points between the Balleny Islands and the Weddell Sea that 
there can be no doubt of the existence of similar continental land 
along the whole of that side, at least within the Antarctic, Circle. 

xxi. v a 
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Antarctic Icc-Conditious . — It is difficult to decide; whether 
the ice of the polar regions should he dealt with as a geologi- 
cal formation or a meteorological phenomenon; luit in the 
Antarctic the ice is so characteristic a feature that it may 
well be considered by itself. So far as can he judged, tlm 
total annual precipitation in the Antarctic region is very 
slight, probably* not more than the equivalent of io in. of 
rain, and perhaps less. It was formerly supposed that 
the immense accumulation of snow near the South Pole 
produced an ice-cap several miles in thickness which, creeping 
outward all round, terminated in the sea in vast ire-cliffs, such 
as those of Ross's Great Barrier, whence the huge flat-topped 
ice-islands hiokc off and floated away. Evidence, both in the 
Graham Land and in the Victoria Lmd areas, points to a 
former much greater extent of the ice-cap. Thus Shackleton 
found that the summit of Mt Hope, in 8;;° 30' S., which 
stands 2000 feoL above the ice of the surrounding glaciers, was 
strewn with erratics which must have been transported by ice 
from the higher mountains to the south and west. In McMurdo 
Sound, as in Graham Land, evidence was found that the surface 
of the ice-sheet was once at least a thousand feet above its 
present level. TluTse facts appear to indicate a period of 
greater snowfall in the geologically recent past — i.e. a period 
of more genial climate allowing the air to carry more water 
vapour to the southern mountains. Whatever may have been 
the case in the past the Antarctic glaciers ;irc now great lv 
shrunken and many of them no longer reach the sea. Others 
project into the; sea a tongue of hard ire, which in the case of 
the Dryg.tlski glacier tongue is 30 m. long, and afloat probably 
for a considerable distance. Some of these glacier tongues of 
smaller size appear now to be cut off at their shoreward end 
from the parent glacier. At one time the Victoria Land glacier 
tongues may have been confluent, forming a great ice barrier 
along the coast similar to the small ice-barriers which clothe 
the lower slopes of some of the islands in Gerlache Strait. The 
Great Ice Barrier is in rnanv ways different from these. Cap- 
tain Scot? showed that it was afloat for at least 400 m. of its 
extent from west to jasl. Sir Ernest Shackleton followed it for 
400 m. from north co south, finding its surface in part thrown 
jAto ltng gentle undulations, but with no evidence of the sur- 
face being otherwise than level on the average. The all-bnt- 
forgolten experiments and cogitations of Biseoe convinced that 
shrewd obserter that all Antarctic icebergs were sea ire thick- 
ened with snow “accumulated with time.” Therercntexpeditions 
seem to # confirm this view’ to a great extent in the case of the 
Barrier, which, so far as the scientific men on the “ Nimrod ” 
could see, was formed everywhere of compressed neve, not of 
true glacier ice. Instances have been seen of tabular bergs 
floating with half their bulk above water, showing that tliev 
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are of very much less density than solid ice. The thrust of 
the glaciers which descend from the western mountains upon 
the Barrier throws it into sharp crcvassed fol«s near the point 
of contact, the disturbance extending 20 m. from the tip 
of the Beardmore glacier, and the seaward creep of the whole 
surface of the barrier is possibly due to this impulse; the rate 
of movement at the eastern side of the Barrier was found to be 
at the rate of cjoo yds. per annum for the seven years between 
Scott's and ShackletmTs expeditions. 

Pack ice composed of broken-up sca-iec and fragments ot 
icebergs appears to form a floating breakwater round the Ant 
arctic area. It is penetrated by powerful steamers with ease 
or with difficulty according to the action of the wind which 
loosens the pack when it drives it towards the open sea, and 
closes it upjvhcn it drives it against a coast or a burner of fast ice. 
At every point but one around the circumpolar area the pack, 
be it light or dense, appears to extend up to tin* southern per- 
manent ice or land, though, as in the Weddell Sea, the pack 
seems at times to be driven bodily away. '1 he exceptional 
region is the opening of the Ross Sea east of Cape Adarc, where 
a comparatively narrow band of pack ice has always been pene- 
trated by the resolute advance even of sailing ships and led to 
an extensive open sea to the south. No doubt the set of the 
ocean currents accounts for this, but how they act is still obscure. 
The great flat-topped ice-islands which in some years drift out 
from the Antarctic area in great numbers are usually met with 
in all parts of the Southern Ocean south of 5o°S., and worn- 
down icebergs have been sighted in the Atlantic even as far 
north as 2(r’ 30' S. The greater frequency of icebergs in the 
Southern Ocean in some years is attributed to earthquakes in 
the Antarctic breaking off masses of the floating edge of the 
Barrier. 

Antarctic Climate . --Although a vast mass of observations 
has recently been accumulated, it is not yet possible to treat 
of the climate of the South Polar region in the same broad way 
as in the case of the. North Polar region. The following 
table shows the mean temperatures of each month and of the 
year at all the stations at which the Antarctic winter 
has been passed. Tlfe result, is to show that while the 
winter is on the wljole less severe at high latitudes than 
at equal latitudes in the north, the summer is very much 
colder, and has little relation to latitude. Even in tin 
South Orkneys, in latitude 6o°, in the three warmest 
months the air scarcely rises above the freezing point as an 
average, while in Shetland (f>o rj N.) the temperature of the 
three summer months averages 54 0 F. But, on the other 
hand, the warmest month of the year even in 77 0 S. has had a 
mean temperature as high as 30T A study of the figures quoted 
in the accompanying tcLV shows that until longer reeoids 
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become available it is impossible y> speak definitely as to 
1)ic normal distribution of monthly temperature throughout the 
year, for even at the same station in consecutive years the 
months un y greatly. Thus at Snow Hill (65° S.) the mean tem- 
perature ot August T903 was 13-5° higher than that of August 
1902, though June had been 7 0 colder; and at the “ Diseovcrv’s ” 
winter quarters July 1903 was 13 0 degrees colder than July 
1902 though June was 2 0 warmer, August having exactly the 
same mean temperature in each year. The mean tempera- 
ture of the year is evidently higher in the position of the 
“ BelgicaF ” drift than in Victoria Land at the same latitude; 
but it is noticeable that on the west side of Graham Land, where 
Charcot wintered, the average mean temperature was (taking 
the average of his two winterings) 1 5° higher than on the east 
side, where Nordenskjdld wintered in nearly the sarfie latitude. 
The observations, however, were not synchronous, and it may 
not be right to compare them. \\ e may perhaps say that along 
the whole of the known Antarctic coasts the temperature in the 
two midsummer months is within a degree or two of 32 0 F., and 
varies little from place to place or from year to year; but in the 
winter months the temperature is lower as the latitude increases 
and is subject to great variations from place to place and from 
year to year. It seems quite possible that at no place in the 
Antarctic* region do the mean monthly sea-level winter tem- 
peratures fall so low as in the Arctic poles of cold, but data re- 
garding winter temperatures in the interior are lacking. All 
the complete yearly scries of temperature show that the winter 
six months from April to September have a low and nearly 
equal temperature, there being a very abrupt fall in February 
and March, and an equally abrupt rise in October and November. 
The wannest day experienced at the “ Discovery's ” winter- 
quarters had a mean temperature of 34*7°, and the coldest -45*7°, 
the oxteme range of daily temperature being thus 80-4°. 

The absolutely lowest temperature recorded in the Antarctic 
region was -66*8° on a journey southward from the “1 >iseovcry V' 
winter-quarters by Lieut. Larne on the 15th of September 
1903; the lowest temperature at the winter-quarters *was 
-58*5° on the 28th of September 1903. *On Sir Finest Shackle- 
ton’s expedition the lowest temperature was -57 0 ; but no 
other expedition met temperatures lo#cr than -45*6° on the 
“ Belgiea,” -431 0 at Cape Adore, and 41*4” on the “Gauss." 
Sudden rises of temperature during storms arc common in 
the Antarctic region, from whichever quarter the wind blows. 

During the ascent of Mt Erebus the temperature was found 
to fall as the height increased from o° F. at sea-level to -24° 
at 5000 ft.; it remained stationary to 8600 ft., fell to -28° at 
10,650 ft., and then rose to 22 0 at tt,5oo ft., and fell a few 
degrees at the summit. It might appear as if the “ isothermal 
layer” of the upper atmosphere had been reached at a re- 
markably low elevation; but the temperature variations may 
also be explained by differences in the temperature of the strong 
air currents which were passed through. 

Pressure and Winds . — The normal fall of pressure south- 
ward, which gives rise to the strong westerly winds of the 
Roaring Forties, appears to be arrested about 65° S., and to be 
succeeded by a rise of pressure farther south. This view is 
supported by the frequency of south-easterly wind:? in the 
neighbourhood of the Antarctic Circle reported by all explorers, 
and the hypothesis of a south polar anticyclone or area of high 
pressure over the Antarctic continent has gained currency in 
advance of any observations to establish it. The complete 
data of Sir Ernest Shacklcton’s expedition are not available 
iit the time of writing, but the yearly mean pressure as re- 
corded at the “ Discovery’s ” winter-quarters was 29*35 in. 
for 1902, and 29*23 in. for T903. At (ape Adare it was 
29*13 in. for T899, in the “Belgiea” 29*31 in. for 1898, and in 
the “ Gauss 11 29*1;^ in. for 1902. These figures, so far as they 
are comparable, show distinctly higher pressures in the higher 
latitudes, and the wind observations bear out the inference of 
a south-polar high pressure area, as at the “Discovery's” 
winter-quarters 80% of the winds -had *m easterly component, 
and only 3% a westerly component. It is bewildering. 


however, *tu find that on the sledge journeys there was an 
eqtially marked preponderance of wind with a westerly 
component, and in discussing the result in the published 
records of th<* expedition Mr R. 11 . Curtis, of the Meteoro- 
fogical Office, felt compelled to ask whether the correction 
for variation of the compftss (in that region about 145°) 
was possibly omitted in the case of the sledge journeys. 
The “ Gauss ” observations and those at (ape Adare bore out 
the frequency of easterly winds, and on the “ Scotia ” it W'as 
observed that practically all of the easterly winds met with were 
to the south of the Antarctic ('irelc. The “ Belgiea ” found 
rather more westerly than easterly winds in her drift; easterly 
winds predominating in summer, westerly winds in winter. At 
( ape Roy ds Shackleten found easterly winds to predominate, 
the most frequent direction being south-east; but on the 
great southern journey, south-south-east winds prevailed, 
occasionally swinging round to south-south-west, and even at 
the farthest south (88° S.) the ridges into which the snow r was 
blown, to, 000 ft. above the sea, showed that south-south- 
easterly winds predominated. On the journey to the Magnetic 
Pole Professor David found that along* thy coast the prevailing 
winds were south-westerly, with occasional blizzards from the 
south-east, but lie noticed that the westerly winds were of the 
nature of a land breeze, springing up soon after midnight and 
continuing to blow fresh until about 10 a.iu. # Thus the balance 
of probability inclines towards the hypothesis of a south-polar 
high-pressure area. An upper current of air blowing from a 
north-westerly direction was usually indicated by the clouds 
and smoke on Mt Erebus, and on the occasion of a great erup- 
tion, when llie steam* column reached more than 20,000 ft. 
above the sea it entered a still higher stratum of wind blowing 
from the southeast. 

The intensity of the blizzards is worthy of remark, for the velo- 
city of the wind often reached 40 or even 60 m. an hour, and 
thev were usually accompanied by a rapid rise of temperature. 

Observations of sunshine made at the “ Discovery!? ” winter- 
quarters yielded many records of continuous sunshine extending 
throughout 24 consecutive hours, and ii* the ’summer months 
about 50% of the possible sunshine was often recorded, the 
maximum being 490 hours, or 66% of the total possible ■ 4 tJr 
December 1903. Thus, although the sun was above the horizon 
only for 246 days, it shone sufficiently to yield iporc than 1725 
hours of bright sunshine for the year, an amount exceeded in 
few parts of Fngland, w litre the sun may shine on 3/S5 days. 
The intensity of solar radiation in the clear weigher of the 
Antarctic makes it feel exceedingly hot even when the air 
temperature is far below the freezing point. There is a great 
difference between the clear skies of 78° S. and the extremely 
frequent fogs which shroud the toast near the Antarctic Circle 
and render navigation and surveying exceedingly (iifbuult^ 
Heavy snowstorms are frequent on the coaM, but inland during 
the snow'-blizzards it is impoj- slide to say whether the whirling 
snow-dust is falling from the air or being swept from the ground. 
Professor David is inclined to Relieve that the surface of the 
snow -plains is being lowered more by the action of the .wind 
sweeping the snow* out to sea than it is raised by precipitation, 
the total amount of which appears to be very small. 

Flora and Fauna . — Recent expeditions have discovered that, 
despite the low temperature of the summer, in which no^nonth 
has a mean temperature appreciably above the freezing point, 
there are on the exposed Antarctic land patches of ground with 
a sparse growth of eryptogamir vegetation consisting of mosses, 
lichens, fungi and fresh- water algae. The richest vegeta- 
tion discovered on the “ Nimrod ” expedition consisted of sheets 
of a lichen or fungoid growth, covering the bottom of the fresh- 
water lakes near ( ape Royds, and visible through the clear ice 
throughout the many months when the water is frozen. No 
flowering plants occur within the Antarctic circle or in the 
immediately adjacent lands. • 

The ryarine fauna is very rich and abundant. All the expedi- 
tions obtained many new species, and the resemblance which 
oc curs between many of the forms those which inhabit 
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the Arctic seas ha* given rise to the hypothesis that certain 
species have been able to pass from one frigid zone to the olhrr. 
it is argued on the other hand that all the forms which resemble 
each other in the two polar areas are cosmopolitan, and occur 
also in the intermediate seas; but the so-called “ problem o^ 
bipolarity " is still unsettled. Bird life on sea and land is fairly 
abundant, the niost common forms being the skua gull, snow 
petrels, and the various species of penguins. The penguins are 
specially adapted for an aquatic life, and depend for their food 
entirely on marine animals. The largest spec ies, the emperor 
penguin, inhabits the most southerly coast known on the edge* 
of the Great ‘Harrier, and there it breeds at mid-winter, very 
interesting specializations of structure and habit making this 
apparently impossible feat practicable. The social organiza- 
tion and habits of the various species ol penguins have been care- 
fully studied, and show that these birds have arrived at a stage 
of what might almost be called civilization worthy of the most 
intelligent beings native to their continent. 'Flic only mam- 
malian life in the Antarctic is marine, in the form of various 
species of whales, but not the “ right whale," and a few 
species of seals which live through the winter bv keeping open 
blow-holes in the sea-ice. There is no trace of any land animal 
except a few species of minute wingless insects of a degenerate 
type. The fresh-water ponds teem with microscopic life, the 
tardigrada, or “ writer bears " and rotifers showing a remarkable 
power of resistance to low temperature, being thawed out alive 
after being frozen solid for months and perhaps f*>r years. 

Authorities. -TT. R. Mill. The Siege of the South Pole, a history 
of Antarctic exploration with complete bibliography (London, 
1905); K. Fricker. Antnihtis (Berlin, iSgS; trails, as The Antantic 
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kausens I'orschung.sfahi ten ini suit 1 h In n Eismeer / V..*/ (Leipzig, 

1 902); James Weddell, A Voyage. Towards the South /’«>/< (London, 
1S25); J. S. C. Dumont D'Urville, Voyage ait Pole Sud rt dan; 
VOicunie (in voK, Paris, tS \ r -1845) ; Charles Wilkes, Narrative, 
of the Exploring 1' \ pediti-m dining (O vols., Philadelphia, 

184 3) ; |. C. Ross, A Vr mage oj Ihseo . ri v and Research in the Southern 
anti Antarctic Region ,s (2 vols., London. 1817); W. CL Burn-Munlm h, 
j timifii lidinburgh to the Antarctic (London, 189 j; an account of the 
voyage of the “ Baiat 11. 1 1802 -1893); H. J. Bull, / 7 /e ( mine of the 
" Antarctic M to the South Polfr Regions (London, i.Sqo) ; the 
voyage to Victoria Land in 1894-1893); I 7 . A. Cook, 1 hmugh //:-.* 
First Antarctic Sight, /d<p'-/S<)0 (New York and London, lono) ; 
the voyage of the “ Belgica**; A. do Gerlache, Quimr nun's dans I'Aut - 
antique fParis, 1902); George's Lecmnt' , An /ays des Mane Inis 
(“ Bclgica/'* Brussels, 1904); Rrsultafs du voyage du S.V. “ Belgica,' 1 
Rapports scientifiques (many vols., Brii-nHs, \ .•!.); C. K. Borch- 
grevink, First on the Antarctic Continent (London, 1901); L. Bern 
aechi, To the South Polar Regions (London, 1901 ; the expedition 
of the “ Southern Cross ”) ; Report on the ('olleetions of the “ Southern 
Cross” (British Museum, London, 1902); G. Murray (editor), 
J,'he Antarctic Manual (London, iqoi); R. V. .Scott, 7 he Voyage of 
the " Discovery” (2 vols., London, 1905); A. B. Armitage, lira 
Years in the Antarctic (London, 1003); .Y at tonal Antarctic Expedition 
K)Oi-h}Of (scient itn results published by the Royal Society, 
London, several vols., v.d.); G. von Xeumaycr, Auf gum Sud pot 
(Berlin, 1901); E. von Drygalski, /:im Kontinent des cisigen Sudens 
(Berlin, 1004); Scientific Results of "Gauss'* expedition; Otto 
N’ordeiiskjold and J. G. Andcr*son, Antarctica (London, i Of > 3 ) ; 
R. N\ R. Brown, R. C. Mossinan and J. H. H. Pirie, The Voyage 
of the " Scotia ” (London, 1909); Report on the Scientific Results 
of the Voyage of the " Scotia ” (several vols., Edinburgh, v.d.); 
J. B. Charcot, Le hran(ais an Pole Sud (Paris, 1900); 1 C. H. Shack lc- 
ton, The Ifcart of the Antarctic (2 vols., London, 1909); British 
Antarctic Expedition rooy-njoe^ Reports on the Scientific Investiga- 
tions (several vols., London, v.d.). (H. R. M.) 

POLDER, the Dutch name fur a piece of low-lying, marshy 
land reclaimed from the sea or other water by drainage and 
diking (see Holland). 

POLE (family). The family of the Poles, earls and dukes of 
Suffolk, which, but for Richard ILI.’s defeat at Bosworth, might 
have given the next king to England, had its origin in a house 
of merchants' at Kingston-u pnn-IIull. It has been said that 
these Poles were the first English peers whose fortunes Ijad been 
founded upon riches gained in trade; but the Berkeleys, de- 
scendants of Robert fit z IJarding, the rich burghers of Gloucester, 


must perhaps be reckoncd f bcforc them. Their pedigree begins 
with one William atte Pole (d. c. 1329), a mciyimnt of Ravens- 
nule who settled in Hull, where his widow bivatne the wife of 
John Rotenhering. also a merchant. His sons, Sir Richard and 
Sir William alte Pole were both famous for their wealth at a 
time when the Crown had great need ol rich men s aid. Sir 
Richard (d. 1345), the king's butler in 1327, removed to London, 
and is styled a London citizen in his will. I be male line ol 
this, the elder, branch of the Poles failed with a grandson, John 
Pole, who by his marriage with Joan, daughter of John, Lord 
Cobham, was father of Joan, Lady of ( obham, the Kentish 
heiress whose lands brought her five knight lv husbands, the 
fourth of them Sir John Oldcastle the Lollard. 

Sir William atte Pole (d. 13M), the second son of William, 
joined his brother in advancing large sums to the government 
while keeping safely apart from politics. The first, mayor 
of Hull, he Silt for Hull in five parliaments, and was advanced 
to be knight banneret and a baron of the exchequer. He was 
counted “ second to no merchant in England. ' but after his 
time his descendants left the counting-house, his four sons all 
serving in the French wars. The eldest son, Mi< hael Pole, who 
had fought under the Black Prince and John of Gaunt, was 
.summoned as a baron in 1366, before the fathers death, and, 
as a stout supporter of the Crown, was appointed in 138c 
governor of the person of the youngling Richard 11 ., whoso 
marriage with the Lady Anne of Bohemia he had arranged 
on a visit to her brother the king of the Romans. In 1383 he 
became chancellor of England and thereafter, as ihe loyal 
servant and nearest counsellor of the king, lie had to face the 
jealousy ot the great lords and the haired of the Commons. 
If is wealth added to the envy of his enemies, for, to his inherited 
Yorkshire and Lincolnshire? lands, his marriage with Catherine, 
daughter and heir of .Sir John of Wingfield, added a great Suffolk 
estate, where, fortifying the manor-house ot the Wingfields, 
be made his < hief seat. In 1385 he was created earl of Suffolk, 
a grant from the Crown giving him the castle and honour of 
1 Eye. with other East Anglian lands formerly hold by the Uflord 
earls. In 1386 the opy<eitioii, led by Gloucester, the king’s 
I uncle, pulled him down. He was dismissed fn.m his chancellor- 
j ship, and impeached 1>\% the (‘ominous on charges which, insufli- 
I < ieut upon the fate of them, secured his conviction. Richard 
was forced to send his minister into ward at Windsor until 
■ the parliament was dissolved, when Suffolk once more appeared 
1 as the leader of the king's party. But the opposition was 
| insistent, and Suffolk, after Richard had been compelled to 
| give his word that those? who had advised him ill should answer 
! for it to the next parliament, lied over sea to Calais. One 
of the earliest of the many popular songs tlxit bark against 
the Poles tells joyfully of this flight of the detested “ Jake.” 
Sentence of death by the; gallows was passed in his absence. 
The over-zealous governor of Calais who found him at his 
gates, clad as a poor Fleming, his chin shaved, parked him back 
to England, whence he escaped again, doubtless with the king's 
aid. reaching bis native town of Hull, where he saw for the last 
time his “ goodly hou:*e of brick.” 01^1 friends found him a 
ship that landed him in the Low Countries, and he died an exile 
in Paris* in 1389. 

Thu exile’s son Michael, who had married Catherine, daughter 
of the earl of Stafford, was restored to the earldom in 1397, and, 
alt Dough his father’s attainder was revived by the act of the 
first parliament of Henry IV., the earldom was restored once 
again in 1399, together with the. castle and honour of Eye. His 
life was that of a soldier, and he was with the host before Har- 
fleur in 1415, when he died of a violent dysentery. Michael, 
the eldest son and heir, marched from his father’s deathbed to 
Agincourt, where he fell, Drayton’s ballad recalling bow lie 
plied bis axe on the great dav. P»y his wif^, a daughter of the 
first duke of Norfolk, he had three daughters, but no one of 
them marrying, his lands passed with the earldom to his brother 
William. 

This WilliaVn (1396-/450), the fourth earl of his name, had 
sailed with his father and elder brother to ITarficur, but had 
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been sent home sick after the siege. He returned with the 
“ viage ” <>i 1417, leading thirty » men-at-arms and ninety 
archers. llenrvVV. made him admiral of Normandy, and until 
the crowning of" nenry VI. in Paris in 143^ ho served in France 
without, by his own account, coming home or seeing Kngland. 
Ho held ilio chief command before Orleans after Salisbury 
had fallen to a cannon-shot from the city, but was forced to 
surrender to Joan of Arc at Jargcau, where his brother Alexander 
was killed, another brother, John, being taken prisoner with the 
earl. A fourth brother, Thomas, a clerk, bec ame hostage to J)unois 
until the vast ransom of the earl was paid down. After J431 
Suffolk turned to Knglish polities. Like his grandfather, he 
found a king’s uncle, another Gloucester, the chief of his enemies. 
Defeating Gloucester's project of an Armagnae match, Suffolk 
arranged for the young king’s marriage with AJargaret of 
Anjou, and brought home the bride to Portsmouth in 1445. 
In the year before he had been created marquess of Suffolk, 
being the* fourth Englishman to take the style of marquess. 
His part\ and the queen's were on the point of overthrowing 
1 heir opponent, Gloucester, when the “good duke ” died sud- 
denly in the hands of those who had arrested him. This death, 
followed by that of Cardinal Beaufort, left the field to Suffolk. 
Under a patent of 1.143 Suffolk became earl of Pembroke at 
Duke Humphrey’s death. His honours were capped in 144S 
with a dukedom of Suffolk, he being then admiral of Kngland, 
governor of Calais, constable of Dover, and warden of the 
Cinque Ports. Blit it seemed that long service in the foreign 
wars had not purged the offence of the name of Pole. All the 
old enmity which had driven his grandfather into exile was 
gathering against Suffolk. 1 1 is peace policy had cost the 
cession of Maine and Anjou, while the blunders of his allv, 
Somerset, as lieutenant in France, lost Normandy to England. 
Early in 1450 the Commons, in spile of Suffolk's appeal to his 
years of loyal service, accused him of treason and he was sent 
to the Tower. A long indictment was reinforced bv new 
accusations, and the king could do no more for his minister than 
set him free under a sentence of five years’ banishment. He 
saffed from Ipswich on the May Day of 1450, but before* he 
could enter the port of Calais he was cutoff by a royal ship, the 
“ Nicholas,” whose master had him put overboard into the cock- 
boat, where his head was hacked off bv An Irish knave's rusty 
sword. His bodv, east headless upon Dover beach, was carried 
bv the king’s orders to the Poles’ \auff in Wingfield chimb, 
when* his effigy may still he seen. Who sent out the “ Nicholas” 
and bv whose orders Suffolk died, arc questions which remain 
unanswered. He was the third husband of Alice Chaucer, 
whom he married as the, widow of Thomas, Earl <>f Salisbury, 
slain before Orleans. She was the daughter and heiress of 
Thomas Chaucer, of Ewchnc, and, although direct evidence 
is wanting, the granddaughter, without doubt, of Geoffrey 
Chaucer, the poet. She lies at Ewelme, under a magnificent 
tomb. 

John Pole ( 1442 - 1 4< > 1 ; , onlv son of the murdered duke, should 
have succeeded to the dukedom, his father having died un- 
attainted. But the honours ware apparently regarded as 
forfeited, and the dukectom was formally restored to the boy 
in T455, the earldom of Pembroke being allowed to y lapse. 
Although three general ions of warrior lords lay between him 
and the Hull warehouses, the origin of his house was still fresh 
in men’s memories. John Paston, writing in 1465, could tell 
every name in the duke’s pedigree hack to “ ^Villiam Pool of 
Hull,” who had been “first a merchant and after a knight,” 
and “what the father of the said William was” John Paston 
knew “right well.” The duke's father was an upstart for the 
crowd, whose ballads pelted him with the name of “ Jac 
Napes,” suggested by his familiar badge of the ape’s clog and 
chain. Nevertheless a wife of royal blood was found for the 
young duke, King JMward lV.’s own sister Elizabeth. The 
marriage confirmed him a partisan of the White Rose. The 
son of Margaret’s faithful minister rode against her man at the 
second battle of St Albans. Before he was of age he was 
steward of England at his brother -*indaVs crowning, and at 
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Queen Elizabeth’s crowning he bore her sceptre. Having 
held many offices under Edward IV. he w'as ready to bear a 
sceptre at Richard’s coronation, and, alter Bosworth, to swear 
fealtv to th«; Tudor dynasty and to hear another sceptre lor 
another Queen Elizabeth, lie died in 1491, having safely 
kept his lands, his dukedom, and his head through perilous 
years. 

But each advance in rank had brought danger and misfor- 
tune to the Poles. Before the death of the second duke they 
had begun to pay the price of their matching with the royal 
house. In the next generation their name was blotted out. 
John Pole*, eldest son iff Duke john and the Lady Elizabeth, 
had been created Karl of Lincoln by his uncle, Edward IV. 
Before he followed Richard to Bosworth. the young man had 
been chosen as heir to the throne, Clarence’s son Warwick 
being put aside, lie survived King Richard and Henry VII. 
spared him. But he egged on Siinnel's plot, joined the rebels 
in Ireland, and was killed at Stoke in 14S7, lea\ing no issue by 
his wife, the daughter of the earl of Arundel. Edmund, his 
younger brother (v. 1472 T513) should have succeeded in r4Qi 
as duke of Suffolk, but on coining of age he agreed to satisfy 
himself with the title o carl ol Suffolk, ’the king grudgingly 
restoring some portion of I lie estate's forfeited by his brother. 
Fn 1499 he suddenly left the kingdom, but was persuaded to 
return. The death of the imprisoned earl 'ol Warwick may 
have* suggested to him that Henry’s court was a dangerous 
place for tho: e of the blood of York, and in 7501 he found his way 
to the emperor Maximilian in Tirol with a scheme for the 
invasion of England. Although the kaiser at fust promised 
him men for the adventure, nothing c ame iff his promise's. Maxi- 
milian, persuaded by a gift of English money, bound himself 
not to succour English rebels. Suffolk, who had reassurned the 
ducal style, \xn< attainted in T504, and in the same year was 
seized by the duke of Guelders. From the duke’s bands the 
pr soner was laken bv Philip, kipg of (’aside, who surrendered 
him to England on a promise* that his life should spared. 
But in 1513, when Richard, his brother, was in asms in the 
French service, Edmund Pole was taken from his prison in the 
Tower to the block. 

Richard Pole, who in T50T escaped from England* wW* 
Edmund, had been received by the king of Hungary, and 
afterwards bv Louis of France, fcho assigned him a pension. 
Commanding German Lan/kncdits in the French service, he 
was the friend and companion in arms of the chevalier Bayard. 
At the death of his brother Edmund, lie took the title ol the 
duke of Suffolk, claiming the throne of England/ In 1514 
Louis gave him tin* leading of 12,000 riotous German 
mercenaries to essay the conquest of Kngland. The treaty 
of peace stayed the adventure, but Louis refused to surrender 
Ric hard, and allowed him to depart for the imperial city of 
Mc'tz. Francis I. routined the payment of his allowance/ 
and gave him employment. In 1522 the anonymous writer 
of a journal describes the coming to Paris ol “ Richard de la 
Pou He. sovclisant due de Stiffen t et la Blanche Rose.” In 
1^25 the White Rose* was killed *by the French king’s side at 
Pavia. With him died the last descendant in the male line of 
William Pole, the Hull merchant. 

By one of the strange chances of history, another family of 
the name of Pole, having no kinship w ith the house of Suffolk, 
owed, like the Suff oiks, their advancement and their fall 
to a match with a princess of the royal house. Sir Richard 
Pole, a Buckinghamshire knight, was the son of Geoffrey Pole, 
a squire whose* wale, Edith St John, was sister of the half-blood 
to the mother of Henry VII. About 1490 or 1491 he married 
the Ladv Margaret, daughter of George, duke of Clarence. He 
died in 1505, and in 1513 King Henrv VTil. created ihe widow 
countess of Salisbury, as some amends for the judicial murder of 
her brother, the earl of Warwick. Four years later, the barony 
of Montague was revived for her eldest son Henry.. Until the 
king’s marriage with Anne* Bolevn, the countess of Salisbury was 
• about the* court as governess of her godchild, the Lady Mary. 
When her son, the famous Cardinal Pole, published his ’treatise. 
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/V unitale culesiasli.u , the whole family fell under* the dis- 
pleasure of the king, who resolved to make an end of theiVi. 
The L'M*d Montague was the first victim, beheaded in 1539 
on a charge ol treasonable conversations, evidence having 
been wrung from Ids unhappx brother, Sir Geoffrey Pole* 
fn 1541 the aged countess, attainted with lur son Montague, 
met her death at the b ir barons hands of an unskilful heads- 
man. Sir Geoffrey Pole, seeing that his house was doomed, 
lied the country, and joined the cardinal in exile, tie returned 
with him at Mary's accession, both dying in 155S. His sons 
Arthur and Edmund, taken in 15 02 as plotters against Queen 
Elizabeth, were committed to the Tower of London, where they 
died after eight years of imprisonment. 

See T. Rvmer's Pcodn\ 7; C. Frost, History of Hull (1827); 
Chronicon de Melsa (Knits Serie- 0 ; (V. K. C., Complete Pen age ; 
['estameuta IZboramisui (^urters Socff ; Hon. and Kev. II. A. Naj)ier, 
incomer and IZ.eehne ( 1 S ®>S) ; Piet. Sat. Piog. % c . “Pole"; 
K. Ross, fudges of l.ngland ( 1 8 |8-iS<> \) ; Chroniion Ang/iae (Rolls 
Series); Pastan lottos, edited by J. Gainltur; Sir j. 11. Ramsay, 
Liuuii'dt; and Yak (1802); Lettn < end Papers of Richard III. 
and He-' )v I HI. (Knits Series!; Inquests post morb-in. Close and 
• 'at ent Rolls, Rolls of a ! 'ariinment. (O. H.\.) 

POLE, REGINALD ( 1500 1558), English cardinal and arch 
bishop of Canterbury, born at Stourton Castle, Staffordshire, 
was the third v>n <,>f Sir Richard Pole, Knight of the Garter, and 
Margaret, n notes, of Salisluirv, a daughter of George, duke of 
Clarence, and therefore niece of Edward IV. He was intended 
for the f hurch from his youth; and when seven years old was 
sent for 1 1 \ e years to tin* grammar si hool w hieh Colei had founded 
near the Carthusian monastery at Sheen. Here hi* had Linacre 
and William Latimer as leai le-rs. In his thirteenth vear he 
went to Magdalen College, Oxford, and two vears after took 
his degree in its. In 1517 Homy VI IT. appointed his voting 
kinsman to a prebend in Salisbury, and soon afterwards to the 
deaneries of Wimbome and Exeter. lie was a friend of Sir 
'Thomas More, who sa\ that Tule was as learned as he was 
noble audits virtuous as he was learned. In [519, at the king’s 
expense, he wept to Padua, the Athens of Europe, according to 
Erasmus; and tle-re* wheie Colei and Cuthbcrt Tunstall had 
also b^'en educated, the “ nobleman of England " as he was 
rsti ('d, came into contact, with t He choicest minds of the later 
Italian Renaissance, and forny*d the friendships that influenced 
his life. • 

In 1525 lie went to Rome for the Jubilee, and two years after 
returned to England and was initiated by Thomas Cromwell 
into the mysteries of statesmanship, that master telling him 
that the main point consisted in discovering and following tin* 
will of princes, who are not bound by the ordinary code of 
honour. When the divorce question arose, Pole, like many other 
excellent men, seems at first to have been in its favour. He prob- 
ubly took the same view that Wolsev had, viz. that the dispen- 
sation of Julius II. was insufficient, as of two existing diriment, 
impediments only one had been dispensed. When however the 
king raised the theological argument which ended in disaster, 
Pole could not accept it; and, after the failure of Campeggio’s : 
mission, when the king asked him for his opinion, he excused 
himself on the score of inexperience, but went bv Henry’s 
order to Paris (1540) to obtain the judgment of the Sorbonne, 
making the condition that another should he joint'd with him 
to donhe necessary business. At this time, he says, the more 
he saw* into the case the less he knew how to art as he was 
desired. On his return to England he spoke strongly against 
the projei t to the king, who seems to have dealt gently with 
him in the hope of using him for his own ends. He offered him 
Ihe sees of York or Winchester, and kept them vacant for ten 
months for his acceptance. 'There was a stormy interview at 
York Place; but Pole succeeded in mollifying the king’s rage 
>0 far that Henry told him to put into writing his reasons against 
the divorce. This was done, and, recognizing the difficulties 
of the situation, the king ga\A* him leave to travel abroad, and 
allowed him still to retain his revenues as dean of Exeter. In 
1535, which saw by the deaths of Bishop Fisher and Sir Thomas 
More a change in Kent's policy, Pole received orders to send 


a formal opinion on the royal supremacy, and tin* king 
promised to find him sui fable employment iiy, England, even 
if the opinion were an adverse one. 'The partin/ol tin* ways had 
been reached. Pole's reply, which look a year to wiite, and 
was afterwards published with additions under the title Pro 
unitalc ccrlcsiac , was sent to England (May 25, 153b) and 
was meant for the king's eye alone. It contained a vigorous 
and severe attack upon the royal policy, and did not shrink from . 
warning Hcnrv with temporal punishment at the hands of the 
emperor and the king of Trance if he did not repent of his 
cruelties and return to the (Tiurrh. He was again summoned 
to return to England to explain himself, but declined until 
he could do so with honour and safety; but lie was on the 
point of going at all risks, when he heard from His mother and 
brother th:ft the whole lainilv would suffer if lie remained 
obstinate. Paul 111 . who had prepared a hull of excommuni- 
cation and deposition against Henry, summoned Pole to Rome, 
in October, and two months after created him cardinal. In 
January 1537 he received a sharp letter of rebuke from the 
king’s council, together with the suggestion lhat the differ- 
ences might be discussed with royal deputies Other in France 
or Flanders, provided that Pole would attend without being 
commissioned bv any one. He replied that he was willing and 
had the pope’s leave to meet any deputies any where. Paul III. 
in the early spring of that year named him legate a latere to 
Charles V. and Eraneis I., for the purpose of securing their 
assistance in enforcing the hull by helping a projected rising 
in England against Henry’s tyranny. 'The mission failed, 
as the mutual jealousy of the sovereigns would not allow' cither 
to begin operations. Moreover, the fear of Henry was suffi- 
cient to make the French king refuse to allow' one who was 
attainted by act of parliament to remain in the kingdom; so 
Role passed over to Flanders, to wait for the possible arrival of 
any ro\ al deputies. 'The proposed conference never took place, 
and in August 1537 tin* cardinal returned to Rome. There he 
was appointed to the famous commission which, Paul III. 
established for considering the reforms necessary for the Church 
and Roman curia, "flic report Consilium deleetorium car- 
dinalhnn is, in its plain spoken directness, one of the most note- 
worthv documents of «the history of the period. Towards the 
end of 1539. after Henry had destroyed the shrine of St 'Thomas 
IJeeket, another attempt was made to launch the bull of de- 
position, and Pole again was sent to urge Charles V. to assist. 
Once more his efforts wire in vain, and he retired to his friend 
Sadoleto at ( arpentras. As Pole had escaped Henry’s power 
the royal vengcani e now fell on his mother, who was executed 
as a traitor on the 27th of May 1 54 r. \\ hen the news came to the 
cardinal lu* said to his secretary Heccatelli that he had received 
good tidings; “Hitherto \ have thought myself indebted to 
the divine goodness for having received my birth from one of 
the most noble and virtuous women in England; but hence- 
forth my obligation will be much greater, as I understand 
I am now the son of a martyr. We have one patron more 
added to those we already have in heaven and returning to 
his oratory Pole* found peace in his sorrow. 

On the 21st of August 1541 the cardinal was appointed legate 
at Viterbo, and for a few years passed a happy and congenial 
life amid the friends that gathered round him. Here he came 
into close relations with Vittoria Colonna, Contarini, Sadoleto, 
Bembo, Moroney Marco Antonio, Elarninio, and other scholars 
and leaders of thought; and many of the questions raised 
by the Reformation in Germany wen* eagerly discussed in 
the circle of Viterbo. 'The burning question of the day, 
Justification by Faith, was a special subject of discussion. 
The “ dolce libriccino ” the famous Tratlato utilissimo del 
heneficio dt Gcsu Christo erocifisso verso i christiemi , which 
was the composition of a Sicilian Benedictine and had been 
touched up by the great la.tini.st Flaminio, just appeared 
at Mantua in 1542 under the auspices of Morone, and had a 
wide circulation (over 30,000 copies* of the second edition, 
Venice, T543, were # sold). Containing extracts from the 
Hundred and-Ten Divine Considerations of Juan Valdes 
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it was soon regarded with the utmost horror by many. But 
at Viterbo it was in favour, and ’the orthodox interpreta- 
tion was regarded rather than the other which might be 
taken in the Lutheran sense. Pole’s own attitude to the 
question of justification by faith is given by Vittoria Colonna, 
to whom he said that she ought to sot herself to believe as 
though she must be saved by faith alone and to act as though 
she must be saved by works alone. In the excited temper of 
the times any defender of justification by faith was looked upon 
by the old school as heretical ; and Pole, with the circle at Viterbo, 
was denounced to the Inquisition, with all sorts of crimes 
imputed to him. Though the process went on from the 
pontificate of Paul III. to that of Paul IV. nothing was done 
against the cardinal until the time of the latter pope, who was 
his personal enemy. It is by no means certain that Pole ever 
knew about the process begun against him; and immediate 
subsequent events show that no credence was given to the 
charges. 1 

While at Viterbo his rule was firm hut mild; and no charge of 
persecuting heretics is made against him. He regained many, 
such as his friend Elaminio, by patience and kindliness, to a 
reconsideration of their errors. During this time also he was 
still engaged in furthering a proposed armed expedition to 
Scotland to aid the papal party, anti in 1545 he was again asking 
help from (diaries V. But the Council of Trent (q.v.), first sum- 
moned in r 53 T) , was at last on the point of meeting, and this 
required all his attention. Tn T542 he had been appointed one 
of the presiding legates and had written in preparation his 
work De eoueilio ; and now in 1545, alter a brief visit to Rome, 
he went secretly, on account of fear of assassination by Henry’s 
agent s, to Trent, where he arrived on the 4U1 of May T545. At 
the council lie took a high spiritual line, and his learning and 
devout life made him a great leader in that assembly. He 
advocated that dogmatic decrees should go together with those 
on reform as affording the only stable foundation. Ilis views 
on the subject of original sin, akin as it is to that of justification, 
were accepted and embodied in the decree. He was present 
when the latter subject was introduce^, and he entreated the 
fathers to study the subject well before committing themselves 
to a decision. On the 28th of June 1 546 \c. left Trent on account 
of ill-health and went to Padua. While he was there frequent 
communications passed between him and the council and the 
draft of the decree on justification was sent to him. His sug- 
gestions and amendments were accepted, and the decree em- 
bodies the doctrines that Pole had always held of justification 
by a living faith which showed itself in good works. This 
effectually disproves the story that he left the Council of Trent 
so as to avoid taking part in an adverse decree. 

On the death of Henry (Jan. 28, 1547), Pole, by name, was 
left out of the general pardon; and in the subsequent rising 
in the West the insurgents demanded that he should he sent 
for and made the first on the record in the council. ITi; wrote 
several limes to England to prepare a conference, but only 
received a rude reply from Somerset, who sent him a copy 
of the Book of Common Prayer. At the conclave of 1540 
Polo received two-thirds of the votes, but by a delay, caused 
by his sense of responsibility, ho lost the election and JuWus III. 
succeeded. ITo then retired to Magazzano on the Lake of 
(bird a and occupied himself bv editing his book Pro imitate 
eerie sine, with an intended dedication to Edward VI. 

The accession of Mary opens the third period of his life. On 
the 5th of August T553 he was appointed legate to the new queen 
and began his negotiations. But many difficulties were put 
in the way of return, lie was still under attainder; and the 
temper of England was not yet ripe for the presence of a cardinal. 

1 See, however, Hc-rzog-TTauck, Tiealencvhlnpddie (cd. 3) § 
" pole/' where it is said that “ only his procrastination^ and then 
his dentil saved him from appearing before the liupiisil ion. * Wilhm 
the institution of the Inquisition his name continued to be regarded 
as that of a heretic and •mislead er of others, as is proved bv the 
mass of e vidence accumulated against him in the $Cnm paid ium 
inuuisitorum ( v. archivio della socict'r di • storia patrta, Rome, 
^8So), p. 283, etc. — [Enl. 
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The project of the queen’s marriage was also an obstacle. 
A*mai riago between her and Pole, who was then only a deacon, 
was proposed by some, but this did not at all meet the views 
of the empei*>r, who therefore hindered him the more from 
Getting out for England. The marriage with Philip, of which 
Pole did not approve, having taken place (July 25, 1554)1 anf * 
Rome yielding on the prac tical difficulties of the lay holders 
of Church lands, a parliament favourable to the proposed re- 
union now assembled, and Pole was allowed to return to Eng- 
land as cardinal. On his landing he was informed that the 
attainder had been reversed; and ho received the royal patent 
authorizing his performance of the lcgatinc duties within the 
realm. Arriving at Whitehall, where he was received with joy 
by Mary and Philip on the 50th of November, he proceeded to 
parliament and then; absolved the kingdom anil accepted in the 
pope’s name the demands respecting ecclesiastical property, 
lie entered wisely on his work of reformation, for which he was 
well prepared. One of the most important mattcis he had to 
deal with w r as to rectify the canonical position of those who had 
been ordained or consecrated since the breach with Rome. 
Acting according to the instructions he had,rceeivcd from Rome, 
where the matter had been fully gone into, he made an investi- 
gation, and divided the clergy ordained after that period into 
two classes; one consisting of those ordained in schism, indeed, 
but according to the old Catholic rite, and the other of those 
who had been ordained by the new rite drawn lip by Cranmer 
and enforced by act of parliament 1st of April T550. The 
first class, after submission, were absolved from their irregu- 
larity, and, receding penance, were reinstated; the second 
class were simply regarded as laymen and dismissed without 
penance or absolution. At his first convocation he exhorted the 
bishops to use gentleness rather than rigour in their dealings 
with heretics; and Pole, in himself, was true to his principle. 
He was not responsible for the cruel persecution by which the 
reign was disfigured. On the^th of November 1555 Pole 
opened, in the chapel royal at Westminster, a lcgattine synod, 
consisting of the united convocations of the two provinces, for 
the purpose of laying the foundations iff wise and solid re- 
forms. In the Reformatio Angtioe which he brought out in 
T55 6, based on his Lcgatinc ( oust ilut ions of 1555, he ordefcfT 
that every cathedral church slioi^d have its seminary, and the 
very words he uses on this subject seem to limy been copied 
by the Council of Trent in the twenty third session (1 563). He 
also ordered that, the Catechism of Caranza, who, like iim, was 
to suffer from the Inquisition for this very book, ^should be 
translated into English for the use of the laity. On Cranmer’s 
deprivation, Pole became archbishop of Canterbury ; and, having 
been ordained priest two days before, he was consecrated on the 
22nd of March 1556, the day after Cranmer suffered at. Oxford. 

Soon afterwards the clouds began to gather round him. Hi^ 
personal enemy Caraffa had become pope under the name of 
Paul IV. and was biding his time. When Rome quarrelled with 
Spain, and France, on behalf of the pope, took up arms, England 
could no longer observe neutrality. To injure Spain and heed- 
less of England’s need, Paul IV. deprived Pole of his power 
both as legate a latere and legatus 11a tits as archbishop of Can- 
terbury (June T4, t 557) ; he also reconstituted the process 
of the Inquisition against the cardinal and summoned him to 
Rome to answer to t lie crime and heresies imputed to hinn No 
remonstrances on the part of the queen, of Pole or the English 
clergy could induce the pope to withdraw his sentence except 
to declare that the cardinal still held the position of lego f us 
twins inherent in the primatial see. T11 a dignified but strong 
letter Pole says: “As yon are without example in what you 
have done against me, T am also without an example how I 
ought to behave to your Holiness ” : and he drew up a paper 
containing an account of the various acts of hostility he had 
experienced from the pope, but on second thoughts he burnt 
the document, saying it were not well to discover the shame of 
Ins fathej. Mary, who had been warned by her ambassador 
to the pope that prison awaited Pole, prevented the breve 
ordering the cardinal to proceed to Roi^e from being delivered, 
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and so Pelf remained in England. Timken clown as*much by 
the blow by ill-health the cardinal died at Lambeth on fhc 
17th of November 1558, twelve hours after Mary's death and 
under the unmerited disgrace of the papacy in dflfence of which 
he had spent his life, lie was buried at Canterbury near the* 
spot where the shrine of St Thomas Bucket once stood. 

The chill .-.unices Lor Pole's biography .ite his lift* written in t 
Italian bv his secret a rv Becc.uelli. wkuli was translated into ] 
Latin l»v Andrew Dndith as L ita Poll taednndis (Wince, 1505). 
..no his i«*i lei 'i [i-.pistolae Reginaldi Poll) edited bv Giiulmno Oninin 
and published ill 5 Volumes (Brescia. 1744-1757). II new edition ' 
nl whivh is m piepaiatum at Koine with additions tiom the Vatican 
Archives, See also the State Papers (foreign anil domestic) ot . 
1I1 111 v VI It., Edward VI. and Mai v; the Spanish and Venetian 
State Papers; \ul. i. ol A. Tluinei Atfn gamma S.S. (hi ununn i 
Cau'ilii tndailini (TS74); the Compendia dii ('Hn.tssi del s unto 
affi.io di Ilona da Paolo III. a P./e/n / I . ^S*-e.iota roinana ill 
ioria p.ilna, .Uchreio, ni. .*«-r sci] ) ; T. Plullipp’s Ifishavof the 
I if 1 ' of l\. Pole (Oxloi ( 1 , 170 j-1/07) ; Athanasius Zimniei maim, S.J ., 
K-.nJinnl Pole .s t .u Ldun a ad seine (Regensburg . 1 

ailin 1 Ltilie, Life of lu ginalU Pole (1910); and F. G. Lee. Reginald 
JWe. (K. Tn.) 

POLE, RICHARD # DE LA (d. 1525), pretender to the English 
crown, was the fifth son of John de la Pole (1442-1401), 2nd 
duke of Suffolk, and Elizabeth second daughter of Richard, 
duke of York nrd sister of Edward IV. His eldest brother 
John de la Pole, 1 arl oi Lincoln (c. 1464-1487), is said to have 
been n.i :.cd luir to the throne by his uncle Richard HI., who 
"■■we him a pension and the reversion ot the estates of Lady 
Margaret Beaufort. On the accession of Henry VIL, however, 
Lincoln took the oath of allegiance, but in 1487 be joined the 
rebellion of Lambert Sinincl, and was killed at the battle of 
Stoke, 'flu* second brother Edmund (c. 1472-1514), succeeded 
his father while still in his minority. His estates suffered 
under the attainder of his brother, and he was compelled to 
pav large sums to Henry VIL for the recovery of pan of the 
forfeited lands, a.\l also to , exchange his title of duke for 
that of e#rl. In 1501 he sought the German King Maximilian 
• in Tirol, and received from lum a promise of substantial assis 
lance in ease of aneatteiopt on the English crown. In con- 
sequence of these treasonable proceedings Henry seized his 
‘"TTftither William de la Pole, with four other Yorkist noblemen. 
Two ‘>1 them, Sir James Tyrell and Sir John \\ yndham, were 
executed, W'ijliam de la Pole was imprisoned and Suffolk out 
Jawed. Then in July 1502 Henry concluded a treaty with 
Maxim^ian by which the king bound himself not to countenance 
English rebels. Presently Sufi oik fell into the hands of Philip, 
king of ( .aslih , who imprisoned him at Namur, and in 150(1 sur- 
rendered him to Hiiiry \ il. on condition that Lis life was spared. 
He remained a prisoner until 1514. when he was beheaded at 
tin: time his brother Richard took up arms with the French 
Richard de la Pole joim d Edmund abroad in 1504, and 
n mained at Ai\ as surety for his elder brothi r’s debts. The 
1 Auditors threatened to surrender him to Ilenrv \ I J . , but, more 
fi M’tii nat <* than his brother, lie found a sale refuge al Buda 
with King Ludidas YT. ol Hungary. He was excepted Itoin 
tho* general pardon proelaina?! at the aoeession ol Hu.ry VIII.. 
and when Louis NIL went to war with England in 1512 hi 
recognized Pole s pretensions to the English crow n, and ga\ e him 
a eomimuid in the French army. In 1514, after the execution 
of Edmund, he awirncd the title of earl of Suffolk. In 1514 
he was given 12,000 Gen. an mercenaries ostensibly for the 
defence of "Brittany, but really for an invasion of England. 
Tlu.se he led to St Main, but the conclusion of peace with Eng- 
land prevented their cmbarc.it ion. Pole was required to Leave 
France, and he established himself at Metz, in Lorraine, and 
built a palace at La Haute Pierre, near St Simphoricn. He 
had numerous interviews with Francis L, and in 1524 he wax 
perm'. tied, in concert with John Stewart, duke of Albany, the 
Scottish regent, to arrange* an invasion of England, which was 
never carried oii;. He was .with Francis L at Pavia and was 
killed on the field mi the 24th of February 1525. 

S* ■» * lAP/'vs a"d P' E s Jlhi'ti nl rev <<t the Rei"v s of Pit ho yd Iff. (Did 
lb-nry VII., cdn<o i»v ^-GainLnr (2 \ols., Lolls Series, 24, 1801) ; 


Calendar of Lettns and Papers, Foreign and Domestic, of the Rtign 
of Homy Vlll.\ and Sir WiAuun Dugdalc, l he Ilai'iiagc of England 
(London, 1075). i 

POLE, WILLIAM (1814 1900), English engineer, was bom al 
Birmingham 1 11 the 22nd*nt April 1814. He was a man ol many 
accomplishments. Having s]>ent lus earlier years in various 
engineering oeeupatious m Tuiglaud, he went * » 1 1 1. to India in 
11844 as pm lessor oi engineering at Klphinstone ( oil ego, Bombay, 
where he had to first organize the course of instruction tor 
native students, but his health obliged him to return to Engl.. ml 
m 1848. For the next ten years he worked in London umlei 
| nines Simpson and J. M. Rondel, and the high reputation he 
achieved as a scientific engineer gained his appointment in 1850 
to the chair of civil engineering in University ( nllege, London. 
He obtuinul a considerable amount ol official work I mm the 
government. lie served on the committees which considered 
the applii at ion ol armour to ships and iort itux.it ii ns ( 1S61 - 1 864), 
and the comparative advantages ol Whitworth and Armstrong 
guns (1803 1805). He was secretary to the Ro\ al Lummission 
011 Railways (1805- 1 8(17), the duke of Richmond's Commission 
on London Water ( 1867- 1869), also taking part in the subsequent 
proceedings for establishing a constant supply, tile Royal Com- 
mission on the Disposal of London Sewage (1882-1884), and the 
depaitmcntal committee on the science musi inns at South 
Kensington in 1SS5. In 1871 he was employed by the War 
Office to report on the Mai t ini - 1 lenry fiile, and in the same year 
was appointed consulting engineer in London to the Japanese 
government, a position through which he exercised considerable 
ir.lluence on the development of the Japanese railway system. 
He was elected a fellow of the Royal Society in 1861, in re- 
cognition ot some investigations on colour-blindness. Music 
was also one of his chief interests. At the age of twenty-two 
lu* was appointed organist of St Mark's, North Attdley Street, 
in ujKii competition, the next sc In ted candidate being L)r 
E. J. Hopkins (1818 1901), who subsequently was for fifty 
years organist ol the Temple Church. He took the degree ol 
Bachelor of Music at Oxford in iSno, prut ceding to his doctor’s 
degree in 1807, and in 1879 published his Philosophy of ?lusu\ 
lie w .is largely eunccnfcd in the institution of musical degrees 
by the University ol London in 1877, and for many years acted 
as one of the examiners. His mathematical tastes found con- 
genial occupation in the study of whist, and as an exponent 
of the scientific principles of that game he was even earlier in 
the field than “ Cavendish." His literary work included treat ises 
on the stettin -engine and on iron construction, biographical 
studies of famous engineers, including Robert Stephenson and 
1 . K. Brunei, Sir William Fairbairn and Sir XV. Siemens, several 
books on musical subjects and on whist, and many papers for 
reviews and scientific pcriodi< als. He died on the 40th of 
December 1900. His son, W illiam Bole (1852 ), became 

known as an actor and writer under the stage name of W illiam 
Loci, more especially for Ids studies in Shakespearian drama and 
hH work in connexion with the Elizabethan Stage Society. 

POLE ( i)(f). Eng. pal ; of. C.cr. Pfahl , Du. paal, from Lai. pains, 
stake), a tapering cyclindrieal post or stake of some considerable 
length, used as a support in scaffolding, for telegraph or tele- 
; phoney wires, hops, tYe., and as a means for taking jumps (see 
Pole-vaulting), and also as a single shaft for a vehicle drawn 
| by two or more horses. As a measure of length a “ pule,” 

| also called “ rod " or “ perch," is equal to 5^ yds. (16.J ft.), as 

! a measure of area it is equal to 40.I sq. yds. (2) (Fat. /wins . 

adapted from Hr. ;;dAo s \ pivot, axis), one or other of the 
exti unities ot the axis of the earth; the “ celestial pole ” is one 
or other of the points in the heavens to which the earth’s axis 
points; in the northern hemisphere this point is near the star 

I’rsae rninoris, 1 utter known as the Pole-star or Polaris 

(see Ursa Major), for the regions lying about the north and 
south poles of the earth see Poi.ar R EGufxs. 

In matin iii.it it s I lie wool polo has ,m veral meanings. In spherical 
trigonometry the “ pole " ol a circle on ?$ sphere is tile point where 
the (liamctcf ot the sphere perpemlicuki r to Ihe plane 1 ol the circle 
intersects the sphere.# In •crystallography ( q.v.) the* “pole" ol 
a lace is the intersei lion of a line perpendicular to the face wilh 
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the sphere of projection. The term is also applied to a point 
troiu whic h lines iadi.it e, as, lor instate, the origin in a system of 
Rplar co-i»ulinat4s. or the common point of a pencil of rays. In 
the xcoimiry olYonic sections the “ pole" of a line, termed the 

])olar " of the }^nnt, is the* intei section of the tangents (either 
leal or imaginary) at the points where* tile line meets the conic 
(sec* Geomkiky: § Ptojrctive). The "magnetic poles" of the 
earth are ihe points on the earth’s surface where the dipping needle 
is vertical (see Thkkestrtat. Magnetism); and the "poles" of 
a magnet are the points of the magnet where tile magnetic intensity 
is greatest. In electricity, the term is applied to the elements 
of a gah.mic battery ( q.v .), or to the terminals of a frictional 
electrical machine;. 

POLECAT, the common name given to any member of the 
Musteline genus Putorius (see Carnivora). The polecats form 
a small group confined to Hu* northern hemisphere, of which 
the best known and most widely distributed is the common 
polecat of Europe ( P . foetid us or P. putorius). 'Hi is animal, 
at least so far as its disposition, size and proportions are con- 
cerned, is well known in its domesticated condition as the 
ferret, which is but a tamed albino variety of the true pole- 
cat. The colour of the latter, however, instead of the familiar 
yellowish -white of the ferret, is of a dark brown tint above 
and hla< k below, the face being variegated with dark brown 
and white markings. Its skull is rough, strongly ridged, and 
altogether of a far more powerful type than those of the 
stoats, weasels or martens; the skull of the female is very much 
smaller and lighter thau^that of the male. 'The fur is long, 
coarse, and of comparatively small value, and changes its colour 
very little, if at. all, at the different seasons of the year. 



The Common Polecat. 

'The polecat ranges over the greater part of Europe, reaching 
northwards into southern Sweden and in Russia to the region of 
the White. Sea. It does not occur in the extreme south, but is 
common everywhere throughout Central Europe. In the Alps 
it ranges far above the tree-line during the summer, but 
retreats in winter to lower ground. It is confined .to the 
northern counties of England and Scotland, where it is becoming 
very rare, owing to persecutions from game-keepers, and in 
Ireland it appears to be«extiiu:L. In fine weather it lives cither 
in the open air, in holes, fox-earths, rabbit-warrens, under 
rocks or in wood-stacks; while in winter it seeks the pro- 
tection of deserted buildings, barns or stables. During the 
day it sleeps in its hiding place, sallying forth at night to plunder 
dovecots and lien-houses. It climbs but little* and shows far 
less activity than the marten. It feeds ordinarily on small 
mammals, such as rabbits, hamsters, rats and mice, on such 
birds as it can catch, especially poultry and pigeons, and also 
on snakes, lizards, frogs, fish and eggs. Its prey is devoured 
only in its lair; but, even though it can carry away but a single 
victim, it commonly kills everything that comes in its way, 
often destroying all tfee inhabitants of a hen-house in order to 
gratify its passion for slaughter. The pairing time is towards 
the end of the winter, ^nd the young, from three to eight in 
number, are born in April or May, after a period j)f gestation 
of about two months. The young, if ‘taken early, may be easily 


trained, like ferrets, for rabbit-catching. The polecat is very 
tenacious of life and will bear many severe wounds before 
succumbing; it is also said to receive with impunity the bite 
of the adder. Its let id smell has become proverbial. To this 
it is indebted for its generic name Putorius (derived, as are also 
the low Lat. putacius , Fr» patois, and Hal. puzzola, from 
paten), as well as the designation foumart (i.e. foul marten) 
and its other English names, fitchet, fitchew. Attempts to 
account for the first syllable of the word polecat rest entirely on 
conjecture. 

The Siberian polecat ( Putorius eversmanui) is very like the 
European in size, colour and proportions, but with head and 
back both nearlv or quite white, and skull more heavily built 
and sharply constricted behind the orbits, at least in fully adult 
individuals, it inhabits the greater part of south-western 
Siberia, extending from Tibet into the steppes of south-eastern 
European Russia. 

The black-footed or American polecat (Putorius nigripe'i) 
is a native of the central plateau of the United States, and 
extends southwards into Texas. Tt is often called the prairie- 
dog hunter, as it is nearly always found in the warrens of that 
animal. The fur is cream-yellow, the legs* are brown, and the 
feet and tail- tip black. 

The mottled polecat (Putorius sarmatint v), n. species occur- 
ring in southern Russia and southwestern Afia, and extending 
from eastern Roland to Afghanistan, differs from other polecats 
both bv its smaller size and its remarkable coloration, the whole 
of the upper-parts being marbled with large irregular reddish 
spots on a white ground, while the under-side, limbs and tail 
are deep shining black. Its habits appear to be much like 
those of the common polecat. (K. 

POLENTA, DA, the name of a castle in Romagna, from which 
came the noble and ancient Italian family of J)a Polenta. The 
founder of t lie house is said to have «been Guido, surnamed 
I’Antieo or the Elder, who wieldy^l great aiUhoritv in Ravenna 
in the 13th century. 1 1 is grandson Guido clovello imheld the 
power of the house and was also capilauo del popolo at Bologna; 
lie was overthrown in 1322 and died the following year. His 
chief claim to renown lies in the lad that m 1321 lie gave hos- 
pitality to the poet Dante, who immortalized the tragic l*st<M*>i« 
of Guido’s daughter Francesca, unhappily married to Malatcsta, 
lord of Rimini, in an episode of tie luferuo. Guido’s kinsman 
Ostasio 1. was lord of (’ervia and Ravenna from T322 to 1320, 
and, after being recognized as a vassal of the Holy See, again 
became independent and went over to the house of Este, whom 
he served faithfully in their struggles with the ( ’hurt'll until his 
death in 1346. TTis son Bernardino, who succeeded him as lord 
of Ravenna in 1 3 p>, was deposed in 1347 by his brothers, 
Pandolfo and Eamherto IE, but \tas reinstated a few months 
later and ruled until his death in 1350; he was famous for his 
profligacy and cruelty. His son Guido III. ruled more mildly* 
and died in 1390. Then followed Ostasio II. (d. 1396), Obizzo 
(d. 1431), Pietro (d. 1404), Aldobrandino (d. 1406), all sons of 
Guido 1IT. Ostasio III. (or V.), son of Obizzo, was at first 
allied with the Venetians; later 1*; went over to the Milanese, 
and, although he again joined the Venetians, the latter never 
forgave his intrigue with their enemies, and in 1441 they 
deprived him of his dominions. lie died in a monastery in 
T 447* 

POLE-VAULTING, the art of springing over an obstacle 
with the aid of a pole or staff. It is probable that an exercise 
of the kind was a feature of Greek gymnastics, but with this 
exception there is no record of its ancient practice as a sport. 
As a practical means of passing over such natural obstacles as 
canals and brooks it has been made use of in many parts of the 
world, for instance in the marshy provinces along the North Sea 
and the great level of the fens of Cambridgeshire, Huntingdon- 
shire, Lincolnshire and Norfolk. The artificial draining of 
these marshes brought into existence a network of .open drains 
or canals intersecting each other at right angles. In order to 
cross these dry shod, and at the same time avoid tedious round- 
about journeys over the bridges, a stack of jumping poles was 
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kept at every house, which were commonly used for* vaulting 
over the canals. • | 

As a sport, pole-vaulting made its appearance in Germany 
in the first part of the 19th century, when it waj added to the 
gymnastic exercises of the Turner by Johann C. F. Guts* 
Muths and Frederich L. Jahn. In Great Britain it was first 
commonly practised at the Caledonian games. It is now 
an event in the athletic championships of nearly all nations. 
Although strength and good physical condition are essential 
to efficiency in pole-vaulting, skill is a much more important 
dement. Broad-jumping with the pole, though the original 
form of the sport, has never found its way into organized 
athletics, the high jump being the only form recognized. The 
object is to clear a bar or lath supported upon two uprights 
without knocking it down. The pole, of hickory or some other 
tough wood, is from 13 to 15 ft. long and 1 ] in. thick at 
the middle, tapering to 1} in. at the ends, the lower of whic h 
is truncated to prevent sinking into the earth and shod with a 
single spike to avoid slipping. A hole in which to place the 
end of the pole is often dug beneath the bar. In holding the | 
pole the height of Jhe cross-bar is first ascertained, and the 
right hand placed, wfith an undergrip, about 6 in. above this 
point, the left hand, with an over-grip, being from 14 to 30 in. 
below the right. The vaulter then runs towards the bar at ; 
full speed, plants* the spiked end of the pole in the ground 1 
about 18 in. in front of the bar and springs into the air, j 
grasping the pole firmly as he rises. As he nears the bar he j 
throws his legs forward, and, pushing with shoulders and 
arms, clears it, letting the pole fall backwards. In Great 
Britain the vaulter is allowed to climb the pole when it is at 
the perpendicular. Tom Ray, of Ulverston in Lancashire, who 
was champion of the world in 18.87, was able to gain several 
feet in this manner. In the United States climbing is not 
allowed. Among the best British vaultcrs, using the climbing 
privilege, have beer Torn Ray, E. L. Stones, K. Watson ami 
R. 1 ). Dickinson; Dickinson having cleared n ft. 9 in. at 
Kidderminster in 189 t. The record pole-vault is 12 ft. 6£ in., 
made by W. Dfav of Yale in T907. 

POLICE (Fr. police , government, civil administration, a 
^Jblice* force, Gr. ttoXi r«a, constitution, condition of a state, 
7toAu, city, state), a term usad of the enforcement of law and 
order in a state or community, of the department concerned 
with that part of the civil administration, and of the body 
or force which has to carry it into execution. The word was 
adopted in English in the 18th century and was disliked as a 
svmbol of foreign oppression. The first official use appears, 
according to the New English Dictionary, in the appointment of 
‘ Commissioners of Police” for Scotland in 1714. A police j 
system has been devised for the purpose of preventing evils j 
and providing benefits. In its first meaning it protects and 
defends society from the dissidents, those who decline to be 
bound by the general standard of conduct accepted by the 
larger number of the law-abiding, and in this sense it is chiefly 
concerned with the prevention and pursuit of crime. It has j 
a second and more extensive meaning as applied to the regula- | 
tion of public order and enforcing good government. j 

United Kingdom . — The establishment of a systematic police i 
force was of slow growth in England, and came into effect long 1 
aftervits creation abroad. A French king, Charles V., is said ( 
to have been the first to invent a police, “ to increase the 
happiness and security of his people.” It developed into an 
engine of horrible oppression, and as such was repugnant, to the 
feelings of a free people.” Yet as far back as the 13th century 
a statute, known as that of “ Watch and Ward,” was passed 
in the 13th year of Edward I. (1285), aimed at the maintenance 
of peace in the city of London. Two centuries later (1585) an 
act was passed for the better government of the city and 
borough of Westminster, and this act was rc-enacted with 
extended powers in 1737 and soon succeeded by another 
(1777) w r ith wider and stricter provisions. The state of London 
at that date, and indeed of the whole country at Targe, was «j 
deplorable. Crime was rampant, highwaymen terrorized the 


roads, footpads infested the streets, burglaries were of constant 
occurrence, river thieves oil the Thames committed depredations 
wholesale. * The watchmen appointed by parities were useless, 
inadequate, inefficient and untrustworthy/ acting often as 
accessories in aiding and abetting crime. Year after year the 
shortcomings and defects were emphasized and some better 
means of protection were constantly advocated. At. the com- 
mencement of the 19th century it was computed that there was, 
one criminal to every twentv-two of the population. The 
efforts made at repression were pitifully unequal. In the 
district of Kensington, covering 15 sq. m., the protection 
afforded was dependent on three constables and three head- 
boroughs. In the parish of Tottenham nineteen attempts at 
burglary were made in six weeks, and sixteen were entirely 
successful. « In Spitalfields gangs of thieves stood at the street 
corners and openly lifled all who came near. In other parishes 
there was no police whatever, no defence, no protection 
afforded to the community but the voluntary exertions of 
individuals and “the honesty of the thieves." In those days 
victims of robberies constantly compounded with felonies and 
paid blackmail to thieves, promising not to prosecute on the 
restitution of a portion of the stolen property. 

The cry ing need for reform and the introduction of a proper 
police was admitted by the government in 1829, when Sir 
Robert Feel laid the foundation of a better system. Much 
opposition was offered to the scheme/which was denounced as 
an insidious attempt to enslave the people by arbitrary and 
tyrannical methods. The police were to be employed, it was 
said, as the instruments of a new despotism, the enlisted members 
of a new standing army, under the centralized authority, riding 
roughshod over the peaceable citizens. But the guardians ot 
order, under the judicious guidance of such sensible chiefs as 
Colonel Rowan and Sir Henry Maine, soon lived down the, 
hostility first exhibited, and although one serious and lamentable 
collision occurred between the mob and the police in 1833, it was 
agreed two years later that the unfavourable impression at one 
time existing against the new police was rapidly diminishing, and 
that it had fully answered the purpose for which it was formed. 
Crime had already diminished; it was calculated that the annual 
losses inflicted on the public by the depredations of the dangerous 
classes had appreciably fallen and a larger number of convictions 
had been secured. 

The formation of the metropolitan police was in due course 
followed by the extension of the principle to the provinces. 
Borough constabulary forces were established by the Municipal 
Corporation Act (1835), which entrusted their administration 
to the mayor and a watch committee, and this act was revised 
in 1882, when the general powers of this authority were defined. 
Acts of 1830 and 1840 permitted the formation by the justices 
of a paid county police force. Action in this case was optional, 
but after an interval of fifteen years the Police Act of i8«;6 made 
the rule compulsory, it being found that an efficient police force 
throughout England and Wales was necessary for the more 
effectual prevention and detection of crime, the suppression of 
vagrancy and the maintenance of good order. Local acts had 
already endowed Scotland w'ith a police System, and in 1857, and 
again 1862, counties were formed into police districts, and the 
police of towTis and populous places was generally regulated. 
Ireland has two police forces; the Dublin metropolitan police 
originated in 1808, and in 1829 the provisions of Sir Robert Peel’s 
act for London were embodied in the Police Law for Ireland. 

The extent to which the metropolitan police has dcvelojx’d 
will best be, realized by contrasting its numbers on first creation 
and the nature of the duties and functions that then appertained 
to it. The first act (the Metropolitan Police Act 1829) applied 
to the metropolis, exclusive of the city of London, and constituted 
a police area having a radius of 12 in. from Charing Cross. Two 
justices of the peace were appointed, presently named commis- 
sioners of police, to administer the act undcT* the immediate direc- 
tion of the secretary of state for the? home department. The first 
police office was located in Whitehall in Scotland Yard, from which 
it was removed in the autumn of 1890 to the new and imposing 
edifice on tfl<* Embank** ent, in which all branches are now con- 
centrated, known as New Scotland Yard. The first constable* 
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appointed were 3000 in number, who, when sworn in, enjoyed all 
11k* poweis of the old constables und^r the common law, lor pre- 
Mi ving the pea^*, preventing robberies and other felonies, and 
apprehendin.tt oii^uders. Ihc subdivision of the district into divi- 
sions, on much tlic same lines as now existing, was at once made 
lor administrative convenience; anti a ^proportion of officers was 
allotted to each in the various grades then lirst constituted and 
still preset ved. comprising in ascending order, constables, sergeants, 
inspectors and superintendents. Some time later the grade of 
district superintendent was created, held by gentlemen of superior 
status and intelligence, to each ol whom the control of a large section 
of 1 he whole force, embracing a wide area, was entrusted. This 
grade lue. since been merged in that of chief constable, of whom 
there are four exercising powers of disciplinary supervision in the 
metropolitan districts, and a fifth who is assistant in the branch 
of criminal investigation. The supreme authority is vested in 
the home secretary, but the immediate command and control 
is exercised by the chief commissioner, with three assistants, re- 
placing the two commissioners provided for in i82q<* 

After various parliamentary reports and some legislation by way 
of extension, an important act was passed in 1839 reciting that 
the system of police established had been found very inefficient 
and might be yet further improved (Metropolitan Police Act 1830). 
The nichopolitan police district was extended to 15 m. from Charing 
Cross. The whole ol the river Thames (which, in its course through 
London, so far as related to police matters, had been managed 
under dislinct acts) was brought within it, and the collateral but 
not exclusive powers of the metropolitan police were extended to 
the royal palaces and 10 m. round, and to the counties adjacent 
to the distiict. Various summary powers for dealing with street 
and utlu r oifences were conferred. When the police was put on 
a more complete footing awd the area enlarged, provision was made 
lor the more effectual administration of justice by the magistrates 
of Ihe metropolis (Metropolitan Police Courts Act 1839). The 
changes that occurred in magisterial functions are scarcely less 
remarkable than the transition from the parish constable to the 
organized police. The misdirected activity of the civil magistrate 
in the 17th century is illustrated by the familiar literature of Butler, 
Bun van and others. The zeal of that age was succeeded by 
apathetic reaction, and it became necessary in the metropolis to 
secure the services of paid justices. At the beginning of the iyth 
century, outside of the city of London (where magisterial duties 
were, as now. performed by the lord mayor and aldermen), there 
were various public offices besides the Bow Street and Thames 
jiolico offices where magistrates attended. To the Bow St reel 
office was subsequently attached the "horse; patrol each of tlic 
police offices had a fixed number of constables attached Lo iff and 
the Thames police had an establishment of constables and sur- 
veyors. The horse patrol was in 1830, as previously intended, 
placed under the new police. It became^ desirable that the horse 
patrol and constables allotted to the several police offices not 
interteml with by the Act 0G1828 should be incoiporated with the 
metropolitan police force. This was clfected, and thus magisterial 
functions were completely separated from the duties of the executive 
police; for although the jurisdiction of the two justices, afterwards 
culled commissioners, as magistrates extended to ordinary duties 
(except at courts of general or quarter sessions), from the first 
they took no part in the examination or committal for trial of 
persons charged with offences. No prisoners were brought before 
them. Their functions were in practice confined to the discipline 
ol the force and the prevention and detection of offences, their 
action limited to having persons arrested or summoned to be 
dealt with by the ordinary magistrates, whose courts were not 
interfered with. 

The aim and object of the police force remain the same as 
when first created, but its functions have been varied and 
extended in scope and intention. To secure obedience to the 
law is a first and principal duty; to deal with breaches of the 
rules made by authority, to detect, pursue and arrest ojjfcnders. 
Next, comes the preservation of order, the protection of all’ 
reputable people, **nd the maintenance of public peace by 
checking riot and disturbance or noisy demonstration, by enforc- 
ing the observance of the thousand-and-one regulations laid 
down for the general good. The police have become the minis- 
ters of a social despotism resolute in its watchful care and control 
of the whole community, well-meaning and paternal, although 
when carried to extreme length the tendency is to diminish 
Self-reliance and independence in the individual. The police 
are nec essarily in close relation with the state; they arc the direct 
representatives of tfte supreme government, the servants of the 
Crown and legislature. In England every constable when he 
joins the force rnake^ a declaration and swears that he will 
serve the sovereign loyally and diligently, and s<| acquires th# 
rights and privileges of a peace oflicci* of and for the Crown. 
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The statg employs police solely in the interests of the public 
welfare. No sort of espionage is attempted, no effort made to 
penetrate privacy; no claim to pry into the secret actions of 
law-abiding persons is or would be tolerated; the agents of 
*iuthority mu A* not seek information by underhand or unworthy 
means. In other countries ^lie police system has been worked 
more arbitrarily; it has been used to check free speech, to inter- 
fere with the right of public meetings, and condemn the expres- 
sion of opinion hostile to or critical qf the ruling powers. An 
all-powerful police, minutely organized, has in some foreign 
states grown into a terrible engine of oppression and made daily 
life nearly intolerable. In England the people are free to 
assemble as they please, to march in procession through th6 
streets, to gather in open spaces, t.o listen to the harangues, 
often forcibly expressed, of mob orators, provided always that 
no obstruction is caused or that no disorder or breach of the 
peace is threatened. 

The strength of the metropolitan police in 1908 was 18,167, 
comprising 32 superintendents, 572 inspectois, 2378 sergeants and 
15,185 constables. At the head is a commissioner, appointed by 
the home office; he is assisted by four assistant commissioners, 
one of whom was appointed under tlic Policy Act 1909, in accord- 
ance with the recommendation of the Royal Commission on tlie 
Metropolitan Police igoo, liis duty especially being to deal with 
complaints made by the public against the police. The metro- 
politan police are divided into 21 divisions, to # which letters of the 
alphabet are assigned for purposes of distinction. There is in 
addition the Thames division, recruited mostly from sailors, charged 
with the patrol of the river and the guardianship of the shipping. 
To the metropolitan police also are assigned the control and 
guardianship of the various naval dockyards and arsenals. 

The city of London has its own distinct police organization under 
a commissioner and assistant commissioner, and its functions 
extend over an area of 073 staLute acres containing two courts of 
justice, those of the Guildhall and Mansion House, where the 
lord mayor and the aldermen are the magistrates. Although the 
area is comparatively small the rateable value is enormous. The 
force comprises 2 superintendents, 48 «*n topee tors, 86 sergeants 
and 865 constables; also some constables on private service 
duty. % • • 

The total police force of England and Wales in 1908 %as 30,376, 
almost equally divided between counties and boroughs; that of 
Scotland numbered 5575. in Ireland the R»yal iTisli Constabulary 
are a semi-military force, numbering over 10,500; they police the 
whole ol In land, except the city ot Lublin, which is under JJ^ 
Dublin metropolitan police, a particularly line body. 

Tin: most active and bv no lmlns the least efficient branch ol 
the modern English police is thar especially devoted to criminal 
investigation or the detection of crime. The detective is the 
direct descendant of the old "Bow Street runners " or "Rubin 
Redbreasts " — so styled from their scarlet waistcoats — officers in 
attendance upon tin* old-fashioned police offices and despatched by 
the sitting magistrates to follow up any very serious crime in the 
interests of the public or at the urgent request of private persons. 
The " runners * had disappeared when llie police organization 
introduced by Sir Robert Reel caiiu^ into force in 1829, and at first 
no part of the new force was especially attributed to the detection - 
of crime. They weic much missed, but fifteen years elapsed 
before Sir James Graham (then home secretary) decided to allot 
a few constables in plain clothes for that purpose as a tentative 
measure. The first " detectives " appointed numbered only a 
dozen, three inspectors and nine sergeants, to whom, however, six 
constables were shortly added as " auxiliaries," but the number 
was gradually enlarged as the manifest uses of the system became 
more and more obvious. 

Other Countries. — British India is divided into police districts, 
the general arrangements of the system of the regular police, 
which dates from the disappearance of the East India Company, 
resembling in most respects those of the English police, but differ- 
ing in details in the different presidencies. All are in uniform, 
trained to the use of firearms and drilled, and may be called upon 
to perform military duties. The superior officers are nearly all 
Europeans and many of them are military officers. The rest are 
natives, in Bombay chiefly Mahommedans. The organization of 
the police was not dealt with by the criminal code winch came into 
force in 1883, but Ihe code is full of provisions tending to make the 
force efficient. By that code as well as by the former code the police 
have a legal sanction for doing what by practice they do in England; 
they take evidence for their own information and guidance in the \ 
investigation of cases and are clothed with the power to compel 
the attendance ol witnesses and question them. The smallness 
of the number of European magistrates, and other circumstances, 
make th^* police more important and relatively far more powerful 
in India than in England (Stephen). The difficulties in the W'ay 
of ascertaining the truth and investigating false statements and 
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suppressed cases are very great. As regards the rural police of 
India every village headman and the village watchman ?ts well as 
the village police cilice are required by the code to communicate 
to the nearest magistrate or the officer in charge of the nearest 
police station, whichever is nearest, any information respecting 
offenders. On the whole the system is very clticidfb The police^ 
which has numerous duties over and above those of the prevention 
and detection of crime, greatly aids? a government so paternal as 
that ol India in keeping touch with the widely extended masses 
of the population. 

France. It is a matter of history that under Louis XIV., who 
created the police of Paris, "and in succeeding times, the most un- 
popular and unjustifiable use was made of police as a secret instru- 
ment for the purposes of despotic government. Napoleon availed 
himself largely of police instruments, especially through his minister 
Fouche. On the restoration ol constitutional government under 
Louis Philippe, police action was less dangerous, but the danger 
revived under the Second Empire. The ministry of police, created 
bv the act nt the Directory in ipqo, was in tSiN suppressed as an 
independent office, and in 1N52 it was united with the ministry 
of the inferior. The regular police organization, which preserves 
order, checks evil-doing, and “ runs in ” malefactors, falls naturally 
and broadly into tv o grand divisions, the administrative and the 
active, the police “ u the olhcc ” and the police “ out of doors.” 
The 'ir*-t attends to the clerical business, voluminous and incessant. 
An rirmy of clerks in the numerous bureau;, hundreds of patient 
government employe-,# the rondt dc nur , as they arccontemptuouslv 
called, because they sit lor choice oil round leather cushions, arc 
eng iged constantly writing and filling in forms for hours and hours, 
d:iv alter day. 'Hie active army of police out oi doors, which con- 
stitutes the seconddialf of tin? whole machine, is divided into two 
classes: that in uniform and that in pi lin clothes. F.verv visitor I 
to Ikiris is familiar with the rather theatrical-looking policeman, 
in his -hort frock-coat or cape, smart A'.'/ 1 * cocked cm one side of his 
head, and with a sword by his side. The first is known by the title 
ol nt, rsent dr ville, gardien de la paix, and is a very useful ! 
public se rvant. He is almost invariably ail old soldier, a serpent j 
who has left the army with a fii-d-ikws character, honesty and 
sobriety being indispensable qualification*;. 

These uniformed police are not all employed in the streets and 
arrondissements, but there is a large reserve composed of the six 
central brigades, as th* y arc? called, a verv smart body of old 
soldiers, well drilled, v elf ‘dressed and tully equipped; armed, more- 
over, with rifles, with which fl '•y mount guard when employed 
as si nt rivs.. at the duori* or entrance of the prefecture. In Paris 
ar^nt the rhen ot these six central brigades are nicknamed vu:;- 
'seaitx (vessels), because tliev carry on tin ir collars the badge of 
the city of Paris - an aheient ship — wliile the serge ants in the town 
districts wear only numbers, their own individual number, and that 
• 'Vine *juar1er in which they serve. '1 heso r.:i\teau\ m claim to be 
1 lie •'lift' of the force; they come in daily contact with the Gardes 
de Paris, horse and foot, a linefrorps of city gendarmerie, and, as 
competing witl^ them, lake a part it ular pride in themselves. Tlieir 
comrades in the quarters resent this pretension and declare that 
when in contact with the people the rait-raux make bad blood by 
their arrogance and want of tact. The principal business of four 
at lea-t ot these central brigades is to be oil call when lequired to 
rein tore e the out-of-door polite at special times. 

Of the two remaining central brigades one controls public car- 
riages, the other the Halles, the great central markej by which Paris 
is provided with a large part o frits food. Livery cab-stand is under 
the charge of its own policeman, who knows the men, notes tlieir 
'vrival and departure, and marks th< ir general behaviour. Other 
police officers of the central brigade's superintend the street 
Lrattic. 

So much for the police in uniform. That in plain clothe;, rn 
boim’ctdt, as the French call it, is not so numerous, but tullils a 
higher, or at least a more conlitjential, mission. Its members are 
styled inspectors, not agents, and tlieir functions fall under four 
principal h -ads. There is, first of all, the service of the S unite — 
in other words, of public safety — tl*e detective department, em- 
ployed entirely in the pursuit and capture of criminals; next comes 
the policy now amalgamated with the Surete, that watches over 
the mynds of the capital and possesses arbitrary powers under 
the existing laws of Franc e; then there is the brigade de garnis, the 
police charged with the supervision of all lodging-houses, from tin.* 
commonest “ sleep-sellers* ” shop, as it is called, to the grandest 
hotels. Last of all there is the brigade lor inquiries, whose business 
it is to act as the* eyes and ears of the* prefecture. 

The pay of the ganlinis dr la paix is from 1400 to 1700 francs; 
brigadiers get 2000 francs; son:-/ rigadiers ihoo franc s; officii rs dr, 
paix fjoo to 6000 francs. The proportion of police to inhabitants 
is one in 352. 

Cr/many. -Taking the Berlin force as illustrative of the police 
system in the German Fin pi re, police duties are* as various as in 
France; the system* includes a ]>oUl ie.al police, controlling all mat lers 
relating to the press, societies, clubs and public and social amuse- 
ments. Police duties arc; carried out under the direction of the 
royal police presidency, the; executive police force; comprising a 
police colonel, with, besides commissaries of criminal investigations, 


captains, lieutenants, acting-lieutenants, sergeant-majors and a 
largV body ot constable's (sifyutzmanner). 

It is -computed that the proportion of population l« police m 
Berlin is between 350 and 400 to each officer. Tl*£ pay of the police 
is principally provided from fiscal sources and varies in an ascending 
scale In »m 1125 marks an(l lodging allowance lor the lowest class 
of constable. 

Austria. taking Vienna in the same way as illustrative ol the 
Austrian police, it is to be observed that there are three branches : 
(1) administration; (2) public safety and judicial police; and (3) „ 
the government police. At the head of the polic • * service in Vienna 
there is a president of police and at the head ol each of the three 
branches there is an Oherpolizciralh or chief commissary. The le ad 
ot the government branch sometimes tills the office of president. 
Bach of the branches is subdivided into departments, at the head 
of which are Pol izri rathe. Passing over the subdivisions of the 
ad mi 11 btr.it i\ e branch, the public safety and judicial branch 
includes the following departments: Hie office lor public safety, 
the central inquiry ollice and the record or I. ide minin’ a it. 'the 
government police, branch comprises three depart incuts : the govern- 
ment police ollice, the press office and the I ’n , nislmrrau or ollice 
tor the registration of societies. The proportion of police constables 
to the inhabitants is one to 436. 

Belgium. In Belgian municipalities the burgomasters are the 
heads' of the force, which is under their control. The administrator 
of public safety is, however, specially under the minister of justice, 
who sees 1 hat the laws and regulations affecting the police are 
properly carried out, and he can call on all public functionaries to 
act in furtherance of that ob|cct. The administrator of public 
safety is specially charged with the administration ot the law in 
regard to aliens, and this law is applied to persons stirring up sedi- 
tion. The duly of the gendarmerie, \\h_r Constitute the horse and 
foot police, is generally to maintain internal order and peace. In 
Brussels as elsewhere the burgomaster is the* head, but tor executive 
purposes there is a chief commissary (subject, however, to the 
orders of the burgomaster), with assistant commissaries, and com- 
missaries of divisions and other officers and central and other 
bureaus, with a bodv oi agents (police constables) in each. 

There are two main classes ot police functions recognized by 
law, the administrative and the judicial police, the former engaged 
in the daily maintenance of pence and order and so preventing 
oitenccs, the latter in tin* investigation ot crime and tracing often* lers; 
but the duties are necessarily performed to a great extent by the 
same agents. I he two oilier t unctions of the judicial police are, 
however, limited to the same classic of officers, and tin y pcrlnini the 
same duties as in Paris — the law in practice there being expressly 
ado | fled in Brussels. 

T11 Switzerland, which, is sometimes classed with Belgium as 
among the least-policed states of Europe, the law r s of the cantons 
vary. Ill some res pec Is they an* stricter than in Belgium or even 
in France. M inis a permit dc sfjouy is sometimes required where 
none is in practice necessary in Paris or Brussels. 

Russia was till lately the most police-ridden country in the world ; 
not even in France in the worst days of the monarchy were the people 
| so much in the hands of the police. To give some idea of the wide- 
reaching functions of the police, the power assumed in matters 
momentous and quite insignificant, we may quote from the list 
! of circulars issued by Iho minister of the interior to the governors 
j cif the various provinces during four recent years. The governors 
. were directed to regulate religious instruction in secular schools, 

! to prevent horse-stealing, to control subscriptions collected for the 
holy places in Palestine, to regulate the advertisements oi medicines 
and the printing on cigarette papers, to examine the quality of 
| quinine snap and overlook the cosmetics and other toilet art ides 
! such as soap, starch, brillantine, tooth brushes and insect powder 
| —provided by chemists. They were to issue regulations for the 
proper const ruction of houses and villages, to exercise an active 
i censorship over published juice lists and printed notes of invitation 
j and visiting cards, as well as seals and rubber stamps. All private 
meetings and public, gatherings, with the expressions of opinion 
I and tlu^cl.iss of subjects discussed, wen; to be controlled by the 
"police. 

I 1 lie political or state police was the invention of Nicholas I. 
j Alexander L had < n-at'-d ;i ministry of tin; Interior, but it was 
I Nicholas who devised ihe second brand 1, which he designed for 
! his own protection and the security of Ihe state. After the in- 
, surrection of 1803, lie created a special bulwark for his defence, 
and invi uled that secret police which grew into the notorious 
“Third Section” of the emperor's own chancery, and while it 
lastv x, was t lie most dreaded power in the empire. It w r as practic- 
ally snort Tm; in the state, a ministry independent of all other 
ministries, placed quite above them and responsible only to the 
tsar himself. 

United. States. - The organization of police /orces in flit; United 
Slates differs more or less in the different states of the Union. 

As a rule the force in cities is under municipal control, but to this 
rule there are numerous exceptions. Itv Boston, for instance, 
ihe three commissioners at the head of the force are appointed 
by the governor of Ma* rachm.el ts. The force in New York Fity, , 
alik from the standpoint of numbers and of the size and charaH. r ^ 
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of the city, is llic most important in the United States. If included 
in J 9: o a cornu lFvsimur appointed by«the mayor and exercising a 
^fide range of aflllinrily; four deputy commissioners; a cjucf in- 
spector, \\lu» lias T^nmn Mate charge of tlie force and through whom 
all orders are issued; he is assisted hy^iS inspectors, who arc in 
charge ot diiferent sections ot the city, and who carry out the 
orders of the chief; 8y captains, each of whom is in direct charge 
of a p^ciuct; sergeants; and last of all, the ordinary policemen, 
or patrol men, as they are otten called from 1 1 10 character of their 
’ duties* 'There is a separate branch, the detective bureau, coin 
posed of picked men, charged with the investigation and, still more, 
J.I10 prove n t ion of crime. The total number of patrol men in 191)) 
Wiii 8 r ,0\ Appointments are for life, with pensions in erne of 
disability and after a given number of years of service. 

Liter a hire. — -Patrick Colquhoun, Treatise on the. Police of the 
Metropolis ( 1 79O) ; Pierre ( lenient, La Police sous Louis XIV. 
(1800); Maximo I hi Camp, Paris , ses organes , ses functions cl sa vie 
(1809-1^75) ; j)r Norman Chevers, Indian Mutual Jurisprudence 
(LalcuLlu, 1870); A. T. ('raw ford, Ecinini sconces of an Indian l'o/iui 
O (filial (1894); (\ R. W. 1 lervev, Eccnrds of Indian Crime (18 c*?) ; 
Arthur ( iriTiiths, Mysteries of Police and Crime (1903); Captain W. L. 
Melville Lee, A History of J'olicc in England (Methuen, 1001); 
Sidney and Peat rice Webb, English Local Government (Longmans, 
1900 -lfju.S) ; article by H. li. Simpson, “ The Office of Constable,” 
in the l.nglish Historical Peview (October 1895); F. W. Maitland, 
Justice and J 'olive (Macmillan, 1885); L. F. Fuld, Police Adminis- 
tration (New York, 1910). (A. G.) 

POLICE COURTS, courts of summary jurisdiction, held in 
London and certain large towns of the United Kingdom by 
specially appointed salaried magistrates. They were 

originally called “ public offices " (Middlesex Justices Act 1792), 
but. after the establishment of the police force, in 1829, they 
came to be called “ police offices,” although no change bad taken, 
place in their nature. They are so described in a report of a 
select committee which inquired into the system in 1837 and 
1838; in the same report the magistrates who presided in the 
courts were first described as <k police magistrates." Police 
offices wore first, officially described by their modern title in the 
Metropolitan Police Courts Act 1839. In 1839 there were 
nine police courts; since 1792 there had been three magistrates 
to each court, and the act of 1839 retained twenty-seven as 
the maximum number at any time (s. 2). In 1835 nnsahw ied 
justices coast'd to sit in the police courts along with the paid 
magistrates. The Metropolitan Police Courts Act 1840 gave 
power to map out the whole of the metropolitan police district 
into police court divisions, ai^l to establish police courts wherever 
necessary, the artificial limit of twenty-seven magistrates being 
at the same time preserved. Additional courts have from 
time to time been established by orders in council, and in 1910 
there were in London fourteen courts with twenty dive magis- 
trates. Their divisions are regulated hy orders in council of 
T903 and T905; the nine original courts are How Street, West- 
minster, Marylcbonc, Marlborough Street, Worship Street, 
Clerkcnwell, Thames, Tower Bridge and Lambeth. 

The courts arc held every (lay from 10 a.m. to 5 p.m. except 
on Sum lay, Christmas Day, Good Friday or any day appointed tor 
a public last or thanksgiving or bank holiday. The Grccmvkh 
and Woolwich court, which com] irises one division, is held at 
Greenwich in the morning and at Woolwich in the afternoon. The 
chief magistrate (sitting at Bow Street) receives a salary of £1800 
a year and the other mtftisl rates £1.500 each. 'The magistrates are 
appointed by the Crown; they must have been pracl i sing barred ers 
for seven years or stipendiary magistrates for some place in England 
or Wales. One police magistrate has the same powers as two 
justices, but may ujaA act in anything which has to be done at 
special or petty sessions of all I lie justices acting in the division 
or at quarter sessions. He can do alone when Sitting in a police 
court any act which any justice or justices can do under the Indict- 
able Offences Act 1848, or under the Summary Jurisdiction Act; 
he has special powers under the Metropolitan Police Courts Act 
1839, and is also given special powers under certain other 
The Bow Street court has jurisdiction in extradition. The [pre- 
cedent of appointing salaried magistrates was followed for certain 
towns in the provinces by particular acts, and in 1 803 the Stipendiary 
Magistrates Act gave power to towns and boroirghs of 25,000 
inhabitants and upwards to obtain a stipendiary magistrate. 

POLIGNAC, an ancient French family, which had its scat in 
the Cevennes near Pu\Acn-Velay (Haute Loire). Its authentic 
pedigree can be traced to the 9th centurv, but in i|j.2r the male* 
;line became extinct. The heiress married Guillaume, sire dc 


Chalancnn (not to be confused with the barons of Chalan^on in 
Vfvarais), who assumed the name and arms of Polignac. The 
first member of the family who was of any historical importance 
wai Cardinal M cl chi or dc Polignac (1 061-1742), a younger son 
^)f Armand XVL, marquis de Polignac, an ho at an early age 
achieved distinction as a diplomatist. In 161^5 he was sent as 
ambassador to Poland, where lie contrived to bring about the 
election of the prince of Conti as successor to John Sobicski 
(1697). The subsequent failure of this intrigue led to his tem- 
porary disgrace, but in 1702 he was restored to favour, and 111 
1712 lie was sent as the plenipotentiary of Louis XIV. to the 
Congress of Utrecht. During the regency he became involved 
in the Ccllamare plot, and was relegated to Flanders for three 
years. From 17 25 to 1732 he acted for France at the Vatican. 
In 1726 he received the archbishopric of Audi, and he died 
at Paris in 7732. lie left unfinished a metrical refutation of. 
Lucretius which was published after his death by the abbe 
de Rothclin (Anfi-Lurrctius, 1735), and had considerable vogue 
in its day. Count Jules de Polignac (d. 1817), grandnephew of 
the preceding, was created duke by Louis XVL in 1780, and in 
17.82 was made postmaster-general. Iiis position and inflilfcnce 
at court were largely due to his Avife, Gabrielle dc Polastron, 
the bosom friend of Marie Antoinette; the duke and duchess 
alike shared the unpopularity of the court, and were among the 
first to “emigrate” in 1789. The duchess # dicd shortly after 
the queen, but her husband, who had received an estate from 
Catherine IT. in the Ukraine, survived till TS17. Of their three 
sons the second, Prince Jules dc Polignac (1780-1837), played a 
conspicuous part in the clerical and ultra-rovalist reaction after 
the Revolution. Under the empire he was implicated in the 
conspiracy of Cadoudal and PiVhegru'(r8o4), and was imprisoned 
till 1813. After the restoration of the Bourbons he held various 
offices, received from the pope bis tit le of “ prince ” in 1820, and 
in 1823 was made ambassador toJ:h< k #hw 1 ish court. On the 
8th of August 1S29 he was cullcdmy Chark j X. to the mini^ry 
of foreign affairs, and in the following November l|p borainu 
president of the council. His appointment Avas taken as. 
symbolical of the king’s intention to overthrow the constitution, 
and Polignac, Avith the other ministers, was held responsible 
for the policy which culminated in ths issue of the Fouf 
nances which were the immoduhe cause of the revolution of 
J nl v 1830. On the outbreak of tins he fled for hisjife, but, after 
wandering for some time among 1 lie wilds of Normandy, was 
arrested at Gramillc. Jlis trial before the chamber j/f poets 
resulted in his condemnation to perpetual imprisqjiment (at 
Ham), but he benefited by the amnesty of 1836, when the 
sentence was commuted to one of exile. During his captivity 
ho wrote Considerations fwli li (/ties ( t 83 2 ). Tie aftenvards spent 
some years in England, but finally was permitted to re-enter 
France on condition that he did not take up his abode in Pari^ 
He died at St Germain on the 29th of March 1847. 

POLIGNY, a town of eastern France, capital of an arrondissc- 
ment in the department ol Jura, 18 m. N.N.E. of Lons-le-Saunier 
on the Paris-Lvons railway. Pw>. (rqofi), 375b. The toAvu litis 
in the valley of the Glanline at the base of a hill crowned .by 
the ruins of the old castle of Grimont, once the repository of the 
ai ('hives of the countv of fhirgundv. 'Flic chui cli of "Monti- 
villard, its most remarkable building, dates in the oldest portions 
from the T2th century, its chief features t icing a Romanesque 
tower and rondos of the Renaissance period. Amongst the 
other old buildings of the town, the church of St Uippolyte, of 
the first half of the 15th century, and a convent-church serving 
as corn market are of some interest. The tribunal of firs* 
instance belonging to the arrondissement is at Arbois. Poligny 
has a sub-prefecture, a communal college and a school of dairy 
instruction. Under the name of Polcnmiacum the town seems 
to have existed at the time of the Roman occupation. 

POLISH SUCCESSION WAR (1733-1735), the name given to a 
Avar which arose out. of the competition for the throne of Poland 
lietwccn the elector August of Saxony, son of August IT. (t lie 
Strong), and Stanislaus Leszeynski, the king of Poking installed 1 
thirty years before by Charles XII. of^wcden.and displaced by 
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August the Strong when Charles’s projects collapsed. The claims 
of Stanislaus were supported by .France, Spain and Sardinia, 
those of the Saxon prince by Russia and the empire, the local 
quarrel being made the pretext fur the settl^ient of mSnor 
outstanding claims of the great powers amongst themselves^ 
The war was therefore a typical iSth-ccntury “ war with a 
limited object,” in which no one but the cabinets and the pro- 
fessional armies were concerned. It was fought on two theatres, 
the Rhine and Italy. The Rhine campaigns were entirely 
unimportant, and arc remembered only for the last appearance 
in the field of Prince Eugene and Marshal Berwick — the latter 
was killed at the siege of Philippsburg— and the baptism of fire 
of the young crown prince of Prussia, afterwards Frederick the 
Great. In Italy, however, there were three hard-fought — 
though indecisive — battles, Parma (June 29, 1734), Luzzara 
(Sept. 19, 1734) and Bitonto (May 25, 1735), the first and last 
won by the Austrians, the second by the French and their allies. 
In Poland itself, Stanislaus, elected king in September 1733, was 
soon expelled by ajtussian army and was afterwards besieged in 
Danzig by the Russians and Saxons (Feb.- June 1733). 

POLITIAN (145^-1494). Angelo Ainbrogini, known in 
literary annals as Angelo Poliziano or Politianus from his birth- 
place, was born at Montepulciano in Tuscany on the 14th of July 
1454. His father^ Benedetto, a jurist of good family and dis- 
tinguished ability, was murdered by political antagonists for 
adopting the cause of Piero de’ Medici in Montepulciano; and this 
circumstance gave his eldest son, Angelo, a claim on the family of 
Medici. At the age of ten the boy came to prosecute his studies 
at Florence, where he learned Latin under Cristoforo Landino, 
and Greek under Argyropulos and Andronicos Kallistos. From 
Marsilio Ficino he imbibed the rudiments of philosophy. The 
precocity of his genius for scholarship and poetry was early 
manifested. At thirteen years of age he began to circulate 
Latin letters; at seventeen he sent forth essays in Greek versifi- 
cation; at eighteen Ip' publisht-Lan edition of Catullus. In 1470 
he won hr himself the title of Homericus juveiris by translating 
four books of the Iliad into Latin hexameters. Lorenzo de' 
Medici, who w r a*s then the autocrat of Florence and the chief 
patron of learning in Italy, took Poliziano into his household, 
rftAlde *him the tutor of his children, and secured him a distin- 
guished post in the university of Florence. Before he reached 
the age of tliirty, Poliziano ^expounded the humanities with 
almost unexampled lustre even for that epoch of brilliant 
professqrs. Among his pupils could be numbered the chief 
students of Europe, the men w r ho were destined to carry to their 
homes the spolia v junta of Italian culture. Not to mention 
Italians, it will suffice to record the names of the German 
Reuchlin, the English Grocyii and Linacre, and the Portuguese 
Tessiras. 

, Poliziano had few advantages of person to recommend him. 
He was ungainly in form, with eyes that squinted, and a nose of 
disproportionate length. Yet his voice was rich and capable of 
fine modulation; his eloquence, ease of utterance and copious 
stream of erudition were incomparable. It was the method of 
professors at that period to read the Greek and Latin authors 
with their class, dictating philological and critical notes, emend- 
ing corrupt passages in the rcceivetl texts, offering elucidations 
of the matter, and pouring forth stores of acquired knowledge 
regarding the laws, manners, religious and philosophical opinions 
of the ancients. Poliziano covered nearly the w r hole ground of 
classical literature during the years of his professorship, and 
published the notes of his courses upon Ovid, Suetonius, Statius, 
the younger Pliny, Quintilian, and the writers of Augustan 
histories. He also undertook a recension of the text of the 
Pandects of Justinian, w'hich formed the subject of one of his 
courses; and this recension, though it does not rank high in the 
scale of juristic erudition, gave an impulse to the scholarly 
criticism of the Roman code. At the same time he was busy 
1 as a translator from the Greek. His versions of Epictetus, 
Herodian, Hippocrates, Galen, Plutarch’s Eroticus ami Plato’s 
• Charmidqf delighted contemporaries by a certain limpid fluency 
of Latin style and grace ^pf manner which distinguished him also 


as <ut original writer. Of these learned lalmurs the most uni- 
versally acceptable to the public of that tiu,\c were a scrips 
of discursive essays on philology and criticis in/ first published in 
i.jSc) under the title of Miscellanea . . They lmd an immediate, 
a lasting and a wide renown, encouraging the scholars of the next 
ntury and a half to throw their occasional discoveries in the 
field of scholarship into a form at once so at tractive "and su 
instructive. Poliziano was nut, however, contented with theso 
simply professorial and scholastic compositions. Nature had 
endowed him with literary and poetic gifts of the highest order. 
These he devoted to the composition of Latin and Greek verses, 
which count among the best of those product d by men of modern 
times in rivalry with ancient authors. The Manta , in which he 
pronounced a panegyric of Virgil; the Ainbui, which contains a 
beautiful idyllic sketch of Tuscan landscape, and a studied 
eulogy of Homer; the Rusticus , which celebrated the pleasures 
of country life in no frigid or scholastic spirit; and the A r utricia, 
which was intended to serve as a general introduction to the 
study of ancient and modern poetry- these are the masterpieces 
of Poliziano in Uitin verse, displaying an authenticity of inspira- 
tion, a sincerity of feeling, and a command of metrical resources 
which mark them out as original productions of poetic genius 
rather than as merely professorial lucubrations. Exception 
may l>e taken to their style, when compared with the best work 
of the Augustan or even of the Silver, age. But what renders 
them always noteworthy to the student of modern humanistic 
literature is that they arc in no sense imitative or conventional, 
but that they convey the genuine thoughts and emotions of a 
born poet in Latin diction and in melre moulded to suit the 
characteristics of the singer's temperament. 

Poliziano was great as a scholar, as a professor, as a critic, 
and as a Latin poet at an age when the (lassies were still studied 
w ith the passion of assimilati\e curiosity, and not with the scien- 
tific industry of a later period. He was the representative hero 
of that age of scholarship in which students drew their ideal of 
life from antiquity and fondly dreamed that they might so 
restore the past as to compete with the classics in production and 
bequeath a golden agc # of resuscitated paganism to the modern 
world. Yet he was even greater as an Italian poet. Between 
Boccaccio and Ariosi^, no single poet in the mother tongue 
of Italy deserves so high a place as Poliziano. What he might 
have achieved in this department Af literature had he lived at a 
period less preoccupied with humanistic studies, and had he 
found a congenial sphere for his activity, can only be guessed. 
As it is, wo must reckon him as decidedly the. foremost and 
indubitably the most highly gifted among the Italian poets who 
obeyed Lorenzo de’ Medici's demand for a resuscitation of the 
vulgar literature. Lorenzo led the way himself, and Poliziano 
was more a follower in his path than an initiator. Yet what 
Poliziano produced, impelled by a courtly wish to satisfy his 
patron’s whim, proves his own immeasurable superiority as an 
artist. Ilis principal Italian works arc the stanzas called La 
Cioslra , written upon Giuliano de’ Medici’s victory in a tourna- 
ment; the Orjeo , a lyrical drama performed at Mantua with 
musical accompaniment; and a collection of fugitive pieces, 
reproducing various forms of Tuscan popular" poetry. La 
(liostre*. had no plan, and remained imperfect; but it demon- 
strated the capacities of the octave stanza for rich, harmonious and 
sonorous metrical effect. The Orjeo is a* slight piece of work, 
thrown off at a jieal, yet alwmnding in unpremeditated lyrical 
beauties, and containing in itself the germ both of the pastoral 
play and of the opera. The Tuscan songs are distinguished by a 
“ roseate fluency,” an exquisite charm of half romantic, half 
hinzr.orous abandonment to fancy, which mark them out as 
in Jarovisations of genius. It may he added that in all these 
departments of Italian composition Poliziano showed how the 
taste and learning of a classical scholar could be engrafted on 
ihe stock of the vernacular, and how* the ^highest perfection of 
artistic form might be attained in Italian without a sacrifice of 
native spontaneity and natural flow of language. . 

1 It is difficult to combine in one view the several aspects 
presented to us by this many-sided man of literary genius. At 
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a period when humanism took the lead in forming Italian chr#- 
HCtor and giviimr tone to Europcai? culture, he climbed with, 
facility to the ^eight of achievement 1 in all the branches of 
scholarship which were then most srajiously prized — in varied 
knowledge of ancient authors, in critical capacity, in rhetorical 
and tactical exuberance. This was enough at that epoch to 
direct jhe attention of all the learned men of Europe on Poliziano* 
At th* same time, almost against his own inclination, certainly 
with very little enthusiasm on his part, he lent himself so success- 
fully to Lorenzo do’ Medici’s scheme for resuscitating the decayed 
literature of Tuscany that his slightest Italian effusions exercised 
a potent influence on the immediate future. He appears before 
us as the dictator of Italian culture in a double capacity — as the 
man who most perfectly expressed the Italian conception of 
humanism, and brought erudition into accord with*the pursuit 
of noble and harmonious form, and also as the m$.n whose 
vernacular compositions were more significant than any others 
of the great revolution in favour of Italian poetry which culmi- 
nated in Ariosto. Beyond the sphere of pure scholarship and 
pure literature Poliziano did not venture. lie was present, 
indeed, at the attack made by the Pazzi conspirators on the 
]X',rsons of Lorenzo and Giuliano de’ Medici, and wrote an 
interesting account of its partial success. He also contributed 
a curious document on the death of Lorenzo de’ Medici to the 
students of Florentin^JjLtory. But he was not, like many 
other humanists of his age, concerned in public affairs of state 
nr diplomacy, and he held no office except, that of professor at 
Florence. ITis private life was also uneventful. ITc passed it as 
a house-friend and dependant of the Medici, as the idol of the 
learned world, and as a simple man of letters for whom (with 
truly Tuscan devotion to the Saturnian country) rural pleasures 
were always acceptable. He was never married; and his morals 
incurred suspicion, to which his own Greek verses lend a certain 
amount of plausible colouring. In character Poliziano was 
decidedly inferior to the intellectual and literary eminence 
which lie displayed. He died, half broken-hearted by the loss 
of his friend and patron Lorenzo dc’ Medici, on the 24th of 
September 1494, just before the wave of foreign invasion which 
was gathering in France swept over Italy. 

For the life and works of Politian, see F. O. Mcnckcn (Leipzig, 
1730), a vast repertory of accumulated erudition; Jae. Mahly, 
Anr.elus Politianus (Leipzig 4 1^04); Gardner! *s edition of the 
Italian poems (Florence, Barbera, 1863); Del Lungo’s edition of 
the Italian prose works and Latin and Greek poems (Florence, 
Barbera, 1 867) ; (lie Opera omnia (Basel, 1554); Greswellts English 
Life of Politian (1803); Koscoc's l.orntzo de* Medici (10th ed., 
1851); J. 4 >iW*ngton Symonds's Renaissance in Italy , and transla- 
tions from Poliziano 's Italian poems in Symonds's Sketches and 
Studies in Italy , which include the Urfeo . (J. A. S.) 

POLK, JAMES KNOX (1795-1849), eleventh president of the 
United States, was born in Mecklenburg county, North Carolina, 
on the 2nd of November T795. In t«8o 6 he crossed the mountains 
with his parents and settled in what is now Maury county, 
Tennessee. He graduated from the university of North Carolina 
in t8t8, studied law in the office of Felix Grundy (1777-1840) at 
Nashville in 1819 -1820^ was admitted to the bar in 1820, and 
began to practise in Columbia, the county-scat of Maury county. 
After two years of service (1823 1825) in the state hjiuse of 
representatives, he represented the sixth Tennessee district 
in the National Home of Representatives from 1825 to T839. 
In the party conflicts which succeeded the presidential election 
of 1824 he sided with the Jackson- Van Buren faction, and soon 
became recognized as leader of the' Democratic forces. He was 
speaker from 1835 until 1839, when he retired from Congress 
to become governor of Tennessee. His administration( 1 839-i^ai ) 
was successful, but he was unable to overcome the popular % W^ig 
movement of that period, and was defeated in 1841 and again in 
1843. When the Democratic national convention met in Balti- 
more in 1844 he was* mentioned as a possible candidate for the 
vicc-presidencv, but was suddenly brought forward as a “ dark 
horse” aryj. selected toMiead the ticket. Finding it impossible 
finder the two-thirds rule to nominate their candidate, the* 
r ollowers of Van Buren thought forward r.olk, whgfwas popular 
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in the South, in order to defeat Lewis Cass and James Buchanai 
George Bancroft, the historian, has asserted that this suggestio 
came originally from him, and Gideon J. Pillow, Polk’s intimat 
frieful, did muafr to bring about the nomination. 

• The unequivocal stand of Polk and his party in favour of th 
’‘immediate annexation of Te*as and the adoption of a vigorou 
policy in Oregon contrasted favourably with the timid vacilla 
tions of Henry Clay and the Whigs. Polk was elected, receivin 
170 electoral votes to 105 for his opponent Clay. In formin 
his cabinet he secured the services of James Buchanan c 
Pennsylvania, as secretary of state, Robert J. Walker of Missis 
sippi as secretary of the treasury, William L. Marcy of New Yor! 
as secretary of war and George Bancroft, then of Massachusetts 
as secretary of the navy. 1 There is no doubt that each of thes 
men, and Bancroft in particular, influenced the policy of th 
administration, yet the historian James Srhouler, who has mad' 
a careful study of the Polk papers, is doubtless correct in savin] 
that the president himself was “ the framer of the public polio; 
which he carried into so successful execution, and that instea< 
of being led (as many might have imagined) by the more famou 
statesmen of his administration and party yho surrounded^flm 
he in reality led and shaped his own executive course.” Ban 
croft’s opinion is that Polk was “ prudent, far-sighted, bold 
exceeding any Democrat of his day in his undeviatingly corrcc 
exposition of Democratic principles.” 

The four chief events of President Polk’s administration wen 
the final establishment of the independent treasury system, tin 
reduction of the tariff by the Walker Bill of 1846, the adjustmen 
of the Oregon boundary dispute with Great Britain by the treat} 
concluded on the 15II1 of June 1846, and the war with Mexic< 
and the consequent acquisition of territory in the south-west am 
west. The first three of these were recommended in his firs 
annual message, and he privately announced to Bancroft his 
determination to seize California^^THI* independent treasury 
plan originated during Van Bui^ns adminjtrat ion as a Dupo 
eratic measure; it had been repealed by tfic Whigs uw&it, am 
was now rc-eiiaetcd. Protectionists contend that the tarif 
legislation of 1.846 was in direct violation^ a "pledge given t( 
the Democrats of Pennsylvania in a letter written by Poll 
during the campaign to John K. Kane of Philadelphia! Briefly 
summarized, this letter approve^ of a tariff for revenue witl 
incidental protection, whereas the annual message of the 2m 
of December 1845 criticizes the whole theory of protection am 
urges the adoption of a revenue tariff just sufficient mcei 
the needs of the government conducted* on an economical basis 
Jt is difficult to determine whether this was always his ide£ 
of incidental protection, or whether his views were changed 
after 1844 through the influence of Walker and the cxampU 
set by Sir Robert Peel in Gre^t Britain, or whether he w^aj 
simply “ playing politics ” to secure the protectionisf^vot* 
in Pennsylvania. y 

The one overshadowing issue of the time, however, was 
territorial expansion. Polk was an ardent expansionist, bul 
the old idea that his policy was determined entirely by a desire 
to advance the interests of slavery is no longer accepted. As j[ 
matter of fact, he was personally in favour of insisting^ upor 
54°4o' as ihe boundary in Oregon, and threw upon Congress the 
responsibility for accepting 49 0 as the boundary, and hcfcpproved 
the acquisition of California, Utah arid New Mexico, Uwitory 
from which slavery w r as excluded by geograph i cal « 4 IHtl climatic 
conditions. Furthermore a study of his manuscript diary no^ 
shows that he opposed the efforts of Walker and Buchanan iri 
the Cabinet, and of Daniel S. Dickinson (i8oo-t866) of NevC 
York and Edward A. ITannegan (d. 1859) of Indiana, in the 
Senate, to retain the whole of Mexico, territory in which slavery 
might have thrived. At the dose of «his term (March 4, 1849) 
Polk retired to his home in Nashville, Tennessee, where he died 
on the 15th of the following June. . , 

1 Bancroft served until Scptembe # r 1846, when he was appointed 
minister England. He was succee!M as secretary of the navy 
by John J. Mason, who had previously neAl the office of ^vttorncyr 
general. 
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See John S. Jenkins, James Knox Polk (Auburn and lhiffalo, 
1850), and L. Ik Chase, History oj the Polk Administration (New 
York, 1850), lx)lh of which contain some documentary material, 
but are not discriminating in their method ot treatment. C (forge 
Bancroft contributed a good short sketch to (». Wilson’s 
Presidents ojjhe United States (New York, 2nd ed., He modi, 

copies of the Polk manuscripts and was working upon a detailed* 
biography at thd time ot his death in 1S91. These copies, now 
deposited in the Lenox Library, New York City, contain a diary 
in 2 \ type-written volumes, besides some correspondence and other 
private papers. They ha\*i been used by James Schouler in his 
Historical liriefs (New York, 18(30), and by E. (i. Bourne in an 
article entitled “ The Proposed Absorption of Mexico in 1N47- 
18 iS,” 0 published in the Annual Report of the American Historical 
Association for /Soq, i. 157-iho (Washington, 1000). Both em- 
phasize Polk's high personal character, ins courage, the purity 
of his motives and his independence. Bourne discuses the 
part which Polk took in preventing the complete absorption of 
Mexico. (\V. K. S . K ) , 

POLK, LEONIDAS (1806-1864), American soldier, was born at 
Raleigh, North Carolina, on the 10th of April 1S06, and was a 
cousin of James Knox Polk, president of the United States. He 
was educated at West Point, but afterwards studied theology and 
tdwfe orders in the Protestant Episcopal Church in 1831. Seven 
years later he became missionary bishop of the south-west, 
Indian Territory, Louisiana, Alabama and Mississippi, and in 
1841 he was consecrated bishop of Louisiana. His work in 
the Chureh \\;is largely of an educational kind, and he played a 
prominent part in movements for the establishment of higher 


educational institutions in the South. At the outbreak of the 
. Civil War iiviSOi he resigned his bishopric aruhflike many otl^y 
clergymen and niinisier .4 of religion, entered tM ; army which was 
raised to defend the Confederacy. His rank in the hierarchy 
and the universal respect in which he was held in the Sputh, 
rather than his early military training, qualified him fyr the 
•important rank of major-general, which he was offered. IHc forti- 
fied the post of Columbus, Kentucky, the foremost line of defence* 
on the Mississippi, against which Brigadier-General U. S. Grant 
directed the offensive reconnaissance of Belmont in tin* autumn. 
In the following spring, the first line of deb nee having fallen, 
Polk commanded a corps at Shiloh in the field army commanded 
by Albert Sidney Johnston and Beauregard. In October 1862 
he was promoted lieutenant-general, and thenceforward he 
commanded one of the three corps of the army of Tennessee 
under Bragg and afterwards Joseph K. Johnston. He was 
killed in the fighting in front of Marietta, while reconnoitring 
-near Pine Mountain, Georgia, on the 14th of June 1864. 

See Life , by his soil \V. M. Polk (1893). 

POLKA (cither from the Czech pulka, half, with an allusion 
to the short steps characteristic of the dance, or from the 
Polish Polka , feniiniife of Polak , a Pole), a livelv dance of 
Bohemian origin, danced to music written in £ time. (See 
Dance.) 






